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1. DNA~—A—¢& CAPS DN T

ERBROED—ANiED DNA BlSZzH > TWA LIS, A FITOMFELZENENRD
DNA 5% 6 > TWET, ZO L5 Relidd0iE %2 FRICHR T 5 FE: DNA ~— 5 —
T3, DNA~—D"—iZix, "M 7V XA EB— a3 %179 RFLP, 7 % LA DT Z A
~—% M5 RAPD, F72AEMICNET HEWEEROERY K LES] (v 27 a7 714 b)
T 5 SSR k2 R FIEO L DN H D03, A~ =27 /L CIEHI IREERLELIC K 0 El5)
# &9 % Cleaved Amplified Polymorphic Sequence (CAPS) % V7= itk BilvE D 32
BEEZEN LET, CAPS ~— 7 —0OFSIE, BEBRBREMEG ORI, BEEZTDA
oM T O EE, DNA i B PI2 Lo TREERELF SIS WD ETF, 7. F
ES RS 7T DNA & — 7 7 Bl 72 A A R0 L A B S b B 2 &
MWD, Bkx B TES IRV DL Z LRI o ET,

CAPS {ETiE, & 57> U bl CHAERSNZEZER H D & 30> TV HBIB T 2R E L
THRIHLET, A FTD5 ) 20H)h, Y8 FDOH% PCRIEIZK VB LHEEL £

FHO-RBEABIEDEO B - cerAC.. T, T DBPETIIRERSY

[ ‘%SEEQ:<E7 D~ =T =BV THE

- = _‘/’ % o SNVTCBARFOR ST
h ...ceaTee - R OZETH Y EH A,

. =1 LivL, 5 TS OR
T @c\"%é FIIE R > TND 2D,
“% ans 2 OFHIOEN & BT
FRBRILER HIRE I FGOATCE) i3 3 oHIREESR (R oA
B 51172 ) 4 38k L % Ol
43 DNA % GIli3 5

CAPS~ —J1 — DAHAEA

#) iR L TRBEZTVES, TORR, R
WSk Tl S5 DNA 2R 2 anfl & | Gl &
72\ DNA ZEomfE L T, MLBEKICES 1.DNAHH (779 A& 7= [$RE20~50mgfE A)
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DNA Wit OR SRR T (MBH), ok | [z
SOBNET A B — A S VEGIKBIEIC L g5y 2OMORReE
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IZBHTE £,
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2. 4 FTHEH 5 D DNA i
(QIAGEN DNeasy Plant Mini kit /¥#RffOFHABIZIZIERE D)
D AFIVr 7N GEEIEIAZ ) 50~100m g T 5,
—FRE e (QIAGEN  MM—300 25) A 3 534
HHF 2= TR R a=T R—VEDOHEE A, )& AP1 Buffer
400pL, {HYEA] (RAASINY - Bl —fF8b T K-72) —i. M OB D RNase A 4pL
N Z T 5,
—arTFAEHWLGE
L.5ml &2WME 2ml F 2 —7 I\ P R OMERY 2 Adu, {TJ&@ APL Buffer 400pL
EAPJEO RNase A 4pl 2012 T3 7 A THRRBIRARIZ 72 5 £ Tl 5,
—REEFRE TN D56
FLERIZ Y TN ROV &2 N, IR EFR 2N THAE THRIRICHEEST 2, o7
IVEFR U720 K 9 PRLATH 2 &, Hitl TR APL Buffer 400uL & )& @ RNase A
quL 2z, AL T, By h~>2TLbnl HDH5WVE 2m]l F2—7 127,

(FE ! ! AP1 Buffer : ZE{RMEWIBEITIILET 5 2 L 23H 5 O THEMARMCIEDOR Ex
WeRT 5, WD DHEIIMRR LERICWES 2L RoREBTHEAT 5,)

2) MWHEHEDNSTeF 2—7 % 65CT 10 A v FaX— T 5, ZOM, 2~3FF =
— 7 &k o TIRBI D ILE LW R D IRET 5,

3) 2B D AP2 Buffer 130puL ZM%., BA L72%K ETE A ¥ ax— 5,

4) . 15,000rpm T 5 ArfiliE D L, WWRESCEAE, a5,

5) QIAshredder spin column (¥8) % 2ml @ collection tube (/&) D LictvT 1
JLTZREET, 4) D EiE% column 2T,

6) IR, 15, 000rpm T 2 43fEiE s L. collection tube ICIRIEKZEED D,

7)) 6) DT (K)400uL) &, REARDRWEDICERE LR LH LN vy X RV T F
2—7ICBT, (KZZTHRERHLRWEEHEZWN,)

8) T IZfTE®D AP3/E Buffer % 1.5 f& (K 600uL) Mx, ©Xv7 47 TLoDY &
BET5, ZZTUEMNELDZEEH D,

(5 ! ! AP3/E Buffer : fEFIRTIC AP3 Buffer ICfEEBDTZ ) — L EMZDLERD D,)

9) DNeasy mini spin column (FH) % 2ml @ collection tube (fI/E) ® EiZE YT ¢
T UTZIRRE T, 8) DIEIE 650uL A YL Z & column (289,

10) #EiE. 10, 000rpm T 1 430 L, collection tube |{ZHEE - 72 IR ITEERE L, column
ZRIC tube IZH Oy T 4 735, (KT OIREET DNA (X column D A > 7 L2l
HELTWD,)

11) 9) THEST-BEZFE T column ([ L., FEEOHIEEZ Y KT,



12) column Z#r L\ collection tube (ffJ@) @RI L. @D AW Buffer 500uL % N
% THE. 10,000rpm T 1 ZE LT 5,
(FE ! ! AV Buffer : fEFHIRNICIEERB D= /) — NV EMZ B UNENH D)

13) collection tube DHEFFEIL . “NAF U colum (ZFE YT 4 > 7T 5,

14) 12) OEfEZB Y KT, 7272 L, B OIEFE, 15, 000rpm T 2 ATV, AT L&
TRIHRSED, (2T THRIKNERD L. %0 PCR RISIZHERZEZ KITT,)

15) column ZH L\ 1.5~2.0mL F=-7Z& L, 65CIZIRDO =B D AE Buffer 100uL %
Mz, 5 HKEY S (HX),

16) fikL, 10, 000rpm T 1 43fEliE0d 5,

17) 15). 16) DEMEZEHR Y ET, BRMICAR 200l O %
DNA ¥R N1 B35, =

18) 200 0 L 1 10uL % 2% 7 A — A F ST 754 LT, column
Hit DNA A TS % CRESIKBI TR, 10 <—U% U 4 eppendorf tube

), ZZ2C, H<THHICAZXD2ED DNA 61
TWAIUE, PCR OF o FL— k& L TR, 55
NTWaiTuE, HEMEZIT I,
19)PCR 7> 7 L— R H DNA IR ZVERR T D 72 L v X RV T7 F a2 —7 (7213 1.5
~2.0mL F=-7) (ZPEK 180 L & DNA SR 20 u L 2 MR By T 702 8D
o VIRAT D,
(FE! 'PCRF 7L — MTiX, i DNA ZBE AT I0EBHFRLZbDEZANS,)




3. PCRIEIZ X % HH DNA Wi i D HEE

1) 794 ~—BRDOEHK
FEARLSMIE R TRET 5,
Ao T VT, 7794 ~—0DEBE% 5 pmol/uL IZFHE LBl oW TEEH T 5,

2) PCR FULEERDMERR (1 RIt5y)

dH,0 (B AK) 6.2 uL

10xPCR buffer (AmpliTaqGold {+}/&) 2.0 pL

dNTP mix (AmpliTaqGold f-}J&@) 1.6 uL

Forward (Fw) primer (5 pmol/pL) 4.0 pL

Reverse (Rv) primer (5 pmol/pL) 4.0 pL

AmpliTaq Gold (5 unit/uL, Applied Biosystems %) 0.2 pL

DNA ¥A% (RiTTE 19) (ZHEV>, DNA VA% dH,0 T 10 AR Lz b D) 2. 0 uL (F it DNA £ 2-20 ng)
&5 20.0 pL

EE! !

DNA @D 10 FEABRICITIREK DRV IZ TE buffer ZFERA LRV &,

¥Primer [3v—H—Z IR 5, 1. SEHIA~—V—FR 23R L @Dk
bOEERTDHZ L, Primer [F3H-Fw(N)] FX T TAPX2-Rv] X, B D~—H—T
JFHT 20T, HET 5,

*Polymerase (AmpliTaq Gold) IZHITK ETHEE S = &, hoOREKIZ, HIETHMEED
WK EiZBTZ &,

X (RAV ) RUSEKROVERIZ, LTOIEFTITY 2 &,

@® dH0. PCR buffer, dNTP mix (JERF) ZEAEL. KETIIHBRT,

T AT, K ET Primer WRZMA 5, LT OBIEIZETKETIT,

AmpliTaq Gold Zinz %,

DNA SR Z IR 5,

® 0 6

EEINITEY TS DRIEESIT AT 9 2 L0838\, FOE . CAPS ~—h— 2L |TF
EWTT LI w7 ARIERENERT D LB HTx 5, LLFIC, 6 %2 7L % RN 5 IS
DTV w7 AL E FIEZEFI & LTRET,




—6 o TN T LIV I A (B ED T TGy —

di,0 (R K) 43.4 uL
10xPCR buffer (AmpliTaqGold {+}/&) 14.0 pL
dNTP mix (AmpliTaqGold f-}J&@) 11.2 puL
Forward (Fw) primer (5 pmol/uL) 28.0 uL
Reverse (Rv) primer (5 pmol/pL) 28.0 uL
AmpliTaq Gold (5 unit/uL) 1.4 uL
At 126.0 pL
EE! !

MEBEOERRITAT A N— VIZRH S NI b DIZHE D,
XPolymerase ITHRBRICMA, WREREZAENIADRLTRNE S IZP -V LIBET D,

K7D DNA HUEHR 2 L &, ENED PR RKIGHT 2 —7 (0.2 ml Fa2—7,
96 TNV HTL— FE) ITANTEL,

l

TV v I AT T A RER L, K ET 18 pL O DNA DA 72F 2 —7
2T %, 2D &, DNABIK & OIRGEFEL T 2 LEIT R0,

l

<L L TRIRET 2a—TDRIZED D, TO%Y—~IV A7 T7—=IThFTDHET, K
FIZRFT 5,

3) PCR D&

94°C
94°C
55C
72°C
72°C

4C

10 5>

30#  —
S

=0

30 b x35 [l V) 4
30 ¥
7 4y

(e

PCR S & T 1%, DNA OHIE AR T 5, 20 pL 5 puL & 297 A —AZ VT 754 L
T, WROF AR T 2, CREXIKEHIEZ, 10 X—UF M)



4. THIBREEFR AT X 5 HEIRWT A DIEAL

(1 V> 7Ny DVEIRALERL)

PCR g 50 uL
10X Hl[REFEFEH Ny 77— 1.0 uL
DR 7K 3.6 uL
HilFRE% 5 4 Unit¥% 0.4 uL
& 10 2 L

1 B L

p%37°C. 2 BifilA > F a2 ~— |

ZDOEWRIZHOWNTH PCR SRR L [Rlkk, ~—H—Z LB Ty DTF VI v
ARRE LS L2 TEIMETE S, HH0 U PCR AR 5.0 uLEZF 2 —7ICA
NTEE, VI v 7 AWK E 50 u LT 250535,

E® PCR HEEMI T LT EOFIREESE TR 2 00%, 7. SLFGREIH~— 0 — %
ST HZ L, 6 VT NERIFFZONT2BEOT VI v 7 AfAEF E L TR LTWD,

TR !

X FRBE R ALTRIREE DEALL 3TCTH D23, HITiL 55°C(BseG 1), 60°C(BsaB )X 65C
(Tag1) DHLDORBHBEDOTHEETLHE L L bIZ, 7. BEBIA~— I —FHR OBES
EBEICT D,

XA RERIIK ETEROVFEV, VI v 7 RERZICMA THEAPMLEZERVE S iz o<
VIRAET DI L,



5. 7TAHm—RTNVERIKENT L 5LROMM

9 R—=TU T LIS esE (~10 uL) % 2.0%7 e —AFX 7774 L, &
SIKENZ LV LT O HIE TSR 2R+ 5,

1) 7Ha—=27n (2.0%) OFER (2=2—Ey FRIVERDOES)
c0.8g DT Hu—A%&FHEL, 100ml =77 A2l ANnb, 1XTAE (TBE T% #])
40ml Nz CTE<SEE D,
!
CEBTLUVATIRD T Ve — A2 BRI E 5, 2O, ZRICEHMLTWHZ L%
R %
!
< 10mgml DT VU AT~ A RRK 2.0 L Z Mz T, B<EED, 2—L%3T
AR A==y boFIZ, Jasiiz 0L D IS LiaA, [EE 5 £ TlET 5,
M F OV AT v A FIFERFETHLO TR P NCEFEET S,

2) EBEXKE

- fREED DNAWKZXT 7 4 VA EIZED, F 16 BED 6Xa—T 47y 77y
— (DNAB#K 10pL7eb 2ul) ZWML, X<EES,

I
CARRKENEICE Y LT 2.0% T e —RAFNMIT 754 L. 1XTAE (#L7 TBE
DA TBE) HTC, B—F 4 IRy 7 7 —DOENF VO 3/4 FREIZK D £ TERIK
FA1T 5, ARG E T 7-OIITEBIET 100V L FAZEE LU,

!
TNEEANRBR TICE S, 2REHER - ke T2, B IEBOEBRIKHFTE & HB L,
SRDEA L T HEITH,

XA DNA DA TS, PCR HMR O A M2 fgaB 4 D45 618, kBN ERCo> 1/6 B2 Ty
Tj‘o

THa—RBENR2.0%5THIE, YLDV A AR F TV ybTu~v, ROR - EXIKEI DT
EEIIEARMICER I TV AAIFEEEB 0 HETRIES L ¥ A,




6. KGN a—T T
(FESR 1) PR KIEZEIT-oThH, BHONNY RBREEIE L2V, FTOFIZIERT 260 (F7
A~v—FA~<—) BREILH S,
ME A —BREICHTS, BROAY FRZRBHIC 4 BIHIE S TONIZRES 84,
s IIA= =T WA b, PRICSENCH A ~—5FoTLE STV D AREMHEDRH Y F

9
KR D) K EBEEZRIEL T EE, T'I7A4 v—2 30K EZ ACU LI L2 T2
VY,
*R 2) MEERRNS 7 T A4 ~—DOBEK 21T > TH T IEENY,
58D Forward X K Reverse 77 A v —&ik %, W—? 0.2ml PCR F 2 —7IZAND,
l
Y=Y A7 T7—=12ty PLTICTIE LKL, ZORELIKEIZBE L, 3-5 08mT %,
l

EREEILW{ATT VI v 7 ABRIINZ S,

DNA B A JFIRD EFMHTHE, BIELARVWZ S0 F9, ¥7 10 FICHIR L TR
ALTLEEN,

(FEAR 2) PCR KIS TZEILD LW SV RiLEiE$ 525, HIRREERQE% AR SfER £ 5
DR,

+ Ampli Taq Gold LASF® polymerase ZfEH T4 L., ZOLHS BRI PRI LGENH F
N

(FEXR 3) HIFRBERALES, 1Xo &V LIeAERZEUIR O D2, BRI OINER Y O

XNV FRBENDT2®, IELWSEIOHIMSEE LV,

X 1) BN T A ~—OBEREZ1T> THTIESv (FiEITER,

XK 2) T=—V U ZREREY) Ty (KW "REMERH Y £, P~ A7 T —D
FEFEIC K > CRENMISENWET O T, PHABRTO0.5~1. 0CT > LT RN bH
FEVOEOEIESEEZREL TLEEW, HL, EF+E5 (8 60CLLE) &
DNA 23R S 72 < 72 0 7,

X 3) HIREBER NI =T — A F a2 _X—F =TV D A, BERLIEN A+
BEMERH Y £9, U —F =AY —< LY A7 T—ZHNTA v FaX—| %
fTo TN,
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7. EH~—A—EX

A FAMEBHNAENT 2~ —V—IZOWTD, BBERT T A ~—HEHR. BLOZH

(LA O Dl RIEFERE SO I Z Feolcai# L Lz,

— = —ZIIHRE LT OB EHEH T HHIREEA R LoD T,
—BET 23 fhfE - B (L—2 6 & 4 IFRICAETHIEZRLTWVWD) IZBWTY—
I — TN LT A5 b b EXIKEIR OB T,

i o A4 et i 4 Fo O

1| ko 9 P F— 17 | Y —

2 | Ll 10 E—2Z ko 18 Vo AE—)b

3 | &bk 11 | 7AAbn 19 | Wil

4 | EiE 12 | ALiE-> X 20 | EBUD

5 | SHO0 13 &bt 21 <Y/ EIRYN

6 | TARY— 14 | 7TAXY— 22 | AAREK 9323

7 | Ly RoR—b 15 | &oFkBLED 23 | & S6 (HhEk9H)
8 | B 16 | ODAi 24 | ERFAE

— 200 T FA~—EINLIT TA ~—LIHITTRHBELTWET, T4 ~v—4AITEBT
DOWEFRE Fw(forward) & L < I Rv (reverse) # it L TEYD . T E TORER L (Fid)
CEANEN R D L OIZITN) 2RI L CWES, F3H-Fw(N) | APX2-Rv %, #%kd PCR
T 5774 ~—ThHHOTEELTFI,

Kunihisa, M., N. Fukino and S. Matsumoto. 2003. Development of cleavage amplified
polymorphic sequence (CAPS) markers for identification of strawberry cultivars.
Fuphytica 134: 209-215

Kunihisa, M., N. Fukino and S. Matsumoto. 2005. CAPS markers improved by
cluster—specific amplification for octoploid strawberry (Fragaria ananassa Duch.)
cultivar identification, and their disomic inheritance. 7Theor. Appl. Genet. 110:

1410-1418

—a A b - BEAE BTBBICLTTRFEN, EAROHIREESR LR (37C) & 1T 5872
Hw—N—IllOWTIEZ ZIZHEH L TV ET,

— N2 RY A ZOMIL, PCR THIE X5 /3 R X OIBREER MHZ BN 5 20N R
DEBLZEOV A XERLTWVET,

—HIRREBERESIR 7V X > 7 AN 6 o TN OREARRR TV Iy 7 ARk &L L E Lz,

11




DFR-Hin6 I (DFR-Hhal)
BRVKEMEOF M L0 &~—F— AH/H, FFITES T 5504 % 12 X— U OFRITFLH)
M 1 2 3 4 5 6 7 8 9 10 111213141516 17 18 19 20 21 22 23 24 M

A v
.—------".--..---..---.-.. 553bp
.- - - . =<4 385bp

--

168bp

IR A7 0 A, X

MR AN FRRbEN~ = —THRIBICER 2 E S 2 (EXUKEIEREZEDICT5),

TS5 = — Sequence Base | HilfREESRE | ALBIR
DFR-Fw GAGACCCTGGTCCGTCG 17
Hinb 1 37°C
DFR-Rv CCTCCGAACTGTCTTTGCTTTGAG 24

LN Ry A R

il R 3 S R 4y
(FHRROA HECHI87) E AN T

6+1 Y- Ihy

PCR H#4iEPE%) : 553 bp
Fermentas Him6 1 (10U/ u L)

%71 A : 553 bp, 385 & 168 bp

Hino 1 2.8 ulL
%7 X : 553 bp

Buffer Tango 7.0 nL

H,0 25.2 ulL
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APX-Mlu I
BRIKEME OB MIFy R~ —0— AH/H, FFITEE T D anflid & 12 ~— Y ORITFLHE)
W1 23 45 6 7 8 9 10 111213141516 17181920 212223 24N

LM% A4 . AA, BB, CC . AB. BC. ABC

M2« POR HIIEO BT 2380 O30 RAMIE S h D, HIRBERLER S 5106 5 B0 0
Ry RBRHETE B,

A Sequence Base | fillFREEE | ALEEIREE
APX-Fw GTGGTCACACCTTGGTGC 18
Mlul 37°C
APX-Rv AGTATAATATTTAAGCAGAATGCAGACTTC 30

LRI N R A R

(T HROD A T B
PCR H4IEFEY) : 567 bp or/and 488 bp
%7 ABC : 567 bp, 488 bp, 408 bp
%7 AB : 567 bp, 488 bp
%M BC : 488 bp, 408 bp

il BR P 5 PSR 53

6+1 %> 75y
Fermentas M/ul (10U/ L)

Mlul 2.8 ul
27 AA © 567 bp

I BufferR 7.0 ul
47 BB : 488 bp

I H,0 25.2 ul

£ CC . 408 bp

13



CHI-Pvull
BRVKEMEOF M L0 &~—F— AH/H, FFITES T 5504 % 12 X— U OFRITFLH)

12 3 45 6 7 8 9 10 11 121314151617 181920 21 22 23 24

W
‘l’ B <"

-

“— 531bp
e D epprbadadedab P Ll Lt LDl Dbl 7000

<— 113bp

LR E (7 A, B, H

TS~ — Sequence Base | HilfREESE | ALHHIR
CHI-Fw AGGAGTTGACAGAGTCGGTTG 21
Prull 37°C
CHI-Rv GACTTGTGAGTATGATAGTCTGCTG 25

LN R A X L
(T TG I BRI S8 B it 5y e
PCR M4 FES) : 531 bp 6+1 B 7y
ZA1A ;531 bp Fermentas Pvull (10U/uL)
%A1 H : 531 bp, 418 bp, 113bp Prull 2.8 uL
2B 418 bp, 113bp BufferG 7.0 uL
H,0 25.2 ulL
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F3H-NcoI (N)
ERIKEMEOF M 1Ty FE~—D— LH/H, BS54 & 12 X— U DERITHE)

H1 2331587093 1011415817101 093 H 2D H

<— 314bp

<+— 112bp

SR B A7 A H, B

Ml 1 314bp /N RO EFICHE WA R OGERH L0 (L—2 2/4/10 %), ¥ A E
7 RITERT S,

i2: 74V —=R7 I ~—0Mhd~—D— (F3H2-Dde 1) & 3i@

iR 3: 794 ~—T7Mtho~—H— (F3H-Eaml104 1) & IHiE

TIA - Sequence Base | #illfREESE | ALBRIEEE
F3H-Fw(N) ACCATGGACATGTGAGTATACTTT 24
Neo 1 37°C
F3H-Rv(N) ACTAAGGAACTCATACTCAACCA 23
LRI YA R il P S SR R 5 B

PCR HEWRPEY) : 426 bp
i 6+1 LTIy

LA ;426 bp

NEB Neol (10U/ L) 2.8 uL
%7 H : 426 bp, 314 & 112 bp

Buffer 4 7.0 uL
£HIB 314 & 112 bp

H,0 25.2 ulL
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F3H-Eam1104 I (EarI) (N)
BRVKEMEOF M L0 &~—F— AH/H, FFITES T 5504 % 12 X— U OFRITFLH)

1 2 3 45 6 7 8 9 10 111213141516 17 18 19 20 21 22 23 24 M

%5 (7 A, B, H

WE1: 74— R I ~—MD~—J— (F3H2-Hpall) & Iid
R 2: 7 T4 ~—_XTPtho~—F— (F3H-Nco 1) &IiE

A Sequence Base MRS | ALERIR
F3H-Fw (N) ACCATGGACATGTGAGTATACTTT 24

Faml104 1 37°C
F3H-Rv (N) ACTAAGGAACTCATACTCAACCA 23

LRI Ry A R

| ER IR
(TR A E-CH] 7 i) SR 8 I 4y e

6+1 V> 7Ly
Fermentas Faml104 1 (10U/ u L)

PCR H4MREPED) @ 428 bp
27 A ;428 bp

Faml104 T 2.8 ul

%M H : 428 bp, 357 bp
Buffer Tango 7.0 pL

% B - 357 bp
- H,0 25.2 ul

16



F3H2-Hpa II (N)
FEXPKENROG] My E~— 7 — L H/M, F 2SS T Db flid 2 12 ~— Y ORITFLH)

M 1 7?2 3 4 5 6 7 8 9 10 111213 141516 17 18 18 20 21 272 23 74 M

SR A7 A, X

W1l 74— 794 ~—Mo~—Hh— (F3H-Fam1104 1 (N)) & 35
WR2: 79 ~—_T RO~ —H— (F3H2-Dde 1) & 3@

T v— Sequence Base | fillFREER | ALEEIREE
F3H-Fw (N) ACCATGGACATGTGAGTATACTTT 24

Hpall 37°C
F3H2-Rv (N) | CCCAAATAATGTGTCAATACATATACGAT 29

LN R A X

S p— 1l B 58 SR 5y
6+1 V> 7Ly
PCR ¥{IEEY) : 505 bp Fermentas Hpall (10U/ u L)
%A 2 505 bp, 280 & 225 bp Hpall 2.8 ul
20X 280 & 225 bp Buffer Tango 7.0 ul

1,0 25.2 ulL
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F3H2-DdeI (N)
BRVKEMEOF M L0 &~—F— AH/H, FFITES T 5504 % 12 X— U OFRITFLH)

M 1 2 3 4 b 6 7 8 89 10 111213 14 15 16 17 18 19 20 21 22 23 24 M

LW E (7 A, X

MR 1 505bp Ny RIZoRvfE L FLIC W, kIR EDICT 570 ESBERZRUET 5,
W2 79— RT7IA~—0Mido~—H— (F3H-Nco 1) &I
WR3: 9 ~v—_XT Bfho~—H— (F3H2-Hpall) & i@

TIA < — Sequence Base | HlIPREESE | ALERIRE
F3H-Fw(N) ACCATGGACATGTGAGTATACTTT 24
Dde 1 37°C
F3H2-Rv(N) CCCAAATAATGTGTCAATACATATACGAT 29

) [P 58 e TR 5
(PlERBA 7L I v 7 R)
6+1 Y% 7%y

SHNY FYA X

PCR HiEPED) : 505 bp

NEB Ddel (10U/ L) 2.8 ulL
27 A 2 505 bp, 411 bp

Buffer 3 7.0 uL
27X : 411 bp

H,0 25.2 ulL
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F3H3-AccI (N)
BRVKEMEOF M L0 &~—F— AH/H, FFITES T 5504 % 12 X— U OFRITFLH)

W 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Z4 M

H A B
L L L e - — <+— 327bp

P ————— R R R R <« 249bp

L2 A7 A H, B

T ~— Sequence Base HIREESER | JLERE
F3H3-Fw TAATAGGGTCTAGGTGCGTGG 21
Acc 1 37°C
F3H3-Rv(N) ACCCAAATAATGTGTCAATACATATAAGAC 30

LRI Ry A X il BR P 8 SO R 47 B
PCR H3MEPEY) @ 327 bp 6+1 o ISy
7 A 327 bp NEB Acel (10U/uxl) 2.8 ulL
£ H . 327 bp, 249 bp Buffer 4 7.0 ul
%M B - 249 bp 1,0 25.2 ul
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CTI1-HinfI

BRIKEG OB MIEyFE~—7— 2 H/H FFICHET DN & 12 ~— T ORITLH)

W1

2 3 4 5 6 7 8 9 10

£ a2 47 A, H, B

11 12 13 14 15 16 17 18 19 20 21 22 23 24 M

H

e ol <— 515bp

<+— 432bp

TIA - Sequence Base IR | WLBERIE
CTI1-Fw TTCTAATGATCAACACCTACTTTCCC 26
Hinf1 37C
CTI1-Rv GTAGCCCACCCGCCTG 16
LN R A R il R P S SR R 5
PCR HSWEPER) : 593 bp 6+1 Yo Ty
27 A ;515 bp Fermentas Hinf1 (10U/ul) 2.8 ulL
£ H ;515 bp, 432 bp Buffer R 7.0 ul
£HB . 432 bp H,0 25.2 ulL
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MSR-Alu I
FEXPKENROG] My E~— 7 — L H/M, F 2SS T Db flid 2 12 ~— Y ORITFLH)

W 1 2 3 4 5 6 7 8 9 10 111213141516 17 1819 20 21 22 23 24 M
H A B o g V7

P e s s G e g —--ne 525bp
ses mEEgEsss & =a= ' 549bp

Lz A4~ A, B, H

TIA - Sequence Base | HlIfREEE | ALELRE
MSR-Fw AGCACTTTCACCATAGGCATAATC 24
Alul 37C

MSR-Rv CCTTGAGCATAAATGAACTGGCA 23

LN Ry A R

| ER IR
(N A EECH| M) il R 3 SR 4y 1

6+1 B> ISy

PCR H3WEPEY) : 525 bp
NEB 4/ul (10U/uL)

27 A 525 bp

Alul 2.8 ulL

£HIH - 525 bp, 276 & 249 bp
Buffer2 7.0 uL

EZiinE 276 & 249 bp
- H,0 25.2 uL
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PGPA-AccI (N)
ERUKEMEOE] M IL0F&~—F— AH/H, FFITiES T 554 % 12 X— U OFRITFLH)

W 1 2 3 4 65 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 M

A

—
—— —

L2 A7 A H, B

W 794 ~—XT)fthoo~—H— (PCPA-Rsal) & 3L

TG Sequence Base | #ilfREESRE | ALBHIG L
PGP-FwA CCTCACCTTCCTCGAGCTC 19
Acc 1 37°C
PGP-RVA(N) | AAGTCTATCCGATCAAAGTTCATG 24
LRI Ry R il R 3 S R 0 B

PCR HEIEEEY) = 400 bp 6+1 B T ILhy

7 A 400 bp NEB Acel (10U/pul) 2.8 ul

£7H 1 400 bp, 288 bp Buffer 4 7.0 uL

£ B : 288 bp H,0 25.2 ulL
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PGPA—Rsa I (N)
BRVKEMEOF M L0 &~—F— AH/H, FFITES T 5504 % 12 X— U OFRITFLH)

W1 23 456 7 89 10 11213141516 171819 2021 72 23 24 W

'AX

e

g--.--nuu.-i..‘lﬂbﬂbﬂiﬂ-"?“f 400bp

- ! 211&189bp

W oA ~—XTRhd~—H— (PGPA-Accl) & I

A Sequence Base | fillFRE%EE | ALEEIREE
PGP-FwA CCTCACCTTCCTCGAGCTC 19
Rsal 37C
PGP-RvA(N) | AAGTCTATCCGATCAAAGTTCATG 24

LRI Ry A R

| EITANS =
(TR E-CH 7 i R 8 I I 4y e

B 6+1 NGy
PCR H4IREFED) : 400 bp

NEB Rsal (10U/uL) 2.8 ulL
%7 A 400 bp, 211 & 189 bp
Bufferl 7.0 ul
£ X 1 400 bp
H,0 25.2 ul
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PGPB-Rsa I
BXIKBME OB MIZ0 R~ — 71— AH/H B S ET D dnflis 2 12—V ORITFLH)
2 3 4.5 6 7 8 9 10 111213 14151617 18 19 20 21 22 23 24 W

-—--——---ﬁﬂﬂpn.-ﬁnnuu— ;‘__ 404bp
- e - W e e e 295bp
109bp
S AT A X
TIA < Sequence Base | HllFREEE | ALBRRE
PGP-FwB ACCTCACCTTCCTTGAGCTT 20
Rsal 37C
PGP-RvB GACAAGTCTATCCGATCAAAGTTCATA 27

LRI Ry A R

| ER IR
(TR E-CH 7 i R 8 I I 4y e

6+1 Vo TGy

NEB Rsal (10U/ul) 2.8 ul
Bufferl 7.0 ulL
H,0 25.2 ulL

PCR BIEEY) : 404 bp
%A 2 404 bp, 295 bp, 109 bp
%M X 1 404 bp
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APX2-Dra I
BRVKEMEOF M L0 &~—F— AH/H, FFITES T 5504 % 12 X— U OFRITFLH)

W1 2 3 45 6 7 8 9 10 111213141516 17 18 19 20 21 22 23 24 W

X A
.._————u---------—----«--a—_.:._ ggggp
p
123bp
S AT A, X
MR UNR—2A T T4 v —hd~—T— (APX3-Dra I . APX4-Taq 1) & i@
TS5~ — Sequence Base | HilfREESE | ALHHIR
APX2-FwA | CAGAGGCCTCATCGCCG 17
Dral 37°C
APX2-Rv TCAGGTCCACCGGTGACC 18

LRI Ry A R

i BRI 3 S R 4y 1
(FHRROA HECHI87) E AN T

6+1 %> 7y

Fermentas Dral (10U/ul) 2.8 ul
Buffer Tango 7.0 ulL
H,0 25.2 ul

PCR M4l #E%) : 508 bp
%71 A : 508bp, 375bp, 123bp
ZHIX 375bp, 123bp
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APX3-Dra I (N)
BRVKEMEOF M L0 &~—F— AH/H, FFITES T 5504 % 12 X— U OFRITFLH)

M 1 2 3 45 6 7 8 9 10 111213141516 17 18 19 20 21 22 23 24 M

H A B (2]

. =2 397bp

=4

. Bl el bbb b bt Bl ¢ 348bD

e o e W o S B - o

£WE 47 A, B, H

M 1 XA 7 BITHIREEE LB R +012 72 0 0970,
R 2 UNR—RTF 4w —2MD~—H— (APX2-Dra I | APX4-Taq 1) & J5@

A e Sequence Base | MillREEFE | ALPHIREE
APX3-Fw(N) | GGCCTCATCGCCGAG 15
Dral 37°C
APX2-Rv TCAGGTCCACCGGTGACC 18

LIS Ry A X L
(R4 G HI) I BRI 3 SR 4y
PCR 4R FES) : 525 bp 6+1 ¥ 75y
LA 397 bp Fermentas Oral (10U/uL) 2.8 ulL
£ H . 397 bp, 348 bp Buffer Tango 7.0 ul
EZINE 348 bp H,0 25.2 ul
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APX4-Taq I (N)

o S
B

1T 23 45 6 7 89 10

111213 141516 17 18 19 20 21 22 23 24 MW

REVE OB MIT 0B~ —F— LH/H, B SIS T D inflid & 12 X— Y ORITFLH)

e meAalesaBesallsans - - 441bp
= -~ - E = » o == Fe
-asin - -- “ i“ﬁ , “--- - 309bp
ST
- .- e - 132bp
L% A4 A, B, H
WRE1L: UNR—RT I —iD~—H— (APX2-Dra 1., APX3-Dral) & 5@
I 2 ¢ il PRAERALEE T 65°C
T v — Sequence Base | millREEFE | ALPHIREE
APX4-Fw(N) | CTCCGATCCCTATCTTTTCTTT 20
Tag 1 65°C
APX2-Rv | TCAGGTCCACCGGTGACC 18
LRI R A4 X
il PR % 58 BRI 5
(AR DA -G
PCR FEWREFEW) @ 441 bp 6+1 B> TSy
ZAUA ;441 bp Fermentas 7agl (10U/ul) 2.8 ulL
£ H: 441 bp, 309 bp, 132 bp Buffer Taq I 7.0 ul
ZHB 309 bp, 132 bp H,0 25.2 ul
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AUB-Hin6I (HhaI) (N)

ot

BRIKEVG OB MIE 0 FE~—7— L H/H, FFIHET D5l & 12 ~— T ORITLH)

H 1 2 3

4 5 6 7 8 9 10 111213141516 1718 19 20 21 22 23 24 M

H B A
.- — e — - — o - gy 5 4_445bp
%247 A, H, B
TG — Sequence Base | HilfREESR | ALBHIR
AUB-Fw(N) GGGTGTTTGTGAATTRGTTTGC 22
Hin6 1 37C
AUB-Rv(N) TACATACTGCCCCCCAGA 18
S e % R R 5y B
;[:\

(PlERBRA 7L I v 7 R)

ZHIB -

PCR HTEPEY) : 445 bp
27 A 445 bp
ZHIH 445 bp, 354 bp

354 bp H,0

6+1 Y2 75y

Buffer Tango

Fermentas Him6 1 (10U/uLl) 2.8 ulL
7.0 uL
25.2 ulL
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OLP-Ddel
FEXPKENROG] My E~— 7 — L H/M, F 2SS T Db flid 2 12 ~— Y ORITFLH)

2 3 4 6 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 M

T':“!<&wmm
_§ <4— 415bp

LMz A4 A, H, B

T v — Sequence Base | filllREEF | ALEHIR L
OLP-Fw TGTGTCCAAAACCGATCAGTATTGC 25
Dde 1 37°C
OLP-Rv TCTTTCAGAGTGGTACGTACCCC 23
) BRI 3 S R Gy

SRS KA R )
(FPlEERBHT L 2 v 7 R)

PCR HEIEFEY) : 520 bp
o 61 4L TSy

£ A 520 bp

NEB Ddel1 (10U/ L) 2.8 ulL
27 H . 520 bp, 415 bp

Buffer 3 7.0 ul
£ B - 415 bp

H,0 25.2 ulL
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CTI2-MboI (N)
BRVKEMEOF M L0 &~—F— AH/H, FFITES T 5504 % 12 X— U OFRITFLH)

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 W

H A
- <«— 253bp
<+— 111bp
£H % A7 A, H, B
MR 794 ~—Tthd~—H— (CTI2-Bsh1236 1) & 3L
FI [ Sequence Base | HilfREESE | ALBHIR
CTI2-Fw(N) CAAAGCATGCATGATCGTAGTG 22
Mbo T 37°C
CTI2-Rv(N) CTCCGATTGCCTTACCCGC 19
LRI R A X i PR % 58 SO R 57 1
PCR H3MEPEY) @ 461 bp 2044 ¥ TSy
£H1 A : 364 bp Fermentas Mbol (10U/uL) 9.6 ulL
£ H : 364 bp, 253 & 111 bp Buffer R 24.0 ul
2B . 253 & 111 bp H,0 86.4 ulL
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CTI2-Bsh12361 (N)
BRVKEMEOF M L0 &~—F— AH/H, FFITES T 5504 % 12 X— U OFRITFLH)

1 2 3 4 5 6 7 8 9 10 111213 14 15 16 17 18 19 20 21 22 23 24 M

. ¥ EE T BB T T OE - — —

LA E 47 A, H, B

WE1: 794 ~—_XTWMhdo~—F— (CTI2-Mbo 1) & 4@
MR 2 461bp DN RINEY . Z A4 7B XA THOHE LI WIRERH 500 H 4
RN, HINFE D O RiZdENO T, HEITRETH D,

TG — Sequence Base | fllfREESE | ALEREE

CTI2-Fw(N) CAAAGCATGCATGATCGTAGTG 22

Bsh1236 1 37°C

CTI2-Rv(N) CTCCGATTGCCTTACCCGC 19

SN KA X il BR P 5 B s i o0 B

PCR HEWRFESY) : 461 bp

6+1 Y2 75y
£H A 2 461 bp -

Fermentas Bsh1236 1(10U/ uL) 2.8 ulL

%I H : 461 bp, 281 & 180 bp

Buffer R 7.0 ulL
£ B : 281 & 180 bp

H,0 25.2 L
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CYT-BsaB I (N)
BRVKEMEOF M L0 &~—F— AH/H, FFITES T 5504 % 12 X— U OFRITFLH)

1 2 3 45 6 7 8 9 10 111213141516 17 18 19 20 21 22 23 24 M

174bp
B A7 A, B, H
AR - R SR AL PRIE 60°C
A Sequence Base | fillFRE%EE | ALEEIREE
CYT-Fw (N) CCAGCCATAATGTCTTAC 18
BsaB 1 60°C
CYT-Rv CCGTACTTGAGCCTATCTGACTGG 24
RIS RY A R
] R P 3R SR 57
(FHRROA 1 -CHI M)
PCR IR EY) : 468 bp 6+1 Y2 75y
27 A ;468 bp NEB BsaB1 (10U/ u L) 2.8 ulL
27 H : 468 bp, 294 &174 bp Buffer2 7.0 ulL
ZAIB 294 &174 bp H,0 25.2 ul
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tRNA-BseG I (FokI)
ERUKEMEOE] M IL0F&~—F— AH/H, FFITiES T 554 % 12 X— U OFRITFLH)
W 1 2 3 45 6 7 8 9 10 111213141516 17 18 19 20 21 22 23 24 W

381bp
304bp
ZRIL AT LA, X
i 1 BRI T D ERRE L~ — T —
R 2 - i REEFRALELIT 55°C
TG — Sequence Base | HilfREESR | ALEIR
tRNA-Fw CATTTCACAAACAGATCTGAGCGG 24
BseG 1 55C
tRNA-Rv TTATTTGAACTGGTGACACGAGGA 24

LRI Ry A R

) PR 35 S iR 4y 1
(AR OAT I HT) TS B

6+1 Y275y

Fermentas BseG1 (10U/ul) 2.8 ul
Buffer Tango 7.0 ulL
H,0 25.2 ulL

PCR HEWREFEY) : 381 bp
%7 A : 304 bp
%7 X : 381 bp
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PYDA-Haelll
FEXPKENROG] My E~— 7 — L H/M, F 2SS T Db flid 2 12 ~— Y ORITFLH)

M1 2 3 45 6 7 8 9 10 111213 141516 17 18 19 20 21 22 23 24 M

- A H
L . = =3
j- b S ren sew wvw. 497&475bp
b3 - o= =3 = —
£/ E (7 A, B, H
MR 1:497 bp & 475 bp D32 RIZXBI L7200,
WR2: 794 ~—_XT Mhod~—D— (PYDA-Cfr13]) & 3@
A Sequence Base | fillFREESRE | ALEEIREE
PYD-FwA CTTTCAGGTAAGGAACATGATCAAG 25
Haelll 37°C
PYD-RvA GTAAGAACTTAACAAAACCATAATCTCTCTA 31

RIS R A X ol
(R4 G HI) I BRI S8 B it 5y e
PCR #4IEPEY) : 497 bp or 475 bp 6+1 T4y
%M A 2 497 bp or 475 bp NEB_Haelll 2.8 ul
%M H : 497 bp or 475bp, 261 & 236 bp | Buffer2 7.0 ul
%M B ;261 & 236 bp H,0 25.2 L
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PYDA-Cfr13I
FEXPKENROG] My E~— 7 — L H/M, F 2SS T Db flid 2 12 ~— Y ORITFLH)

W 1 2 3 4 5 6 7 8 9 10 111213 14 15 16 17 18 19 20 21 22 23 24 M

r3 - ]
* - -— s S e msmuse Lo —- <« 497 or 475bp

- ————— e w— w— e
<+— 373bp

A B H

L2 A7 A H, B

M 12 497 bp & 475 bp O N RIIRBIET, 2 RKBHTETH 1 AREHRZRT,
WRE2: 794 ~—_XTNMhd>o~—A— (PYDA-Haelll) & d:i@

7T - Sequence Base | #lBREESE | ALBEIRE
PYD-FwA CTTTCAGGTAAGGAACATGATCAAG 25
Cfris1 37C
PYD-RvA GTAAGAACTTAACAAAACCATAATCTCTCTA 31
LRI RY A X il BR P 8 SO R 40 B

PCR B4R PEY) : 497 or 475 bp 6+1 o 7Ly

2R A 2 497 or 475 bp Fermentas Cfri31 (10U/ul) 2.8 ulL

271 H : 497 or 475 bp, 373 bp Buffer Tango 7.0 uL

LT B 373 bp 1,0 25.2 ul
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PYDB-HaeIl (N)
BRVKEMEOF M L0 &~—F— AH/H, FFITES T 5504 % 12 X— U OFRITFLH)

W 1 2 3 4 5 6 7 8 9 10 111213141516 17 18 19 20 21 22 23 24 M

.------ﬂ--- - e - .. - hadi 476bp

H A B

%5 (7 A, B, H

W2 476bp DN RRUINIR DS L H DM, 3T4bp DN R EDOEENDHIET S

T ~— Sequence Base | WllPREESE | ALBRIEEE
PYD-FwB (N) | CAACTTTGAGTCTTTATGATGAATTGA 27

Haelll 37C
PYD-RvB(N) | ACCAAGTAGAAACTTACGTTAAGTTA 26

SRS YA X s
(T80 G ) I BRI S8 B it 5y e
PCR M4 FES) : 476 bp 6+1 V> 7Ly
%M A 476 bp NEB_Haelll 2.8 ul
£ H : 476 bp, 374 bp Buffer2 7.0 ul
EZINE 374 bp H,0 25.2 ulL
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(N)IIIeeH-9aAd

I€140-VAdAd

l1°eH-YAAd

22123)24]25

[09sg-VNY?

IR L

-
—

(N)1gesg-1A0

Al

(N)I9€Z 1 Usg-2l1LD

i
19] 20] 21

(N)IOGN-21LD

18

Fi D

3Pd-d710

17

=]
u]s]

(N)IoUIH-anvy

16

D

(N)IPeL-¥XdV

-
—

15

(N)Ie4Q-eXdv

14

[B4Q-¢XdVY

13

[esd-d9dOd

12

(N)Iesy-vdod

1

(N)I°9V-VYdOd

10

INV-4SW

9

BUH-1110

8

(N)IPoV-EHES

(N)IePad-eHES

(N)ITedH-ZHES

(N)IVO | lwed-Hed

(N)ION-Hed

[INAd-THO

ININ-XdV

BT PCR g S v~ —h—T7,

-
—

I 9UIH-d4d

A FE |

AL £,

-
—

.Y

¢ INJ VEHFED

8. A FIREDO~—I—ELEFE (1)

AR

37

A|BCJHJAIBIX|X|H]JAIJHIBIX|A|JA]JAJAJIHIH|JA|IBJH]JAIBIBIH
A|AB|JH|AIBIX|X|H]JA]JA]IBIX|J]A|JA]JA|HIBIH|JA|BJA|JAIH|IBI|H
A|IBCJAJAIBIAIX|IH]JAIHIBIXIX|A]JAJAJIHIH|JA|IB|BJAIHIHIB
AJIABIHIBIAIXIXIBJAJAJAIXIX|IA]JAIJAIBIHIAJAIBJAIAIA]IA
X|BBJH|H|JH|X]|X|H|BJA|B|X]X|X|]A|JA|B|BJAJH|JHJAJH]JH]A
X|]AB|A|A|B|AIX|HJAJAIB|A]X|IX|JH|JH]JA]JA]JA|IB|B|X]|B|BIJH
X|]ABJA|H|H|X|X|A|JB|JH|H|X]AIX|JA|JH|B|H]JAJH|JH]JAJH|BIJ|H
X|BBJA|JH|H|X]|X|B|JBJA|JH|X]X|X|J]A|JH|B|BJAJH|BJA|B|BJ|A
X|BCJ|HJA]JH]XJAJHJAJH]JH]X]IXIXJAJH|JH]JBJHIHJHJAJH]JHI]H
X|]AB|A|JA|B|X|X|BJA|JH]JA|X]AJA|JA|JA|B|BJAIBJH]JAJH]HI]A
XJ]CCJ|H|IAJAIXIAIBIJAIBJA|X]IXIAJAIH]JAIJHIBIAJHIAJAJA]H
AIBBJAIBIAIXIX|IH]JAJAJAIXIA|JA]JAIJAIBIAJAJA]IBIJATAIAIH
X|BC|H|A]JA| X|A|H|A|H]|H|X]|]A|A|J]A|H|B|H|B|A|H|A]|H]|H]|B

X|BBJ|A|JA|JH]JAJAIBJAJA]JHJA]IXIAJHIB|BJAJHIH|IBJAJH]JH]A
X]AB|A|BJAIX]XIHJHJH]JHIX]IXIAJAJA]JH|JH]JAJIAIBJAJH]JH]A

22 | XEmER (KEmEg2E) | X | ABIHIAJAIXTATH]IA]JATH]IX]AJAJAJAl[B]IH]IB]A]|B|A]lH]B]B

23 | X85

X|BBJ|A|JA|BIXIXIHJAIH]|B|X]IXIX|JAIH|H|BIAIBJA|JA|JH|BI|B
XJ]ABJA|H]JH]X]IXIAJAIH]BIX]IXIX|HIBJHJHJAJHIHJAJH]BJ]A
X|BCJH|A|JH|X]|]AIBJA|H|B|A]JX|X|JH]JA|JH|H]JHJHJH]JAJA|HI|B
AIBCJAIH]JHIX|IX|IH]JAJAJHIXIX|A]JBIHIHIHJAJH]BJAIAIHIH
AIABCJAIHIHIXIXIH]BIHJHIXIX|IX]H]JAJAIH|IH|JA]JBIAIBIBIB
X]BCJA|H]JH]XIXIBJAJH|JH|X]AIXJAJH|JHJHJAJIHIBJAJAJHI|B
AJAMAIHIAIHIXJTAIH]JAJIAJAIXIXIX]AIJIAIAIAJAIB]IBIJAIHIHIH
A|AB|A|JAJHIX|]A|BJAJAJHIX]JAJA]JH]|A]JHJAJHJH]|B|X]IHJH]A
X]ABI|AIA|BIX]IXIAIBJAJH|XIXIX|HIH]|BIBIAIBJHIX]HJHI]A
AlIABIHIAJAIAJAIB]IBIJAJHIX|IAJA]JAJAJHIHIHIJA]JBJAIAIAIA
AlAMJA|JA]IHIX]JA|IBJAJA]JAIX|IX|JA]JA|JA]JHJA|JH|H]B]JAIH|HIH
AIABJAJAIBIX|IX|IH]BIHJHIXIX|IX]AJHIHIHJA|IBJAJAIHIHIH
AIBBJHJAIBIX|X|A]JAJA]IBIXJA|IX]AJAIBIH|JA|IBJAJAIBIBIH
X|BBJ|A|JA|JH]|AJAJHJA|BJA|X]X|AJA|JH|B|BJHJHJH|X]A]A|]H
X]BC|H|H]JH]XIXIBJA|H|B|X]AJIA|B|JH|JHI|BJAJHIHJAJAJHI|H
A|BBI|HIHJA|JAJA|JH]JAIBIB|X]A]IX]IHIBIBJHJHJAIHIAJA|H|B
X|ABCJ|A|JA|H|X]AJH|JH|JH|JH]JA]X|X|H|B|B|JAJHJHJH|X]A]JHI|H
X|BBI|HIA|BJAJXIBJAJA|IBIX]JIAIX|HIAJHI|BIAIBIBIX]HJHI]A
A|ABIBIH|JH|IX]X|IBIAJAJHIX]AJAIBIH|IHIBJAJHIBIX|B|B|H
X|BB|A|JA|JA|A|JAIBJA|IBIB|A]IX|IX|JAJA|B|AIBIAJA|IX]JA]JA]A
X]BCJ|H|AJAIXJIAIBJA|JH]JH|X]IXIAJAIH|JHIJHIBIAIBJAJAJA]H
A|IBC]JAJAIHIX|AIBJAJHJHIAIX|A]JAJAIHIH|IBJA]JB]XIAJAIH
X|BBJH|H|H|X]X|HJAJA|B|A]JX|X|JAJA|JH|H]JAJHJH|X]JH]JH]A
X|ABJHIHJA|IX]JAJH]JAJHJHIX]AJAJAJA|JHIA]IBIAIBIAJAJAIH
X|/BBJ|H|H|JHJAIXIHJA|IB|B|X]AIX|AIB|BIBJAJHIB|X]|H]BJ|H
X|]AB|H|A|B|X|X|BJA|JH]JA|X]AJAJA|JH]|JH|H]JAIBJHI|X]A]JA]A
X|BBJ|A|JA|JH]|X]AIBJAJA|JH]JAJAIXJAIH]|BJAJHIHIBIX]AJA|H
X|BCJ|H|A|JHJAJAJIHJA|IH]|B|X]AJAJHIH]BJHJHIHJH|IX]H]JHI]H
X|BCJA|A|JH]|AJAJHJAJAJH|X]IX|X|JH|JH|B|JAJHJHJH]JAJH]HI]H
A|ABIBIAIBIXIX|IBJAJAJAIAIXIA]JAIHIAIBIJA|IB]BJAIHIHIA
X]ABIA|A|B]XIXIHJAIH]JA]JX]AIXJAJA|IBJAJAIBIHIX]A]JAIlH
A|BC]JH|H]JHIX|X|H]JA]JA]JHIX|JA|JA]JA|A]IBIB|JA|JH]|JH|AIH|BI|B
AIBBIHIAIBIX|IXIBJAIHIBIX|IX|AJHIHIHIH|IA|IBIBIAIBIBIB

=

=

=

=1

2

1

[
g
)

il

P
A
)

—JL

1B

FAT

=
=
&

[

ZT

N

11Ty A

BERILNS48 (VDL

FAARDO
2 |7AN)—
VISR
5 |7XANY—
HHEEOH
BEHIL
26 | DVEAHUVED
27 |E=ZL0%

28 |dtoiE

29

&

30 |7

3 |HHLeDHD.
1 | 7RH2z4F
8 |FRAILE—
9 | 7735

10 |7O%
17 | TyFTRX—138

18 | T/ \—AR1)—
19 |MiktE

20 |@E
49 |[H<=—J)o R

46 |SOFEHED
50 [Hv—~)—

38 |ABKIHAS
47 |9kO

24 |E#EHH
33 |ABEXK103E
34 | ABBKA9E
35 | ABBK565
36 | ABBKTE
37 |ABBKIH1E
39 |y T
40 |IFLEbht
44 |SHIFDH

16 |[LbE1F
45 |SHEDH

12 |7

14 JLv5

15 |15

32 |AEeEAE
42 |#155

43 414

48 | =6

1
25
31
41

11




(N)11°eH-90Ad

I€140-VAAd

Il°eH-YaAd

22| 23]24]25

IR L

[99sg-VNY*

-
—

(N)1gesg-1A0

(N)I9€Z 1 Ysa-2ILD

sl
19] 20 21

i

(N)I°GN-2ILO

18

1°Pad-d10

Fi D
17

=]
u]s]

(N)IQUIH-any

16

D

(N)IPeL-FXdV

-
—

15

(N)Ie4g-eXdv

14

1e4g-¢Xdv

13

[esy4-8d9d

12

(N)Iesy-vdod

1

(N)I°oV-VdDd

10

INV-4SW

9

BUIH-1ILO

(N)I°oY-gHES

SNV —H—TT,

(N)Iepa-gHed

=]
H

(N)IIedH-gHed

(N)IO | Lwe3-Hed

(N)IOON-HES

[INAd-IHO

ININ-XdV

o (2)
UV T PCR B4

N=-4
-
—

I 9UH-44a

—i
A FE |

AL £,

-
—

fmig4

¢ INJ 1 EFED

AFIAMEDO~—F

AR

HIAIX]JAJA]JH]JH|IBJA]B]IB]|X|JH]JHIH
HIX]JAIXJ]A|JH|B]JH]J]A]JHIH]JA]JH|B]|H
HI{X]AJAJA|JA]|B|JH]J]A]JH|BJA]BI|BI|B
HIAJX|X]JA]JA]JA|JH]JAJH]JAJBJAJH]|HI|H
HIXJAIX|JAIH|BJIAJAJA]JH]JAJA]JHIH
HI{X]JAJX|JA|JH|BJH]JAJHJHJAJHI|BJH
HI{XJAJXJHJH|BJH]JH]JAJHJAJAJA|B
HI|BJAJAJAJA|JHIBJAJH]JAJHIX]JAJH]A
HIXJAJA|JHIB]JHIH]JAIBIB]JXJA]JAIB

H
HIHJAIX|IX]AJAJAJHIJH]JAJAIBJAJAJAIH

H

XIxTH[AlH|H] XA X AlH]BlH|A]H][H][A]H]B]A
38

X|X|IBJA|JH]IBJAJX]JAJAJH]JA]IBJAJH]BJA]JHJHIH
XJAIBJAJAJH|IXIX]AJH]JH|JH]H]JHJH]BJA]JHJHIH
XJAJHJHJH]JHJAIX]X|H]B|JBIH]JHJH]JHJAJAJH]A
XJAJH|IBJH]JH|IXJA]JX|JA]JH|IBIAJAIB|BJA]IH|BI|B
XJAIBJAJAJHJAIX]XJA]BJH]JAJHIH]BJX]HJHIH
XJAIBJAJHIHJAIX]JAJH]JAJAJA]JHIH]B]IXIHJH]A
BJ|AJA|IX]JA|JH]JA]JA]JH|JA|JA]JA]JA|B|BIBIB|JAJH|X]A]JAI|H

XJAJHJAJH]JHJAJAJAJH]JHJH]JA]JHJH]BJA]JHJHIH
HI|AIBJA|JX]IBJAJH|B|X]A]JAJA]J]BJH]JHJAIBJHJA]JH]|BJ]A

X|X|JH]JAJH
X|X|A|B
X|XJHJA|B
X|X|A|B

HIAIX|BJAJH|JHJA]JX|JA]JAJAJH]JHJAJHIBIAJAJTALH
HIA|XJHJAJH]JAIX]A]X|JAJH|B|JH]JAJHJHJAJHJHI]H

H
H

HIAIX|A|JBJA|BJH]|X]AJAJA|JH]JHJH]JH]JAJA]JX]JAJA]JA
H

BIAIB|X|X|BJA|JH]JAJX|X]JA]JA|JH]|A|IBJA|B|JBJAJHI]JHI]A
X|JABC|A|H
HIAIBIX|IXIBJAJAIBIX]IX]XIA]JAJA]JH]JAIB]JBJA]B]|BIH
BIAJHIX]JA]JH|JAJA]JHIX]IX]JAJH]JH|IB]JH|JHJH]|B|JX]H|B]H
HIAIB]IX]|X]|]A]IBJHJH|IX]X]|X]|]AJH|IB|BJA|JBJH|X]JAJA]A
BJAIBIX|X]IBJAJH|B|JX]X]J]AJH]JH|B]JHJAIB]B|JX]H|BI|B
BIAJHIAJAIBIAIJAIBIXIXIX]AJHIBIHIHIHIBIAJAIALA

H
HIAJAIX]AIB

AB
A|JABC|A]|H

BB

BB

BB

X

BB

BB
X | BC
X|BC|JAJHJA]JX]JA]JH]JAJHJH|X]JA]JXIHJHJH]JAJH]JA]JH]X]AJAIH
X]AB|J|A|H

BB
A|BB|JAJH]JAIXIA|IBJAJA]JHIXIXIAJAJA|IBJHIBIAJAIX]JA]JALJA
X|BBJAJHJA]JX]JA]JH]JAJAJHJA]JX]|X]IH]IBJBJHJHJA]JH]X]AJHIH
A|JABC|AJH|A]IX]AJHI|B
X|BBJAJA|IBI|X]|X]IBIBJAJH|X]X]X]JAJH|JH|BJA]JBJH]JAJHJHIA

AB

AB

X|AAJAJAIB|IX|X]JA|IBIJH]JH|IX|X|X]H|B]JBJH|JA|JBJA]|JX]JA]JHI]A
X|BBJAJH|JH|X]X]HJAJHJH|X]JA]X]AJA|IB|BJAJH|BJAIBJ|BIJA
A|BC|A|JH]JA]JAJAJH]JAI]H

X|ABJAJHJH|X|X]A]|BJH]JH|IX]JA|JX]JA]JH]IBIHJAJHJH]JA]JHI|BI]H
X|BCJA|JHJA]JX]A]JHJH]JA|B|X]JA]JA]JH]JA|JBJH|JH]JA]J]BJAJHJHIA
X|ABJAJAJHJAIX]JA|JH]JA]JAIX|X|X]H]B]JBJHJAJHJH]JAJAI|BIJ]A

A
X|BBIAJA|IBJAJAIH]JAIBIJHIJAIX]XJIAJH|BIH]JAIB]B|X]B|BIJ|H

A|BCJAJA|JHIJAJAIBIAJHIH]IX|]AJAJAJH]JHJH]JHJHIH]JAJH]JHIH
X|BCJAJHJAJAJAJH]JAJH]JHJAIX]XIH]JHJH]JAJHJAJH|IX]AJAIH
X|AAJAJAJAJAJAJHJA]JHIHIX]AIX]IBIBIH]JAIBJAJH]IX]JHIH]|H
X]AAJAJAIBJAIXIH]JAIH
A|BB|IAJAJAJAIAIHIA]IBIBJAIAIXIHIH|IBIBIBIAIHIX|IAIHIB
X

XJABCJ|AJAIB]IX|XJH]BJH]JHIX]A]JXJA]JH|BIHJAIBJA|JA]B|BI|H
AlBB|AIH

X|BC|JA|JH|JAJA]JA]JH]JAJHJHJA]JX]XIHJHJH]JAJH]JA]JH]X]AJAIH
X|AB|JAJA]H

A|ABJAJA]IBIX]IX|H]IBJAJAIX|JA]JAJAIBI|BIBIJA|IBIH]JAJHIJHIA
X|AB|A]H

X|BCJA|JHJAJAIXIBJAIH
A

X|CCJA|JAIH
X|]ABJ]AJA|B
X]ABJAL]H
AJAAIH]ALH
AJABIAJAJAIX]ALIB
Al AA

AJAAJA]JALH
X|]ABJAJALlH
A|IBC|JA]JALlH

X
X

=
=

2o

JL—

L 5D H
E5&0

84 |E—ZbkO
37%
“Hhiz

100 [4T(F-R

PnDebEALA

ZIAI—R
62 |ZILALYE
FATEFA)—
86 |UM-BU®
87 |UDH1a

63 | ta(7
ERCEE-

FIRJ—

52 |4 F—3
N —2
1241

80 [{EEHED
SEDH
~Fh

T3
d

[

93 |{EMIS6 (HEHS)

54 [LE-HD
55 [ILFEAD
56 [LTDH

57 L3525

64 | ZLF—%4
68 |DAFA
13 |[EBUEH
74 |EB508

75 |ERFoR
76 |EEDH

77 | &ZiE

88 |E/o—¥
89 |[uFDY

90 |OH

92 | S<HPE

60 |FT&ig
70 [ELU®

51
58
61
65
69
79
82
83
85
96
97
98
99 ||




(N)II2eH-9aAd

1€ 1 40-VAAd

°eH-YAAd

221 23)|24]25

IR L

199sg-VNY*

-
—

(N)1gesg-1A0

(N)I9€Z 1 Ysa-2ILO

sl
19] 20] 21

i

(N)I°GN-21LO

18

1°Pad-d10

Fi D
17

=]
u]s]

(N)IQUIH-any

16

D

(N)IPEL-FXdV

-
—

15

(N)Ie4@-exXdv

14

[8ig-¢Xdv

13

[esy4-8d9d

12

(N)Iesy-vdod

11

(N)I°oV-Vd9Dd

10

INV-4S

9

BUIH-IILD

(N)IooV-EHES

SNV —H—TT,

(N)Iepa-cHed

=]
H

(N)IIedH-gHed

(N)IPO | Lwed-HeS

(N)IOON-HES

[INAd-IHO

ININ-XdV

fadH (3)
UV T PCR B4

N=-4
-
—

I 9UH-Y4a

—i
A FE |

AL £,

-
—

fmig4

¢ INJ 1 EFED

AFIAMEDO~—F

AR

HI|BJAJAJH]JAJA]JAI|H

XJ]AJAJAIBIHJAJA]JBJA]JAJALA

xIx]BlH|BlH[x|X|[A]A]A[B|lH|H][H][B|A|B]B]H
39

xIalnlalalelalxIxlalnlBlalalnlrnlalBlB|H
X x|IBIA[A[HIX[ATATA[H]B[H DN B[ Xx|A[H]B

X|X|BJAJH|BJX]|]A]JAJA|JA|BJH|BJAJA|JX]JAJAL]A
A|BC|A|B|A]JA|IX|BJAJA]BIX]AJAJAIJH
XJAJHJAJH]JH|IXIX]AJAJH|IBJAJHIH]BJX]H|BI|B
X|X|BJA|JH]IBJAIX]AJAJA|JH]H]JAIBJHJA]IBJ|BIH
XIAIBIAIBIHIANIXIAIHIAIBIBIHIHIBIAIHIHIH

B

HI|AJAJA|JH]A|BIBJAJA]JX|JHIH]BJH]JHJAJH]JAJAJHIB
H

BIAIJX|IXIBIAJAJAL]X

A

HIAIBJA|JX]|IBJAJAJAIX]IX]AJAJA|IBIH]JAIBIJBJA]JALJALA
A

HIAIB|X]|X|BJA|JA]JH|JA|JX]JA]JA]JH]JA]JH|JA|BJBJAJH]JHI]A
HJA|B|X]X|B]J]A|JH]|]BJA|X]A]J]H]A|H]J]H|JA]|B|B]J]A]B|B]|H
HIAIBIX|IXIBJAJTAJAIX]AJAJTAJAIBIH|JHIH]BIX]AJALA

H
H
B

BB
X|JABCJ|H]AI|B

BB

AB

BB

AB

BB

x| BB | A NN X [ X[ B AlHIH|IXIXIATA[ATH]H DN B [A]H]H]A

X|]AAJAJAIBIX]|X]IH]JAIBJHIX]X]XIHJH|JBJAJA]JBJH]JA]JH|BIJH

AB

AB

AB
X|CC|A|JA|IBJA|X]|BJAJA|IB|X]JA|JA]JA]JAIBJHJA]JBJH]JAJHJHIA
AJABJA]JALIH

A | BC
A|J|AMA|JH]JA|H]X|A|IBJAJA]JH]|X]IXIX|JH]JA]JA]JA|JH]JH|IBJA]|BIJBJH

A|BBIAJAJAIX]JAJHIAJAIBIX|IX]IX]JAJH]BIJHIBJAJIH]JAJAJHIB
A|BB|AJA|A|JAJA|IBJA|BJH]|JA]JAJAJAJH]|JH]BIB]JAJH|X]JA]JHI]H
A|BCI|H]JAJAJAJAIBIA]IBIH]JA|IX]IX]JAJH]BJAJHJHIJH]XJAJAIB
AJCCIAJTAJAIX]IAIBIAJAIH]JIAIXIX]JAJTAJAJAIHIHIB]JAJHIHIH
X|]BCJIAJAJH]JAIXIHJAJHIBIX]A]IXIHIHIBIBJIAJHIH]JAIHIBIH

XJABC|AJH|AJAJAJH]JAJHIHIAIX]JAJAJHIHIH]JHIAJH]IX]IHJH]A
A

X|]ABJAJALlH

X
A
X

01 [f =

118UV E—IL
1M9N—2a—FT—T 4
121 |Lyk/R—)L

122 |Aiko

106 [JEH T2 —

103 | RN)L)L—>a
107]=5—

102 R —RB—
1045 F

105 | =84
109 |# kL

RN CEES

12| H<H
113 |ZEE165
HA\E(EF)
IR ReFNAYIY:s)
16 |ZHFE
117|pHDH
123 |Elsanta
124 |Pajaro

125 | Tioga




9. MAEHEL

TEVE S o AUE TR F THERS T U,
T514-2392 = HIRETZRIT A7 H4: 360
MNSATEOEN B2 - BAEFELANR ST e
B SRR ZEMIIET RS LR TF— L
FEMEE o B
E-mail: ssmats@affrc. go. jp
TEL/FAX : 059-268-4655 (&)

T305-8666 PRI < IXH@EH 3-1-1
MSIATEOEN R - RS PEERANR ST 7eHE
WP K HEWTICRT B I SR T — A

WMFEE BIAEHR

E-mail: miyuky@affrc.go.jp

TEL/FAX : 029-838-8529 ()

40



