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- Journal ArticleZ#1.4B4INERT BT —FIN—X
SELE) Scopus (Elsevier) : 9,060/ DX HA[1]
SZEE) Web of Science Core Collection (Clarivate) : 97004 HA[2]

Lens.orgiftE

Lens.org(3tHRIVRIEEFIDHEEITETH D Cambia (https://cambia.org/) NMEEITBZA-T>TSw b
JA—/Ix (https://www.lens.org/)

ENRROEERT—FIV—-X FERUNEKEMRAE (UINEFELTop10)  (FXfiE(XIournal Article)

Elsevier BY I 20,028,892
Springer Science and Business Media LLC s 10,181,963
Wiley s 8,894,553
Informa UK Limited s 4 974,540

Oxford University Press (OUP) mmmmm 3 453,908

SAGE Publications mmmm 2,980,688
Ovid Technologies (Wolters Kluwer Health) mmm 2,336,562
American Chemical Society (ACS) mmm 1,994,180

Cambridge University Press (CUP) mm 1,740,825 |6| LENS.ORG
Institute of Electrical and Electronics... 8 1,632,310 == soling The roblem o roblem Sohing ™

@ Microsoft Academic @ CrossRef @ FubMad @ OQpenalex

[1] https://view.highspot.com/viewer/6551e65b86380b4ef0fb87f9
[2] https://clarivate.com/academia-government/scientific-and-academic-research/research-discovery-and-referencing/web-of-science/web-of-science-core-collection/
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(1) RAEOFZTO—F
(R 3) BROUTVUDY>TILx1
- BEEDEFRBEEUTE, TRRNAREE] OR [BEEFRDHEAESDE] LUTWVS X2

X [BEEOHFEDE] ZU/R— MM IVEUVUTRHETDIET,. [RRNBEEZED TLRLD. BUBNOH
RICEZEZSNDHX] OHEBITS T ENIEN,
XIRH, BFEFBRICEFNED /A XDEL (. EMFIRGALC KL DESHHIB THEHAIND,

B2 | 1 (1) #1 tE¥IER

("bio fertilizer"~1 OR biofertilizer OR "bio inoculant~1 OR bioinoculant OR "bio compost”~1 OR biocompost OR "microbial fertilizer"~1 OR "microbial
inoculant”~1 OR "microbial compost”~1 OR "Plant Growth Promoting")

OR

((nitrogen OR nitrogenous OR nitrate OR nitrite OR ammonia OR ammonium OR urea OR phosphate OR phosphoric OR phosphatic OR phosphorus OR phosphite
OR potash OR potassium OR potassic OR kalium OR fertilizer OR inoculant OR compost OR NH3 OR NH4 OR NO3 OR NO2 OR PO4 OR P205 OR K20 OR KCl OR
K2504) AND (agriculture OR agronomy OR horticulture OR greenhouse OR arable OR "open field" OR orchard OR vineyard OR plantation OR Vegetables OR fruits
OR grains OR rice OR wheat OR barley OR soybean OR potato OR sugarcane OR "sugar beet" OR rapeseed OR maize OR corn OR cabbage OR spinach OR lettuce
OR onion OR scallion OR cucumber OR eggplant OR tomato OR pepper OR radish OR carrot OR celery OR asparagus OR cauliflower OR broccoli OR pumpkin OR
strawberry OR melon OR orange OR apple OR cherry OR grape OR chestnut OR pineapple OR kiwifruit OR rhizosphere OR phyllosphere) AND (bacteria OR
microbiology OR archaea OR prokaryote OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR archaeome OR fungi OR
fungus OR yeast OR microalgae OR microphytes OR actinomycetes OR endophyte OR Acaulospora OR Acetobacter OR Acidithiobacillus OR Actinomucor OR
Acutodesmus OR Akanthomyces OR Alcaligenes OR Anabaena OR Arthrobacter OR Arthrospira OR Aspergillus OR Aulosira OR Aureobasidium OR Auxenochlorella
OR Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR Bifidobacterium OR Bradyrhizobium OR Brevibacterium OR Burkholderia OR Calothrix OR Candida
OR Carnobacterium OR Chaetoceros OR Chlorella OR Claroideoglomus OR Clonostachys OR Clostridium OR Coniothyrium OR Cordyceps OR Corynebacterium OR
Cupriavidus OR Cyberlindnera OR Debaryomyces OR Delftia OR Desmodesmus OR Diversispora OR Dunaliella OR Ensifer OR Enterobacter OR Enterococcus OR
Euglena OR Funneliformis OR Galdieria OR Gallionella OR Gigaspora OR Gluconacetobacter OR Gluconobacter OR Haematococcus OR Halanaerobium OR
Hanseniaspora OR Herbaspirillum OR Hydrogenophaga OR Isaria OR Isochrysis OR Issatchenkia OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR
Komagataella OR Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Lecanicillium OR Leptolyngbya OR Leptothrix OR Leuconostoc OR
Levilactobacillus OR Lysinibacillus OR Mesorhizobium OR Metarhizium OR Methanobacterium OR Methanobrevibacter OR Methanoculleus OR
Methanomassiliicoccus OR Methanosaeta OR Methanosarcina OR Methanosphaera OR Methylococcus OR Methylocystis OR Methylomonas OR Methylophilus OR
Methylosinus OR Metschnikowia OR Microchloropsis OR Microcoleus OR Moesziomyces OR Nannochloropsis OR Nitrobacter OR Nitrosocosmicus OR Nitrosomonas
OR Nitrososphaera OR Nitrosospira OR Nitrosotalea OR Nitzschia OR Nostoc OR Paenibacillus OR Paraburkholderia OR Paracoccus OR Pediococcus OR Penicillium
OR Phaeodactylum OR Phormidium OR Pichia OR Pochonia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR Pseudozyma OR
Purpureocillium OR Pythium OR Rhizobium OR Rhizophagus OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR
Saccharomyces OR Scenedesmus OR Schizochytrium OR Scytonema OR Serratia OR Shewanella OR Sinorhizobium OR Skeletonema OR Spirulina OR Sporosarcina
OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetraselmis OR Thalassiosira OR Thiobacillus OR Tisochrysis OR Trichoderma OR
Verticillium OR Weissella OR Wickerhamomyces OR Xanthobacter OR Yarrowia OR Zygosaccharomyces OR "Candidatus Brocadia” OR "Candidatus Kuenenia” OR
"lactic acid bacteria"))

¥ 1) AR (— hOKREICETORRITY ZigEk
%2) BB 3 WEMZEEELTEAIDCEICETDMARE] (CDVTE BE 1~2TH5NET -9y hEEEHEL. BEFAND (#22~#250EME) TRE 6
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(2) HARBAHLADFRIRDENF

- AABDOMRARMHOLMHSEH ONRAEIRET (2015F~2025F£5) T, 14bRE.
2R EITH DIz, B, L TOMRMAE (FABHSWRET SHARBREZTE) (CHBWVWTII.
LIHKRE, 2UHPETH D7z,

- 3. FREBOHHDBRNTED, 1>V RPITSDIL. 12 RRSFEVOZEN, 2R
R LB LT, REFETE ELIICAD TS,

Journal Article®D#! Top10+BA (2015%F~2025F5%5T)

KREDODLIEHSE SELILR) T —HAN—ANBOLAT ALY
China 20,883 United States 6,941,055
United States 11,607 China 5,530,807
India 7,807 United Kingdom 1,083,425
Brazil 4,992 Germany 1,356,465
Indonesia 4,511 _
India 1,245,645
Italy 3,903
Indonesia 1,188,646
Iran 3,449
Spain 3,136 Brazil 1,163,523
Korea, Republic of 2,982 B84 Japan 1,121,485
Egypt 2,971 Canada 1,115,715
BHAR(E164Z Japan 1,934 Australia 1,079,966
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(2) HARABLADFRIRDENF
(#hi%e)
- FHABRBRK, ISTICKDBEEDRAEFEREAUUZEAZRLUTE D, FAEEROZYNEZR

— Sy,
FFd36DEEBEXAEND.
\Y
Top10+ B#& (2015~20244ERHES) SEILE) ISTEERZ1] | HEMEDDILD
_ AECISTRABDERHE (20214F) b) S E DER R
3,000 3,000 > © WM
* g 0Oz
2,500 g O *&
2,000 % ol
’ 2,000 > A BTV
1,500 ﬁ X 770
9& A &E
1,000 N ®E
1,000 ® ox
500 ) m7>>2
: " y g
0 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 0| 8P
s Ch N2 82 804 950 1,209 1,630 2,168 2,556 2,891 2,690 3,068 T T TS
e Jnited States 728 814 931 990 1,233 1,405 1,504 1,086 1,137 1,107 § § § § § § § § g §
India 476 549 582 563 626 719 1,005 904 1,120 1,147
e Braz | 312 349 399 406 516 672 673 483 497 485 tHhRE
= Indonesia 137 151 196 302 329 427 527 882 978 535 i -
—Ttaly 20 266 261 316 367 413 517 399 397 43 ISTHEIX. WHKEZEMYT10(CLTVWBDIF TRV &ISES.
DED, BAR, KE. RV, "mE, IJS>X. BN . HE. 8
éraf‘ 2l 245290 311 40 ‘3‘32 333 33‘; z?g ;g; EeHENSRE LoD, TNSOE - Mgz &= (C. A58,
= >pain . 240 226 28 268 307 THXEN I 20FTICABE (CTTEAS R, T5TIL) %
—(orea, Republic of 249 259 267 307 314 320 440 243 252 226 HEHARE LTS,
e gyt 131 113 175 190 300 347 486 435 435 301 F=FIFAF— 9~ — X (FWeb of science T3,
— ] apan 157 169 170 183 210 241 250 139 170 155

[1FAFRROMIERES R - £33 — N S RDAFIRFENM, 20244F, IST CRDS AFEMFEEIE > 5 —
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https://www.jst.go.jp/crds/report/CRDS-FY2024-FR-01.html
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(3) |MARMBIEZDHIIEIDMER
- PEEKXEIE. EORFTBEIEICHVNTE, LT (1 ~340) (CADTLD,
- ZOMOEAIEICH TS, EiEEOFEHE. UTOED,

1. A2REABRZEDFICED., ML (4~740) ~EACHEL. ELICEFERBICHSNTE KE - F
EICRZLADEFE HICAZEL TS,

IS2)UE. AR - RBERZREDTFTED. PUTHD.

A2 RRIT(E BE. KEMBBKICSWTEUATHD., EITKERETE, FEICSRE. 24ITHD.
AFUT (. BEREERNFARE. MEMOEFERICET SMFRMARECSNT, Ffii~LELITHD.
BE. CHRAEBORBXENE . REICRE. 2 THD.

BRI Z<OMFRBBTIIMUT EWDSFERTHOEN EHRAEEBE(CHSNTIE. IMIICAIEL TS,

o Uk N

WRDF EDRIXEES >F>D (20158~2025FR5E)

XEFIR/XEEHY OARNICEDS > F>2 0

<FE> I RE. KEERRE 14 hE, KEZRRE 24 FE, KEZERE 34
, . e , o 2. WeEMEERURE 3.

élﬁgéﬁ‘l‘ 1 . 17“&&%’&/3}% LJthE**ZKE%@EEE Eﬁi‘LE?é*ﬁﬂT\]ﬁﬁ% ﬁ*ﬂi@?ﬁﬁ\iﬁﬁ% {%&E%@

WAEVIIER  MEMESE  CMGEEINATHE SEANS KEANS CHRE  GHRRELWY EZEH
China 20883 (1) 3167 (1) 2396 (1) 2406 (1) 54 (1) 3160 (1) 1725(1) 2172(1) 7712(1) 5359 (1)
United States 11607 (2) 1593 (3) 1525(2) 1191 (3) 47 (2) 2213 (2) 512 (3) 499 (3) 4847 (2) 2887 (2)
India 7807 (3) NS0SEN2) INIEZ31(E) sz 5(12) 471 (6) 488 (4) 311 (6) 1620 (5) 834 (5)
Brazil 4992 (4) 1242 (5) 662 (4) 754 (4) 5 (12) 603 (4) 415 (5) 264 (8) 1618 (6) 834 (5)
Indonesia 4511 (5)[111278 (4) 561 (5) 431 (11) 3 (22) 078N 4@ 141 (14) 700 (14) 345 (18)
Italy 3903 (6) 425 (12) 416 (7) 752 (5) 19 (6) 328 (12) 98 (19) 471 (4)l 1779 (3). 1174 (3)
Iran 3449 (7) 607 (7) 189 (18) 448 (10) 8(8) 335(11) 330 (7) 110 (20)[ 1693 (4) 316 (20)
Spain 3136 (8) 515 (8) 364 (8) 569 (8)I29N@B) 285 (15) 251 (8) 408 (5) 1078 (10) 866 (4)
Korea, Republicof ~ 2982 (9) 204 (22) 249 (15) 319 (14) 2 (28) 439 (8) 161 (13)E97Z@) 1242(8) 598 (12)
Egypt 2971 (10) 776 (6) 537 (6) 528 (9) 1(33) 462 (7) 342 (6) 61 (35) 527 (18) 372 (15)
Japan 1934 (16) 293 (18) 139 (22) 178 (21) 2(28) 304 (14) 135(14) 251 (9) 779 (13) 462 (13)
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(3) FAZREHDRIERDMER
(i) FEDOHGEE

AR : B

Biofertilizer

Field experiment
Nutrient management
Vermicompost
Rhizobacteria

Yield (engineering)
Crop

Nutrient

AU7 : D142, BN - &
Wine

Winemaking

Dysbiosis

Digestate

Bioinformatics

Gut flora

Polyphenol

Intensive care medicine

Irritable bowel syndrome

Immunology

TSN : BELERHEAEE
Azospirillum brasilense
Inoculation

Microbial inoculant
Dry matter
Bradyrhizobium
Diazotroph

Nitrogen fixation

Nile tilapia

Cultivar

Sowing

EE : ALEE - R

Lactobacillus plantarum

Lactic acid
Fermentation
Leuconostoc mesenteroides
Weaning

Fermentation in food processing
Lactobacillus brevis

Tumor necrosis factor alpha
Lipopolysaccharide

Adipose tissue

M 27 : BE - BEEGREES
Completely randomized design
Mathematics
Hottieulture
Randomized block design

Animal science

Fertilizer

Agricultural science

Fishery

Fish <Actinopterygii>

Catfish

<fFEGEOMLSIE>
- Lens.orgField of Study%Z 3 RICIFEGEZ .
- UTFoOMHE#ERRIZIEDDSS. Empirical Bayes HlExT
AW XD z-score EAI108BEIRR. WILENIL—REF
&£00—)VULTHHEE,
- qfE=0.05
3 Benjamini-HochbergiZ T FDR#IH U /=A% % pliE
- RCAz1.5 (Revealed Comparative Advantage)
KEFEADAEIDHIRR - R TOHIRE
- E=5 (JHIZEAFFESY)
KABEI DB X BEEAD A TOHIRE
723, Field of StudylEMicrosoft Academic ESRODHF
BYIT., LoCfI5EN3EEANGDET. (il : BE
Tumor necrosis factor alpha—"Multifunctional probiotic
and functional properties of Lactiplantibacillus
plantarum LRCC5314, isolated from kimchi.”%&(Z4 017
FEnctns.
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(3) FAZREHDRIERDMER
(i) FEDOHGEE

hE : )\ AEESFD

Microbial population biology
Enzyme

Environmental chemistry
Biosynthesis

Firmicutes

Metabolic engineering
Flavor

Polysaccharide

Colitis

Denitrification

14352 : 7OV {AT19A L BRER
roboe

Placebo

Randomized controlled trial
Clinical trial
Gastroenterology
Lactobacillus acidophilus
Rainbow trout

Internal medicine

edione

Essential oil

KE : BRHEEEE

Microbiome
Bioinformatics

Intensive care medicine
Gut microbiome
Necrotizing enterocolitis
Genetically modified maize
Feedlot

Beef cattle

Poultry litter

Disease

AR 1 DA 2 LEER

Wine
Winemaking
Saccharomyces
Yeast

Yeast in winemaking

Fermentation in winemaking

Saccharomyces cerevisiae
Ethanol fermentation
Halophyte

Prebiotic

B : ®iE. B - %%, KH
Aspergillus oryzae

Innate immune system
Clostridium butyricum
Feces

Whole genome sequencing
Immune system

Strain (chemistry)
Propionate
Bradyrhizobium

Paddy field

ISTH: T4 SEPORS
Nile tilapia

Oreochromis
Hotticuture
Vegetative reproduction
Productivity

Human fertilization

Broiler

Feed conversion ratio

Spirulina (dietary supplement)

Calcareous
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(3) FAZREHDRIERDMER

(A EEYIRESRD)
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Top10+HA (2015~20254%55t)

Top10+BZA (FR#EE)

China

India

United States
Indonesia
Brazil

Egypt

Iran

Spain
Pakistan
Australia

Japan

3,167
3,083
1,593 1.915
1,278
1,242
776 1.6f5
607
515
501
493

293 BAR(F184I

600
500
400
300
200

100

China
e ndia

United States
== Indonesia
e Brazil
=—Egypt
e Iran
— Spain
e Pakistan
e Australia

— ]apan

2015 2016 2017 2018
152 123 137 171
174 221 187 174
107 106 100 139
29 32 46 69
73 84 99 101
43 42 52 36
37 44 50 45
36 28 44 28
34 33 34 40
33 20 25 25

19 25 24 20

2019
240
213
162

88
137
85
65
47
65
35
34

2020
328
256
179
108
175
95
67
67
62
53
39

2021
392

219
136
163
113
73
74
80
75
25

2022
500
398
170
279
131
130

79
49
49
73
27

2023
397
541
162
307
126
106

72
66
50
75
30

2024
460
532
176
166
114

64
58
42
48
45
36
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(3) BMRFRAIHDRIADIAR

(MEM=ZE)
- E - RKEZFRFE. 1> RBEMYITHD, REDIT STV EM2EDEDLH S,
- 2IRASEHDMS. 15> EHBEICHKRDD, 75)26:)‘4:9373“10{&1—)(?9(:7]“1950

Top10+ BHZE (2015~20254%5t) Topl10+BA (FiRHEE)
350
China 2,396 300
United States 1,525 250
200

India 1,343 150 /_ﬁ
100

- - o %
50

Indonesi
donesia 561 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
China 153 133 131 134 189 266 303 266 282 327
Egypt 537
e Jnited States 98 122 128 145 145 193 190 135 143 130
Ttaly 416 India 65 93 88 90 103 112 150 182 211 223
— Bzl 47 54 54 57 64 85 92 61 67 62
Spain 364 @ ndonesia 14 18 20 37 36 62 62 106 127 75
e E gyt 16 16 28 33 51 57 84 79 100 64
France 348 —taly 25 31 26 37 35 55 69 47 37 40
. e Spain 18 23 32 36 30 40 60 30 26 44
Mexico 324
e France 22 23 21 23 30 38 50 36 41 45
Japan 139 BAIF22f: Mexico 16 16 26 38 31 45 45 35 30 32
— ]2 DaN 13 8 9 14 13 17 24 10 17 9
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Top10+ BHZE (2015~20254%5t) Topl10+BA (FiRHEE)
450
China 2,406 400
350
India 1,871 300
T 1.615 250
United States 1,191 200
T 164

Brazil 754 100
50
0

Italy 752 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
) s China 91 86 93 118 167 224 319 353 316 402
Pakistan 603 i

s [ lia 98 134 122 132 153 210 245 197 231 316

Saudi Arabia 588 United States 60 73 64 85 112 131 178 132 145 140
— Bzl 28 38 49 49 72 113 106 93 84 84

Spain 569 e Ttaly 29 24 35 51 54 88 111 96 103 105
s D kistan 39 32 46 52 68 91 103 49 52 62

Egypt 528 ==Saudi Arabia = 11 13 22 14 31 50 90 87 99 128
e Spain 29 27 32 35 42 71 79 66 80 63

Iran 448

— Egypt 19 9 22 22 49 57 103 82 93 64

Japan 178 AARIE2 141 —Tran 19 26 34 41 49 53 66 52 53 40
— ]2DaN 13 10 16 9 19 32 15 17 20 20
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(3) BMRFRAIHDRIADIAR
(AILiR)
- BE., KEZRFE ARAOBYT . EEL. REXDET—YENFTNATH S,

- 2IB&EHDM S, XE<LEDD, A—XAKSVU7, R4V, O>7, ISR, HEH EAI104IIC
s

B N
Top10+ BHZE (2015~20254%5t) Topl10+BA (FiRHEE)
12
China 54 10
United States 47 8
) 6
Spain 29
4
Australia 24 >
0
Germany 24 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
China 1 0 1 2 6 3 2 11 9 8
Italy 19 e United States 0 0 3 3 6 6 5 5 8 7
. Spai
Russia 10 pain 0 1 2 2 4 3 7 2 4 4
e Australia 0 0 1 3 2 1 4 6 5 2
France 8 — Germany 0 2 2 4 2 1 4 0 2 6
—Ttaly 0 0 1 6 1 5 2 0 1 3
United Kingdom 8 —Russia 0 0 1 0 2 2 2 1 1 1
— rance 0 0 0 0 1 2 1 2 1 1
Iran 8 X )
e United Kingdom 0 0 0 2 0 2 1 1 1 1
Japan 2 EK(JZS'{TL e ran 0 0 0 0 0 3 3 1 1 0
— ]apan 0 0 0 0 0 0 0 0 0 1
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& BRAIN

(3) BMRFRAIHDRIADIAR
(BEFNF)
- E - REZRFE. > RRSTPHIYITTHD. REDISSILDFI1.8(8THS.

- REBAHDLS, 152EAHUT, ARA2IEKRDD, BFH, FASTVUP, A—XARSU7
106 ARSI S,

Top10+ BHZE (2015~20254%5t) Topl10+BA (FiRHEE)

500
China 3,160 450
400
United States 2,213 350
2.1f5 209
. 250
Indonesia 1,078 200 .\
1.8/% 150
Brazil 603 100
Y e
Canada 535 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
_ China 139 137 170 237 305 377 436 461 340 349
India 471
e nited States 132 132 178 192 291 276 282 202 197 198
Egypt 462 Indonesia 32 40 46 92 80 93 124 221 240 102
— Brazil 41 62 49 54 66 67 70 47 56 64
Korea, Republic of 439 o= Canada 44 49 44 41 59 56 62 51 45 63
= dlia 43 44 45 43 38 38 57 51 55 52
Nigeria 353 e— gy pt 26 20 21 42 66 56 70 61 56 36
_ =—(rea, Republicof 40 49 56 41 53 41 66 35 26 24
Australia 349
—Nigeria 7 16 33 30 32 49 52 45 47 40
Japan 304 HEARIE1441 — Australia 19 19 25 21 33 47 45 45 31 37
e—Japan 31 28 31 33 30 33 33 25 31 23
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(3) BMRFRAIHDRIADIAR
(KERIRISE)
- A RRST7HKEZEED, PEICRE246ITHS.
- 2IRASHHS. A FVUFEREICRDD. A—XNSUFPEIL—SFH10GIEIAICHTIND S

B N
Top10+ HZA (2015~20254%5t) Topl10+BHA (FFXHEE)
250
China 1,725
200
Indonesia 741 2.3f5
150
United States 512 100
India 488 50
- 0
Brazil 415 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
e China 76 83 94 122 157 199 220 218 219 216
Egypt 342 §
= Indonesia 33 24 47 57 44 74 101 122 155 78
Iran 330 United States 31 41 51 66 45 67 76 33 39 44
e [l 286 35 54 53 48 54 84 40 41 46
Spain 251 — il 28 32 38 32 43 50 52 33 44 48
e Egypt 15 13 29 23 29 51 57 43 35 40
Australia 209 —Tran 24 28 32 41 40 33 48 34 26 14
_ —Spain 18 20 24 22 20 33 33 18 27 28
Malaysia 171 i
e Auistralia 7 14 11 9 17 34 18 29 24 32
Japan 135 EAE144 Malaysia 8 10 9 16 18 16 26 15 22 28
—Japan 12 16 12 21 12 16 19 6 10 9
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(3) BMRFRAIHDRIADIAR
(ICHRFEEE)
- BEHKEZ EEBD, PEICRE2MITHS.

- 2IASHDHS, IZT M A1V RREITP, AS2[ERDD,. IS52RERCMY, BEDL104IEA
(CinhHd.

Top10+ BHZE (2015~20254%5t) Topl10+BA (FiRHEE)
350
China 2,172 T 200
Korea, Republic of 697 3.115 220
200
United States 499 150

100

Italy 471 ————
50
Spain 408 0

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

. e China 116 96 123 145 188 254 239 300 257 282
India 311
== Korea, Republic of 65 67 75 80 70 72 109 52 47 40
United States 37 33 49 49 59 76 71 45 37 27
France 287
e Ttaly 29 58 39 41 49 65 54 46 32 39
Brazil 264 e Spain 42 36 43 43 48 38 38 34 40 28
e India 37 28 36 27 26 36 53 15 30 20
Japan 251 Elztg[g:gﬁ‘z e France 25 27 24 37 37 34 28 26 24 18
— B razil 12 13 32 23 33 38 35 27 21 19
Germany 168 — Japan 18 26 17 27 36 34 33 16 20 18
e Germany 7 13 14 13 22 22 20 23 15 15
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(3) BMRFRAIHDRIADIAR
(ICiRFEEELST)
- PE - KEZRIFE 19VPRMYTTHS,
- 2IHA&SHDHS, IZT hEAD RRIPICRDD, REEDF D 10UAICHDS,

Top10+ BHZE (2015~20254%5t) Topl10+BA (FiRHEE)

1,400
China 7,712 T 1,200
. 1,000
United States 4,8474 1.61Z
800
Italy 1,779 2.7/ 600
400
Iran 1,693
e A
i 0
India 1,620 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
) == China 215 215 265 376 533 713 904 1,079 1,088 1,298
Brazil 1,618 -
e nited States 310 356 405 388 491 586 592 443 490 480
United Kingdom 1.244 Ttaly 110 119 115 143 174 213 223 180 177 193
4
m—Tran 89 102 133 148 193 257 246 150 136 155
Korea, Republic of 1,242 e Tndia 126 109 152 145 157 176 274 151 181 144
— Brazil 102 93 119 130 153 231 231 160 158 166
Canada 1,101 e nited Kingdom 88 85 108 89 138 131 142 108 132 127
) e orea, Republic of 85 82 79 117 117 146 189 112 134 116
Spain 1,078
= Canada 98 88 85 78 95 123 133 104 104 121
Japan 779 EZKI;‘I 311I-L — Spain 95 78 82 101 110 128 134 86 92 114
— Japan 65 65 72 67 84 93 115 56 56 55
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(3) BMRFRAIHDRIADIAR
(HEMDEFREAICEY SHFRFFE)
- PE - KEZRIFE 19VPRMYTTHS,
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Top10+ BHZE (2015~20254%5t) Topl10+BA (FiRHEE)
1000
China 5,359 900
800
United States 2,887 1.94= 700
600
Italy 1,174 2.5 o
300
Spain 866 500

Brazil 834 0

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

) China 115 149 188 251 383 532 652 877 752 827
India 834
e nited States 126 138 190 207 283 343 366 358 334 326
Canada 717 Ttaly 39 51 64 77 99 135 169 163 126 162
—Spain 60 52 65 69 78 107 122 90 103 67
United Kingdom 688 e Brazil 55 59 56 63 97 107 131 118 61 59
e India 65 72 75 68 85 126 178 110 32 19
Germany 661 = Canada 34 45 41 45 59 69 107 96 78 102
e nited Kingdom 35 45 54 45 78 69 78 84 68 78
France 652
e Germany 33 44 41 51 61 69 105 92 58 72
Japan 462 BAIE1341 — France 34 40 38 46 68 75 72 85 77 74
—2pan 21 28 35 41 48 66 72 44 42 33
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(1) HEOFZIO0—F
(e 4) wRFEIIY 1 (1) #1 HEVIEH

("bio fertilizer"~1 OR biofertilizer OR "bio inoculant”~1 OR bioinoculant OR "bio compost"~1 OR biocompost OR "microbial fertilizer'~-1 OR "microbial
inoculant”~1 OR "microbial compost”~1 OR "Plant Growth Promoting")

OR

((nitrogen OR nitrogenous OR nitrate OR nitrite OR ammonia OR ammonium OR urea OR phosphate OR phosphoric OR phosphatic OR phosphorus OR
phosphite OR potash OR potassium OR potassic OR kalium OR fertilizer OR inoculant OR compost OR NH3 OR NH4 OR NO3 OR NO2 OR PO4 OR P205 OR
K20 OR KCl OR K2504) AND (agriculture OR agronomy OR horticulture OR greenhouse OR arable OR "open field" OR orchard OR vineyard OR plantation
OR Vegetables OR fruits OR grains OR rice OR wheat OR barley OR soybean OR potato OR sugarcane OR "sugar beet” OR rapeseed OR maize OR corn OR
cabbage OR spinach OR lettuce OR onion OR scallion OR cucumber OR eggplant OR tomato OR pepper OR radish OR carrot OR celery OR asparagus OR
cauliflower OR broccoli OR pumpkin OR strawberry OR melon OR orange OR apple OR cherry OR grape OR chestnut OR pineapple OR kiwifruit OR
rhizosphere OR phyllosphere) AND (bacteria OR microbiology OR archaea OR prokaryote OR microbe OR microbiome OR microbiota OR mycobiome OR
bacteriome OR phytobiome OR archaeome OR fungi OR fungus OR yeast OR microalgae OR microphytes OR actinomycetes OR endophyte OR
Acaulospora OR Acetobacter OR Acidithiobacillus OR Actinomucor OR Acutodesmus OR Akanthomyces OR Alcaligenes OR Anabaena OR Arthrobacter OR
Arthrospira OR Aspergillus OR Aulosira OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR
Bifidobacterium OR Bradyrhizobium OR Brevibacterium OR Burkholderia OR Calothrix OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR
Claroideoglomus OR Clonostachys OR Clostridium OR Coniothyrium OR Cordyceps OR Corynebacterium OR Cupriavidus OR Cyberlindnera OR
Debaryomyces OR Delftia OR Desmodesmus OR Diversispora OR Dunaliella OR Ensifer OR Enterobacter OR Enterococcus OR Euglena OR Funneliformis
OR Galdieria OR Gallionella OR Gigaspora OR Gluconacetobacter OR Gluconobacter OR Haematococcus OR Halanaerobium OR Hanseniaspora OR
Herbaspirillum OR Hydrogenophaga OR Isaria OR Isochrysis OR Issatchenkia OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR Komagataella OR
Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Lecanicillium OR Leptolyngbya OR Leptothrix OR Leuconostoc OR
Levilactobacillus OR Lysinibacillus OR Mesorhizobium OR Metarhizium OR Methanobacterium OR Methanobrevibacter OR Methanoculleus OR
Methanomassiliicoccus OR Methanosaeta OR Methanosarcina OR Methanosphaera OR Methylococcus OR Methylocystis OR Methylomonas OR
Methylophilus OR Methylosinus OR Metschnikowia OR Microchloropsis OR Microcoleus OR Moesziomyces OR Nannochloropsis OR Nitrobacter OR
Nitrosocosmicus OR Nitrosomonas OR Nitrososphaera OR Nitrosospira OR Nitrosotalea OR Nitzschia OR Nostoc OR Paenibacillus OR Paraburkholderia OR
Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR Pochonia OR Porphyridium OR Priestia OR
Propionibacterium OR Pseudomonas OR Pseudozyma OR Purpureocillium OR Pythium OR Rhizobium OR Rhizophagus OR Rhizopus OR Rhodobacter OR
Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR Scytonema OR Serratia OR
Shewanella OR Sinorhizobium OR Skeletonema OR Spirulina OR Sporosarcina OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR
Tetraselmis OR Thalassiosira OR Thiobacillus OR Tisochrysis OR Trichoderma OR Verticillium OR Weissella OR Wickerhamomyces OR Xanthobacter OR
Yarrowia OR Zygosaccharomyces OR "Candidatus Brocadia" OR "Candidatus Kuenenia” OR "lactic acid bacteria"))
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(1) HEOFZIO0—F
(e 4) RZEIIY 1 (1) #2 HEMRE

("bio pesticide"~1 OR biopesticide OR "bio insecticide"~1 OR bioinsecticide OR "bio fungicide"~1 OR biofungicide OR "bio nematicide"~1 OR
bionematicide OR "bio herbicide"~1 OR bioherbicide OR "bio virucide"~1 OR biovirucide OR "microbial pesticide"~1 OR "microbial insecticide"~1 OR
"microbial fungicide"~1 OR "microbial nematicide"~1 OR "microbial herbicide"~1 OR "microbial virucide"~1 OR "bio acaricide"~1 OR bioacaricide OR
"microbial acaricide”-1 OR "bio bactericide"~1 OR biobactericide OR "microbial bactericide"~1 OR "bio molluscicide"~1 OR biomolluscicide OR
"microbial molluscicide”-1 OR "bio larvicide"~1 OR biolarvicide OR "microbial larvicide"-1 OR "bio ovicide"-1 OR bioovicide OR "microbial ovicide"~1)
OR

((pesticide OR "pest management”~1 OR insecticide OR fungicide OR nematicide OR herbicide OR virucide OR acaricide OR bactericide OR molluscicide
OR larvicide OR ovicide OR "biological control"~1 OR biocontrol OR "bio control”~1) AND (agriculture OR agronomy OR horticulture OR greenhouse OR
arable OR "open field" OR orchard OR vineyard OR plantation OR Vegetables OR fruits OR grains OR rice OR wheat OR barley OR soybean OR potato OR
sugarcane OR "sugar beet" OR rapeseed OR maize OR corn OR cabbage OR spinach OR lettuce OR onion OR scallion OR cucumber OR eggplant OR
tomato OR pepper OR radish OR carrot OR celery OR asparagus OR cauliflower OR broccoli OR pumpkin OR strawberry OR melon OR orange OR apple
OR cherry OR grape OR chestnut OR pineapple OR kiwifruit OR rhizosphere OR phyllosphere) AND (bacteria OR microbiology OR archaea OR prokaryote
OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR archaeome OR fungi OR fungus OR yeast OR microalgae
OR microphytes OR actinomycetes OR endophyte OR Acaulospora OR Actinomucor OR Acutodesmus OR Akanthomyces OR Alcaligenes OR Anabaena OR
Arthrobacter OR Arthrospira OR Aspergillus OR Aulosira OR Aureobasidium OR Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR Bifidobacterium
OR Botryococcus OR Bradyrhizobium OR Brevibacterium OR Burkholderia OR Calothrix OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR
Chromobacterium OR Claroideoglomus OR Clonostachys OR Clostridium OR Coniothyrium OR Cordyceps OR Cupriavidus OR Cyberlindnera OR
Debaryomyces OR Delftia OR Desmodesmus OR Dunaliella OR Ensifer OR Enterobacter OR Enterococcus OR Euglena OR Funneliformis OR Gigaspora OR
Gluconacetobacter OR Gluconobacter OR Hanseniaspora OR Herbaspirillum OR Isaria OR Isochrysis OR Issatchenkia OR Klebsiella OR Kluyveromyces OR
Komagataeibacter OR Komagataella OR Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Lecanicillium OR Leptolyngbya OR
Leuconostoc OR Levilactobacillus OR Lysinibacillus OR Mesorhizobium OR Metarhizium OR Methylococcus OR Methylocystis OR Methylomonas OR
Methylophilus OR Metschnikowia OR Microchloropsis OR Moesziomyces OR Nannochloropsis OR Nitrobacter OR Nitrosomonas OR Nitrospira OR Nitzschia
OR Nostoc OR Paenibacillus OR Paraburkholderia OR Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR
Pochonia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR Pseudozyma OR Purpureocillium OR Pythium OR Rhizobium OR
Rhizophagus OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR
Scytonema OR Serratia OR Shewanella OR Sinorhizobium OR Skeletonema OR Spirulina OR Sporosarcina OR Staphylococcus OR Streptomyces OR
Tetradesmus OR Tetraselmis OR Thalassiosira OR Thiobacillus OR Trichoderma OR Verticillium OR Weissella OR Wickerhamomyces OR Xanthobacter OR
Yarrowia OR Zygosaccharomyces OR "lactic acid bacteria"))
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(1) HEOFZIO0—F
(R 4) #B%=OIY 1 (1) #3 )\ ARXRF14=Z25> b

(biostimulant OR "bio stimulant”~1 OR "Plant Growth Promoting"~1)

OR

((bacteria OR microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR
archaeome OR actinomycetes OR endophyte OR epiphyte OR fungi OR fungus OR yeast OR microalgae OR microphytes OR "arbuscular mycorrhiza"~1 OR
Acaulospora OR Acetobacter OR Actinomucor OR Acutodesmus OR Akanthomyces OR Alcaligenes OR Anabaena OR Arthrobacter OR Arthrospira OR
Aspergillus OR Aulosira OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR Bifidobacterium OR
Bradyrhizobium OR Brevibacterium OR Burkholderia OR Calothrix OR Candida OR Carnobacterium OR Chlorella OR Chromobacterium OR
Claroideoglomus OR Clonostachys OR Clostridium OR Cordyceps OR Corynebacterium OR Cupriavidus OR Cyberlindnera OR Debaryomyces OR Delftia OR
Desmodesmus OR Diversispora OR Dunaliella OR Ensifer OR Enterobacter OR Enterococcus OR Euglena OR Funneliformis OR Galdieria OR Gigaspora OR
Gluconacetobacter OR Haematococcus OR Hanseniaspora OR Herbaspirillum OR Hydrogenophaga OR Isaria OR Isochrysis OR Issatchenkia OR
Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR Komagataella OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR
Lecanicillium OR Leptolyngbya OR Leuconostoc OR Lysinibacillus OR Mesorhizobium OR Metarhizium OR Methanomicrobium OR Methanothrix OR
Methylocaldum OR Methylococcus OR Methylocystis OR Methylomonas OR Methylophilus OR Methylosinus OR Metschnikowia OR Microchloropsis OR
Microcoleus OR Moesziomyces OR Nannochloropsis OR Nitrobacter OR Nitrosocosmicus OR Nitrosomonas OR Nitzschia OR Nostoc OR Paenibacillus OR
Paraburkholderia OR Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR Pochonia OR Porphyridium OR Priestia
OR Pseudomonas OR Pseudozyma OR Purpureocillium OR Pythium OR Rhizobium OR Rhizophagus OR Rhizopus OR Rhodobacter OR Rhodopseudomonas
OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Scytonema OR Serratia OR Shewanella OR Sinorhizobium OR Spirulina OR
Sporosarcina OR Staphylococcus OR Streptomyces OR Tetradesmus OR Tetraselmis OR Thalassiosira OR Thiobacillus OR Tisochrysis OR Trichoderma OR
unneliformis OR Verticillium OR Weissella OR Wickerhamomyces OR Xanthobacter OR Yarrowia OR Zygosaccharomyces OR "Candidatus Brocadia" OR
"Candidatus Kuenenia" OR "lactic acid bacteria”) AND (((nutrient OR nitrogen OR phosphorus OR potassium OR water) AND ("use efficiency"~1 OR
availability)) OR (stress AND (tolerance OR resistance OR resilience OR adaptation) OR "quality traits"~1)) AND (improve OR enhance OR increase OR
promote OR stimulate OR augment OR boost OR mitigate OR alleviate OR protect OR preserve OR maintain OR prolong OR extension OR extend OR
strengthen) AND (agriculture OR agronomy OR horticulture OR greenhouse OR arable OR "open field" OR orchard OR vineyard OR plantation OR
Vegetables OR fruits OR grains OR rice OR wheat OR barley OR soybean OR potato OR sugarcane OR "sugar beet" OR rapeseed OR maize OR corn OR
cabbage OR spinach OR lettuce OR onion OR scallion OR cucumber OR eggplant OR tomato OR pepper OR radish OR carrot OR celery OR asparagus OR
cauliflower OR broccoli OR pumpkin OR strawberry OR melon OR orange OR apple OR cherry OR grape OR chestnut OR pineapple OR kiwifruit OR
rhizosphere OR phyllosphere)
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(1) HEOFZIO0—F
(e 4) BRIIY 1 (1) #4 AR

(Technosol OR Technosoil OR “constructed soil"~1 OR "soil constructed”~1 OR "manufactured soil"~1 OR "soil manufactured”-1 OR "engineered soil"~1 OR
"soil engineered"~1 OR "synthetic soil"~1 OR "soil synthetic"~1 OR "artificial soil"~1 OR "soil artificial’~1 OR "bio crust"~1 OR biocrust) AND (bacteria OR
microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR archaeome OR
fungi OR fungus OR yeast OR microalgae OR microphytes OR actinomycetes OR Acaulospora OR Acetobacter OR Acidithiobacillus OR Acutodesmus OR
Akanthomyces OR Anabaena OR Arthrobacter OR Aspergillus OR Aureobasidium OR Azotobacter OR Bacillus OR Bradyrhizobium OR Chlorella OR
Claroideoglomus OR Clostridium OR Desmodesmus OR Ensifer OR Enterobacter OR Funneliformis OR Herbaspirillum OR Hydrogenophaga OR
Lactiplantibacillus OR Mesorhizobium OR Metarhizium OR Methylacidimicrobium OR Methylocystis OR Nitrosomonas OR Nitrososphaera OR Nitrosospira
OR Nitrospira OR Nostoc OR Paenibacillus OR Paracoccus OR Phormidium OR Pseudomonas OR Rhizobium OR Rhizophagus OR Rhizopus OR Rhodobacter
OR Saccharomyces OR Scytonema OR Streptomyces OR Thauera OR Thermoanaerobacter OR Trichoderma)
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(1) HEOFZIO0—F
(e 4) BFROIIY 1 (2) (2-1) #5 HEEfAH

((fermented OR fermentation OR fermenting OR fermentative) AND (feed OR meal OR diet OR ration OR grain) AND (livestock OR "farm animal"~1 OR
ruminant OR monogastric OR cattle OR cow OR bovine OR heifer OR calf OR sheep OR ovine OR goat OR caprine OR swine OR pig OR poultry OR broiler
OR turkey OR duck OR quail))

OR

((silage OR haylage OR ensile) AND (feed OR meal OR diet OR ration OR grain) AND (livestock OR "farm animal”~1 OR ruminant OR monogastric OR
cattle OR cow OR bovine OR heifer OR calf OR sheep OR ovine OR goat OR caprine OR swine OR pig OR poultry OR broiler OR turkey OR duck OR quail)
AND (bacteria OR microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR
archaeome OR fungi OR fungus OR yeast OR microalgae OR microphytes OR Acetobacter OR Akanthomyces OR Anabaena OR Arthrobacter OR Arthrospira
OR Aspergillus OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR
Bifidobacterium OR Brevibacterium OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR Claroideoglomus OR Clonostachys OR Clostridium
OR Cordyceps OR Corynebacterium OR Crypthecodinium OR Cyberlindnera OR Debaryomyces OR Delftia OR Desmodesmus OR Dunaliella OR Oenococcus
OR Ensifer OR Enterobacter OR Enterococcus OR Eubacterium OR Euglena OR Galdieria OR Gluconacetobacter OR Gluconobacter OR Haematococcus OR
Isaria OR Isochrysis OR Issatchenkia OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR Komagataella OR Lacticaseibacillus OR
Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Leuconostoc OR Levilactobacillus OR Megasphaera OR Mesorhizobium OR Metarhizium OR
Methanobacterium OR Methanobrevibacter OR Methanocorpusculum OR Methanoculleus OR Methanomassiliicoccus OR Methanosaeta OR Methanosarcina
OR Methanosphaera OR Methanothermobacter OR Methanothrix OR Methylococcus OR Methylomonas OR Methylophilus OR Methylosinus OR
Metschnikowia OR Microchloropsis OR Microcoleus OR Nannochloropsis OR Nitrobacter OR Nitrososphaera OR Nostoc OR Paenibacillus OR
Paraburkholderia OR Paracoccus OR Pediococcus OR Penicillium OR Phormidium OR Pichia OR Pochonia OR Porphyridium OR Priestia OR
Propionibacterium OR Pseudomonas OR Pseudozyma OR Pythium OR Rhizobium OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR
Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR Serratia OR Shewanella OR Sinorhizobium OR Skeletonema
OR Spirulina OR Sporosarcina OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetraselmis OR Thauera OR Thermoanaerobacter OR Tisochrysis
OR Trichoderma OR Verticillium OR Weissella OR Wickerhamomyces OR Yarrowia OR Zygosaccharomyces OR "lactic acid bacteria”))
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(1) HEOFZIO0—F
(e 4) BERIIY 1 (2) (2-1) #6 SCP/WMEMIAIELE

("single cell protein”~1 OR "Single-cell ingredient”~1 OR mycoprotein OR "fungal protein"~1 OR "bacterial protein"~1 OR "yeast protein"~1 OR "microbial
protein”~1 OR "microalgal protein“~1) AND (feed OR meal OR diet OR ration OR grain) AND (livestock OR "farm animal"~1 OR ruminant OR monogastric
OR cattle OR cow OR bovine OR heifer OR calf OR sheep OR ovine OR goat OR caprine OR swine OR pig OR poultry OR broiler OR turkey OR duck OR
quail)

OR

("alternative protein"~1 OR "sustainable protein”~1 OR "plant-based protein”~1 OR "animal-free protein"~1 OR "cultured protein"~1 OR "cultivated
protein”~1 OR "cell-based protein"~1 OR "lab-grown protein”~1 OR "protein alternative"~1 OR "protein sustainable"~1 OR "protein plant-based"~1 OR
"protein animal-free"~1 OR "protein cultured”~1 OR "protein cultivated"~1 OR "protein cell-based"~1 OR "protein lab-grown"~1 OR "protein substitute"~1
OR "protein analogue"~1) AND (feed OR meal OR diet OR ration OR grain) AND (livestock OR "farm animal’~1 OR ruminant OR monogastric OR cattle OR
cow OR bovine OR heifer OR calf OR sheep OR ovine OR goat OR caprine OR swine OR pig OR poultry OR broiler OR turkey OR duck OR quail) AND
(bacteria OR microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR
archaeome OR fungi OR fungus OR yeast OR microalgae OR microphytes OR Acetobacterium OR Acutodesmus OR Alcaligenes OR Anabaena OR
Arthrospira OR Aspergillus OR Aulosira OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Azotobacter OR Bacillus OR
Beauveria OR Botryococcus OR Brevibacterium OR Calothrix OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR Clostridium OR Cordyceps
OR Corynebacterium OR Crypthecodinium OR Cupriavidus OR Cyberlindnera OR Debaryomyces OR Desmodesmus OR Dunaliella OR Ensifer OR
Enterobacter OR Euglena OR Galdieria OR Gluconacetobacter OR Gluconobacter OR Haematococcus OR Hanseniaspora OR Isaria OR Isochrysis OR
Issatchenkia OR Kazachstania OR Kluyveromyces OR Komagataella OR Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR
Leptolyngbya OR Leuconostoc OR Megasphaera OR Methanococcus OR Methanoculleus OR Methylacidiphilum OR Methylocaldum OR Methylococcus OR
Methylocystis OR Methylomicrobium OR Methylomonas OR Methylophilus OR Methylosinus OR Metschnikowia OR Microchloropsis OR Moorella OR
Nannochloropsis OR Nitrosomonas OR Nitrosospira OR Nitzschia OR Nostoc OR Paenibacillus OR Paraburkholderia OR Paracoccus OR Pediococcus OR
Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR Porphyridium OR Propionibacterium OR Pseudomonas OR Pseudozyma OR Purpureocillium
OR Pythium OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR
Schizochytrium OR Shewanella OR Skeletonema OR Spirulina OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetraselmis OR Thalassiosira OR
Tisochrysis OR Trichoderma OR Weissella OR Wickerhamomyces OR Xanthobacter OR Yarrowia OR "Candidatus Brocadia” OR "lactic acid bacteria”)
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2. WXFOBENF | FwX OBRAIN

(1) ABO7ZIO—F
(R 4) BRFEOIIY 1 (2) (2-1) #7 xx-biotics

(probiotic OR prebiotic OR synbiotic OR postbiotic OR paraprobiotic OR immunobiotic OR eubiotic OR phytobiotic) AND (livestock OR "farm animal"~1
OR ruminant OR monogastric OR cattle OR cow OR bovine OR heifer OR calf OR sheep OR ovine OR goat OR caprine OR swine OR pig OR poultry OR
broiler OR turkey OR duck OR quail)

OR ((feed OR meal OR diet OR ration OR grain) AND (("additive" OR "supplement” OR "direct fed"~1) OR ((("antimicrobial growth promoter"~1 OR
"antibiotic growth promoter"~1) AND (alternative OR replacement)) OR "non antibiotic growth promoter"~1 OR "non antimicrobial growth
promoter”~1))) AND (livestock OR “farm animal"~1 OR ruminant OR monogastric OR cattle OR cow OR bovine OR heifer OR calf OR sheep OR ovine OR
goat OR caprine OR swine OR pig OR poultry OR broiler OR turkey OR duck OR quail) AND (bacteria OR microbiology OR prokaryote OR archaea OR
microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR archaeome OR fungi OR fungus OR yeast OR microalgae OR
microphytes OR "lactic acid bacteria” OR Acetobacter OR Acetobacterium OR Acutodesmus OR Alcaligenes OR Anabaena OR Arthrobacter OR Arthrospira
OR Aspergillus OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Bacillus OR Beauveria OR Bifidobacterium OR
Brettanomyces OR Brevibacterium OR Burkholderia OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR Chromobacterium OR Clonostachys
OR Clostridium OR Cordyceps OR Corynebacterium OR Cupriavidus OR Cutibacterium OR Cyberlindnera OR Debaryomyces OR Delftia OR Desmodesmus
OR Dunaliella OR Enterobacter OR Enterococcus OR Eubacterium OR Euglena OR Galdieria OR Gigaspora OR Gluconacetobacter OR Gluconobacter OR
Haematococcus OR Hanseniaspora OR Isochrysis OR Issatchenkia OR Kazachstania OR Kluyveromyces OR Komagataeibacter OR Komagataella OR
Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Lecanicillium OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR
Lysinibacillus OR Megasphaera OR Methanobacterium OR Methanobrevibacter OR Methanocorpusculum OR Methanosphaera OR Methanothermobacter
OR Methylococcus OR Methylocystis OR Methylomicrobium OR Methylosinus OR Metschnikowia OR Microchloropsis OR Moorella OR Nannochloropsis OR
Nitrobacter OR Nitrosomonas OR Nitzschia OR Nostoc OR Paenibacillus OR Paraburkholderia OR Paracoccus OR Pediococcus OR Penicillium OR
Phaeodactylum OR Pichia OR Pochonia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR Purpureocillium OR Rhizobium OR
Rhizophagus OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR
Selenomonas OR Shewanella OR Skeletonema OR Spirulina OR Sporosarcina OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetragenococcus OR
Tetraselmis OR Thalassiosira OR Thiobacillus OR Tisochrysis OR Trichoderma OR Weissella OR Wickerhamomyces OR Yarrowia OR "lactic acid bacteria”)
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(1) HEOFZIO0—F
(e 4) BFEIITVY 1 (2) (2-1) #8 WAV =) HEEFDI\AAEE

(feed OR meal OR diet OR ration OR grain) AND (("amino acid” OR lysine OR methionine OR threonine OR tryptophan OR valine OR isoleucine OR leucine
OR phenylalanine OR histidine OR arginine OR enzyme OR Phytase OR Xylanase OR "Beta-glucanase” OR "Beta-mannanase” OR "Alpha-galactosidase” OR
Cellulase OR Pectinase OR Polygalacturonase OR "Alpha-amylase” OR Glucoamylase OR Pullulanase OR Protease OR "Ferulic acid esterase") AND ("bio
engineering”~1 OR bioengineering OR "biological engineering"~1 OR "bio manufacturing”"~1 OR biomanufacturing OR "synthetic biology"~1 OR "bio
synthesis"~1 OR biosynthesis OR "biological synthesis"~1 OR "strain improvement”~1 OR "strain development”~1 OR "strain optimization"~1 OR "strain
selection"~1 OR "bio process"~1 OR bioprocess OR "biological process"~1 OR "bio refining"~1 OR biorefining OR "bio reactor"~1 OR bioreactor OR "bio
foundry"~1 OR biofoundry OR "fed batch"~1 OR fedbatch OR "perfusion culture"~1 OR chemostat OR "cell culture”~1 OR "tissue culture"~1 OR "embryo
culture”~1 OR "bio catalysis"~1 OR biocatalysis OR "bio technology"~1 OR biotechnology OR "precision fermentation"~1 OR "microbial breeding"~1 OR
"industrial microbiology”~1 OR "applied microbiology"~1)) AND (livestock OR "farm animal"~1 OR ruminant OR monogastric OR cattle OR cow OR bovine
OR heifer OR calf OR sheep OR ovine OR goat OR caprine OR swine OR pig OR poultry OR broiler OR turkey OR duck OR quail)
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(1) HEOFZIO0—F
(iR 4) ®mEIIVY 1 (2) (2-1) #9 HixLHE

((manure OR slurry OR litter OR dung OR feces OR faeces OR excreta OR urine) AND (livestock OR “farm animal”~1 OR ruminant OR monogastric OR
cattle OR cow OR bovine OR heifer OR calf OR sheep OR ovine OR goat OR caprine OR swine OR pig OR poultry OR broiler OR turkey OR duck OR quail))
AND (fertilizer OR compost OR biogas OR biomethane OR "anaerobic digestion"~1 OR "anaerobic digester"~1 OR "co-digestion"~1 OR "co-digester"~1 OR
"bio filter"~1 OR biofilter OR "bio filtration"~1 OR biofiltration OR "bio trickling"~1 OR biotrickling OR "bio scrubber”~1 OR bioscrubber OR "bio
remediation”~1 OR bioremediation OR "bio filtration"~1 OR biofiltration OR "phyto remediation”~1 OR phytoremediation OR "biological treatment"~1 OR
bioaugmentation OR "bio augmentation”~1)
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(1) HEOFZIO0—F
(e 4) BROIIVY 1 (2) (2-2) #10 FHEEEN

(fermented OR fermentation OR fermenting OR fermentative) AND (feed OR meal OR diet OR ration OR grain) AND (aquaculture OR mariculture OR fish
OR aqua OR marine OR teleost OR salmon OR trout OR tilapia OR catfish OR "sea bream” OR seabream OR "sea bass" OR seabass OR barramundi OR
yellowtail OR amberjack OR Seriola OR cobia OR halibut OR turbot OR eel OR milkfish OR shrimp OR prawn OR "Litopenaeus vannamei” OR "Penaeus
monodon” OR crayfish OR lobster OR crab OR shellfish OR oyster OR mussel OR clam OR scallop OR abalone OR "bluefin tuna” OR "carp” OR "flounder” OR
"grouper” OR "mackerel” OR "pufferfish” OR "sturgeon” OR "Marsupenaeus japonicus")

OR

(silage OR haylage OR ensile) AND (feed OR meal OR diet OR ration OR grain) AND (aquaculture OR mariculture OR fish OR aqua OR marine OR teleost
OR salmon OR trout OR tilapia OR catfish OR "sea bream” OR seabream OR "sea bass" OR seabass OR barramundi OR yellowtail OR amberjack OR Seriola
OR cobia OR halibut OR turbot OR eel OR milkfish OR shrimp OR prawn OR "Litopenaeus vannamei” OR "Penaeus monodon” OR crayfish OR lobster OR
crab OR shellfish OR oyster OR mussel OR clam OR scallop OR abalone OR "bluefin tuna” OR “"carp” OR "flounder” OR "grouper” OR "mackerel" OR
"pufferfish” OR "sturgeon” OR "Marsupenaeus japonicus") AND (bacteria OR microbiology OR prokaryote OR archaea OR microbe OR microbiome OR
microbiota OR mycobiome OR bacteriome OR phytobiome OR archaeome OR fungi OR fungus OR yeast OR microalgae OR microphytes OR Acetobacter
OR Actinomucor OR Acutodesmus OR Akanthomyces OR Anabaena OR Arthrobacter OR Arthrospira OR Aspergillus OR Aulosira OR Aurantiochytrium OR
Aureobasidium OR Auxenochlorella OR Azospirillum OR Bacillus OR Beauveria OR Bifidobacterium OR Botryococcus OR Brettanomyces OR
Brevibacterium OR Burkholderia OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR Chromobacterium OR Clostridium OR Coniothyrium
OR Cordyceps OR Corynebacterium OR Crypthecodinium OR Cupriavidus OR Cyberlindnera OR Debaryomyces OR Delftia OR Desmodesmus OR Dunaliella
OR Oenococcus OR Ensifer OR Enterobacter OR Enterococcus OR Euglena OR Galdieria OR Gluconacetobacter OR Haematococcus OR Halanaerobium OR
Hanseniaspora OR Herbaspirillum OR Isaria OR Isochrysis OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR Komagataella OR
Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR Lysinibacillus OR
Megasphaera OR Methanomicrobium OR Methanothrix OR Methylococcus OR Methylocystis OR Methylomonas OR Methylophilus OR Metschnikowia OR
Microchloropsis OR Nannochloropsis OR Nitrobacter OR Nitrosomonas OR Nitzschia OR Nostoc OR Paenibacillus OR Paracoccus OR Pediococcus OR
Penicillium OR Phaeodactylum OR Pichia OR Pochonia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR Pseudozyma OR
Purpureocillium OR Pythium OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR
Scenedesmus OR Schizochytrium OR Scytonema OR Serratia OR Shewanella OR Sinorhizobium OR Skeletonema OR Spirulina OR Sporosarcina OR
Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetraselmis OR Thalassiosira OR Tisochrysis OR Trichoderma OR Weissella OR
Wickerhamomyces OR Yarrowia OR "lactic acid bacteria”)
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2. WXFOBENF | FwX OBRAIN

(1) HEOFZIO0—F
(E4) ®Z|EOIVY 1 (2) (2-2) #11 SCP/WEMIEAELE

("single cell protein”~1 OR "Single-cell ingredient”~1 OR mycoprotein OR "fungal protein"~1 OR "bacterial protein“~1 OR "yeast protein"~1 OR "microbial
protein”~1 OR "microalgal protein“~1) AND (feed OR meal OR diet OR ration OR grain) AND (aquaculture OR mariculture OR fish OR aqua OR marine OR
teleost OR salmon OR trout OR tilapia OR catfish OR "sea bream" OR seabream OR "sea bass" OR seabass OR barramundi OR yellowtail OR amberjack OR
Seriola OR cobia OR halibut OR turbot OR eel OR milkfish OR shrimp OR prawn OR "Litopenaeus vannamei” OR "Penaeus monodon" OR crayfish OR
lobster OR crab OR shellfish OR oyster OR mussel OR clam OR scallop OR abalone OR "bluefin tuna” OR "carp” OR "“flounder” OR "grouper” OR "mackerel”
OR "pufferfish” OR "sturgeon” OR "Marsupenaeus japonicus”)

OR

("alternative protein"~1 OR "sustainable protein”~1 OR "plant-based protein”~1 OR "animal-free protein"~1 OR "cultured protein"~1 OR "cultivated
protein”~1 OR "cell-based protein"~1 OR "lab-grown protein”~1 OR "protein alternative"~1 OR "protein sustainable"~1 OR "protein plant-based"~1 OR
"protein animal-free"~1 OR "protein cultured”~1 OR "protein cultivated"~1 OR "protein cell-based"~1 OR "protein lab-grown"~1 OR "protein substitute"~1
OR "protein analogue"~1) AND (feed OR meal OR diet OR ration OR grain) AND (aquaculture OR mariculture OR fish OR aqua OR marine OR teleost OR
salmon OR trout OR tilapia OR catfish OR "sea bream" OR seabream OR "sea bass" OR seabass OR barramundi OR yellowtail OR amberjack OR Seriola OR
cobia OR halibut OR turbot OR eel OR milkfish OR shrimp OR prawn OR "Litopenaeus vannamei” OR "Penaeus monodon” OR crayfish OR lobster OR crab
OR shellfish OR oyster OR mussel OR clam OR scallop OR abalone OR "bluefin tuna” OR “carp” OR "flounder"” OR "grouper” OR "mackerel" OR "pufferfish”
OR "sturgeon” OR "Marsupenaeus japonicus”) AND (bacteria OR microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR
mycobiome OR bacteriome OR phytobiome OR archaeome OR fungi OR fungus OR yeast OR microalgae OR microphytes OR Acetobacterium OR
Acutodesmus OR Alcaligenes OR Anabaena OR Arthrospira OR Aspergillus OR Aulosira OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR
Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR Botryococcus OR Brevibacterium OR Calothrix OR Candida OR Carnobacterium OR
Chaetoceros OR Chlorella OR Chromobacterium OR Clostridium OR Cordyceps OR Corynebacterium OR Crypthecodinium OR Cupriavidus OR
Cyberlindnera OR Debaryomyces OR Desmodesmus OR Dunaliella OR Enterobacter OR Euglena OR Galdieria OR Gluconobacter OR Haematococcus OR
Hanseniaspora OR Hydrogenophaga OR lIsaria OR Isochrysis OR Issatchenkia OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR
Komagataella OR Lacticaseibacillus OR Lactobacillus OR Lactococcus OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR Lysinibacillus OR
Megasphaera OR Methanococcus OR Methanosaeta OR Methylacidiphilum OR Methylocaldum OR Methylococcus OR Methylocystis OR Methylomicrobium
OR Methylomonas OR Methylophilus OR Methylosinus OR Metschnikowia OR Microchloropsis OR Moorella OR Nannochloropsis OR Nitrobacter OR
Nitzschia OR Nostoc OR Paenibacillus OR Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR Porphyridium OR
Priestia OR Propionibacterium OR Pseudomonas OR Pseudozyma OR Purpureocillium OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR
Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR Scytonema OR Shewanella OR Skeletonema OR Spirulina OR
Streptomyces OR Tetradesmus OR Tetraselmis OR Thalassiosira OR Thauera OR Tisochrysis OR Trichoderma OR Weissella OR Wickerhamomyces OR
Xanthobacter OR Yarrowia OR Zygosaccharomyces OR "lactic acid bacteria” OR Aurantiochytrium)
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2. WXFOBENF | FwX OBRAIN

(1) ABO7ZIO—F
(R 4) RFEOIIVY 1 (2) (2-2) #12 xx-biotics

(probiotic OR prebiotic OR synbiotic OR postbiotic OR paraprobiotic OR immunobiotic OR eubiotic OR phytobiotic) AND (aquaculture OR mariculture OR
fish OR aqua OR marine OR teleost OR salmon OR trout OR tilapia OR catfish OR "sea bream” OR seabream OR "sea bass" OR seabass OR barramundi OR
yellowtail OR amberjack OR Seriola OR cobia OR halibut OR turbot OR eel OR milkfish OR shrimp OR prawn OR "Litopenaeus vannamei" OR "Penaeus
monodon” OR crayfish OR lobster OR crab OR shellfish OR oyster OR mussel OR clam OR scallop OR abalone OR "bluefin tuna” OR "carp” OR "flounder” OR
"grouper” OR "mackerel” OR "pufferfish” OR "sturgeon” OR "Marsupenaeus japonicus")

OR

((feed OR meal OR diet OR ration OR grain) AND (("additive" OR "supplement” OR "direct fed"~1) OR ((("antimicrobial growth promoter”~1 OR "antibiotic
growth promoter”~1) AND (alternative OR replacement)) OR "non antibiotic growth promoter"~1 OR "non antimicrobial growth promoter"~1))) AND
(aquaculture OR mariculture OR fish OR aqua OR marine OR teleost OR salmon OR trout OR tilapia OR catfish OR "sea bream” OR seabream OR "sea
bass" OR seabass OR barramundi OR yellowtail OR amberjack OR Seriola OR cobia OR halibut OR turbot OR eel OR milkfish OR shrimp OR prawn OR
“"Litopenaeus vannamei” OR "Penaeus monodon" OR crayfish OR lobster OR crab OR shellfish OR oyster OR mussel OR clam OR scallop OR abalone OR
"bluefin tuna” OR "carp” OR "flounder” OR "grouper” OR "mackerel” OR "pufferfish” OR "sturgeon” OR "Marsupenaeus japonicus") AND (bacteria OR
microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR archaeome OR
fungi OR fungus OR yeast OR microalgae OR microphytes OR cyanobacteria OR "lactic acid bacteria” OR Acutodesmus OR Alcaligenes OR Anabaena OR
Arthrobacter OR Arthrospira OR Aspergillus OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Azotobacter OR Bacillus OR
Bifidobacterium OR Botryococcus OR Brettanomyces OR Brevibacterium OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR
Chromobacterium OR Clostridium OR Cordyceps OR Corynebacterium OR Crypthecodinium OR Cupriavidus OR Cyberlindnera OR Debaryomyces OR
Delftia OR Desmodesmus OR Dunaliella OR Enterobacter OR Enterococcus OR Euglena OR Galdieria OR Gluconacetobacter OR Haematococcus OR
Hanseniaspora OR Isochrysis OR Kazachstania OR Kluyveromyces OR Komagataella OR Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR
Lactococcus OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR Lysinibacillus OR Megasphaera OR Methanomassiliicoccus OR Methanosarcina OR
Methylococcus OR Methylocystis OR Methylophilus OR Metschnikowia OR Microchloropsis OR Nannochloropsis OR Nitrobacter OR Nitrosomonas OR
Nitrosospira OR Nitrospira OR Nitzschia OR Nostoc OR Paenibacillus OR Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium
OR Pichia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR Pseudozyma OR Pythium OR Rhizobium OR Rhizopus OR Rhodobacter
OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR Shewanella OR Skeletonema OR
Spirulina OR Sporosarcina OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetragenococcus OR Tetraselmis OR Thalassiosira
OR Thauera OR Thiobacillus OR Tisochrysis OR Trichoderma OR Weissella OR Wickerhamomyces OR Yarrowia OR Zygosaccharomyces OR "Candidatus
Brocadia" OR "lactic acid bacteria”)
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(1) HEOFZIO0—F
(E4) ®’Z|EOIIVY 1 (2) (2-2) #13 SCO/=Eih/ IRRBREESE D)\ A LR

(("single cell oil"~1 OR "microbial oil"~1 OR "fungal oil"~1 OR "bacterial oil"~1 OR "yeast o0il"~1 OR "microalgal oil"~1 OR "oleaginous bacteria“~1 OR
"oleaginous yeast"~1 OR "oleaginous fungus’~1 OR "oleaginous fungi”~1 OR "oleaginous microalgae"~1) AND ("eicosapentaenoic acid" OR
"docosahexaenoic acid” OR "arachidonic acid" OR "omega-3 fatty acids" OR "essential fatty acid” OR "long-chain polyunsaturated fatty acids" OR
"unsaturated fatty acid" OR astaxanthin))

OR

(("bio engineering"~1 OR bioengineering OR "biological engineering”~1 OR "bio manufacturing"~1 OR biomanufacturing OR "synthetic biology"~1 OR "bio
synthesis"~1 OR biosynthesis OR "biological synthesis"~1 OR "strain improvement”~1 OR "strain development”~1 OR "strain optimization"~1 OR "strain
selection"~1 OR "bio process"~1 OR bioprocess OR "biological process"~1 OR "bio refining"~1 OR biorefining OR "bio reactor"~1 OR bioreactor OR "bio
foundry"~1 OR biofoundry OR "fed batch"~1 OR fedbatch OR "perfusion culture"~1 OR chemostat OR "cell culture”~1 OR "tissue culture"~1 OR "embryo
culture”~1 OR "bio catalysis"~1 OR biocatalysis OR "bio technology"~1 OR biotechnology OR "precision fermentation"~1 OR "microbial breeding"~1 OR
"industrial microbiology”~1 OR "applied microbiology"~1) AND ("eicosapentaenoic acid” OR "docosahexaenoic acid" OR "arachidonic acid" OR "omega-3
fatty acids” OR "essential fatty acid" OR "long-chain polyunsaturated fatty acids” OR "unsaturated fatty acid" OR astaxanthin) AND (bacteria OR
microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR archaeome OR
fungi OR fungus OR yeast OR microalgae OR microphytes OR Acetobacterium OR Acutodesmus OR Alcaligenes OR Anabaena OR Arthrobacter OR
Arthrospira OR Aspergillus OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR
Bifidobacterium OR Botryococcus OR Bradyrhizobium OR Burkholderia OR Calothrix OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR
Clonostachys OR Clostridium OR Corynebacterium OR Crypthecodinium OR Cyberlindnera OR Debaryomyces OR Desmodesmus OR Diversispora OR
Dunaliella OR Ensifer OR Enterobacter OR Enterococcus OR Eubacterium OR Euglena OR Funneliformis OR Galdieria OR Gluconobacter OR
Haematococcus OR Halanaerobium OR Herbaspirillum OR Hydrogenophaga OR Isaria OR Isochrysis OR Issatchenkia OR Kazachstania OR Klebsiella OR
Kluyveromyces OR Komagataella OR Lactiplantibacillus OR Leptolyngbya OR Leuconostoc OR Lysinibacillus OR Metarhizium OR Methanobrevibacter OR
Methanococcus OR Methylacidimicrobium OR Methylocaldum OR Methylomicrobium OR Methylomonas OR Methylophilus OR Methylosinus OR
Metschnikowia OR Microchloropsis OR Microcoleus OR Moesziomyces OR Nannochloropsis OR Nitrospira OR Nitzschia OR Nostoc OR Paraburkholderia OR
Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR Porphyridium OR Priestia OR Pseudomonas OR Pseudozyma
OR Pythium OR Rhizobium OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR
Scenedesmus OR Schizochytrium OR Scytonema OR Serratia OR Shewanella OR Sinorhizobium OR Skeletonema OR Spirulina OR Staphylococcus OR
Tetradesmus OR Tetraselmis OR Thalassiosira OR Thermoanaerobacter OR Tisochrysis OR Trichoderma OR Verticillium OR Wickerhamomyces OR Yarrowia
OR Zygosaccharomyces OR "Candidatus Kuenenia” OR "lactic acid bacteria"))
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(1) HEOFZIO0—F
(e 4) BFRIIVY 1 (2) (2-2) #14 KEEH

((biofilter OR "bio filter"~1 OR biofiltration OR "bio filtration"~1 OR "bio trickling"~1 OR biotrickling OR "biological filter"~1 OR bioreactor OR "bio
reactor"~1 OR biofloc OR "bio floc"~1 OR bioremediation OR "bio remediation"~1 OR bioaugmentation OR "bio augmentation~1 OR phytoremediation OR
"biological treatment”~1 OR anammox) AND (aquaculture OR mariculture OR fish OR aqua OR marine OR teleost OR salmon OR trout OR tilapia OR
catfish OR "sea bream" OR seabream OR "sea bass" OR seabass OR barramundi OR yellowtail OR amberjack OR Seriola OR cobia OR halibut OR turbot
OR eel OR milkfish OR shrimp OR prawn OR "Litopenaeus vannamei” OR "Penaeus monodon" OR crayfish OR lobster OR crab OR shellfish OR oyster OR
mussel OR clam OR scallop OR abalone OR "bluefin tuna” OR "carp” OR "flounder” OR "grouper” OR "mackerel” OR "pufferfish” OR "sturgeon” OR
"Marsupenaeus japonicus"”))

OR

((nitrification OR denitrification) AND (aquaculture OR mariculture OR fish OR aqua OR marine OR teleost OR salmon OR trout OR tilapia OR catfish OR
"sea bream” OR seabream OR "sea bass" OR seabass OR barramundi OR yellowtail OR amberjack OR Seriola OR cobia OR halibut OR turbot OR eel OR
milkfish OR shrimp OR prawn OR "Litopenaeus vannamei” OR "Penaeus monodon” OR crayfish OR lobster OR crab OR shellfish OR oyster OR mussel OR
clam OR scallop OR abalone OR "bluefin tuna” OR “"carp” OR "flounder” OR "grouper” OR "mackerel” OR "pufferfish” OR "sturgeon” OR "Marsupenaeus
japonicus") AND (bacteria OR microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR
phytobiome OR archaeome OR fungi OR fungus OR yeast OR microalgae OR microphytes OR Acaulospora OR Acetobacter OR Acidithiobacillus OR
Alcaligenes OR Anabaena OR Arthrobacter OR Arthrospira OR Aspergillus OR Aurantiochytrium OR Auxenochlorella OR Azospirillum OR Azotobacter OR
Bacillus OR Bifidobacterium OR Botryococcus OR Bradyrhizobium OR Brevibacterium OR Burkholderia OR Calothrix OR Candida OR Carnobacterium OR
Chaetoceros OR Chlorella OR Chromobacterium OR Claroideoglomus OR Clostridium OR Corynebacterium OR Cupriavidus OR Cutibacterium OR
Cyberlindnera OR Debaryomyces OR Delftia OR Desmodesmus OR Diversispora OR Ensifer OR Enterobacter OR Enterococcus OR Eubacterium OR Euglena
OR Funneliformis OR Galdieria OR Gallionella OR Gigaspora OR Haematococcus OR Hanseniaspora OR Herbaspirillum OR Hydrogenophaga OR Isochrysis
OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus
OR Lecanicillium OR Leptolyngbya OR Leptothrix OR Levilactobacillus OR Lysinibacillus OR Megasphaera OR Mesorhizobium OR Metarhizium OR
Methanobacterium OR Methanobrevibacter OR Methanocaldococcus OR Methanococcus OR Methanosaeta OR Methanosarcina OR Methanothrix OR
Methylacidimicrobium OR Methylacidiphilum OR Methylocaldum OR Methylococcus OR Methylocystis OR Methylomicrobium OR Methylomonas OR
Methylophilus OR Methylosinus OR Microchloropsis OR Moorella OR Nitrobacter OR Nitrosocosmicus OR Nitrosomonas OR Nitrososphaera OR Nitrosospira
OR Nitrosotalea OR Nitrospira OR Nitzschia OR Nostoc OR Paenibacillus OR Paraburkholderia OR Paracoccus OR Pediococcus OR Penicillium OR
Phaeodactylum OR Phormidium OR Pichia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR Rhizobium OR Rhizophagus OR
Rhodobacter OR Rhodopseudomonas OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Selenomonas OR Serratia OR Shewanella OR Sinorhizobium
OR Skeletonema OR Spirulina OR Sporomusa OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetraselmis OR Thalassiosira OR
Thauera OR Thiobacillus OR Tisochrysis OR Trichoderma OR Wickerhamomyces OR Xanthobacter OR Yarrowia OR "Candidatus Brocadia” OR "Candidatus
Jettenia" OR "Candidatus Kuenenia" OR "lactic acid bacteria"))
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(1) HEOFZIO0—F
(e 4) RFROIIY 1 (2) (2-2) #15 EWF5IR

(biocontrol OR "biological control” OR "antagonistic bacteria"~1 OR "bacterial antagonist”~1 OR "quorum quenching”~1 OR bacteriocin) AND (aquaculture
OR mariculture OR fish OR aqua OR marine OR teleost OR salmon OR trout OR tilapia OR catfish OR "sea bream” OR seabream OR "sea bass" OR seabass
OR barramundi OR yellowtail OR amberjack OR Seriola OR cobia OR halibut OR turbot OR eel OR milkfish OR shrimp OR prawn OR "Litopenaeus
vannamei” OR "Penaeus monodon” OR crayfish OR lobster OR crab OR shellfish OR oyster OR mussel OR clam OR scallop OR abalone OR "bluefin tuna” OR
"carp” OR "flounder" OR "grouper” OR "mackerel” OR "pufferfish” OR "sturgeon" OR "Marsupenaeus japonicus") AND (Acutodesmus OR Akanthomyces OR
Alcaligenes OR Anabaena OR Arthrobacter OR Arthrospira OR Aspergillus OR Aurantiochytrium OR Aureobasidium OR Azospirillum OR Azotobacter OR
Bacillus OR Beauveria OR Bifidobacterium OR Brevibacterium OR Burkholderia OR Calothrix OR Candida OR Carnobacterium OR Chaetoceros OR
Chlorella OR Chromobacterium OR Clonostachys OR Clostridium OR Coniothyrium OR Cordyceps OR Cupriavidus OR Cyberlindnera OR Debaryomyces OR
Delftia OR Desmodesmus OR Dunaliella OR Enterobacter OR Enterococcus OR Euglena OR Galdieria OR Gluconacetobacter OR Haematococcus OR
Hydrogenophaga OR Isaria OR Isochrysis OR Issatchenkia OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataella OR Lacticaseibacillus OR
Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Lecanicillium OR Leptothrix OR Leuconostoc OR Levilactobacillus OR Lysinibacillus OR
Mesorhizobium OR Metarhizium OR Methanopyrus OR Methanosarcina OR Methanothrix OR Methylococcus OR Methylocystis OR Methylomonas OR
Methylophilus OR Metschnikowia OR Microchloropsis OR Moesziomyces OR Nannochloropsis OR Nitrobacter OR Nitrosocosmicus OR Nitrosomonas OR
Nitrosospira OR Nitrospira OR Nitzschia OR Nostoc OR Paenibacillus OR Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium
OR Pichia OR Pochonia OR Porphyridium OR Priestia OR Pseudomonas OR Pseudozyma OR Purpureocillium OR Rhizobium OR Rhizopus OR Rhodobacter
OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR Scytonema OR Serratia OR
Shewanella OR Skeletonema OR Spirulina OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetraselmis OR Thalassiosira OR
Thiobacillus OR Tisochrysis OR Trichoderma OR Weissella OR Wickerhamomyces OR Yarrowia OR "Candidatus Kuenenia" OR "lactic acid bacteria")
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(1) HEOFZIO0—F
(e 4) ®Z\EOIY 2 (1) #16 HEEM

((fermented OR fermentation OR fermenting OR fermentative) AND (“food" OR "ready to eat" OR "beverage” OR "drink"” OR "alcoholic beverage" OR "dairy
product” OR "milk product”) OR (miso OR "soy sauce" OR sake OR shochu OR amazake OR vinegar OR nukazuke OR pickles OR kimchi OR sauerkraut OR
natto OR tempeh OR sourdough OR yogurt OR cheese OR kefir OR buttermilk OR katsuobushi OR narezushi OR "fish sauce" OR "nam pla” OR "nuoc mam"
OR shiokara OR wine OR beer OR cider OR kombucha)) AND (Acetobacter OR Actinomucor OR Acutodesmus OR Arthrobacter OR Arthrospira OR
Aspergillus OR Aulosira OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Bacillus OR Bifidobacterium OR Bradyrhizobium
OR Brettanomyces OR Brevibacterium OR Burkholderia OR Candida OR Carnobacterium OR Chlorella OR Chromobacterium OR Clonostachys OR
Clostridium OR Cordyceps OR Corynebacterium OR Crypthecodinium OR Cupriavidus OR Cyberlindnera OR Debaryomyces OR Dunaliella OR Ensifer OR
Enterobacter OR Enterococcus OR Eubacterium OR Euglena OR Galdieria OR Gluconacetobacter OR Gluconobacter OR Haematococcus OR
Halanaerobium OR Hanseniaspora OR Isaria OR Isochrysis OR Issatchenkia OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR
Komagataella OR Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR
Lysinibacillus OR Megasphaera OR Methanosphaera OR Methylococcus OR Methylocystis OR Methylomonas OR Methylophilus OR Metschnikowia OR
Microchloropsis OR Moesziomyces OR Moorella OR Nannochloropsis OR Nitzschia OR Nostoc OR Paenibacillus OR Paraburkholderia OR Paracoccus OR
Pediococcus OR Penicillium OR Phaeodactylum OR Pichia OR Pochonia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR Pythium
OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR
Serratia OR Shewanella OR Sinorhizobium OR Skeletonema OR Spirulina OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR
Tetragenococcus OR Tetraselmis OR Thalassiosira OR Thermoanaerobacter OR Tisochrysis OR Trichoderma OR Verticillium OR Weissella OR
Wickerhamomyces OR Xanthobacter OR Yarrowia OR Zygosaccharomyces OR "Candidatus Jettenia" OR "lactic acid bacteria” OR "starter culture"~-1 OR
"adjunct culture”~1 OR "protective culture"~1 OR "ripening culture”~1 OR "co culture”~1)

AND

(safety OR "shelf life" OR "freshness" OR "preservation” OR "clean label" OR quality OR stability OR consistency OR "batch-to-batch” OR "standardized" OR
"spoilage control” OR "mold control” OR "yeast control” OR contamination OR poisoning OR “flavor" OR "aroma” OR "smell” OR "taste” OR "aftertaste"” OR
"mouthfeel” OR "texture” OR "thickness” OR "creaminess” OR "smoothness” OR "crispiness” OR "springiness” OR "chewiness" OR "crumb structure” OR
“richness” OR "balance” OR "sweetness" OR "sourness” OR "bitterness” OR "saltiness” OR "umami” OR "savory"” OR "off odor" OR health OR digestion OR
immunity OR antioxidant OR anti-inflammatory OR "blood sugar” OR "blood pressure” OR cholesterol)

AND

("bio engineering"~1 OR bioengineering OR "biological engineering"~1 OR "bio manufacturing”~1 OR biomanufacturing OR "synthetic biology"~1 OR "bio
synthesis"~1 OR biosynthesis OR "biological synthesis"~1 OR "strain improvement”~1 OR "strain development"~1 OR "strain optimization"~1 OR "strain
selection”~1 OR "bio process’~1 OR bioprocess OR "biological process"~1 OR "bio refining”"~1 OR biorefining OR "bio reactor”~1 OR bioreactor OR "bio
foundry”“~1 OR biofoundry OR "fed batch"~1 OR fedbatch OR "perfusion culture”~1 OR chemostat OR "cell culture"~1 OR "tissue culture”~1 OR "embryo
culture”~1 OR "bio catalysis"~1 OR biocatalysis OR "bio technology"~1 OR biotechnology OR "precision fermentation"~1 OR "microbial breeding"~1 OR
“industrial microbiology"~1 OR "applied microbiology"~1)
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(1) HEOFZIO0—F
(e 4) ®RJ|EOIY 2 (2) #17 RERE

"precision fermentation”

OR

(("genetic engineering”~1 OR "genome engineering"~1 OR "engineering genome"~1 OR "genetically engineered’~1 OR "engineered genetically"~1 OR
"genetic modification"~1 OR "genetically modified"~1 OR "modified genetically’~1 OR "protein engineering”~1 OR "engineering protein"~1 OR "enzyme
engineering”~1 OR "engineering enzyme"~1 OR "metabolic engineering”~1 OR "peptide engineering”~1 OR "pathway engineering"~1 OR "engineering
pathway"~1 OR "strain engineering”~1 OR "engineering strain”~1 OR "host engineering”~1 OR "engineering host"~1 OR "chassis engineering"~1 OR ("bio
engineering”~1 OR bioengineering) OR "biological engineering"~1 OR "tissue engineering"~1 OR "cell engineering"~1 OR "cellular engineering"~1 OR
"synthetic biology"~1 OR "DNA synthesis"~1 OR "RNA synthesis"~1 OR "gene synthesis"~1 OR "oligonucleotide synthesis"~1 OR "protein synthesis"~1 OR
"peptide synthesis"~1 OR ("bio synthesis"~1 OR biosynthesis) OR "biological synthesis"~1 OR "gene editing"~1 OR "genome editing"~1 OR "editing
genome”~1 OR "genetic editing"~1 OR "genetically edited"~1 OR "edited genetically”~1 OR CRISPR OR recombinant OR "heterologous expression“~1 OR
overexpression OR "strain improvement”~1 OR "strain development”~1 OR "strain optimization"~1 OR "strain selection"~1) AND (food OR groceries OR
“ready to eat” OR beverage OR drink OR "dairy product” OR "milk product”) AND (bacteria OR microbiology OR prokaryote OR archaea OR microbiota OR
mycobiome OR bacteriome OR phytobiome OR archaeome OR fungi OR fungus OR yeast OR microalgae OR microphyte OR Acetobacter OR
Acetobacterium OR Acidithiobacillus OR Alcaligenes OR Anabaena OR Arthrobacter OR Aspergillus OR Aulosira OR Aurantiochytrium OR Aureobasidium
OR Auxenochlorella OR Azospirillum OR Bacillus OR Bifidobacterium OR Bradyrhizobium OR Brettanomyces OR Brevibacterium OR Burkholderia OR
Calothrix OR Candida OR Chlorella OR Chromobacterium OR Clonostachys OR Clostridium OR Coniothyrium OR Cordyceps OR Corynebacterium OR
Crypthecodinium OR Cupriavidus OR Cutibacterium OR Cyberlindnera OR Debaryomyces OR Desmodesmus OR Dunaliella OR enococcus OR Ensifer OR
Enterobacter OR Enterococcus OR Eubacterium OR Euglena OR Galdieria OR Gallionella OR Gluconacetobacter OR Gluconobacter OR Haematococcus
OR Hanseniaspora OR Hydrogenophaga OR Isaria OR Isochrysis OR Issatchenkia OR Klebsiella OR Kluyveromyces OR Komagataella OR Lacticaseibacillus
OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Lecanicillium OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR Lysinibacillus OR
Megasphaera OR Metarhizium OR Methanococcus OR Methanomassiliicoccus OR Methanosaeta OR Methanosarcina OR Methanosphaera OR
Methylacidiphilum OR Methylocaldum OR Methylococcus OR Methylocystis OR Methylomicrobium OR Methylomonas OR Methylophilus OR Methylosinus
OR Metschnikowia OR Microchloropsis OR Moorella OR Nannochloropsis OR Nitrobacter OR Nostoc OR Paenibacillus OR Paraburkholderia OR Paracoccus
OR Pediococcus OR Phaeodactylum OR Phormidium OR Pichia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR Pseudozyma OR
Purpureocillium OR Pythium OR Rhizobium OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces
OR Scenedesmus OR Schizochytrium OR Serratia OR Shewanella OR Sinorhizobium OR Spirulina OR Sporomusa OR Staphylococcus OR Streptococcus OR
Streptomyces OR Tetraselmis OR Thalassiosira OR Thauera OR Thermoanaerobacter OR Tisochrysis OR Trichoderma OR Wickerhamomyces OR
Xanthobacter OR Yarrowia OR Zygosaccharomyces OR "Candidatus Brocadia” OR "lactic acid bacteria” OR Aurantiochytrium OR Mortierella))
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(1) HEOFZIO0—F
(e 4) ROIIY 2 (2) #18 SCP/HREEMm

("single cell protein”~1 OR "Single-cell ingredient”~1 OR mycoprotein OR "fungal protein"~1 OR "bacterial protein”~1 OR "yeast protein"~1 OR "microbial protein"~1 OR
"microalgal protein“~1) AND (food OR groceries OR "ready to eat” OR beverage OR drink OR "dairy product” OR "milk product” OR meat OR beef OR seafood OR pork OR
chicken OR human)

OR

("alternative food"~1 OR "alternative groceries’~1 OR "alternative beverage"~1 OR "alternative drink"~1 OR "alternative dairy"~1 OR "alternative milk"~1 OR "alternative
meat"~1 OR "alternative beef"~1 OR "alternative seafood"~1 OR "alternative pork"~1 OR “alternative chicken"~1 OR "sustainable food"~1 OR "sustainable groceries"~1 OR
"sustainable beverage"~1 OR "sustainable drink"~1 OR "sustainable dairy"~1 OR "sustainable milk"~1 OR "sustainable meat"~1 OR "sustainable beef"~1 OR "sustainable
seafood”~1 OR "sustainable pork"~1 OR "sustainable chicken"~1 OR "plant-based food"~1 OR "plant-based groceries"~1 OR "plant-based beverage"~1 OR "plant-based
drink"~1 OR "plant-based dairy"~1 OR "plant-based milk"~1 OR "plant-based meat"~1 OR "plant-based beef"~1 OR "plant-based seafood"~1 OR "plant-based pork“~1 OR
"plant-based chicken"~1 OR "animal free food"~1 OR "animal free groceries”~1 OR "animal free beverage"~1 OR "animal free drink"~1 OR "animal free dairy"~1 OR "animal
free milk"~1 OR "animal free meat"~1 OR "animal free beef"~1 OR "animal free seafood"~1 OR "animal free pork"~1 OR "animal free chicken"~1 OR "cultured food"~1 OR
"cultured groceries"~1 OR "cultured beverage"~1 OR "cultured drink"~1 OR "cultured dairy"~1 OR "cultured milk"~1 OR "cultured meat"~1 OR "cultured beef"~1 OR "cultured
seafood”~1 OR "cultured pork"~1 OR "cultured chicken"~1 OR "cultivated food"~1 OR "cultivated groceries"~1 OR "cultivated beverage"~1 OR “cultivated drink"~1 OR
"cultivated dairy"~1 OR "cultivated milk"~1 OR "cultivated meat"~1 OR "cultivated beef"~1 OR "cultivated seafood"~1 OR "cultivated pork"~1 OR "cultivated chicken"~1 OR
"cell based food"~1 OR "cell based groceries"~1 OR “cell based beverage"~1 OR "cell based drink"~1 OR "cell based dairy"~1 OR "cell based milk"~1 OR "cell based meat"~1
OR "cell based beef"~1 OR "cell based seafood"~1 OR "cell based pork"~1 OR "cell based chicken"~1 OR "lab grown food"~1 OR "lab grown groceries"~1 OR "lab grown
beverage"~1 OR "lab grown drink"~1 OR "lab grown dairy"~1 OR "lab grown milk"~1 OR "lab grown meat"~1 OR "lab grown beef"~1 OR "lab grown seafood"~1 OR "lab grown
pork"~1 OR "lab grown chicken"~1 OR "food substitute”~1 OR "food alternative”~1 OR "food analogue”~1 OR "groceries substitute”~1 OR "groceries alternative”~1 OR
"groceries analogue”~1 OR "beverage substitute"~1 OR "beverage alternative"~1 OR "beverage analogue"~1 OR "drink substitute"~1 OR "drink alternative"~1 OR "drink
analogue”~1 OR "dairy substitute”~1 OR "dairy alternative"~1 OR "dairy analogue”~1 OR "milk substitute"~1 OR "milk alternative"~1 OR "milk analogue”~1 OR "meat
substitute”~1 OR "meat alternative"~1 OR "meat analogue”~1 OR "beef substitute”~1 OR "beef alternative”~1 OR "beef analogue”~1 OR “"seafood substitute”~1 OR "seafood
alternative"~1 OR "seafood analogue”~1 OR "pork substitute”~1 OR "pork alternative"~1 OR "pork analogue"~1 OR "chicken substitute”~1 OR "chicken alternative"~1 OR
"chicken analogue”~1) AND (bacteria OR microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome
OR archaeome OR fungi OR fungus OR yeast OR microalgae OR microphytes OR Acetobacterium OR Actinomucor OR Acutodesmus OR Alcaligenes OR Anabaena OR
Arthrobacter OR Arthrospira OR Aspergillus OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Bacillus OR Botryococcus OR Bradyrhizobium OR
Brevibacterium OR Candida OR Chaetoceros OR Chlorella OR Claroideoglomus OR Clostridium OR Cordyceps OR Corynebacterium OR Crypthecodinium OR Cupriavidus OR
Cyberlindnera OR Debaryomyces OR Desmodesmus OR Dunaliella OR Enterobacter OR Enterococcus OR Euglena OR Galdieria OR Gluconobacter OR Haematococcus OR
Hydrogenophaga OR Isaria OR Isochrysis OR Issatchenkia OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataella OR Lacticaseibacillus OR Lactiplantibacillus OR
Lactobacillus OR Lactococcus OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR Lysinibacillus OR Methanococcus OR Methylacidiphilum OR Methylococcus OR
Methylocystis OR Methylomonas OR Methylophilus OR Metschnikowia OR Microchloropsis OR Nannochloropsis OR Nitrobacter OR Nitzschia OR Nostoc OR Paenibacillus OR
Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR Porphyridium OR Propionibacterium OR Rhizopus OR Rhodobacter OR
Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR Scytonema OR Shewanella OR Skeletonema OR Spirulina
OR Sporosarcina OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetragenococcus OR Tetraselmis OR Thalassiosira OR Thermoanaerobacter OR
Tisochrysis OR Trichoderma OR Weissella OR Wickerhamomyces OR Xanthobacter OR Yarrowia OR Zygosaccharomyces OR "lactic acid bacteria” OR Aurantiochytrium OR
Mortierella)
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(1) ABO7ZIO—F
(iR 4) REOVIV 2 (2) #19 xx-biotics

(probiotic OR prebiotic OR synbiotic OR postbiotic OR paraprobiotic OR psychobiotic OR immunobiotic OR eubiotic) AND NOT (livestock OR "farm
animal"~1 OR ruminant OR monogastric OR cattle OR cow OR bovine OR heifer OR calf OR sheep OR ovine OR goat OR caprine OR swine OR pig OR
poultry OR broiler OR turkey OR duck OR quail OR aquaculture OR mariculture OR fish OR aqua OR marine OR teleost OR salmon OR trout OR tilapia
OR catfish OR "sea bream” OR seabream OR "sea bass" OR seabass OR barramundi OR yellowtail OR amberjack OR Seriola OR cobia OR halibut OR
turbot OR eel OR milkfish OR shrimp OR prawn OR "Litopenaeus vannamei” OR "Penaeus monodon” OR crayfish OR lobster OR crab OR shellfish OR oyster
OR mussel OR clam OR scallop OR abalone OR "bluefin tuna” OR “carp” OR "flounder” OR "grouper” OR "mackerel” OR "pufferfish” OR "sturgeon” OR

"Marsupenaeus japonicus")
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(1) HEOFZIO0—F
(e 4) BRIIY 2 (2) #20 SHREMFPOAHIE

(food OR groceries OR "ready to eat” OR beverage OR drink OR "dairy product” OR "milk product” OR meat OR beef OR seafood OR pork OR chicken)
AND ("synthetic biology"~1 OR "DNA synthesis"~1 OR "RNA synthesis"~1 OR "gene synthesis"~1 OR "oligonucleotide synthesis"~1 OR "protein synthesis"~1
OR "peptide synthesis"~1 OR biosynthesis OR "biological synthesis"~1 OR "metabolic engineering”~1 OR "peptide engineering"~1 OR "pathway
engineering”~1) AND (bacteria OR microbiology OR prokaryote OR archaea OR microbiota OR mycobiome OR bacteriome OR phytobiome OR archaeome
OR fungi OR fungus OR yeast OR microalgae OR microphyte OR Acetobacter OR Acetobacterium OR Acidithiobacillus OR Actinomucor OR Acutodesmus
OR Alcaligenes OR Anabaena OR Arthrobacter OR Arthrospira OR Aspergillus OR Aulosira OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR
Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR Bifidobacterium OR Botryococcus OR Brettanomyces OR Brevibacterium OR Burkholderia OR
Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR Clonostachys OR Clostridium OR Cordyceps OR Corynebacterium OR Crypthecodinium OR
Cupriavidus OR Cyberlindnera OR Debaryomyces OR Desmodesmus OR Dunaliella OR Oenococcus OR Ensifer OR Enterobacter OR Enterococcus OR
Eubacterium OR Euglena OR Funneliformis OR Galdieria OR Gluconacetobacter OR Gluconobacter OR Haematococcus OR Halanaerobium OR
Hanseniaspora OR lIsaria OR Isochrysis OR Issatchenkia OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR Komagataella OR
Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR Lysinibacillus OR
Megasphaera OR Mesorhizobium OR Metarhizium OR Methanocaldococcus OR Methanococcus OR Methanosarcina OR Methanothrix OR Methylocaldum OR
Methylococcus OR Methylocystis OR Methylomicrobium OR Methylomonas OR Methylophilus OR Methylosinus OR Metschnikowia OR Microchloropsis OR
Moesziomyces OR Moorella OR Nannochloropsis OR Nitzschia OR Nostoc OR Paenibacillus OR Paraburkholderia OR Paracoccus OR Pediococcus OR
Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR Pochonia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR
Pseudozyma OR Purpureocillium OR Pythium OR Rhizobium OR Rhizophagus OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodosporidium OR
Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR Serratia OR Shewanella OR Sinorhizobium OR Skeletonema OR Spirulina OR
Sporomusa OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetragenococcus OR Tetraselmis OR Thalassiosira OR Thauera OR
Thermoanaerobacter OR Thiobacillus OR Tisochrysis OR Trichoderma OR Weissella OR Wickerhamomyces OR Xanthobacter OR Yarrowia OR
Zygosaccharomyces OR "lactic acid bacteria” OR Aurantiochytrium OR Mortierella OR "starter culture”~1 OR "adjunct culture”~1 OR "protective
culture”~1 OR "ripening culture"~1 OR "co culture"~1)
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(1) HEOFZIO0—F
(2 4) BJ|OIVY 2 (2) #21 RFIBEFEBPOKRELEE

(food OR groceries OR "ready to eat” OR beverage OR drink OR "dairy product” OR "milk product” OR meat OR beef OR seafood OR pork OR chicken)
AND ("biomass fermentation”~1 OR "biomass valorization"~1 OR "biomass upcycling”~1 OR "circular bioeconomy"~1 OR byproducts OR "non-edible part"~1
OR "non-edible fraction"~1 OR "inedible part"~1 OR "inedible fraction"~1 OR "non food part"~1 OR "non food fraction"~1 OR "underutilized biomass"~1 OR
"underutilised biomass"~1 OR "underused biomass"~1 OR "unused biomass"~1 OR "untapped biomass"~1 OR "residual biomass"~1 OR "waste biomass"~1 OR
lignocellulose OR "lignocellulosic biomass”~1 OR "lignocellulosic material”~1 OR "lignocellulosic feedstock"~1 OR “cellulosic biomass"~1 OR “cellulosic
feedstock"~1 OR "cellulosic material"~1 OR "woody biomass"~1 OR "plant biomass"~1 OR "lignocellulosic hydrolysate"~1 OR "cellulosic hydrolysate"~1 OR
"hemicellulose hydrolysate"~1 OR biomanufacturing OR "precision fermentation”~1 OR "microbial breeding"~1 OR "industrial microbiology"~1 OR "applied
microbiology”~1 OR "scale up"~1 OR "large scale"~1 OR "high throughput"~1 OR "Contract Manufacturing Organization"~1 OR "Contract Development and
Manufacturing Organization”~1 OR "Fermentation-as-a-Service"~1) AND (bacteria OR microbiology OR prokaryote OR archaea OR microbiota OR
mycobiome OR bacteriome OR phytobiome OR archaeome OR fungi OR fungus OR yeast OR microalgae OR microphyte OR Acaulospora OR Acetobacter
OR Acetobacterium OR Actinomucor OR Acutodesmus OR Alcaligenes OR Anabaena OR Arthrobacter OR Arthrospira OR Aspergillus OR Aurantiochytrium
OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR Bifidobacterium OR Botryococcus OR
Bradyrhizobium OR Brettanomyces OR Brevibacterium OR Burkholderia OR Calothrix OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR
Chromobacterium OR Claroideoglomus OR Clonostachys OR Clostridium OR Cordyceps OR Corynebacterium OR Crypthecodinium OR Cupriavidus OR
Cyberlindnera OR Debaryomyces OR Delftia OR Desmodesmus OR Dunaliella OR Ensifer OR Enterobacter OR Enterococcus OR Eubacterium OR Euglena
OR Funneliformis OR Galdieria OR Gluconacetobacter OR Gluconobacter OR Haematococcus OR Halanaerobium OR Hanseniaspora OR Herbaspirillum OR
Isaria OR Isochrysis OR Issatchenkia OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR Komagataella OR Lacticaseibacillus OR
Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR Lysinibacillus OR Megasphaera OR
Mesorhizobium OR Methanococcus OR Methanoculleus OR Methanomicrobium OR Methanothermobacter OR Methylacidiphilum OR Methylocaldum OR
Methylococcus OR Methylocystis OR Methylomicrobium OR Methylomonas OR Methylophilus OR Methylosinus OR Metschnikowia OR Microchloropsis OR
Microcoleus OR Moesziomyces OR Moorella OR Nannochloropsis OR Nitrobacter OR Nitrosomonas OR Nitrosospira OR Nitzschia OR Nostoc OR
Paenibacillus OR Paraburkholderia OR Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR Porphyridium OR
Priestia OR Propionibacterium OR Pseudomonas OR Pseudozyma OR Pythium OR Rhizobium OR Rhizophagus OR Rhizopus OR Rhodobacter OR
Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR Scytonema OR Selenomonas OR
Serratia OR Shewanella OR Sinorhizobium OR Skeletonema OR Spirulina OR Sporomusa OR Staphylococcus OR Streptococcus OR Streptomyces OR
Tetradesmus OR Tetragenococcus OR Tetraselmis OR Thalassiosira OR Thauera OR Thermoanaerobacter OR Thiobacillus OR Tisochrysis OR Trichoderma
OR Weissella OR Wickerhamomyces OR Xanthobacter OR Yarrowia OR Zygosaccharomyces OR "lactic acid bacteria” OR "starter culture"~1 OR "adjunct
culture”~1 OR "protective culture”~1 OR "ripening culture”~1 OR "co culture"~1)
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¥ 1) IEE3 MUEMZEEREEVU TERIDZLICETDIMAFFE] (CDVWTE BB 1~ 2 TESNIET—Ftzy haBEFHE L. BEFEAND (#22~#250BHERE) THRER
(genomics OR proteomics OR transcriptomics OR metabolomics OR "DNA sequencing”~1 OR "sequencing DNA"~1 OR "RNA sequencing”~1 OR "sequencing
RNA"~1 OR "single cell sequencing”~1 OR "amplicon sequencing”~1 OR "protein sequencing”~1 OR "peptide sequencing”~1 OR "DNA amplification"~1 OR
"RNA amplification”~1 OR PCR OR “"gene probes"~1 OR "DNA probes’~1 OR "DNA markers"~1 OR "molecular marker"~1 OR "gene chip”~1 OR bioinformatics

OR "computational biology"~1 OR "resource mining"~1 OR "gene profiling"~1 OR "RNA profiling”"~1 OR "protein profiling”"~1 OR "proteome profiling"~1 OR
"peptide profiling"~1 OR "metabolic profiling"~1)
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("genetic engineering”~1 OR "engineering genetic"~1 OR "genome engineering”~1 OR "engineering genome"~1 OR "genetically engineered"~1 OR
"engineered genetically”~1 OR "genetic modification"~1 OR "modification genetic"~1 OR "genetically modified"~1 OR "modified genetically"~1 OR
"protein engineering”~1 OR "engineering protein”~1 OR “"enzyme engineering”~1 OR "engineering enzyme"~1 OR "metabolic engineering"~1 OR
"engineering metabolic"~1 OR "peptide engineering”~1 OR "engineering peptide”~1 OR "pathway engineering”~1 OR "engineering pathway"~1 OR "strain
engineering”~1 OR "engineering strain"~1 OR "host engineering”~1 OR "engineering host"~1 OR "chassis engineering”~1 OR "engineering chassis"~1 OR
bioengineering OR "bio engineering”~1 OR "biological engineering"~1 OR “engineering biological"~1 OR "tissue engineering”~1 OR "engineering tissue"~1
OR "cell engineering”~1 OR "engineering cell"~1 OR "cellular engineering"~1 OR "engineering cellular'~1 OR "synthetic biology"~1 OR "biology
synthetic"~1 OR "DNA synthesis"~1 OR "synthesis DNA"~1 OR "RNA synthesis"~1 OR "synthesis RNA"~1 OR "gene synthesis"~1 OR "synthesis gene"~1 OR
"oligonucleotide synthesis"~1 OR "synthesis oligonucleotide"~1 OR “protein synthesis"~1 OR "synthesis protein”~1 OR "peptide synthesis"~1 OR "synthesis
peptide”~1 OR biosynthesis OR "bio synthesis"~1 OR "biological synthesis"~1 OR "synthesis biological"~1 OR "gene editing"~1 OR "editing gene"~1 OR
"genome editing"~1 OR "editing genome"~1 OR "genetic editing”"~1 OR "editing genetic"~1 OR "genetically edited"~1 OR "edited genetically”~1 OR CRISPR
OR recombinant OR "heterologous expression”~1 OR "expression heterologous”~1 OR overexpression OR “strain improvement”~1 OR "improvement
strain"~1 OR "strain development”~1 OR "development strain“~1 OR "strain optimization"~1 OR "optimization strain"~1 OR "strain selection"~1 OR
"selection strain"~1)
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(1) HEOFZIO0—F
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¥ 1) HE3 MEMEEEE U TERI DI LCEIDMFAMFE] (CDVWTIE BB 1~2TESNT -5ty hMEBERE L. BEFAND (#22~#250B&ME) TR

(bioprocess OR "bio process"~1 OR "biological process”~1 OR "process biological’~1 OR biorefining OR "bio refining”"~1 OR bioreactor OR "bio reactor”~1
OR biofoundry OR "bio foundry"~1 OR "fed batch"~1 OR "batch fed"~1 OR "perfusion culture”~1 OR "culture perfusion”~1 OR chemostat OR “cell
culture”~1 OR "culture cell"~1 OR "tissue culture"~1 OR "culture tissue"~1 OR "embryo culture”~1 OR "culture embryo"~1 OR biocatalysis OR "bio
catalysis"~1 OR biotechnology OR "bio technology’~1 OR biomanufacturing OR "bio manufacturing”~1 OR "precision fermentation”~1 OR "fermentation
precision”~1 OR "microbial breeding"~1 OR "breeding microbial"~1 OR "industrial microbiology“~1 OR "microbiology industrial"~1 OR "applied
microbiology”~1 OR "microbiology applied"~1 OR "scale up”~1 OR "up scale”~1 OR "large scale"~1 OR "scale large"~1 OR "high throughput"~1 OR
"throughput high"~1 OR "Contract Manufacturing Organization"~1 OR "Manufacturing Organization Contract"~1 OR "Contract Development and
Manufacturing Organization”~1 OR "Development and Manufacturing Organization Contract”~1 OR "Fermentation-as-a-Service"” OR "digital twin"~1 OR
"twin digital"~1 OR "process analytical technology”~1 OR "analytical technology process’~1 OR “"quality by design"~1 OR "design quality"~1 OR "soft
sensor’~1 OR "sensor soft"~1 OR "virtual sensor’~1 OR "sensor virtual"~1 OR chemometrics OR "model predictive control"~1 OR "predictive control
model"~1 OR "state estimation”~1 OR "estimation state”~1 OR "digital thread"~1 OR "thread digital"~1 OR "big data"~1 OR "data big"~1 OR "machine
learning”~1 OR "learning machine"~1 OR "deep learning"~1 OR "learning deep”~1 OR "neural network”~1 OR "network neural"~1 OR "random forest"~1 OR
"forest random"~1 OR "gradient boosting"~1 OR "boosting gradient”~1 OR "support vector’~1 OR "vector support”~1 OR "Gaussian process’~1 OR "process
Gaussian”~1 OR "Bayesian optimization”~1 OR "optimization Bayesian"~1 OR "reinforcement learning”~1 OR "learning reinforcement”~1 OR "active
learning”~1 OR "learning active"~1 OR "transfer learning”~1 OR "learning transfer"~1 OR "semi-supervised’~1 OR "self-supervised"~1 OR "anomaly
detection"~1 OR "detection anomaly"~1 OR "computer vision"~1 OR "vision computer”~1 OR "image analysis"~1 OR "analysis image"~1 OR "object
detection"~1 OR "detection object"~1 OR IoT OR "edge computing”~1 OR "computing edge"~1 OR "fog computing”~1 OR "computing fog"~1 OR "cloud
computing”~1 OR "computing cloud”~1 OR "wireless sensor’~1 OR "sensor wireless"~1 OR "sensor network"~1 OR "network sensor’~1 OR SCADA OR
biofoundry OR "bio foundry"~1 OR automation OR autonomous OR robot OR autosampler OR "auto sampler’~1 OR "microplate handler"~1 OR "handler
microplate”~1 OR "liquid handling”~1 OR "handling liquid"~1 OR "colony picker"~1 OR "picker colony"~1)
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(bioremediation OR "bio remediation”~1 OR biofiltration OR "bio filtration"~1 OR phytoremediation OR "phyto remediation"~1 OR "biological
treatment”~1 OR "treatment biological"~1 OR bioaugmentation OR "bio augmentation”~1 OR "life cycle assessment”~1 OR "cycle assessment life"~1 OR
environment OR sustainability OR “climate change"~1 OR "change climate”~1 OR "global warming”~1 OR "warming global"~1 OR decarbonization OR
decarbonisation OR "net zero"~1 OR "zero net"~1 OR "carbon neutrality"~1 OR "neutrality carbon"~1 OR “carbon capture”~1 OR "capture carbon"~1 OR
“"carbon utilization"~1 OR "utilization carbon"~1 OR “carbon storage"~1 OR "storage carbon”~1 OR "carbon footprint"~1 OR "footprint carbon"~1 OR
"greenhouse gas'~1 OR "gas greenhouse”~1 OR CO2 OR "carbon dioxide"~1 OR "dioxide carbon”~1 OR methane OR CH4 OR "nitrous oxide"~1 OR "oxide
nitrous”~1 OR N20 OR syngas OR "circular economy”~1 OR "economy circular’~1 OR "water footprint"~1 OR "footprint water"~1 OR wastewater OR

"waste water"~1 OR effluent)
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(1) A7 O0—F
(#R 1) Lens.orglcDWT

- Journal ArticleZ#1.4B4INERT BT —FIN—X
SELE) Scopus (Elsevier) : 9,060/ DX HA[1]
SZEE) Web of Science Core Collection (Clarivate) : 97004 HA[2]

Lens.orgiftE

Lens.org(3tHRIVRIEEFIDHEEITETH D Cambia (https://cambia.org/) NMEEITBZA-T>TSw b
JA—/Ix (https://www.lens.org/)

ERXBEROEERT—FYV—-X FERUNEKEMRE (UNEFELTop10)  (EXiE(IIournal Article)

Elsevier BY I 20,028,892
Springer Science and Business Media LLC s 10,181,963
Wiley s 8,894,553
Informa UK Limited s 4 974,540

Oxford University Press (OUP) mmmmm 3 453,908

SAGE Publications mmmm 2,980,688
Ovid Technologies (Wolters Kluwer Health) mmm 2,336,562
American Chemical Society (ACS) mmm 1,994,180

Cambridge University Press (CUP) mm 1,740,825 |6| LENS.ORG
Institute of Electrical and Electronics... 8 1,632,310 == soling The roblem o roblem Sohing ™

@ Microsoft Academic @ CrossRef @ FubMad @ OQpenalex

[1] https://view.highspot.com/viewer/6551e65b86380b4ef0fb87f9
[2] https://clarivate.com/academia-government/scientific-and-academic-research/research-discovery-and-referencing/web-of-science/web-of-science-core-collection/
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(R 3) BROUTVUDY>TILx1
- BEEDEFRBEEUTE, TRRNAREE] OR [BEEFRDHEAESDE] LUTWVS X2

X [BEEOHFEDE] ZU/R— MM IVEUVUTRHETDIET,. [RRNBEEZED TLRLD. BUBNOH
RICEZEZSNDHX] OHEBITS T ENIEN,
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B2 | 1 (1) #1 tE¥IER

("bio fertilizer"~1 OR biofertilizer OR "bio inoculant~1 OR bioinoculant OR "bio compost”~1 OR biocompost OR "microbial fertilizer"~1 OR "microbial
inoculant”~1 OR "microbial compost”~1 OR "Plant Growth Promoting")

OR

((nitrogen OR nitrogenous OR nitrate OR nitrite OR ammonia OR ammonium OR urea OR phosphate OR phosphoric OR phosphatic OR phosphorus OR phosphite
OR potash OR potassium OR potassic OR kalium OR fertilizer OR inoculant OR compost OR NH3 OR NH4 OR NO3 OR NO2 OR PO4 OR P205 OR K20 OR KCl OR
K2504) AND (agriculture OR agronomy OR horticulture OR greenhouse OR arable OR "open field" OR orchard OR vineyard OR plantation OR Vegetables OR fruits
OR grains OR rice OR wheat OR barley OR soybean OR potato OR sugarcane OR "sugar beet" OR rapeseed OR maize OR corn OR cabbage OR spinach OR lettuce
OR onion OR scallion OR cucumber OR eggplant OR tomato OR pepper OR radish OR carrot OR celery OR asparagus OR cauliflower OR broccoli OR pumpkin OR
strawberry OR melon OR orange OR apple OR cherry OR grape OR chestnut OR pineapple OR kiwifruit OR rhizosphere OR phyllosphere) AND (bacteria OR
microbiology OR archaea OR prokaryote OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR archaeome OR fungi OR
fungus OR yeast OR microalgae OR microphytes OR actinomycetes OR endophyte OR Acaulospora OR Acetobacter OR Acidithiobacillus OR Actinomucor OR
Acutodesmus OR Akanthomyces OR Alcaligenes OR Anabaena OR Arthrobacter OR Arthrospira OR Aspergillus OR Aulosira OR Aureobasidium OR Auxenochlorella
OR Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR Bifidobacterium OR Bradyrhizobium OR Brevibacterium OR Burkholderia OR Calothrix OR Candida
OR Carnobacterium OR Chaetoceros OR Chlorella OR Claroideoglomus OR Clonostachys OR Clostridium OR Coniothyrium OR Cordyceps OR Corynebacterium OR
Cupriavidus OR Cyberlindnera OR Debaryomyces OR Delftia OR Desmodesmus OR Diversispora OR Dunaliella OR Ensifer OR Enterobacter OR Enterococcus OR
Euglena OR Funneliformis OR Galdieria OR Gallionella OR Gigaspora OR Gluconacetobacter OR Gluconobacter OR Haematococcus OR Halanaerobium OR
Hanseniaspora OR Herbaspirillum OR Hydrogenophaga OR Isaria OR Isochrysis OR Issatchenkia OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR
Komagataella OR Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Lecanicillium OR Leptolyngbya OR Leptothrix OR Leuconostoc OR
Levilactobacillus OR Lysinibacillus OR Mesorhizobium OR Metarhizium OR Methanobacterium OR Methanobrevibacter OR Methanoculleus OR
Methanomassiliicoccus OR Methanosaeta OR Methanosarcina OR Methanosphaera OR Methylococcus OR Methylocystis OR Methylomonas OR Methylophilus OR
Methylosinus OR Metschnikowia OR Microchloropsis OR Microcoleus OR Moesziomyces OR Nannochloropsis OR Nitrobacter OR Nitrosocosmicus OR Nitrosomonas
OR Nitrososphaera OR Nitrosospira OR Nitrosotalea OR Nitzschia OR Nostoc OR Paenibacillus OR Paraburkholderia OR Paracoccus OR Pediococcus OR Penicillium
OR Phaeodactylum OR Phormidium OR Pichia OR Pochonia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR Pseudozyma OR
Purpureocillium OR Pythium OR Rhizobium OR Rhizophagus OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR
Saccharomyces OR Scenedesmus OR Schizochytrium OR Scytonema OR Serratia OR Shewanella OR Sinorhizobium OR Skeletonema OR Spirulina OR Sporosarcina
OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetraselmis OR Thalassiosira OR Thiobacillus OR Tisochrysis OR Trichoderma OR
Verticillium OR Weissella OR Wickerhamomyces OR Xanthobacter OR Yarrowia OR Zygosaccharomyces OR "Candidatus Brocadia” OR "Candidatus Kuenenia” OR
"lactic acid bacteria"))

X 1) AERRCETORRITUREH
X2) BE3 [MENEELEUCERT BT ECATZMRME] (CDLTE, BE 1~ 2 TESNEF -ty NeBERE U, BEFAND (122~#250BBEME) TRE 50



2. WXFEOHM | w3 (5| AETop10%)

& BRAIN

(2) HRAESADRIE (5| AE¥Top10%) DM

- 5|1 B Top10% DR Z LR T S L. 1AUNRE., 260hKE. 3o > RTHD, (#H
SIAMZRFERR) 2RXOEHEREBROMER TGO,

- AuUBlg(E. FABDHHLRNTHSD., £HRXDEHFERELBUT, 19U7, A—RXA K35V

7. hFY., #E, YOSFSET7 LW AR LuICENTWS.

MRMAZFAAIHDIF (Journal Article) D% (I5REAR | 2015183 ~2025%9A)

SELR) LR Topl10+HAK

#5| B Top10%UADHEX K Top10+ HAE

China

United States
India

Brazil

Indonesia

Italy

Iran

Spain

Korea, Republic of

Egypt
BAR(E164Z Japan

11,607

7,807
4,992
4,511
3,903
3,449
3,136
2,982
2,971
1,934

China

United States
India

Italy

Australia
Canada

United Kingdom
Spain

Brazil

Saudi Arabia
BAR(E194Z Japan

4619
2153
897
791
585
579
554
541
431
425
238
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2. BYSOBE | B (H5ENTop10%) &) BRAIN

(2) HRAESADRIE (5| AE¥Top10%) DM
(i) 2RI EMWEIBETop10% DRI D LD EISDHHBE

- BARSND28NE (xBHEREERP(CRH) DR T, [OXFRMAFTHEEICE T DimNX 7z, BARLD
EEZLHMELTED] . [QENSHX DSBS Topl0%LIADRDEIEN,. BALDE
=WE] (. 10hETH 1z,

30.0% (¢
%EZ Zz Saudi Arabia DR AR RINDISHER ] ]
X FI2(E TH51BETop10% LI DRSEL ] D, FAFTHENE
EHJ 0.3 Australia DERIS>F2IT. —ETHIMBRNICAIER T & Db 3EE
25.0% 58
§5-( D Belgium ) '
— £ Netherlands United Kingdom SS
.8 = Austria Canada China
n Denmark
10 32 20.0% Sweden German Italy S%
% . ~ )
L){ South Africa France ‘ United States
-~ Spain S%
e Norway Pakistan
D C 15.0% Malaysia %
Bl % ! Korea, Republic of S%
X X apan ;
MR Iran India 1))
IJ_'_I Eﬂ 10.0% Mexico Egypt S%
% z_\j-;i Brazil S%
= .n/:
2| 13k S%
é ~ Russia
D 5.0% Sg
) Nigeria
5 5
t 0.0% Indonesia S%
0 5,000 10,000 S% 20,000 25,000

ERE (2 TOMRAFTEI) 52



2. WXFEOHM | w3 (5| A Top10%)

& BRAIN

(3) BRARMBIEZDREE (#HE5IAZTopl10%) DR
- PEEKXEIE. EORFTBEIEICHVNTE, LT (1 ~340) (CADTLD,
- ZOMOEAIEICH TS, EigEOFEIL. UITO®ED

1. A2 RE ELIER

PRIECHENTIE. FE
R TIE, APV A—XKSUT,

2. AFUTE. BREERMFEFE.
RAEERMARETE. RBE. AR, AFFEPRAICAEMITTND,

3. BEMEE. FE - KEIORWT, BFSY . A-XSUTPHREATH D,

- KEICBZUARDFELMUCMELTWND, T, BE
ARA > BOZTFSEFERLICAIEM T TS,

MEMDERER(CE

=9 DATRARCSNT, LITHD, €ft. B

WROEBFT EDHMIE (5 Top10%) &S5>F>F (20155 ~202552R5)

XEEFE (LRI EHDY ANCEDS >F> D

<FuE> I RE. KEERRE 147

1. WEMEER UTZRMOKEROEREMER L ICE T DAtiHEF
BERARNE

hE. KEZRE 241

2IHEAE
MAEVIAER  WEMERRE NA1A743130b AL

China 4619 (1) 911 (1) 489 (1) 431 (1) 11 (1)
United States 2153 (2) 390 (2) 263 (2) 201 (3) 11 (1)
India 897 (3)ZAEI3)

Italy 791 (4) 125 (8) 105 (4) 135 (5) 2(7)
Australia 585 (5) 157 (4) 56 (11) 79 (8) 1(12)
Canada 579 (6) 120 (9) 68 (8) 98 (7) -
United Kingdom 554 (7) 126 (7) 66 (9) 50 (14) 1(12)
Spain 541 (8) 100 (12) 87 (5) 62 (11) A3
Brazil 431 (9) 117 (10) 53 (12) 64 (10)

Saudi Arabia 425 (10) 141 (5) 80 (6) 151 (4) 1(12)
Japan 238 (19) 44 (20) 19 (24) 13 (33)

IR | HEMTHXICEEN b Bl 1£3)

. RIHEO¥FZERELTE. £IEESF OFDOBENBELE SN DIF TR,

HE. KEZFRE 341

2. WMEMEERALE
BREERINRFE
IKEERIE (LR

968 (1)
427 (2)
59 (9)
68 (6)
86 (4)

52 (12)
60 (8)
41 (16)
61 (7)
33 (18)

324 (1) 367 (1)
80 (3) 69 (3)
74 (4) 43 (6)

25 (14) NS2N2)
49 (6) 32 (8)

12 (23) 26 (11)
31 (8) 14 (21)

27 (13) 61 (4)

24 (15) 18 (14)
30 (9) 11 (22)

28 (11) 18 (14)

1456 (1)
859 (2)
152 (10)

186 (6)
223 (5)
247 (4)
174 (7)
173 (8)
30 (31)
95 (16)

ME%@

TS EFEER

698 (1)
447 (2)
141 (4)

125 (7)
133 (5)
126 (6)
108 (8)
59 (12)
56 (13)
39 (19)
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2. BYSOBE | B (H31HNTop10%) &) BRAIN

(3) BRMRFRAHDRNE (5] BETop10%) DM

(A EEYIRERD)
- BE - KEZRFE 1> RBRRMYITTHED, RROA—-ARSUT ER2EDEDLHS.
- 2IRASHHS. ARA2ICRDD, INFRF > h106BAICHD S,

= Ny
Top10+ BHZE (2015~20254%5t) Topl10+BA (FiRHEE)
140
China 911 120
United States 390 2.315 100
80
India 345 60
) 40 /\/
Australia 157 2.218 v
20
Saudi Arabia 141
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Pakistan 129 China 39 25 48 66 76 98 103 104 115 129
e nited States 26 24 31 39 47 39 53 29 28 42
United Kingdom 126 India 32 37 34 29 40 51 54 13 12 25
e AUstralia 10 7 13 13 14 17 18 16 25 12
Italy 125 e Saudi Arabia 3 4 5 2 6 16 24 23 19 25
e Do kistan 11 12 8 11 22 21 31 2 2 6
Canada 120 e nited Kingdom 9 8 17 11 13 19 12 8 11 11
) — Tt 9 5 12 19 10 15 14 11 8 10
Brazil 117 Y
e Canada 8 6 9 9 12 11 20 14 12 10
Japan 44 AAR(F204 — Bra il 4 8 12 8 8 17 13 14 9 14
— Japan 0 5 5 2 6 11 4 1 1 6
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2. WXFEOHM | w3 (5| AETop10%)

& BRAIN

(3) FARMERDRE (5| AETop10%) DIEF

(MEM=Z)

- PE - KEZFRTFE. 1> RRbYTTHS,
- 2IAE&FHDS. A—XAFSUT7, TSSNUICKDD, TSR, RAYHBOGAICHIDS.

Top10+HA (2015~20254%55t)

Top10+BZA (FR#EE)

China

United States
India

Italy

Spain

Saudi Arabia
France

Canada

United Kingdom
Germany

Japan

489
263 1.91%
144 1.818
105
87
80
70
68
66

58

19 HAR(F2441

80
70
60
50
40
30
20
10
China
e Jnited States
India
e— Ttaly
e Spain
== Saudi Arabia
— rance
e Canada
e United Kingdom
e ermany
— Japan

2015
22
25

ey
—

W OV W 0 N W W o«

2016 2017 2018 2019 2020 2021

25
24

N
o

o A W A U= O N

23

N
~N

H A DA W OO W 0 O O

17

41
24
17
10

59

62
35
21
15
21
8
10

7
8
6
2

2022 2023
52 55
13 16
9 9
8 7
7 3
9 9
3 4
7 5
6 8
7 3
0 2

2024
70
15
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2. BYSOBE | B (H31HNTop10%) &) BRAIN

(3) AMFRAHDRNE (5| BETop10%) DM
VA ARF1=252N)
- A2 R KEZEBD, 24iTHS.
- 2IRASHHS. REEARAL VICRDD. \FR5 > EBED10GIAICHIDS.

Top10+ BHZE (2015~20254%5t) Topl10+BA (FiRHEE)

90
China 431 80
70
India 245 1.71% 60
50
United States 201 40
30

Saudi Arabia 151 20 /\/_/_\
10

Ttaly 135

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Pakistan 127 China 12 13 14 17 28 43 49 64 63 83

e [ndia 17 26 18 27 27 36 36 18 10 24
Canada 98 United States 9 12 12 18 16 24 30 14 22 32

e Saudi Arabia 2 4 4 8 10 18 29 14 18 31

Australia 79 —Ttaly 9 6 9 16 14 13 20 13 7 18

e Pakistan 8 5 11 10 19 24 29 1 4 12

Korea, Republic of 67 = Canada 5 6 3 5 11 13 15 9 14 11
Brazil 64 e Australia 0 1 3 3 4 9 13 13 14 13

e Korea, Republic of 5 2 12 7 8 6 9 2 9 6

Japan 13 BAIZ3347 — Bra il 3 2 4 3 5 8 6 9 9 12

— Japan 0 1 1 1 4 0 0 3 1
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2. BYSOBE | B (H31HNTop10%) &) BRAIN

(3) AMFRAHDRNE (5| BETop10%) DM
(AILiR)
- BE., KEZRFE ARA1OBYT . EEL. RREXDET—YENFTNATH S,

£ Ny
Top10+ HZA (2015~20254%5t) Topl10+BHA (FFXHEE)
4
China 11 3
. 3
United States 11
2
Spain 4 2
_ 1
Belgium 3 )
0
Germany 3 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Chi 0 3 0 1
Netherlands 3 na 0 0 ! ! 2 0
e nited States 0 0 0 0 2 2 0 2 3 1
Austria 2 Spain 0 1 0 0 0 0 2 0 1 0
e Belgium 0 0 0 0 0 0 3 0 0 0
Denmark 2 —Germany 0 0 1 1 0 0 1 0 0 0
e Netherland 0 1
France 2 etherlands 1 0 0 0 0 0 0 0
Austria 0 0 0 1 0 1 0 0 0 0
Italy 2 e Denmark 0 0 0 0 0 0 1 0 0 0
e France 0 0 0 0 0 0 0 2 0 0
Sweden 2 —taly 0 0 0 0 0 1 1 0 0 0
— S yyed 0 0 1
Japan 0 weden 0 0 0 0 0 0 1
— Japan 0 0 0 0 0 0 0 0 0 0
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2. BYSOBE | B (H31HNTop10%) &) BRAIN

(3) FARMERDRE (5| AETop10%) DIEF
(BEFNE)
- PE - KEZRIFE BDFIBRPYITTHS,
- 2IREAFDMS. RE. I STIIICRDD. IST b BEL10MUBAIICHINS.

Top10+ BHZE (2015~20254%5t) Topl10+BA (FiRHEE)
160
China 968 140
120
United States 427 2.315 100
80

Canada 97 4.415 .
Australia 86 40 \W\A
20

e — e

0
Egypt 80 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
China 35 35 64 8 94 117 140 118 109 103

Italy = 68 == United States 30 19 37 4 61 38 63 29 35 30

Saudi Arabia 61 Canada 6 5 7 7 12 13 8 8 6 16

e Australia 6 6 3 5 10 9 8 12 6 7

Spain 60 e Egypt 1 4 2 4 11 16 20 8 5 6

—Ttaly 4 8 5 5 8 4 8 4 7 6

India 59 e Saudi Arabia 2 2 1 0 3 8 12 7 8 12

— Spain 4 12 4 2 9 7 3 5 7 5

Korea, Republic of 56 —ndia 8 8 8 10 3 5 - 1 4 4
Japan 33 EZK(?IlS'ﬁ'Z e K orea, Republic of 6 3 7 5 7 6 11 2 4 3

— Japan 3 2 1 3 3 4 6 3 4 3
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2. BYSOBE | B (H31HNTop10%) &) BRAIN

(3) FARMERDRE (5| AETop10%) DIEF
(KERIRISE)
- IST MR, KEZEED, hEICREF26ITHS.

- éIEEéE-I-b\S\ 4@”7&731—@‘\ Z’\O’(>\ j“ayjl/(:febbs I§7°|\C45>\ ?l/_:/
7. JIDT—H10GIAICHHhD TS,

= 3,
Top10+ BHZE (2015~20254%5t) Topl10+BA (FiRHEE)
50
China 324 45
40
Egypt 89 3.618 35
30
United States 80 25
20
India 74 1o
10
5
Iran 54 0
Australia 49 China 14 14 13 24 30 39 41 39 46 37
e Egypt 4 5 8 7 8 12 17 10 9 8
Malaysia 33 United States 6 6 12 8 6 5 15 4 5 8
. ' e [ndia 4 6 7 10 7 12 14 9 1 3
United Kingdom 31 —Tran 5 5 3 8 10 3 4 6 5 2
. . Australia 2 3 2 0 4 5 3 7 5 15
Saudi Arabia 30 -
e Malaysia 2 3 0 3 3 3 5 4 4 5
Norway 29 e Jnited Kingdom 4 2 4 5 1 8 3 2 1 0
e Saudi Arabia 0 0 1 2 1 5 4 4 2 7
Japan 28 HA(Z1147 = Norway 2 2 3 2 1 2 4 3 2 5
— Japan 3 6 3 5 4 3 1 0 2 1
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2. BYSOBE | B (H31HNTop10%) &) BRAIN

(3) FARMERDRE (5| AETop10%) DIEF
(ICHRFEEE)
- AAVUTH, KEZEBD, REICRE246ITHS,

- QIEEéE-I-b\B\ de-g‘\ EE\ 7“5§}l’\ 'U"j§75t“7(::ﬁ7190\ EEE\ 75>Z\ ’\‘}b:‘i_\
B I UBH10IAARICDS.

Top10+B&A (2015~20254R5t) Top10+B& (FRHEE)
70
China 367 60
Italy 82 4.54% >0
40
United States 69 30
Spain 61 20
10 I ——
Korea, Republic of 57 0
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
India 43 China 9 10 20 16 27 45 40 61 42 56
—taly 6 12 6 10 8 7 13 7 1 4
France 40 United States 6 2 9 5 8 12 11 5 2 4
em— Spain 8 8 6 6 4 7 6 2 7 4
Australia 32 e orea, Republic of 2 6 6 7 3 10 13 3 4 3
e ndia 8 3 4 3 6 5 8 2 1 2
Belgium 32
e rance 6 6 4 5 4 5 1 2 3 2
South Africa 27 m— AUstralia 1 5 4 2 4 3 1 4 5 2
e Belgium 4 1 7 2 5 3 5 5 0 0
Japan 18 BHARIL1641 =South Africa 5 3 7 3 3 2 2 0 1 1
— Japan 3 2 0 1 2 2 5 0 2 0
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2. BYSOBE | B (H31HNTop10%) &) BRAIN

(3) FARMERDRE (5| AETop10%) DIEF
(ICiRFEEELST)
- PE - KEZRIFE. 19UPRMYTTHS,
- 2IRASHHS. YOSFPSEZICRDD. 15> 106BAIICIDS.

Top10+ BHZE (2015~20254%5t) Topl10+BA (FiRHEE)
300
China 1,456

250
United States 859 1.715 200
Italy 311 2.8/ 120
100

United Kingdom 247 _—/\__/

50

Canada mm 223 L —m—N

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Australia 186 China 22 30 43 53 83 120 165 186 233 268
e nited States 64 61 67 80 89 103 96 65 70 84

Spain 174 Italy 20 23 16 20 28 38 34 31 35 31
e Jnited Kingdom 13 15 26 24 23 26 27 19 22 30

Brazil 173 == Canada 29 18 19 18 22 18 29 15 17 23
Australia 8 13 15 18 12 20 22 25 17 21

Iran 171 i

e Spain 14 21 13 17 15 17 26 12 11 14

. —(razil 13 13 14 16 16 21 25 11 15 15

India 152

a0 7 8 12 16 24 28 19 9 12 19

Japan 95 BHA(L164I e—ndia 14 10 16 10 21 21 39 6 6 8
— ]apan 10 10 11 7 11 3 16 5 4 9
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2. WXFEOHM | w3 (5| AETop10%)

& BRAIN

(3) AMFRAHDRNE (5| BETop10%) DM
(FHEVDESRER)
- PE - KEZRIFE. 19UPRMYTTHS,
- 2IRASHNHS, TS5, HUSTFSEFPICADD, I5>2X, RAYHBOGBIAICHINDS.

Top10+HA (2015~20254%55t)

Top10+BZA (FR#EE)

China

United States
Italy

India

Canada

United Kingdom
Australia

Spain

France
Germany

Japan

447
187 2.44Z
141
133
126
125
108
95
83

39 BAR(F194iL

120
100
80
60
40
20
China
e Jnited States
Italy
e India
e Canada
e Jnited Kingdom
Australia
e Spain
e France
e ermany
— ]2 pan

2015

12
21
7
9
10
8
4

12

2016 2017 2018 2019 2020 2021

13
17
8
15

N Ul A O 0O U

20
39
6
15

20
44
21
12
8
8
7
13
7
7
7

49
44
19
17
12
15
4

15

62
49
23
28
12
14
13
13
11
10
5

82
51
26
34
24
17
14
20
6
12
5

2022 2023
114 107
58 42
22 19

7 1
21 11
16 9
23 17
5 8
14 7
9 4
1 2

2024
110
44
21
2
12
15
11
8
12
11
3

62



2. BYSOBE | B (H31HNTop10%) &) BRAIN

(1) HEOFZIO0—F
(e 4) wRFEIIY 1 (1) #1 HEVIEH

("bio fertilizer"~1 OR biofertilizer OR "bio inoculant”~1 OR bioinoculant OR "bio compost"~1 OR biocompost OR "microbial fertilizer'~-1 OR "microbial
inoculant”~1 OR "microbial compost”~1 OR "Plant Growth Promoting")

OR

((nitrogen OR nitrogenous OR nitrate OR nitrite OR ammonia OR ammonium OR urea OR phosphate OR phosphoric OR phosphatic OR phosphorus OR
phosphite OR potash OR potassium OR potassic OR kalium OR fertilizer OR inoculant OR compost OR NH3 OR NH4 OR NO3 OR NO2 OR PO4 OR P205 OR
K20 OR KCl OR K2504) AND (agriculture OR agronomy OR horticulture OR greenhouse OR arable OR "open field" OR orchard OR vineyard OR plantation
OR Vegetables OR fruits OR grains OR rice OR wheat OR barley OR soybean OR potato OR sugarcane OR "sugar beet” OR rapeseed OR maize OR corn OR
cabbage OR spinach OR lettuce OR onion OR scallion OR cucumber OR eggplant OR tomato OR pepper OR radish OR carrot OR celery OR asparagus OR
cauliflower OR broccoli OR pumpkin OR strawberry OR melon OR orange OR apple OR cherry OR grape OR chestnut OR pineapple OR kiwifruit OR
rhizosphere OR phyllosphere) AND (bacteria OR microbiology OR archaea OR prokaryote OR microbe OR microbiome OR microbiota OR mycobiome OR
bacteriome OR phytobiome OR archaeome OR fungi OR fungus OR yeast OR microalgae OR microphytes OR actinomycetes OR endophyte OR
Acaulospora OR Acetobacter OR Acidithiobacillus OR Actinomucor OR Acutodesmus OR Akanthomyces OR Alcaligenes OR Anabaena OR Arthrobacter OR
Arthrospira OR Aspergillus OR Aulosira OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR
Bifidobacterium OR Bradyrhizobium OR Brevibacterium OR Burkholderia OR Calothrix OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR
Claroideoglomus OR Clonostachys OR Clostridium OR Coniothyrium OR Cordyceps OR Corynebacterium OR Cupriavidus OR Cyberlindnera OR
Debaryomyces OR Delftia OR Desmodesmus OR Diversispora OR Dunaliella OR Ensifer OR Enterobacter OR Enterococcus OR Euglena OR Funneliformis
OR Galdieria OR Gallionella OR Gigaspora OR Gluconacetobacter OR Gluconobacter OR Haematococcus OR Halanaerobium OR Hanseniaspora OR
Herbaspirillum OR Hydrogenophaga OR Isaria OR Isochrysis OR Issatchenkia OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR Komagataella OR
Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Lecanicillium OR Leptolyngbya OR Leptothrix OR Leuconostoc OR
Levilactobacillus OR Lysinibacillus OR Mesorhizobium OR Metarhizium OR Methanobacterium OR Methanobrevibacter OR Methanoculleus OR
Methanomassiliicoccus OR Methanosaeta OR Methanosarcina OR Methanosphaera OR Methylococcus OR Methylocystis OR Methylomonas OR
Methylophilus OR Methylosinus OR Metschnikowia OR Microchloropsis OR Microcoleus OR Moesziomyces OR Nannochloropsis OR Nitrobacter OR
Nitrosocosmicus OR Nitrosomonas OR Nitrososphaera OR Nitrosospira OR Nitrosotalea OR Nitzschia OR Nostoc OR Paenibacillus OR Paraburkholderia OR
Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR Pochonia OR Porphyridium OR Priestia OR
Propionibacterium OR Pseudomonas OR Pseudozyma OR Purpureocillium OR Pythium OR Rhizobium OR Rhizophagus OR Rhizopus OR Rhodobacter OR
Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR Scytonema OR Serratia OR
Shewanella OR Sinorhizobium OR Skeletonema OR Spirulina OR Sporosarcina OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR
Tetraselmis OR Thalassiosira OR Thiobacillus OR Tisochrysis OR Trichoderma OR Verticillium OR Weissella OR Wickerhamomyces OR Xanthobacter OR
Yarrowia OR Zygosaccharomyces OR "Candidatus Brocadia" OR "Candidatus Kuenenia” OR "lactic acid bacteria"))
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2. BYSOBE | B (H31HNTop10%) &) BRAIN

(1) HEOFZIO0—F
(e 4) RZEIIY 1 (1) #2 HEMRE

("bio pesticide"~1 OR biopesticide OR "bio insecticide"~1 OR bioinsecticide OR "bio fungicide"~1 OR biofungicide OR "bio nematicide"~1 OR
bionematicide OR "bio herbicide"~1 OR bioherbicide OR "bio virucide"~1 OR biovirucide OR "microbial pesticide"~1 OR "microbial insecticide"~1 OR
"microbial fungicide"~1 OR "microbial nematicide"~1 OR "microbial herbicide"~1 OR "microbial virucide"~1 OR "bio acaricide"~1 OR bioacaricide OR
"microbial acaricide”-1 OR "bio bactericide"~1 OR biobactericide OR "microbial bactericide"~1 OR "bio molluscicide"~1 OR biomolluscicide OR
"microbial molluscicide”-1 OR "bio larvicide"~1 OR biolarvicide OR "microbial larvicide"-1 OR "bio ovicide"-1 OR bioovicide OR "microbial ovicide"~1)
OR

((pesticide OR "pest management”~1 OR insecticide OR fungicide OR nematicide OR herbicide OR virucide OR acaricide OR bactericide OR molluscicide
OR larvicide OR ovicide OR "biological control"~1 OR biocontrol OR "bio control”~1) AND (agriculture OR agronomy OR horticulture OR greenhouse OR
arable OR "open field" OR orchard OR vineyard OR plantation OR Vegetables OR fruits OR grains OR rice OR wheat OR barley OR soybean OR potato OR
sugarcane OR "sugar beet" OR rapeseed OR maize OR corn OR cabbage OR spinach OR lettuce OR onion OR scallion OR cucumber OR eggplant OR
tomato OR pepper OR radish OR carrot OR celery OR asparagus OR cauliflower OR broccoli OR pumpkin OR strawberry OR melon OR orange OR apple
OR cherry OR grape OR chestnut OR pineapple OR kiwifruit OR rhizosphere OR phyllosphere) AND (bacteria OR microbiology OR archaea OR prokaryote
OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR archaeome OR fungi OR fungus OR yeast OR microalgae
OR microphytes OR actinomycetes OR endophyte OR Acaulospora OR Actinomucor OR Acutodesmus OR Akanthomyces OR Alcaligenes OR Anabaena OR
Arthrobacter OR Arthrospira OR Aspergillus OR Aulosira OR Aureobasidium OR Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR Bifidobacterium
OR Botryococcus OR Bradyrhizobium OR Brevibacterium OR Burkholderia OR Calothrix OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR
Chromobacterium OR Claroideoglomus OR Clonostachys OR Clostridium OR Coniothyrium OR Cordyceps OR Cupriavidus OR Cyberlindnera OR
Debaryomyces OR Delftia OR Desmodesmus OR Dunaliella OR Ensifer OR Enterobacter OR Enterococcus OR Euglena OR Funneliformis OR Gigaspora OR
Gluconacetobacter OR Gluconobacter OR Hanseniaspora OR Herbaspirillum OR Isaria OR Isochrysis OR Issatchenkia OR Klebsiella OR Kluyveromyces OR
Komagataeibacter OR Komagataella OR Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Lecanicillium OR Leptolyngbya OR
Leuconostoc OR Levilactobacillus OR Lysinibacillus OR Mesorhizobium OR Metarhizium OR Methylococcus OR Methylocystis OR Methylomonas OR
Methylophilus OR Metschnikowia OR Microchloropsis OR Moesziomyces OR Nannochloropsis OR Nitrobacter OR Nitrosomonas OR Nitrospira OR Nitzschia
OR Nostoc OR Paenibacillus OR Paraburkholderia OR Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR
Pochonia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR Pseudozyma OR Purpureocillium OR Pythium OR Rhizobium OR
Rhizophagus OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR
Scytonema OR Serratia OR Shewanella OR Sinorhizobium OR Skeletonema OR Spirulina OR Sporosarcina OR Staphylococcus OR Streptomyces OR
Tetradesmus OR Tetraselmis OR Thalassiosira OR Thiobacillus OR Trichoderma OR Verticillium OR Weissella OR Wickerhamomyces OR Xanthobacter OR
Yarrowia OR Zygosaccharomyces OR "lactic acid bacteria"))
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2. BYSOBE | B (H31HNTop10%) &) BRAIN

(1) HEOFZIO0—F
(R 4) #B%=OIY 1 (1) #3 )\ ARXRF14=Z25> b

(biostimulant OR "bio stimulant”~1 OR "Plant Growth Promoting"~1)

OR

((bacteria OR microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR
archaeome OR actinomycetes OR endophyte OR epiphyte OR fungi OR fungus OR yeast OR microalgae OR microphytes OR "arbuscular mycorrhiza"~1 OR
Acaulospora OR Acetobacter OR Actinomucor OR Acutodesmus OR Akanthomyces OR Alcaligenes OR Anabaena OR Arthrobacter OR Arthrospira OR
Aspergillus OR Aulosira OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR Bifidobacterium OR
Bradyrhizobium OR Brevibacterium OR Burkholderia OR Calothrix OR Candida OR Carnobacterium OR Chlorella OR Chromobacterium OR
Claroideoglomus OR Clonostachys OR Clostridium OR Cordyceps OR Corynebacterium OR Cupriavidus OR Cyberlindnera OR Debaryomyces OR Delftia OR
Desmodesmus OR Diversispora OR Dunaliella OR Ensifer OR Enterobacter OR Enterococcus OR Euglena OR Funneliformis OR Galdieria OR Gigaspora OR
Gluconacetobacter OR Haematococcus OR Hanseniaspora OR Herbaspirillum OR Hydrogenophaga OR Isaria OR Isochrysis OR Issatchenkia OR
Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR Komagataella OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR
Lecanicillium OR Leptolyngbya OR Leuconostoc OR Lysinibacillus OR Mesorhizobium OR Metarhizium OR Methanomicrobium OR Methanothrix OR
Methylocaldum OR Methylococcus OR Methylocystis OR Methylomonas OR Methylophilus OR Methylosinus OR Metschnikowia OR Microchloropsis OR
Microcoleus OR Moesziomyces OR Nannochloropsis OR Nitrobacter OR Nitrosocosmicus OR Nitrosomonas OR Nitzschia OR Nostoc OR Paenibacillus OR
Paraburkholderia OR Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR Pochonia OR Porphyridium OR Priestia
OR Pseudomonas OR Pseudozyma OR Purpureocillium OR Pythium OR Rhizobium OR Rhizophagus OR Rhizopus OR Rhodobacter OR Rhodopseudomonas
OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Scytonema OR Serratia OR Shewanella OR Sinorhizobium OR Spirulina OR
Sporosarcina OR Staphylococcus OR Streptomyces OR Tetradesmus OR Tetraselmis OR Thalassiosira OR Thiobacillus OR Tisochrysis OR Trichoderma OR
unneliformis OR Verticillium OR Weissella OR Wickerhamomyces OR Xanthobacter OR Yarrowia OR Zygosaccharomyces OR "Candidatus Brocadia" OR
"Candidatus Kuenenia" OR "lactic acid bacteria”) AND (((nutrient OR nitrogen OR phosphorus OR potassium OR water) AND ("use efficiency"~1 OR
availability)) OR (stress AND (tolerance OR resistance OR resilience OR adaptation) OR "quality traits"~1)) AND (improve OR enhance OR increase OR
promote OR stimulate OR augment OR boost OR mitigate OR alleviate OR protect OR preserve OR maintain OR prolong OR extension OR extend OR
strengthen) AND (agriculture OR agronomy OR horticulture OR greenhouse OR arable OR "open field" OR orchard OR vineyard OR plantation OR
Vegetables OR fruits OR grains OR rice OR wheat OR barley OR soybean OR potato OR sugarcane OR "sugar beet" OR rapeseed OR maize OR corn OR
cabbage OR spinach OR lettuce OR onion OR scallion OR cucumber OR eggplant OR tomato OR pepper OR radish OR carrot OR celery OR asparagus OR
cauliflower OR broccoli OR pumpkin OR strawberry OR melon OR orange OR apple OR cherry OR grape OR chestnut OR pineapple OR kiwifruit OR
rhizosphere OR phyllosphere)
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2. BYSOBE | B (H31HNTop10%) &) BRAIN

(1) HEOFZIO0—F
(e 4) BRIIY 1 (1) #4 AR

(Technosol OR Technosoil OR “constructed soil"~1 OR "soil constructed”~1 OR "manufactured soil"~1 OR "soil manufactured”-1 OR "engineered soil"~1 OR
"soil engineered"~1 OR "synthetic soil"~1 OR "soil synthetic"~1 OR "artificial soil"~1 OR "soil artificial’~1 OR "bio crust"~1 OR biocrust) AND (bacteria OR
microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR archaeome OR
fungi OR fungus OR yeast OR microalgae OR microphytes OR actinomycetes OR Acaulospora OR Acetobacter OR Acidithiobacillus OR Acutodesmus OR
Akanthomyces OR Anabaena OR Arthrobacter OR Aspergillus OR Aureobasidium OR Azotobacter OR Bacillus OR Bradyrhizobium OR Chlorella OR
Claroideoglomus OR Clostridium OR Desmodesmus OR Ensifer OR Enterobacter OR Funneliformis OR Herbaspirillum OR Hydrogenophaga OR
Lactiplantibacillus OR Mesorhizobium OR Metarhizium OR Methylacidimicrobium OR Methylocystis OR Nitrosomonas OR Nitrososphaera OR Nitrosospira
OR Nitrospira OR Nostoc OR Paenibacillus OR Paracoccus OR Phormidium OR Pseudomonas OR Rhizobium OR Rhizophagus OR Rhizopus OR Rhodobacter
OR Saccharomyces OR Scytonema OR Streptomyces OR Thauera OR Thermoanaerobacter OR Trichoderma)
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2. BYSOBE | B (H31HNTop10%) &) BRAIN

(1) HEOFZIO0—F
(e 4) BFROIIY 1 (2) (2-1) #5 HEEfAH

((fermented OR fermentation OR fermenting OR fermentative) AND (feed OR meal OR diet OR ration OR grain) AND (livestock OR "farm animal"~1 OR
ruminant OR monogastric OR cattle OR cow OR bovine OR heifer OR calf OR sheep OR ovine OR goat OR caprine OR swine OR pig OR poultry OR broiler
OR turkey OR duck OR quail))

OR

((silage OR haylage OR ensile) AND (feed OR meal OR diet OR ration OR grain) AND (livestock OR "farm animal"~1 OR ruminant OR monogastric OR
cattle OR cow OR bovine OR heifer OR calf OR sheep OR ovine OR goat OR caprine OR swine OR pig OR poultry OR broiler OR turkey OR duck OR quail)
AND (bacteria OR microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR
archaeome OR fungi OR fungus OR yeast OR microalgae OR microphytes OR Acetobacter OR Akanthomyces OR Anabaena OR Arthrobacter OR Arthrospira
OR Aspergillus OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR
Bifidobacterium OR Brevibacterium OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR Claroideoglomus OR Clonostachys OR Clostridium
OR Cordyceps OR Corynebacterium OR Crypthecodinium OR Cyberlindnera OR Debaryomyces OR Delftia OR Desmodesmus OR Dunaliella OR Oenococcus
OR Ensifer OR Enterobacter OR Enterococcus OR Eubacterium OR Euglena OR Galdieria OR Gluconacetobacter OR Gluconobacter OR Haematococcus OR
Isaria OR Isochrysis OR Issatchenkia OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR Komagataella OR Lacticaseibacillus OR
Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Leuconostoc OR Levilactobacillus OR Megasphaera OR Mesorhizobium OR Metarhizium OR
Methanobacterium OR Methanobrevibacter OR Methanocorpusculum OR Methanoculleus OR Methanomassiliicoccus OR Methanosaeta OR Methanosarcina
OR Methanosphaera OR Methanothermobacter OR Methanothrix OR Methylococcus OR Methylomonas OR Methylophilus OR Methylosinus OR
Metschnikowia OR Microchloropsis OR Microcoleus OR Nannochloropsis OR Nitrobacter OR Nitrososphaera OR Nostoc OR Paenibacillus OR
Paraburkholderia OR Paracoccus OR Pediococcus OR Penicillium OR Phormidium OR Pichia OR Pochonia OR Porphyridium OR Priestia OR
Propionibacterium OR Pseudomonas OR Pseudozyma OR Pythium OR Rhizobium OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR
Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR Serratia OR Shewanella OR Sinorhizobium OR Skeletonema
OR Spirulina OR Sporosarcina OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetraselmis OR Thauera OR Thermoanaerobacter OR Tisochrysis
OR Trichoderma OR Verticillium OR Weissella OR Wickerhamomyces OR Yarrowia OR Zygosaccharomyces OR "lactic acid bacteria”))
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2. BYSOBE | B (H31HNTop10%) &) BRAIN

(1) HEOFZIO0—F
(e 4) BERIIY 1 (2) (2-1) #6 SCP/WMEMIAIELE

("single cell protein”~1 OR "Single-cell ingredient”~1 OR mycoprotein OR "fungal protein"~1 OR "bacterial protein"~1 OR "yeast protein"~1 OR "microbial
protein”~1 OR "microalgal protein“~1) AND (feed OR meal OR diet OR ration OR grain) AND (livestock OR "farm animal"~1 OR ruminant OR monogastric
OR cattle OR cow OR bovine OR heifer OR calf OR sheep OR ovine OR goat OR caprine OR swine OR pig OR poultry OR broiler OR turkey OR duck OR
quail)

OR

("alternative protein"~1 OR "sustainable protein”~1 OR "plant-based protein”~1 OR "animal-free protein"~1 OR "cultured protein"~1 OR "cultivated
protein”~1 OR "cell-based protein"~1 OR "lab-grown protein”~1 OR "protein alternative"~1 OR "protein sustainable"~1 OR "protein plant-based"~1 OR
"protein animal-free"~1 OR "protein cultured”~1 OR "protein cultivated"~1 OR "protein cell-based"~1 OR "protein lab-grown"~1 OR "protein substitute"~1
OR "protein analogue"~1) AND (feed OR meal OR diet OR ration OR grain) AND (livestock OR "farm animal’~1 OR ruminant OR monogastric OR cattle OR
cow OR bovine OR heifer OR calf OR sheep OR ovine OR goat OR caprine OR swine OR pig OR poultry OR broiler OR turkey OR duck OR quail) AND
(bacteria OR microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR
archaeome OR fungi OR fungus OR yeast OR microalgae OR microphytes OR Acetobacterium OR Acutodesmus OR Alcaligenes OR Anabaena OR
Arthrospira OR Aspergillus OR Aulosira OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Azotobacter OR Bacillus OR
Beauveria OR Botryococcus OR Brevibacterium OR Calothrix OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR Clostridium OR Cordyceps
OR Corynebacterium OR Crypthecodinium OR Cupriavidus OR Cyberlindnera OR Debaryomyces OR Desmodesmus OR Dunaliella OR Ensifer OR
Enterobacter OR Euglena OR Galdieria OR Gluconacetobacter OR Gluconobacter OR Haematococcus OR Hanseniaspora OR Isaria OR Isochrysis OR
Issatchenkia OR Kazachstania OR Kluyveromyces OR Komagataella OR Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR
Leptolyngbya OR Leuconostoc OR Megasphaera OR Methanococcus OR Methanoculleus OR Methylacidiphilum OR Methylocaldum OR Methylococcus OR
Methylocystis OR Methylomicrobium OR Methylomonas OR Methylophilus OR Methylosinus OR Metschnikowia OR Microchloropsis OR Moorella OR
Nannochloropsis OR Nitrosomonas OR Nitrosospira OR Nitzschia OR Nostoc OR Paenibacillus OR Paraburkholderia OR Paracoccus OR Pediococcus OR
Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR Porphyridium OR Propionibacterium OR Pseudomonas OR Pseudozyma OR Purpureocillium
OR Pythium OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR
Schizochytrium OR Shewanella OR Skeletonema OR Spirulina OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetraselmis OR Thalassiosira OR
Tisochrysis OR Trichoderma OR Weissella OR Wickerhamomyces OR Xanthobacter OR Yarrowia OR "Candidatus Brocadia” OR "lactic acid bacteria”)
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2. BYSOBE | B (H31HNTop10%) &) BRAIN

(1) ABO7ZIO—F
(R 4) BRFEOIIY 1 (2) (2-1) #7 xx-biotics

(probiotic OR prebiotic OR synbiotic OR postbiotic OR paraprobiotic OR immunobiotic OR eubiotic OR phytobiotic) AND (livestock OR "farm animal"~1
OR ruminant OR monogastric OR cattle OR cow OR bovine OR heifer OR calf OR sheep OR ovine OR goat OR caprine OR swine OR pig OR poultry OR
broiler OR turkey OR duck OR quail)

OR ((feed OR meal OR diet OR ration OR grain) AND (("additive" OR "supplement” OR "direct fed"~1) OR ((("antimicrobial growth promoter"~1 OR
"antibiotic growth promoter"~1) AND (alternative OR replacement)) OR "non antibiotic growth promoter"~1 OR "non antimicrobial growth
promoter”~1))) AND (livestock OR “farm animal"~1 OR ruminant OR monogastric OR cattle OR cow OR bovine OR heifer OR calf OR sheep OR ovine OR
goat OR caprine OR swine OR pig OR poultry OR broiler OR turkey OR duck OR quail) AND (bacteria OR microbiology OR prokaryote OR archaea OR
microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR archaeome OR fungi OR fungus OR yeast OR microalgae OR
microphytes OR "lactic acid bacteria” OR Acetobacter OR Acetobacterium OR Acutodesmus OR Alcaligenes OR Anabaena OR Arthrobacter OR Arthrospira
OR Aspergillus OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Bacillus OR Beauveria OR Bifidobacterium OR
Brettanomyces OR Brevibacterium OR Burkholderia OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR Chromobacterium OR Clonostachys
OR Clostridium OR Cordyceps OR Corynebacterium OR Cupriavidus OR Cutibacterium OR Cyberlindnera OR Debaryomyces OR Delftia OR Desmodesmus
OR Dunaliella OR Enterobacter OR Enterococcus OR Eubacterium OR Euglena OR Galdieria OR Gigaspora OR Gluconacetobacter OR Gluconobacter OR
Haematococcus OR Hanseniaspora OR Isochrysis OR Issatchenkia OR Kazachstania OR Kluyveromyces OR Komagataeibacter OR Komagataella OR
Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Lecanicillium OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR
Lysinibacillus OR Megasphaera OR Methanobacterium OR Methanobrevibacter OR Methanocorpusculum OR Methanosphaera OR Methanothermobacter
OR Methylococcus OR Methylocystis OR Methylomicrobium OR Methylosinus OR Metschnikowia OR Microchloropsis OR Moorella OR Nannochloropsis OR
Nitrobacter OR Nitrosomonas OR Nitzschia OR Nostoc OR Paenibacillus OR Paraburkholderia OR Paracoccus OR Pediococcus OR Penicillium OR
Phaeodactylum OR Pichia OR Pochonia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR Purpureocillium OR Rhizobium OR
Rhizophagus OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR
Selenomonas OR Shewanella OR Skeletonema OR Spirulina OR Sporosarcina OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetragenococcus OR
Tetraselmis OR Thalassiosira OR Thiobacillus OR Tisochrysis OR Trichoderma OR Weissella OR Wickerhamomyces OR Yarrowia OR "lactic acid bacteria”)
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2. BYSOBE | B (H31HNTop10%) &) BRAIN

(1) HEOFZIO0—F
(e 4) BFEIITVY 1 (2) (2-1) #8 WAV =) HEEFDI\AAEE

(feed OR meal OR diet OR ration OR grain) AND (("amino acid” OR lysine OR methionine OR threonine OR tryptophan OR valine OR isoleucine OR leucine
OR phenylalanine OR histidine OR arginine OR enzyme OR Phytase OR Xylanase OR "Beta-glucanase” OR "Beta-mannanase” OR "Alpha-galactosidase” OR
Cellulase OR Pectinase OR Polygalacturonase OR "Alpha-amylase” OR Glucoamylase OR Pullulanase OR Protease OR "Ferulic acid esterase") AND ("bio
engineering”~1 OR bioengineering OR "biological engineering"~1 OR "bio manufacturing”"~1 OR biomanufacturing OR "synthetic biology"~1 OR "bio
synthesis"~1 OR biosynthesis OR "biological synthesis"~1 OR "strain improvement”~1 OR "strain development”~1 OR "strain optimization"~1 OR "strain
selection"~1 OR "bio process"~1 OR bioprocess OR "biological process"~1 OR "bio refining"~1 OR biorefining OR "bio reactor"~1 OR bioreactor OR "bio
foundry"~1 OR biofoundry OR "fed batch"~1 OR fedbatch OR "perfusion culture"~1 OR chemostat OR "cell culture”~1 OR "tissue culture"~1 OR "embryo
culture”~1 OR "bio catalysis"~1 OR biocatalysis OR "bio technology"~1 OR biotechnology OR "precision fermentation"~1 OR "microbial breeding"~1 OR
"industrial microbiology”~1 OR "applied microbiology"~1)) AND (livestock OR "farm animal"~1 OR ruminant OR monogastric OR cattle OR cow OR bovine
OR heifer OR calf OR sheep OR ovine OR goat OR caprine OR swine OR pig OR poultry OR broiler OR turkey OR duck OR quail)
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2. BYSOBE | B (H31HNTop10%) &) BRAIN

(1) HEOFZIO0—F
(iR 4) ®mEIIVY 1 (2) (2-1) #9 HixLHE

((manure OR slurry OR litter OR dung OR feces OR faeces OR excreta OR urine) AND (livestock OR “farm animal”~1 OR ruminant OR monogastric OR
cattle OR cow OR bovine OR heifer OR calf OR sheep OR ovine OR goat OR caprine OR swine OR pig OR poultry OR broiler OR turkey OR duck OR quail))
AND (fertilizer OR compost OR biogas OR biomethane OR "anaerobic digestion"~1 OR "anaerobic digester"~1 OR "co-digestion"~1 OR "co-digester"~1 OR
"bio filter"~1 OR biofilter OR "bio filtration"~1 OR biofiltration OR "bio trickling"~1 OR biotrickling OR "bio scrubber”~1 OR bioscrubber OR "bio
remediation”~1 OR bioremediation OR "bio filtration"~1 OR biofiltration OR "phyto remediation”~1 OR phytoremediation OR "biological treatment"~1 OR
bioaugmentation OR "bio augmentation”~1)

/1



2. BYSOBE | B (H31HNTop10%) &) BRAIN

(1) HEOFZIO0—F
(e 4) BROIIVY 1 (2) (2-2) #10 FHEEEN

(fermented OR fermentation OR fermenting OR fermentative) AND (feed OR meal OR diet OR ration OR grain) AND (aquaculture OR mariculture OR fish
OR aqua OR marine OR teleost OR salmon OR trout OR tilapia OR catfish OR "sea bream” OR seabream OR "sea bass" OR seabass OR barramundi OR
yellowtail OR amberjack OR Seriola OR cobia OR halibut OR turbot OR eel OR milkfish OR shrimp OR prawn OR "Litopenaeus vannamei” OR "Penaeus
monodon” OR crayfish OR lobster OR crab OR shellfish OR oyster OR mussel OR clam OR scallop OR abalone OR "bluefin tuna” OR "carp” OR "flounder” OR
"grouper” OR "mackerel” OR "pufferfish” OR "sturgeon” OR "Marsupenaeus japonicus")

OR

(silage OR haylage OR ensile) AND (feed OR meal OR diet OR ration OR grain) AND (aquaculture OR mariculture OR fish OR aqua OR marine OR teleost
OR salmon OR trout OR tilapia OR catfish OR "sea bream” OR seabream OR "sea bass" OR seabass OR barramundi OR yellowtail OR amberjack OR Seriola
OR cobia OR halibut OR turbot OR eel OR milkfish OR shrimp OR prawn OR "Litopenaeus vannamei” OR "Penaeus monodon” OR crayfish OR lobster OR
crab OR shellfish OR oyster OR mussel OR clam OR scallop OR abalone OR "bluefin tuna” OR “"carp” OR "flounder” OR "grouper” OR "mackerel" OR
"pufferfish” OR "sturgeon” OR "Marsupenaeus japonicus") AND (bacteria OR microbiology OR prokaryote OR archaea OR microbe OR microbiome OR
microbiota OR mycobiome OR bacteriome OR phytobiome OR archaeome OR fungi OR fungus OR yeast OR microalgae OR microphytes OR Acetobacter
OR Actinomucor OR Acutodesmus OR Akanthomyces OR Anabaena OR Arthrobacter OR Arthrospira OR Aspergillus OR Aulosira OR Aurantiochytrium OR
Aureobasidium OR Auxenochlorella OR Azospirillum OR Bacillus OR Beauveria OR Bifidobacterium OR Botryococcus OR Brettanomyces OR
Brevibacterium OR Burkholderia OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR Chromobacterium OR Clostridium OR Coniothyrium
OR Cordyceps OR Corynebacterium OR Crypthecodinium OR Cupriavidus OR Cyberlindnera OR Debaryomyces OR Delftia OR Desmodesmus OR Dunaliella
OR Oenococcus OR Ensifer OR Enterobacter OR Enterococcus OR Euglena OR Galdieria OR Gluconacetobacter OR Haematococcus OR Halanaerobium OR
Hanseniaspora OR Herbaspirillum OR Isaria OR Isochrysis OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR Komagataella OR
Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR Lysinibacillus OR
Megasphaera OR Methanomicrobium OR Methanothrix OR Methylococcus OR Methylocystis OR Methylomonas OR Methylophilus OR Metschnikowia OR
Microchloropsis OR Nannochloropsis OR Nitrobacter OR Nitrosomonas OR Nitzschia OR Nostoc OR Paenibacillus OR Paracoccus OR Pediococcus OR
Penicillium OR Phaeodactylum OR Pichia OR Pochonia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR Pseudozyma OR
Purpureocillium OR Pythium OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR
Scenedesmus OR Schizochytrium OR Scytonema OR Serratia OR Shewanella OR Sinorhizobium OR Skeletonema OR Spirulina OR Sporosarcina OR
Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetraselmis OR Thalassiosira OR Tisochrysis OR Trichoderma OR Weissella OR
Wickerhamomyces OR Yarrowia OR "lactic acid bacteria”)
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2. BYSOBE | B (H31HNTop10%) &) BRAIN

(1) HEOFZIO0—F
(E4) ®Z|EOIVY 1 (2) (2-2) #11 SCP/WEMIEAELE

("single cell protein”~1 OR "Single-cell ingredient”~1 OR mycoprotein OR "fungal protein"~1 OR "bacterial protein“~1 OR "yeast protein"~1 OR "microbial
protein”~1 OR "microalgal protein“~1) AND (feed OR meal OR diet OR ration OR grain) AND (aquaculture OR mariculture OR fish OR aqua OR marine OR
teleost OR salmon OR trout OR tilapia OR catfish OR "sea bream" OR seabream OR "sea bass" OR seabass OR barramundi OR yellowtail OR amberjack OR
Seriola OR cobia OR halibut OR turbot OR eel OR milkfish OR shrimp OR prawn OR "Litopenaeus vannamei” OR "Penaeus monodon" OR crayfish OR
lobster OR crab OR shellfish OR oyster OR mussel OR clam OR scallop OR abalone OR "bluefin tuna” OR "carp” OR "“flounder” OR "grouper” OR "mackerel”
OR "pufferfish” OR "sturgeon” OR "Marsupenaeus japonicus”)

OR

("alternative protein"~1 OR "sustainable protein”~1 OR "plant-based protein”~1 OR "animal-free protein"~1 OR "cultured protein"~1 OR "cultivated
protein”~1 OR "cell-based protein"~1 OR "lab-grown protein”~1 OR "protein alternative"~1 OR "protein sustainable"~1 OR "protein plant-based"~1 OR
"protein animal-free"~1 OR "protein cultured”~1 OR "protein cultivated"~1 OR "protein cell-based"~1 OR "protein lab-grown"~1 OR "protein substitute"~1
OR "protein analogue"~1) AND (feed OR meal OR diet OR ration OR grain) AND (aquaculture OR mariculture OR fish OR aqua OR marine OR teleost OR
salmon OR trout OR tilapia OR catfish OR "sea bream" OR seabream OR "sea bass" OR seabass OR barramundi OR yellowtail OR amberjack OR Seriola OR
cobia OR halibut OR turbot OR eel OR milkfish OR shrimp OR prawn OR "Litopenaeus vannamei” OR "Penaeus monodon” OR crayfish OR lobster OR crab
OR shellfish OR oyster OR mussel OR clam OR scallop OR abalone OR "bluefin tuna” OR “carp” OR "flounder"” OR "grouper” OR "mackerel" OR "pufferfish”
OR "sturgeon” OR "Marsupenaeus japonicus”) AND (bacteria OR microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR
mycobiome OR bacteriome OR phytobiome OR archaeome OR fungi OR fungus OR yeast OR microalgae OR microphytes OR Acetobacterium OR
Acutodesmus OR Alcaligenes OR Anabaena OR Arthrospira OR Aspergillus OR Aulosira OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR
Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR Botryococcus OR Brevibacterium OR Calothrix OR Candida OR Carnobacterium OR
Chaetoceros OR Chlorella OR Chromobacterium OR Clostridium OR Cordyceps OR Corynebacterium OR Crypthecodinium OR Cupriavidus OR
Cyberlindnera OR Debaryomyces OR Desmodesmus OR Dunaliella OR Enterobacter OR Euglena OR Galdieria OR Gluconobacter OR Haematococcus OR
Hanseniaspora OR Hydrogenophaga OR lIsaria OR Isochrysis OR Issatchenkia OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR
Komagataella OR Lacticaseibacillus OR Lactobacillus OR Lactococcus OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR Lysinibacillus OR
Megasphaera OR Methanococcus OR Methanosaeta OR Methylacidiphilum OR Methylocaldum OR Methylococcus OR Methylocystis OR Methylomicrobium
OR Methylomonas OR Methylophilus OR Methylosinus OR Metschnikowia OR Microchloropsis OR Moorella OR Nannochloropsis OR Nitrobacter OR
Nitzschia OR Nostoc OR Paenibacillus OR Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR Porphyridium OR
Priestia OR Propionibacterium OR Pseudomonas OR Pseudozyma OR Purpureocillium OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR
Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR Scytonema OR Shewanella OR Skeletonema OR Spirulina OR
Streptomyces OR Tetradesmus OR Tetraselmis OR Thalassiosira OR Thauera OR Tisochrysis OR Trichoderma OR Weissella OR Wickerhamomyces OR
Xanthobacter OR Yarrowia OR Zygosaccharomyces OR "lactic acid bacteria” OR Aurantiochytrium)
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2. BYSOBE | B (H31HNTop10%) &) BRAIN

(1) ABO7ZIO—F
(R 4) RFEOIIVY 1 (2) (2-2) #12 xx-biotics

(probiotic OR prebiotic OR synbiotic OR postbiotic OR paraprobiotic OR immunobiotic OR eubiotic OR phytobiotic) AND (aquaculture OR mariculture OR
fish OR aqua OR marine OR teleost OR salmon OR trout OR tilapia OR catfish OR "sea bream” OR seabream OR "sea bass" OR seabass OR barramundi OR
yellowtail OR amberjack OR Seriola OR cobia OR halibut OR turbot OR eel OR milkfish OR shrimp OR prawn OR "Litopenaeus vannamei" OR "Penaeus
monodon” OR crayfish OR lobster OR crab OR shellfish OR oyster OR mussel OR clam OR scallop OR abalone OR "bluefin tuna” OR "carp” OR "flounder” OR
"grouper” OR "mackerel” OR "pufferfish” OR "sturgeon” OR "Marsupenaeus japonicus")

OR

((feed OR meal OR diet OR ration OR grain) AND (("additive" OR "supplement” OR "direct fed"~1) OR ((("antimicrobial growth promoter”~1 OR "antibiotic
growth promoter”~1) AND (alternative OR replacement)) OR "non antibiotic growth promoter"~1 OR "non antimicrobial growth promoter"~1))) AND
(aquaculture OR mariculture OR fish OR aqua OR marine OR teleost OR salmon OR trout OR tilapia OR catfish OR "sea bream” OR seabream OR "sea
bass" OR seabass OR barramundi OR yellowtail OR amberjack OR Seriola OR cobia OR halibut OR turbot OR eel OR milkfish OR shrimp OR prawn OR
“"Litopenaeus vannamei” OR "Penaeus monodon" OR crayfish OR lobster OR crab OR shellfish OR oyster OR mussel OR clam OR scallop OR abalone OR
"bluefin tuna” OR "carp” OR "flounder” OR "grouper” OR "mackerel” OR "pufferfish” OR "sturgeon” OR "Marsupenaeus japonicus") AND (bacteria OR
microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR archaeome OR
fungi OR fungus OR yeast OR microalgae OR microphytes OR cyanobacteria OR "lactic acid bacteria” OR Acutodesmus OR Alcaligenes OR Anabaena OR
Arthrobacter OR Arthrospira OR Aspergillus OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Azotobacter OR Bacillus OR
Bifidobacterium OR Botryococcus OR Brettanomyces OR Brevibacterium OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR
Chromobacterium OR Clostridium OR Cordyceps OR Corynebacterium OR Crypthecodinium OR Cupriavidus OR Cyberlindnera OR Debaryomyces OR
Delftia OR Desmodesmus OR Dunaliella OR Enterobacter OR Enterococcus OR Euglena OR Galdieria OR Gluconacetobacter OR Haematococcus OR
Hanseniaspora OR Isochrysis OR Kazachstania OR Kluyveromyces OR Komagataella OR Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR
Lactococcus OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR Lysinibacillus OR Megasphaera OR Methanomassiliicoccus OR Methanosarcina OR
Methylococcus OR Methylocystis OR Methylophilus OR Metschnikowia OR Microchloropsis OR Nannochloropsis OR Nitrobacter OR Nitrosomonas OR
Nitrosospira OR Nitrospira OR Nitzschia OR Nostoc OR Paenibacillus OR Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium
OR Pichia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR Pseudozyma OR Pythium OR Rhizobium OR Rhizopus OR Rhodobacter
OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR Shewanella OR Skeletonema OR
Spirulina OR Sporosarcina OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetragenococcus OR Tetraselmis OR Thalassiosira
OR Thauera OR Thiobacillus OR Tisochrysis OR Trichoderma OR Weissella OR Wickerhamomyces OR Yarrowia OR Zygosaccharomyces OR "Candidatus
Brocadia" OR "lactic acid bacteria”)
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(1) HEOFZIO0—F
(E4) ®’Z|EOIIVY 1 (2) (2-2) #13 SCO/=Eih/ IRRBREESE D)\ A LR

(("single cell oil"~1 OR "microbial oil"~1 OR "fungal oil"~1 OR "bacterial oil"~1 OR "yeast o0il"~1 OR "microalgal oil"~1 OR "oleaginous bacteria“~1 OR
"oleaginous yeast"~1 OR "oleaginous fungus’~1 OR "oleaginous fungi”~1 OR "oleaginous microalgae"~1) AND ("eicosapentaenoic acid" OR
"docosahexaenoic acid” OR "arachidonic acid" OR "omega-3 fatty acids" OR "essential fatty acid” OR "long-chain polyunsaturated fatty acids" OR
"unsaturated fatty acid" OR astaxanthin))

OR

(("bio engineering"~1 OR bioengineering OR "biological engineering”~1 OR "bio manufacturing"~1 OR biomanufacturing OR "synthetic biology"~1 OR "bio
synthesis"~1 OR biosynthesis OR "biological synthesis"~1 OR "strain improvement”~1 OR "strain development”~1 OR "strain optimization"~1 OR "strain
selection"~1 OR "bio process"~1 OR bioprocess OR "biological process"~1 OR "bio refining"~1 OR biorefining OR "bio reactor"~1 OR bioreactor OR "bio
foundry"~1 OR biofoundry OR "fed batch"~1 OR fedbatch OR "perfusion culture"~1 OR chemostat OR "cell culture”~1 OR "tissue culture"~1 OR "embryo
culture”~1 OR "bio catalysis"~1 OR biocatalysis OR "bio technology"~1 OR biotechnology OR "precision fermentation"~1 OR "microbial breeding"~1 OR
"industrial microbiology”~1 OR "applied microbiology"~1) AND ("eicosapentaenoic acid” OR "docosahexaenoic acid" OR "arachidonic acid" OR "omega-3
fatty acids” OR "essential fatty acid" OR "long-chain polyunsaturated fatty acids” OR "unsaturated fatty acid" OR astaxanthin) AND (bacteria OR
microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR archaeome OR
fungi OR fungus OR yeast OR microalgae OR microphytes OR Acetobacterium OR Acutodesmus OR Alcaligenes OR Anabaena OR Arthrobacter OR
Arthrospira OR Aspergillus OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR
Bifidobacterium OR Botryococcus OR Bradyrhizobium OR Burkholderia OR Calothrix OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR
Clonostachys OR Clostridium OR Corynebacterium OR Crypthecodinium OR Cyberlindnera OR Debaryomyces OR Desmodesmus OR Diversispora OR
Dunaliella OR Ensifer OR Enterobacter OR Enterococcus OR Eubacterium OR Euglena OR Funneliformis OR Galdieria OR Gluconobacter OR
Haematococcus OR Halanaerobium OR Herbaspirillum OR Hydrogenophaga OR Isaria OR Isochrysis OR Issatchenkia OR Kazachstania OR Klebsiella OR
Kluyveromyces OR Komagataella OR Lactiplantibacillus OR Leptolyngbya OR Leuconostoc OR Lysinibacillus OR Metarhizium OR Methanobrevibacter OR
Methanococcus OR Methylacidimicrobium OR Methylocaldum OR Methylomicrobium OR Methylomonas OR Methylophilus OR Methylosinus OR
Metschnikowia OR Microchloropsis OR Microcoleus OR Moesziomyces OR Nannochloropsis OR Nitrospira OR Nitzschia OR Nostoc OR Paraburkholderia OR
Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR Porphyridium OR Priestia OR Pseudomonas OR Pseudozyma
OR Pythium OR Rhizobium OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR
Scenedesmus OR Schizochytrium OR Scytonema OR Serratia OR Shewanella OR Sinorhizobium OR Skeletonema OR Spirulina OR Staphylococcus OR
Tetradesmus OR Tetraselmis OR Thalassiosira OR Thermoanaerobacter OR Tisochrysis OR Trichoderma OR Verticillium OR Wickerhamomyces OR Yarrowia
OR Zygosaccharomyces OR "Candidatus Kuenenia” OR "lactic acid bacteria"))
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(1) HEOFZIO0—F
(e 4) BFRIIVY 1 (2) (2-2) #14 KEEH

((biofilter OR "bio filter"~1 OR biofiltration OR "bio filtration"~1 OR "bio trickling"~1 OR biotrickling OR "biological filter"~1 OR bioreactor OR "bio
reactor"~1 OR biofloc OR "bio floc"~1 OR bioremediation OR "bio remediation"~1 OR bioaugmentation OR "bio augmentation~1 OR phytoremediation OR
"biological treatment”~1 OR anammox) AND (aquaculture OR mariculture OR fish OR aqua OR marine OR teleost OR salmon OR trout OR tilapia OR
catfish OR "sea bream" OR seabream OR "sea bass" OR seabass OR barramundi OR yellowtail OR amberjack OR Seriola OR cobia OR halibut OR turbot
OR eel OR milkfish OR shrimp OR prawn OR "Litopenaeus vannamei” OR "Penaeus monodon" OR crayfish OR lobster OR crab OR shellfish OR oyster OR
mussel OR clam OR scallop OR abalone OR "bluefin tuna” OR "carp” OR "flounder” OR "grouper” OR "mackerel” OR "pufferfish” OR "sturgeon” OR
"Marsupenaeus japonicus"”))

OR

((nitrification OR denitrification) AND (aquaculture OR mariculture OR fish OR aqua OR marine OR teleost OR salmon OR trout OR tilapia OR catfish OR
"sea bream” OR seabream OR "sea bass" OR seabass OR barramundi OR yellowtail OR amberjack OR Seriola OR cobia OR halibut OR turbot OR eel OR
milkfish OR shrimp OR prawn OR "Litopenaeus vannamei” OR "Penaeus monodon” OR crayfish OR lobster OR crab OR shellfish OR oyster OR mussel OR
clam OR scallop OR abalone OR "bluefin tuna” OR “"carp” OR "flounder” OR "grouper” OR "mackerel” OR "pufferfish” OR "sturgeon” OR "Marsupenaeus
japonicus") AND (bacteria OR microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR
phytobiome OR archaeome OR fungi OR fungus OR yeast OR microalgae OR microphytes OR Acaulospora OR Acetobacter OR Acidithiobacillus OR
Alcaligenes OR Anabaena OR Arthrobacter OR Arthrospira OR Aspergillus OR Aurantiochytrium OR Auxenochlorella OR Azospirillum OR Azotobacter OR
Bacillus OR Bifidobacterium OR Botryococcus OR Bradyrhizobium OR Brevibacterium OR Burkholderia OR Calothrix OR Candida OR Carnobacterium OR
Chaetoceros OR Chlorella OR Chromobacterium OR Claroideoglomus OR Clostridium OR Corynebacterium OR Cupriavidus OR Cutibacterium OR
Cyberlindnera OR Debaryomyces OR Delftia OR Desmodesmus OR Diversispora OR Ensifer OR Enterobacter OR Enterococcus OR Eubacterium OR Euglena
OR Funneliformis OR Galdieria OR Gallionella OR Gigaspora OR Haematococcus OR Hanseniaspora OR Herbaspirillum OR Hydrogenophaga OR Isochrysis
OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus
OR Lecanicillium OR Leptolyngbya OR Leptothrix OR Levilactobacillus OR Lysinibacillus OR Megasphaera OR Mesorhizobium OR Metarhizium OR
Methanobacterium OR Methanobrevibacter OR Methanocaldococcus OR Methanococcus OR Methanosaeta OR Methanosarcina OR Methanothrix OR
Methylacidimicrobium OR Methylacidiphilum OR Methylocaldum OR Methylococcus OR Methylocystis OR Methylomicrobium OR Methylomonas OR
Methylophilus OR Methylosinus OR Microchloropsis OR Moorella OR Nitrobacter OR Nitrosocosmicus OR Nitrosomonas OR Nitrososphaera OR Nitrosospira
OR Nitrosotalea OR Nitrospira OR Nitzschia OR Nostoc OR Paenibacillus OR Paraburkholderia OR Paracoccus OR Pediococcus OR Penicillium OR
Phaeodactylum OR Phormidium OR Pichia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR Rhizobium OR Rhizophagus OR
Rhodobacter OR Rhodopseudomonas OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Selenomonas OR Serratia OR Shewanella OR Sinorhizobium
OR Skeletonema OR Spirulina OR Sporomusa OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetraselmis OR Thalassiosira OR
Thauera OR Thiobacillus OR Tisochrysis OR Trichoderma OR Wickerhamomyces OR Xanthobacter OR Yarrowia OR "Candidatus Brocadia” OR "Candidatus
Jettenia" OR "Candidatus Kuenenia" OR "lactic acid bacteria"))
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(1) HEOFZIO0—F
(e 4) RFROIIY 1 (2) (2-2) #15 EWF5IR

(biocontrol OR "biological control” OR "antagonistic bacteria"~1 OR "bacterial antagonist”~1 OR "quorum quenching”~1 OR bacteriocin) AND (aquaculture
OR mariculture OR fish OR aqua OR marine OR teleost OR salmon OR trout OR tilapia OR catfish OR "sea bream” OR seabream OR "sea bass" OR seabass
OR barramundi OR yellowtail OR amberjack OR Seriola OR cobia OR halibut OR turbot OR eel OR milkfish OR shrimp OR prawn OR "Litopenaeus
vannamei” OR "Penaeus monodon” OR crayfish OR lobster OR crab OR shellfish OR oyster OR mussel OR clam OR scallop OR abalone OR "bluefin tuna” OR
"carp” OR "flounder" OR "grouper” OR "mackerel” OR "pufferfish” OR "sturgeon" OR "Marsupenaeus japonicus") AND (Acutodesmus OR Akanthomyces OR
Alcaligenes OR Anabaena OR Arthrobacter OR Arthrospira OR Aspergillus OR Aurantiochytrium OR Aureobasidium OR Azospirillum OR Azotobacter OR
Bacillus OR Beauveria OR Bifidobacterium OR Brevibacterium OR Burkholderia OR Calothrix OR Candida OR Carnobacterium OR Chaetoceros OR
Chlorella OR Chromobacterium OR Clonostachys OR Clostridium OR Coniothyrium OR Cordyceps OR Cupriavidus OR Cyberlindnera OR Debaryomyces OR
Delftia OR Desmodesmus OR Dunaliella OR Enterobacter OR Enterococcus OR Euglena OR Galdieria OR Gluconacetobacter OR Haematococcus OR
Hydrogenophaga OR Isaria OR Isochrysis OR Issatchenkia OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataella OR Lacticaseibacillus OR
Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Lecanicillium OR Leptothrix OR Leuconostoc OR Levilactobacillus OR Lysinibacillus OR
Mesorhizobium OR Metarhizium OR Methanopyrus OR Methanosarcina OR Methanothrix OR Methylococcus OR Methylocystis OR Methylomonas OR
Methylophilus OR Metschnikowia OR Microchloropsis OR Moesziomyces OR Nannochloropsis OR Nitrobacter OR Nitrosocosmicus OR Nitrosomonas OR
Nitrosospira OR Nitrospira OR Nitzschia OR Nostoc OR Paenibacillus OR Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium
OR Pichia OR Pochonia OR Porphyridium OR Priestia OR Pseudomonas OR Pseudozyma OR Purpureocillium OR Rhizobium OR Rhizopus OR Rhodobacter
OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR Scytonema OR Serratia OR
Shewanella OR Skeletonema OR Spirulina OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetraselmis OR Thalassiosira OR
Thiobacillus OR Tisochrysis OR Trichoderma OR Weissella OR Wickerhamomyces OR Yarrowia OR "Candidatus Kuenenia" OR "lactic acid bacteria")
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(1) HEOFZIO0—F
(e 4) ®Z\EOIY 2 (1) #16 HEEM

((fermented OR fermentation OR fermenting OR fermentative) AND ("food" OR "ready to eat" OR "beverage” OR "drink"” OR "alcoholic beverage" OR "dairy
product” OR "milk product”) OR (miso OR "soy sauce" OR sake OR shochu OR amazake OR vinegar OR nukazuke OR pickles OR kimchi OR sauerkraut OR
natto OR tempeh OR sourdough OR yogurt OR cheese OR kefir OR buttermilk OR katsuobushi OR narezushi OR "fish sauce" OR "nam pla” OR "nuoc mam"
OR shiokara OR wine OR beer OR cider OR kombucha)) AND (Acetobacter OR Actinomucor OR Acutodesmus OR Arthrobacter OR Arthrospira OR
Aspergillus OR Aulosira OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Bacillus OR Bifidobacterium OR Bradyrhizobium
OR Brettanomyces OR Brevibacterium OR Burkholderia OR Candida OR Carnobacterium OR Chlorella OR Chromobacterium OR Clonostachys OR
Clostridium OR Cordyceps OR Corynebacterium OR Crypthecodinium OR Cupriavidus OR Cyberlindnera OR Debaryomyces OR Dunaliella OR Ensifer OR
Enterobacter OR Enterococcus OR Eubacterium OR Euglena OR Galdieria OR Gluconacetobacter OR Gluconobacter OR Haematococcus OR
Halanaerobium OR Hanseniaspora OR Isaria OR Isochrysis OR Issatchenkia OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR
Komagataella OR Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR
Lysinibacillus OR Megasphaera OR Methanosphaera OR Methylococcus OR Methylocystis OR Methylomonas OR Methylophilus OR Metschnikowia OR
Microchloropsis OR Moesziomyces OR Moorella OR Nannochloropsis OR Nitzschia OR Nostoc OR Paenibacillus OR Paraburkholderia OR Paracoccus OR
Pediococcus OR Penicillium OR Phaeodactylum OR Pichia OR Pochonia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR Pythium
OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR
Serratia OR Shewanella OR Sinorhizobium OR Skeletonema OR Spirulina OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR
Tetragenococcus OR Tetraselmis OR Thalassiosira OR Thermoanaerobacter OR Tisochrysis OR Trichoderma OR Verticillium OR Weissella OR
Wickerhamomyces OR Xanthobacter OR Yarrowia OR Zygosaccharomyces OR "Candidatus Jettenia" OR "lactic acid bacteria” OR "starter culture"~-1 OR
"adjunct culture"~1 OR "protective culture”~1 OR "ripening culture”~1 OR "co culture"~1)

AND

(safety OR "shelf life" OR "freshness" OR "preservation” OR "clean label" OR quality OR stability OR consistency OR "batch-to-batch” OR "standardized" OR
"spoilage control” OR "mold control” OR "yeast control” OR contamination OR poisoning OR “flavor" OR "aroma” OR "smell” OR "taste” OR "aftertaste” OR
"mouthfeel” OR "texture" OR "thickness" OR "creaminess” OR "smoothness” OR "“crispiness” OR "springiness” OR "chewiness"” OR "crumb structure” OR
“richness” OR "balance” OR "sweetness" OR "sourness” OR "bitterness” OR "saltiness” OR "umami” OR "savory"” OR "off odor" OR health OR digestion OR
immunity OR antioxidant OR anti-inflammatory OR "blood sugar” OR "blood pressure” OR cholesterol)

AND

("bio engineering"~1 OR bioengineering OR "biological engineering"~1 OR "bio manufacturing”~1 OR biomanufacturing OR "synthetic biology"~1 OR "bio
synthesis"~1 OR biosynthesis OR "biological synthesis"~1 OR "strain improvement”~1 OR "strain development"~1 OR "strain optimization"~1 OR "strain
selection”~1 OR "bio process’~1 OR bioprocess OR "biological process"~1 OR "bio refining”"~1 OR biorefining OR "bio reactor”~1 OR bioreactor OR "bio
foundry”“~1 OR biofoundry OR "fed batch"~1 OR fedbatch OR "perfusion culture”~1 OR chemostat OR "cell culture"~1 OR "tissue culture”~1 OR "embryo
culture”~1 OR "bio catalysis"~1 OR biocatalysis OR "bio technology"~1 OR biotechnology OR "precision fermentation"~1 OR "microbial breeding"~1 OR
“industrial microbiology"~1 OR "applied microbiology"~1)
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(1) HEOFZIO0—F
(e 4) ®RJ|EOIY 2 (2) #17 RERE

"precision fermentation”

OR

(("genetic engineering”~1 OR "genome engineering"~1 OR "engineering genome"~1 OR "genetically engineered’~1 OR "engineered genetically"~1 OR
"genetic modification"~1 OR "genetically modified"~1 OR "modified genetically’~1 OR "protein engineering”~1 OR "engineering protein"~1 OR "enzyme
engineering”~1 OR "engineering enzyme"~1 OR "metabolic engineering”~1 OR "peptide engineering”~1 OR "pathway engineering"~1 OR "engineering
pathway"~1 OR "strain engineering”~1 OR "engineering strain”~1 OR "host engineering”~1 OR "engineering host"~1 OR "chassis engineering"~1 OR ("bio
engineering”~1 OR bioengineering) OR "biological engineering"~1 OR "tissue engineering"~1 OR "cell engineering"~1 OR "cellular engineering"~1 OR
"synthetic biology"~1 OR "DNA synthesis"~1 OR "RNA synthesis"~1 OR "gene synthesis"~1 OR "oligonucleotide synthesis"~1 OR "protein synthesis"~1 OR
"peptide synthesis"~1 OR ("bio synthesis"~1 OR biosynthesis) OR "biological synthesis"~1 OR "gene editing"~1 OR "genome editing"~1 OR "editing
genome”~1 OR "genetic editing"~1 OR "genetically edited"~1 OR "edited genetically”~1 OR CRISPR OR recombinant OR "heterologous expression“~1 OR
overexpression OR "strain improvement”~1 OR "strain development”~1 OR "strain optimization"~1 OR "strain selection"~1) AND (food OR groceries OR
“ready to eat” OR beverage OR drink OR "dairy product” OR "milk product”) AND (bacteria OR microbiology OR prokaryote OR archaea OR microbiota OR
mycobiome OR bacteriome OR phytobiome OR archaeome OR fungi OR fungus OR yeast OR microalgae OR microphyte OR Acetobacter OR
Acetobacterium OR Acidithiobacillus OR Alcaligenes OR Anabaena OR Arthrobacter OR Aspergillus OR Aulosira OR Aurantiochytrium OR Aureobasidium
OR Auxenochlorella OR Azospirillum OR Bacillus OR Bifidobacterium OR Bradyrhizobium OR Brettanomyces OR Brevibacterium OR Burkholderia OR
Calothrix OR Candida OR Chlorella OR Chromobacterium OR Clonostachys OR Clostridium OR Coniothyrium OR Cordyceps OR Corynebacterium OR
Crypthecodinium OR Cupriavidus OR Cutibacterium OR Cyberlindnera OR Debaryomyces OR Desmodesmus OR Dunaliella OR enococcus OR Ensifer OR
Enterobacter OR Enterococcus OR Eubacterium OR Euglena OR Galdieria OR Gallionella OR Gluconacetobacter OR Gluconobacter OR Haematococcus
OR Hanseniaspora OR Hydrogenophaga OR Isaria OR Isochrysis OR Issatchenkia OR Klebsiella OR Kluyveromyces OR Komagataella OR Lacticaseibacillus
OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Lecanicillium OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR Lysinibacillus OR
Megasphaera OR Metarhizium OR Methanococcus OR Methanomassiliicoccus OR Methanosaeta OR Methanosarcina OR Methanosphaera OR
Methylacidiphilum OR Methylocaldum OR Methylococcus OR Methylocystis OR Methylomicrobium OR Methylomonas OR Methylophilus OR Methylosinus
OR Metschnikowia OR Microchloropsis OR Moorella OR Nannochloropsis OR Nitrobacter OR Nostoc OR Paenibacillus OR Paraburkholderia OR Paracoccus
OR Pediococcus OR Phaeodactylum OR Phormidium OR Pichia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR Pseudozyma OR
Purpureocillium OR Pythium OR Rhizobium OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces
OR Scenedesmus OR Schizochytrium OR Serratia OR Shewanella OR Sinorhizobium OR Spirulina OR Sporomusa OR Staphylococcus OR Streptococcus OR
Streptomyces OR Tetraselmis OR Thalassiosira OR Thauera OR Thermoanaerobacter OR Tisochrysis OR Trichoderma OR Wickerhamomyces OR
Xanthobacter OR Yarrowia OR Zygosaccharomyces OR "Candidatus Brocadia” OR "lactic acid bacteria” OR Aurantiochytrium OR Mortierella))
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(1) HEOFZIO0—F
(e 4) ROIIY 2 (2) #18 SCP/HREEMm

("single cell protein”~1 OR "Single-cell ingredient”~1 OR mycoprotein OR "fungal protein"~1 OR "bacterial protein”~1 OR "yeast protein"~1 OR "microbial protein"~1 OR
"microalgal protein“~1) AND (food OR groceries OR "ready to eat” OR beverage OR drink OR "dairy product” OR "milk product” OR meat OR beef OR seafood OR pork OR
chicken OR human)

OR

("alternative food"~1 OR "alternative groceries’~1 OR "alternative beverage"~1 OR "alternative drink"~1 OR "alternative dairy"~1 OR "alternative milk"~1 OR "alternative
meat"~1 OR "alternative beef"~1 OR "alternative seafood"~1 OR "alternative pork"~1 OR “alternative chicken"~1 OR "sustainable food"~1 OR "sustainable groceries"~1 OR
"sustainable beverage"~1 OR "sustainable drink"~1 OR "sustainable dairy"~1 OR "sustainable milk"~1 OR "sustainable meat"~1 OR "sustainable beef"~1 OR "sustainable
seafood”~1 OR "sustainable pork"~1 OR "sustainable chicken"~1 OR "plant-based food"~1 OR "plant-based groceries"~1 OR "plant-based beverage"~1 OR "plant-based
drink"~1 OR "plant-based dairy"~1 OR "plant-based milk"~1 OR "plant-based meat"~1 OR "plant-based beef"~1 OR "plant-based seafood"~1 OR "plant-based pork“~1 OR
"plant-based chicken"~1 OR "animal free food"~1 OR "animal free groceries”~1 OR "animal free beverage"~1 OR "animal free drink"~1 OR "animal free dairy"~1 OR "animal
free milk"~1 OR "animal free meat"~1 OR "animal free beef"~1 OR "animal free seafood"~1 OR "animal free pork"~1 OR "animal free chicken"~1 OR "cultured food"~1 OR
"cultured groceries"~1 OR "cultured beverage"~1 OR "cultured drink"~1 OR "cultured dairy"~1 OR "cultured milk"~1 OR "cultured meat"~1 OR "cultured beef"~1 OR "cultured
seafood”~1 OR "cultured pork"~1 OR "cultured chicken"~1 OR "cultivated food"~1 OR "cultivated groceries"~1 OR "cultivated beverage"~1 OR “cultivated drink"~1 OR
"cultivated dairy"~1 OR "cultivated milk"~1 OR "cultivated meat"~1 OR "cultivated beef"~1 OR "cultivated seafood"~1 OR "cultivated pork"~1 OR "cultivated chicken"~1 OR
"cell based food"~1 OR "cell based groceries"~1 OR “cell based beverage"~1 OR "cell based drink"~1 OR "cell based dairy"~1 OR "cell based milk"~1 OR "cell based meat"~1
OR "cell based beef"~1 OR "cell based seafood"~1 OR "cell based pork"~1 OR "cell based chicken"~1 OR "lab grown food"~1 OR "lab grown groceries"~1 OR "lab grown
beverage"~1 OR "lab grown drink"~1 OR "lab grown dairy"~1 OR "lab grown milk"~1 OR "lab grown meat"~1 OR "lab grown beef"~1 OR "lab grown seafood"~1 OR "lab grown
pork"~1 OR "lab grown chicken"~1 OR "food substitute”~1 OR "food alternative”~1 OR "food analogue”~1 OR "groceries substitute”~1 OR "groceries alternative”~1 OR
"groceries analogue”~1 OR "beverage substitute"~1 OR "beverage alternative"~1 OR "beverage analogue"~1 OR "drink substitute"~1 OR "drink alternative"~1 OR "drink
analogue”~1 OR "dairy substitute”~1 OR "dairy alternative"~1 OR "dairy analogue”~1 OR "milk substitute"~1 OR "milk alternative"~1 OR "milk analogue”~1 OR "meat
substitute”~1 OR "meat alternative"~1 OR "meat analogue”~1 OR "beef substitute”~1 OR "beef alternative”~1 OR "beef analogue”~1 OR “"seafood substitute”~1 OR "seafood
alternative"~1 OR "seafood analogue”~1 OR "pork substitute”~1 OR "pork alternative"~1 OR "pork analogue"~1 OR "chicken substitute”~1 OR "chicken alternative"~1 OR
"chicken analogue”~1) AND (bacteria OR microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome
OR archaeome OR fungi OR fungus OR yeast OR microalgae OR microphytes OR Acetobacterium OR Actinomucor OR Acutodesmus OR Alcaligenes OR Anabaena OR
Arthrobacter OR Arthrospira OR Aspergillus OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Bacillus OR Botryococcus OR Bradyrhizobium OR
Brevibacterium OR Candida OR Chaetoceros OR Chlorella OR Claroideoglomus OR Clostridium OR Cordyceps OR Corynebacterium OR Crypthecodinium OR Cupriavidus OR
Cyberlindnera OR Debaryomyces OR Desmodesmus OR Dunaliella OR Enterobacter OR Enterococcus OR Euglena OR Galdieria OR Gluconobacter OR Haematococcus OR
Hydrogenophaga OR Isaria OR Isochrysis OR Issatchenkia OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataella OR Lacticaseibacillus OR Lactiplantibacillus OR
Lactobacillus OR Lactococcus OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR Lysinibacillus OR Methanococcus OR Methylacidiphilum OR Methylococcus OR
Methylocystis OR Methylomonas OR Methylophilus OR Metschnikowia OR Microchloropsis OR Nannochloropsis OR Nitrobacter OR Nitzschia OR Nostoc OR Paenibacillus OR
Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR Porphyridium OR Propionibacterium OR Rhizopus OR Rhodobacter OR
Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR Scytonema OR Shewanella OR Skeletonema OR Spirulina
OR Sporosarcina OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetragenococcus OR Tetraselmis OR Thalassiosira OR Thermoanaerobacter OR
Tisochrysis OR Trichoderma OR Weissella OR Wickerhamomyces OR Xanthobacter OR Yarrowia OR Zygosaccharomyces OR "lactic acid bacteria” OR Aurantiochytrium OR
Mortierella)
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(iR 4) REOVIV 2 (2) #19 xx-biotics

(probiotic OR prebiotic OR synbiotic OR postbiotic OR paraprobiotic OR psychobiotic OR immunobiotic OR eubiotic) AND NOT (livestock OR "farm
animal"~1 OR ruminant OR monogastric OR cattle OR cow OR bovine OR heifer OR calf OR sheep OR ovine OR goat OR caprine OR swine OR pig OR
poultry OR broiler OR turkey OR duck OR quail OR aquaculture OR mariculture OR fish OR aqua OR marine OR teleost OR salmon OR trout OR tilapia
OR catfish OR "sea bream” OR seabream OR "sea bass" OR seabass OR barramundi OR yellowtail OR amberjack OR Seriola OR cobia OR halibut OR
turbot OR eel OR milkfish OR shrimp OR prawn OR "Litopenaeus vannamei” OR "Penaeus monodon” OR crayfish OR lobster OR crab OR shellfish OR oyster
OR mussel OR clam OR scallop OR abalone OR "bluefin tuna” OR “carp” OR "flounder” OR "grouper” OR "mackerel” OR "pufferfish” OR "sturgeon” OR

"Marsupenaeus japonicus")
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(e 4) BRIIY 2 (2) #20 SHREMFPOAHIE

(food OR groceries OR "ready to eat” OR beverage OR drink OR "dairy product” OR "milk product” OR meat OR beef OR seafood OR pork OR chicken)
AND ("synthetic biology"~1 OR "DNA synthesis"~1 OR "RNA synthesis"~1 OR "gene synthesis"~1 OR "oligonucleotide synthesis"~1 OR "protein synthesis"~1
OR "peptide synthesis"~1 OR biosynthesis OR "biological synthesis"~1 OR "metabolic engineering”~1 OR "peptide engineering"~1 OR "pathway
engineering”~1) AND (bacteria OR microbiology OR prokaryote OR archaea OR microbiota OR mycobiome OR bacteriome OR phytobiome OR archaeome
OR fungi OR fungus OR yeast OR microalgae OR microphyte OR Acetobacter OR Acetobacterium OR Acidithiobacillus OR Actinomucor OR Acutodesmus
OR Alcaligenes OR Anabaena OR Arthrobacter OR Arthrospira OR Aspergillus OR Aulosira OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR
Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR Bifidobacterium OR Botryococcus OR Brettanomyces OR Brevibacterium OR Burkholderia OR
Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR Clonostachys OR Clostridium OR Cordyceps OR Corynebacterium OR Crypthecodinium OR
Cupriavidus OR Cyberlindnera OR Debaryomyces OR Desmodesmus OR Dunaliella OR Oenococcus OR Ensifer OR Enterobacter OR Enterococcus OR
Eubacterium OR Euglena OR Funneliformis OR Galdieria OR Gluconacetobacter OR Gluconobacter OR Haematococcus OR Halanaerobium OR
Hanseniaspora OR lIsaria OR Isochrysis OR Issatchenkia OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR Komagataella OR
Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR Lysinibacillus OR
Megasphaera OR Mesorhizobium OR Metarhizium OR Methanocaldococcus OR Methanococcus OR Methanosarcina OR Methanothrix OR Methylocaldum OR
Methylococcus OR Methylocystis OR Methylomicrobium OR Methylomonas OR Methylophilus OR Methylosinus OR Metschnikowia OR Microchloropsis OR
Moesziomyces OR Moorella OR Nannochloropsis OR Nitzschia OR Nostoc OR Paenibacillus OR Paraburkholderia OR Paracoccus OR Pediococcus OR
Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR Pochonia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR
Pseudozyma OR Purpureocillium OR Pythium OR Rhizobium OR Rhizophagus OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodosporidium OR
Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR Serratia OR Shewanella OR Sinorhizobium OR Skeletonema OR Spirulina OR
Sporomusa OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetragenococcus OR Tetraselmis OR Thalassiosira OR Thauera OR
Thermoanaerobacter OR Thiobacillus OR Tisochrysis OR Trichoderma OR Weissella OR Wickerhamomyces OR Xanthobacter OR Yarrowia OR
Zygosaccharomyces OR "lactic acid bacteria” OR Aurantiochytrium OR Mortierella OR "starter culture”~1 OR "adjunct culture”~1 OR "protective
culture”~1 OR "ripening culture"~1 OR "co culture"~1)
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(2 4) BJ|OIVY 2 (2) #21 RFIBEFEBPOKRELEE

(food OR groceries OR "ready to eat” OR beverage OR drink OR "dairy product” OR "milk product” OR meat OR beef OR seafood OR pork OR chicken)
AND ("biomass fermentation”~1 OR "biomass valorization"~1 OR "biomass upcycling”~1 OR "circular bioeconomy"~1 OR byproducts OR "non-edible part"~1
OR "non-edible fraction"~1 OR "inedible part"~1 OR "inedible fraction"~1 OR "non food part"~1 OR "non food fraction"~1 OR "underutilized biomass"~1 OR
"underutilised biomass"~1 OR "underused biomass"~1 OR "unused biomass"~1 OR "untapped biomass"~1 OR "residual biomass"~1 OR "waste biomass"~1 OR
lignocellulose OR "lignocellulosic biomass”~1 OR "lignocellulosic material”~1 OR "lignocellulosic feedstock"~1 OR “cellulosic biomass"~1 OR “cellulosic
feedstock"~1 OR "cellulosic material"~1 OR "woody biomass"~1 OR "plant biomass"~1 OR "lignocellulosic hydrolysate"~1 OR "cellulosic hydrolysate"~1 OR
"hemicellulose hydrolysate"~1 OR biomanufacturing OR "precision fermentation”~1 OR "microbial breeding"~1 OR "industrial microbiology"~1 OR "applied
microbiology”~1 OR "scale up"~1 OR "large scale"~1 OR "high throughput"~1 OR "Contract Manufacturing Organization"~1 OR "Contract Development and
Manufacturing Organization”~1 OR "Fermentation-as-a-Service"~1) AND (bacteria OR microbiology OR prokaryote OR archaea OR microbiota OR
mycobiome OR bacteriome OR phytobiome OR archaeome OR fungi OR fungus OR yeast OR microalgae OR microphyte OR Acaulospora OR Acetobacter
OR Acetobacterium OR Actinomucor OR Acutodesmus OR Alcaligenes OR Anabaena OR Arthrobacter OR Arthrospira OR Aspergillus OR Aurantiochytrium
OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR Bifidobacterium OR Botryococcus OR
Bradyrhizobium OR Brettanomyces OR Brevibacterium OR Burkholderia OR Calothrix OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR
Chromobacterium OR Claroideoglomus OR Clonostachys OR Clostridium OR Cordyceps OR Corynebacterium OR Crypthecodinium OR Cupriavidus OR
Cyberlindnera OR Debaryomyces OR Delftia OR Desmodesmus OR Dunaliella OR Ensifer OR Enterobacter OR Enterococcus OR Eubacterium OR Euglena
OR Funneliformis OR Galdieria OR Gluconacetobacter OR Gluconobacter OR Haematococcus OR Halanaerobium OR Hanseniaspora OR Herbaspirillum OR
Isaria OR Isochrysis OR Issatchenkia OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR Komagataella OR Lacticaseibacillus OR
Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR Lysinibacillus OR Megasphaera OR
Mesorhizobium OR Methanococcus OR Methanoculleus OR Methanomicrobium OR Methanothermobacter OR Methylacidiphilum OR Methylocaldum OR
Methylococcus OR Methylocystis OR Methylomicrobium OR Methylomonas OR Methylophilus OR Methylosinus OR Metschnikowia OR Microchloropsis OR
Microcoleus OR Moesziomyces OR Moorella OR Nannochloropsis OR Nitrobacter OR Nitrosomonas OR Nitrosospira OR Nitzschia OR Nostoc OR
Paenibacillus OR Paraburkholderia OR Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR Porphyridium OR
Priestia OR Propionibacterium OR Pseudomonas OR Pseudozyma OR Pythium OR Rhizobium OR Rhizophagus OR Rhizopus OR Rhodobacter OR
Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR Scytonema OR Selenomonas OR
Serratia OR Shewanella OR Sinorhizobium OR Skeletonema OR Spirulina OR Sporomusa OR Staphylococcus OR Streptococcus OR Streptomyces OR
Tetradesmus OR Tetragenococcus OR Tetraselmis OR Thalassiosira OR Thauera OR Thermoanaerobacter OR Thiobacillus OR Tisochrysis OR Trichoderma
OR Weissella OR Wickerhamomyces OR Xanthobacter OR Yarrowia OR Zygosaccharomyces OR "lactic acid bacteria” OR "starter culture"~1 OR "adjunct
culture”~1 OR "protective culture”~1 OR "ripening culture”~1 OR "co culture"~1)
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(genomics OR proteomics OR transcriptomics OR metabolomics OR "DNA sequencing”~1 OR "sequencing DNA"~1 OR "RNA sequencing”~1 OR "sequencing
RNA"~1 OR "single cell sequencing”~1 OR "amplicon sequencing”~1 OR "protein sequencing”~1 OR "peptide sequencing”~1 OR "DNA amplification"~1 OR
"RNA amplification”~1 OR PCR OR “"gene probes“~1 OR "DNA probes’~1 OR "DNA markers"~1 OR "molecular marker”~1 OR "gene chip”~1 OR bioinformatics

OR "computational biology"~1 OR "resource mining"~1 OR "gene profiling"~1 OR "RNA profiling”"~1 OR "protein profiling”"~1 OR "proteome profiling"~1 OR
"peptide profiling"~1 OR "metabolic profiling"~1)
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("genetic engineering”~1 OR "engineering genetic"~1 OR "genome engineering”~1 OR "engineering genome"~1 OR "genetically engineered"~1 OR
"engineered genetically”~1 OR "genetic modification"~1 OR "modification genetic"~1 OR "genetically modified"~1 OR "modified genetically"~1 OR
"protein engineering”~1 OR "engineering protein”~1 OR “"enzyme engineering”~1 OR "engineering enzyme"~1 OR "metabolic engineering"~1 OR
"engineering metabolic"~1 OR "peptide engineering”~1 OR "engineering peptide”~1 OR "pathway engineering”~1 OR "engineering pathway"~1 OR "strain
engineering”~1 OR "engineering strain"~1 OR "host engineering”~1 OR "engineering host"~1 OR "chassis engineering”~1 OR "engineering chassis"~1 OR
bioengineering OR "bio engineering”~1 OR "biological engineering"~1 OR “engineering biological"~1 OR "tissue engineering”~1 OR "engineering tissue"~1
OR "cell engineering”~1 OR "engineering cell"~1 OR "cellular engineering"~1 OR "engineering cellular'~1 OR "synthetic biology"~1 OR "biology
synthetic"~1 OR "DNA synthesis"~1 OR "synthesis DNA"~1 OR "RNA synthesis"~1 OR "synthesis RNA"~1 OR "gene synthesis"~1 OR "synthesis gene"~1 OR
"oligonucleotide synthesis"~1 OR "synthesis oligonucleotide"~1 OR “protein synthesis"~1 OR "synthesis protein”~1 OR "peptide synthesis"~1 OR "synthesis
peptide”~1 OR biosynthesis OR "bio synthesis"~1 OR "biological synthesis"~1 OR "synthesis biological"~1 OR "gene editing"~1 OR "editing gene"~1 OR
"genome editing"~1 OR "editing genome"~1 OR "genetic editing”"~1 OR "editing genetic"~1 OR "genetically edited"~1 OR "edited genetically”~1 OR CRISPR
OR recombinant OR "heterologous expression”~1 OR "expression heterologous”~1 OR overexpression OR “strain improvement”~1 OR "improvement
strain"~1 OR "strain development”~1 OR "development strain“~1 OR "strain optimization"~1 OR "optimization strain"~1 OR "strain selection"~1 OR
"selection strain"~1)
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(bioprocess OR "bio process"~1 OR "biological process”~1 OR "process biological’~1 OR biorefining OR "bio refining”"~1 OR bioreactor OR "bio reactor”~1
OR biofoundry OR "bio foundry"~1 OR "fed batch"~1 OR "batch fed"~1 OR "perfusion culture”~1 OR "culture perfusion”~1 OR chemostat OR “cell
culture”~1 OR "culture cell"~1 OR "tissue culture"~1 OR "culture tissue"~1 OR "embryo culture”~1 OR "culture embryo"~1 OR biocatalysis OR "bio
catalysis"~1 OR biotechnology OR "bio technology’~1 OR biomanufacturing OR "bio manufacturing”~1 OR "precision fermentation”~1 OR "fermentation
precision”~1 OR "microbial breeding"~1 OR "breeding microbial"~1 OR "industrial microbiology“~1 OR "microbiology industrial"~1 OR "applied
microbiology”~1 OR "microbiology applied"~1 OR "scale up”~1 OR "up scale”~1 OR "large scale"~1 OR "scale large"~1 OR "high throughput"~1 OR
"throughput high"~1 OR "Contract Manufacturing Organization"~1 OR "Manufacturing Organization Contract"~1 OR "Contract Development and
Manufacturing Organization”~1 OR "Development and Manufacturing Organization Contract”~1 OR "Fermentation-as-a-Service"” OR "digital twin"~1 OR
"twin digital"~1 OR "process analytical technology”~1 OR "analytical technology process’~1 OR “"quality by design"~1 OR "design quality"~1 OR "soft
sensor’~1 OR "sensor soft"~1 OR "virtual sensor’~1 OR "sensor virtual"~1 OR chemometrics OR "model predictive control"~1 OR "predictive control
model"~1 OR "state estimation”~1 OR "estimation state”~1 OR "digital thread"~1 OR "thread digital"~1 OR "big data"~1 OR "data big"~1 OR "machine
learning”~1 OR "learning machine"~1 OR "deep learning"~1 OR "learning deep”~1 OR "neural network”~1 OR "network neural"~1 OR "random forest"~1 OR
"forest random"~1 OR "gradient boosting"~1 OR "boosting gradient”~1 OR "support vector’~1 OR "vector support”~1 OR "Gaussian process’~1 OR "process
Gaussian”~1 OR "Bayesian optimization”~1 OR "optimization Bayesian"~1 OR "reinforcement learning”~1 OR "learning reinforcement”~1 OR "active
learning”~1 OR "learning active"~1 OR "transfer learning”~1 OR "learning transfer"~1 OR "semi-supervised’~1 OR "self-supervised"~1 OR "anomaly
detection"~1 OR "detection anomaly"~1 OR "computer vision"~1 OR "vision computer”~1 OR "image analysis"~1 OR "analysis image"~1 OR "object
detection"~1 OR "detection object"~1 OR IoT OR "edge computing”~1 OR "computing edge"~1 OR "fog computing”~1 OR "computing fog"~1 OR "cloud
computing”~1 OR "computing cloud”~1 OR "wireless sensor’~1 OR "sensor wireless"~1 OR "sensor network"~1 OR "network sensor’~1 OR SCADA OR
biofoundry OR "bio foundry"~1 OR automation OR autonomous OR robot OR autosampler OR "auto sampler’~1 OR "microplate handler"~1 OR "handler
microplate”~1 OR "liquid handling”~1 OR "handling liquid"~1 OR "colony picker"~1 OR "picker colony"~1)
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(bioremediation OR "bio remediation”~1 OR biofiltration OR "bio filtration"~1 OR phytoremediation OR "phyto remediation"~1 OR "biological
treatment”~1 OR "treatment biological"~1 OR bioaugmentation OR "bio augmentation”~1 OR "life cycle assessment”~1 OR "cycle assessment life"~1 OR
environment OR sustainability OR “climate change"~1 OR "change climate”~1 OR "global warming”~1 OR "warming global"~1 OR decarbonization OR
decarbonisation OR "net zero"~1 OR "zero net"~1 OR "carbon neutrality"~1 OR "neutrality carbon"~1 OR “carbon capture”~1 OR "capture carbon"~1 OR
“"carbon utilization"~1 OR "utilization carbon"~1 OR “carbon storage"~1 OR "storage carbon”~1 OR "carbon footprint"~1 OR "footprint carbon"~1 OR
"greenhouse gas'~1 OR "gas greenhouse”~1 OR CO2 OR "carbon dioxide"~1 OR "dioxide carbon”~1 OR methane OR CH4 OR "nitrous oxide"~1 OR "oxide
nitrous”~1 OR N20 OR syngas OR "circular economy”~1 OR "economy circular’~1 OR "water footprint"~1 OR "footprint water"~1 OR wastewater OR

"waste water"~1 OR effluent)
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- Journal ArticleZ#1.4B4INERT BT —FIN—X
SELE) Scopus (Elsevier) : 9,060/ DX HA[1]
SZEE) Web of Science Core Collection (Clarivate) : 97004 HA[2]

Lens.orgiftE

Lens.org(3tHRIVRIEEFIDHEEITETH D Cambia (https://cambia.org/) NMEEITBZA-T>TSw b
JA—/Ix (https://www.lens.org/)

ENRROEERT—FIV—-X FERUNEKEMRE (UNEFELTop10)  (EXiE(IIournal Article)

Elsevier BY I 20,028,892
Springer Science and Business Media LLC s 10,181,963
Wiley s 8,894,553
Informa UK Limited s 4 974,540

Oxford University Press (OUP) mmmmm 3 453,908

SAGE Publications mmmm 2,980,688
Ovid Technologies (Wolters Kluwer Health) mmm 2,336,562
American Chemical Society (ACS) mmm 1,994,180

Cambridge University Press (CUP) mm 1,740,825 |6| LENS.ORG
Institute of Electrical and Electronics... 8 1,632,310 == soling The roblem o roblem Sohing ™

@ Microsoft Academic @ CrossRef @ FubMad @ OQpenalex

[1] https://view.highspot.com/viewer/6551e65b86380b4ef0fb87f9
[2] https://clarivate.com/academia-government/scientific-and-academic-research/research-discovery-and-referencing/web-of-science/web-of-science-core-collection/
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2. wWXFEDEM | WX (F—T—RD1F) OBRAIN

(1) AEOZO—F
(R 2) MEHIIVUHNS | 25DRFENRICDNT
- JMRXFETIETAEADINBCEZRFAIC, EDHIC25DRBIVITVZERT X1

A OE
1. MEMEFAUEEBHKEZDEE R L(CET SR
(1) BBH} - BE - )\{ARXFT v =215 MOEEHMFHR
#1  HREYIRER) INAAT7 —F 4 SAF— BRI RIS T DMEY) - HHlEsE
#2 AR INAARZRT 1 U RYOEYIFEERCRES 3 DHEYD - #ilEsE
#3 )\ A ARF4=Za5>h- REFAZDIEEYHI R LR, RERFECIFREa R(F I MEY - MilERE
#4  ANITiE AT HIEDRIR(CEAS T DAY - Milesa
(2) (2-1) ZBE | 58 - BBRS (RIMED) OEERMBIR
#5  FEESR FEZVE, REET T — R, YA L—RHBCHTDMEY - HilEsE
#6  SCP/MEMZAIL<E Single cell Protein ™4z A< &
#7  xx-biotics TOINA AT 1 DRORA NNA AT DR, 8RR, AGPREBYDCH T DIEYD - milEs
#8 WAV JBED/\A ALRE WARER (P BE) WBRIOEE (CRADDMEY - MilEsE
#9  EpRILIE HIROHEAE(ETS) A AF b, RRMRICEADDMEYD - HilEsE
(2) (2-2) KE | A8 - EBHS GRIMMED) OEERIMRHR
#10 FEEGAN FEZE, RET T — R, U1 L—HBHCHITDMEY - e
#11 SCP/#EMIZAELE Single cell ProteintoMEMZAE<E (BIHRE)
#12  xx-biotics TOINA AT« DRXORA NNA AT DR, BRERIY). AGPREYICH T DHEY - HmEsE
#13  SCO/EEM/WARSIFEEZE D) \A ALERE BB B & L TDSCOWER. H7EAEES (DHAYEPA) DAFE(ICRIS 9 MY - MilES
#14 KBEHE IKEBOHITEER, ML - RECES T IMEY - HHlEE
#15  &EYIBARR HEMNZE SO DEYIRE U TOMEY) - Ml
2. MEMEFEAUZENEERTBER (BRICEIIRRESD)
(1) EHFREC KBS INHERREERTTRIR
#16 HREBES RERRORELEELRKE. RSO LICETN\AATESE
(2) MEMCLZIBRPEEXITBR (EHRBEEUN)
#17 (EERE FEERE CENR D DOIBEE B Ut/ \A AT EE
#18 SCP/RBESR SCPPOREBRR (RBADREI —J— RE) (LB MEY - il
#19  xx-biotics TOINA AT« DRORA NNA AT DR, BTUAD NCBVTDMEYD - HilEsE
#20 GSREMEORBITIE B (C K DT IEEE O BIESE T (C R T B AT
#21 FHAEBRERAPCAKSLEE FAAEBRERICHITDMEY - HHRE. KEREES-B2BREEDELE(CRET BT
3. MEMEEELUVTERT B LICET DR
#22 TBERHEER G I)ZORX0 -2, FOJ7A YU DOE(CREY 35T
#23  F4ET - AR - E GILISZT I I0E/KRENS. RHRECET MR
#24 1EE-EE-FTZY)L INA ALEEEDIEM, BIE, FEEL (KBLEEW™B2BY—ER) . AIVIoTE(CRT %
#25 RIE - &R RIBACEEL. CO2HIREICE T DAFRRF

¥ 1) EEDHOFT Ty SERKEF, REBOEILCTH>TTHRATII T Y LTS, 91



2. wWXFEDEM | WX (F—T—RD1F) OBRAIN

(1) RAEOFZTO—F
(R 3) BROUTVUDY>TILx1
- BEEDEFRBEEUTE, TRRNAREE] OR [BEEFRDHEAESDE] LUTWVS X2

X [BEEOHFEDE] ZU/R— MM IVEUVUTRHETDIET,. [RRNBEEZED TLRLD. BUBNOH
RICEZEZSNDHX] OHEBITS T ENIEN,
XIRH, BFEFBRICEFNED /A XDEL (. EMFIRGALC KL DESHHIB THEHAIND,

B2 | 1 (1) #1 tE¥IER

("bio fertilizer"~1 OR biofertilizer OR "bio inoculant~1 OR bioinoculant OR "bio compost”~1 OR biocompost OR "microbial fertilizer"~1 OR "microbial
inoculant”~1 OR "microbial compost”~1 OR "Plant Growth Promoting")

OR

((nitrogen OR nitrogenous OR nitrate OR nitrite OR ammonia OR ammonium OR urea OR phosphate OR phosphoric OR phosphatic OR phosphorus OR phosphite
OR potash OR potassium OR potassic OR kalium OR fertilizer OR inoculant OR compost OR NH3 OR NH4 OR NO3 OR NO2 OR PO4 OR P205 OR K20 OR KCl OR
K2504) AND (agriculture OR agronomy OR horticulture OR greenhouse OR arable OR "open field" OR orchard OR vineyard OR plantation OR Vegetables OR fruits
OR grains OR rice OR wheat OR barley OR soybean OR potato OR sugarcane OR "sugar beet" OR rapeseed OR maize OR corn OR cabbage OR spinach OR lettuce
OR onion OR scallion OR cucumber OR eggplant OR tomato OR pepper OR radish OR carrot OR celery OR asparagus OR cauliflower OR broccoli OR pumpkin OR
strawberry OR melon OR orange OR apple OR cherry OR grape OR chestnut OR pineapple OR kiwifruit OR rhizosphere OR phyllosphere) AND (bacteria OR
microbiology OR archaea OR prokaryote OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR archaeome OR fungi OR
fungus OR yeast OR microalgae OR microphytes OR actinomycetes OR endophyte OR Acaulospora OR Acetobacter OR Acidithiobacillus OR Actinomucor OR
Acutodesmus OR Akanthomyces OR Alcaligenes OR Anabaena OR Arthrobacter OR Arthrospira OR Aspergillus OR Aulosira OR Aureobasidium OR Auxenochlorella
OR Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR Bifidobacterium OR Bradyrhizobium OR Brevibacterium OR Burkholderia OR Calothrix OR Candida
OR Carnobacterium OR Chaetoceros OR Chlorella OR Claroideoglomus OR Clonostachys OR Clostridium OR Coniothyrium OR Cordyceps OR Corynebacterium OR
Cupriavidus OR Cyberlindnera OR Debaryomyces OR Delftia OR Desmodesmus OR Diversispora OR Dunaliella OR Ensifer OR Enterobacter OR Enterococcus OR
Euglena OR Funneliformis OR Galdieria OR Gallionella OR Gigaspora OR Gluconacetobacter OR Gluconobacter OR Haematococcus OR Halanaerobium OR
Hanseniaspora OR Herbaspirillum OR Hydrogenophaga OR Isaria OR Isochrysis OR Issatchenkia OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR
Komagataella OR Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Lecanicillium OR Leptolyngbya OR Leptothrix OR Leuconostoc OR
Levilactobacillus OR Lysinibacillus OR Mesorhizobium OR Metarhizium OR Methanobacterium OR Methanobrevibacter OR Methanoculleus OR
Methanomassiliicoccus OR Methanosaeta OR Methanosarcina OR Methanosphaera OR Methylococcus OR Methylocystis OR Methylomonas OR Methylophilus OR
Methylosinus OR Metschnikowia OR Microchloropsis OR Microcoleus OR Moesziomyces OR Nannochloropsis OR Nitrobacter OR Nitrosocosmicus OR Nitrosomonas
OR Nitrososphaera OR Nitrosospira OR Nitrosotalea OR Nitzschia OR Nostoc OR Paenibacillus OR Paraburkholderia OR Paracoccus OR Pediococcus OR Penicillium
OR Phaeodactylum OR Phormidium OR Pichia OR Pochonia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR Pseudozyma OR
Purpureocillium OR Pythium OR Rhizobium OR Rhizophagus OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR
Saccharomyces OR Scenedesmus OR Schizochytrium OR Scytonema OR Serratia OR Shewanella OR Sinorhizobium OR Skeletonema OR Spirulina OR Sporosarcina
OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetraselmis OR Thalassiosira OR Thiobacillus OR Tisochrysis OR Trichoderma OR
Verticillium OR Weissella OR Wickerhamomyces OR Xanthobacter OR Yarrowia OR Zygosaccharomyces OR "Candidatus Brocadia” OR "Candidatus Kuenenia” OR
"lactic acid bacteria"))

X 1) AR (— RDOERRCRTOBRRES T %BH
%2) EE3 [MMEMEELE U CERT 3 E(CETIMEMR] (CDWTE. BE 1~ 2 TESNET -ty NeBERE U, BEFAND (#22~#250BERE) TRER 92



2. wWXFEDEM | WX (F—T—RD1F) OBRAIN

(1) AEOFZZFO—F
(iR 4) +—9— 2RO BEN - RiEHiE

- AR —YDRL Y RZBETDICLZENE L. BRXIICHIMITENTODF—T—RBIC, A
X eSSt Uz,
- WRE | [FE] & [FEUNOE] (CH5E
- WIEREAR | 202066 ~20244F (FEBI(C&5ET)

- WERDE | MEMIER. HMEMER. )\AAXFTr=25> b AR SARNERNE &EE) .
FRlEERSE OKE) | CHRAEE(CXDISMIMMERREERMARE. MEMIC L DERERERI
¥ (GH u%@%lf/{%) . WEMEZEEREE U TERT S L(CET DMFHFE

- I3E. DA MRCE W F—TJ— K (FE) SEMtEROF—J— R (§8) Z&RD L.

AXZOBE | B (F—7— kM) @& BRAIN

F—O— R (1.1-2 WEMER)
- BBV F—-D—R
[fEUSH] Biocontrol/Biological Control (£#8IB5BR) . Bacillus Thuringiensis GRIRMFEERFM =R DTIE
#iE) . Entomopathogenic Fungi (BREFERIRE) . Trichoderma (RE> AR KU IFILYBOTER)
:|>(> l\ . [FhE] hEMSERUAEE, Antifungal Activity (REEEN)
- EiMEEOF—D0— R
[(hEBSM) Antifungal Activity. Secondary Metabolites (ZXAHIY) .
Biocontrol Agent (£¥Z#IB5BRFI) . Bacillus Velezensis (AE#KIBSEREIE L TRVLWSNZME)

L [FE] Entomopathogenic Fungi (BRFEERIRE) . Transcriptome (MRNADHK)
PEUADF—T—R (FiRFRiTop20) PEOF—I—R (FRRETop20)
B 2020 2021 2022 2023 2024 Rt # Keyword 2020 2021 2022 2023 2024 Rt
143 174 169 146 131 763 1Biocontrol 24 32 26 30 19 131
137 145 147 102 98 629 25 21 21 22 32 121
52 49 40 25 21 187 13 7 10 12 9 51
36 41 39 27 24 167 13 8 6 4 11 42
c ma 41 36 41 17 19 154 8 3 1" 5 13 40
6B|opest|c|de 35 38 27 25 23 148 GBacHlus Subtms 5 13 6 5 4 33
7Beauveria Bassiana 26 36 37 16 17 132 7Biocontrol Agent 5 0 7 6 3 21
Vv =, 8Biopesticides 22 34 33 16 20 125 8Bil opeslcde 5 5 4 2 5 21
EIA% E-I-TO p20 9Bacillus % 35 25 m 24 1 SSecondary Metabolites 6 4 4 2 3 19
“ - 10Antifungal Activity 13 22 32 2 29 118 2 3 6 2 5 18
G):F-— 'j _ l\ 11Tomato 24 29 31 16 16 116 5 1 5 4 3 18
12Secondary Metabolites 14 20 22 24 22 102 12En tomopamoge ic Fungi 2 2 3 4 6 17
13Biocontrol Agent 18 14 19 20 2 97 13Transcriptome 1 3 2 6 5 17
14Antagonism 32 18 16 15 10 91 14G owlh Promotion 3 0 6 5 2 16
15Fungi 21 27 16 16 9 89 15Induced Systemic Resistance 4 5 2 2 3 16
16Bacillus Subtilis 20 18 25 14 9 8 ¢ insecticidal Activity 5 s 4 4 5 1
17Bacillus Velezensis 4 17 19 24 22 86 17Meloidogyne Incognita 1 N ; ) 3 1
18Plant Growth Promotion 17 14 19 14 22 86 18Trichoderma 4 1 5 5 1 16
19Pepr 1o 25 18 At 8 gillus 3 4 1 2 5 15
— 20Endophytes 3 1 B ” 2 82 20Fusarium Graminearum 3 3 2 5 2 15 8
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2. wWXFEDEM | WX (F—T—RD1F) OBRAIN

F—O— RO (1.1-1 #EIER)
- SV F—-D—R
(FFELASY] Biofertilizer (JNARER) . PGPR (BMIAB{REREMLEYD) . Rhizosphere (EHRE)
((RE] Bacterial/Microbial Community (fi&YIE¥5&) . PGPR. Composting (#£AB{t) . Rhizosphere
- EitEEmOF+F—7—R
(FELST] 7L
[ch[E] Microbial Community (#&EYIEEEE)

PEMSNDOF—T—R ((FRFRETop20) PEDF—J— K (FERREHTop20)

# Keyword 2020 2021 2022 2023 2024 it # Keyword 2020 2021 2022 2023 2024 it
1Biofertilizer 116 132 149 63 41 501 1Bacterial Community 12 13 17 10 7 59
2Pgpr 11 107 97 50 52 417 2Pgpr 13 9 18 5 11 56
3Yield 88 69 89 16 15 277 3Composting 11 16 9 12 7 55
4Biofertilizers 64 8 79 25 19 273 4Microbial Community 9 7 12 12 13 53
5Plant Growth Promotion 47 59 64 54 46 270 5Rhizosphere 14 10 15 5 8 52
6Rhizosphere 53 67 63 47 36 266 6Biochar 7 7 15 10 6 45
7Sustainable Agriculture 34 57 54 38 46 229 7Biofertilizer 9 10 10 5 6 40
8Nitrogen Fixation 37 49 38 35 24 183 8 Arbuscular Mycorrhizal Fungi 2 7 17 7 6 39
9Rhizobium 54 45 48 8 8 163 9Soybean 6 4 6 9 7 32
10Arbuscular Mycorrhizal Fungi 42 30 32 24 30 158 10Rice 6 6 1 3 5 31
11Phosph0rus 41 33 38 15 30 157 11Nitrogen Fixation 6 6 8 6 4 30
12Plant Growth-Promoting Bacteria 18 28 41 26 37 150 12Plant Growth Promotion 5 4 8 3 77
13Soybean 38 35 42 20 11 146 13Microbiome 3 3. 10 4 6 26
14Rhizobacteria 2 38 32 17 16 145 14Maize 6 4 3 6 3 24
15Growth 47 42 4 8 3 144 15Yield 6 2 6 1 o 2
16Biocontrol 23 34 36 30 20 143 160rganic Fertilizer _ 2 6 U 6 2 1
17Wheat 38 24 36 24 16 138 gwrg]z;hm”ghp”t Sequencing ;‘ : g ;‘ ‘2‘ ;(2)
18Nitrogen 39 32 38 7 o 125 19Microbial Diversity 3 5 3 2 6 19
19Compost 38 37 26 16 7 124

20Maize 32 35 29 16 10 122 20Phosphate-Solubilizing Bacteria 2 6 3 4 4 19
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2. wWXFEDEM | WX (F—T—RD1F) OBRAIN

F—O— k2 (1.1-2 MEMESE)

- BB NF—-D—R
(R[ELS] Biocontrol/Biological Control (£#289B58%) . Bacillus Thuringiensis GEIRFIFREREMZFDOLIE
#iE) . Entomopathogenic Fungi (ERFEERIRE) . Trichoderma GRZ AR NI IFILYEDTFEH)
(hE] FEMEECAER,. Antifungal Activity (FLEEEM)

- EhtEEOF—J— R
(chEBIS+] Antifungal Activity. Secondary Metabolites (ZRAHYD) .
Biocontrol Agent (E¥=MBABRAEI) . Bacillus Velezensis (&¥MBAREI & U TRHUVLWSNHE)
[((FE] Entomopathogenic Fungi (E®RMKERIRE) . Transcriptome (MRNADFRK)

BhEMADF—T—R (FRXR5Top20) PEDOF—T—R (FERFR5Top20)

# Keyword 2020 2021 2022 2023 2024 5t # Keyword 2020 2021 2022 2023 2024 @ RR5T
1Biocontrol 143 174 169 146 131 763 1Biocontrol 24 32 26 30 19 131
2Biological Control 137 145 147 102 98 629 2Biological Control 25 21 21 22 32 121
3Bacillus Thuringiensis 52 49 40 25 21 187 3Bacillus Thuringiensis 13 7 10 12 9 51
4Entomopathogenic Fungi 36 41 39 27 24 167 4Antifungal Activity 13 8 6 4 1 42
5Trichoderma 41 36 41 17 19 154 5Bacillus Velezensis 8 3 11 5 13 40
6Biopesticide 35 38 27 25 23 148 6Bacillus Subtilis 5 13 6 5 4 33
7Beauveria Bassiana 26 36 37 16 17 132 7Biocontrol Agent 5 0 7 6 3 21
8Biopesticides 22 34 33 16 20 125 8Biopesticide 5 5 4 2 5 21
9Bacillus 26 25 25 22 24 122 9Secondary Metabolites 6 4 4 2 3 19

10Antifungal Activity 13 22 32 22 29 118 10Beauveria Bassiana 2 3 6 2 5 18

11Tomato 24 29 31 16 16 116 11Botrytis Cinerea 5 1 5 4 3 18

12Secondary Metabolites 14 20 22 24 22 102 12Entomopathogenic Fungi 2 2 3 4 6 17

13Biocontrol Agent 18 14 19 20 26 97 13Transcriptome 1 3 2 6 5 17

14Antagonism 32 18 16 15 10 91 14Growth Promotion 3 0 6 5 2 16

15Fungi 21 27 16 16 9 89 15Induced Systemic Resistance 4 5 2 2 3 16

16Bacillus Subtilis 20 18 2 14 o 86 6Insecticidal Activity 5 1 4 1 5 16

17Bacillus Velezensis . 4 17 19 24 22 86 17Meloidogyne Incognita 1 3 7 2 3 16

18Plant Growth Promotion 17 14 19 14 22 86 18Trichoderma 4 1 5 5 1 16

19Pgpr e 2518 4 84 oBacillus 3 4 1 2 5 15

20Endophytes 13 15 L 17 12 82 20Fusarium Graminearum 3 3 2 5 2
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2. wWXFEDEM | WX (F—T—RD1F) OBRAIN

F—J—RAH (L 1-3 )M ARFA=2135UH)

- B2V F—D—R
(hEASY] PGPR (HEY)EBIGEARRBHAEY)) . Plant Growth Promotion (HE¥IRE/RE) . Rhizosphere (FEHRE)
[chE] PGPR. Arbuscular Mycorrhizal Fungi (7—/\X#+1>—E#R&E) . Rhizosphere.
Salt Stress (X ~L-X)

- EhtEEOF—J— R
[(chE4Y] Abiotic Stress (FFEYIBIX ML X) . Drought (KAE)
(F(P[E] Bacterial/Microbial Community (f&48$%) . Microbiome (&E4DEIE) .
Drought Stress (KKAERX KL RX) IR E

PEUADF—DT—R (FRFRE1Top20) PEDOF—T—R (fFiRBE5Top20)

# Keyword 2020 2021 2022 2023 2024 Rt # Keyword 2020 2021 2022 2023 2024 =5t
1Pgpr 129 125 113 67 67 501 1Pgpr 15 13 22 11 16 77
2Biostimulant 47 66 82 42 43 280 2Arbuscular Mycorrhizal Fungi 7 14 13 5 14 53
3Plant Growth Promotion 52 52 70 50 51 275 3Rice 3 10 11 7 13 44
4Biostimulants 48 66 61 38 34 247 4Rhizosphere 7 10 9 6 11 43
5Rhizosphere 37 52 55 47 40 231 5Salt Stress 5 7 8 9 9 38
6Sustainable Agriculture 33 52 55 33 44 217 6Wheat 4 5 12 6 8 35
7Abiotic Stress 32 40 54 40 35 201 7Plant Growth-Promoting Rhizobacteria 5 7 4 6 12 34
8Salinity 34 51 50 30 19 184 8Biochar 4 7 10 6 5 32
9Drought 26 39 50 25 41 18 9Plant Growth Promotion 5 3011 3 9 31

10Salt Stress 27 34 41 34 35 17 10Cadmium 9 3 4 6 7 29

11Biocontrol 25 45 37 30 28 165 11Phytoremediation 7 6 6 3 7 29

12Endophytes 24 39 43 30 25 161 12Photosynthesis 5 5 7 5 5 27

Eir;te Iga:owth-l’romotmg 18 34 40 30 38 160 13Drought . 4 4 7 6 5 26
14Microbial Community 2 2 8 7 7 26

14Wheat % 29 3% 27 15 185 terial Community 34 10 2 6 25

15Rhizobacteria 36 34 33 17 26 146 16Microbiome 2 5 7 3 6 23

16Drought Stress . . 14 30 30 29 41 144 17Drought Stress 1 5 8 2 6 22

17 Arbuscular Mycorrhizal Fungi 32 25 33 27 24 141 18Maize 2 4 8 3 5 22

18PFant G.r'owth 20 24 43 27 21 135 19Transcriptome 2 5 4 5 6 22

19Biofertilizer 21 29 36 27 16 129 20Heavy Metal 5 5 5 1 5 21

20Yield 31 25 35 17 20 128 96



2. wWXFEDEM | WX (F—T—RD1F) OBRAIN

F—I—RoO (1.1-4 AILIR)

- SV F—-D—R
(RESN] XERE a0\, Cyanobacteria (BE%) . Biocrust (LIEFRMICHEMSNDIEYHRKRDENE) |
Biological Soil Crust (XEM&EMOIO=—)
[(ch[E] SXEREH R0, Bacterial Community (M&EY)EEE) . Biocrust

- EtEEOF—J— R
((FELS+] Cyanobacteria
(FE] 720U,

PEUAANDF—DT—R (FIRFRE1TTop20) PEIOF—T—K (FRRE1Top20)
Lo 2020 2021 2022 2023 2024  RE 4 kevword 2020 2021 2022 2023 2024 2025 Rt
1Cyanobacteria 1 2 2 4 4 13 — "
2Biocrust 1 3 0 2 0 6 1Art1f1c1.al Soil . 0 0 0 1 1 2 4
3Biocrusts 0 1 0 3 2 6 2Bacterial Community 0 0 2 0 1 1 4
4Biological Soil Crust 1 1 0 0 2 4 3Biocrust 0 1 2 0 0 1 4
ngtlraCF'al”g"_‘l“é , 8 1 ? (1) 1 ; 4Biological Soil Crust o o 2 1 0 0 3
iological Soil Crusts . .
7Cyanosphere 0 1 0 1 1 3 5Autotrophic Bacteria 0 0 1 1 0 0 2
8Drylands 1 1 1 0 0 3 6Biocrusts 0 0 0 0 0 2 2
9Soil 0 0 3 0 0 3 7Bioremediation 0 0 0 0 1 1 2
10S0il Microbiome 0 0 1 1 1 3 8lron Ore Tailings o o o 2 0 0 2
1150l Restoration 0 2 0 ! 0 3 9Microbial Function o 0o 1 0 1 0 2
12Arb lar M hizal Fungi 1 0 0 0 1 2
rouscifiar Mycorrhiza® Fungl 10Mineral Weathering o o o 2 0 0 2
13Artificial Soil 0 1 0 0 1 2 o el Associati . o o , . . ,
14Biochar 2 0 0 0 0 ) 10rgano-Mineral Association
15Biodiversity 1 1 0 0 0 2 gihzsz\h‘;gyps”m g g g g 1 1 ;
16Biogeochemistry 0 0 0 1 ! 2 14R:storL;tion o o 1 0o 0 1 2
17Bioremediation 0 1 0 0 1 2
18Compost 2 0 0 0 0 2 15Tropical Coral Island 0 0 0 1 0 1 2
19Dehydration 0 0 0 2 0 2
20Desiccation 0 0 0 2 0 2
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2. wWXFEDEM | WX (F—T—RD1F) OBRAIN

F—O—RDr (1.2-1 &BE)

- BB NF—-D—R
(F(REI4T] Probiotics (BRICERIRMAEY)) . Biogas. Fermentation (FE%) .
Anaerobic Digestion (& E1E) . Microbiota (M4E¥ER)
((FE] Composting (#AE{E) . Gut Microbiota (BBAEE) . Bacterial Community (f&EMEE) .
Antibiotic Resistance Genes (JUMEYEMIEETT)

- EhtEEOF—J— R
[((REILSE] Gut Microbiota (BBAREE) . Gut Health (BBDREER)
((RE] Aerobic Composting ({FUEHEAE{L) . Intestinal Microbiota (BARMEMER)

REMRADF—D—R (FRERE1Top20) PEIOF—T—K (FRRE1Top20)

# Keyword 2020 2021 2022 2023 2024 @ &t # Keyword 2020 2021 2022 2023 2024 &t
1Probiotics 76 78 100 68 62 384 1Growth Performance 19 40 31 21 30 141
2Broiler 73 73 78 46 71 341 2Composting 27 35 16 24 12 114
3Probiotic 102 72 78 40 48 340 3Gut Microbiota 17 21 32 14 15 99
4Growth Performance 38 61 56 59 80 294 4Broiler 13 25 22 15 20 95
5Biogas 76 64 45 21 9 215 5Bacterial Community 19 16 20 7 12 74
6Fermentation 52 50 46 27 26 201 6Antibiotic Resistance Genes 20 16 15 9 11 71
7 Anaerobic Digestion 50 54 42 21 21 188 7Anaerobic Digestion 18 17 18 5 8 66
8Microbiota 37 30 45 33 36 181 8Microbiota 15 14 16 8 12 65
9Poultry 41 34 47 31 28 181 9Probiotics 6 15 17 13 12 63

10Performance 47 30 33 29 32 171 10Microbial Community 10 16 22 8 6 62

11Broilers 33 38 24 28 23 146 11Pig Manure 13 12 12 7 4 48

12Gut Microbiota 17 18 34 22 28 119 12Immunity 5 13 14 3 8 43

13Safety 30 24 26 17 19 116 13Broilers 7 7 10 6 9 39

14Gut Health 13 24 22 25 29 113 14Intestinal Health 4 10 12 4 9 39

15Digestibility 25 23 25 12 26 111 15Meat Quality 10 7 8 5 9 39

16 lmmunity 15 22 31 18 22 108 16Rumen Fermentation 7 9 14 3 6 39

17Broiler Chickens 19 31 27 16 13 106 17Swine Manure 8 12 10 2 5 37

18Efficacy 30 16 25 20 15 106 18Biochar 11 12 5 2 36

19Methane 28 24 21 9 15 97 19Aerobic Composting 3 13 4 9 34

20Microbiome 13 15 20 23 26 97 20Intestinal Microbiota 3 6 5 8 12 34
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2. wWXFEDEM | WX (F—T—RD1F) OBRAIN

F—O— R (1.2-2 KE)

- SV F—-D—R
(hEBST] Probiotics (BFR(CERMAEY)) . Aquaculture (KEESE) . Immunity (&) .
Bioflo (EIEKEARNTHENIC KD THEMREINDHHH/REREAR) . Microalgae (#ifl=%8)
(FE]) Gut/Intestinal Microbiota (BBAMEYE) . Probiotics

- EtEEmOF—7— R
((hEBY+] Immune Response (#ZI5%Z) . Disease Resistance (/i) . Gut Microbiota (BBANER)
(FE] 720U,

REMRADF—D—R (FRERE1Top20) PEIOF—T—K (FRRE1Top20)

# Keyword 2020 2021 2022 2023 2024 &t # Keyword 2020 2021 2022 2023 2024 SR&t
1Probiotics 39 63 59 40 44 245 1Gut Microbiota 6 8 8 10 9 41
2Aquaculture 49 55 56 36 36 232 2Intestinal Microbiota 11 10 9 6 4 40
3Probiotic 27 45 36 29 16 153 3Probiotics 5 11 6 10 7 39
4Growth 36 36 33 11 27 143 4Growth Performance 4 3 11 4 5 27
5Growth Performance 16 30 33 21 24 124 5Nitrogen Removal 6 6 6 3 4 25
6Immunity 16 15 17 18 23 89 6Growth 7 3 8 2 4 24
7Biofloc 22 27 21 9 9 88 7Microbial Community 8 2 5 4 5 24
8Microalgae 11 24 11 17 14 77 8lmmunity 7 2 4 5 5 23
9Nile Tilapia 13 16 11 5 16 61 9Denitrification 4 5 5 2 4 20

10Fish 18 12 10 8 6 54 10Litopenaeus Vannamei 5 4 9 1 1 20

11Litopenaeus Vannamei 7 13 14 9 9 52 11Docosahexaenoic Acid 3 5 2 5 3 18

120reochromis Niloticus 12 14 9 9 6 50 12Mariculture Wastewater 4 5 3 5 1 18

13Fermentation 16 5 18 7 3 49 13Astaxanthin 3 6 2 1 4 16

14Immune Response 4 7 13 11 13 48 14Antioxidant Capacity 1 3 4 4 3 15

15Disease Resistance 1 6 17 12 9 45 15lmmune Response 5 4 5 1 0 15

16Gut Microbiota 4 5 8 9 19 45 16Probiotic 2 6 2 3 2 15

17Shrimp 8 16 6 7 7 44 17Aquaculture 2 4 3 2 3 14

18Microbiota 6 7 13 10 6 42 18Intestinal Health 4 3 2 2 3 14

19Tilapia 4 16 12 7 2 41 19Metabolic Engineering 1 8 1 1 3 14

20Microbiome 5 7 10 12 6 40 20Bacillus Subtilis 1 2 6 1 3 13
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2. wWXFEDEM | WX (F—T—RD1F) OBRAIN

F—O— R (2.1 EHEERm)

- BB NF—-D—R
((RESM] Fermentation (FE¥) . Lactic Acid Bacteria (ZLESE) . Probiotics (B2FR(CERRMEY) .
Saccharomyces Cerevisiae (HZFEER)
(FE] FEUNEE CAER

- EItEEOF—J— R
[hES] Lactiplantibacillus Plantarum (MEYJERDOEBEMDEESNDIE) .
Volatile Compounds (ERM4“BEHE) 2 E
[FE] Gut Microbiota (BERE#) . Microbial Community (MEMEESE) 1 &

PEUANDF—DT—R (FIRFRE1Top20) PEIOF—T—FK (FRFRE1Top20)

# Keyword 2020 2021 2022 2023 2024 &t # Keyword 2020 2021 2022 2023 2024 SREt
1Fermentation 102 147 156 116 112 633 1Fermentation 15 24 25 24 21 109
2Lactic Acid Bacteria 101 99 118 107 82 507 2Saccharomyces Cerevisiae 17 14 13 9 12 65
3Probiotics 37 68 83 55 38 281 3Lactic Acid Bacteria 15 5 17 8 17 62
4Saccharomyces Cerevisiae 56 52 41 33 30 212 4Gut Microbiota 3 9 12 7 10 41
5Yeast 35 37 41 33 28 174 5Microbial Community 5 7 5 14 10 41
6Probiotic 36 41 33 32 31 173 6High-Throughput Sequencing 15 5 7 3 6 36
7Antioxidant Activity 23 24 34 26 24 131 7 Antioxidant Activity 6 11 5 7 5 34
8Lactobacillus 34 27 25 15 17 118 8Correlation Analysis 5 5 4 10 8 32
9Wine 27 3% 20 20 14 117 9Metabolomics 5 3 3 6 12 29

10Lactiplantibacillus Plantarum 1 18 25 23 28 95 10Lactiplantibacillus Plantarum 1 5 6 6 10 28

11Antioxidant 15 19 2 15 13 83 11Volatile Compounds 4 4 5 8 7 28

12Volatile Compounds 9 14 22 13 23 81 12Lactobacillus Plantarum 6 9 6 3 2 26

13Lactobacillus Plantarum 27 17 16 6 6 72 13Metabolites 3 4 8 5 6 26

14Yeasts 16 24 15 7 8 70 14Lactobacillus 6 7 4 4 3 24

15Non-Saccharomyces 21 21 12 10 3 67 15Flavor 5 2 6 7 3 23

T6Metabolomics 3 7 13 16 24 63 16Microbial Diversity 3 5 3 6 6 23

17Microbial Community 6 7 12 12 24 61 17Probiotics 1 5 7 4 6 23

18Starter Culture 14 7 16 11 13 61 18 Antioxidant 1 4 5 5 3 18

19Gut Microbiota 3 11 13 18 14 59 19Baijiu 8 2 2 4 2 18

20Fermented Food 8 10 13 713 A 20Solid-State Fermentation 3 3 3 5 4 18100



2. wWXFEDEM | WX (F—T—RD1F) OBRAIN

F—O— R (2.2 EHREmMEN)

- EHENF—-D—R
(FFELSL) Probiotics (BERICERMAEY)) . Gut Microbiota/Microbiota/Microbiome (&) .
Prebiotics (BBARMIEIDIEIECARIE D THEESINDIRENKD)
(chE] Gut Microbiota. Probiotics

- EItEEOF—J— R
((FELAF] Inflammation (KE) . Dysbiosis (BERMHEEDEEIRRE) . Postbiotics (ERAMKEIEY)) R E
[FR[E]] Metabolic Engineering (¥IRBADRFEDREMOEECDHEZ ATLN(CO> bO—)LT DAl
Short-Chain Fatty Acids ((JE#EHREREE) . 72 <&

PEXSADF—T—R (FRXRFEETop20) hEOF—T—R (FFRFEFTop20)

# Keyword 2020 2021 2022 2023 2024 2REt # Keyword 2020 2021 2022 2023 2024 5t
1Probiotics 767 919 1005 893 889 4473 1Gut Microbiota 91 138 192 188 227 836
2Probiotic 430 464 505 344 370 2113 2Probiotics 98 146 165 153 156 718
3Gut Microbiota 163 259 333 324 368 1447 3Probiotic 40 55 48 53 63 259
4Prebiotics 192 190 222 173 192 969 4Metabolic Engineering 25 20 36 24 40 145
5Microbiota 181 205 185 171 181 923 5Prebiotics 25 23 30 29 23 130
6Microbiome 130 148 155 135 162 730 6Inflammation 15 20 32 26 19 112
7Lactic Acid Bacteria 131 150 176 117 124 698 7Short-Chain Fatty Acids 12 22 21 18 25 98
8Prebiotic 123 161 165 114 17 680 8Inflammatory Bowel Disease 3 13 11 25 38 90
9Lactobacillus 138 127 122 91 89 567

10Inflammation 81 85 101 109 126 502 90besity 15 18 21 16 178
11Gut Microbiome 55 71 102 123 119 470  10Microbiota 12 19 24 16 15 86
12Dysbiosis 81 95 9 87 110 469 11Ulcerative Colitis 2 12 11 27 28 80
130besity 69 88 74 94 78 403 12Saccharomyces Cerevisiae 11 13 18 13 24 79
14Synblot1cs 66 67 81 62 81 357 1 3Meta-Analysis 23 14 20 6 15 78
15Fermentation 63 60 73 67 80 343  14Fermentation " " 719 15 73
16Postbiotics 2 38 87 62 114 323  15Gut Microbiome 8 /71 w725 72
17Bifidobacterium 56 57 56 56 52 277 16Intestinal Microbiota 8 16 19 18 11 72
18Gut-Brain Axis 26 42 55 59 90 272  !7Synthetic Biology 3 o> 1’8 19 2 7
19Synbiotic 55 59 66 41 49 270 18Lactic Acid Bacteria 10 14 16 17 13 70
20Short-Chain Fatty Acids 30 29 59 56 55 229  19Lactobacillus o 13 16 16 7 ez

20Colitis 7 9 15 14 16 61

21Prebiotic 14 14 15 9 9 6
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2. wWXFEDEM | WX (F—T—RD1F) OBRAIN

F—I— RO (3. MEMDRESETER)
- SV F—-D—R
(fRELSM] Probiotics (BERICERRMEY) . Microbiome/Gut Microbiota/Microbiota (M4E¥E)
[(hE] Gut Microbiota (BFAR#EIEE) . Saccharomyces Cerevisiae (HWHFEBEEOD—D) .
Probiotics. Metabolic Engineering (¥il@NDYFEDRBMIDEECDHERZ ATHN(ICT> bO—JL I D)
- EIMEEOF—T—R
(chEBISY] Prebiotics (BRMHEDIEIECRIED THWEEINDIREMT) . Metabolomicsi2 &
[((h[E] Metabolomics. Microbiome. Fermentation (FE%) . Synthetic Biology (&K&EWMF) 1 E

PEUADF—DT—R (fFRRE1Top20) PEDOF—T—FK (FXF5Top20)

# Keyword 2020 2021 2022 2023 2024 25T # Keyword 2020 2021 2022 2023 2024 ZREt
1Probiotics 196 261 428 389 368 1642 1Gut Microbiota 32 52 70 78 86 318
2Microbiome 71 121 169 142 158 661 2Probiotics 31 42 62 74 65 274
3Gut Microbiota 50 90 160 165 175 640 3Metabolic Engineering 22 25 29 23 34 133
4Probiotic 88 96 189 129 133 635 4Saccharomyces Cerevisiae 15 21 25 14 29 104
5Microbiota 67 79 112 110 106 474 5Probiotic 7 22 19 27 25 100
6Lactic Acid Bacteria 58 82 121 94 73 428 6Metabolomics 10 21 22 19 25 97
7Fermentation 58 68 120 87 83 416 7Microbiome 10 12 17 19 22 80
8Prebiotics 47 67 113 94 92 413 8Microbial Community 16 10 16 14 21 77
9Biocontrol 69 71 92 88 74 394 9Fermentation 10 10 19 19 18 76

10Gut Microbiome 2389788329 10High-Throughput Sequencing 21 13 17 12 10 73
11Metabolomics 28 38 70 62 80 278
13Biological Control 39 50 82 42 43 25 12Biocontrol 8 18 16 17 9 68
14Dysbiosis 24 45 55 60 63 247 1 3B1’ological Control 14 14 16 11 12 67
15Sustainable Agriculture 29 47 55 39 56 226 T4Microbiota 7 11 24 9 13 64
16Rhizosphere 37 44 61 42 33 217 15Bacillus Subtilis 1 11 16 8 12 58
17Lactobacillus 38 39 47 48 40 212 16Lactic Acid Bacteria 6 4 19 11 12 52
18Microbiology 37 41 49 54 28 209 17Bacterial Community 7 1 18 8 6 50
19Prebiotic 29 30 49 49 46 203 18Growth Performance 3 11 9 7 17 47
20Biotechnology 34 47 53 43 23 200 19Biosynthesis 8 9 8 10 1 46
20Intestinal Microbiota 7 1 13 13 12 46
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2. wWXFEDEM | WX (F—T—RD1F) OBRAIN

(1) HEOFZIO0—F
(e 5) ®FEIIY 1 (1) #1 HEVEH

("bio fertilizer"~1 OR biofertilizer OR "bio inoculant”~1 OR bioinoculant OR "bio compost"~1 OR biocompost OR "microbial fertilizer'~-1 OR "microbial
inoculant”~1 OR "microbial compost”~1 OR "Plant Growth Promoting")

OR

((nitrogen OR nitrogenous OR nitrate OR nitrite OR ammonia OR ammonium OR urea OR phosphate OR phosphoric OR phosphatic OR phosphorus OR
phosphite OR potash OR potassium OR potassic OR kalium OR fertilizer OR inoculant OR compost OR NH3 OR NH4 OR NO3 OR NO2 OR PO4 OR P205 OR
K20 OR KCl OR K2504) AND (agriculture OR agronomy OR horticulture OR greenhouse OR arable OR "open field" OR orchard OR vineyard OR plantation
OR Vegetables OR fruits OR grains OR rice OR wheat OR barley OR soybean OR potato OR sugarcane OR "sugar beet” OR rapeseed OR maize OR corn OR
cabbage OR spinach OR lettuce OR onion OR scallion OR cucumber OR eggplant OR tomato OR pepper OR radish OR carrot OR celery OR asparagus OR
cauliflower OR broccoli OR pumpkin OR strawberry OR melon OR orange OR apple OR cherry OR grape OR chestnut OR pineapple OR kiwifruit OR
rhizosphere OR phyllosphere) AND (bacteria OR microbiology OR archaea OR prokaryote OR microbe OR microbiome OR microbiota OR mycobiome OR
bacteriome OR phytobiome OR archaeome OR fungi OR fungus OR yeast OR microalgae OR microphytes OR actinomycetes OR endophyte OR
Acaulospora OR Acetobacter OR Acidithiobacillus OR Actinomucor OR Acutodesmus OR Akanthomyces OR Alcaligenes OR Anabaena OR Arthrobacter OR
Arthrospira OR Aspergillus OR Aulosira OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR
Bifidobacterium OR Bradyrhizobium OR Brevibacterium OR Burkholderia OR Calothrix OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR
Claroideoglomus OR Clonostachys OR Clostridium OR Coniothyrium OR Cordyceps OR Corynebacterium OR Cupriavidus OR Cyberlindnera OR
Debaryomyces OR Delftia OR Desmodesmus OR Diversispora OR Dunaliella OR Ensifer OR Enterobacter OR Enterococcus OR Euglena OR Funneliformis
OR Galdieria OR Gallionella OR Gigaspora OR Gluconacetobacter OR Gluconobacter OR Haematococcus OR Halanaerobium OR Hanseniaspora OR
Herbaspirillum OR Hydrogenophaga OR Isaria OR Isochrysis OR Issatchenkia OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR Komagataella OR
Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Lecanicillium OR Leptolyngbya OR Leptothrix OR Leuconostoc OR
Levilactobacillus OR Lysinibacillus OR Mesorhizobium OR Metarhizium OR Methanobacterium OR Methanobrevibacter OR Methanoculleus OR
Methanomassiliicoccus OR Methanosaeta OR Methanosarcina OR Methanosphaera OR Methylococcus OR Methylocystis OR Methylomonas OR
Methylophilus OR Methylosinus OR Metschnikowia OR Microchloropsis OR Microcoleus OR Moesziomyces OR Nannochloropsis OR Nitrobacter OR
Nitrosocosmicus OR Nitrosomonas OR Nitrososphaera OR Nitrosospira OR Nitrosotalea OR Nitzschia OR Nostoc OR Paenibacillus OR Paraburkholderia OR
Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR Pochonia OR Porphyridium OR Priestia OR
Propionibacterium OR Pseudomonas OR Pseudozyma OR Purpureocillium OR Pythium OR Rhizobium OR Rhizophagus OR Rhizopus OR Rhodobacter OR
Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR Scytonema OR Serratia OR
Shewanella OR Sinorhizobium OR Skeletonema OR Spirulina OR Sporosarcina OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR
Tetraselmis OR Thalassiosira OR Thiobacillus OR Tisochrysis OR Trichoderma OR Verticillium OR Weissella OR Wickerhamomyces OR Xanthobacter OR
Yarrowia OR Zygosaccharomyces OR "Candidatus Brocadia" OR "Candidatus Kuenenia” OR "lactic acid bacteria"))
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2. wWXFEDEM | WX (F—T—RD1F) OBRAIN

(1) HEOFZIO0—F
(e 5) ®RZEIIY 1 (1) #2 HEMRE

("bio pesticide"~1 OR biopesticide OR "bio insecticide"~1 OR bioinsecticide OR "bio fungicide"~1 OR biofungicide OR "bio nematicide"~1 OR
bionematicide OR "bio herbicide"~1 OR bioherbicide OR "bio virucide"~1 OR biovirucide OR "microbial pesticide"~1 OR "microbial insecticide"~1 OR
"microbial fungicide"~1 OR "microbial nematicide"~1 OR "microbial herbicide"~1 OR "microbial virucide"~1 OR "bio acaricide"~1 OR bioacaricide OR
"microbial acaricide”-1 OR "bio bactericide"~1 OR biobactericide OR "microbial bactericide"~1 OR "bio molluscicide"~1 OR biomolluscicide OR
"microbial molluscicide”-1 OR "bio larvicide"~1 OR biolarvicide OR "microbial larvicide"-1 OR "bio ovicide"-1 OR bioovicide OR "microbial ovicide"~1)
OR

((pesticide OR "pest management”~1 OR insecticide OR fungicide OR nematicide OR herbicide OR virucide OR acaricide OR bactericide OR molluscicide
OR larvicide OR ovicide OR "biological control"~1 OR biocontrol OR "bio control”~1) AND (agriculture OR agronomy OR horticulture OR greenhouse OR
arable OR "open field" OR orchard OR vineyard OR plantation OR Vegetables OR fruits OR grains OR rice OR wheat OR barley OR soybean OR potato OR
sugarcane OR "sugar beet" OR rapeseed OR maize OR corn OR cabbage OR spinach OR lettuce OR onion OR scallion OR cucumber OR eggplant OR
tomato OR pepper OR radish OR carrot OR celery OR asparagus OR cauliflower OR broccoli OR pumpkin OR strawberry OR melon OR orange OR apple
OR cherry OR grape OR chestnut OR pineapple OR kiwifruit OR rhizosphere OR phyllosphere) AND (bacteria OR microbiology OR archaea OR prokaryote
OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR archaeome OR fungi OR fungus OR yeast OR microalgae
OR microphytes OR actinomycetes OR endophyte OR Acaulospora OR Actinomucor OR Acutodesmus OR Akanthomyces OR Alcaligenes OR Anabaena OR
Arthrobacter OR Arthrospira OR Aspergillus OR Aulosira OR Aureobasidium OR Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR Bifidobacterium
OR Botryococcus OR Bradyrhizobium OR Brevibacterium OR Burkholderia OR Calothrix OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR
Chromobacterium OR Claroideoglomus OR Clonostachys OR Clostridium OR Coniothyrium OR Cordyceps OR Cupriavidus OR Cyberlindnera OR
Debaryomyces OR Delftia OR Desmodesmus OR Dunaliella OR Ensifer OR Enterobacter OR Enterococcus OR Euglena OR Funneliformis OR Gigaspora OR
Gluconacetobacter OR Gluconobacter OR Hanseniaspora OR Herbaspirillum OR Isaria OR Isochrysis OR Issatchenkia OR Klebsiella OR Kluyveromyces OR
Komagataeibacter OR Komagataella OR Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Lecanicillium OR Leptolyngbya OR
Leuconostoc OR Levilactobacillus OR Lysinibacillus OR Mesorhizobium OR Metarhizium OR Methylococcus OR Methylocystis OR Methylomonas OR
Methylophilus OR Metschnikowia OR Microchloropsis OR Moesziomyces OR Nannochloropsis OR Nitrobacter OR Nitrosomonas OR Nitrospira OR Nitzschia
OR Nostoc OR Paenibacillus OR Paraburkholderia OR Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR
Pochonia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR Pseudozyma OR Purpureocillium OR Pythium OR Rhizobium OR
Rhizophagus OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR
Scytonema OR Serratia OR Shewanella OR Sinorhizobium OR Skeletonema OR Spirulina OR Sporosarcina OR Staphylococcus OR Streptomyces OR
Tetradesmus OR Tetraselmis OR Thalassiosira OR Thiobacillus OR Trichoderma OR Verticillium OR Weissella OR Wickerhamomyces OR Xanthobacter OR
Yarrowia OR Zygosaccharomyces OR "lactic acid bacteria"))
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(1) HEOFZIO0—F
(#R5) B%=OIIY 1 (1) #3 )\ ARFA4=Z25> b

(biostimulant OR "bio stimulant”~1 OR "Plant Growth Promoting"~1)

OR

((bacteria OR microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR
archaeome OR actinomycetes OR endophyte OR epiphyte OR fungi OR fungus OR yeast OR microalgae OR microphytes OR "arbuscular mycorrhiza"~1 OR
Acaulospora OR Acetobacter OR Actinomucor OR Acutodesmus OR Akanthomyces OR Alcaligenes OR Anabaena OR Arthrobacter OR Arthrospira OR
Aspergillus OR Aulosira OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR Bifidobacterium OR
Bradyrhizobium OR Brevibacterium OR Burkholderia OR Calothrix OR Candida OR Carnobacterium OR Chlorella OR Chromobacterium OR
Claroideoglomus OR Clonostachys OR Clostridium OR Cordyceps OR Corynebacterium OR Cupriavidus OR Cyberlindnera OR Debaryomyces OR Delftia OR
Desmodesmus OR Diversispora OR Dunaliella OR Ensifer OR Enterobacter OR Enterococcus OR Euglena OR Funneliformis OR Galdieria OR Gigaspora OR
Gluconacetobacter OR Haematococcus OR Hanseniaspora OR Herbaspirillum OR Hydrogenophaga OR Isaria OR Isochrysis OR Issatchenkia OR
Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR Komagataella OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR
Lecanicillium OR Leptolyngbya OR Leuconostoc OR Lysinibacillus OR Mesorhizobium OR Metarhizium OR Methanomicrobium OR Methanothrix OR
Methylocaldum OR Methylococcus OR Methylocystis OR Methylomonas OR Methylophilus OR Methylosinus OR Metschnikowia OR Microchloropsis OR
Microcoleus OR Moesziomyces OR Nannochloropsis OR Nitrobacter OR Nitrosocosmicus OR Nitrosomonas OR Nitzschia OR Nostoc OR Paenibacillus OR
Paraburkholderia OR Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR Pochonia OR Porphyridium OR Priestia
OR Pseudomonas OR Pseudozyma OR Purpureocillium OR Pythium OR Rhizobium OR Rhizophagus OR Rhizopus OR Rhodobacter OR Rhodopseudomonas
OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Scytonema OR Serratia OR Shewanella OR Sinorhizobium OR Spirulina OR
Sporosarcina OR Staphylococcus OR Streptomyces OR Tetradesmus OR Tetraselmis OR Thalassiosira OR Thiobacillus OR Tisochrysis OR Trichoderma OR
unneliformis OR Verticillium OR Weissella OR Wickerhamomyces OR Xanthobacter OR Yarrowia OR Zygosaccharomyces OR "Candidatus Brocadia" OR
"Candidatus Kuenenia" OR "lactic acid bacteria”) AND (((nutrient OR nitrogen OR phosphorus OR potassium OR water) AND ("use efficiency"~1 OR
availability)) OR (stress AND (tolerance OR resistance OR resilience OR adaptation) OR "quality traits"~1)) AND (improve OR enhance OR increase OR
promote OR stimulate OR augment OR boost OR mitigate OR alleviate OR protect OR preserve OR maintain OR prolong OR extension OR extend OR
strengthen) AND (agriculture OR agronomy OR horticulture OR greenhouse OR arable OR "open field" OR orchard OR vineyard OR plantation OR
Vegetables OR fruits OR grains OR rice OR wheat OR barley OR soybean OR potato OR sugarcane OR "sugar beet" OR rapeseed OR maize OR corn OR
cabbage OR spinach OR lettuce OR onion OR scallion OR cucumber OR eggplant OR tomato OR pepper OR radish OR carrot OR celery OR asparagus OR
cauliflower OR broccoli OR pumpkin OR strawberry OR melon OR orange OR apple OR cherry OR grape OR chestnut OR pineapple OR kiwifruit OR
rhizosphere OR phyllosphere)
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(1) HEOFZIO0—F
(We5) RIIVY 1 (1) #4 AR

(Technosol OR Technosoil OR “constructed soil"~1 OR "soil constructed”~1 OR "manufactured soil"~1 OR "soil manufactured”-1 OR "engineered soil"~1 OR
"soil engineered"~1 OR "synthetic soil"~1 OR "soil synthetic"~1 OR "artificial soil"~1 OR "soil artificial’~1 OR "bio crust"~1 OR biocrust) AND (bacteria OR
microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR archaeome OR
fungi OR fungus OR yeast OR microalgae OR microphytes OR actinomycetes OR Acaulospora OR Acetobacter OR Acidithiobacillus OR Acutodesmus OR
Akanthomyces OR Anabaena OR Arthrobacter OR Aspergillus OR Aureobasidium OR Azotobacter OR Bacillus OR Bradyrhizobium OR Chlorella OR
Claroideoglomus OR Clostridium OR Desmodesmus OR Ensifer OR Enterobacter OR Funneliformis OR Herbaspirillum OR Hydrogenophaga OR
Lactiplantibacillus OR Mesorhizobium OR Metarhizium OR Methylacidimicrobium OR Methylocystis OR Nitrosomonas OR Nitrososphaera OR Nitrosospira
OR Nitrospira OR Nostoc OR Paenibacillus OR Paracoccus OR Phormidium OR Pseudomonas OR Rhizobium OR Rhizophagus OR Rhizopus OR Rhodobacter
OR Saccharomyces OR Scytonema OR Streptomyces OR Thauera OR Thermoanaerobacter OR Trichoderma)
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(1) HEOFZIO0—F
(Res5) BRIIVY 1 (2) (2-1) #5 HEEAH

((fermented OR fermentation OR fermenting OR fermentative) AND (feed OR meal OR diet OR ration OR grain) AND (livestock OR "farm animal"~1 OR
ruminant OR monogastric OR cattle OR cow OR bovine OR heifer OR calf OR sheep OR ovine OR goat OR caprine OR swine OR pig OR poultry OR broiler
OR turkey OR duck OR quail))

OR

((silage OR haylage OR ensile) AND (feed OR meal OR diet OR ration OR grain) AND (livestock OR "farm animal"~1 OR ruminant OR monogastric OR
cattle OR cow OR bovine OR heifer OR calf OR sheep OR ovine OR goat OR caprine OR swine OR pig OR poultry OR broiler OR turkey OR duck OR quail)
AND (bacteria OR microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR
archaeome OR fungi OR fungus OR yeast OR microalgae OR microphytes OR Acetobacter OR Akanthomyces OR Anabaena OR Arthrobacter OR Arthrospira
OR Aspergillus OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR
Bifidobacterium OR Brevibacterium OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR Claroideoglomus OR Clonostachys OR Clostridium
OR Cordyceps OR Corynebacterium OR Crypthecodinium OR Cyberlindnera OR Debaryomyces OR Delftia OR Desmodesmus OR Dunaliella OR Oenococcus
OR Ensifer OR Enterobacter OR Enterococcus OR Eubacterium OR Euglena OR Galdieria OR Gluconacetobacter OR Gluconobacter OR Haematococcus OR
Isaria OR Isochrysis OR Issatchenkia OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR Komagataella OR Lacticaseibacillus OR
Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Leuconostoc OR Levilactobacillus OR Megasphaera OR Mesorhizobium OR Metarhizium OR
Methanobacterium OR Methanobrevibacter OR Methanocorpusculum OR Methanoculleus OR Methanomassiliicoccus OR Methanosaeta OR Methanosarcina
OR Methanosphaera OR Methanothermobacter OR Methanothrix OR Methylococcus OR Methylomonas OR Methylophilus OR Methylosinus OR
Metschnikowia OR Microchloropsis OR Microcoleus OR Nannochloropsis OR Nitrobacter OR Nitrososphaera OR Nostoc OR Paenibacillus OR
Paraburkholderia OR Paracoccus OR Pediococcus OR Penicillium OR Phormidium OR Pichia OR Pochonia OR Porphyridium OR Priestia OR
Propionibacterium OR Pseudomonas OR Pseudozyma OR Pythium OR Rhizobium OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR
Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR Serratia OR Shewanella OR Sinorhizobium OR Skeletonema
OR Spirulina OR Sporosarcina OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetraselmis OR Thauera OR Thermoanaerobacter OR Tisochrysis
OR Trichoderma OR Verticillium OR Weissella OR Wickerhamomyces OR Yarrowia OR Zygosaccharomyces OR "lactic acid bacteria”))

107



2. wWXFEDEM | WX (F—T—RD1F) OBRAIN

(1) HEOFZIO0—F
(fRE5) BFEIIY 1 (2) (2-1) #6 SCP/WMEMIAIELE

("single cell protein”~1 OR "Single-cell ingredient”~1 OR mycoprotein OR "fungal protein"~1 OR "bacterial protein"~1 OR "yeast protein"~1 OR "microbial
protein”~1 OR "microalgal protein“~1) AND (feed OR meal OR diet OR ration OR grain) AND (livestock OR "farm animal"~1 OR ruminant OR monogastric
OR cattle OR cow OR bovine OR heifer OR calf OR sheep OR ovine OR goat OR caprine OR swine OR pig OR poultry OR broiler OR turkey OR duck OR
quail)

OR

("alternative protein"~1 OR "sustainable protein”~1 OR "plant-based protein”~1 OR "animal-free protein"~1 OR "cultured protein"~1 OR "cultivated
protein”~1 OR "cell-based protein"~1 OR "lab-grown protein”~1 OR "protein alternative"~1 OR "protein sustainable"~1 OR "protein plant-based"~1 OR
"protein animal-free"~1 OR "protein cultured”~1 OR "protein cultivated"~1 OR "protein cell-based"~1 OR "protein lab-grown"~1 OR "protein substitute"~1
OR "protein analogue"~1) AND (feed OR meal OR diet OR ration OR grain) AND (livestock OR "farm animal’~1 OR ruminant OR monogastric OR cattle OR
cow OR bovine OR heifer OR calf OR sheep OR ovine OR goat OR caprine OR swine OR pig OR poultry OR broiler OR turkey OR duck OR quail) AND
(bacteria OR microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR
archaeome OR fungi OR fungus OR yeast OR microalgae OR microphytes OR Acetobacterium OR Acutodesmus OR Alcaligenes OR Anabaena OR
Arthrospira OR Aspergillus OR Aulosira OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Azotobacter OR Bacillus OR
Beauveria OR Botryococcus OR Brevibacterium OR Calothrix OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR Clostridium OR Cordyceps
OR Corynebacterium OR Crypthecodinium OR Cupriavidus OR Cyberlindnera OR Debaryomyces OR Desmodesmus OR Dunaliella OR Ensifer OR
Enterobacter OR Euglena OR Galdieria OR Gluconacetobacter OR Gluconobacter OR Haematococcus OR Hanseniaspora OR Isaria OR Isochrysis OR
Issatchenkia OR Kazachstania OR Kluyveromyces OR Komagataella OR Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR
Leptolyngbya OR Leuconostoc OR Megasphaera OR Methanococcus OR Methanoculleus OR Methylacidiphilum OR Methylocaldum OR Methylococcus OR
Methylocystis OR Methylomicrobium OR Methylomonas OR Methylophilus OR Methylosinus OR Metschnikowia OR Microchloropsis OR Moorella OR
Nannochloropsis OR Nitrosomonas OR Nitrosospira OR Nitzschia OR Nostoc OR Paenibacillus OR Paraburkholderia OR Paracoccus OR Pediococcus OR
Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR Porphyridium OR Propionibacterium OR Pseudomonas OR Pseudozyma OR Purpureocillium
OR Pythium OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR
Schizochytrium OR Shewanella OR Skeletonema OR Spirulina OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetraselmis OR Thalassiosira OR
Tisochrysis OR Trichoderma OR Weissella OR Wickerhamomyces OR Xanthobacter OR Yarrowia OR "Candidatus Brocadia” OR "lactic acid bacteria”)
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2. wWXFEDEM | WX (F—T—RD1F) OBRAIN

(1) ABO7ZIO—F
(fR5) RFEOIITY 1 (2) (2-1) #7 xx-biotics

(probiotic OR prebiotic OR synbiotic OR postbiotic OR paraprobiotic OR immunobiotic OR eubiotic OR phytobiotic) AND (livestock OR "farm animal"~1
OR ruminant OR monogastric OR cattle OR cow OR bovine OR heifer OR calf OR sheep OR ovine OR goat OR caprine OR swine OR pig OR poultry OR
broiler OR turkey OR duck OR quail)

OR ((feed OR meal OR diet OR ration OR grain) AND (("additive" OR "supplement” OR "direct fed"~1) OR ((("antimicrobial growth promoter"~1 OR
"antibiotic growth promoter"~1) AND (alternative OR replacement)) OR "non antibiotic growth promoter"~1 OR "non antimicrobial growth
promoter”~1))) AND (livestock OR “farm animal"~1 OR ruminant OR monogastric OR cattle OR cow OR bovine OR heifer OR calf OR sheep OR ovine OR
goat OR caprine OR swine OR pig OR poultry OR broiler OR turkey OR duck OR quail) AND (bacteria OR microbiology OR prokaryote OR archaea OR
microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR archaeome OR fungi OR fungus OR yeast OR microalgae OR
microphytes OR "lactic acid bacteria” OR Acetobacter OR Acetobacterium OR Acutodesmus OR Alcaligenes OR Anabaena OR Arthrobacter OR Arthrospira
OR Aspergillus OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Bacillus OR Beauveria OR Bifidobacterium OR
Brettanomyces OR Brevibacterium OR Burkholderia OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR Chromobacterium OR Clonostachys
OR Clostridium OR Cordyceps OR Corynebacterium OR Cupriavidus OR Cutibacterium OR Cyberlindnera OR Debaryomyces OR Delftia OR Desmodesmus
OR Dunaliella OR Enterobacter OR Enterococcus OR Eubacterium OR Euglena OR Galdieria OR Gigaspora OR Gluconacetobacter OR Gluconobacter OR
Haematococcus OR Hanseniaspora OR Isochrysis OR Issatchenkia OR Kazachstania OR Kluyveromyces OR Komagataeibacter OR Komagataella OR
Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Lecanicillium OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR
Lysinibacillus OR Megasphaera OR Methanobacterium OR Methanobrevibacter OR Methanocorpusculum OR Methanosphaera OR Methanothermobacter
OR Methylococcus OR Methylocystis OR Methylomicrobium OR Methylosinus OR Metschnikowia OR Microchloropsis OR Moorella OR Nannochloropsis OR
Nitrobacter OR Nitrosomonas OR Nitzschia OR Nostoc OR Paenibacillus OR Paraburkholderia OR Paracoccus OR Pediococcus OR Penicillium OR
Phaeodactylum OR Pichia OR Pochonia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR Purpureocillium OR Rhizobium OR
Rhizophagus OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR
Selenomonas OR Shewanella OR Skeletonema OR Spirulina OR Sporosarcina OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetragenococcus OR
Tetraselmis OR Thalassiosira OR Thiobacillus OR Tisochrysis OR Trichoderma OR Weissella OR Wickerhamomyces OR Yarrowia OR "lactic acid bacteria”)
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2. wWXFEDEM | WX (F—T—RD1F) OBRAIN

(1) HEOFZIO0—F
(e 5) BEIITVY 1 (2) (2-1) #8 WAV =) HEEFEDI\AAEE

(feed OR meal OR diet OR ration OR grain) AND (("amino acid” OR lysine OR methionine OR threonine OR tryptophan OR valine OR isoleucine OR leucine
OR phenylalanine OR histidine OR arginine OR enzyme OR Phytase OR Xylanase OR "Beta-glucanase” OR "Beta-mannanase” OR "Alpha-galactosidase” OR
Cellulase OR Pectinase OR Polygalacturonase OR "Alpha-amylase” OR Glucoamylase OR Pullulanase OR Protease OR "Ferulic acid esterase") AND ("bio
engineering”~1 OR bioengineering OR "biological engineering"~1 OR "bio manufacturing”"~1 OR biomanufacturing OR "synthetic biology"~1 OR "bio
synthesis"~1 OR biosynthesis OR "biological synthesis"~1 OR "strain improvement”~1 OR "strain development”~1 OR "strain optimization"~1 OR "strain
selection"~1 OR "bio process"~1 OR bioprocess OR "biological process"~1 OR "bio refining"~1 OR biorefining OR "bio reactor"~1 OR bioreactor OR "bio
foundry"~1 OR biofoundry OR "fed batch"~1 OR fedbatch OR "perfusion culture"~1 OR chemostat OR "cell culture”~1 OR "tissue culture"~1 OR "embryo
culture”~1 OR "bio catalysis"~1 OR biocatalysis OR "bio technology"~1 OR biotechnology OR "precision fermentation"~1 OR "microbial breeding"~1 OR
"industrial microbiology”~1 OR "applied microbiology"~1)) AND (livestock OR "farm animal"~1 OR ruminant OR monogastric OR cattle OR cow OR bovine
OR heifer OR calf OR sheep OR ovine OR goat OR caprine OR swine OR pig OR poultry OR broiler OR turkey OR duck OR quail)
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2. wWXFEDEM | WX (F—T—RD1F) OBRAIN

(1) HEOFZIO0—F
(iR 5) ®wRIIVY 1 (2) (2-1) #9 HixLHE

((manure OR slurry OR litter OR dung OR feces OR faeces OR excreta OR urine) AND (livestock OR “farm animal”~1 OR ruminant OR monogastric OR
cattle OR cow OR bovine OR heifer OR calf OR sheep OR ovine OR goat OR caprine OR swine OR pig OR poultry OR broiler OR turkey OR duck OR quail))
AND (fertilizer OR compost OR biogas OR biomethane OR "anaerobic digestion"~1 OR "anaerobic digester"~1 OR "co-digestion"~1 OR "co-digester"~1 OR
"bio filter"~1 OR biofilter OR "bio filtration"~1 OR biofiltration OR "bio trickling"~1 OR biotrickling OR "bio scrubber”~1 OR bioscrubber OR "bio
remediation”~1 OR bioremediation OR "bio filtration"~1 OR biofiltration OR "phyto remediation”~1 OR phytoremediation OR "biological treatment"~1 OR
bioaugmentation OR "bio augmentation”~1)
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2. wWXFEDEM | WX (F—T—RD1F) OBRAIN

(1) HEOFZIO0—F
(WReS5) RIIVY 1 (2) (2-2) #10 FHEEEN

(fermented OR fermentation OR fermenting OR fermentative) AND (feed OR meal OR diet OR ration OR grain) AND (aquaculture OR mariculture OR fish
OR aqua OR marine OR teleost OR salmon OR trout OR tilapia OR catfish OR "sea bream” OR seabream OR "sea bass" OR seabass OR barramundi OR
yellowtail OR amberjack OR Seriola OR cobia OR halibut OR turbot OR eel OR milkfish OR shrimp OR prawn OR "Litopenaeus vannamei” OR "Penaeus
monodon” OR crayfish OR lobster OR crab OR shellfish OR oyster OR mussel OR clam OR scallop OR abalone OR "bluefin tuna” OR "carp” OR "flounder” OR
"grouper” OR "mackerel” OR "pufferfish” OR "sturgeon” OR "Marsupenaeus japonicus")

OR

(silage OR haylage OR ensile) AND (feed OR meal OR diet OR ration OR grain) AND (aquaculture OR mariculture OR fish OR aqua OR marine OR teleost
OR salmon OR trout OR tilapia OR catfish OR "sea bream” OR seabream OR "sea bass" OR seabass OR barramundi OR yellowtail OR amberjack OR Seriola
OR cobia OR halibut OR turbot OR eel OR milkfish OR shrimp OR prawn OR "Litopenaeus vannamei” OR "Penaeus monodon” OR crayfish OR lobster OR
crab OR shellfish OR oyster OR mussel OR clam OR scallop OR abalone OR "bluefin tuna” OR “"carp” OR "flounder” OR "grouper” OR "mackerel" OR
"pufferfish” OR "sturgeon” OR "Marsupenaeus japonicus") AND (bacteria OR microbiology OR prokaryote OR archaea OR microbe OR microbiome OR
microbiota OR mycobiome OR bacteriome OR phytobiome OR archaeome OR fungi OR fungus OR yeast OR microalgae OR microphytes OR Acetobacter
OR Actinomucor OR Acutodesmus OR Akanthomyces OR Anabaena OR Arthrobacter OR Arthrospira OR Aspergillus OR Aulosira OR Aurantiochytrium OR
Aureobasidium OR Auxenochlorella OR Azospirillum OR Bacillus OR Beauveria OR Bifidobacterium OR Botryococcus OR Brettanomyces OR
Brevibacterium OR Burkholderia OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR Chromobacterium OR Clostridium OR Coniothyrium
OR Cordyceps OR Corynebacterium OR Crypthecodinium OR Cupriavidus OR Cyberlindnera OR Debaryomyces OR Delftia OR Desmodesmus OR Dunaliella
OR Oenococcus OR Ensifer OR Enterobacter OR Enterococcus OR Euglena OR Galdieria OR Gluconacetobacter OR Haematococcus OR Halanaerobium OR
Hanseniaspora OR Herbaspirillum OR Isaria OR Isochrysis OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR Komagataella OR
Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR Lysinibacillus OR
Megasphaera OR Methanomicrobium OR Methanothrix OR Methylococcus OR Methylocystis OR Methylomonas OR Methylophilus OR Metschnikowia OR
Microchloropsis OR Nannochloropsis OR Nitrobacter OR Nitrosomonas OR Nitzschia OR Nostoc OR Paenibacillus OR Paracoccus OR Pediococcus OR
Penicillium OR Phaeodactylum OR Pichia OR Pochonia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR Pseudozyma OR
Purpureocillium OR Pythium OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR
Scenedesmus OR Schizochytrium OR Scytonema OR Serratia OR Shewanella OR Sinorhizobium OR Skeletonema OR Spirulina OR Sporosarcina OR
Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetraselmis OR Thalassiosira OR Tisochrysis OR Trichoderma OR Weissella OR
Wickerhamomyces OR Yarrowia OR "lactic acid bacteria”)
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2. wWXFEDEM | WX (F—T—RD1F) OBRAIN

(1) HEOFZIO0—F
(WE5) ®Z|EOIY 1 (2) (2-2) #11 SCP/WEMIEAELE

("single cell protein”~1 OR "Single-cell ingredient”~1 OR mycoprotein OR "fungal protein"~1 OR "bacterial protein“~1 OR "yeast protein"~1 OR "microbial
protein”~1 OR "microalgal protein“~1) AND (feed OR meal OR diet OR ration OR grain) AND (aquaculture OR mariculture OR fish OR aqua OR marine OR
teleost OR salmon OR trout OR tilapia OR catfish OR "sea bream" OR seabream OR "sea bass" OR seabass OR barramundi OR yellowtail OR amberjack OR
Seriola OR cobia OR halibut OR turbot OR eel OR milkfish OR shrimp OR prawn OR "Litopenaeus vannamei” OR "Penaeus monodon" OR crayfish OR
lobster OR crab OR shellfish OR oyster OR mussel OR clam OR scallop OR abalone OR "bluefin tuna” OR "carp” OR "“flounder” OR "grouper” OR "mackerel”
OR "pufferfish” OR "sturgeon” OR "Marsupenaeus japonicus”)

OR

("alternative protein"~1 OR "sustainable protein”~1 OR "plant-based protein”~1 OR "animal-free protein"~1 OR "cultured protein"~1 OR "cultivated
protein”~1 OR "cell-based protein"~1 OR "lab-grown protein”~1 OR "protein alternative"~1 OR "protein sustainable"~1 OR "protein plant-based"~1 OR
"protein animal-free"~1 OR "protein cultured”~1 OR "protein cultivated"~1 OR "protein cell-based"~1 OR "protein lab-grown"~1 OR "protein substitute"~1
OR "protein analogue"~1) AND (feed OR meal OR diet OR ration OR grain) AND (aquaculture OR mariculture OR fish OR aqua OR marine OR teleost OR
salmon OR trout OR tilapia OR catfish OR "sea bream" OR seabream OR "sea bass" OR seabass OR barramundi OR yellowtail OR amberjack OR Seriola OR
cobia OR halibut OR turbot OR eel OR milkfish OR shrimp OR prawn OR "Litopenaeus vannamei” OR "Penaeus monodon” OR crayfish OR lobster OR crab
OR shellfish OR oyster OR mussel OR clam OR scallop OR abalone OR "bluefin tuna” OR “carp” OR "flounder"” OR "grouper” OR "mackerel" OR "pufferfish”
OR "sturgeon” OR "Marsupenaeus japonicus”) AND (bacteria OR microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR
mycobiome OR bacteriome OR phytobiome OR archaeome OR fungi OR fungus OR yeast OR microalgae OR microphytes OR Acetobacterium OR
Acutodesmus OR Alcaligenes OR Anabaena OR Arthrospira OR Aspergillus OR Aulosira OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR
Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR Botryococcus OR Brevibacterium OR Calothrix OR Candida OR Carnobacterium OR
Chaetoceros OR Chlorella OR Chromobacterium OR Clostridium OR Cordyceps OR Corynebacterium OR Crypthecodinium OR Cupriavidus OR
Cyberlindnera OR Debaryomyces OR Desmodesmus OR Dunaliella OR Enterobacter OR Euglena OR Galdieria OR Gluconobacter OR Haematococcus OR
Hanseniaspora OR Hydrogenophaga OR lIsaria OR Isochrysis OR Issatchenkia OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR
Komagataella OR Lacticaseibacillus OR Lactobacillus OR Lactococcus OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR Lysinibacillus OR
Megasphaera OR Methanococcus OR Methanosaeta OR Methylacidiphilum OR Methylocaldum OR Methylococcus OR Methylocystis OR Methylomicrobium
OR Methylomonas OR Methylophilus OR Methylosinus OR Metschnikowia OR Microchloropsis OR Moorella OR Nannochloropsis OR Nitrobacter OR
Nitzschia OR Nostoc OR Paenibacillus OR Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR Porphyridium OR
Priestia OR Propionibacterium OR Pseudomonas OR Pseudozyma OR Purpureocillium OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR
Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR Scytonema OR Shewanella OR Skeletonema OR Spirulina OR
Streptomyces OR Tetradesmus OR Tetraselmis OR Thalassiosira OR Thauera OR Tisochrysis OR Trichoderma OR Weissella OR Wickerhamomyces OR
Xanthobacter OR Yarrowia OR Zygosaccharomyces OR "lactic acid bacteria” OR Aurantiochytrium)
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2. wWXFEDEM | WX (F—T—RD1F) OBRAIN

(1) ABO7ZIO—F
(fR5) RFEIITVY 1 (2) (2-2) #12 xx-biotics

(probiotic OR prebiotic OR synbiotic OR postbiotic OR paraprobiotic OR immunobiotic OR eubiotic OR phytobiotic) AND (aquaculture OR mariculture OR
fish OR aqua OR marine OR teleost OR salmon OR trout OR tilapia OR catfish OR "sea bream” OR seabream OR "sea bass" OR seabass OR barramundi OR
yellowtail OR amberjack OR Seriola OR cobia OR halibut OR turbot OR eel OR milkfish OR shrimp OR prawn OR "Litopenaeus vannamei" OR "Penaeus
monodon” OR crayfish OR lobster OR crab OR shellfish OR oyster OR mussel OR clam OR scallop OR abalone OR "bluefin tuna” OR "carp” OR "flounder” OR
"grouper” OR "mackerel” OR "pufferfish” OR "sturgeon” OR "Marsupenaeus japonicus")

OR

((feed OR meal OR diet OR ration OR grain) AND (("additive" OR "supplement” OR "direct fed"~1) OR ((("antimicrobial growth promoter”~1 OR "antibiotic
growth promoter”~1) AND (alternative OR replacement)) OR "non antibiotic growth promoter"~1 OR "non antimicrobial growth promoter"~1))) AND
(aquaculture OR mariculture OR fish OR aqua OR marine OR teleost OR salmon OR trout OR tilapia OR catfish OR "sea bream” OR seabream OR "sea
bass" OR seabass OR barramundi OR yellowtail OR amberjack OR Seriola OR cobia OR halibut OR turbot OR eel OR milkfish OR shrimp OR prawn OR
“"Litopenaeus vannamei” OR "Penaeus monodon" OR crayfish OR lobster OR crab OR shellfish OR oyster OR mussel OR clam OR scallop OR abalone OR
"bluefin tuna” OR "carp” OR "flounder” OR "grouper” OR "mackerel” OR "pufferfish” OR "sturgeon” OR "Marsupenaeus japonicus") AND (bacteria OR
microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR archaeome OR
fungi OR fungus OR yeast OR microalgae OR microphytes OR cyanobacteria OR "lactic acid bacteria” OR Acutodesmus OR Alcaligenes OR Anabaena OR
Arthrobacter OR Arthrospira OR Aspergillus OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Azotobacter OR Bacillus OR
Bifidobacterium OR Botryococcus OR Brettanomyces OR Brevibacterium OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR
Chromobacterium OR Clostridium OR Cordyceps OR Corynebacterium OR Crypthecodinium OR Cupriavidus OR Cyberlindnera OR Debaryomyces OR
Delftia OR Desmodesmus OR Dunaliella OR Enterobacter OR Enterococcus OR Euglena OR Galdieria OR Gluconacetobacter OR Haematococcus OR
Hanseniaspora OR Isochrysis OR Kazachstania OR Kluyveromyces OR Komagataella OR Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR
Lactococcus OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR Lysinibacillus OR Megasphaera OR Methanomassiliicoccus OR Methanosarcina OR
Methylococcus OR Methylocystis OR Methylophilus OR Metschnikowia OR Microchloropsis OR Nannochloropsis OR Nitrobacter OR Nitrosomonas OR
Nitrosospira OR Nitrospira OR Nitzschia OR Nostoc OR Paenibacillus OR Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium
OR Pichia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR Pseudozyma OR Pythium OR Rhizobium OR Rhizopus OR Rhodobacter
OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR Shewanella OR Skeletonema OR
Spirulina OR Sporosarcina OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetragenococcus OR Tetraselmis OR Thalassiosira
OR Thauera OR Thiobacillus OR Tisochrysis OR Trichoderma OR Weissella OR Wickerhamomyces OR Yarrowia OR Zygosaccharomyces OR "Candidatus
Brocadia" OR "lactic acid bacteria”)
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2. wWXFEDEM | WX (F—T—RD1F) OBRAIN

(1) HEOFZIO0—F
(#E5) ®’Z\EIIVU 1 (2) (2-2) #13 SCO/=Eih/ IARBREESE D)\ A LR

(("single cell oil"~1 OR "microbial oil"~1 OR "fungal oil"~1 OR "bacterial oil"~1 OR "yeast o0il"~1 OR "microalgal oil"~1 OR "oleaginous bacteria“~1 OR
"oleaginous yeast"~1 OR "oleaginous fungus’~1 OR "oleaginous fungi”~1 OR "oleaginous microalgae"~1) AND ("eicosapentaenoic acid" OR
"docosahexaenoic acid” OR "arachidonic acid" OR "omega-3 fatty acids" OR "essential fatty acid” OR "long-chain polyunsaturated fatty acids" OR
"unsaturated fatty acid" OR astaxanthin))

OR

(("bio engineering"~1 OR bioengineering OR "biological engineering”~1 OR "bio manufacturing"~1 OR biomanufacturing OR "synthetic biology"~1 OR "bio
synthesis"~1 OR biosynthesis OR "biological synthesis"~1 OR "strain improvement”~1 OR "strain development”~1 OR "strain optimization"~1 OR "strain
selection"~1 OR "bio process"~1 OR bioprocess OR "biological process"~1 OR "bio refining"~1 OR biorefining OR "bio reactor"~1 OR bioreactor OR "bio
foundry"~1 OR biofoundry OR "fed batch"~1 OR fedbatch OR "perfusion culture"~1 OR chemostat OR "cell culture”~1 OR "tissue culture"~1 OR "embryo
culture”~1 OR "bio catalysis"~1 OR biocatalysis OR "bio technology"~1 OR biotechnology OR "precision fermentation"~1 OR "microbial breeding"~1 OR
"industrial microbiology”~1 OR "applied microbiology"~1) AND ("eicosapentaenoic acid” OR "docosahexaenoic acid" OR "arachidonic acid" OR "omega-3
fatty acids” OR "essential fatty acid" OR "long-chain polyunsaturated fatty acids” OR "unsaturated fatty acid" OR astaxanthin) AND (bacteria OR
microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome OR archaeome OR
fungi OR fungus OR yeast OR microalgae OR microphytes OR Acetobacterium OR Acutodesmus OR Alcaligenes OR Anabaena OR Arthrobacter OR
Arthrospira OR Aspergillus OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR
Bifidobacterium OR Botryococcus OR Bradyrhizobium OR Burkholderia OR Calothrix OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR
Clonostachys OR Clostridium OR Corynebacterium OR Crypthecodinium OR Cyberlindnera OR Debaryomyces OR Desmodesmus OR Diversispora OR
Dunaliella OR Ensifer OR Enterobacter OR Enterococcus OR Eubacterium OR Euglena OR Funneliformis OR Galdieria OR Gluconobacter OR
Haematococcus OR Halanaerobium OR Herbaspirillum OR Hydrogenophaga OR Isaria OR Isochrysis OR Issatchenkia OR Kazachstania OR Klebsiella OR
Kluyveromyces OR Komagataella OR Lactiplantibacillus OR Leptolyngbya OR Leuconostoc OR Lysinibacillus OR Metarhizium OR Methanobrevibacter OR
Methanococcus OR Methylacidimicrobium OR Methylocaldum OR Methylomicrobium OR Methylomonas OR Methylophilus OR Methylosinus OR
Metschnikowia OR Microchloropsis OR Microcoleus OR Moesziomyces OR Nannochloropsis OR Nitrospira OR Nitzschia OR Nostoc OR Paraburkholderia OR
Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR Porphyridium OR Priestia OR Pseudomonas OR Pseudozyma
OR Pythium OR Rhizobium OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR
Scenedesmus OR Schizochytrium OR Scytonema OR Serratia OR Shewanella OR Sinorhizobium OR Skeletonema OR Spirulina OR Staphylococcus OR
Tetradesmus OR Tetraselmis OR Thalassiosira OR Thermoanaerobacter OR Tisochrysis OR Trichoderma OR Verticillium OR Wickerhamomyces OR Yarrowia
OR Zygosaccharomyces OR "Candidatus Kuenenia” OR "lactic acid bacteria"))
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2. wWXFEDEM | WX (F—T—RD1F) OBRAIN

(1) HEOFZIO0—F
(WRe5) BFRIIVY 1 (2) (2-2) #14 KEEH

((biofilter OR "bio filter"~1 OR biofiltration OR "bio filtration"~1 OR "bio trickling"~1 OR biotrickling OR "biological filter"~1 OR bioreactor OR "bio
reactor"~1 OR biofloc OR "bio floc"~1 OR bioremediation OR "bio remediation"~1 OR bioaugmentation OR "bio augmentation~1 OR phytoremediation OR
"biological treatment”~1 OR anammox) AND (aquaculture OR mariculture OR fish OR aqua OR marine OR teleost OR salmon OR trout OR tilapia OR
catfish OR "sea bream" OR seabream OR "sea bass" OR seabass OR barramundi OR yellowtail OR amberjack OR Seriola OR cobia OR halibut OR turbot
OR eel OR milkfish OR shrimp OR prawn OR "Litopenaeus vannamei” OR "Penaeus monodon" OR crayfish OR lobster OR crab OR shellfish OR oyster OR
mussel OR clam OR scallop OR abalone OR "bluefin tuna” OR "carp” OR "flounder” OR "grouper” OR "mackerel” OR "pufferfish” OR "sturgeon” OR
"Marsupenaeus japonicus"”))

OR

((nitrification OR denitrification) AND (aquaculture OR mariculture OR fish OR aqua OR marine OR teleost OR salmon OR trout OR tilapia OR catfish OR
"sea bream” OR seabream OR "sea bass" OR seabass OR barramundi OR yellowtail OR amberjack OR Seriola OR cobia OR halibut OR turbot OR eel OR
milkfish OR shrimp OR prawn OR "Litopenaeus vannamei” OR "Penaeus monodon” OR crayfish OR lobster OR crab OR shellfish OR oyster OR mussel OR
clam OR scallop OR abalone OR "bluefin tuna” OR “"carp” OR "flounder” OR "grouper” OR "mackerel” OR "pufferfish” OR "sturgeon” OR "Marsupenaeus
japonicus") AND (bacteria OR microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR
phytobiome OR archaeome OR fungi OR fungus OR yeast OR microalgae OR microphytes OR Acaulospora OR Acetobacter OR Acidithiobacillus OR
Alcaligenes OR Anabaena OR Arthrobacter OR Arthrospira OR Aspergillus OR Aurantiochytrium OR Auxenochlorella OR Azospirillum OR Azotobacter OR
Bacillus OR Bifidobacterium OR Botryococcus OR Bradyrhizobium OR Brevibacterium OR Burkholderia OR Calothrix OR Candida OR Carnobacterium OR
Chaetoceros OR Chlorella OR Chromobacterium OR Claroideoglomus OR Clostridium OR Corynebacterium OR Cupriavidus OR Cutibacterium OR
Cyberlindnera OR Debaryomyces OR Delftia OR Desmodesmus OR Diversispora OR Ensifer OR Enterobacter OR Enterococcus OR Eubacterium OR Euglena
OR Funneliformis OR Galdieria OR Gallionella OR Gigaspora OR Haematococcus OR Hanseniaspora OR Herbaspirillum OR Hydrogenophaga OR Isochrysis
OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus
OR Lecanicillium OR Leptolyngbya OR Leptothrix OR Levilactobacillus OR Lysinibacillus OR Megasphaera OR Mesorhizobium OR Metarhizium OR
Methanobacterium OR Methanobrevibacter OR Methanocaldococcus OR Methanococcus OR Methanosaeta OR Methanosarcina OR Methanothrix OR
Methylacidimicrobium OR Methylacidiphilum OR Methylocaldum OR Methylococcus OR Methylocystis OR Methylomicrobium OR Methylomonas OR
Methylophilus OR Methylosinus OR Microchloropsis OR Moorella OR Nitrobacter OR Nitrosocosmicus OR Nitrosomonas OR Nitrososphaera OR Nitrosospira
OR Nitrosotalea OR Nitrospira OR Nitzschia OR Nostoc OR Paenibacillus OR Paraburkholderia OR Paracoccus OR Pediococcus OR Penicillium OR
Phaeodactylum OR Phormidium OR Pichia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR Rhizobium OR Rhizophagus OR
Rhodobacter OR Rhodopseudomonas OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Selenomonas OR Serratia OR Shewanella OR Sinorhizobium
OR Skeletonema OR Spirulina OR Sporomusa OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetraselmis OR Thalassiosira OR
Thauera OR Thiobacillus OR Tisochrysis OR Trichoderma OR Wickerhamomyces OR Xanthobacter OR Yarrowia OR "Candidatus Brocadia” OR "Candidatus
Jettenia" OR "Candidatus Kuenenia" OR "lactic acid bacteria"))
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(1) HEOFZIO0—F
(WRes5) ®FRIIVY 1 (2) (2-2) #15 EVFHIR

(biocontrol OR "biological control” OR "antagonistic bacteria"~1 OR "bacterial antagonist”~1 OR "quorum quenching”~1 OR bacteriocin) AND (aquaculture
OR mariculture OR fish OR aqua OR marine OR teleost OR salmon OR trout OR tilapia OR catfish OR "sea bream” OR seabream OR "sea bass" OR seabass
OR barramundi OR yellowtail OR amberjack OR Seriola OR cobia OR halibut OR turbot OR eel OR milkfish OR shrimp OR prawn OR "Litopenaeus
vannamei” OR "Penaeus monodon” OR crayfish OR lobster OR crab OR shellfish OR oyster OR mussel OR clam OR scallop OR abalone OR "bluefin tuna” OR
"carp” OR "flounder" OR "grouper” OR "mackerel” OR "pufferfish” OR "sturgeon" OR "Marsupenaeus japonicus") AND (Acutodesmus OR Akanthomyces OR
Alcaligenes OR Anabaena OR Arthrobacter OR Arthrospira OR Aspergillus OR Aurantiochytrium OR Aureobasidium OR Azospirillum OR Azotobacter OR
Bacillus OR Beauveria OR Bifidobacterium OR Brevibacterium OR Burkholderia OR Calothrix OR Candida OR Carnobacterium OR Chaetoceros OR
Chlorella OR Chromobacterium OR Clonostachys OR Clostridium OR Coniothyrium OR Cordyceps OR Cupriavidus OR Cyberlindnera OR Debaryomyces OR
Delftia OR Desmodesmus OR Dunaliella OR Enterobacter OR Enterococcus OR Euglena OR Galdieria OR Gluconacetobacter OR Haematococcus OR
Hydrogenophaga OR Isaria OR Isochrysis OR Issatchenkia OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataella OR Lacticaseibacillus OR
Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Lecanicillium OR Leptothrix OR Leuconostoc OR Levilactobacillus OR Lysinibacillus OR
Mesorhizobium OR Metarhizium OR Methanopyrus OR Methanosarcina OR Methanothrix OR Methylococcus OR Methylocystis OR Methylomonas OR
Methylophilus OR Metschnikowia OR Microchloropsis OR Moesziomyces OR Nannochloropsis OR Nitrobacter OR Nitrosocosmicus OR Nitrosomonas OR
Nitrosospira OR Nitrospira OR Nitzschia OR Nostoc OR Paenibacillus OR Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium
OR Pichia OR Pochonia OR Porphyridium OR Priestia OR Pseudomonas OR Pseudozyma OR Purpureocillium OR Rhizobium OR Rhizopus OR Rhodobacter
OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR Scytonema OR Serratia OR
Shewanella OR Skeletonema OR Spirulina OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetraselmis OR Thalassiosira OR
Thiobacillus OR Tisochrysis OR Trichoderma OR Weissella OR Wickerhamomyces OR Yarrowia OR "Candidatus Kuenenia" OR "lactic acid bacteria")
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(1) HEOFZIO0—F
(#e5) ®Z|EOIY 2 (1) #16 HEEM

((fermented OR fermentation OR fermenting OR fermentative) AND ("food" OR "ready to eat" OR "beverage” OR "drink"” OR "alcoholic beverage" OR "dairy
product” OR "milk product”) OR (miso OR "soy sauce" OR sake OR shochu OR amazake OR vinegar OR nukazuke OR pickles OR kimchi OR sauerkraut OR
natto OR tempeh OR sourdough OR yogurt OR cheese OR kefir OR buttermilk OR katsuobushi OR narezushi OR "fish sauce" OR "nam pla” OR "nuoc mam"
OR shiokara OR wine OR beer OR cider OR kombucha)) AND (Acetobacter OR Actinomucor OR Acutodesmus OR Arthrobacter OR Arthrospira OR
Aspergillus OR Aulosira OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Bacillus OR Bifidobacterium OR Bradyrhizobium
OR Brettanomyces OR Brevibacterium OR Burkholderia OR Candida OR Carnobacterium OR Chlorella OR Chromobacterium OR Clonostachys OR
Clostridium OR Cordyceps OR Corynebacterium OR Crypthecodinium OR Cupriavidus OR Cyberlindnera OR Debaryomyces OR Dunaliella OR Ensifer OR
Enterobacter OR Enterococcus OR Eubacterium OR Euglena OR Galdieria OR Gluconacetobacter OR Gluconobacter OR Haematococcus OR
Halanaerobium OR Hanseniaspora OR Isaria OR Isochrysis OR Issatchenkia OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR
Komagataella OR Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR
Lysinibacillus OR Megasphaera OR Methanosphaera OR Methylococcus OR Methylocystis OR Methylomonas OR Methylophilus OR Metschnikowia OR
Microchloropsis OR Moesziomyces OR Moorella OR Nannochloropsis OR Nitzschia OR Nostoc OR Paenibacillus OR Paraburkholderia OR Paracoccus OR
Pediococcus OR Penicillium OR Phaeodactylum OR Pichia OR Pochonia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR Pythium
OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR
Serratia OR Shewanella OR Sinorhizobium OR Skeletonema OR Spirulina OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR
Tetragenococcus OR Tetraselmis OR Thalassiosira OR Thermoanaerobacter OR Tisochrysis OR Trichoderma OR Verticillium OR Weissella OR
Wickerhamomyces OR Xanthobacter OR Yarrowia OR Zygosaccharomyces OR "Candidatus Jettenia" OR "lactic acid bacteria” OR "starter culture"~-1 OR
"adjunct culture"~1 OR "protective culture”~1 OR "ripening culture”~1 OR "co culture"~1)

AND

(safety OR "shelf life" OR "freshness" OR "preservation” OR "clean label" OR quality OR stability OR consistency OR "batch-to-batch” OR "standardized" OR
"spoilage control” OR "mold control” OR "yeast control” OR contamination OR poisoning OR “flavor" OR "aroma” OR "smell” OR "taste” OR "aftertaste” OR
"mouthfeel” OR "texture" OR "thickness" OR "creaminess” OR "smoothness” OR "“crispiness” OR "springiness” OR "chewiness"” OR "crumb structure” OR
“richness” OR "balance” OR "sweetness" OR "sourness” OR "bitterness” OR "saltiness” OR "umami” OR "savory"” OR "off odor" OR health OR digestion OR
immunity OR antioxidant OR anti-inflammatory OR "blood sugar” OR "blood pressure” OR cholesterol)

AND

("bio engineering"~1 OR bioengineering OR "biological engineering"~1 OR "bio manufacturing”~1 OR biomanufacturing OR "synthetic biology"~1 OR "bio
synthesis"~1 OR biosynthesis OR "biological synthesis"~1 OR "strain improvement”~1 OR "strain development"~1 OR "strain optimization"~1 OR "strain
selection”~1 OR "bio process’~1 OR bioprocess OR "biological process"~1 OR "bio refining”"~1 OR biorefining OR "bio reactor”~1 OR bioreactor OR "bio
foundry”“~1 OR biofoundry OR "fed batch"~1 OR fedbatch OR "perfusion culture”~1 OR chemostat OR "cell culture"~1 OR "tissue culture”~1 OR "embryo
culture”~1 OR "bio catalysis"~1 OR biocatalysis OR "bio technology"~1 OR biotechnology OR "precision fermentation"~1 OR "microbial breeding"~1 OR
“industrial microbiology"~1 OR "applied microbiology"~1)
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(1) HEOFZIO0—F
(e 5) ®WJ|EOIY 2 (2) #17 HREREE

"precision fermentation”

OR

(("genetic engineering”~1 OR "genome engineering"~1 OR "engineering genome"~1 OR "genetically engineered’~1 OR "engineered genetically"~1 OR
"genetic modification"~1 OR "genetically modified"~1 OR "modified genetically’~1 OR "protein engineering”~1 OR "engineering protein"~1 OR "enzyme
engineering”~1 OR "engineering enzyme"~1 OR "metabolic engineering”~1 OR "peptide engineering”~1 OR "pathway engineering"~1 OR "engineering
pathway"~1 OR "strain engineering”~1 OR "engineering strain”~1 OR "host engineering”~1 OR "engineering host"~1 OR "chassis engineering"~1 OR ("bio
engineering”~1 OR bioengineering) OR "biological engineering"~1 OR "tissue engineering"~1 OR "cell engineering"~1 OR "cellular engineering"~1 OR
"synthetic biology"~1 OR "DNA synthesis"~1 OR "RNA synthesis"~1 OR "gene synthesis"~1 OR "oligonucleotide synthesis"~1 OR "protein synthesis"~1 OR
"peptide synthesis"~1 OR ("bio synthesis"~1 OR biosynthesis) OR "biological synthesis"~1 OR "gene editing"~1 OR "genome editing"~1 OR "editing
genome”~1 OR "genetic editing"~1 OR "genetically edited"~1 OR "edited genetically”~1 OR CRISPR OR recombinant OR "heterologous expression“~1 OR
overexpression OR "strain improvement”~1 OR "strain development”~1 OR "strain optimization"~1 OR "strain selection"~1) AND (food OR groceries OR
“ready to eat” OR beverage OR drink OR "dairy product” OR "milk product”) AND (bacteria OR microbiology OR prokaryote OR archaea OR microbiota OR
mycobiome OR bacteriome OR phytobiome OR archaeome OR fungi OR fungus OR yeast OR microalgae OR microphyte OR Acetobacter OR
Acetobacterium OR Acidithiobacillus OR Alcaligenes OR Anabaena OR Arthrobacter OR Aspergillus OR Aulosira OR Aurantiochytrium OR Aureobasidium
OR Auxenochlorella OR Azospirillum OR Bacillus OR Bifidobacterium OR Bradyrhizobium OR Brettanomyces OR Brevibacterium OR Burkholderia OR
Calothrix OR Candida OR Chlorella OR Chromobacterium OR Clonostachys OR Clostridium OR Coniothyrium OR Cordyceps OR Corynebacterium OR
Crypthecodinium OR Cupriavidus OR Cutibacterium OR Cyberlindnera OR Debaryomyces OR Desmodesmus OR Dunaliella OR enococcus OR Ensifer OR
Enterobacter OR Enterococcus OR Eubacterium OR Euglena OR Galdieria OR Gallionella OR Gluconacetobacter OR Gluconobacter OR Haematococcus
OR Hanseniaspora OR Hydrogenophaga OR Isaria OR Isochrysis OR Issatchenkia OR Klebsiella OR Kluyveromyces OR Komagataella OR Lacticaseibacillus
OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Lecanicillium OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR Lysinibacillus OR
Megasphaera OR Metarhizium OR Methanococcus OR Methanomassiliicoccus OR Methanosaeta OR Methanosarcina OR Methanosphaera OR
Methylacidiphilum OR Methylocaldum OR Methylococcus OR Methylocystis OR Methylomicrobium OR Methylomonas OR Methylophilus OR Methylosinus
OR Metschnikowia OR Microchloropsis OR Moorella OR Nannochloropsis OR Nitrobacter OR Nostoc OR Paenibacillus OR Paraburkholderia OR Paracoccus
OR Pediococcus OR Phaeodactylum OR Phormidium OR Pichia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR Pseudozyma OR
Purpureocillium OR Pythium OR Rhizobium OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces
OR Scenedesmus OR Schizochytrium OR Serratia OR Shewanella OR Sinorhizobium OR Spirulina OR Sporomusa OR Staphylococcus OR Streptococcus OR
Streptomyces OR Tetraselmis OR Thalassiosira OR Thauera OR Thermoanaerobacter OR Tisochrysis OR Trichoderma OR Wickerhamomyces OR
Xanthobacter OR Yarrowia OR Zygosaccharomyces OR "Candidatus Brocadia” OR "lactic acid bacteria” OR Aurantiochytrium OR Mortierella))
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(1) HEOFZIO0—F
(e 5) mRIIY 2 (2) #18 SCP/HREEM

("single cell protein”~1 OR "Single-cell ingredient”~1 OR mycoprotein OR "fungal protein"~1 OR "bacterial protein”~1 OR "yeast protein"~1 OR "microbial protein"~1 OR
"microalgal protein“~1) AND (food OR groceries OR "ready to eat” OR beverage OR drink OR "dairy product” OR "milk product” OR meat OR beef OR seafood OR pork OR
chicken OR human)

OR

("alternative food"~1 OR "alternative groceries’~1 OR "alternative beverage"~1 OR "alternative drink"~1 OR "alternative dairy"~1 OR "alternative milk"~1 OR "alternative
meat"~1 OR "alternative beef"~1 OR "alternative seafood"~1 OR "alternative pork"~1 OR “alternative chicken"~1 OR "sustainable food"~1 OR "sustainable groceries"~1 OR
"sustainable beverage"~1 OR "sustainable drink"~1 OR "sustainable dairy"~1 OR "sustainable milk"~1 OR "sustainable meat"~1 OR "sustainable beef"~1 OR "sustainable
seafood”~1 OR "sustainable pork"~1 OR "sustainable chicken"~1 OR "plant-based food"~1 OR "plant-based groceries"~1 OR "plant-based beverage"~1 OR "plant-based
drink"~1 OR "plant-based dairy"~1 OR "plant-based milk"~1 OR "plant-based meat"~1 OR "plant-based beef"~1 OR "plant-based seafood"~1 OR "plant-based pork“~1 OR
"plant-based chicken"~1 OR "animal free food"~1 OR "animal free groceries”~1 OR "animal free beverage"~1 OR "animal free drink"~1 OR "animal free dairy"~1 OR "animal
free milk"~1 OR "animal free meat"~1 OR "animal free beef"~1 OR "animal free seafood"~1 OR "animal free pork"~1 OR "animal free chicken"~1 OR "cultured food"~1 OR
"cultured groceries"~1 OR "cultured beverage"~1 OR "cultured drink"~1 OR "cultured dairy"~1 OR "cultured milk"~1 OR "cultured meat"~1 OR "cultured beef"~1 OR "cultured
seafood”~1 OR "cultured pork"~1 OR "cultured chicken"~1 OR "cultivated food"~1 OR "cultivated groceries"~1 OR "cultivated beverage"~1 OR “cultivated drink"~1 OR
"cultivated dairy"~1 OR "cultivated milk"~1 OR "cultivated meat"~1 OR "cultivated beef"~1 OR "cultivated seafood"~1 OR "cultivated pork"~1 OR "cultivated chicken"~1 OR
"cell based food"~1 OR "cell based groceries"~1 OR “cell based beverage"~1 OR "cell based drink"~1 OR "cell based dairy"~1 OR "cell based milk"~1 OR "cell based meat"~1
OR "cell based beef"~1 OR "cell based seafood"~1 OR "cell based pork"~1 OR "cell based chicken"~1 OR "lab grown food"~1 OR "lab grown groceries"~1 OR "lab grown
beverage"~1 OR "lab grown drink"~1 OR "lab grown dairy"~1 OR "lab grown milk"~1 OR "lab grown meat"~1 OR "lab grown beef"~1 OR "lab grown seafood"~1 OR "lab grown
pork"~1 OR "lab grown chicken"~1 OR "food substitute”~1 OR "food alternative”~1 OR "food analogue”~1 OR "groceries substitute”~1 OR "groceries alternative”~1 OR
"groceries analogue”~1 OR "beverage substitute"~1 OR "beverage alternative"~1 OR "beverage analogue"~1 OR "drink substitute"~1 OR "drink alternative"~1 OR "drink
analogue”~1 OR "dairy substitute”~1 OR "dairy alternative"~1 OR "dairy analogue”~1 OR "milk substitute"~1 OR "milk alternative"~1 OR "milk analogue”~1 OR "meat
substitute”~1 OR "meat alternative"~1 OR "meat analogue”~1 OR "beef substitute”~1 OR "beef alternative”~1 OR "beef analogue”~1 OR “"seafood substitute”~1 OR "seafood
alternative"~1 OR "seafood analogue”~1 OR "pork substitute”~1 OR "pork alternative"~1 OR "pork analogue"~1 OR "chicken substitute”~1 OR "chicken alternative"~1 OR
"chicken analogue”~1) AND (bacteria OR microbiology OR prokaryote OR archaea OR microbe OR microbiome OR microbiota OR mycobiome OR bacteriome OR phytobiome
OR archaeome OR fungi OR fungus OR yeast OR microalgae OR microphytes OR Acetobacterium OR Actinomucor OR Acutodesmus OR Alcaligenes OR Anabaena OR
Arthrobacter OR Arthrospira OR Aspergillus OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Bacillus OR Botryococcus OR Bradyrhizobium OR
Brevibacterium OR Candida OR Chaetoceros OR Chlorella OR Claroideoglomus OR Clostridium OR Cordyceps OR Corynebacterium OR Crypthecodinium OR Cupriavidus OR
Cyberlindnera OR Debaryomyces OR Desmodesmus OR Dunaliella OR Enterobacter OR Enterococcus OR Euglena OR Galdieria OR Gluconobacter OR Haematococcus OR
Hydrogenophaga OR Isaria OR Isochrysis OR Issatchenkia OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataella OR Lacticaseibacillus OR Lactiplantibacillus OR
Lactobacillus OR Lactococcus OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR Lysinibacillus OR Methanococcus OR Methylacidiphilum OR Methylococcus OR
Methylocystis OR Methylomonas OR Methylophilus OR Metschnikowia OR Microchloropsis OR Nannochloropsis OR Nitrobacter OR Nitzschia OR Nostoc OR Paenibacillus OR
Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR Porphyridium OR Propionibacterium OR Rhizopus OR Rhodobacter OR
Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR Scytonema OR Shewanella OR Skeletonema OR Spirulina
OR Sporosarcina OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetragenococcus OR Tetraselmis OR Thalassiosira OR Thermoanaerobacter OR
Tisochrysis OR Trichoderma OR Weissella OR Wickerhamomyces OR Xanthobacter OR Yarrowia OR Zygosaccharomyces OR "lactic acid bacteria” OR Aurantiochytrium OR
Mortierella)
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(1) ABO7ZIO—F
(R 5) RFEOIIVU 2 (2) #19 xx-biotics

(probiotic OR prebiotic OR synbiotic OR postbiotic OR paraprobiotic OR psychobiotic OR immunobiotic OR eubiotic) AND NOT (livestock OR "farm
animal"~1 OR ruminant OR monogastric OR cattle OR cow OR bovine OR heifer OR calf OR sheep OR ovine OR goat OR caprine OR swine OR pig OR
poultry OR broiler OR turkey OR duck OR quail OR aquaculture OR mariculture OR fish OR aqua OR marine OR teleost OR salmon OR trout OR tilapia
OR catfish OR "sea bream” OR seabream OR "sea bass" OR seabass OR barramundi OR yellowtail OR amberjack OR Seriola OR cobia OR halibut OR
turbot OR eel OR milkfish OR shrimp OR prawn OR "Litopenaeus vannamei” OR "Penaeus monodon” OR crayfish OR lobster OR crab OR shellfish OR oyster
OR mussel OR clam OR scallop OR abalone OR "bluefin tuna” OR “carp” OR "flounder” OR "grouper” OR "mackerel” OR "pufferfish” OR "sturgeon” OR

"Marsupenaeus japonicus")
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(1) HEOFZIO0—F
(e 5) BRIIY 2 (2) #20 SHREMFPOAHIE

(food OR groceries OR "ready to eat” OR beverage OR drink OR "dairy product” OR "milk product” OR meat OR beef OR seafood OR pork OR chicken)
AND ("synthetic biology"~1 OR "DNA synthesis"~1 OR "RNA synthesis"~1 OR "gene synthesis"~1 OR "oligonucleotide synthesis"~1 OR "protein synthesis"~1
OR "peptide synthesis"~1 OR biosynthesis OR "biological synthesis"~1 OR "metabolic engineering”~1 OR "peptide engineering"~1 OR "pathway
engineering”~1) AND (bacteria OR microbiology OR prokaryote OR archaea OR microbiota OR mycobiome OR bacteriome OR phytobiome OR archaeome
OR fungi OR fungus OR yeast OR microalgae OR microphyte OR Acetobacter OR Acetobacterium OR Acidithiobacillus OR Actinomucor OR Acutodesmus
OR Alcaligenes OR Anabaena OR Arthrobacter OR Arthrospira OR Aspergillus OR Aulosira OR Aurantiochytrium OR Aureobasidium OR Auxenochlorella OR
Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR Bifidobacterium OR Botryococcus OR Brettanomyces OR Brevibacterium OR Burkholderia OR
Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR Clonostachys OR Clostridium OR Cordyceps OR Corynebacterium OR Crypthecodinium OR
Cupriavidus OR Cyberlindnera OR Debaryomyces OR Desmodesmus OR Dunaliella OR Oenococcus OR Ensifer OR Enterobacter OR Enterococcus OR
Eubacterium OR Euglena OR Funneliformis OR Galdieria OR Gluconacetobacter OR Gluconobacter OR Haematococcus OR Halanaerobium OR
Hanseniaspora OR lIsaria OR Isochrysis OR Issatchenkia OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR Komagataella OR
Lacticaseibacillus OR Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR Lysinibacillus OR
Megasphaera OR Mesorhizobium OR Metarhizium OR Methanocaldococcus OR Methanococcus OR Methanosarcina OR Methanothrix OR Methylocaldum OR
Methylococcus OR Methylocystis OR Methylomicrobium OR Methylomonas OR Methylophilus OR Methylosinus OR Metschnikowia OR Microchloropsis OR
Moesziomyces OR Moorella OR Nannochloropsis OR Nitzschia OR Nostoc OR Paenibacillus OR Paraburkholderia OR Paracoccus OR Pediococcus OR
Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR Pochonia OR Porphyridium OR Priestia OR Propionibacterium OR Pseudomonas OR
Pseudozyma OR Purpureocillium OR Pythium OR Rhizobium OR Rhizophagus OR Rhizopus OR Rhodobacter OR Rhodopseudomonas OR Rhodosporidium OR
Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR Serratia OR Shewanella OR Sinorhizobium OR Skeletonema OR Spirulina OR
Sporomusa OR Staphylococcus OR Streptococcus OR Streptomyces OR Tetradesmus OR Tetragenococcus OR Tetraselmis OR Thalassiosira OR Thauera OR
Thermoanaerobacter OR Thiobacillus OR Tisochrysis OR Trichoderma OR Weissella OR Wickerhamomyces OR Xanthobacter OR Yarrowia OR
Zygosaccharomyces OR "lactic acid bacteria” OR Aurantiochytrium OR Mortierella OR "starter culture”~1 OR "adjunct culture”~1 OR "protective
culture”~1 OR "ripening culture"~1 OR "co culture"~1)
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(1) HEOFZIO0—F
(fE5) BJ|EOIY 2 (2) #21 RFIBEFEBPOKRELEE

(food OR groceries OR "ready to eat” OR beverage OR drink OR "dairy product” OR "milk product” OR meat OR beef OR seafood OR pork OR chicken)
AND ("biomass fermentation”~1 OR "biomass valorization"~1 OR "biomass upcycling”~1 OR "circular bioeconomy"~1 OR byproducts OR "non-edible part"~1
OR "non-edible fraction"~1 OR "inedible part"~1 OR "inedible fraction"~1 OR "non food part"~1 OR "non food fraction"~1 OR "underutilized biomass"~1 OR
"underutilised biomass"~1 OR "underused biomass"~1 OR "unused biomass"~1 OR "untapped biomass"~1 OR "residual biomass"~1 OR "waste biomass"~1 OR
lignocellulose OR "lignocellulosic biomass”~1 OR "lignocellulosic material”~1 OR "lignocellulosic feedstock"~1 OR “cellulosic biomass"~1 OR “cellulosic
feedstock"~1 OR "cellulosic material"~1 OR "woody biomass"~1 OR "plant biomass"~1 OR "lignocellulosic hydrolysate"~1 OR "cellulosic hydrolysate"~1 OR
"hemicellulose hydrolysate"~1 OR biomanufacturing OR "precision fermentation”~1 OR "microbial breeding"~1 OR "industrial microbiology"~1 OR "applied
microbiology”~1 OR "scale up"~1 OR "large scale"~1 OR "high throughput"~1 OR "Contract Manufacturing Organization"~1 OR "Contract Development and
Manufacturing Organization”~1 OR "Fermentation-as-a-Service"~1) AND (bacteria OR microbiology OR prokaryote OR archaea OR microbiota OR
mycobiome OR bacteriome OR phytobiome OR archaeome OR fungi OR fungus OR yeast OR microalgae OR microphyte OR Acaulospora OR Acetobacter
OR Acetobacterium OR Actinomucor OR Acutodesmus OR Alcaligenes OR Anabaena OR Arthrobacter OR Arthrospira OR Aspergillus OR Aurantiochytrium
OR Aureobasidium OR Auxenochlorella OR Azospirillum OR Azotobacter OR Bacillus OR Beauveria OR Bifidobacterium OR Botryococcus OR
Bradyrhizobium OR Brettanomyces OR Brevibacterium OR Burkholderia OR Calothrix OR Candida OR Carnobacterium OR Chaetoceros OR Chlorella OR
Chromobacterium OR Claroideoglomus OR Clonostachys OR Clostridium OR Cordyceps OR Corynebacterium OR Crypthecodinium OR Cupriavidus OR
Cyberlindnera OR Debaryomyces OR Delftia OR Desmodesmus OR Dunaliella OR Ensifer OR Enterobacter OR Enterococcus OR Eubacterium OR Euglena
OR Funneliformis OR Galdieria OR Gluconacetobacter OR Gluconobacter OR Haematococcus OR Halanaerobium OR Hanseniaspora OR Herbaspirillum OR
Isaria OR Isochrysis OR Issatchenkia OR Kazachstania OR Klebsiella OR Kluyveromyces OR Komagataeibacter OR Komagataella OR Lacticaseibacillus OR
Lactiplantibacillus OR Lactobacillus OR Lactococcus OR Leptolyngbya OR Leuconostoc OR Levilactobacillus OR Lysinibacillus OR Megasphaera OR
Mesorhizobium OR Methanococcus OR Methanoculleus OR Methanomicrobium OR Methanothermobacter OR Methylacidiphilum OR Methylocaldum OR
Methylococcus OR Methylocystis OR Methylomicrobium OR Methylomonas OR Methylophilus OR Methylosinus OR Metschnikowia OR Microchloropsis OR
Microcoleus OR Moesziomyces OR Moorella OR Nannochloropsis OR Nitrobacter OR Nitrosomonas OR Nitrosospira OR Nitzschia OR Nostoc OR
Paenibacillus OR Paraburkholderia OR Paracoccus OR Pediococcus OR Penicillium OR Phaeodactylum OR Phormidium OR Pichia OR Porphyridium OR
Priestia OR Propionibacterium OR Pseudomonas OR Pseudozyma OR Pythium OR Rhizobium OR Rhizophagus OR Rhizopus OR Rhodobacter OR
Rhodopseudomonas OR Rhodosporidium OR Rhodotorula OR Saccharomyces OR Scenedesmus OR Schizochytrium OR Scytonema OR Selenomonas OR
Serratia OR Shewanella OR Sinorhizobium OR Skeletonema OR Spirulina OR Sporomusa OR Staphylococcus OR Streptococcus OR Streptomyces OR
Tetradesmus OR Tetragenococcus OR Tetraselmis OR Thalassiosira OR Thauera OR Thermoanaerobacter OR Thiobacillus OR Tisochrysis OR Trichoderma
OR Weissella OR Wickerhamomyces OR Xanthobacter OR Yarrowia OR Zygosaccharomyces OR "lactic acid bacteria” OR "starter culture"~1 OR "adjunct
culture”~1 OR "protective culture”~1 OR "ripening culture”~1 OR "co culture"~1)
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(1) sHgO7ZIJO—F
(#RE5) REIIV 3 #22 BAHREKFE
¥ 1) IEE3 MUEMZEEREEVU TERIDZLICETDIMAFFE] (CDVWTE BB 1~ 2 TESNIET—Ftzy haBEFHE L. BEFEAND (#22~#250BHERE) THRER
(genomics OR proteomics OR transcriptomics OR metabolomics OR "DNA sequencing”~1 OR "sequencing DNA"~1 OR "RNA sequencing”~1 OR "sequencing
RNA"~1 OR "single cell sequencing”~1 OR "amplicon sequencing”~1 OR "protein sequencing”~1 OR "peptide sequencing”~1 OR "DNA amplification"~1 OR
"RNA amplification”~1 OR PCR OR “"gene probes“~1 OR "DNA probes’~1 OR "DNA markers"~1 OR "molecular marker”~1 OR "gene chip”~1 OR bioinformatics

OR "computational biology"~1 OR "resource mining"~1 OR "gene profiling"~1 OR "RNA profiling”"~1 OR "protein profiling”"~1 OR "proteome profiling"~1 OR
"peptide profiling"~1 OR "metabolic profiling"~1)
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(1) REOFZ>O0—F
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1) E3 [RENEERE U CERT BT LICATSHRME [COVTE, HE 1~ 2 TABET—oty NMeBEEE L, BEFAND (22~#250RERE THRE

("genetic engineering”~1 OR "engineering genetic"~1 OR "genome engineering”~1 OR "engineering genome"~1 OR "genetically engineered"~1 OR
"engineered genetically”~1 OR "genetic modification"~1 OR "modification genetic"~1 OR "genetically modified"~1 OR "modified genetically"~1 OR
"protein engineering”~1 OR "engineering protein”~1 OR “"enzyme engineering”~1 OR "engineering enzyme"~1 OR "metabolic engineering"~1 OR
"engineering metabolic"~1 OR "peptide engineering”~1 OR "engineering peptide”~1 OR "pathway engineering”~1 OR "engineering pathway"~1 OR "strain
engineering”~1 OR "engineering strain"~1 OR "host engineering”~1 OR "engineering host"~1 OR "chassis engineering”~1 OR "engineering chassis"~1 OR
bioengineering OR "bio engineering”~1 OR "biological engineering"~1 OR “engineering biological"~1 OR "tissue engineering”~1 OR "engineering tissue"~1
OR "cell engineering”~1 OR "engineering cell"~1 OR "cellular engineering"~1 OR "engineering cellular'~1 OR "synthetic biology"~1 OR "biology
synthetic"~1 OR "DNA synthesis"~1 OR "synthesis DNA"~1 OR "RNA synthesis"~1 OR "synthesis RNA"~1 OR "gene synthesis"~1 OR "synthesis gene"~1 OR
"oligonucleotide synthesis"~1 OR "synthesis oligonucleotide"~1 OR “protein synthesis"~1 OR "synthesis protein”~1 OR "peptide synthesis"~1 OR "synthesis
peptide”~1 OR biosynthesis OR "bio synthesis"~1 OR "biological synthesis"~1 OR "synthesis biological"~1 OR "gene editing"~1 OR "editing gene"~1 OR
"genome editing"~1 OR "editing genome"~1 OR "genetic editing”"~1 OR "editing genetic"~1 OR "genetically edited"~1 OR "edited genetically”~1 OR CRISPR
OR recombinant OR "heterologous expression”~1 OR "expression heterologous”~1 OR overexpression OR “strain improvement”~1 OR "improvement
strain"~1 OR "strain development”~1 OR "development strain“~1 OR "strain optimization"~1 OR "optimization strain"~1 OR "strain selection"~1 OR
"selection strain"~1)
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(1) HEOFZIO0—F
({HRB5) REHIIY 3 #241BR-EE -

¥ 1) HE3 MEMEEEE U TERI DI LCEIDMFAMFE] (CDVWTIE BB 1~2TESNT -5ty hMEBERE L. BEFAND (#22~#250B&ME) TR

(bioprocess OR "bio process"~1 OR "biological process”~1 OR "process biological’~1 OR biorefining OR "bio refining”"~1 OR bioreactor OR "bio reactor”~1
OR biofoundry OR "bio foundry"~1 OR "fed batch"~1 OR "batch fed"~1 OR "perfusion culture”~1 OR "culture perfusion”~1 OR chemostat OR “cell
culture”~1 OR "culture cell"~1 OR "tissue culture"~1 OR "culture tissue"~1 OR "embryo culture”~1 OR "culture embryo"~1 OR biocatalysis OR "bio
catalysis"~1 OR biotechnology OR "bio technology’~1 OR biomanufacturing OR "bio manufacturing”~1 OR "precision fermentation”~1 OR "fermentation
precision”~1 OR "microbial breeding"~1 OR "breeding microbial"~1 OR "industrial microbiology“~1 OR "microbiology industrial"~1 OR "applied
microbiology”~1 OR "microbiology applied"~1 OR "scale up”~1 OR "up scale”~1 OR "large scale"~1 OR "scale large"~1 OR "high throughput"~1 OR
"throughput high"~1 OR "Contract Manufacturing Organization"~1 OR "Manufacturing Organization Contract"~1 OR "Contract Development and
Manufacturing Organization”~1 OR "Development and Manufacturing Organization Contract”~1 OR "Fermentation-as-a-Service"” OR "digital twin"~1 OR
"twin digital"~1 OR "process analytical technology”~1 OR "analytical technology process’~1 OR “"quality by design"~1 OR "design quality"~1 OR "soft
sensor’~1 OR "sensor soft"~1 OR "virtual sensor’~1 OR "sensor virtual"~1 OR chemometrics OR "model predictive control"~1 OR "predictive control
model"~1 OR "state estimation”~1 OR "estimation state”~1 OR "digital thread"~1 OR "thread digital"~1 OR "big data"~1 OR "data big"~1 OR "machine
learning”~1 OR "learning machine"~1 OR "deep learning"~1 OR "learning deep”~1 OR "neural network”~1 OR "network neural"~1 OR "random forest"~1 OR
"forest random"~1 OR "gradient boosting"~1 OR "boosting gradient”~1 OR "support vector’~1 OR "vector support”~1 OR "Gaussian process’~1 OR "process
Gaussian”~1 OR "Bayesian optimization”~1 OR "optimization Bayesian"~1 OR "reinforcement learning”~1 OR "learning reinforcement”~1 OR "active
learning”~1 OR "learning active"~1 OR "transfer learning”~1 OR "learning transfer"~1 OR "semi-supervised’~1 OR "self-supervised"~1 OR "anomaly
detection"~1 OR "detection anomaly"~1 OR "computer vision"~1 OR "vision computer”~1 OR "image analysis"~1 OR "analysis image"~1 OR "object
detection"~1 OR "detection object"~1 OR IoT OR "edge computing”~1 OR "computing edge"~1 OR "fog computing”~1 OR "computing fog"~1 OR "cloud
computing”~1 OR "computing cloud”~1 OR "wireless sensor’~1 OR "sensor wireless"~1 OR "sensor network"~1 OR "network sensor’~1 OR SCADA OR
biofoundry OR "bio foundry"~1 OR automation OR autonomous OR robot OR autosampler OR "auto sampler’~1 OR "microplate handler"~1 OR "handler
microplate”~1 OR "liquid handling”~1 OR "handling liquid"~1 OR "colony picker"~1 OR "picker colony"~1)
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(bioremediation OR "bio remediation”~1 OR biofiltration OR "bio filtration"~1 OR phytoremediation OR "phyto remediation"~1 OR "biological
treatment”~1 OR "treatment biological"~1 OR bioaugmentation OR "bio augmentation”~1 OR "life cycle assessment”~1 OR "cycle assessment life"~1 OR
environment OR sustainability OR “climate change"~1 OR "change climate”~1 OR "global warming”~1 OR "warming global"~1 OR decarbonization OR
decarbonisation OR "net zero"~1 OR "zero net"~1 OR "carbon neutrality"~1 OR "neutrality carbon"~1 OR “carbon capture”~1 OR "capture carbon"~1 OR
“"carbon utilization"~1 OR "utilization carbon"~1 OR “carbon storage"~1 OR "storage carbon”~1 OR "carbon footprint"~1 OR "footprint carbon"~1 OR
"greenhouse gas'~1 OR "gas greenhouse”~1 OR CO2 OR "carbon dioxide"~1 OR "dioxide carbon”~1 OR methane OR CH4 OR "nitrous oxide"~1 OR "oxide
nitrous”~1 OR N20 OR syngas OR "circular economy”~1 OR "economy circular’~1 OR "water footprint"~1 OR "footprint water"~1 OR wastewater OR

"waste water"~1 OR effluent)
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