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1. [XLC®HIC

T, BB ERODIEBEED=— XKV EHFE LT CRHT 2FENS
FoTEY | RBERSOEBIER 2 E A2 F M s U TEEERHRTND, LTV
TH XY OFRTHPN K DIREUTES < FEEHIIE R OFREE & 7 > T\ %, [FE A
ZJEPRFEVE N R - B PESE BT O W FE A LA A SEMFFE 0 P (BAF | R PR )
I, WK OIRICTRS . BEMO LE BT (BoF] ABERLE (K1),
(B ] OREIINERO LT BREICHE~N200g FEE L K& <, #1172 RN
11 H FAEPORARENNHETE 5, REDELS, RADOEIEOHT E13
<, MMLEMECEND, £72, —RRLECOFEVITINZ, T2 F Y ROIES
MBREFEVRSTHLHY Frx T —LEEGH L, 1RO VETITRWEFE LK
AT DR TH 5,

[BEOFF ] 13 25 4 12 A 10 BICMFERERHE L, FERk 26 455 H 15 HIZ
o P B A A ZS SR 27 A2 3 H 20 B I AR E Sk (MRS R 5155 24081 75)
S, BMAKER OMBIEEZFA L OB L TV 5, HEoE ] oENS
TOMEE OB, RED S ~OHEFITED - OI12IE, RENEG A Rl I E S
LEAMBVLETH S, DNA mFEFLNIL, 85 Tl SFERR 23 FTRETH 1 |
Bk anFEORIER R BB X D REFEM SO KEREGG Y 2 ORI HE 2 b
Ho T, WEE T 2EBORE - BLOMAESCEND B v &Y AR 2R EY
INDSFLTEDICO AR TH S, BRI Z 10 E TITHIBREER LRI LV il
5|74 % FiH 3 % Cleaved Amplified Polymorphic Sequence (CAPS)~ — % — (Shimada
5. 2014Y) ZHWT, EERL XY N - R EEBT 2 HEEHRE LT
% (B 5. 20152, Nonaka 5. 20173, Fujii &, 2019%), F7=. ¥V DML
ANZFIH TS DNA ~— I — DO Z XTI DI DT ) LT —FX—2X
(Kawahara &, 2020°) #/ERk L. Web %1 b (https://mikan.dna.affrc.go.jp) TZ
BRLCW5, ZAVETICBZE L2 CAPS ~— 4 — D5 IEfE /R B m R 0|
ENARETR EDOFRME T~ — I — %KV iAA, 12 FFED CAPS ~—H—IZ LD
> 22 §hfED DNA ShFERBI B 2 BA%E L, T[CAPS ~— I —IlC L5 %>
22 SFED DNA ShFEsRpHdi~==27 /1] ¢ L LTAB L TW5, U, (A
R [T 72 EORRBUEIIA~FLITHH LTV D Z ERBE/ L, W T
BT, SN REN HAR~HEA SNDBENELTWD, 2D PCR &
ERIKE O T, [BOFEF] &2 TR0 %Y 23 LD, RIS S



https://mikan.dna.affrc.go.jp/

B TE D DNA ~— I — %% L7z,
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O ENIAFFEBHIEIE NS - R ER BN ST ZERAE (2019) CAPS ~— U —IC
X5 Hm v F Y 22 MO DNA BHEBRNEIN~ =27 1.
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2. —MREIEFERUTDNAHMEEICDONT

DNA dnffiie il oA ic B 5 —fRIEEFHEL O R, ¥ 715D DNA
P IEC OV TR, <FE¥ D DNA @l iC W TORAREEFE —
B &R A DT A KT A4 > —(http://www.hinshu2.maff.go.jp/pvr/dna_manual
/guideline.pdf) >} O <DNA fnf& 5551 £ 07 D 2 MR DT O D TA K7 A~
(http://www.hinshu2.maff.go.jp/pvr/dna_meeting/H20 2nd/guideline.pdf) > % = i @
Ll AR =aTVTHE, ERTA RTA SR D52 8T Raxpx Y
DRI S . THRE L B&DAF ) 2 DNA OFHENFRETH 0 |, [HEOF ] DR
(%) DNA (L FEFRBIICHE A ATRE CTH D, I Y ORESCRAL NS L7- DNA IZ
IX PCR L Z MHET D EHHASCARY 7= ) — VR EMBATHZ EBHH &
35, AR~ =27 /)L Tl DNeasy Plant Mini kit (7 %' >%t) % F\V T DNA f#
HMEzBIRoTND,

<HEHTHH D>

1.5ml F=2—7 (GHEHEH) . Fik - e QGREHE A, 180°C T 2 KM R EJA A
L7zt o), XU GREFEA, 180°CT 2 FRMEAWE L= b o), RIKEH,
QIAshredder Mini Spin Column (% 7 %" 1), DNeasy Mini Spin Column (%7 %
YD), v varyFa—72ml) (577 4), Buffer APl (77 4
Buffer P3 (%7 %7 4t) | BufferAW1 (=% / —/LIIN, %7 7 1) . Buffer AW2
(=& ) — VBRI, 77 4%) ., BufferAE (%7 %7 %), RNaseA A b v 7 &
# (100 mg/ml) (7 7 4), EEEMK, SdEo% 15 (1.5~2.0ml F =
— 7 NFIHATEEZ b D) 72 £, Buffer AP1 OVRIEHPITHT A A B T- A 134
ATZ 65°C THRIET 5,

< SEBRERAE>
EARBEZ, 7707 a ha— Lo T b,

(1) B2 RENS 7 IR G RE, K2) 200 L. £ 500mg ZFF&7
Do WG LT REZHNDGE, FHEPICHE L7220 X 5Bl T 9,

() MRIRE R TS - AR EE2FIH L T, b 72 HEIRRE THid 5,

Q) WMH LTS CZ AN T LT 78 50mg GES Co/hs U 1R
FE) % 1.5ml = — 72 ANLD, Y2 7 ILOFFEARIIZ 400ul @ AP1 & 4pl
® RNase A A kv 7&K (100 mg/ml) % 1.5ml F=—7FH/NIMZ D, W
VINMAFANZITE L ANT v 7 AT 5,

@) BB Z 65°CTI0 A v FaX— 45, forFa—vagrfiiFa
— 7 % 2~3 [EERENEMT 5,



(5) 130ul @ Buffer P3 ZIRGHRICHINE, BFIL, 5 MK ETA ¥ a—
2,

(6) 20,000xg, 5 4y, H|iE CTELT 5,

(7 2ml 27 g rFa—7H Tk y kL7 QlAshredder Mini Spin Column
() 12(6)D BRI % Xy N TA, 20,000xg, 2 i, AT
LT 5,

(8) (7)D AR5y & L\ 1.5ml F = — 7127,

(9) IBEEHE HERIRIC 1.5 B ED Buffer AW1 28N L, B2y b TRMT
5o

(10)  QDEREGHK B LTk A &) 650ul %, 2ml D=2 Ly g F
2 — 72355 L 7= DNeasy Mini Spin Column ~ ((&H) (&~ N TBT,

(11)  6,000xg, 1 Z3ff, |IETELL, AREFETH,

(12) (DI TLIREHKIL(10) & (1) Z M KT,

(13)  DNeasy Mini Spin Column Z# L\ 2ml D2 L7 ¥ g »F a—7|2HE
L 500ul @ Buffer AW2 Z{RM9 %, 6,000xg, 1 43, |RTEL L, A
BHETDH,

(14)  500pl @ Buffer AW2 % DNeasy Mini Spin Column (Z#A01L . 20,000xg,
5 M, BIETELDLTAV T LU AHBESED,

(15)  DNeasy Mini Spin Column Z#7 L\ 1.5ml F =2 —7 2B L, 50ul &
Buffer AE % DNeasy A 7 L RICEHE~y FTRINT %, =ik (15 ~
25°C) TS5 A v F a~— K L7, 6,000xg, 1 43ff], =R Tl L,
AR AT 5,
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X2 By O REHEOL
HoRVRFET, 7TTXR, TAXXE, Lxro0oE (XU x99 2aliefE),
SLx o7 ETHERINLTWAD,

<AK~v=a2T7 VTG L7 DNA 70 >
(o vavI sy (BIIREE (BoRbb®) ), (v —710—y (Xoh
VI TAA =AY (bubed) ), TbEy (URARY) ], PREK (LB
L) |, T3 (BN (B0 bWEA)) ), Ty 38y JIEERE (O
DOIRDTENTEN)) |, Iy 7 TRy (KBRS (BBEIEAD
M) 1L THEOFE (D O |, THER) ThT 4], ThT &), TEAL (W2 9) ],
EEZBE (DO X) ], [THEOONY (BWRADOOMND )], HEZE (-
DOOZEHR)], HEHO), NER (FXAH) ), TEEh), NEHH), HEROD ],
[HSE (DAY |, TEREREE 28 B (OO LIEN28 T9) (FLE A
e (RICEEARR)) IDIEE LT T XD LR ERREAE T L7- DNA,
708, T3. DNABKROWE O] T, HERKHEEZ 7 VT L7Z=DNA ThH D
L EMER LT,

3. DNA BABRDMEDHEEE

1) SRR X 5% 7L DNA IRIK D 5B DR

E0 2 THE7= Y 7L DNA Wi O 260nm WS & 230nm WG 243 6t B
HCHIE L, HIEEEEE (260nm WG & 230nm OB O (A260/230 ) D
R I8LUEEZ VT LTWD Z L EHERT D,

<HEfFI o5 b D>

NanoDrop1000 (Thermo Fisher Scientific/ Applied Biosystems ft:, LLF ABI £t &
FLHL) . RBEHEMIK, Buffer AE (%77 04) . FAUAT (AR LT
). 7L DNA R &,

AR >

(1) PC O EJR%Z AL, ND-1000 ¥ 7 b v =7 % fL#hd 5,

Q) AA A =2 —NERRIND D TNucleic Acid”% 7 U v 7§ 5,

(3) “Initialize instrument”® A v E— Y NERRIINDHD T, 7 — L2, JEE
ZERNWIZ L, 3ul DIEEKEDOE D,

4) 7—L%xALC, “©OK*%227 VY v 7T 5,

(5) FrR S AV E H i O“Sample type” D H1 7> 5«2 EHH DNA...DNA-50"% iR
T2,



(6) TIEHLDOWHKE X LT A 7 TRE]Y . WEHIZTZ 27 HO 3ul @
Buffer AE (7' 7 V7 ¥RIK) &= DX 5,

(7) W E W E O“Blank”% 7 V v 79 5,

Q) HIEED T T v 7 Wi T LU A 7 TRERY . 3ul DY 7)1 DNA AR
ZDF, “Measure”% 7 V) v 735,

(9) Y 7L DNA EHED 260nm WG O, 260nm W & 230nm WD
L= (A260/230 th) OfEZEFEET D,

(10)  WEKTHIZ, V7V DNARERZ T LU A 7 TRERY . 3ul OBH
KEDETHR LU A T TREKEZREIY | JEBE ZINTT D,

(11) Y7 EETL. PCEYY Y N TUT 5,

(12)  A260/230 Lh Ol ZfERT 5, 1.8 KiliDHA 1L, PCR Kz ET 5%
FHECR Y 7 = ) — Vi EORMEH DIRANE 2 D72, DNA i)
HRET,

2) THu—RAFIVEKIKENC XL DY 7L DNA KO 58 O e

LR 2 THEY TV DNAERE 1.0% 7 Tu—A7 W7 774 L, ER
TKENZ K0 | MLV 72 < =D RELTHRIHTE OO
DNA D T&E TWA Z & 2R T 5,

<HEHTHH D>

1.5ml X% 2.0ml F=2—7 (WHEHFH»), 7AAr—R (=y Ry —4h),
50xTAE (= R ¥ —14f). Lambda DNA-HindIIl Digest (% 71 7 /31 A4t .
TF VU LT v A RNEBr)EE(10 mg/ml), 7 /L A — 71— (Mupid f:) . 6x Loading
Buffer (#5731 A #k), 7~ U U RIBESKENEEE (Mupid 1) . 7 UiRee >
AT L (T h—th) 72 &,

< HARERAE>

(1) 7H =27 (1.0%)&1ERT 5, 1.0g DT Ha—RAZEEL, 300ml =4
7 TAAIAND, AX—T ==K IXTAE 100 ml 2Nz CL<BEED,
BFLVCVATRO TT e — R 2RI 5, 2O, SBRICEHL TV D
L EMERT D, A — LB MERA 2=y hOHIZ A2V D
IZUE LiAd, [EE D E THRIET 5,

(2) 1.5ml F 2 —71Z 25ng FEE A Z AT 5 Sul OF 7L DNA ik & 1pl O 6x
Loading Buffer /12, E-Xv> h CiEH 5, Lambda DNA-HindIll Digest &%
(2ul @ Lambda DNA-HindIII Digest J5ifZ, 3ul OIRE K, 1ul D 6x Loading Buffer
Mz 7=HD)E 6x Loading Buffer Z 1 2 724> 7/ DNA &R % . PKENMEIC



Ty ML LO%T Ha—RAF T 7743 L, IXTAE T, HOOAHEN
D 23 FEEIZK D F TEXIKENZIT ).

(3) BRIKENE TH#. 7 V&£ 0.5ug/ml @ EtBr &K C 20 S IIREE YA L,

SRIRE T T, DNA 9 F L &R - g+ 5,
XEBr (ZIE B THLOTHY PNZITEETHZ &,

(4) Lambda DNA-HindlIII Digest ® 23.1kbp D /N> RAFTIZH—D /N RI3A L
2N, N RIZTA Y TR HR LD ETE. DNA O43f#, PCR G & BHE
THEBERCRY 7 = ) — Vg EOFMEM DIRADBE Z HivDH 72, DNA fil
HAHRODET,

3 Hit L7=% > 7L DNA OESIKENX
M: Lambda DNA-HindIll Digest, 1: A260/230 tt.73 1.8 L EDOSE ZFKio>H% 7
JUDNA, 2: N2 RWGfiEL7=% 27 /L DNA, 3: N2 RIZTA U TRk
H3L5Y 7L DNA,

3) DNA R DH)E

ERED 1), 2) OMERIZE Y, HEEREAILIZS ) T L= 7L DNA IR
i % PCR RSN T 5,

4. PCR Kt
O] ORFEY T L% PCR HE/ N RO/RZ — 2 T BIZFEEBITx 5
LK EH LTI A4 ~—%2 W T PCR Kt #1T 9, PCR BUalE. ffEM. &

HE, IEAEME % B o8 KOD DNA polymerase(UKOD) (TOYOBO 1) %
7-7va ha—LThab,



<HEHTHH D>

1.5ml 3% 2.0ml F=—7 (EH ). 96 /CPCR 'L — F XL 8 #F = —7
(ABIfh), v v EZ7 7 L— B 3— (ABIfh), ¥ 7L DNA AR
(5ng/ul IZFAHL L 7= % ) . KOD One PCR Master Mix-Blue- (TOYOBO #1) . 1/10TE
Ny 77— WHEHBMAK, I~ —EK (BEy M1 OT74T—RTF T4 ~—1
EVN=RT T4 ~—1:% lpmol/pl, B F2DT7F+V—KFT7A(~—2°L]
N—=RAT T A ~—2:4% dpmol/ul, 1/10TE /N 7 7 —THIR), PCR AT A
ProFlex PCR System (ABIft) 72 &,

<HW/ZPCR T A ~—>
PCR DR YT 4 7 ar h— b LT AL — M4 LU VOERIKDNA O
tbel ELFDECS] (GenBank 7 7 & v v 3 K5 1 DQ864733) A SHRICERET L
74V —RTIA~—1 L IUNRN—RT T4 <=1 ZHNTND, TT7A~—D
HWRRSNZILL T O L B0,

Ty b1
T+ I —RT7T7 (4 ~—1
5’-ACAGAGACTAAAGCGAGTGTTG-3’
YN—RAT T4 ~<v—1
5’-TAAATGGTTGGGAGTTCACGTTC-3’

Ty b2
TA T —= KT TA~—2
5’-GTAGATAGCATTACCAATAAAGTGTT-3
UNR=RAT T A <=2
5’-GAGAGACACCTTTAAGTCTTTTTTGG-3’

<HAERAE>
(1) AR D X 912 PCR SR 2 FH#3 5,
RHEA T
2xKOD One PCR Master
) 50 ul
Mix -Blue-
TIA ~—EK 1.0 pl
VEAELEERUN 3.0 ul
B 7 ) DNA AR 1.0 ul

it 10.0 ul




(2) PCR ¥ A7 A GeneAmp PCR System 9700 72 K2 W C, ATFTDO7 a7 J A
T, PCR & ZAT 9,
98°C 1%

98°C 10 #
56°C 5 b 329 A 7L
68°C 2 Fb

68°C 30
4°C 00

5. 7HO—XFIILERIKEIC &k HIEMEE FOMER
FE AT B NSRRI E 20% T Ha—AX T 754 L. BEX0KENC &
0 LU T )51k T PCR HEIEFEY) DO % Mgl 3 5,

<HEHTHH D>

1.5ml X% 2.0ml F=2—7 (WHEHFH»), 7AAr—R (=y Ry —4h),
50xTAE (= v R ¥ —4t), 100bpDNA 7 X —~—T1— (A F AT 1 vt
A= RFE) =2 F VU AT rvA REB)EKRA0mg/ml), 7 /v A—7— (Mupid
), 7= U CRELIKENEEE (Mupid 1) . FAURE S AT N (7 b—th) 7
E,

< HEARERAE>

(1) 7Ha—=AFNQ.0%)ZERT 2, 20e D7 Ho—R%&FHEL, 300ml =4
TITARAAZAND, AH—T— "= KN IXTAE100ml 12 T L IBE D,
BFLUCVATRD T I — 22w IS5, ZORF, ERICHEML T
HT EERMERT D, a— LB NMAER- A=y ORI, JENLTZ20
F O LA, HE D E THET S,

(2)6ul @ 100bp DNA 7 ¥ —-~<—7%—& 10ul @ PCR iRz vkEMEICE » h L
72 20% 7 Ha—AF VT 774 L, IXTAE T, HaOBENRTF LD 2/3
FREIZHK D E CEXIKEZITO,

(3) BRIKEE T, 7% 0.5 pg/ml @ EtBr IIE T 20 Sy IR E YL L,
YRR IR R T, PCR HEIREEM DL & feE - g3 5,

XEBr (ZIE B THLOTHY PZITEETHZ &,



6. BEFEHEELE STV a—TFTa25
1) HIE

(FEOFE | OGS HB~— D —% AW TZEXIKEIKIE, 3D LB TH D,
#)620bp DN RIZAETO A %Y FREICIE VT PCR THIRT 5 2 & AR L
TEY, PCR KLDOARTYT 47 ar hr—L e LTHHALTWS, £ 250bp O
N RIT THEOEF) OAPCR THIlESND (F1), Yo7 AEF10%&FD 11
DF] 1X. #620bp &3 250bp D 2 AKD /3 K73 PCR THAIE &5,

F1  HEE L 725 FE PCR AN PE Y ORE R

Fr | anfis PCR HEIRFEH DY A X
620 bp 250bp
1 vovavIAy (BIIRA (Bnbibt)) + -
2 T =TT N—N(E T ) -
3 ZAf—bFL Y (brb#) -
4 LEY (Y RARY) -
5 AEk (L 5RO -
6 A3 (ERFTH (B0 HBVWENA)) -
7 T Iy JIEERE (DhbDRo72nZn)) -
8 Ny -
9 Redry (KARYHY (BEEIEADA)) -
10 BmoFE (YO +
11 IR -
12 HI I
13 b & -

14 BEAL (L2 D)

15 HZHE (DODPRRE)

16 EREOOMNY (WA DUMND)
17 HZHE (DDODER)

el e e e e e e B o o I B S S S N N N N B RS
|

18 250 -
19 HR (Z L) -
20 0 —
21 1% 7 -
22 ESANON:S) -

10



23 HF (D AS) + -
24 TIERAE 28 5 (R OOMNLEV28 T9) + —
(RLE EALR (RITEEATR))

)+ :PCRIRMEEMH Y. — : PCR IEIREM 2 L

2) "I TNY a—TF 4
(DPCR i ZfT->Th, HEIO N KRR LA, FOFIIERT =8 (7
TA~w—HFA~—) BH D,
7 PCR HAMEN L L TV D A[REMEDN B B 728, K EEREA#EFITIT O,
TIA v —EELWIRE 4°CLL EIT L7220,
A TIA~—DOHOREEENRH D Z LD, HEHEEEY IR LT T
A~—IFTBEEL, FolGRELESTZ &,
U BT AOREREEML THEHRO N RRA LR WGEAIE, R
2D EZ D,

9@ 7 e Eealusalil T lzin lsalzale s a e g zd s ksl ale) 2l Br s s S

X3 THOEF| OGN~ —h —OEKIKEIK

M: 100bp 7 X —, 1: [Ty a3y (BIIFEE (BonbbyE))), 2. [/
V=T TIN—= (X)), 3 AL =AY (bube#)], 4 [LE
v (YRR, 5 [REAK (LB, 6: [1£3 (BERNFTH (L) 5
WEDPA)) L T T Iy JUBER (hbD7RDOTENTEWN)) ], 8 [y
T, 9 TR By (KEKRV Y (BEEZIEADA)) ], 10: [HOFE (VO
)1, 1 TAERe), 120 T3], 13: [H9 &), 14 [BER (2 9) ],
15: EZHE (DO BRRRX) |, 16: [HEOOMNY (FWeAO0MND) ], 17
HEZHE (DODFER) |, 18: TIXAH O, 19: WER (F L&) ), 20: TH&
2, 21 N B A, 22: TIEENO |, 23: THYE (DAY ), 24 [EE R
§28 5 (VD LIEWN28 T9) (FLE LA (RITEEAR)) I,

11



FAEMHEC BT 5 HIE
A Pgd S =N, TRAIER ) 7203 151 72 EEEREE LR S
NIGEZRE, Wi clizdl, R, e EoFHIEITEEEA,

0 FIH
FBAENGEH I NN EZFRIA L2 8. HA2WIEHEHREZFIH TE 20wz &1z
LB FERIZONT, —UETEANVERE A,

2021 4E2 H 26 H  #IIK
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