ZIHSd 10-2019-0048451

(19) thgt?l=53] % (KR) (11) FANE  10-2019-0048451
(12) FNESFH(A) (43) FALA 2019905809
(51) A= EF7(Int. Cl.) (71) =99l
C129Q 1/68 (2018.01) FA A A2 FHIARE
(52) CPCE3 HHFAA F47 HA=1E 11-3  N218(#H3

C12Q 1/6895 (2018.05)

S EEEE R EREEEED

C12qQ 2600/13 (2013.01) (72) 247
(21) &dW=s 10-2017-0143417 NEE
(22) =ddx 20174104931 el BT Azs428Y 121, 306% 5028
AR 2017910€31D (HE, fl=detntE)
24
RG] Bt d25429d 121, 306% 502%
(%, S1=dolE)
(H¥le] 7]%)
(74) =<l
&
AA rd s+ F5F
(54) o] 3 570 49 B E8 EAA H o9 8=
(57) 8 9
oUge NS 1, A9uE 2 9 A9NE 39 SeluiddeHs Letelv g EsE /) 9ol meby)
Wag Zefolv] AE, 7] Zefoln] AEES o83 54 o Hepd g JE 2 54 do] Beps e
el B Zlew, ¥ oo xetoln AEE S| SWe] b of R A 7] @Al detar Al
&, Qs #Ed = Jlems, 5/ AEF §F ol F8&A E8E + s Aon

(A)

Amplification results

Ampitcation

Ampiication

©
Genotyping result

n Sample scaffold8_13707141
i id Leaf color
g, 5 gAz | vuza
s . § i 31 purple A A
H 1
6 purple A A
49 purple A -
Crees :,m 15 purple A A
(B) il VIG 16 purple A -
Allelic discrimination 23 | light purple M M
B type(C) Allelic Discrimination /t",etj'}?;(M) 75 light purple M M
12 = — 5 -
A .ﬁ ‘ , X A /) 60 light purple M M
=" «i = o / 22 light purple M M
§ 8 - e S ORET 13 light purple M M
H
:; 6 35 green c C
?’_ : green C
4 A
é #*** A type(A 76 green C C
: NTC 55 green C
o Lo} + + 3 C C
© % .

2 4 6 8
RFU for Allele 1 - FAM (10%3)




ZIHSd 10-2019-0048451

(52) CPCESEHF o] xm|
C12Q 2600/156 (2013.01) ZHELT HJFA TYT /24213802 71, 10
(72) gzt 45.(50%)
wE BaF
mww AT EQFEE 123, 1708% 180335(% AEERAAA] add 5484 1216
ots, m=okeE]qrRl)
dn =
AAEE AAA A 5371 23-2
o] & A Yd FtAFINEARY
HALFHE PJ01040803
29 TENETAH
AT AL EXEARE OHAFAAAIG @
AFAG E2EAE AT HAAN
A }A EA 1EE FAAE G 2 FAA AR s
71 o & 1/1
T (F)HAE 2=
A7 2014.04.01 ~ 2017.12.31




[0001]

[0002]

[0003]

[0004]

ZIHSd 10-2019-0048451

5 A 4
F7H9)

A+ 1

AEHE 1, AENS 2 2 AERS 39 SEawIdEE XaoluE EFets 574 o] By wEg =
gholm] A E.

3T 2

Aol we zetolm AE; Bl SF wkg FHsy] A Aloke xFshe 570 Ao wepd wEg TE.

A2l QeAA, 7 TF &S S8y AT Aok RNase H, DNA F3t&4, dNTPs H ¥ & ¥3ah= A

T4
E70 9l ARIA s DNAZ Rl A
&7 shar, Aol whE Zefoln] HEE o] gdte] T3 WS Fste] A

wEE s DNE F3do=
1

7l & & oF
e S/ Ao BeEp wds Ak 2 o9 g0 ud Aot

NGS(next generation sequencing)E &3+ teF vlAQ] sfto] Fad e wel ol& Hd1 wma FAHo=z 1
FEAQ v AMNEE S AVIFAE AV 19E FRAAAE A T F8Adel "FEHIL k. V&S]
NGS W22 FHA Be 999 dVIAEE AEstA A5 5 = RhE, H|§ Huko] A3 HQ o)t AHR
S ATt A gfo] oXE Hel Ant. FHE w43 e GBS(genotyping by sequencing) AlZ=FlE
2011 ml=k =9 gighe) AfEle] S4FE AAE AL BuEgen, oF wil, WU, F 58 AAZ 99
Al s AFE I k. GBS Ve AEE 4% oA A, 34 B4 55 e Y AsE ud
ow g Z&AR] Aw T At A" R wfg F&5A AHEE & AT

SNP(Single nucleotide polymorphism):= 7HA| 7Fe] DNAol b} dhube] 7] zfol&2, AEA Amd vet
WIS SNP= F-4AF A=A 2H(mapping), ¥AFEA] A3 S F(marker assisted breeding) ¥ FHAAZ 7]
22 (map-based cloning)& 7FsshAl k. SNPE= Als FHA 24 5 71 Bom, o]gfdt SNPE HE3}
A Ao gold ¢ vES e tkd NP AE Y AN EE A

N

I (Labiatae)o] LA FEo|H
3= A A& (oilseed crop)ol™, A
o 7

< uE wbgdely Aopx, Al A 5o o

el

SM(Perilla frutescens L. Britt)e &=
ofAlo} mAA Yot} EME EVIES F
ot Ago2r A§E F k. 7

Holyg & Sl 8 HH AFEH 7

5
w 62 o
G oA S5 aHFvh gARse we 2 Ay d¥e] oF @Ak &v Age] FHYeE 9§ 57 E

e

e

7|
L=

N



[0005]

[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

ZIHSd 10-2019-0048451

ol JEEol AT S Atte] b, webd SA ] oA VS BElal o5 A3, ofoF H
woll st &8 A9 AT ol & 7T 2 Ao w ddErt. 5 99 VsAS YEle BdEE b
e} ddisto]=(perilla aldehyde), Z=ulg]al, FEAlolI | 71914 So] By vl gt} o5 HEL =
= FEAS 2] wEdd AFENE AF w2 AAlgES VU & dd

538, 70 99 HWe] maMY A9 FEAI] ghEke] HE Zﬂfli dE A Atk FEAJed
(anthocyanin)< Z#}HR=0]=(flavonoid) AlEe 84 Maz A& o, 2 2 o Faa 34 U
woAS AAs, AEe] A S Fagk 9dS v O}E’\]OPH% Z3e SR o= SFES
TF R 9N 2Ed 2o dig AEe] &8 B VTS dal(S AESY 9 sy ~Eds A
g o], 538 @At Tl o7 &4 1] SE AASAIEA Y TS k. R, QFEAlobd 2 Abghel]
A GArshA] A4S eto] AZAPES AaA7]ar, A8y 29, o, B, AAEHS, dF, vl 7 3
HIWHS o e = 9lo], HAAFoR s WAl 3l

A, FEEH5S] A10366095 = BT EAE o] &3 w73 A H o9 A o] JhAIH o
AL, FHTHES] A0326841%0l= EAANCERE ek R2xupelyate] e, AAMYH o] fAE gle
W, B S 9ol webd il Exiebr] 9 ole] grd disiA = ZIAlE wbt gl

g J§
ddstef= A

2 oy Aol 22 g i EEE oA, B IygAEe 57 ¢ HAwo] nepAlll HEEA
(Perilla citriodora)g‘r =0l Mg AQ(P. hirtella)® EnAS E8) dRE F2 wvjdwe] Als A9
A5k NP Rl AE =38l %71 SNP Pt AE FE% F e Zgo|wE o] &ste] F2 wujHd ke HH

B 571 o Ao B o s g3k4

Zi
g
o
oX

(o3
M

o X
rsL‘
)
=

e
3
o,

10

Z

o

ju]

=
N

E
3
L
&
_v;
%)
=
=
[
N
N

A2 A T

A7 AAE dAstr] s, ¥ wHe IS 1, AEHs 2 2@ IS 39 P aFEElEE Zgoy
& xgele 7 Ao HEpd %Hé zeloln] NEE AlF g}

T3, B oage ay] Zalely AE; 2 ZE S-S FEy] 3 AS ¥FEE 7] Q9 weEpd fEe
J|EE A&t

Y, A Q7] Zeoln AES ol&ste] S5/ o] repAls sk W e Aledt

B o] me E7) 9o) webd wEg BAvAL mebd P40 RANA e @ AMEIA o) wet
4 olng A&stn A notF + YonE, WAL B AEF FF B H83 o188 F 9
% Aoz e,

=W gee 4

£ 1o AT G799 BAYoR B0 F2 e A4S #43tel dofd et dolE nelFE Aol
o

=32 570 <o Hepd dE Advtd FHYARAAFL6) 9k, FEAohd g ¥hE WD40, bHLH DNA-Z
g oad glyb =)l S Y kel SNP vk FRe] RS FAF R kol A2 SNPE
of v gt

% 4= FHF A% bHLH DNA-Z3F @A} WD40 Akl SNP(PLCM_2)E ©]-&3Fe rhAmp SNP 13 48
3 Ajoltt. A; FFEAFAM, VIOS Abgste] webd o FAFAM, A type) 2 A4 ¢ FAVIC, B
type)e] A= AFE YehlE e, By Bk (A type, A), AR A (Hetero, M) Z =2 (B type,
O¥ #da8 dgfas FEste] Yepd 2A%, G 15719 F2 widas o s ste] SNP FHel wE

_4_



[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

SIHS31 10-2019-0048451

e AEAT 1, AE¥E 2 2 AE9dE 39 S awEdHE 2
ol E ¥ B/ o HeEpd FHE Tl HEE AFIU

E odgol 47] Zlolw] M EE rhPCR(RNase H-dependent PCR) WHE-S S=3slr] ¢ o]g4 4 dt}. rhPCR
< DNA/RNA &4 3} O]% 7beke] RNARE Eo)H o w2 Hijets RNV G4 H2(ribonuclease H2 RNase
H2)E o8& PCR WWo=, rhP(R ¥Hg-& Zafo]m AEL 5'olA 3' WEgom, S\P 914 @79 Ae A4
3E438k= DNA 0‘3 71, SNP 912 @71 2 A7) SNP /A @]l wiR AR 7 Adol ”E@‘ﬂ RNA &
o ez A= Wy FH Sol¥(allele-specific) Zlolw] 1 % 29}, ¥4 Mo Au A<l DNA 7]
o RNA @71 E = o] Fofxl quL 5ol (locus—specific) XEefolm = o]Fold 4= itk A7 iy Fd HolF
xatoln] 1 B 2= SNP 91%] 9719 A LRt Aol xafo]molty,

N ruﬁo

WS, RNase H27} SZ Ao Zelolmel =3 DNA 3Fe] At (annealing) oA RNA |71E X335}
A Uy FA 5ol Zefou9} 3 DNAZF ZFE RNA/DNA ©]F7Fee Ql4late] Zalolw /o] RNA 7}h
o2 3k, RNase H29] RNA E3(Eeh)E S3) AdE 3' LY So|=FA7|(-0DE 1E=

W FEasd s TSl AAEA .

(o 1
AN
.

el o

i)

ofr} AEd] glojA, A7) AN 1 9 ALWs 39 mejoln AEE 7
& 4 9l AAWE o5t AAWE 39) Zebolv] HEE B4 SiHe] %

ofN (2 1o v Im
1o
-
rﬁ
° &
o
=
o
[kl
E

& Ko rl
(o]

tlo

a=!

1

i)

4y "

X2

o

ro
of o Mt of

e
)

Lo
[
k)
oS
)

7] AGWE 1, 2 % 39 97199 Pob, AN EE A3E AGE £HT 5 drh

oA, "etolv'i Fhulstel Sab bl gu Aol B b ey
2o G4 A% ANHoRA 48T F A, A7) = 2

14et e s galok Gk, Zefolwe] FAML Lo W ALL
(complexi ty) B ohjeh £ U o] & sl gL Lefoln o

A, ZEeolHEA ol gd S IFIUlEHEE K
EH Q ol o] E(phosphorothioate), LZAIEATZFE|QolE

= AV = A} E4(intercalating agent)E X33t

| te Zoholn AE; R FE WSS S5

o M H o
[kl
i)
o
2 oyo,
re
L o3
>,

&
N
2
2
)
r
et
L
S
v

r
Y
o)
to
o
(1t

A4 (analogue), <&
A (peptide nucleic

U i
i)
o,
2
_<EL

m
m
5
Ir
4,
o
In

B
=)
nua

%
N3 i E’: fE

it
ke
%
i)

ol

)

S

&)

>,

12

tlo

ke

i)

p‘L

s

Il

|

)

[

lo

f

b
e
il rhe
mﬂ:
M of
2

g rlo
ofo
N
i
24

A
Eof
%
e

ol
Lo
X
X
o

N

el iz

4k
5
B
2
e
i
o —
10, o\
 J
fm ¢
r
ol\ to

> T
=
>
ofo
°
“
il
o
oX,
o
[&l

, lE
i
>

roe
r>~
1o
o
N
oL

X
)
=
>

Mol

O M e
o e
o
=
>
rr
_VTL
N
wf
\I
i
&
2
N,
g,
2l
|
o
S
of
X
i
N
A
2
of
i
f
ox
f
il
ke
ot
ok
v

i
i
re

T
o,
rlo

i
)
HE',
g
B
)
o
)
=
D>
s
r_{
AC)
gd
ﬁ



[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]
[0040]

[0041]

ZIHSd 10-2019-0048451

K
i,
X
off
=)
=
=
il
N
oft
o
fl
k=)
k]
0%
N
[kl
i
o
2
=
(m
Ll
o
ofo
o
2
ol\
¢
l-n:
olo
o
&
ot
=
2
=]
)
R
e
o
olN
¢

%

A, 9% TE IS wele 229 = 9o, ol AdEXA .
6-FAM (6-Carboxyfluorescein), NED, VIC, PET HE+ ROXo|t}., A Ao F2A] Zgloly
5 6-FAM, NED, VIC, PET L= ROXE ¥Adte] PCRS Fastd ¥4 Aol
A2 BAE . B, $F Ade EAE 4 gl TRH| 5 - A7) =
PCRE a3t SZH A& A7) Z2urt BAsEY, FTF S o ngeA I3

G 37 BA BA0lE (y5 EE (-3 239 5 vk 9, PAM BAS ol§% EA

Lo

Ao, ol AFE A =t

S (Perilla frutescens L. Britt.) f3A AR 55 93] o HAdo] W dAEEAN(P. citriodora)E
o= 9l o] ZHAQ WM ASI(P. hirtella) 2 3to] F1 AldiE 4, ol59 Fuzt
(interspecific hybridization)< %3 967042 F2 wwjF S R3S, A7) F2 g ere] 2g o] &3
o] CTAB(Cetyl Trimethyl Ammonium Bromide) ¥ o & 7l DNAE F&3}SIT}.

AN 2. HESA D HaFgLAFY F2 JD 96AEY Msplet Pstl AdaEA g = GBS(genotyping by
sequencing) olB g AZ

F71l A FE3 DNAo Algtas Mspl 2 PstlE A ste] det(digestion)AlZl -, AokE DNA e nfz=
(barcode) % o] E (adaptor) A|ALE golAlo]A(ligation)dte] 967MA2] H4 WMES SAldl EA3ke] GBS
golrelE AL, A7) AgE GBS gelBR#elE o]§3te] Illumina Hiseq 2000(I1lumina, WwlA)=E
MY 4714 (Next Generation Sequencing, NGS) #2445 ek Ay, oF 51 Ghp Aol FHA A7|HES
GRS 1.

X

x

~

Mspl & Pstl AgairE o]t GBS A

99 22 2= (raw reads) T Het 4do] % Zo](bp)
TN1604L0104_1.fastq 257,280,053 101 25,985,285,353
TN1604L0104_2.fastqg 257,280,053 101 25,985,285,353

A 514,560,106 51,970,570,706

AN 3. gbF3(demultiplexing) © W Wo] M (genome-wide SNP) HA
3-1. GBS dlolE e dvizsl & AA g

967hA12] F2 el P S nlz= Ado] wel dobE3(demultiplexing) 3t 3 Hlm= 2 ojlE] A|FAE A AS)
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o

a1 e 0] (phred score)E 2002 %83 SolexaQA package(version 1.13)F o83t Ad F
AT, GUVIAES ol F v 97] e FA gho] 208t W A2 AAGG I, YA @UINE F
7} 25 bp ©]4Fel @A7]M Dt *j‘?jfé}iirﬂr,

N ﬂlﬁ
O o

A3}, 459,068,228719) A AT FS gy=(trimmed short reads)E EHIIG o, o] 5,241,8307) =9 g
T (raw reads)9] 91.22%°] #NFsl= E0 Aoz FALUTHE 2, 3).

¥ 2

S F2 AAA] 96715 GBS wlolEl o] et sk Demultiplexing) 3 A F2 HA4 A}

BarCode Sample Sum Total length ~ Sum of Total length of Avg. length of Trimmed/
name | of raw reads | of raw reada | trimmed reads | trimmed reads 0p) | trimmed reads (bp) Raw (%)
CTCC 1 1,066,966 107,763,566 963,852 80,781,253 83.31 90.34%
TGCA 2 3,118,844 315,003,244 2,830,766 233,929,379 82.64 90.76%
ACTA 3 3,951,776 399,129,376 3,579,444 295,396,712 82.53 90.58%
CAGA 4 1,453,102 146,763,302 1,324,064 110,773,079 83.66 91.12%
AACT 5 3,815,038 385,318,838 3,469,434 284,589,722 82.03 90.94%
GCGT 6 4,227,636 426,991,236 3,848,296 318,873,742 82.86 91.03%
CGAT 7 1,503,880 151,891,880 1,361,276 114,148,641 83.85 90.52%
GTAA 8 6,675,586 674,234,186 6,091,394 502,945,049 82.57 91.25%
AGGC 9 5,692,442 574,936,642 5,231,272 433,914,215 82.95 91.90%
GATC 10 5,118,516 516,970,116 4,688,852 387,388,600 82.62 91.61%
TCAC 1 4,770,332 481,803,532 4,327,282 357,251,653 82.56 90.71%
TGCGA 12 5,560,296 561,589,896 5,086,182 418,453,025 82.27 91.47%
CGCTT 13 1,850,784 186,929,184 1,670,900 139,458,651 83.46 90.28%
TCACC 14 5,069,448 512,014,248 4,598,274 378,167,037 82.24 90.71%
CTAGC 15 1,926,198 194,545,998 1,750,580 146,058,441 83.43 90.88%
ACAAA 16 4,435,354 447,970,754 4,046,738 332,451,740 82.15 91.24%
TTCTC 17 3,508,430 354,351,430 3,167,602 258,438,152 81.59 90.29%
AGCCC 18 7,163,822 723,546,022 6,546,754 537,339,957 82.08 91.39%
GTATT 19 4,179,320 422,111,320 3,820,774 312,516,872 81.79 91.42%
CTGTA 20 3,871,958 391,067,758 3,518,288 293,051,497 83.29 90.87%
ACCGT 21 6,239,054 630,144,454 5,674,312 467,198,822 82.34 90.95%
GCTTA 22 7,813,252 789,138,452 7,106,578 582,564,321 81.98 90.96%
GGTGT 23 9,174,072 926,581,272 8,404,172 691,926,262 82.33 91.61%
AGGAT 24 2,477,706 250,248,306 2,279,286 186,919,022 82.01 91.99%
ATTGA 25 9,340,770 943,417,770 8,587,396 702,797,439 81.84 91.93%
CATCT 26 1,177,068 118,883,868 1,068,348 88,781,842 83.10 90.76%
CCTAC 27 3,193,878 322,581,678 2,880,770 239,629,179 83.18 90.20%
GAGGA 28 5,031,510 508,182,510 4,649,474 381,348,283 82.02 92.41%
GGAAC 29 7,756,074 783,363,474 7,106,304 581,743,322 81.86 91.62%
GTCAA 30 7,912,250 799,137,250 7,262,450 596,025,924 82.07 91.79%
TAATA 31 5,027,626 507,790,226 4,582,746 374,378,664 81.69 91.15%
TACAT 32 6,049,394 610,988,794 5,490,310 449,698,630 81.91 90.76%
TCGTT 33 7,996,372 807,633,572 7,243,094 597,441,343 82.48 90.58%
GGTTGT 34 5,530,124 558,542,524 5,058,226 411,700,654 81.39 91.47%
CCAGCT 35 1,609,666 162,576,266 1,461,260 120,824,967 82.69 90.78%
TTCAGA 36 4,488,670 453,355,670 4,075,874 330,396,389 81.06 90.80%
TAGGAA 37 5,173,362 522,509,562 4,757,550 387,367,717 81.42 91.96%
GCTCTA 38 4,734,086 478,142,686 4,310,992 352,045,578 81.66 91.06%
CCACAA 39 3,956,786 399,635,386 3,587,976 297,254,541 82.85 90.68%
CTTCCA 40 2,751,850 277,936,850 2,480,128 204,985,094 82.65 90.13%
GAGATA 41 2,680,656 270,746,256 2,467,288 201,796,581 81.79 92.04%
ATGCCT 42 7,129,762 720,105,962 6,509,370 530,880,492 81.56 91.30%
AGTGGA 43 6,705,854 677,291,254 6,167,594 502,126,210 8141 91.97%
ACCTAA 44 5,753,016 581,054,616 5,232,630 426,888,393 81.58 90.95%
ATATGT 45 4,951,566 500,108,166 4,550,576 368,964,027 81.08 91.90%
ATCGTA 46 5,180,672 523,247,872 4,730,298 386,336,718 81.67 91.31%
CATCGT 47 2,004,508 202,455,308 1,825,022 151,139,705 82.82 91.05%
CGCGGT 48 653,320 65,985,320 589,654 49,055,054 8319 90.26%
CTATTA 49 3,237,466 326,984,066 2,944,914 243,301,972 82.62 90.96%
GCCAGT 50 9,710,874 980,798,274 8,859,334 725,219,663 81.86 91.23%
GGAAGA 51 2,764,908 279,255,708 2,543,240 206,534,497 81.21 91.98%
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¥ 3

70 F2 AREANA1] 96741 GBS dlolEle] Yulsdl(Demultiplexing) 2 AE F4 ¥4 23} (continued)

BarCode | Sample Sum Total length  Sum of Total length of Avg. length of Trimmed/
name | of raw reads | of raw reada | trimmed reads | trimmed reads (p) | trimmed reads (bp) Raw (%)
GTACTT 52 8,741,552 882,896,752 7,986,688 651,218,781 81.54 91.36%
GTTGAA 53 12,808,616 1,293,670,216 11,739,370 955,440,656 81.39 91.65%
TAACGA 54 11,185,422 1,129,727,622 10,199,128 832,459,682 81.62 91.18%
TGGCTA 55 7,181,702 725,351,902 6,548,374 537,067,799 82.02 91.18%
TATTTTT 56 8,830,768 891,907,568 7,837,882 621,632,798 79.31 88.76%
CTTGCTT 57 3,210,462 324,256,662 2,897,902 238,457,769 82.29 90.26%
ATGAAAC 58 8,119,716 820,091,316 7,437,446 601,800,401 80.91 91.60%
AAAAGTT 59 6,555,700 662,125,700 6,037,982 488,475,078 80.90 92.10%
GAATTCA 60 11,432,504 1,154,682,904 10,403,642 841,866,267 80.92 91.00%
GAACTTC 61 5,669,774 571,637,174 5,188,460 420,534,335 8105 91.67%
GGACCTA 62 7,395,404 746,935,804 6,793,920 552,575,120 81.33 91.87%
GTCGATT 63 2,652,438 267,896,238 2,447,99% 199,715,393 81.58 92.2%%
AACGCCT 64 5,586,940 564,280,940 5,089,368 413,854,653 81.32 91.09%
AATATGC 65 7,801,726 787,974,326 7,119,304 576,878,094 81.03 91.25%
ACGTGTT 66 8,928,804 901,818,294 8,176,484 667,714,043 81.66 91.57%
ATTAATT 67 8,290,764 837,367,164 7,549,310 605,271,772 80.18 91.06%
ATTGGAT 68 6,845,258 691,371,058 6,283,944 505,084,139 80.38 91.80%
CATAAGT 69 4,558,044 460,362,444 4,158,112 341,574,029 82.15 91.23%
CGCTGAT 70 1,643,846 166,028,446 1,489,018 122,879,572 82.52 90.58%
CGGTAGA 71 517,638 52,281,438 468,370 38,634,209 82.49 90.48%
CTACGGA 72 3,573,394 360,912,794 3,242,228 267,473,981 82.50 90.73%
GCGGAAT 73 2,687,462 271,433,662 2,451,834 201,157,500 82.04 91.23%
TAGCGGA 74 5,547,072 560,254,272 5,071,104 412,732,327 81.39 91.42%
TCGAAGA 6 6,501,248 656,626,048 5,910,312 481,318,935 81.44 90.91%
TCTGTGA 76 3,971,528 401,124,328 3,601,040 292,608,913 81.26 90.67%
TGCTGGA g 7,756,830 783,439,830 7,049,460 572,612,657 81.23 90.88%
ACGACTAC 8 10,137,312 1,023,868,512 9,237,112 750,139,895 81.21 91.12%
TAGCATGC &l 9,695,354 979,230,754 8,849,038 715,643,861 80.87 91.27%
TAGGCCAT 80 6,647,260 671,373,260 6,074,468 492,338,454 8105 91.38%
TGCAAGGA 81 7,653,400 772,993,400 6,961,702 563,624,490 80.96 90.96%
TGGTACGT 82 3,653,292 368,982,492 3,331,740 269,847,277 80.99 91.20%
TCTCAGTC 83 9,124,846 921,609,446 8,289,842 671,099,484 80.95 90.85%
CCGGATAT 84 3,553,470 358,900,470 3,236,760 265,919,407 82.16 91.09%
CGCCTTAT 85 1,473,110 148,784,110 1,333,490 109,725,534 82.28 90.52%
AACCGAGA 86 2,915,956 294,511,556 2,660,106 215,156,685 80.88 91.23%
ACAGGGAA 87 5,935,414 599,476,814 5,427,106 440,400,104 81.15 91.44%
ACGTGGTA 88 3,174,562 320,630,762 2,910,272 237,466,430 81.60 91.67%
CCATGGGT 89 4,061,708 410,232,508 3,707,012 305,272,614 82.35 91.27%
CGCGGAGA 90 1,509,754 152,485,154 1,362,694 112,083,799 82.25 90.26%
CGTGTGGT 91 1,456,472 147,103,672 1,318,856 108,575,321 82.33 90.55%
GCTGTGGA 92 8,835,068 892,341,868 8,059,364 654,626,794 81.23 91.22%
GGATTGGT 93 6,000,426 606,043,026 5,549,552 450,516,841 8118 92.4%%
GTGAGGGT 94 3,887,898 392,677,698 3,581,732 290,248,740 81.04 92.13%
TATCGGGA 95 3,729,374 376,666,774 3,406,328 274,736,514 80.65 91.34%
TTCCTGGA 9% 4,620,430 466,663,430 4,183,186 338,340,572 80.88 90.54%
Average = 5,241,830 529,424,859 4,781,961 390,416,671 82 91.15%
Sum 96 | 503215708 | 50,824,786,508 459,068,228 37,480,000,441 - -

3-2. BF fFAA Og AAE E7IAEY FH(alignment)
A7) AarEl A7 DE A SNPE F=E6l7] Yall, BAE 2232l BWA(Burrows—Wheeler Aligner, version
0.6.1)5 ©o]&3 A FAA ZHESHFAA, AUz WMAH(EIGTR)oZREY ATES)d 4™

o
o

(alignment)a}Qich, Tzel SMo R
7132k (default) S 2-&313T).

7 AR, AAY &AL @ =(trimmed short reads) 459,068,2287 FolAl 4,104,95570 9] ©]=(85.84%) 7} w3
(mapping) =loH, 2= wi=gd -5 sk Ax, = zlol(read depth)7 B3t 67.17X9 Z1& ARSI
(= 1. 7%&¥ 1,000,000 &= o] ds SHsh= As HH2 P& o, o] Agelr Hixxe d=5 &
w5 glom, Apkl AFaLE o8 GBS holrefel nlel Mspl & Pstl AFaELE o83 GBS HlolH
oA B} 22 Z= Hols &R 5 glo], NP Tt £& Aem o SHA.

12~wf X (mismatch) o 27), A Z HA(seed length) 27 AA €]

3-3. NP B4 ¥ BEPL BT AR A% A4
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FINE F% G7INE FF 23Sl SANtools(version 0.1.16)F o]&3to] A7) 44hE A7MI=REH Tdd
7] tta A (single nucleotide polymorphism, SNP) w}#] FHE A&, TR ax FHORE JRE 7)
s AEsgla, AgE =2 SNPE #4387 f8E AE FA(alignment quality) #7182 el 25K =
2 3002 Agatar, Holk 37 o]t B Frrt AHE A A FE¥ SNPTHS MGt

g 2 EAEE SNPE FRelr] fa], 2T A o AWl HAQl HumeE A e SN B EF F
AA e Sl 5ol Tj/‘r Q1 HEEA 1] SNPE A7 draEste] B BE Apo] w3l g ZpolE R
ol S\PE Rl 2 5, A7 Waeadd dEEA 3o SNpeld HE: viAE AR H

Mspl 2 Pstl AFaALE o835l A2tE GBS golBdgl= F
(F 4), o2 B3 grg £ 2 5187) SNPE o] &3te] 10719 Aol FAHE AL Fslglon, = A4
= 1,309.39 oM, whA 7ol HHAR = Hat 0.56 oMl AR EAEJTH(E 5).

#% 4
Mspl 2 Pstl AZFELE o] &3 GBS 2holB 2] SNP ZEH T A
HE A SNP_4=(SNP_loci)
1 Total SNP loci 91,132
2 Missing data 38,668
3 MAF (minor allele frequency) 14,223
4 Polymorphic SNP loci between parents 9,607
5 SNP remark (genotype code ¥W%hH) 9,445
6 Identical genotype filtering 7,669
7 joinmap ©]& 73t Ee] wpA A 2,518
Z5
E709 F2 wmjeE o] &ste] AAdE fFHA A FAA

A a7 2 o] (cM) u7] 7ol Bt Aol (cl)

LG 1 661 271.86 0.41

LG 2 182 154.68 0.85

LG 3 254 154.54 0.61

LG 4 233 100.84 0,43

LG 5 279 164.90 0,59

LG 6 195 57.26 0,30

LG 7 247 158.66 0,64

LG 8 204 97.36 0,48

LG 9 203 103.49 0,51

LG 10 60 45.8 0.78

G 2518 1309.39 0.56

AAle 4. QIL w158 2 vbA FE Ad

Ho] Rl RS9l Al Wag]Agde] F2 wulA 9671A19] o e NS fortow HBAs A
ﬂﬂ@mm@ﬂ7hk4%ﬂ =M (green)?l MAE 1470, A3k Bk (light purple)¢l 7HAlE 627021
o2 FRJAFJHE 2).

Y :4_ md

w3k, CIM(Composite Interval mapping) 'S  AF&3lo]  Windows QTL  Cartographer(version

2.5)(WinQTLCart) Z2Iaxoz ¢ Hwo] BIAS Yelges Fdd &3, 4 Fd FAAF(qualitative
trait loci, QIL) #4& <FIFsIRon, 956 FoFFo2 5003 €S2 AAst {994 e
LOD(logarithm of the odds) #+< #elstgltt.

o Az, 709 31 Bzl 3dy QILS 12709 miAR FAE 3 AdTolMrt g 9lar, QILel th
3k LODZEe] 14.3 WA 18.299] WS Yelhlidlon FAE wWolo halk QILY AW B]f&o] 41~484=, KoM

o

_9_
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nebae] B2 9 FAe) FH G FAARQIL)

Leaf |} " Position |y op*  |pyew)® |add®  |Dom’ | |d/al®

Color (cM)b

LC | 3 | scaffolds 17172553 | 94.38 | 14.48 | 41| —0.51 | 0.05 A
scaffolds 17004842 | 94.38 | 14.94 | 42 | —0.53 | 0.05 A
scaffolds 17030380 | 95.59 | 15.53 | 43 | -0.55 | 0.06 A
scaffolds_ 16101189 | 96.12 | 16.45 | 45 | -0.57 | 0.08 A
scaffolds 14696338 | 97.19 | 15.72 | 44 | -0.55 | 0.05 A
scaffolds_14806662 | 97.87 | 15.23 | 43 | -0.57 | 0.12 PD
scaffolds 14219959 | 98.52 | 16.41 | 45 | -0.59 | 0.15 PD
scaffolds_12737907 | 102.39 | 17.39 | 47 | —0.64 | 0.18 PD
scaffolds 12548782 | 103.67 | 15.79 | 44 | -0.61 | 0.18 PD
scaffolds 12511056 | 1043 | 16.43 | 45 | -0.60 | 0.14 PD
scaffolds 12611865 | 104.94 | 17.26 | 46 | -0.63 | 0.13 PD
scaffolds 12737895 | 105.54 | 18.20 | 48 | —0.64 | 0.12 A

a; A&+ (Linkage group)
MAZEH 34 Az

%
TL 49 w2 LOD%k (LOD 9X]%k = 3.0)

A
o
R
it

S

o
=

di Bl SR04 B0 Sl QTLel ola) Wol7k AW HE W& (MAZE BAH (Leaf color)o] WIAE
o 4x)

e; H1 3tolA 2712 &3 (Leaf Color @A tigh npA o] 474 &3)
f; H2 3l A& (Leaf Color A th3t nfAY ¢4 ax})

g; AR 7159 FAH (A A7HE &3 0-0.2, PD: HEFH $4 0.21-0.80, D: $A 0.81-1.2, OD: %54
>1.20)

o]l Repael S A W NP HHAE Hﬂ%}ﬂ %aﬁ 71& E_ﬂ% =S HAARA o] Al Eg
< 43 Q1 o7l A K
T AHEE StEAlopI ARl AgA Zﬂoﬂi.ﬂﬁx MMMW%mmm) wum)schlmﬁmmﬂeim
A3 o Myb =wll ©l& (Myb domain protein)¥ 7] €71 FAAES wluste] HAFAE o] A
S A A 3ME ERJASIATHE 3).

A7 3 AR W SNP% gk A, Wp4o A= F
k=] LIl

Fxle] gy dS HolE SNPrF EIEA] &%, Myb
Holx= 2719 SNP7} @ < ]

1l =<}
&= Rort, F2 wHjF et HEae w 9l fiﬂdgl Bl
F ek 9, bHLHOI A R Y] g wol= 2719 NP7t RIS
Agatals wolx & He] wep g dHE 1789 SNP7E el 1M#rq, o]
ohomE, A7) 3/ fEA 8 el A] SNPE 2413 A3, bHLHSF WDA0 Aelol A
FAT Aol AE 2719 SNPE el on], o]E z+zk PLCM_2(A/C)9F PLOM_3(C/T) o=

5
£
RuN
=
o swlel meps
3

Al 5. rhAmp SNP §-H3¥ £ (genotyping)S T3 SNP AF

A7) AdkE S o e Bepd dzel Fr OSNP 3710 thE Repbd whE%S gelstr] 98te] rhAmp SNP
FAY BAS AAERa, ol A8 3/ SNP FHol wEt 570 AA s F 15709 F2 amjd e ARR-E)
Ak

SNP FFol wel iy ¥4 Solx ZelolwE ZtzZt txlsar, A7) Zelolwe] 3' kel RNA B7)
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(base)7} AAE o] do], RNase H27} Whg-& 4 AT tARIsITh. 2t g3 d Sol4 Zato|u= SNP FF
of uteg} thE A8 Ald~(Universal sequence)E E?‘}é}@ z} /}}% AP 2ol whEbA FAN EE VICo] ZAgtd
Probe’} WHESIES BFTE. 3, & 5o]F X = A4E vle] RNA 971E <HA s
st7] s A de] Eoll GCE F7hate] AZAs }‘ﬁq(i E 79 7+ oY FA SolF ZgjoluoA PLCM
specific primer+ é‘%}fz} Zglolwolal, primer 1 % primer 2% 9 XElolwo|t}, PLCM_39] A% Al
o] wrakdol Awkakl A Al A 2T FE YRSt AdS JPsqict.

1 E
"U
oy
(@)
=
w2
i=
@D
s}
—
o
o
=
=
(@]
=
—

271 diE A FolA Zepolm e} 3 Ho|# xetolu]E AREgH PCR #4]2 rhAmp™ SNP Assays(Integrated
DNA Technologies, ¥]=)& o]&3}e] AlFxAre] el whe} AAsdrt, FA 8 o2, A" DNA(10ng/ul) 1
w0, rhAmp Genotyping Master Mix(2x) 2.5x¢, rhAmp Reporter Mix(40x) 0.15x0%} rhAmp SNP Assay(20x) 0.25
W A FHS 1.1wE ¥ol, F F97) 5u7t HESEe] 353tk FENHSS (FX96 Touch™ Real-
Time PCR Detection System(Blo—Rad, California, USA) FH|E A3t 5= {% Z7] WA 97 95T,
10+, |- &4 95T, 10x — 23 @A 60T, 30 — A7 &4 68T, 2022 3t 403 35510, 68
TollA 20% =< FAL % VIC 35 #ASte] 43810, A8 74 23] wiEsgion HEAow geld ¥
Fo] Fiol Wl SNP FFE 23T

I A3, PLCM_13 PLAM_34IA1&= PCR 5% HH-go] doji~ = =)

o] 4] EE}OlDMW ol o] Bl 57Hﬂ F2 ) etoe] Q‘ﬂﬂﬁii Ol—t— niol YrEse

9 < Ul =3 PLON_29 MY Z

W ES G153 olF FE FEQl W
(e}

5709 F2 wujE S dH Z(hetero) FEYS Felsls

0

)

N

fHO_I
[ o
L
o)
=
[}
=
L\'>
=2
2

Z7
SNP AHFoll o] &% PLOM Zol™ Ad AR
SNP rhAmp SNP genotyping assay
Lk A IR R Zetolw A Zejolm A a5
Seffolds PLCM_1 primer 1 GGTGTTTAAGGCAGCAGAGrUrGrGrUrC (AWM E 4)
1 »13762404_ G/A PLCM_1 primer 2 GGTGTTTAAGGCAGCAGAArUrGrGrUrC (A ¥ 5) X
PLCM_1 Specific primer GCCCATGCTCGACTTTTATTCCTTATr CrUrCrGrC (A B % 6)
e PLCM_2 primer 1 ACATCAATTCCACATGAAAGIGTTrGrArArGrG (AP W & 1)
2 13707141’ A/C PLCM_2 primer 2 ACATCAATTCCACATGAAAGTGTGrGrArArGrG (HEWE 2) 0
PLCM_2 Specific primer GCGACCTCATCTCTGCAGTATGTTTrGrUrGrUrU (X @ ¥l 3)
Settolda PLCM_3F primer 1 CCAACTGTTTTTCAGCTTTGATTGr UrArCrArC (A EWE 7)
'13706957‘ C/T PLCM_3F primer 2 CCAACTGTTTTTCAGCTTTGATTArUrArCrArC (@ WE 8) X
5 PLCM_3F Specific primer_1 | GCTAGCAGTGGACTATGGGTTTTrGrUrGrArU (M E™M % 9)
b Seffolds PLCM_3R primer 1 CCCATCTTTAGCAGCGTGTACTArArUrCrA (A EWE 10)
'13706957’ c/T PLCM_3R primer 2 CCCATCTTTAGCAGCGTGTATrArArUrCrA (AW E 11) X
PLCM_3R Specific primer_2 | GCCATACTGCAGAGATGAGGTCACrUrGrArArA (X Ewl & 12)

(7] rA, rU, rG, rC= RNA 971D

47 Ane o, ol o] webAl BAoIAE Ae] @rlfAGel HAEa, o] Me] %Al HrjolA
0 AvlgAgel geldons, X ounel uhA B 4] wAR D 5 e ZelvE a5 9
o Alg TRY 5 e HAsT

Avg. depth of mapped region

20,00 ‘Eﬂ 67.17x
60.00

1357 911131517192123252729313335373941434547495153555759616365676971737577 79818385287 289919395

_11_



ZIHSd 10-2019-0048451

EH2
70 4
60 -
50 1
40 4
<+
= 30 1
==
™~
20 4
10 1
1]
A H B
purple light purple green
Leaf color
EH3
LG 3
19.¢} LODO
15.2¢
1.4t
764
381 a9
00+ cM
0.0 15.0 31.0 46.0 62.0 77.0 230 108.0 124.0 139.0 155.0

94.38 ctM 105.54 cM

LG3 9 SNPs ¥y __VVY

Candidates genes PLCM 1 PLCM_2

EXo & S5 AvAp—
Myb bHLH T WD40
PLCM_3
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Ry
Al ©
Amplification results .
Genotyping result
% : % 31 purple A A
. 4 6 purple A A
49 purple .y A
: “ o " “ 15 purple A A
(B) M 16 purple A A
Allelic discrimination 23 | light purple ™M M
B type(C) Allelic Discrimination Hetero(M) 75 | light purple M Y]
12 v <
/ ﬂ A‘A‘ 60 light purple M M
s 10 \\: '.T> - 5 f 22 light purple M M
§ 8 - 13 light purple M M
; s 35 green C €
% 9 green C €
i
§ #*** A type(A) 76 green C C
. NTC 55 green = C
(3 y ; ; . :
i -~ : : : oI A : green < =
RFU for Allele 1 - FAM (10%3)
P
<110> SEEDERS
<120> Molecular marker for discriminating purple color of Perilla leaf
and uses thereof
<130> PN17420
<160> 12
<170> KopatentIn 2.0
<210> 1
<211> 29
<212> DNA
<213> Artificial Sequence
<220><223> primer
<400> 1
acatcaattc cacatgaaag tgttgaagg 29
<210> 2
<211> 29
<212> DNA

<213> Artificial Sequence
<220><223> primer

<400> 2

_13_



acatcaattc cacatgaaag tgtggaagg

<210> 3
<211> 30
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 3

gcgacctcat ctctgcagta tgtttguguu

<210> 4
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 4

ggtgtttaag gcagcagagu gguc

<210> 5
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 5

ggtgtttaag gcagcagaau gguc

<210> 6
<211> 31
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 6

gcccatgetce gacttttatt ccttatcucg ¢

<210> 7
<211> 29
<212> DNA

<213> Artificial Sequence

_14_
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<220><223> primer
<400> 7

ccaactgttt ttcagctttg attguacac

<210> 8
<211> 29
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 8

ccaactgttt ttcagctttg attauacac

<210> 9
<211> 28
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 9

gctagcagtg gactatgggt tttgugau

<210> 10
<211> 26
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 10

cccatcttta gcagegtgta caauca

<210> 11
<211> 26
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 11

cccatcttta gcagegtgta taauca

<210> 12

<211> 29

_15_
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<212> DNA

<213> Artificial Sequence
<220><223> primer

<400> 12

gccatactgc agagatgagg tcacugaaa

_16_
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