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Abstract: One hundred and ninety-six wild soybean germplasm were selected from core collection of Northeastern China and
the NRT2, AspAT2 and CPK13 gene sequences were used for SNP analysis. We detected 94 SNPs and 10 Indel with average

proportion of nucleotide transitions and transversions of about 2:1. There was 39 rare SNPs( <10% ), with ratio of approxi-

mately 41. 5% . The average proportion of polymorphic sites for 196 core collection was 74% , Shannon’s index of 0. 366 and

diversity index was 0. 241. With the decline of latitude, average diversity index of populations of different latitudes was in-

creased, reaching peak at 44°N. Changes in diversity index exhibited normal mode curve. It showed that the central diversity

of wild soybean in Northeastern China was found at 42°N-45°N.
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Table 1 Accession number and origin of 200 G. soja

. N ¥ldm 5 £ i (b
L2 B b BEIK g (L 2h)
. N R . . Accession Population Latitude (N)
1.2.1  3143%3 % PCR BE 35 B 16 36 P 1)k
N . N N . W 1~22 Popl =48°
HER W cDNA JESI 4530751, 5K 5. EST bt e o .
HECTRRPERS L, U R R K T 80% 1Y EST, i oo . .
ot TR B — 4 A AR B X K B cDNA 1), o o -
FIIH NCBI [ 3k 3347 BLAST X Lt , RIS AH X R 5F X 01110 s e
B i3 I Primer Premier 5.0 %% 13 H iy v
111 ~ 146 Popb 43°
sl (% 2) .
147 ~ 181 Pop7 42°
PCR I W& & 4 50 pl, & 25 pL 19 2 x Taq % - 106 Pocs "
Plus PCR MasterMix 7 ¥ ( KT205, KARZE4E) |1 L - -
f) 40 ng- wL.~' BiHz DNA, 10 pmol - pL ™" B 1F . f2 [A]
*&2 PCR3|#E
Table 2 Primers sequence of PCR
SEH LI LA B J(s° -37) 3

Gene or region

Primer sequence

Annealing temperature/ C

NRT2 F: CAGAATTCACATTCGCAGCAGCACCTCT 60

R:TCAAGCTTCGAGGTTTCCATCAGGCAAG

AspAT2

F:CGGAATTCTATCCTCGGGGTAACTGTCG 55

R:CTAAGCTTCCAGTTCCAGACAAGCATTGA

CPK13

F:CAGGCTCCTAATGTTCCAC 51

R:GCTTGTCCGAGTCTACTTCTA

L3 HESH

PPt R H Vector NTI 8. 0 4%{4:A9 Contigkx-
press &7 )78 942 , i@ & DNAStar 7. 10 #4419 Ed-
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24 CoG Hiffe, 85 R A5 e s 1 6 B2 61
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AspAT2 75 54 LU X SE PR R B JE R 244 bp 4
14~ 148 bp BYAMEFIX AL 4~ 96 bp BN & T
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e AL T ARZOFP AR S A T AR R AR
120.41% ,

3ANIEEE BB b, CPK13 3 PR I 3] 1 4% 15 1k

ZEMN SN EE . BRI A B
KR 752 3763 bp, A5 1 SHh R 1X (382 bp)
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Table 3 Distribution of nucleotide polymorphism sites for different genes

HH K SNP %5 SNP quantity SNP #ii % InDel % =il HhiHe
‘ ST WET , y .
Gene Length/bp SNP frequency/%  InDel quantity Transition Transversion
SNP exon SNP intron
NRT2 481 23 0 4.780 0 14 9
AspAT2 244 1 0 0. 409 0 1 0
CPK13 752/163 28 42 9.170 10 47 23

2.2 AREEEREZERFT SEED T
A%t NRT2 ,CPK13 F1 AspAT2 =/ FE K] X 15,
W% R P 9 Z AR PR BEAT 3 BT, AR 4 T L,
NRT2 1 CPK13 f% Hd {E 43514 0. 996 11 0. 926, %
2R AL A R EAZ O A B 2 /B A X A
W2y 51 2 25 PR, AspAT2 IR RIG, H Hd B 2 A
0.01, 7£ NRT2 1 CPK13 fyREAAR  , H b S 45 3 (1)
SEALBEIR Y 5 (o {H < 6w {ED) , IR SNPs 4038
U Tajima’s D K45 2R B, NRT2 1 Taji-

ma’s D {f 2.458 6,P <0.05, iK% B 2K -, AspAT2
F1 CPK13 f#) Tajima’s D {8 4> %]k - 0.955 9 Fi
0.937 9, i H AR A I8 3] 18 7K F- (P >0.10) , # Y
NRT2 Je A 0078 S ANAE G Pk 10, 95 7 i Ak
A 3 T AV AspAT2 il CPK13 A 978 S 3841
AR A SRR i 2 A 6 s T Y LD (3
BEASSEART) 43 B s, Ak F I 2 T R R AR Y
AHAB L 257 5 3 77 NRT2 Fil CPK13 J: A F B IX
(1), 5HA A A E R PEAE— 2

k4 NRT2.CPKI3 F1 AspAT2 =4 EE W EEEF 5 S
Table 4 The nucleotide polymorphism results of NRT2, CPK13 and AspAT?2

HH PRI LR J¥ B ZHEPE Sequence diversity T AL AL ST BFKTAH
Gene Hd P 0, Tajima’s D P
NRT2 0. 996 0.015 47 0.008 14 2.458 61 <0.05
AspAT2 0.010 0. 000 04 0. 000 70 —-0.955 88 >0.10
CPK13 0.926 0.020 74 0.015 85 0.937 93 >0.10
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Linkage disequilibrium between pairs of gene polymorphic sites

KA, F T 48°N HUHEIR Popl [ 135 2 AF M98 i d
f£(0. 201 ) , B 4 E AR, HE A A 7 29 ZREME 4 2L
G, AE A4°N FEUR PopS B A S35 ZHE1E
Fe B (0. 282) SR, Bl 4 3 I 4R SE I, 7
PREGF- 2 ZREETR RO 18 T B, RER B 2 Rk 4 AL
AR (18] 2) 7w, AN [ 4 B i REAA 2 e P4
BOBACT ) R IE A 2o TRE MR 8] 38 A% [A] — P R
AR R (3R 6) P ig AL [R] — PR B ik 3 0. 971,
RWIBEAR AL S KR
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Table 5 Genetic diversity parameters of different populations

HRES FEARL AL ARMEFAENS FREURIEE  Nei SR ZHEMEAERL SRR AT LB i
Population Sample size Na Ne I h P Remarks
Popl 22 1.404 1.302 0.318 0.201 0.70 =48°N
Pop2 26 1. 462 1.313 0.323 0.205 0.73 47°N
Pop3 16 1.346 1.379 0. 346 0.229 0. 67 46°N
Pop4 28 1.558 1. 462 0.402 0.269 0.78 45°N
Pop5 17 1.481 1.513 0.411 0.282 0.74 44°N
Pop6 39 1.59 1.463 0.399 0.268 0.80 43°N
Pop7 32 1.519 1.429 0.382 0. 254 0.76 42°N
Pop8 16 1.423 1.346 0. 347 0.223 0.71 <41°N
Ll 24.500 1.474 1.401 0.366 0.241 0.74

Mean
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Table 6 Pairwise population matrix of Nei genetic identity
Popl Pop2 Pop3 Pop4 Pop5 Pop6 Pop7 Pop8
1. 000 Popl
0.993 1. 000 Pop2
0.984 0.989 1. 000 Pop3
0. 968 0.976 0.984 1. 000 Pop4
0. 904 0.919 0.938 0. 968 1. 000 Pop5
0. 968 0.976 0.984 0. 996 0.970 1. 000 Pop6
0.970 0.977 0. 985 0. 996 0. 961 0.997 1. 000 Pop7
0.970 0. 968 0.973 0.983 0.923 0. 983 0.988 1. 000 Pop8
90 0.350
mmm SNPA/; 5 No.SNPs
80 0.300
701 0.250 —_— M$j(ﬂ:BQSNPSﬁiﬁNoSNPs Freq. >=5%
60 - 13
= _E 50 02005 2 TSNP No Private SNPS
< 2 401 0.150% 7
30 - g —Eﬁw*ﬁﬂ'iﬁﬁ$ﬁ:}:25%SNPsuﬁ (RS
| 6.160 ;*ii?*W\Noderallv{bzmmu“ Na(Freq. >=5%)
204 medmZS(%orFewa\' opulations
L 0.050 e EREA R Y BUAERAE T-50%SNPs L A ( RAESHR
10 - & F5%)No.of Locall Common SPNs(Freq. > =5%)
n Found in %orFewerI‘; ions
Popl Pop2  Pop3 Pop4 Pop5 Pop6  Pop7 Pop8 N — PR HTERMeanh
Populauons

B2 BEHHERRNXE

Fig.2 Band patterns across populations
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