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1 E N TR SRR OH R dUR A 2 REE, 1R SRAP B RGA 4> FhR1d 770, SRAP Il RGA 54 ¥ i1 T
I Blast %, %} Genebank %# /b i EARSS w10 342 N H 2 RGA(%H 5 4 DQ903322-DQ903664)55Fi £k HuJw ik [A]
(RGC1, RX)ZEAT LU, Fiiik H L5 s 55 8] (RIS 3 1 509% 19 RGA J¥51 11 A, Dl H 8 28 2k Hos i P4k 78-1 Fs=
2 HU PP AR 18 IR 4] DNA Shs A, FE[RI4] DNA RH R CTAB A 3, REHEA 2 BN RGA 46
SRAP 4 1k SRAP-RGA 514, ikt TixtH £ &K SRAP-RGA 514 . # SRAP Fil RGA AR &5 & kW57 50 A H 2
IR R R R 2 AR E . SR ER, SXBIMAU A SR PCR ¥, B IR EE G B R B v I L 77 AR 57 4471, Y
TR I A& 7= 9~13 iy, P 28RS 49 4%, R A £ 85.96% . L £ A B =i I 51 X A& EM4-S2-A07-F,
1 100%. FAIG 5%t & EM8-S1-F03-F, Jy 63.6%. #R#fi SRAP-RGA ##ic 4, N UPGMA %, KA NTSYS-pc
55 50 AN H 2R AT B2 0T, BN B RATL R BGERIAE 0.2~0.8 2 Al UPGMA EE K0T B, EMILIRECY 0.58
Ab 50 U H AR RIS 3 KR BE. XL SRAP Fil RGA FRiCHE AR AT 2 T H FE P AL 2RI, I
SR B B LB AR

KHRIR H2; SRAP; RGA; AT, Bifk 2Rtk

Analysis of Genetic Diversity of Sweetpotato Stem Nematode Disease Resistance
by SRAP and RGA Markers
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Abstract To evaluate the genetic diversity of stem nematode disease resistance of sweetpotato, SRAP and RGA markers are used,
SRAP and RGA primers are designed as follows, RGA primer sequences were designed from the 342 sweetpotato RGAs
(N0.DQ903322-DQ903664) in Genebank database which were cloned by Wang Yu and Dr. He. We used the Blast software to
compare with stem nematodes disease resistant gene (RGC1, RX) and 11 RGA primer sequences were selected whose homologue
were more than 50% with the resistant genes. Then Xul18 which is sensitive to stem nematode disease and X781 which is highly
resistance to the disease were used as parents. All genomic DNA are extracted according to the modified CTAB method. Then
SRAP-RGA primer combinations were formed through RGA without polymorphism and SRAP primers which were designed
according to Li and Quiros. Genetic diversity of stem nematode disease resistance of 50 sweetpotato cultivars were studied with 5
highly polymorphic and stable primer pairs selected by SRAP and RGA markers. The results show 57 bands were generated through
5 polymorphic primer combinations. Each primer combination generated 9~13 bands, and 49 polymorphic bands were detected by
PCR amplification and polyacrylamide gel electrophoresis, accounting for 85.96% of the total bands detected. The highest
polymorphic rate of EM4-S2-A07-F primer combination is 100%. The lowest rate of EM8-S1-F03-F primer is 63.6%. According to
the result of SRAP-RGA markers, 50 sweetpotato cultivars were cluster analyzed by UPGMA and NTSYS-pc software. The
similarity coefficient of the 50 cultivars was 0.2~0.8.These germplasms were divided into three groups based on the similarity level
of 0.58. It appears that SRAP and RGA markers can be used for study of genetic diversity of sweetpotato stem nematode disease
resistance. The results of this study may offer a better reference for the selection of hybridization parents.

Keywords Sweetpotato; SRAP; RGA; Cluster analysis; Genetic diversity
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MRE=

H % (Ipomoea batatas (L.) Lam.)J® T Jig {£ Bl
(Convolvulaceae) X - ##47) (Austin, 1988), | iz}
TS E100 2 AN E 5K, EE S F s R H
A E S, AR AR AR 5 ) ) SR
69.4%H184.6%(XI K £, 2004). T4k H 25 5 45
K, Hh DU B 2R At oy ™8, Oy AT HE
AP IR R, T ot ) e 7 R R
HEZXLHWEETB. PO EEAEIHE
PN o B = L N = B U S DR i i B PN ((Fgvive
B W1 2N e Tl ik 8

Hur, NHTHZERLPCRAZ OB Fhr
id # A 3 % 4 K5 RAPD  (Randomly Amplified
Polymorphic DNA). AFLP(Amplified Fragment Length
Polymorphism)(Kriegner et al., 2003; 7K %44, 2004).
SSR(Simple Sequence Repeat) - SRAP (Sequence
Related Amplified Polymorphism) (7% &5, 2007).
RGA(Resistance Gene analogue)(#£15F%, 2005)%. Hi
TRAPDHARF G M2 . AFLPEIARBEZ A A &) 514
Rk R BRI T HAEHEJ A B 2N

SRAP Bl J7 21 AH 5G9 3 2 25 1% £ K (Sequence
Related Amplified Polymorphism), /& Hi 3 [E oK
2%LifIQuirost# 1-(Li and Quiros, 2001)F20014#¢
HR B —FoB 2L ) 55 TPCRIFDNA Y TFrid R4
‘EAH—AN17 bplfiE 1] 51 4 F118bp ) B 1n] 51 )%t
WA BN AL BEAT Y 1S, 3l o B A [F AL R
SRAP" 1 [ 5T n] WL 73 B AR EA] ) 152 4% 22 572
SRAPLUI &1 2 2 MR (9K MUE45, 2008). #RAF & T
Wk SAMG TEEMELE. RS & TFeE
2 N T AR AL 22 FEE 53 BT (Ferriol et all.,
2003). L AL (Pan et al., 2010). F& A E AT
B ELAIEIR 412 (Li et al., 2003)%% 77 1
L F 31 WIR I A HON 2 AL

Table 1 The total and polymorphic fragments in all cultivars

RGA B[l it 5 % A 7] Y5 /7% 4] (Resistance  Gene
analogue), &b ERYIPURIERIP)—48iEit. HIR
FR R i O o I R s 25 AT () R 7 4 R B e -
514, I HERISRGAs, RJG M HTRGAS S HTR LA
(RIDCER, A5 I B 25 R DT SR A8 () 0 B A
(Hieiss, 2004). H19964FKanazinflYu s YKRiE H
U =R~ 5100 5 18 BARGALLK , RGA
AT re BRI EATRIE D, B T4 F A4
BTG IE AT ARE (1 R ES, 2006).

Hur, RSO R REE, 2007) A HSRAP
FEARXI 36 H & A AT T itk Z AT, R
(RS, 2007) A FHSRAPRRCH AT Tk A
VU 4S8 H R T R IR SR 2 0 R, [HKE SRAPAI
RGAF A 25 45 0 70 H 22 1 o 18t 4% 2 PR AT
ARG . AWTSTIL H SRAPFRICE R 45 5 RGAT:
AN H 2L HURIEAT 20 T 2RI, =gk dui
BRI BT U5 0 TR S A i R AR
14R50
1.1 SRAP-RGAY Hr=#i 2 553t

AN 206 96 7 36 HH (RSS2 AR
G SIS, R BT AR L8R s bt il Pl iR
T8I AN HE, X500 X T A R4 T 1,
JITH 16 415 10 K/ — R E 250 bp~2 000 bpZ [H],
XA G = A2 9~134% 14y, L= R ia574c, 1L
th 2 AR N495, R E185.96% (K 1).
ANTR] 5 100 77 A2 1) 22 2 28 W] 2 AN [A] (Kriegner et
al., 2003). % FEEM4-S2-A07-F5 XTI 2 &% K
100%, #H A & EM8-S1-FO3-F 5| ¥ % i1 2 & % N
63.6%. #7044 R E 1R,

SIAE Z ML A 2 5 (%)

Primer combination No. of polymorphic bands No. of total bands Percentage of polymorphism(%)
EM3-S2-A05-F 10 12 83.3

EM4-S2-A07-F 9 9 100

EM3-S2-A08-F 12 13 92.3

EM8-S1-F03-F 7 11 63.6

EM3-S2-D12-F 11 12 91.7
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]

1 ¥4 SRAP-RGA #1145 5L ] il

v M: 2 000 bp marker; 1: £1.4; 2: %% 55-1; 3: 44104; 4: %
22;5: 1R 23;6: HAR 25, 70 T LS 8 W 9 L
7, 10: TREKE; 100 AR, 120 4% 55-2; 13: 5K 69; 14:
559; 15: R P15 16: 4k 55-1; 17: 44104; 18: 13 55-2
Figure 1 The profile of SRAP-RGA amplification

Note: M: 2 000 bp marker; 1: Hongdong; 2: Xu55-1; 3: 44104;
4: Xu22; 5: Xu23; 6: Qingnong2; 7: Ningzil; 8: Chaoshu; 9:
Yuzil; 10: Xuzinuo; 11: Shuiguoganshu; 12: Xu55-2; 13:
Tainong69; 14: 559; 15: Shenglibaihao; 16: Xu55-1; 17: 4 04;
18: Xub5-2

12REI TR

R 4 SRAP-RGA R 1L %1 50/ H 42 i Fl ™ 18 &%
BHATEARS N T UPGMAL G504 Rl k47
TR, SR ILE2,

iR EAHLLRECH0.581, K50
X153 A3 RIEHE(E2) o 25— AHEI2AN TP #2702,
TP, 199029-1. 559, W88, £ 1. fR55-2. )l
gk, g2 HAR2S A R AEL2AN
FHELH, 44104, KRHE., WE, TELS. &
13-4, 123, BFE18. M. MR18%E; R
AFE6AN A 122, C-14. 59, W15, M1l
5. IRT8-1,

1.3 SRAP-RGAY =M P2 & HUm R £ S
ST

A 2 SRR g R, RAINTSYSE At
SR SR AL R, S5 RAR W, S0 E
[ AL R A 8, 760.2~0.8 210 fEFTI#
BER, KB (48)F1 15 (2). 199029-1(3)isk AL AH{LL
PEREER /N, 0.2, B AT 2 ()R 5t A% B B A
1M €478066(12) 11 781(50). #455-2(7)F14#x55-1(15)
RIAALEE BB, 40.8, T HIAMAN 12 1a] A%
BT, 1) HARB5-2(7) AR 55-1(15) 14 Jak 1 2 2K 2
Hus (JR i85, 2005).,

L L
0.41 0.56 0.70 0.85 100

Coefficient

12 SRAP-RGABIA Y T KL R 2H 1) 58 2K 73 #7 4]
Figure 2 The dendrogram of the sweetpotato based on SRAP
and RGA marker analysis
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2 Wk
2.1°H B R B U8 H] B P 2E LR HUR BE B FEME

T L SRAPHIRGAZ; TR id BN H E 1)t A%
ZAEE TR, 45 B WoRB X By 574 2 &
PEACHE, 2 A PE L2 485.76% AN [l Tl J5 5 5t W) 14 5k
AL ARBUE A8 S 9 FE 45K (0.2~0.8), X 245 M/ 1
Frac A FERE— 2P Ui B T B R AR
LR & (A, 2008; B2 8%, 2005).

2.2 SRAPHIRGAZF FAric E AT BN A FH
P HURIB L 2 R

HHl, SRAPHRICEARRRGAE AL 2N H
T Z MY AL Z FETERFST, W1 SRAPE AR N H]
Tk, . A4S, RGABIARMN T /K a5 1)
BHAHT . AT SRAPFIRGAS: Fhric i AR 4
sk, 1S P 5L IR R U5 5 RGAS Fl
SRAPII I, K500 H I Pi 25 2k dupi st A%
ZAEEHATIES, BX 5148 48t 57 438 b () 1 -
2N TRy, b 2R 49%, £
AL #585.76%. X it WISRAPFIRGAFR id 7E T
HhUw st L 2 PRI B AR 0 N A

i i SRAPFIRGAR AN} H 2 i Al it 47 5K 2K 4
Hr(El2), 453 WoRTEisift 2 450.584b5043 T & 5t
PRI R > R SR AR 18(49) Rk e, 1R
78-1(50) i Pr 2k dg, A ATT AR A AT AL 2R Bk
s UL P B . SRR 4R55-2(7) A
1 55-1(15) filL 11 3k 11 T 3 A (1 A REAS (< 75 E 6
SRR RN, P I ANHIZE LR U (xushul8.net),
RAEHE—RFE, HBHE LR E(GS) H0.8; FHf

2 A H AR
Table 2 The list of the trial materials

MRLSE E 212 (18) F1 1| L35 (25)38) 0 [H 4b 5 [k Rl &
TSR A A, (eI LR 2RI IR
T . ThRNT #18(40). TR 1T (28) FIf R (48)
KA mr= LWy, HErh bk dun, RS
KK, PP 78066(12) F11R781(50) 4R iy Hi H 225
iy, HARWE R, (BRSNS, 1A
#7708, HHTAMBTTLLE R—E(HIL5, 2005; 5
RREE, 1997). MM FkE, 5E T E(18)
FUI L8 (25) %5 [ A1 5 |3k b o 5 B T ) — e H 22
FRARIEMSRG KR, RENHEEMH LY
BET Sk A EANH SR

ARHF TR 5 b i B AR 50 R
WAL R, W 750N H B AR 2 1A RS 4k
7, NHEERE LRSS EA R .
I, fEA G HEE R, FEREEAZE S IR
RIHTHE &, SHREDMITNLGR, KRG LRE
THIEAM RIS A A, AT IRAF IR K A8
IEEAW

MRS T
3.LEMIA R

DL O ZE R 2 35 55 56 = ORAF IR AR 2518 1R
78-1550 H = oA S M RNER2), T34
DNAPHEEL

3. 2H EERADNAKHREL
JE DRI DNAT R B K (1 CTABVE M fif
LI Fr R E A 21 (255 %%, 2007)

TR 2 i A i AR U
No. Cultivar or species Origin No. Cultivar or species Origin

1 5702 i 26 44057 N
Wan 702 China China

2 - oK 27 e oK
Erhuang China Chaoshu China

3 199029-1 SN 28 THLYS ai
China Ningzi No.1 China

4 559 i 29 £ 469 ai
China Tainong 69 China

5 %88 th 30 B I8 oK
Nanshu 88 China Qinzi No.1 China

6 *1 i 31 B#12 SN
Mei | China Yushu 12 China
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k2
Continuing table 2

ETAS) R Kl G5 AR E S
No. Cultivar or species Origin No. Cultivar or species Origin

7 #R55-2 Hh 32 #:22-5 HH
Xu 55-2 China Xu 22-5 China

8 2004-14 h 33 B IR h
China Guniangshu China

9 EINERE) h 34 4665 h
Shenglibaihao China Yanzi 665 China

10 22 ol 35 ]2 i
Xu 22 China Guangcai No.2 China

11 2004-28 i 36 A2 i
China Qingnong No.2 China

12 £78066 h 37 WL i
Lu 78066 China Chaoshu No.1 China

13 #6025 h 38 TR4£13-4 i
Zhe 6025 China Xuzi 13-4 China

14 C-26 i 39 23 i
China Xu 23 China

15 #:55-1 i 40 18 i
Xu 55-1 China Jishu 18 China

16 C-14 h 41 BUM LR h
China Hangzhoutuzhong China

17 59 T 42 LS H
China Yuzi No.1 China

18 K K 43 a4 H
Meiguohongshu China Hongdong China

19 711 ol 44 41111225 H
Anyu 1-1 China Jinshan 1225 China

20 78 T 45 TR H
Zhe 78 China Xuzinuo China

21 HE3S T 46 HE1LYS h
Lifeng No.3 China Fushu No.11 China

22 C-30 ol 47 15138 oy
China Yizi No.138 China

23 44104 ol 48 IR oy
China Xuzishu China

24 KA h 49 TRE18 h
Shuiguoganshu China Xushu No.18 China

25 IR SHES] 50 #78-1 SRS
Chuanshanzi China Xu 78-1 China
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FEHX ¥ DNAZ L IR B 58 g v VORI 8 A0 23 e B v
Frmll, FEIK A G 28 H TR 55 K1 2 OD260/OD2go
7£1.8~2.02 [A [IDNA, & -20°C UK A7 I T
PCRMITo

3.35|9& it

) F Blast@ 4, % Genebank#i 3 g v h T 4%
A TR IRI342 N H #RGA (4 5 2 DQ903322-DQ90-
3664)( T 4E%5, 2008)5 H14k i FEFI(RGCL. RX)
HEAT EEXT, 3 5 s R ) 5 =T 50% 1)

R YU ER RS 5T

RGAJTH, LAt H 2 252k Huf Sl PP AR 78- LRk =5
2 UG B ER SE 181K I K 4 DNA K A 32E 1T PCR
0, AT Rk . %A 2 SPEMRGA S SRAP
245 L SRAP-RGAS 4. Fi LABTZE LR i i Pl by A
BT S 40k . MA0KISRAP-RGAS )4 &5
i B H TR 2 3 PR 5 1) (6 3) A Hi 2 2k i 5%
2519, SRAPH|#IIT4127%Li and Quiros(2001)(Li
and Quiros, 2001).

Table 3 Lists of primer pairs used to amplify genomic DNA of sweet potato

519 NI
Forward primers Reverse primers
iR FFHIS37) 4Rk AU 3)
Name Sequence(5°-3") Name Sequence(5°-3’)
EM3 GACTGCGTACGAATTGAC S2-A05-F CCTTTCCGCAATCCAATG
EM4 GACTGCGTACGAATTTGA S2-A07-F TCGGCCACATGTTTTAGG
EM3 GACTGCGTACGAATTGAC S2-A08-F GATTACCACCTGAACCAGCA
EMS8 GACTGCGTACGAATTAGC S1-F03-F GGAGGCCGTTACATTTCTCA
EM3 GACTGCGTACGAATTGAC S2-D12-F CGCTGCAACCAAGAACAA
3.4 PCRY ™ B AR NTSYS-Pcversion2. 15445 FHUPGMA(Xiao et al., 2008)

FRIEAAL S (25 5, PCRIZ VAR R 420 ulL,
fU55: FEHDNA 100 ng, 2.5%PCR Buffer 2 uL, 0.5
mmol/L dNTPs, 0.375 umol/L5[#J, Taq DNARH
LU (B TA4), FddH O AR, Al
ZARFIN20 pLo PCRVFRFUIT : 94°CHiAZ 15
min; [V ETSAMEER 4 94°CAZ 1H:45s, 45°C 52 145s,
72°CHEAR min; Bl 35 /MIE R B KR 4 i 2
50°C, 72°C4E{H7 min (Wang et al., 2009).

PCRY M /=#194°CA¥E3 minf5, 6% HERA
Bk e vk, 95V LK L5 h, HRGLASII .

3.5HHR T

XA A 5 10 AE & H E 4 kL (1) SRAP-RGAY™
BB %, GerE T AT, AR IidoA L,
T id 0, 1931 = JoHdR voRk, JER0, 1RERE.
504 it ol 1] [ 388 £ AHARL 1 AR 4l Nei BT L ik 11 5
#%:(Nei and Li, 1979) fiDice L YE R & 53545 .
AL BB A X GD=1-GS it H 4 F| . R 4

PRI TIREENT, IRV LR, TR

YEZ TTHR

TSR MRIAH  ZE0h R A ST (0 S 36 1 v R SE AR FF
FUIRAT N s SRR e R i, WSCHIRII S 1E; 5k
S 550, WIS A5 T EER AT H 1k B K
TEN, RSB, BT, RSCSES B A AE
B BRI ) R R A SR
Gt

AHFTT B 208 B AR EFE 42 (11040606M84) ¥ By o 11
B RO AR T ORI S0 4 1 DA B A B 4% o A3
HRR 3 T FRATT S50 b R AT SR AL B, X T AERRATT R
XGRS 1R 7 R IR 45 S L HERE

B2 30k
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