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Inheritance Analysis and SSR Marker of the Resistance Gene for Diamondback
Moth in Caixin (Brassica rapa var. parachinensis)
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1. The Institude of Vegetable Guangxi Academy of Agricultural Sciences, Nanning, 530007, P.R. China
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Abstract The Diamondback moth is a serious damage to Brassicia vegetables Caixin (Brassica rapa var. parachinensis) in south
china. In this paper the genetic anaylsis of resistance for Caixin to Diamondback moth (Plutella xylostella) was studied by F,
segeration population and EST-SSR. The inheritance of resistance to Caixin Diamondback mothwere analysised with 98 progenies of
the F, segregating population hybrided by insect-susceptible Caixin 65 and insect-resistance Caixin 69. The resistance was consistent
with the Mendelian ratio 3:1 and to be judged a single dominant gene. EST-SSR marker was used to constructe the genetic map of
Caixin with it based BSA method.3 of 17 EST-SSR primers were selected to screen F, and 12 polymorphic loci were obtained. 7 of
12 were Chi-square test significantly and used to construct map. The genetic linkage map consisted of 7 marker loci in 3 linkage
groups and covered 149.1 cM with an average genetic distance of 24.85 cM between adjacent markers. The largest linkage group
consisted of 3 marker loci, while the smallest one contained only 2 marker loci. Our results might have important theory for breeding.
Keywords Caixin (Brassica rapa var. parachinensis); SSR; Genetic lingkage map
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/N ig(Diamondback moth)i i H S dk Fl feRhimse L NF0E, ML ARE 50K L L
4 MPlutella xylostella, A&t FPEE . fEg BRS R L ECRIRMEAE, 2007, HERRFT, 27(6):
ErE R P8 SR ERZ . FTEXNET 25-27). >%Lx(Brassica rapa var. parachinensis), &[]
TG TR H IR X A £ 1k R AR i, HMAA, EHAEZESR T ERRR . fEEmpihX
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RIERE R, R FEE M. Hifd
ST T ESEPU/ R 5T 7R S e AT, R 2B
TEAHAR G PUrE Z (W AR DGR 04T, A 1 4 i
EHu AR — 8 IR O, T AR S e vk
RENKCEBRTAE, 2005). HUiEsAE LIRS
FBH SN T AS [F) 2E B AR RS e v A
PUHEBHERF & IntE— R BRI, (HlUntE
hE, B NHAREES 73 W8 KR ILF A4 32 L DR st
FE 2R FNA1. 1%L _E(EREE, 2007; B, 2010).
EST-SSRAZH: T TC N 7 1 [cDNAJF S D e Pk
ORGSR SRR LR 5 B, A
{EA] LR R IAT RSN REIE R S e, [AIm 2 AT I
RAApaE . MR SEAERTRES, i
PR B PR ARG, I AR, B
TE A I a5 AL Z R b Bl o e A st A% 1] ik
Fgdt FAR B2 N (T HESE, 2006; ZRHNAE, 2009).
YT S0 B IR T /N ST 2 1 1 SOAN
PErmr, A AR S0 AR S Bt B R DR O DL AR AIE
W O SR O PR E M — A EE . A
WEFCHT AT T 2RO Pe/ N SRR ST YR 4 e, 3RAS
T HOR P RR A R E T A S . hgk
G748 RN A ROR) FH Bt H 35 DRRT [ 2R 2K 5 SR ES T %
Ui, AHIFFUE 28 % Ry — %) S bt RO PR o 1)
FOF R CEA, HIRFAHEST-SSREEAT S0Pt
HVEBAL IR T, B AR SRAG PR TUAH DG 1 2 X
fE R, B RTT T HOE R TR B e Sl

18R 551
LIELPLRMEE

XIPUHCEAR IR HCRA R FAR > BRI AT
P AN E (K1), 45 AR W] 98MRF AR A4 5
I T B8, RHCAHURAR d R, 3
TR 24Kk, Pri7ARk, RTINS FTA 13T A R
(?=0.35, P>0.05), & difii /Rt Rie, RUIAE
OIS R B R A e S S R s

1238 Do Hi sk BB AR Bl A

WIBSAEE, MITHEST-SSRE |4 rh ik £
AEFE B3 TR B BRI 2 & T GR 1
K12), 45 B2 ANE A 18% . 355 ESTP3\ESTP-
3-1, ESTPI1\ESTP11-1FIESTP13\ESTP13-14" 1
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o
@
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Figure 1 The resistance identification for some F, individulas
of Caixin

Note: A: Resistant plant; B: Sensitive plant
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J342%, 1334w 1A BEA(60%), 14N 1] 524 (20%)
1AM 1) 2% 5 14(20%) -

# 74N EST-SSR 47 ic, Hl MapMaker/EXP3.0 #4 14
MEEE, 25 N3AEBIHE, Y5 NLG1RKG3. &
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19t A4 25 25 3 AMapDrawiz 17 #4321 it 748 B (F3)
2118
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AT AR ARIE B LS S R (CEIRAE, 2007, B S,
2010) . AHFFERFH B4R 510 %52 S0 Fa o B BER BT
dobE, RILBTHCEA R HCEA BT L
FERES, XS A MRS RAF K (ERRK,
2007; M, 2010), JEPH AT HeLE T RORRIAIESE )72
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# 1 EST-SSR 5| ¥tk /751
Tablel The EST-SSR primer sequences

Gy 197 51(5'-3") T SIFHI5-3")

Primer code Primer sequence (5'-3") Primer code Primer sequence (5'-3")

ESTP1 CAAAAACGTCGAAAATGCTT ESTP10-1 TTTTTGCAGGTGGTCCTGG

ESTP1-1 TTTTTCTGTGGGCAGGACT ESTPI11 AAAAACAAAATGTAGAGACCCCA
ESTP2 ATCCTAAAAACATGCAATAGTAATACG  ESTPI11-1 ATGGTTCCTTTAGGCCAGAGA
ESTP2-1 TTCGGAAAAAGAAAGGTTTTCA ESTPI12 GGCTTCTATCTAAACCGATGG

ESTP3 GGGGGCATACAACTCCCAT ESTP12-1 AAGTTCACATCCACATCCGTC
ESTP3-1 AATGATCAAAGCAAGCAACG ESTP13 GAAAATAACTATTGACACCTTTTTCA
ESTP4 CCCCATCCTCAAAATACATTACA ESTP13-1 AATCCACAAAGTTCTGTGCTCT
ESTP4-1 GCGAGAACAAGAATGGATTGA ESTP14 GCTAGGAGGAGCTTGACCC

ESTPS CTCCTTCAGTTTTCTACGGAGG ESTP14-1 AGAGCAGCAAGAGCCACAC
ESTP5-1 ATTAACAGCTACAGAGATAGACTGGC ESTP15 GGGGATGTTTATCCCGTTG

ESTP6 GAATAGCTTATTTCTTGGAGGCA ESTP15-1 CTTGTCAAGATCCCCAGTAAGC
ESTP6-1 TTCGGTGGCTTAACACCAAT ESTP16 AAGAGAATAAATCAAGAAACACAAGTC
ESTP7 TTTTAGTAGTCTTATAACGAAAAGGGG  ESTP16-1 ACTCTTTTAGAAGCTGAAGAAGCA
ESTP7-1 TGGAGGTGGAGAGCTCGG ESTP17 CCCCATCCTCAAAATACATTACA
ESTP9 GGGATTAAATCTTTCGTTTCTTG ESTP17-1 GCGAGAACAAGAATGGATTGA
ESTP9-1 TCCAAACCAAAATCAACTCTTG ESTP18 AACGAAACAGCCACTAGAAACA
ESTP10 AACCAGGTTTATGTCATCGATTATG ESTP18-1 CCCTCTCACAGCCCTCAG

K2 EST-SSR5I#IESTPO13 4 M 1R, [k S0 A K Fy o B REAR S5 R

e M: b 10 3875 4 B SR AR; 2: 39176 M PUHUEA; 3~37, 40~74, 77~106 4 F, Lk

Figure 2 EST-SSR patterns displayed by a primer pair ESTP013

Note: M: Molecular weight marker; 1: 38 and 75 were susceptible parents; 2: 39 and 76 were resistance parents; 3~37, 40~74,
77~106 were individuals of F,

SiRABAUESE, ANFIPUESEAE A I PUR AL A AT g 2

TSR ESESSRE TS R, KRR B AR B HOR R

. 27- T DR RO A, EL PR L R

BTSSRI PEIR AT R (PO EE, 1989). AHFIY L I, BE (AT

EST-SSR 6 SO OHU R TR AR VR, A S A

| e, o SEDUHBENUONE, AT ARRU N T

j WA, AT [F I B IR L e A 25

13 SOLEST-SSRIP RGO DAL T LI B RE AR MEAT R A A
Figure 3 Caixin EST-SSR genetic linkage map N e

WA 5 7 00 2 S T S O S S R SSRAF I & 4 T 5 [ 41 DNA [ 25 K 5 T

T4, 2005; B, 2010). EREHE ORI i, BATERERPAILR IR, shaUR AL
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32 &% (Kim et al., 2006; Suwabe et al., 2006), {H
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2006; Suwabe et al., 2006; HWF, 2009), AHFIEE K
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ML FIFcDNA, 2 AV A WL 155 K411
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BRI 2, AN s Sk R R O . R
EST-SSRiH AT 73 it A5 & 81 70 Mt ANME B8 B 42 s
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HREER By, Ao s T B R fKE, A
WSO EST-SSRIV FH T3 Ca iyt vl Bt by e, by gk
— BT EPTRFEREAL . 438, DhREAE ST 574
fe 1 Al RETE .

M5 T
3. 14t R

PR/ i A T B A K 2 SR AR TR BB R A
FET VUK B U ST iRl 3R 30 ikt X3 A
ST LR A Caixin65 FEEHLSE A Cxixin69 55 A 1
St M HAR M e B RS e, AR 2. 20104F
A P NP NI i | PR SR8 ] Wi I
FAE AR B AZPUEF Ak . 2010 F K Fo 498 177
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323D PR E
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S0 S DNASREUCR HICTABY(Shi et al., 2011).

EST-SSR5 ¥ it, F#NCBITF{efl 258 R
RIE P A k% (Expressed Sequence Tag, EST) 13 747
%, FIHISSR hunterf ZZ A $ SSR, P 45 11
[ 5 PR R I, B S Pk 5 Bl AH SC L A
EST, X Hprimer3.0 (http:/frodo.wi.mit.edu/primer3/)
w51,

JWARZ20 uL: 1X PCR buffer 2 uL. Tag DNA
BAWE(2.50/uL) 1 Uy dNTP (2.5 mmol/L) 0.4 uL.
positive primer (10 pum/pL). reverse primer (10 pm/pL)
1 uL, DNA (50 ng/pL) 2 pL, ddH,0 12.6 pL. W
MBS HE N EE(2009): 72°C 3 min, 94°C 2 min;
94°C 1 min, 68°C 1 min, 72°C 45 s (-1°C/2 cycles);
20 cycles; 94°C 1 miny 58°C 1 min, 72°C 45s, 72°C
10 min. SRAMGBEIZEER K. REE M. 5149,
TaqK & . ANTPsHIDNA Markert I [ [958
HEPEARA B2 7]

3. 4BLER T
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BURER 2 1% - Mapmake3. 0% PE TS 14 7 s50RT H
(A 55 AT PR 5 A P 8 AL e T, Mapdraw #4425 1l
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X.L., 2009, The construction of a genetic linkage map of
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