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AR, B!, TR, ko omy', FHAME, & &, 2IH, kg4
(LA LNWB AL B E S R, =/ BW 650205; 2. nME R MREL4eTL, o8 B 650223,
3. oEARNAERER AT S5E BRI, =/ BB 650205)

WE: R SSR S FARCHE AR Z A 163 KA 5L Fh s S0 B35 % 2 88 R 50 KRS L A AT k519
O 1 , U % HH e | AL W8 35 A B8 R VKRG SRR 9 73 F S E . R 30 XF SSR 284519, % 35 =k
FRINKFE SR HEAT AL B R 2R PE IR IS A3 . TLAG TN B S5 67 L [R] 133 A~ BT 5 | A ) 1) 0 S5 67 BRIV B 1~9
ALYy 44, B AT B AU 0~ 0. 74, 49K 0. 40; Z545 B & (PIC) 78 S35 F S 0~
0.72, ¥4 0. 36, MRG0 E M R B EZ GRS 2= (PIC) Fa%50, I\ 1 X519 TF 453 25 15 I 5 | ) % it i
e AP AR 2B X IS A A B E 5 ST OS5 [T LAIX 4y 3 ER R, ST AHK Rl S 4 SSR
SRR SR TE Y g AN SRR R R B A B R SK RS SRR A T S E , (B4R R ST ELA T 2 T B IE, TR F]
THARD5I X =R FKAE S A A,

KR . KA SSR A TFhRig; AT B RE
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Establishment of molecular identity for rice variety of Yunjing series

GUAN Jun-jiao', YANG Xiao-hong', WANG Jiang-min', ZHANG Peng', HUANG Qing-mei', BAI Jie’,
YU Zhi-hui’*, ZHANG Jian-hua'

(1.Institute of Quality Standard and Testing Technology, Yunnan Academy of Agricultural Sciences, Kunming 650205, China; 2.Yunnan Agricultural
Products Quality and Safety Center, Kunming 650223, China; 3.Institute of Agricultural Economy and Information, Yunnan Academy of Agricultural Sci-
ences, Yunnan Kunming 650205, China)

Abstract: A fingerprinting database was established containing 163 japonica rice varieties from different breeding or-
ganizations of Yunnan province with microsatellite markers. Based on genetic fingerprints, the best primer combinations
were selected for Yunjing series rice varieties, then the molecular identity (ID) of 35 Yunjing series rice varieties was con-
structed. The genetic diversity and cluster analysis of 35 varieties were discussed using 30 pairs of polymorphic SSR mark-
ers. The total number of alleles detected from all tested 35 accessions was 133, and the alleles per locus ranged from one to
nine with the mean value of four. The Nei’ s gene diversity indices varied from 0 to 0.74 with an average of 0.40. The poly-
morphism information content ( PIC) ranged from 0 to 0.72 with the average of 0.36. Based on number of alleles and PIC

index, more and more loci were added to distinguish all the accessions, and five core primers were used to establish molec-

ular ID of all tested varieties. Based on the codes of

e B 89 :2018-03-06

BEEWE : A FHLAA R G5 H (2017HB087) ; 7R 4R
b LRSI A % T YJQ201703 ) 5 H4  Ah DUS it
REJI$2TH H (2017YB26405)

BN AR (1985-) 40 ST AR B RIBFIC R, ETM purpose of distinguishing the Yunjing series rice varieties
SRS R TR BRI A BFSE . (E-mail) guanjun- using the least primers is achieved.
jiao@ 163.com Key words: rice; SSR molecular marker; variety

WIS K EAE, (E-mail) zhjhua6748@ 163.com molecular identity

genetic fingerprints at five loci and the variety commodity
information, a molecular ID was established. Therefore

each germplasm has identifiable molecular ID, and the
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PRI TR SR BE T 2520 R T
ER I 22 RE) ST SR IBT G TR B
SRR, 02 A o R BRI  1 Z
PR B KRRV 7 ) T KR
LD, JPR LA BRI B0 B R
HAR BT AR 25 S )15 TR
IR {EL B2 R 0 58 2 09035 i 5
AT AT 2 LA I i A A
SGIRA? B 5 T AT 528 5 A
RIS BV B , 4 B AT B
HORIEL IR, PR, D 200 2 51 1
HEE,

FeE g R 5 T B DR, B4R
B2 PR 8 FUIEFT 2 9K 4. DNA 4 T
TCHAR I TAZEIRBLA LIRS AP L
X 038 SEAEHEFTHORE MERA 5 L T
eSO A HRT SR TG B2 PEARZE 5 Ot
A oSSR BFIC IR £ A5 HE T A HEAF
SESLAE TS TR AT BB {3
PRI (UPOV) ML R THR TARALITI R
T B R B PR TR R 3
TA R 7 SR S

P53 T S5 3 HE 2 8 52 3500 00— A b
i, LA THRIC 0% 5 E I F-BEOY AR 5 DNA
GG T AL R R 531 4
SBLEHIR T B R IE DAY L ) 2007 4
R TARE Y B R i
O AT RO A SR g
FEBERHITE T A, KT B 5
B 50 R SSRFRIC AL T KRR 58
RS54 B0 3 5 G5 3 46 5 %0 7K e o
FIGEIRIE O R AR 3745 R 5 T AR AR
JEX T A S AR — 3 51 5 05 T 5
TR HLS A LA

AL 4 AL B2 B4 T 10 35 1) 258
FIUKR RSB, T SSR 40 FhicHA
FISEEIFHOR A 25 B 20 BT R S0,
IR LA AL 35 1 SRR S0 KRR A 53
FEPGE LSR5 9041 45 539 0 R R
DS b S ARG B8 ORI A,y 25
R R RO B L DR 3

1 ARSIk

1.1 iRIe w4

R AREE 7 4B MR AR E LAY 163 4y
KRR R T RVE IR AR, R4S 35 sk
RYVKFE P,
1.2 DNA By$2EX

BRI AR 100 KR T, 24 2546 Al T
IR b AESRER N T B . M KB —
O, TR A B 20 A BRk g iE R, H R R B CTAB
LR ECDNA
1.3 SSR #rig#& il

IR 52 A Ml A B 20 25 B kR T
B AERRC , W B , 76 R AR e ik 385 ki
1~3 %}, 3 30 XF SSR Z&0thric 51 ¥ H T8t 4l Z 4%
PERZIN, PCR BV WAAFR N 10 wl, 2R H 2xMix T&
AW, 10.0 wl 19 5 B AR BLEL R 5.0 pl 2xMix TR A
% .0.6 wl 5 pmol/LIEM 5[4 0.6 ul 5 wmol/LZ[1]
19 1.0 wl FE5L DNA 2.8 pl @4k, ¥ IEET
7 94 CHASYE 5 min;94 CASE 45 5,55 CiB Kk 45
s,72 CHEAH 1 min, JEFF 30 ¥k ;72 °C F LEAH 10 min,
4 CHRAF

P B DO K R S AB 3730XL
DNA 43#74% ( Applied Biosystems, USA) i, F
GeneMapper Ver.3.7 ( Applied Biosystems, USA ) X Ji
UEEAR AT G RURE IE , B2 B A7 8 B B A Y
AR S BER/ NV
14 GEsFEMERNEE

Fl POWERMARKER Version3.25 %443 Hrfitiat
R RN IR R CIL 2 C s &7 | ) 1 3
X (UPGMA ) K JH Nei” s jotA% 1 85 A7 20T,
1 1 3 S ) 2 B 2R B K A A R B A O B R s
KR IKAE A AZ L SSR FEEFRIC T8 BSO8R
X BB A TR AL, FEAS A R I AR
T BRI FH R A s S A R A A L R
MBI (1) 25 5 AR R B o F B IE

2 4t R

21 ZEEERESAM SSR FRZEEM

FH 30 %t SSR 514, %} 163 1y HAE S Fh EA T 18045
AR, RIEE R (3R 1) R W], 30 2N
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B R2~ 17, P Ol 6. 6, FEH ZHEPESS
B FIEEN 0.024 4~0.823 9, F-H°40.479 8, %
MMEBEE(PIC) WA S{EH  0.02~0. 80, F-
9 0.44, Hor AE RMS277 . RM336 , RM72 . RM297
F RM219 %545 15 TR N 2 1) 22547 BAR B .

x®1 ZHEAEBA SSR IRCEASHEESH
Table 1 The genetic diversity parameter values of SSR markers in

Japonica rice varieties from Yunnan province

fir weh siospy RS FEER
RM583 1 6 0.51 0.46
RM208 2 5 0.71 0.65
RM8277 3 9 0.80 0.77
RM471 4 5 0.63 0.58
RM274 5 2 0.02 0.02
RM190 6 7 0.59 0.51
RM336 7 14 0.82 0.80
RM72 8 12 0.74 0.71
RM278 9 5 0.15 0.15
RM258 10 4 0.10 0.09
RM224 11 5 0.46 0.39
RM19 12 6 0.14 0.14
RM1 1 6 0.70 0.65
RM423 2 6 0.62 0.56
RM85 3 3 0.46 0.39
RM551 4 10 0.72 0.68
RM267 5 7 0.52 0.41
RM253 6 6 0.54 0.44
RM432 7 5 0.63 0.56
RM331 8 5 0.09 0.09
RM219 9 6 0.73 0.69
RM311 10 4 0.21 0.19
RM209 11 7 0.51 0.48
RM17 12 4 0.59 0.51
RM1306 7 13 0.71 0.67
OSR28 9 7 0.53 0.49
RM297 1 17 0.75 0.73
RM222 10 8 0.33 0.31
RM254 11 8 0.70 0.65
RM7102 12 5 0.48 0.42

I35 B U AR A A R A M — AT AT P50 (4
) e, SCESH R R A5 V2 G R 75 D 23 3
AT B bt TIOCEE, Rt A B 2

KRG KA S AP A8 SO EIE A T 3B, i T LA X 43
P AR S | WAL & =B R PKFE L FR SSR
PRGN Mras B (£ 2) BoR,30 X SSR 5 #¥/7E
35 O RbRk A 21 A 3 R 133 A, A% 5 | PG
RSB ~9 A, R 4 4, %ﬁZﬁ@r
TR LRI N0~ 0. 74, 28 0. 40; 285 B
(PIC) 7% S5 [l o 0~0.72, 34 0. 36, T
RM8277 .RM336 .RM1 . RM551 RM219 RM1306 Fil
RM254 S5 15 B #6000 31 1) 38 4% AR S BUE IR K,
XFERE 1A 2 ml X AN A BB, S 1 225
FEOREHZE R,

*x2 =ERIIKFERF SSR FRCBESHESH
Table 2 The genetic diversity parameter values of SSR markers in

Japonica rice varieties of Yunjing series

fizxd ROE e pa a %ﬁ({gi?}
RMS583 1 6 0.28 0.27
RM208 2 4 0.42 0.38
RM8277 3 8 0.72 0.69
RM471 4 4 0.55 0.48
RM274 5 1 0.00 0.00
RM190 6 4 0.59 0.50
RM336 7 9 0.74 0.72
RM72 8 5 0.56 0.48
RM278 9 2 0.11 0.10
RM258 10 3 0.11 0.11
RM224 11 2 0.49 0.37
RM19 12 3 0.18 0.18
RM1 1 6 0.62 0.55
RM423 2 3 0.54 0.46
RM85 3 2 0.41 0.32
RM551 4 8 0.64 0.60
RM267 5 4 0.42 0.36
RM253 6 4 0.54 0.44
RM432 7 5 0.53 0.49
RM331 8 1 0.00 0.00
RM219 9 6 0.65 0.60
RM311 10 2 0.06 0.06
RM209 11 5 0.37 0.33
RM17 12 4 0.23 0.22
RM1306 7 9 0.67 0.64
OSR28 9 5 0.56 0.50
RM297 1 6 0.48 0.46
RM222 10 4 0.46 0.40
RM254 11 5 0.69 0.65
RM7102 12 3 0.47 0.40
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FloyJF, e i 2 A E B S S Mgl Y
(RM8277 .RM336 .RM551 .RM219 _RM254 RM1)6
XL G, o0 BT O 2088 2R 51 K R Bl 1) [X 4%
RM336 il RM551 51 ¥ 406 73 B e e, Al DL IX 43
17 A~ Sl HokJ& RMSS1 FiT RMI 51944, v LAIX.
I3 16 AR RO RM336 F1 RM219 51441 4,
ATLAX 15 ANanF, mREE 2 X5 19416 19 X /45
B ARSI G [ A A 0 RGR . ZERSINE] 5 %51
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ZA B YR 28 R 90 i 5 A AR L P X 43
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JE T B 5  A A I ER
2.3 =ERIIKBHERMS FHMERD

FIFH AT 2 3R = 88 R 5 KA S Pl X 201 5

POEIL B R e ) S e aE R W b S B W e
39 SHE5 > SSR A s FHe S EliE . 152H 35 iy
KRG AP 5 4> SSR ZEEhRic BT S8R , Hhnid
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SRAAH, ME LR —IR) . BEEFMEE AN K
JE  JC R AR Y B, AR T 2R 4 H e
T, BRI 4 A U HE 3 104 7 BER/IME Ry R i)
S FAREUE R (3R 3) o BN LK R b F ) BE A 7
FE, EFREYRIZE  SRMEY AR SR A2
R AP BFR AT EE A PR E DXCIUOR A Y
ey o B 5 I FH RSB A B A0 A Rk (%) e A ] I
JFHES B9 45 B B Al U Ay AR AR 1) — 2R RS AR iR
RIor—F Bk, I . =08 39 5 1 —4eis 5+ S
WEDLIE 2, 3565 f5 A aniE 3,

1 40000F I 54 000F
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g 3000 £ 35000,
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] 20000F BN
i ¥ 24000f
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Ex 18000
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Fig.1 The SSR fingerprinting of rice Yunjing 39 at five SSR loci
3 3t (S50 P, [R) B 2205 2 A BT 5 | 0 AL B R SR, LA AR
M b N, A N Py : AN
T A B 4> T B UETUAY . 5 1R 2] 1) 45 A7 3
3.1 SFEMEZOS| YRIERE DRI R RO 22 | PIC {8y, 28 B D IX 40 o
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Table 3 The molecular fingerprinting information of 35 japonica

rice varieties of Yunjing series

BT A Ir RS (bp)

1 =HE9IS 82/82.196/196.191/191 ,141/141 ,169/169
2 mEE136%9  70/72.172/172.193/193 141/141 169/169
3 EZF1S 82/84.196/196 .193/193 . 141/141 171/171
4 ZTH2E 82/86.215/215.193/193 ,138/138 ,163/163
5 =ZTmHE35 79/82.212/212 193/193 ,157/160 .171/171
6 TFE4T 82/84 212/212.181/193 ,166/166,135/135
7 nHESE 82/84.215/215.191/191,151/154 135/135
8 =mHies 82/84.215/215.193/193151/154 ,142/142
9 =HETE 82/84 215/215.193/193 .138/141,163/163
10 =H10%  82/84.215/215.191/191,166/166 .135/135
11 =125 82/84.212/212.193/193.166/166,135/135
12 =HE14%  72/86.212/212.193/193.138/138.,135/135
13 =ME15%  82/84.212/212.193/193 .163/166.135/135
14 =165  82/84,184/184.193/193 ,172/172,169/169
82/84 .212/212.193/193 .163/166,163/163

do

15 =H17

16 Z A 18 84/84 .215/215,193/193 .166/166 ,135/135

Jqo

17 =HE19%  84/84.190/212.193/193 .166/166 .135/135
18 =205 82/84.212/212.193/193 ,166/166 ,142/142
19  Z=H21%  84/84.212/212.193/193.166/166.135/135
20 =R 15 84/86.199/199 .191/191,141/141 142/142
21 =REES S 82/84.199/199.191/191,163/166,142/142
22 mAEIES S 82/84.212/212.195/195 .166/166.142/142
23 THEEE9S  82/84.212/212.195/195.163/166,142/142
24 K105 84/84.212/212.191/191,166/166 ,135/135
25 mEEIE 155 82/84.212/212.193/193 ,163/166,142/142
26 =mHE8E 86/86.205/215.187/193 . 141/141 ,163/163
27 mRE255 84/84 212/212 187/191.,166/166 ,142/142

28 = 26 84/84.212/212 187/193 .166/166 ,142/142

qo

29 ~HE 29 5 82/82.215/215,187/191 ,154/154 [135/135
30 =315 82/84 .172/172 ,187/193 .166/166 ,135/135
31 o325 82/84 .212/212,187/193 138/138 ,135/135
32 = 34 5 82/84 .199/199.189/197 ,163/166 ,135/135
33 = hi 36 %5 79/82.,190/205 ,189/197 ,166/166 ,135/135
34 =i 375 82/84.199/199 .189/193 [154/154 [142/142

35 o395 82/84 .215/215 171/193 [154/154 [142/142

s SSR |G I 3 iyl A e DX B i A

E[u

B2 =839 SH_HELFHME
Fig.2 The molecular identity card of rice Yunjing 39
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B3 =39 SHIFHMENE
Fig.3 The contents of the molecular identity card of rice Yun-

jing 39
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