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Abstract: The research on genetic resources diversity is of great significance for fundamental research and breeding practice
in foxtail millet, and the screening of high quality SSR markers for the genetic diversity analysis of DUS(Distinctness,
Uniformity, and Stability) test standard varieties could not only resolve the genetic information of standard varieties, but also
help to analyze the genetic diversity of new lines at the molecular level. In this study, 20 SSR markers with high quality were
applied to analyze the genetic diversity of 30 foxtail millet varieties from different geographic origins, the varieties had been
already DUS test standard varieties and used to construct the fingerprint map. Simultaneously, using the SSR markers in the
fingerprint map, the genetic diversity of 22 regional test varieties in the spring foxtail millet accessions and 30 regional test
varieties in the summer foxtail millet accessions were analyzed, which would lay the theoretical basis for the germplasm utility
and genetic improvement of foxtail millet. The results showed that 20 SSR markers showed average 9.15 alleles per primers in
the DUS test standard varieties and the average polymorphism information content(PIC) of the 20 loci was 0.77. Using the above
SSR markers, molecular identification was conducted on the total of 52 millet regional test varieties in the spring foxtail millet
accessions and the summer foxtail millet accessions, the cluster analysis of the varieites in the spring foxtail millet accessions
indicated that 22 varieties were divided into three groups and the cluster analysis of the varieites in the summer foxtail millet
accessions indicated that 30 varieties were divided into four groups, but it was difficult to distinguish the varieties in the spring
and summer accessions. The genetic similarity of the DUS test standard varieties and the regional test lines of foxtail millet was
elucidated by the results in this study.
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Tab.1 Foxtail millet DUS test varieties for construction of SSR fingerprint map
i EAis b PR IR %' EZ S i3 >k U5 'S EAs b 2
Number Name Geographic origin| Number Name Geographic origin|| Number Name Geographic origin
1 B4 luEld 11 BEAEK GRS 21 W59 -
2 iK% 10 loEld 12 EARY Ko - 22 i i % -
3 BAENY T 13 IS/ PN A By 23 B ik 4% -
4 NN - 14 [P Ak 24 LTS -
5 555 - 15 755 406 - 25 B {he}
6 H A i gt - 16 W56 - 26 A5 el
7 EAES {OE]4 17 H e H e 27 BAE1S L]
8 By By 18 b & IFS 28 LR 1T TR
9 W67 - 19 J% 88 e 29 X L Jg i 5 AN A
10 AR - 20 TR - 30 1Y e
TE R B ARCMR R . K2,
Note: - meant no information. The same as Tab.2.
F2 AEFRIER M
Tab.2 Regional test varieites from different accessions
%> X3 i il W ULE 4R JuAsKeN)
Number Regional test Name Combination name Province
1 BH 200732-1 - -
9 Spring millet K 1001 _ W7
3 JE 11-7004 T4 25 X INVHLLAF BB
4 174 K-34 - 1y
5 JL200314-2 - e
6 RG9S - tOE]4
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Tab.2(Continued) Regional test varieites from different accessions

G Xk i b HIRE g s HE M
Number Regional test Name Combination name Province
7 AT - e
8 Hr0410-4-2-1 - HM
9 Hitr029-3-2-1 - ok
10 4% 5845 - T
11 AR - -
12 LT 4 - -
13 B 97 T4 205 XL F3-17 v
14 KA 3445 73-50X 1 1L v

15 i 2050 - 5

16 IR 145 - Ly
17 KA 35 B9 X715 1P
18 KA 405 BEARXER 215 1L 7
19 K e 435 - iy
20 K445 - i)
21 Kik 14 %5 WA 295 X KA 85 17
22 Kik 165 - 14
1 qZE A 19 B 88X HER L
9 Summer millet % 0601-6 WK 22X 1424 W2
3 HA 7505 - @7
4 7 10-4172 WA 19X SK325 HENE]
5 % 09-8525 FR 19X (B 95 X 142 2688) T
6 H332 AT 24 X M32 IOE]
7 258 WA 19X 14 HEE[A
8 1§ 200475 - e[
9 18769 201094 X 528 B[4
10 M1508 (L4 14 X34 19) X m40 OB
11 s 8s - deat
12 i 0902 4 04-4783 X K492 e[
13 #1318 8787 X K 2 IOE]
14 k1174 PR 24X 34 31 IEE[
15 2010222 A5 AR R L
16 ¥ 0506 VF 8787 X BLAY 25 ITER
17 07-1 60D1 X ¥B 407 T ¥
18 % 07-4117 BA15XHEA19 paN=)
19 372 ZAAX R E1 T L
20 £ 200302 4 2367 X 9050 B[4
21 4213 P4 19X 3 9050 HOE[
22 % OF-4585 - L]
23 A 31 - U4
24 46-@ - -

25 48-@ - -

26 WERFLA - Jext
27 #1369 58916 X 4T IOE]
28 W28 - iy
29 B4 25 - L
30 T 465 - 17
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KM CTABIE SR TR N4 DNA % BRI L 50 W H D) 30 3k 70 B, i 1R L 325 o o6 JiC

AN 43 6 o BE 3 T A DNA W B #i B = 20 pg/L. BTG BRI

PCR ¥ #4 JZ h 7 eppendorf 23 7] PCR AL I #17, & AW H 20 1> SSR AR 2 #1745 8C & 3 4 2

BN 20 pL., 445 DNA #E4R (20 ng/pl) 2 pl., Hi e Z R, T SSRMIE M ER 1

2X Es TagMasterMix 10 pl., IE = M 51 ¥ % 1 pl, 1~9 5 gefafh I (£ 3)",

#3 AWEFASSRIFEIIMER
Tab.3 Information of SSR primers used in this study

SSR PuRES P EI(5—3") Tm/ B R/ /bp
o Chromosome Primer sequence(5'-3") C Fragment size
b165 1 F:GCTTTGGTTTGGTTTGGTTGG 57 273
R:CCATTAGTCTCTGCCCTTGTT
p58 1 F:CCTGAGCTCATCCACACAAC 55 177
R:CAGCCTGGAGGAAAGGAATAG
b169 2 F:CCAGCCCAAACTGACCAAATC 57 108
R:AGCAATCACACACACCAGG
p80 2 F:GCCGTTGGATTTGATTATGG 55 202
R: TGTGGTTAGTTTATGTGGCTTG
MPGD44 3 F: TCGCACTTCCGAAAATGTT 55 160
R:GCAAACCTGAATCGTGAGG
p61 3 F:CATCCGCGTCATCTGAATC 56 200
R:ACCTGCTGCTATCCATCACC
b109 4 F:TGTAGAGTGGCTAGGACCAT 56 175
R:GTTTCTTCCATCATGCCTTCTT
b247 4 F:GATTGCTCTCTCACACACACG 55 116
R:GCCCGATGGCTGCTAGT
b189 5 F:GCTGCACGGCTATGCTCT 57 222
R:GTGGTCAATGATCGGAAACC
SI1017 5 F:CCCAGTCACGACGTTGCCGTCGTGCTAGGATACGTT 60 298
R:AAGGTTGGTAGTTGCCCTTG
b159 6 F:GCCAGTCCGAGATGGTTAAG 57 185
R:AGCTCTAGCAGTTGGGGACA
b263 6 F:GCCGCAACCATTCTCAAA 55 251
R:CGCGTTGTCGATCCTCT
p32 6 F:TTCAGGGATACACGAGCATTAC 55 192
R:CATCCATCCATGATCACCAG
b142 7 F: TGGTAAAACTCCCATATTGAGC 57 232
R:GCCCCATCCTTGATAACAGA
b180 7 F:AGTCTCTCTTCCTTTCCGCC 59 286
R:CCCTCTCACTGTTCTCTCGTC
b185 8 F:GCACGTGTGACTTTCCACAT 55 167
R:GTGAATGGCACACGAAACTG
b258 8 F:GGGCCAATAATGGTTGCATA 55 267
R: TTGCACATCCAAATCTTTCC
b269 9 F:GTGCGTGCCTCCCTTTA 55 189
R:CCAGATGCTTCCACGGT
p20 9 F:GTGCCCGCTTAGCTTTAATC 57 216
R:ATGCACGTGGGACCCATAC
SI119 9 F:GCTGAGAAAGTTTGTTGGGC 60 293
R:GAATTCGAACCGAGCACATT
1.3 HMEGHITE S AL 1)Ll POPGENE V132140

I Excel (I8 2, 1 15 B (49 5% 47 5% e BB Powermarker ™ #Cf4 3k 43 # & (5] B KL, AT 4K 15
BB OT FE B (K - T 1 22 e 0", A9 SSRARICAL KA A 55 248 52 80 (Ne) (Fr k-3 b
+13-
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(Shannon-Weaver) 4§ %% (1) . 0 I % 1 MR 7% & &
(Ho) AT M2 4% & £ (He) Nei's ZFEMEHE 5L
K B AR SR Na™, 833 NTSYS(Version 2.10e)
AR 43 1k DR RUECHE | DT 4K 45 30 7 4+ F DUS
A 5 ol A 48 S DL B X3 R 38 4% 6 R Y
IR,

2 HR 52

21 DUSHiXmMiELEEHNEZSEESHEN
S
AW 5E Y 20 A~ SSR R ic w5 % T 4 Ak

PRLZH 1 9 45 et iA , B 45 b 0 IR I A it Bl it oy 2~
34 SSRBIITEL T DUS Ml ik 5 F b i 97 48 45
RWIR 2T Z 8 B b Y e St AR N
WA B4 4 38, 451 4, p8O Fl b165 7E 30 43 45 1 1 B H AR
ALy MR e S BT AL 1S LA bR R A A%
P3G (1) 43 SR DU s 25 A7 A6 s 4 F 64 BT A
SSR tric 2 & M5 B & & (PIC) 43 % iy 0.65
0.73,b185 i PIC {H e Ik, 2 0.47 , M) H 45 437 o7 4
LSS, M b247 Fe s i i 45 A7 A7 5 5k 151, PIC
B, H0.91(F4),

<300 bp
- i <200 bp
1 2 3 4 5 6 7 8 9 1011 1213 14 15 16 1718 19 2021 2223 24 25 26 27 28 29 30 M
k]
.- <300 bp
1 23 4 5 6 7 8 910111213 14 151617 18 19 20 21 22232425 26 27 28 29 30 M
B A
Varieties
E1 5]%p80. b1657E DUS MK M H PAGE B
Fig.1 PAGE of the primers of p80, b165 on DUS test
x4 DUSIIKMAEEZHFESIER
Tab.4 Genetic diversity analysis of DUS test varieties

SSR Na Ne 1 PIC SSR Na Ne 1 PIC
MPGD44 14 6.8 2.28 0.84 b165 6 4.2 1.60 0.73
SI119 9 6.4 2.00 0.83 b169 10 7.2 2.12 0.85
SI1017 8 6.0 1.90 0.81 b180 5 2.9 1.22 0.60
p8O 4 3.4 1.28 0.65 b185 5 2.1 1.00 0.47
p61 11 6.8 2.14 0.84 b189 12 6.3 2.12 0.82
po8 7 3.8 1.53 0.69 b258 14 10.1 2.45 0.89
p32 7 3.3 1.51 0.67 b263 6 3.2 1.43 0.65
p20 10 7.9 2.17 0.86 b269 13 8.7 2.35 0.87
b109 8 5.8 1.87 0.80 b247 15 12.2 2.59 0.91
b142 11 8.3 2.25 0.87 Total 183 120.3 37.59 15.43
b159 8 5.0 1.77 0.77 St.Dev 9.15 6.0 1.88 0.77

T - Na g P 225407 38 BB, Ne A 202 3 P80, T Shannon's 15 B850, PIC A 2 4515 B & &, St.Dev IhrifE 2.

Note: Na was the average number of alleles, Ne was the effective number of alleles, T was Shannon’s information index, PIC was the poly-

morphic information content, and St.Dev was standard deviation.

B bRk DU A A 6 AR ROk 5~154,°F
BB A s Ao 0 7 A AR RO 91540 BN
SRR BOEALAE S AU(Ne) g 2.1~12.24 , F A -
75 315 (Shannon-W eaver) 8 (1) 4 75 75 [l o 1.00~
2.59, I A SSR AR ic Z & k{5 B % & (PIC)

.14-

0.47~0.91, F¥MEH 0.77(F4)

fifi FH w20 XF SSR A id B AT XF 30 4y & F
DUS W3 i B 28 47 45 S0 1R 15 4 2, 45 R R W] AUH
HI 16 4~ SSR AR i BRI ALKE 30 17 4% - F 47 X1 2
E(E2),
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The numbers of 30 DUS test varieites were on the left in the figure. The names of SSR markers were at the top. The capital letters with different colors
in the same colomn meant different alleles of the marker locus
2 AT DUSTIK R H DNA 5 5 B &

Fig.2 DNA fingerprint map of DUS test varieties of foxtail millet
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Fig.4 Cluster of 52 foxtail millet regional test varieties
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Fig.5 Cluster of 22 regional test varieties in the spring foxtail millet accessions (A) and
30 regional test varieties in the summer foxtail millet accessions (B)
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