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WE OB E M e MR RIE LR, LI MR SRR J4 FIAR SR WA F, 4 B REA 7E FL B
M, 4 20 AL AT 20 AR ERLER , 23 A AR AR I DNAVR At S0 BT AR A st A . 25 R 0
7N B N AR ER 37 1 S PR ] AR A SR 5 4 i 5 45 A SR L 435 3 T (bulked segregant analysis,
BSA) 5 faj Ak 35 P 41 0 52 P3R4 B R (genotyping by sequencing, GBS) , B 46 M JE K 5E A7 £E R7 Y A4 0.07~
7.97 Mb X [R] PN 5 8 8 S 5E R 25 H i B S 4 S PR A ) S Mo B A B, B8 M BE XA PN 0.87~1.32 Mb
i3 AL0 G (AR 1 16.35~16.80 Mb A7 EAR I i L2k s % L2 I B A7 5 PR 1) e TR A A Rs390250(899
863~901 651 bp) A B LM [k 2L A 5 1%k F i fih 14~ HD-Zip 1 (the class T homeodomain leucine—zipper ) ¥%
ST HAL T AT R AR R AR 8 T425C 2530 LZ (leucine zipper ) 25 4 35 P4 R 51 22 R 1 i A8 , 7T

[P G NP
X$EiIE B b (Raphanus  sativus
RESES S631.103.2  XEFRIEE A

% N (Raphanus sativus 1.) &=+ FAERLE NE
LARAR B 2 4R AR FUAHE ), TR R A ZR ) 2R
Z—o M ROEMEYHITOCE VR M AR
Y. 3 NIE A S R SO AR e R 2R % AT
KRBT R AL CPPR IR 28 4 58 ) ik it (4 Sl it
Gk s 2 PRI BT R B e i, A
SRR, AT RS A S S R L R
i, AR RS R R YL e, e
B NEZER T EER . A, B N e X AR
PR TEA T LR AR R R R T e fhali B 4 e L 2
o NEFREEMRZ P R, BRTCTE ME
IR A a8 A LR i A A

AR A 2 S FE A 0 Al M e 38 1
DS s N2 i B N ERV P G VNN B N P DAk VA
TRFRA TR HE R 0 Z 4 7E AR R A0 AR 3
T S R IR S K AR SE s . 7 A
BHE Y 2% 24 20 e R (FE B D) 1 o7 2 24 vh 2
@AY 3% (Brassica rapa)'” H W R0 3 (B. na-
pus)IFHEE (B, oleracea)™ . B ABFIE R, B

Wk H 3 2022-03-31

FeATH A E SRR TR (2021BBA097)
ZEE i, E-mail: i xuewei2021@163.com
WAGVEH « BERK Y , E-mail : 6511311@qq.com

L.); AEM PR s BSA-Seq; MIBAR S ; i SLp ; SLekik:
XEHS  1000-2421(2022)03-0139-07

h(2n=18,RR) 5B JRMY RGRRI, & P EEH
5 R I 3 R 2 (2n=10) K 25 5 J@ Wy Fh S IR 2
FISEEE R 20 (2n=20, AA) Z [ A AE R UF I SRR P 56
A XS X R S 8 N E MR QT Ls iy fik
BN S AR AL B AT DA R MM S b
BEWA B ) R BEAS R FZ BRI ) R ACAH
A F, R4 B BRI, R FH BSA 254 GBS 4L i TR
I /¥ 15 (bulked segregant analysis sequencing, BSA-
seq)Xf B N AL LA FEAT I E A7, il 2 N A BE
205 H A 3 A D A R AT A M LIRSS G
FER DRI B o 25 DA EAR A BN, B A
R N AR v R Rk R A BN M E
- it A B8 BE Al

1 #MRERF®
1.1 # #
DI SR B EAS B R WA (B ) S BEA  KE &

PR IARER) R ACAS ¥y 3t B, BEAA , - AE etk 1Y
R AL R E NI oY . 1148 MR AP (74



140 LRI I NI <3 4

S

A 5 b 5 4 AR I ) i o 5 TR £ e 1
Mr o AEA RS a0 R ML B2 B SR A 5% T 8
NEREARL
1.2 MEERAEREESHT

2 MEMAK E 5~6 i B B A F,
B % TR s B L ST X LR A T HE R, RS PR
(A 53 5 A 3K, W IR R AL TR 5 T3 Fo AR Y
B o 8 L, AT RO
1.3 EEZH DNARJIREUK Bulk ith 2 32

Fig JEHE R AT HURE , B BRAR 29 0.25 g &)
ot R TN 96 FLIEALAR P o SR FHEC R (9 CTAB %
FEHUDNA , I FH IR B 58 I i R I 32 DNA 119 52
o MR PR ARRA  BEALEEL 20 A6 ik DNA
A1 20 A4~ H - BLRR DNA 28 Qubit 1l %8 ¥ B 5 , 8 20
ASAENT BRE I DNA F 20 AN SRR DNA 4351 45
Jo VR A F B AE I DNA TRt (Bulk 1, BK1) Ak i
DNA Ji 3t (Bulk 2, BK2) , 15 £ 5 0 ¢ i 18 4% %8 25
ng/pl.
1.4 BHERANRFXEHE

FH Chen %51 B Jh ik b 2 1 1k 5 DX 43000 138 S
BRI Sac T 1 Mse T X 35 A< Fl 2 A~ 18 1t 1 & P 21
DNA 53 54T UG, SR 05 43 34 1 A ANl b
TP HN S o B A AN [ bR 25 1) 3 B2 7 R A
AN SCIE , 26 PCR =4 G 57 85 (Qiagen) 4lifk
AR IS FE 2% ISR AE I - FRL Tk 40, 5 LA Tl
2 (Qiagen ) # 220~500 bp By A BetkAT I, )
JH PCR J2 I 45 5 AN 1R A5 DT SCEE 51 A5 Tllumina
flow cell I~ [& % A ZER% 1T IR B AMICXS 19541, PCR ™
W22 BN B S PR K 43 B i R I s 7 & et H
b Beo A LRI T SCRETE HiSeq 40007 & Lk
FHT
1.5 MFEEHEH

H FastQC (https://www. bioinformatics. babra-
ham.ac.uk/projects/fastqe/ ) F I 7 [ 46 5 5 19 Jox
i, I H] Trimmomatic ™ B pE 47 B P bl o R #5
Ja P EE 22 BWA EEXT 218 b 2% 54 (hip://
radish-genome.org/) I, i F] GATK" 4 B 4x 3¢
A T A5 B, T ANNOVAR!Y X 28 F 5 B 1711
B BWA Fil Samtools 73 ¥4 fft FHERIAS 4L, GATK
i 98 280 “QUAL << 30.0 | QD << 4.0 ||
FS > 60.0 | MQ << 40.0 7,
1.6 RIEEENFEL

DI NSHIENAE NS, FIH QTLseqr

PESI RS 22 S S AE 2 IRt Y SNP-in-
dex & A(SNP-index) . fff Ffl ¥ % 73-#7 7 ¥ 3158 500
kb X Bt Y SNP-index & A(SNP -index) (Y351, 3%}
HAEQL AR o R, B K 2 Mb, Pt 22 57
BRI IX BRI 8 S AL P i f 8 X B
1.7 BEMNEREASHEERAMNELZEDH

FIH MCScanX V3 A 85 D 5 PR 205 H % 3
SRR LA R o IR N B 5RO 7 X
(] A 1) T 2 P X Btk A7 DR T e 3R, #0000 35 | 46
P e A
1.8 RIEEEBF IS

T NSHILNA, 1 Rs390250 &K | it
1 kb F1°F I#% 200 bp 4b 235 11 3 %t 51 9 (Rs-1F /Rs-
IR, Rs-2F/Rs-2R . Rs-3F/Rs-3R) 43 5l X 3 A il 17
PCR Y4 . PCR ™ ¥ H £ 3t 470 )7, I I 1] Se-
quencher (GeneCodes , USA) #4147 13 1y 1 1) L
X 5 AR S AR o X SR AR T 51 [H) AE 7E 14 664 bp
i A ZZ 5 (Indel664) JF & W 4 F #5 iE (Rs-3F/Rs-
2R) T HE F, B A R A M vt (R ) By SRR, A6
W32 38 FE R & 5 8t otk L5085 . 5197 51
1,

£1 Rs3902504 1854
Table 1 Primers for Rs390250 amplification

519 Em519 AR JH
Markers ~ Forward primer (5-3) ~ Reverse primer (5'-3')  Function
Rs-1 tagagagggaagccatgttgtc aacgttgctcttegtagaccat HH
Rs-2 ctttctcaccgeatgetete gtgctetatateecactteteat Ll

Gene
Rs-3 ccctatcgagttteetgtgtte agtctgecttegtctaacatt clone
Rsa cgeagtttcaagacagaatcaa  caacaagtagaagcaacacaca
RT-
. ctgagggaagcaagaatg- <
Actin  atcaggaaggacttgtacggtaac gelgrepgaagaagaals PCR

gaacc

1.9 REEEHNH

R RR A B 5~6 B A, R ] Trizol Reagent
I35 53 | 4 AR I 5 Al i 2R AR LI RNA, 206 Bt
Jig A BE B R UK Rz I RNA /9 it & JF H Nanodrop
(Thermo Scientific, USA) £l RNA Zii . | Re-
vertAid First strand cDNA synthesis kit ( Thermo Sci-
entific, USA) & 1 cDNA B9 55 — 55 VE B H, 1T
AR RT-PCR LI, 6 I 8 X Rs390250 92
i K P o Rs390250 J [H ¢ S P 51 ¥ Rsa ok A
https: //biodb. swu. edu. cn/qprimerdb/"2" | Actin'S' ff
X BB (A WK 1) .
1.10  LMI1-like BEE B 7 5 L3 St it 2

FIFH MEGAT7 B44x E 4l 1 22442 i - 25 3L



% 33

BEM S B MEMER BB T SR E L 141

ZV () LMI1-like &R HEAT 2 LR P 51 LU X, IF Xk A
ZEBEYME NYIEFIHTRERE N
Gt ok Rl KAARYE , R 40 % & 56K “Boot-
strap” FL & 1 000 K o Rs390250 B & % R ¥ 5 1
http: //radish-genome.org/ T 8. K HIARE T H .
H W T W Y 32 9 5 KR 91 7E http: //brassicadb.
org/brad/ F #% , H A4y 3 K 49 ¥ 51 7 NCBI (https: //
www. nchi. nlm. nih. gov/genbank/ ) i i Genbank 5
[CALMII (KF939590) , RCO (LMII-like2,
KF939591) , LMII-like3 (KF939592) , Cal.MII
(PHT71668) , CgRCO (KM214233) , CrRCO
(KM214232) [k 2F T 3.

2 FHRS5HMH

2.1 TEMHEREEE ST

SEA JA M- GRARG B B4 B4 20 LIk P bk, R
AR 5 SEAR WA TG AT /05 3 4 2%, 26 3 Al it
(1) F A #RA AR, 22008 B A 1 Xk ]
F, AL 287 A~ sk, JL R ZE A 219 Bk, AR A 68
B, AEM S M A 20 B He o 3.22 1 1, 444 TN i) o 1
IRP B (°=0.227<3.84) , K WAL H-MIR 32 1 0] 35
PR i, A6 IS AR I SR S 4 Bk

1.0
0.8
0.6
= 0.4
~0.24

0.0L
1.01

0.8F

TEM- IR SNPHE L
SNP-index(BK1)

K i it SNPHE 5L
SNP-index(BK2)

AHATSNPHE %L
A (SNP-index)

A AEM SRR T4 B AR S A WA L A s The lobed-leaf cultivar
J4 ;B : The serrated-leaf cultivar WA.

Bl 2= MHE

Fig.1 The leaf shape of Raphanus sativus L.

BNESHEERSE M

FIFH BSA-seq 243 IR AL AR M5 A% K BK1
A BR2 AT AL AT o FEr 3EA J4 b 5
AR WA ZFRAS 2 500 383 i1 3 453 168 WU P41 , 1€
YR it BK AN AR I TR St BK2 43 531 75 31 2 851 995
F14 844 581 575 o B AR Je 24N TE L ) 5 1) 43 )
FEOGE 2 8 | 228 5 (R 2, 28 o 928 il B S A 1) 3k A
AU VL f5 , e 2] 4 54341 i i 2 A PE S, AU FE 3
851 > SNP (single nucleotide polymorphism ) {3 s, 1
6924~ Indel (Insertion/Deletion )3 &5 . FJH QTLseqr
A4y 3 BK1 A1 BK2 9 SNP-index & A (SNP-
index) (B8 7 112 2 Mb) (8] 2) , &5 5 1 7R 78 R7 4t

2.2

{0 1K 66 425~7 968 993 bp X [] § A(SNP-index) ##
S EME 0.5(P = 0.000 1), FB & b8 M-3L K ] GEA7
TiZIXa N .

R1 R2 R3 R4

R5 RO R7 R8 R9

Yefafk Chromosome
#Z78 A(SNP-index ) #3d B 0.5 B9 X3k . * indicates the region where the value of A(SNP-index) exceeds the threshold of 0.5.
2 BSA-seqEME MNEMHEE
Fig.2 Genetic mapping of leaf shape gene by BSA-seq

23 HEZMIWRE MEHEEERE ST

B A LD A S I S 4 ik PR A
TR HT, R IALT 8 b R7 Y iR A8 i ik X
6] 0.87~1.32 Mb 53¢ A10 Y (a4 19 16.35~16.80

Mb FEFEAR G SR b (1B 3) o H i A3 32 PP A7 e 26
BL B A8 W A8 5, il 3 A6 i R BnLL 1. LMI1 (Bn-
aA10g26320D)F1 BnA10.LMI1(BnaA10g26330D)#F
(TSR R X BE Y ARG P B H N
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XTI DX BN Y 70 A B PRk AT T R 4 A K B,
Rs390250(899 863~901 651 bp) 53 4E M LA Bn-
aA 10g26320D .BnaA 10g26330D KAUR I+ AT5G037
90(LMI1, Late Meristem Identity1) & H In] [R] R FE A
#R)E T HDZip 1 K%, 4% HD-Zip 1 (the class [

0.87 Mb 132 Mb
0.07 Mb IR

homeodomain leucine—zipper) % & K -+ . 7£ A B I+
& B R 2% LM AT 43 A 4 4008 5 I
LFY (Leafy) T, 7% CAL (Cauliflower ) 3 [F 3&
K B AU R T A O AR R R R A 9
I Rs390250 S 45 il 8 I~ 48 M 1) 4o 128 3 [A]

# MR sativus)

R7 Je (K (Chr. R7)

7.97 Mb

Rs390280
Rs390270
Rs390250

(B, napus)
16.80 Mb

087 Mbm 132 Mb

Rs389650
— Rs404520
= Rs404610

AL0HE{A(Chr. A10)

BnaA10g26320D

BnaA10g26350D
BnaA10g26340D

I

16.35 Mb

BnaA10g26070D ‘_R\'ﬂf 9900

BnaA10g25780D
BnaA10g25570D
BnaA10g25410D

B 7R F R7 Yo R0 85 S 78 0P bR A 2 X A] 5 3 28 90 3% A 10 Y o AR (1 He 2 P IX Bz . The co-linearity between the target region of
lobed-leaf gene on chromosome R7 of R. sativus 1.. and chromosome A10 of B. napus L..
3 B MEMERRERX B L& ST
Fig.3 The collinearity analysis in the candidate interval of the lobed-leaf gene

24 EEEEMFIILES T

Rs390250 FH 4K 1 789 bp, H1 34NFh i 1 H1 2
AETFAR, S 220 M EIERR . R N &%
HZH, 2 88 T S5 Rs390250 B A 14 (transla-
tion start site, TSS) F¥if# 1 kb K 4 ity X J# 41, IF 47
PCR =W ¥ o 80 Foott 2% B0, 26 35 PR A FF 1) s
FE (open reading frame) N 77 7£ 3 > SNP (G84C
A177T 1 T425C) . Hoh, A177T H[d] X 7% (syn-
onymous mutation) , i G84C Hl T425C f&E 7] X %
7% (non-synonymous mutation) (&l 4A \B) . 7E)J3 3+
X, 7 F TTS EiF-418 bp &b, JA 7778 149 bp 16 A
JE 1, 3 130 bp 54 AL AU 19 130 bp FAIEE .
TN A JA BB — N T NI AFAE 664 bp I AT
FI(EAA) o ZIEAFFIPMAAAE9 bp HbRfE 5 &
il (target sigte duplicate) ¥ 51 GTTTTTAAA, ffi A
J¥ 51 P 3 47 7E 4 bp B AR I [ 1] 5 & )7 51 (GAGT-
TATTCTTGGGTTCACCCCCTAGGGT -
GAACCTTTAGGTTCACC) . KB 75 i
(http://pmite.hzau.edu.cn)'*’, % Bi% 664 bp I A
J7 5 )& T Mutator 2854 7,

R TR A O A S AR S 3R A B 7
664 bp i A7 S P MBS 14 (Rs-3F/Rs-2R) , 474
F BEAAR N 1Y) 68 A4~ et ik (B it 26 0 ) | B AR A e A
I B3 68 A~ BRL A 114 25 R 780 [m] BE AR (WA A [, HL

e JA P38 F By /N T #5700 bp, BIVES A & £ 1% 664 bp
AR (B 4C) | 3 3% B2 3k B AR B AR 9 [) 2 Ptk
0. RT-PCRMT A B, Rs390250 B 5K VA
WA FIJ4 (g ECH Py JE B 25 5 (81 4D) , R BB AR
SARES R EhF AN & s AP TE G
Rs390250 4 i% HD-Zip | (the class T homeodo-
main leucine-zipper) % 5 A -f. HD-Zip I % [ i [7]
5 5 74 5 (homeodomain, HD) 5 S B H 5 (1) 52 2 12
$ir i (leucine zipper, LZ) 5 A W . LZ 2514 2
A2 5L TR, e IE L — SRR H 5 B HD-Zip 8
U H AR DNA, X HD-Zip T % 5% R 19 Dk & 4% B
AHEEAEH S AT, LT Rs390250 55 341 .
T AR SCRARNL f T425C #5-S BZ AL S b 1) 22
AR (serine, S)4E R 5L 2R (leucine, L) , HAZA SA
BT LZ &5 (K 4B) o X R %A 1 548
ATRERC IR T LZ 25K S IE 1, i ik HDZip | #%
SR RE G B W o AR DL AR AR, AR
XFZ2 A~ 2 a0 45 i i 2 201 LML -like PR 7
L7 S5F 50 b (i S B RR )3 5 EA T et , IF4 Rs390250
SPIRIIT LMI1-like 3[R J 25 22 J@ W) Rh 4 fy 4L 5
AT RE LB 0. AR WoR, A ALt [
Rs390250-J4 7EiZ A i E#R BT S, AL WA BN
L, RWNZA S0 S AR PR AR (KI5A), HaZ kK
[d] BnaA10g26320D J& F RCO (reduced complexity,
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LMI1-like2) 25U (I 5B) o #E—L Xk A 1148 b T/T, AEMMRHEZ AL ERIN C/CH C/T (£
B SR Rs390250 FE B $EAT I 14 JF 34T Sanger  2) o £5 I, T425C AT REJE 2 BE b B AR S 10 G gk
My, 8559 on B AR SRR IZ S B ALy

Rs-1F Rs-2F :
— 130bp =5 964 $1082 Re-9F 19808 2342 5 407 2674 765
Rs390250-w4 O - * H.---._-)
/1 P e N — —
A ,/' “'1 Rs-1 RC __________ R§-2R T C Rs-3R
Rs390250-J4 L0 > .
19 bp 130 bp 664 bp B 5EFExon —> 5|4 Primers

e HW&FInton | SNPfL&

Rs390250  MEWSTHSHNVENMRAAFMPLQWLESNSSRSLONFSYDEYAGNSFIPVLIQTGEVLSVRESPEKI TNACOCPSIDDOMIKKKOKLI TEQLASLEQSFQEDIH,

Rs390250-WA  MEWSTKSNVENMRARFMPLOWLESNSSRSLONESYDPYAGNSETEVLICTGEVLSVPESFEKITNACQCESIDDOMIKKKOXLTTEQLASLECSFQEDIKY

Rs390250-14  MEWSTHSNVENMRAAFMPLOWLESN 5351 QNFSY D2 YAGHSFTFVLT QTG 2 VLSV 2E §FEKI TACOCPSTDDOMIKIGKI TTEQLASIEQSFQEDIX

Rs390250  LDSDREVKLSKELRLEPRQVAVWFONRRARWRVKHLEESYNLIMKEYDAVSRONQMLEDEVMKLRGIILKDELMKRQINLNSNOMPGESQIYGTDQYNNEY

Rs390250-WA LDSDREVKLSKELRLE PROVAVWFONRRARWRVKHLEE SYNL LMKE Y DAVS RONOMLEDEVMKLRE T ILKDHIMKR O INLN SNOMPEGSQI YGTDOY NN R

B Rs390250-J4 LDSDREVKLSKELRLEPROVAVWFQNRRARWRVKHLEE SYNSLMKE YDAVSRONQMLHDEVMKLRG I T LKDHLMERQINLNSNQMPGGSQI Y GTDQYNNE
*

Rs390250 MCVASTCWFPLSSEQPYPW* 220+
Rs390250-WA  MCVASTCWEPLSSEQPYPW* 220+
Rs390250-J4 MCVASTCWPPLSSEQPYFW* 220+

D

Rs390250

WA J4

Actin

W e e

WA J4

A:WA 5 J4 1 Rs390250 K PRI E5H 5B WA T4 1 Rs390250 B [T 41 HE X o+ 3R 34> SNP 51 i S HE 284k , 1 (R 2k 3843 HD 2%
R34 BRI 42 ZIP 45893k . C: 514 Rs-3F/Rs-2R §" 4 664bp M55 81741 . A 68 MM SAMRES AR & H T, D:Rs3902507%
WA JANAEEE, A:The gene structure of Rs390250; B: Alignments of Rs390250 amino acid sequences from WA and J4.* indicates amino

acid change; Blue lines indicate the homeobox and red lines indicate the homeobox-associated leucine domains.C: Primer Rs-3F/Rs-2R was used
to detect the 664 bp transposon, and all the 68 serrated-leaf individuals do not contain it.D: The expression level of Rs390250 in WA and J4.
4 Rs390250WF S i 5 RIEENT
Fig.4 Gene structure and expression level of Rs390250
|

WIS Arabidopsis thaliana ALMIT KQLEQLYDSL RQEYDVVSRE KOQMLHDEVCV L-----
WK Cardamine  hirsuta ChLMI1 KQLEQLYDSL RQEYDVVSRE KQMLHEEVKK LRATLR - Rs390250-14
WK Cardamine  hirsuta RCO(LMI1-like2) KHLEESYDSL RQEYDIVWRE KOMLHDEVNK LRAIIR o T —
WK Cardamine  hirsuta LMIl-like3  =mmmsmmmms mmmmmsmes s eeee e oo B o Batotons
E13E Brassica rapa Bra009510 KQLEQLYDSL RQEYEVVSRE KQMLHEEVKK LRALLR 5 L6300
3 26321
Pt Bol010029 ~ -mmmmmmms mmmmmemes o) -AVHG---- ------- 5
A Brassica oleracea L.var.acephala ~ Bol010030 KQLEQLYDSL RQEYEVVSRE KQMLHEEVKK LRALLR o

HERIZE Brassica napus BnaA10g26320D  KHLEESYNSL RKEYDVVSRQ NOMLHDEVMN LRGVIL

Bra009510
HUERIMZE Brassica napus BnaA10g26330D  KQLEQLYDSL RQEYEVVSRE KQMLHEEVKK LRALLR

Bol010030
BB Capsicum annuum Cal.MI1 KQLERLYDSL KQDYDVVSRE KQKLQDEVLA LRAILK
KAEFESE Capsella grandiflora CgRCO KHLEESYDSL RQEYDAVWRE KQMLHDEVKR LRAITL BnaAl0g263300
F3 Capsella rubella CIRCO KHLEESYDSL RQEYDAVWRE KQMLHDEVKR LRAIIL MIl-like3
% N Raphanus  sativus Rs390250-14 KHLEESYNSL MKEYDAVSRQ NOMLHDEVMK LRGIIL
% N Raphanus  sativus Rs390250-WA KHLEESYNLL MKEYDAVSRQ NOMLHDEVMK LRGIIL

A X EARIE B AP 0 SR B LM 1-Like 5E DA TE 1.7 S5H0 A 2 BE R P 81 EAT LU 5 7R P8R AR RUEE MR A AR R (LB R o B 28
EJE M B2 B 5 Rs390250 1 2288 % & 43T o A: The alignment of amino acid sequences in the LZ domain of LMI1-like genes which
from different species with lobed leaf; The arrow indicates the position of the changed amino acid.B: Phylogenetic analysis between the LMI1-

like genes from Brassica family and Rs390250 from radish.

BE5  LMI1-like B ER<FEHIBHI B 5 bb 3 5 #E L i
Fig.5 Comparison and phylogenetic analysis of the LMI1-like genes

3 1w it BnaA10g26320D H1 BnaA10g26330D (B. nupus) .

Bol010029 1 Bol010030 (B. oleracea var . acephala

MR FARRI T ZAFAEM — R e ey by st Ar5g03790( LMIT) By FITEIEH |

LMIT 2 8 F 400 IF 0 2% R R F B L o A0 S g ] LMITIlike SETRE - AE R L 33045
SOk, TR S mAEY) e BRI S i R SIREARHEST

20 EE N (e ZE KD A Bra009510 (B. rapa) . AT B R AR 1 S S A
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Table 2 The genotype of the 425th nucleotide in the

coding sequence of Rs390250 from 11 radish varieties

Mﬂ R Geni/gjt the

Variety Phenotype 425th nucleotide
BT H SZB k% Serrated T/T
KT WQ %4 Lobed c/c
#4145 CH-No.1 %% Serrated T/T
HE HBY RZ%¢ Lobed C/T
AT QTQ % Lobed C/T
BLH 1% HB-No.1 %4 Lobed C/T
# N7 LB-No.7 H % Serrated T/T
BT A ZJYB % Lobed c/c
WM E b HZLB % Lobed C/T
P XK %% Serrated T/T
WA 1% HQ-No.1 %4 Lobed c/C
J4 BT % Lobed c/C
WA M, 24 Serrated T/T

P25 H i A9 3% 2 2% L D A R A7 SRR e T, 7E
W58 7 X ] P % B 1A LMI1-like 3 (Rs390250) ,
TERE ST HTRIT 51 43 B 46 AR W w] RR R 5 28 b Ak
MRS . RGEEE M ITES R R Rs390250 )8
F RCO R, {if AT 7R RCO 4 & 1 () /N
B4 RCO S AR ST, A bk I 2% 1 B0 B J 1 24
Z0E N I 2R B nE R AR R T e Bn-
aA 10g26320D T 8 UE 52245 i H 5 AL S 2 1 ¢
SREFEINS X W RCO JEHE R 7 i 2 nt o th i 2 il
M2 Ok B o A, BTN B SR 45 2R R Bn-
aA 10g26320D 1E Yuye87 (34354 ) Fl Zheyou 50 (%
ZEA) PR IR R 2 RAR K BnaA 10g26330D 7EL I
AL v 3k I L TJE B AR Ak (H7E HY ()
JO707 (F %) h 2257 2503 2 AN FE N s i iy o
7 S A A A 2 DRI ol 4 15 | A ) AN ) 46 67 35 PR
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Genetic analysis and gene mapping of lobed leaf trait in radish

LI Xuewei', GUO Chaocheng', SONG Yao', GAO Changbin®,
ZHANG Xiaokang®, XIONG Qiufang”, LIU Kede'

1. National Key Laboratory of Crop Genetic Improvement ,Huazhong
Agricultural University, Wuhan 430070, China;
2.Vegetable Research Institute, Wuhan Academy of Agricultural Science , Wuhan 430345, China;
3. Wuhan Laifu Agricultural Technology Co.,Ltd , Wuhan 430345, China

Abstract A F, population of radish ( Raphanus sativus 1..) was constructed by crossing the lobed-leaf
cultivar J4 with the serrated-leaf cultivar WA.Two bulk DNA samples consisted of equivalent amounts of
DNA from 20 individuals with lobed-leaf and 20 individuals with serrated-leaf in the F, population were
used to study the inheritance of the lobed-leaf in radish. The results showed that the leaf in radish was con-
trolled by a single gene.The lobed-leaf is incomplete dominant over the serrated-leaf. The gene for lobed-leaf
was initially mapped to the genomic region from 0.07 Mb to 7.97 Mb on chromosome R7 through bulked
segregant analysis (BSA) and genotyping by sequencing (GBS).It was found that there is good collineari-
ty between 0.87-1.32 Mb in the candidate interval of radish and 16.35-16.80 Mb of the A10 chromosome of
rapeseed by analyzing the collinearity between the whole genome of radish and rapeseed ( Brassica napus) .
Gene function annotation of the collinear segment confirmed that Rs390250(899 863-901 651 bp) is a can-
didate gene of lobed-leaf in radish. This candidate gene encodes a HD-Zip [ (the class | homeodomain leu-
cine—zipper) transcription factor.Its non-synonymous mutation site T425C located in the 2nd exon leads to
changes in conserved amino acids in the 1.Z (leucine zipper) domain, indicating that it may be a key site for
the variation of leaf morphology.

Keywords radish ( Raphanus sativus 1.. ) ; lobed-leaf; BSA-Seq; variation of leaf morphology ; can-

didate gene; collinearity
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