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A New Method for Identification of the Genetic Purity of Cotton Varieties by SSR Markers
LIU Guo-dong*, WANG Fu-rong', GONG Y ong-chao', MA He-huan?, ZHANG Jun”

(1. Key Laboratory of Cotton Breeding and Cultivation in Huang-Huai-Hai Plain, Ministry of Agriculture, Shandong Cotton Re-
search Center, Jinan, Shandong 250100, China; 2. Academy of Biological Sciences, Shandong Normal University, Jinan
250014, China)

Abstract: To establish a method for genetic purity identification of cotton (Gossypium hirsutum L.) varieties by SSR markers,
marker genotypes of 12 conventional cotton genotype varieties were surveyed using 78 pairs of core SSR primers. By comparing
SSR loci from different individuals of all tested cotton varieties, the non-homozygous SSR alleles of cotton variety were divided
into three typical scenarios at the molecular level. Consequently, a method for the genetic purity identification of cotton varieties
using SSR markers was proposed based upon analysis of the comprehensive influences of both non-homozygous SSR loci and
the rate of heterotype individuals in the cotton varieties. For the genetic purity of 12 cotton varieties tested by this method, three
varieties (C5, C9 and C11) were above 98%, while two varieties (C3 and C6) were 67.31% and 31.79%, respectively. The
method proposed takes into account both the influences of farraginous individuals detected by SSR markers and the inherited
non-homozygous SSR loci on the purity of a cotton varieties, and therefore, provides an effective and reliable way to identify the
uniformity and stability of cotton varieties.

Key words: cotton (Gossypium hirsutum L.) variety; SSR; non-homozygous loci; genetic purity
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I T 2258 Fy 4R e ) Z s Fiv BGE Y
WA S, R R A 2280 SSR Arid it
REARLTHLIX J3 2 A8 B H R A . Sundaram S5
48 Xf SSR 5| ¥y Hh ikt 10 545 10 4K
F&(Oryza sativa) R HBRAT ZRAWKE &,
FEXF KR SR IR58025A HEAT T 4fifif %5  Naresh
S@F] ] 74 4> EST-SSR(Expressed sequence tags-
SSR)HH T 3 M Z1 A€ ( Crocus sativus) 4 38
AR, LR 5 HAZENER SSRmid; F
FHIX AR 10 AT LUK ) b 248 18 24 A8 Fh B SE AR DL K
FRASFPAREE , 43 FFRic B R TE AL S PP A e 5 T
A7 — LR iE , Karakousis Z5:19% B 130 X+ SSR
51915381 T 40 A~ KZZ (Hordeum vulgare) i Fi
PRICHEERIAY, B 36 1~ SSR bRic Al LA TR
A AP AR QORI SFMAI ] SSR FRic AR
2 (Glycine max) 1) 4 Db #EAT BL RS o )
FH SSR FRic AT AR A8 i A S 1 A AH DG 5t i
BT —Eit R, BRI 36 X 2 Ak
Foe My BLAE e ik b or A 850 B 51 Ve %
L5, g T E AR A TR SRS
ik AR AR H 43 A TEAR AL 26 A5G4 R 1 40
XIS, T 324 FEHdn Fh 88l . Johon
SELA AR AL 26 ZR Y AR FRERE T 105 4454y
RS VE Lo, YRR 6 iy 12 4~
S B (L a4 6 /1Bl HuA & ) R A 7 2 281
ST, AR 3k F 09 A% 0 | W) REAR A M489 s

i i Al 18] LB il A b A 1Y DNA 22235 PR A5 5L
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1.1 #s
HEPR R 2011 AF S i T S S A A48 P
XSRS Y 12 AR AL FL AL Rl C1-C12, fy rh
AV FF 2= et AR T I AL
1.2 DNA i2EI.PCR #1854
BEASARAE A AT B 20 KT, DNA 2
Ul [ A 25 P 1 5 1% s PCR 47 4 SR LA
DR 5K 225 PR T8 Y 71
1.3 SSR 4#7
13.1 5lY#fE, Wis2 50 m Vs Wie e |
WG 5y A [N 256 SSR 5 | WfE gLt
P& 53 E D, AR S35 = A 30 T AR R s e 19
LML P pE R 78 XF SSR 519 (K 1) A THR
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Table 1 Information of SSR preferred 78 SSR primers
EEY] PGS EEY] PIERTS EIEY] Jefafk EIEY] Jefafk
Primer Chromosome Primer Chromosome Primer Chromosome Primer Chromosome

NAU2083 Chr1l BNL 3255 Chr 8 HAU1123 Chr 14 NAU1103 Chr 21
NAU4073 Chr1l NAU1369 Chr 8 NAU2190 Chr 14 CGR6410 Chr 22
NAU2265 Chr2 CGR5707 Chr9 NAU2272 Chr 14 NAU 2026 Chr 22
NAU2277 Chr2 NAU3052 Chr9 NAU 2173 Chr 14 BNL3140 Chr 23
BNL1053 Chr3 JESPR274 Chr9 NAU5S467 Chr 14 NAU3100 Chr 23
NAU1071 Chr3 DPL 0296 Chr 10 NAU1070 Chr 14 NAU3515 Chr 24
TMB1963 Chr3 NAU1233 Chr 10 NAU2343 Chr 15 HAU1846 Chr 24
CGR5590 Chr5 DPL0431 Chr 10 TMHAG0-F18 Chr 15 BNL 3452 Chr 24
HAU2570 Chr5 NAU2935 Chr 10 BNL1026 Chr 16 JESPR291 Chr 24
HAUO0878 Chr5 NAU5418 Chr 11 HAU2786 Chr 17 HAU2022 Chr 25
JESPRO65 Chr5 HAU2026 Chr 11 HAU1413 Chr 17 BNL0827 Chr 25
NAU4034 Chr5 NAU5428 Chr 11 HAU2786 Chr 17 DPL0057 Chr 26
NAU1187 Chr5or Chr 19 NAU980 Chr 11 DPL0894 Chr 18 NAU5397 Chr 26
NAU1269 Chr5or Chr 19 NAU3748 Chr 11 DPL0556 Chr 19 HAU1934 -
NAU2274 Chr5or Chr 19 DPL0917 Chr 12 NAU1102 Chr 19 NAU1186 -
NAU874 Chr 6 NAU3519 Chr 12 NAU1255 Chr 19 CS62 -
NAU1043 Chr7 DPL0308 Chr 13 CIR062 Chr 19 NAU 1196 -
NAU1085 Chr7 CGR5390 Chr 13 NAU3405 Chr 19 NAU 868 -
BNL1694 Chr7 CER0168 Chr 13 NAU3110 Chr 19
NAU3793 Chr8 DPL 0260 Chr 14 DPL0376 Chr 21




384 i3

S

5%

AL ARl SSR ARICHEE B 34T

1.3.2 b, M SSR 43 - W TEsEe & 1
FAEXTOL B, XRS5 P 0 3 3 R 4 5 [a]—
A AP RS SSR A s B ZEON RO 2
PR SR R 1 oAty RUFR O A0SR N
“27 . 13rEA”, AR R A RS SSR
ST 1 R PRSI PR R B — R A B S P AE 43
TR LA R BAA

1.3.3 AP o iR 46 70T, SSR 73 Fhric
RETE DNA 7KF-_I S e Fs SSR A7 i — St A
PARRA AR T3 R AR ) — B0, AR SO SSR 431
PRICTE AL IR SIS DNA 7K A — bk
PR RS TR - F it R 46 . SSR 2 Fhric kil i

1 2 3 4 5 6 7 8 9 10

Iy FIAEL A7 2 MR, —J& k4l SSR
Prichis (B 1), 55— A2 T R4l SSR 5
FURRAMARR IO AR 22 L, SRR 2
AR ARWFFEHE TR SSR FRic R ALl 5
THARAE R T e AR oy Tl 4l
B =1— ((dE4l SSR v w8 1 & SSR 7 1.5 ) x
(S BLBAAREL | EBARE) ), R4l SSR 7 s B
6 5 B Rl AR AN R BREAT BUAR — S0 SSR i
S, B SSR AV S EIUAR Rl BRI Hh i
FHRYBTAT SSR 5 | Wk I 2 A7 sk B8k, S50 Bk
BUE G PARRbR 10 R R [R] F R B bR 0 i R A
() BRLRRER, BRSO 12 o 0 B A v 3
) AR LR AR

1 12 13 14 15 16 17 18 19 20

1 dE#4f SSR fiis JESPRO65 7E 20 Nk MERAIH 1R
Fig. 1 DNA fragments amplified by SSR primer JESPRO065 in non-homozygous SSR locus of 20 different individuals
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FRISRER IR 2 Ff DL L BSR4 A AR
FHCh 2.97 4, BAEFITE 2~6, Hr 56 Xf5]
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1)L ai S
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mnFh C2,CO A1 C12 J& T2 A2l BN TR

4l SSR v i A H S AT B AL A 5 L C2 4y
Pl A5, 78 A~ SSR 7 i, 7 5 A7 s kb T4l
ARZS, HIX 5 M S AE 20 S Bkk i i 13
FREARIC I A S R EAR DR RORE 5
C3.C4.C6 1 C8 Jg T4 = Fh AL, &A1y IE4l
SSR v 5 2, T H S Ry R 1 5 LA C3 Sy
i, 78 4~ SSR fi7 5 1,30 AN A KR4l SSR {7
B 7S R 38.46%, C3 S AMEIETA 20 4
ik T RANE EE RO N AL, B4l SSR
A7 I 3 PR IE A 55 1 DX 3 it oo
PRic AR £ AR B,
23 BUERMHSFEELEST
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FH ) 822 ) it R AT, & SRR T SR E DNA
SFACE ER—8hE, ALk 78 Xt SSR 51
Pixt 12 AR SR ERT o TR s B S (R
2), Hor 345 Rl (C5.C9 1 C11) (5% 4l i A
98% VLA I+, FhFl C5 4 T 1t A% 4l B i s,
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99.87%,, X% il F SR A A U7 A5 4 HR AT S 7R A
Gh e BEAR—B, FA 5 AR TL
4B BALTE 90%DA L, {H i T b PR R4t
SSR sk lbi %, Hwith LI ARERE . Ha 4
A SRR P st B 2B AT 90%, C6 fbFiidist
U RAR, HA 31.79%,

MR bR DR A SR A, dh Rl CL
1 C7 1AE4lE SSR (S EURAR LR Z (4301 32
01 26) , A4t 7 5%y 41.03%F1 33.33%, (H i1 T
RG0SR B AR PR RO Bk L

H A BRR R LA, DRI 2 A il A B 40t
4l BEARE 95% LA I-; i dh AP C2 il C9 F 4R
SERUPAARR FL A R (4351 65%F1 40%) , {H i T
R EN (Y 78 S h K2 B &4l (C2
A 73 4~,CO fhFl 76 4N), HAT A ER AT A
S TFARLERARAS B Lo Tt AR 4l g A 5] 95%
PL b AT L AR 4l SSR i sl % | SR S04
ARSI TE DNA K [ A — Bk 2% | gl
B F IR AR AR ARG, PRatific Bl 4l SSR 37 45 5%
Bl S AR B RR AR IS AN RE VR S W b F 4l
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Table 2 The results of genetic purity by core SSR primers

e e I
A BN umber of Ratio of - No. of different Ratio of different  Molecular
Cultivar Total numbgr non-homozygous non-homozygous thal n gmber genotypes genotypes genetic purity

of SSRlod ™ sqR 1o SSRloci /o6 O ndvidudls oyiduals  individudls/% /%
C1 78 32 41.03 20 2 10 95.90
c2 78 5 6.41 20 13 65 95.83
C3 78 30 38.46 20 17 85 67.31
c4 78 19 24.36 20 13 65 84.17
C5 78 2 2.56 20 1 5 99.87
C6 78 56 7179 20 19 95 31.79
Cc7 78 26 33.33 20 2 10 96.67
(0] 78 14 17.95 20 18 90 83.85
C9 78 2 2.56 20 8 40 98.97
C10 78 36 46.15 20 4 20 90.77
Cc11 78 5 6.41 20 1 5 99.68
C12 78 6 7.69 20 8 40 96.92
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FIFH SSR ARICHEAT fin Fh 4l 7 54 5 TEAR 24
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ZRPR PRI AN AR (— Rk 2 8 24>
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s AP bRIC IE R & AR AL A AP TE 2> K
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FE— ULk | 458 TRk, S H
RPN 8 TR IR A m AR R Y
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fARSE SSR A, T LA 5 B8 57 B BE ML 7
Aii o HAR A BRI 2 Rl B LU R 1 1, £
g LT EER N RN T 2 TARIC
MBI I AU BHGE , X AR2E SSR AR YA
e, ATRER 1 TAR IO 5 AR A IR B A
e, R AL AR PR A SE PRI S, B AR 2
Fofety R B8 LU, AT ROZ 5 R 2 Fhaly 7
B LA RH 22 Bk , IS TR s R s B Al o3 A =l
2l SSR A L, AL AF PRSI A 7 A 1 4
B X ARARSE SSR A BRIt T RIR IR A
s AEJE AR AN W 23 B 1 I, i —Fh R4l SSR £
s AT LA R AR R A 205 TR, ThT iy
JE o3l all SSR AR Al B MRS |, A
FLEBORED . (3) AbAAARSE SSR AL 2N H.
JLPEA TRk EARA T I B AE . AR XAl
IR b RO T B AR A AR AR 1R 2
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