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Abstract ; Single nucleotide polymorphism ( SNP ) sites are widely distributed in plants. SNPs-based markers
have become an important molecular tool for crop genetic research due to their high resolution and co-dominant. This
study aims to develop SNP molecular markers based on high resolution melting( HRM ) technology and to estimate
their genotyping efficiency between cultivated rice and wild rice , thus providing a reliable , simple and rapid tool for
gene discovery, variety identification and molecular breeding in the future. Genome-wide scanning of SNPs was per-
formed between the cultivar Huanghuazhan and wild rice Oryza rufipogon Griff. Y605 using the rice 9 K SNP mi-
croarray. Then we selected and developed HRM technology-based molecular markers from these SNPs. These mark-

ers were subsequently used for genotyping of BC, backcrossed populations with their parents Huanghuazhan and
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Y605 to verify their validity. A total of 4198 SNPs were found, almost evenly distributed on all the chromosomes.

Five randomly selected SNPs from the first chromosome were employed for conversion into HRM technology-based

markers. These markers were accurate and efficient in genotyping of BC,F, and BC,F, populations of Huanghua-

zhan and wild rice Y605, as well as the homozygous parents and F, heterozygous. In addition, the introgression

fragments from wild rice were detected in the ZY1-1-ZY1-4 marker interval of the first chromosome of the back-

cross. The genome-wide rice 9 K SNP microarray can be well applied to explore the polymorphism sites for develo-

ping user-friendly SNP markers, which are accurate and efficient in use of genotyping cultivated rice and wild

rice. Further development of genome-wide rice SNP markers based on HRM technology will provide an efficient

molecular detection tool for molecular genetic research, favorable genes discovery and breeding applications of wild

rice.
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Table 1 Number of polymorphic SNPs on each chromosome between wild rice Y605 and Huanghuazhan detected with ge-

nome-wide rice 9 K SNP microarray

Jefaik

- Chr. 1 Chr. 2 Chr. 3 Chr. 4 Chr. 5 Chr. 6 Chr. 7 Chr. 8 Chr. 9 Chr. 10 Chr. 11 Chr. 12
r.

SNP {v fi %k H 540 425 442 377 292 380 374 333 251 231 290 263
Number of SNPs

CIE7/paR~4 66 51 45 42 32 38 40 43 38 45 40 43

Number of primers

2.2 SNP tRIERF & K IIE

YR B A 5 B A RS Y605 Z [A] Y SNP 3 15,43
AtE O, TEAKRE 12 2R 0K P34 1 Mb 2410
PHPE g A A I T 523 % HRM 23815 | 1y, HAK

BRI AR IARIC B R 1, 5 8= W K 60 ~
150 bp, Fric rka U A8 S R AUHR & A/T—G/C 1Y%
g P A A B LER 2,



1058 LI 7/ B S N A S 4 19 %

Chr. 1 |URUSNOY L 00O ROOANRO 0000 AU OO0 LR 00000V U0 DU 00 O O VO [ O

Chr.2 BURUIN U R0 OO 0U000 C0 ORO V00 00V L0000 0 00O 1 DT OOV L0 0

Chr.3 LI ISR O 0 O00 O 0 RO U000 OO0 00000000 0 0 LERIIEY

Chr.4 RUBIUBDIDD (0RRUYUR | 000080 W 000 000000 0 RO 00V O 1 000 O 0000 OO0 D |

Chr. 5 1LUNS AR IS 000 VBT VOO 01000 0000 L0 R U 0000 DU OO0 ROt W |

Chr.6 LI U811 U0 ) R0V 00000000 0010000 U000 I O 10 )

Chr,7 LLLLIL LU IOR OVRRY U | VOOV YW 000 OOURY U000 0 OO0 000 O 000 U L

Chur. 3 IS I RSO0 000000000V U 00000 00 OO OO WO

Chr.9 L0 LRSI D OO0 U0 U000 ODUIEL 000 0 0 O L IR B

Chr. 10 LIULUR RO 00000V 0000 U DUERUNE V0 100 O 00000 O

Chr. 11 JLLURRUBRY BOY DU RDDUD LU0 O A0V E0LHORTD B 000 O ORI

Chr. 12 SUSIMISI0 T DRI RN 10U DL U0 A0 A ) MR

1 KELEREAI K SNP HH KB AT Y605 5HEEFHELBENRRE SNP L AHHH 7
Fig.1 Distribution of polymorphic SNPs on each chromosome between wild rice Y605
and Huanghuazhan detected with genome-wide rice 9 K SNP microarray
*2 F1SHEEELEMNISHSIYWER
Table 2 Information of 15 pairs of HRM-based primers on chromosome 1

519 sG]l 451975 Xof IO f) i K] PG EE (bp) s A A
Primers Sequence of left primer Sequence of right primer Gene Amplification length Variation type
ZY1-1 CCACCGCCATCTAGTTTCTC TGTGTCATTGGGCACAAAAT 0s01g0100554916 100 C/T
7ZY1-2 TGAATAAACTCCCCGCAAAA TGAGAAGAGTCTTTGCTTGCTG 0s01 50100693597 107 T/C
7Y1-3 TGGGGAATTCATTCCTTCCT GAGGATTGGCGTCCGTGT 0s01g0101319621 65 G/A
7Y1-4 ATTTAGGGTGCGGGAGAAGT TCCCCACTGCAGTAATTTCC 0s01g0102540457 104 C/T
7ZY1-5 GCTCCTAACTGTGCAGAGCA TGGTCCACGTCCCTTAATTC 0s01g0102713253 90 A/G
7Y1-6 GCCCATCAAGGCTTACATTT TCGGACATATCGACTCTTTGC 0s01g0103420322 75 C/T
7ZY1-7 GGCAAATGGATCACAACGAT TGAGACGGATAGAGTATTAGGTTG  0s01g0103942033 88 G/T
7Y1-8 TGCTGATACGTCTGCTGCTT GTTCAACTCCTTCGGCATGT 0s01g0104332310 91 T/C
ZY1-9 GCCAGACTTTCCTGGAAGC ACCATTGCGGTTTTATGCTC 0s01g0105031072 111 A/C
ZY1-10 TTGTGGAGGAACCCAACTTC CAAGTAAGTCGCATACAATGCTT 0s01g0105310628 84 T/C
ZY1-11 GGTCCACAAAAAGGGGAAAT TGTGATTCCCAGATGTGATGA 0s01 0105608993 80 G/A
7ZY1-12 CGAGGACGAGGACACAGAAT AACAGCTTCTCAATGCAGTCC 0s01g0106458394 92 T/C
7Y1-13 TGCCGAATTAATTACCAGTTG ACAACCGGAGGCGTTTTAC 0s01g0107165205 90 T/C
7Y1-14 ATCATGGTCACGCTGGTTC TGAAGCTTACGGAATTGTGC 0s01g0109702166 81 C/T
7ZY1-15 TTGATGTTTCCAGAGCTCCA GGAGAGGCGCTCCTCGAT 0s01g0109967137 83 A/G

FHZY1-1 ~ZY1-5 355 X519 (3% 2) s Bixf e
diRTEF AR RS Y605 A9 JE DK 4 DNA E 47 97 14, )
HRM 73 B #% Light Scanner X} [ iR 38 r= 4y #£1 7 Hk
KA1 508, [FIBS, o T B UE BT i 1514 ZY1-1 ~
ZY1-5 PR EERIT SE 0 X 2 R A9 384 it A AR
WHET 2 ANEE K B0 =Pk YA K IR A A
HEATIY . HRM 20 BIS5 5 Gow BT 51 3 3 =
YITESE AR 22 181850 1) S 80T A [) B 0 e ol £ ( 1l

2A ~E), MF25 R BoR, A FEAR SNP 55
HRM 258 2 —8 (B 2F ~ ) . i TP
46 SNP ARic % FAEAR A 20 BUASCR I 2 S84
5 EPARE Y605 2432 F, Hkk, LA LAY 5 X514 (%
2) #4T HRM 438507, T 5 1 90%F B ABRR B4 1 7=
PRI T 5PN —FER A el 22, R ATt
51T LIARGFHLIX 7 2 G R Sai AR (K 2K ~ 0) .
519 ZY1-6 ~ZY1-15 XF AL S FIEFAE RS Y605 (1) HRM
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51 SREMMER BRY S XEGIH) ZY1-1 ~ ZY1-5 STEFARE Y605 |\ H 4 (5 ) HRM 460l (A ~ E) 5 WA ] X4 R DX B AR FP 98 0E (F ~ 1) 5
PIEARZZE ¥ HERE HRM AU (K ~ 0) , dE G ZRARFRITLERT Y605 1Y e S S i e , 20 (5 I R AR R B4R o5 1 o - S i 0
A LA Y605/ 8i4E 5 Fy R AR & BUAMARY R S B MG it (A ~ E K ~ 0) 5 B 1 Y605 , KT T B #4R & (F ~ J)
HRM analysis of wild rice Y605 , Huanghuazhan using the 5 selected pairs of primers ZY1-1-ZY1-5 on chromosome 1 short arm( A-E) ,
sequencing validation of the polymorphisms between wild rice Y605 and Huanghuazhan amplified with the same 5 selected pairs( F-J) ,
HRM analysis of the F, hybrids between wild rice Y605 and Huanghuazhan(K-O). The blue curves show the high resolution melting
peaks of wild rice Y605 ,the red curves show the high resolution melting peaks of Huanghuazhan,and the grey curves show the high
resolution melting peaks of the F; between wild rice Y605 and Huanghuazhan( A-E K-O) ,The upper panel shows wild rice Y605,
and the lower panel shows Huanghuazhan (F-J)

2 514 ZY1-1 ~ ZY1-5 333R A8 HRM )

Fig.2 Applications of primers ZY1-1-ZY1-5 in detection of parents with HRM
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ZY1-5 48 5 M Aric X ik 4T HRM 20 84504, A&l
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O3 TR AT DAAR B b 4G 0k 45 A Hh B A A 3 R A
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I ZY1-1 ~ ZY1-5 WP B AR Y605 B 5 K H: BC,F #ERAY HRM AL (A ~ E) 514 ZY1-1 ~ ZY1-5 &3 BC, F, FEAR A B AR AT A
IFERAL(F) B 6L R ETAERE Y605 PO FEA IR R I , 21 (0 i 2 A B 15 10 8 2 R e
IREMZAR Y605/ 34 5 JR ARAS B IR i 70 BEAHE A7 06 .7 W EFAERR Y605 ,8 D9 B4R 4,9 ) Y605/ 84 5 1Y T A
HRM analysis of wild rice Y605 , Huanghuazhan and the BC;F, population of them by the ZY1-1-ZY1-5 primer sets( A-E) , Genotyping results

of the BC;F, population of wild rice Y605 and Huanghuazhan by ZY1-1-ZY1-5 primer sets. The blue curves show the high resolution melting

peaks of wild rice Y605 ,the red curves show the high resolution melting peaks of Huanghuazhan,and the grey curves show the high resolution

melting peaks of the heterozygous progeny between wild rice Y605 and Huanghuazhan,7 is wild rice Y605 ,8 is Huanghuazhan,

and 9 is the F, generation generated by wild rice Y605 and Huanghuazhan
3 3|# ZY1-1 ~ ZY1-5 Xt BC,F, B{kH HRM &7
Fig.3 Applications of primers ZY1-1-ZY1-5 in detection of BC,F, population with HRM

3 e

BB R, B AR RS e S MR 32 Z A
P HRE TR0 P A R (4 i e A 75

PR % BRI SR e IR T —
ZIME ROKAR SR (FR) 10 SR, T A AR i
s SR AR 20 RAERIE N 58 RAERES, ™
HRELAT T HAEIAOK AR B B R R
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519 ZY1-1 ~ ZY1-5 X ARG Y605 | B4 5 B BC, F, BEIARAY HRM K (A ~E) , 514 ZY1-1 ~ ZY1-4 Kl BC,F, BEARASASH AR RN A~
FEARFERBL(F) 514 Z2Y1-5 160 BC, F, BEAS MERR AP RARFEN B (G) . WG IIZACRETAERT Y605 B 73 Hr M ik e
21 (o AR EE LR 5 I AR M TR A 2R AR 3R Y605/ 3548 b JE AR 2% & AN AR Y 185 A0 W5 M e ;25 R P21 Y605,

26 A G 27 N Y605/ #4E 5 F, A
HRM analysis of wild rice Y605 ,Huanghuazhan and the BC;F, population of them by the ZY1-1-ZY1-5 primer sets( A-E) , Genotyping results of

the BC;F, population of wild rice Y605 and Huanghuazhan by ZY1-1-ZY1-4 primer sets(F) , Genotyping results of the BC;F, population of wild rice
Y605 and Huanghuazhan by ZY1-5 primer set( G). The blue curves show the high resolution melting peaks of wild rice Y605 ,the red curves show the
high resolution melting peaks of Huanghuazhan,and the grey curves show the high resolution melting peaks of the heterozygous progeny between wild
rice Y605 and Huanghuazhan,25 is wild rice Y605 ,26 is Huanghuazhan,and 27 is the F, generation generated by wild rice Y605 and Huanghuazhan
4 35|#1 ZY1-1 ~ ZY1-5 3t BC,F, {5 # HRM &
Fig. 4 Applications of primers ZY1-1-ZY1-5 in detection of BC,F, population with HRM
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