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Abstract: Broomcorn millet (Panicum miliaceum L.) is a diverse and ancient crop with rich germplasm
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resources, facilitating their rational and efficient utilization. In this study, 258 broomcorn millet accessions from
Inner Mongolia, China, were used to develop 12 fluorescent SSR markers, based on 85 pairs of conventional
SSR markers previously developed by our research group, through multiple rounds of amplification, selection,
optimization and modification (adding fluorescent labels to the 5'-end of the primers). MapChart 2.32 was used
to plot the chromosome location of these markers, ID Analysis 4.0 to assess the discriminating power of the
markers, PowerMarker 3.25 and PopGen 1.32 for genetic diversity analysis, MEGA 11.0.10 for constructing the
cluster diagram, and NTSY Spc2.11a for principal component analysis. A DNA molecular ID was created for the
genotypes using a QR code generator. Genetic diversity analysis showed that there were 123 alleles in 258
materials amplified by 7 pairs of markers, with an average of 17.5714 alleles per marker. The mean values of
effective alleles , Shannon diversity index, Observed heterozygosity, expected heterozygosity , Nei's gene
diversity index and Polymorphism information content were 7.4622, 2.2270, 0.8021, 0.8372, 0.8353, and
0.8994. The results of capillary electrophoresis were encoded in a specific way, and only 7 pairs of fluorescent
labels (RYW6, RYWS, RYW37, RYW40, RYW67, RYW124 and RYW125) were used to generate 258
strings and two-dimensional code DNA molecular identity cards of Inner Mongolia millet resources. This
approach provided a molecular detection tool and theoretical basis for the classification management and rapid
identification of the germplasm resources of Inner Mongolia broomcorn millet germplasm resources.

Key words: broomcorn millet; Inner Mongolia; fluorescent SSR markers; capillary electrophoresis;

molecular identity card
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Table 1 24 accessions of broomcorn millet with different
geographical sources (Landrace)

Mk G4 SR P37
Serial number Unicode Name Source
Al 00000478 WL I B S
A7 00000488 Ao LT R BE P AP
A21 00000520 Bt [ 2R+ I e
A39 00000557 MANTRZE Ly 2
A49 00000595 Bja RELZR RN
A56 00000621 fusk RH%E A58
A67 00000668 PR AR+ PR
B8 00002127 ZARIKEET [E e
B18 00002143 P4 15— RLIBE L RLAHE
B35 00002186 RS REFRISE £ S i
B54 00002353 FeE /N PTG
B59 00002360  HAKEEET  fuskili B4
B73 00002462  ZHTE/NEEEE LK
B8O 00004266 KALH T
B86 00004862 7075 238/NFHET  MEAINE4E
B93 00004878 WUk B WEARALT
B100 00004899 -y P
9 00005926 LIIEIETR iy
Cl4 00005937 INLLZR RBIX
Cl15 00005939 INLLFR X
C18 00006656 8303-8-5-2 e
Cc22 00006688 HE Sy
C33 00007235 HREF BEAC R
C38 00007242 LIBEF K=
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Table 2 12 pairs of fluorescent SSR markers

i B (53 15’ 3) 'SR R
Markers Forward primer (5'-3") Reverse primer (5'-3") 5" modify Tr;1
RYW3 GGAGGCGTGACAATAAAAC GGCGTGAGGTGTTGTTTTT FAM 48.90
RYW6 AGCCGATTTGCTGTGGAGT CTGCCTCCGATGAGTTGGT FAM 52.15
RYWS8 GGGTCAGAGAATACACAGCG GTAGGGAAGGAGAAGTGGGT FAM 53.80
RYW37 CATTCCGTTCCTTGTCTTCC CAGTCTCACTCCTGCGATGT FAM 52.80
RYW40 TGCTCTTCGGCTCTTCTCC ATCAGCTCATCGTGACCCC FAM 53.20
RYW43 GGAGATGCTTGCTTGGTTG CAGGAATCGCAAGGAACAG HEX 54.00
RYW62 GTTTAGAGAGCAGGAGGCG AGCCCTGTCCACCCTAATC FAM 51.40
RYW67 GAAGGAAACGCACCAGAGT TTGGGTTTGTGCTTGGAGT HEX 55.25
RYW99 CGGAGTTCTTGGTGGCTT GCGTTCGCCAAAGAGCAT FAM 56.05
RYW124 CCACAAAGCGAAAGAACC GAGTCCAAGCCCTCATCC FAM 53.65
RYWI125 TTGACGACGACTGTGTGC TGTTGGTGGAGTTGAGGAC FAM 55.10
RYW146 TGATGCTTCTTGGGTTCG CGCCGTCCACTTCTGTAT FAM 53.60
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Fig.1 Chromosomal localization of 7 core markers
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Fig. 2 Capillary electrophoresis results of some broomcorn millet accessions ( RYW124 )

R3 TNMRORCEAERIKERNBFUHD

Table 3 Digital coding of 7 core-labeled capillary electrophoresis results

YOEEERA IR

Pric : LUK B B K 4t (bp)
Fluorescent ~ Polymorphism .
Markers Length and code of electrophoresis fragments
group bands
RYW6 FAM 106 109(01),114(02),208(03),242(04),269(05) , 109/129/195/242/282/307/386/426/471/486 (06) ,

109/129/195/242/282/307/426/471/486 (07) , 109/134/187/242/269/282/307/471/486 (08) , 109/167/
208/282/449/459 (09) , 109/195/242/282/307/426/471/486 (10) , 109/195/242/282/307/426/486 (11) ,
109/195/242/282/307/471/486 (12) , 109/195/242/282/426/486 (13) , 109/195/242/307/426/471/486
(14),109/195/242/307/426/486 (15) , 109/195/242/426/471/486(16) , 109/208 (17) , 109/208/269/282
(18),109/208/269/307/459(19) , 109/208/269/459(20) , 109/208/459(21) , 109/242/307/426/471/486
(22),114/134/154(23) , 114/134/154/173 (24) , 114/134/154/173/187/208/242/486 (25) , 114/134/154




138

LN 7/ S AR S S 26 4

z3(4)

Frid
Markers

Ik
Fluorescent

group

LUK S A H
Polymorphism
bands

LUK R B B S 4t (bp)

Length and code of electrophoresis fragments

RYW6

RYW8

RYW37

FAM

FAM

FAM

60

43

173/187/242/307/486 (26) , 114/134/154/173/195/208 (27) , 114/134/154/173/195/253/386 (28) , 114/
134/154/173/208/242/486 (29) , 114/134/154/187/242/253/386/486 (30) , 114/134/154/253/386 (31) ,
114/134/187/242/269/282/307/327 (32) , 114/134/269/282/327/386 (33) , 114/195/242/282/307 (34) ,
114/208 (35) , 114/242/307/471/486 (36) , 129/195/242/253/282/386/426 (37) , 129/195/242/282/307/
426/471/486 (38) , 129/208/242/269/282/307/471/486 (39) , 134/154/242/307/486 (40) , 134/167/208/
242/282/386 (41) , 134/173/253/386 (42) , 134/173/253/386/486 (43) , 161/195/242/253/282/386/426
(44),167/173/208/242/269/386(45) ,167/187/253/282/386(46) , 167/195/242/253/386/421(47) , 167/
208/242/269/386/459 (48) , 167/208/242/282/386/449/459 (49) , 167/208/248/269/282/307/346/471
(50) , 167/208/248/282/307/346/421/471 (51) , 167/208/269/282/307/459 (52) , 167/208/269/282/459
(53),167/208/269/386(54) ,167/208/282/307/459(55) , 167/248/282/307/346/421/471(56) , 173/195/
242/253/282/386/426(57) , 173/253/269/386(58) , 187/195/242(59) , 187/195/242/282/373(60) , 187/
195/242/373(61) ,187/195/253/282(62) , 187/208/253/282/386/416/486(63) , 187/242(64) , 187/242/
253/282/386(65) , 187/242/282/346/373(66) , 187/242/346/373(67) , 187/242/373(68) , 187/242/373/
426(69) , 187/253/282/386(70) , 187/253/282/386/426/486(71) , 187/253/386(72) , 195/208/242/282/
386/486(73) , 195/208/242/373/386/426/486(74) , 195/242(75) , 195/242/253/282/373/386(76) , 195/
242/253/282/373/386/426 (77) , 195/242/253/282/386 (78) , 195/242/253/282/386/426 (79) , 195/242/
253/282/386/426/486 (80) , 195/242/253/386 (81) , 195/242/253/386/426 (82) , 195/242/253/386/486
(83) , 195/242/282/373/386/426 (84 ) , 195/242/282/373/386/426/486 (85) , 195/242/282/386/426/486
(86),195/242/373/386/426(87) , 195/242/373/386/426/486(88) , 195/242/373/426(89) , 195/242/386/
426(90) , 195/253/282/386/426/486(91) , 195/253/386(92) , 195/253/386/426/449(93) ,208/242/282/
386/426/486(94) ,208/253/282/386/459/486(95) , 208/269/282(96) ,208/269/307(97) , 208/269/307/
459(98),208/269/307/459/471(99),208/307(100) ,208/459(101) ,242/282/373/386/426(102) , 242/
282/386/426/486(103),242/373(104),253/282/386/426(105) ,253/282/386/426/486(106)

239(01),107/112/192/215/239(02) , 107/112/192/239(03) , 107/112/192/239/247(04) , 107/112/192/
239/305(05) , 107/112/192/239/305/381/465 (06) , 107/112/192/239/305/381/465/485 (07) , 107/112/
192/239/305/465 (08) , 107/112/192/239/305/465/485 (09) , 107/112/192/239/357 (10) , 107/112/215/
221/239(11),107/112/215/221/239/357(12) , 107/112/215/239(13) , 107/112/221/239(14) , 107/112/
239(15),107/112/239/305/381/465/485(16) , 107/112/239/381/465(17) , 107/112/239/465(18) , 107/
192/239(19), 107/192/239/305/465(20) , 107/192/239/465(21) , 107/215/233/239/357(22) , 107/215/
239/357(23),107/239(24),107/239/247(25) , 112/143/192/215/247(26) , 112/143/192/239/247(27) ,
112/143/192/247 (28) , 112/163/192/215/233/247 (29) , 112/163/215/233/247 (30) , 112/163/215/233/
247/357(31), 112/163/215/233/357(32) , 112/192/215(33) , 112/192/215/233/247(34) , 112/192/215/
239(35), 112/192/215/239/247(36) , 112/192/215/239/252(37) , 112/192/215/247(38) , 112/192/215/
285(39),112/192/239(40) ,112/192/239/247(41) ,112/192/239/305(42) , 112/192/239/305/357(43) ,
112/192/239/357 (44 ), 112/192/247(45) , 112/215/233/239/357(46) , 112/215/233/247(47) , 112/215/
239(48),112/215/239/247(49) ,112/215/239/285(50) , 112/215/239/357(51) ,112/239(52) , 112/239/
247(53),112/239/357(54),112/247(55),155/239(56),192/239(57) ,192/239/247(58) ,215/239/247
(59),239/247(60)

205(01),210(02),258(03),268(04),287(05),200/205(06) ,200/205/210/268/287(07) , 200/205/
268/287(08) ,200/205/287(09) ,200/210(10) , 200/210/258/268/287(11) , 200/210/258/268/287/346
(12) ,200/210/258/287 (13) , 200/210/268/287 (14) , 200/210/268/287/346 (15) , 200/210/287 (16) ,
200/268(17),200/268/287(18),200/268/287/346(19),200/287(20),205/210(21) ,205/210/258/268/
287/346(22),205/210/268(23) ,205/210/268/287(24) ,205/210/268/287/346(25) ,205/210/287(26) ,
205/258/268/287(27) ,205/258/268/287/346(28) ,205/268/287(29) , 205/268/287/346 (30) , 205/287
(31) , 210/226/268/287/346 (32) , 210/258/268 (33) , 210/258/268/287 (34) , 210/258/268/287/346
(35),210/258/268/346 (36) ,210/268 (37) ,210/268/287(38) , 210/268/287/346 (39) , 258/268 (40) ,
258/268/287/346(41),268/287(42),268/287/346(43)
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LKA BB K4t (bp)

Length and code of electrophoresis fragments

112(01),125(02),153(03),210(04),380(05) , 112/135/162/239/321(06) , 112/162/228/321(07) ,
112/162/239/321(08) , 112/168/239/321(09) , 112/187/228/321(10) , 112/187/239/321(11) , 112/202/
239/321(12),112/202/321(13),112/228/239/321(14),112/239/321(15) ,119/125(16) , 119/153/210/
380(17),119/153/380(18),125/153(19),125/153/210(20) , 125/153/210/380(21) , 125/153/326/380
(22),125/153/380/394(23),125/162/210(24) , 125/162/210/380(25) ,125/210(26) , 125/210/326/380
(27) , 125/210/380 (28) , 153/168/182 (29) , 153/210/326/380 (30) , 153/210/380 (31) , 153/326/380
(32),162/187/239/321(33) , 162/210(34) , 162/228/239/321 (35) , 168/202/228/239 (36) , 187/202/
228/321(37),187/228/239/321(38) , 187/228/251/321(39) , 187/239/321(40) , 202/228/239/251/321
(41),202/228/239/321(42),202/228/251/321(43),202/228/321(44),210/380(45) ,228/239/251/321
(46),228/239/264/321(47),228/239/321(48),228/251/321(49)
99(01),120(02),149(03),105/149/221(04) , 105/185(05) , 120/149(06) , 120/149/161/214(07) ,
120/149/161/214/263(08) , 120/149/169/214/263(09) , 120/149/214(10) , 120/149/214/244(11) , 120/
149/214/244/263(12) , 120/149/214/263 (13) , 120/149/214/263/281(14) , 120/149/214/281 (15) , 120/
149/263(16),120/149/281(17),125/149/169/214/263(18),149/161(19) ,149/161/169(20) , 149/161/
169/214(21) ,149/161/169/214/253(22) , 149/161/169/214/263 (23 ) , 149/161/169/263 (24 ) , 149/161/
214(25),149/161/214/263(26) ,149/169/214(27) ,149/169/214/253(28 ) , 149/169/214/263(29) , 149/
191/221(30) , 149/214 (31) , 149/214/263 (32) , 149/214/263/355 (33) , 149/214/281 (34) , 149/221
(35),99/105/185/361(36) ,99/125/191/361(37) ,99/149/161/221(38) ,99/149/214(39) , 99/149/221
(40),99/149/221/464/484(41) ,99/149/221/484(42) ,99/149/484(43) ,99/155/191/269(44) ,99/155/
191/361(45),99/185/191(46),99/191(47),99/221(48),99/221/484(49),99/484(50)
233(01),240(02),113/233/240/393/443 (03 ) , 113/233/240/393/443/455(04) , 119/127/233/240/393/
443(05), 119/127/233/240/443(06) , 119/233/240(07) , 119/233/240/322/393 (08) , 119/233/240/374/
393/443 (09) , 119/233/240/393 (10) , 119/233/240/393/413/443 (11) , 119/233/240/393/413/443/461
(12),119/233/240/393/443(13) , 119/233/240/393/443/455(14) , 119/233/240/393/443/461(15) , 119/
233/240/393/455(16) , 119/233/240/443(17) , 127/233/240(18) , 127/233/240/443(19) , 134/233/240/
393/443(20),233/240(21),233/240/374/393/443(22) ,233/240/393(23),233/240/393/443(24) ,233/

1 8
F3 (%)

. PO kA

Frid .
Fluorescent ~ Polymorphism
Markers
group bands
RYW40 FAM 49
RYW67 HEX 50
RYW124 FAM 25
240/443(25)

RYW125 FAM 60

105(01),111(02),187(03),211(04),229(05),105/111(06) , 105/111/144/163/187/241(07) , 105/
111/153/163/241(08) , 105/111/163(09) , 105/111/163/187/241 (10) , 105/111/163/241 (11) , 105/111/
241(12),105/144/163/187/241(13) ,105/144/163/187/241/291 (14) , 105/144/163/241 (15) , 105/144/
163/241/291(16) , 105/163/187/241(17) , 105/163/241 (18) , 111/136/163/187(19) , 111/163/187/241
(20),111/163/241/322(21),111/187/241(22),111/187/241/322(23), 118/125/153/211/327/380(24 ),
118/136/163/187(25) , 118/136/163/251(26) , 118/136/163/322(27) , 118/136/203(28) , 118/136/203/
322(29),118/136/229/322(30), 118/136/241/251(31), 118/136/251/322(32),118/187/241/322(33),
125/153/197/211/327/348/380 (34) , 125/153/197/327/348/380 (35) , 125/153/211/251/327/348/380
(36),125/153/211/327/348/380(37) , 125/153/211/327/380(38) , 125/153/219/327/348/380(39) , 125/
153/327/348/380(40) , 125/153/327/380(41) , 125/211/327/380(42) , 125/327/380(43) , 136/163/187/
251(44),136/163/229/251/322(45),136/163/241(46) ,136/163/241/322(47),136/187/322(48),136/
203/229/251(49),136/229/241(50) , 136/229/241/251(51) ,136/229/241/322(52) ,136/229/251(53) ,
136/229/251/322(54) , 163/187/241/322(55) , 163/229/241/251(56) , 163/241/251/322(57) , 211/327/
380(58),211/380(59),229/241/251(60)

TS AN A FIZE B R s 355 N BT RTEIRC T 20 RO RE A A 5 A [ 235 R/ N 2t BT

Numbers outside brackets represent different types of strip size; The number in brackets represents the string corresponding to the band type under

this mark; / is to separate strips of different molecular weight sizes

e 4 25 0] 50, R 7 BRI 38 258 95 I,
AR 123 N EFEAIEA P RAREA 17.57144,
ASTRlFRIC B S R A T 8.0000~25.0000 2 (1] 5
R0 o B BT AR TE L FE 3.5868~16.2042 22 [H]
(B I 7.4622 ; Shannon ZFEVEFE B 1.8361~2.8852

ZIE) S HE R 2.2270 5 W 2% A BRI 2% B
J 43 5 #E 0.5303~0.9606 . 0.7229~0.9408 2 [f1] , ¥ {E
4391247 0.8021,0.8372; Nei ' s B[ ZHEME R EUAR LG
FEI7E 0.7212~0.9383 22 Jil] , BJ{EJ2: 0.8353; A5 L
FrRE 0.8266~0.9391 2 i), ¥{H 2 0.8994.,
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Table 4 Genetic diversity analysis of 7 pairs of fluorescent SSR markers
. . " HRENT Shannon ZFEME BURIL gl Nei's BEZHE 28GR
fRic SRR e o . e e
A TRE e REE TR (RN
Markers Na
Ne 1 Ho He Nei PIC
RYW6 25.0000 9.0722 2.6928 0.7113 0.8921 0.8898 0.9047
RYW8 18.0000 3.5868 1.8361 0.6129 0.7229 0.7212 0.8485
RYW37 8.0000 6.3825 1.9100 0.9041 0.8453 0.8433 0.9272
RYW40 18.0000 4.3789 2.0958 0.5303 0.7736 0.7716 0.8266
RYW67 20.0000 6.4510 2.2005 0.9494 0.8468 0.8450 0.9387
RYW124 13.0000 6.1596 1.9686 0.9606 0.8393 0.8377 0.9391
RYW125 21.0000 16.2042 2.8852 0.9462 0.9408 0.9383 0.9108
&1 Total 123.0000
) Mean 17.5714 7.4622 2.2270 0.8021 0.8372 0.8353 0.8994

PIC: Polymorphism information content

FIHTAFRCIX 53 258 3 NS BEZRAPRH(FR 5)
B BRIC X BB X 0 AR 2.71% (RYW124) ~
31.40% (RYW6) Z [H] , bRic 20 5 X B BHI IX 43 347

56.59% (RYW6+RYWS) ~100% (RYW6+RYWS8+
RYW37+RYW40+RYW67+RYW124+RYW125)
2],

%5 TMLOIEN £ MERABHRE S 4R

Table 5 Distinguished result of all broomcorn millet accessions using 7 core markers

R PR BN (%)
Markers/Combination Numbf:r ,Of gérmplasm Rate of discrimination

distinguished

RYW6 81 31.40
RYW8 35 13.57
RYW37 12 4.65
RYW40 26 10.08
RYW67 20 7.75
RYW124 7 2.71
RYW125 33 12.79
RYW6+RYWS8 146 56.59
RYW6+RYWS8+RYW37 207 80.23
RYW6+RYWS8+RYW37+RY W40 227 87.98
RYW6+RYWS8+RYW37+RYW40+RYW67 239 92.64
RYW6+RYWS8+RYW37+RYW40+RYW67+RYW124 250 96.90
RYW6+RYW8+RYW37+RYW40+RYW67+RYW124+RYW 125 258 100

2.2 258 MERMRTRABESH

M 258 19y BEZR TR A SR TR (&1 3) Wl L, oS 9%
PERTRER 3 1 4 2 . S RIE R BRI E A TE 22
ALRBELA 370y, K SR 2 R £, A 11
(29.7%) s HSZ@IL T, A 943 (24.3%) 5 PR 53 5]
SEWE AT 645 (16.2%) IR 565 (13.5%) (E2
E R 34 (8.1%) WFAE DURTT 2457 (5.4%) . ==

AT 113 (2.7%) o« REFEIREUR £, 1035 123
0y, Hoh & e s i 2, A 3205 (26.0% ) 5 FR 2
URIRZ T, K 2443 (19.5% ) 5 ARG T FE AL T 3N
1713 (13.8%) 5 B EWLIRTTA 1503 (12.2%) 5 PRI
BT FIEAS DR T4 4 6 103 (4.9% ) ; S AR SR8 A A
44y (33%) ; kT MA =i, Wh1Hh
(0.8%) . ZSHFIA 831, Hh S/ Rk , A
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Vi, A 15 0, o SFR Z2 0 A e i
Z B0 4403 (26.7%) 5 ELE IR TH RIS 22 28 A0 T X
B A3 RR 340y (20% ) F1 2403 (13.3% ) 5 A3k T Fl ARG
M, ¥ 105 (6.7%) .

31473 (37.3%) 3 HR 2 ARUETT, 47 21 47 (25.3%) 5 7
U RIRTH , A 847 (9.6%) s 13k T WA 4
G 6 0 (7.2%) il T, A 3
13 (3.6%) ; PFEAE DUR T fe b, 6 2 40 (2.4%) o 250

RS2 Zoosge

$60000 s,

© . TR

@ . Huhehaote;

2.3 258 MEERFRFIRAIER DA

M 258 173 BEZR 0 U5 T2 1 o0 oA (Tl 4) BT 01, i
3 F RT3 R S T 2511 66.1570% . 4.6592% Fil
4.4433%, WA F AN 1~F 00 3, TN T BE R %
Tk R 1028, SR AR R A — 2
2.4 258 EERAIEDNA D FEMMERIHE

K E EBCF AL (01,02.,03 %5) I 4 1R 4y
T8 DA /INBI R G %o F K B BRI e
RS N TS Tt - Ra ol Aot 0 P N R o i e
453 3iF (1 WL https://doi. org/10.13430/j. cnki. jpgr.
20240403002, [ 3% 2) . FIank4RH R 5 2 1 FR
(48— %% : 00000701) , FH 7 4~ #% Lo id (RYW6
RYWS8. RYW37. RYW40. RYW67. RYWI24,
RYWI125) #4791 Je | X 07 () FUAR YR S 161/195/
242/253/282/386/426 (44) | 239/247 (60) . 200/210

Ak @ R @ I @ BRZ O IR IUR O BERUK;
O L2k 4 =80 Bbkans)
: Baotou;‘: Chifeng;’: Tongliao;‘: Eerduosi;O: Hulunbeier;o: Bayannaoer;
(): Wulanchabu; @ : Dongsanmeng;O: Xilinguole
B3 258 EERRIRHIREE

Fig. 3 Cluster analysis of 258 broomcorn millet resources

(10) . 125/210/380 (28) . 99/149/161/221 (38) . 233/
240(21) ,136/229/241(50) , ¥ T g i AR R 445
RIFSZ bR 45 5 237 B iE 44601028382150;
HHEBE T (SL—%i 5 : 00000478 ) , ik 7442 Ok
CHEAT 1G5, RN A AR U= 109 (01) L 112/
192/247(45) .205/210/268/287(24) .125/153/326/380
(22) | 120/149/214/281 (15) . 119/233/240/393/443
(13).0(00) , ¥ 7 &Y Gt T AR UK A, BVASIZ 0
B A B AT B GHIF 01452422151300 5 L4k K}
[FHE, 2O SPRMEARGER (P S H—d'T .
TAFER A AR R R RS ) 2 FOR 4G A
BRI AR BT A B IR Y 4E S DNA 43 F B ik
(1 U https://doi. org/10.13430/j. cnki. jpgr.202404
03002, Fi &1 1), B3 #RHS —4ERS UL 5,
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Fig. 4 Principal component analysis of 258 broomcorn millet resources

1 BT BE 2 SRR /NG 5 3 SOORN B 3 4 FL 22 [ VR 5 5 WP RORE B8 s 6. PR MR 10 7 2 IR RG B 5 8 - P BB 15
9 76 H I B8 5 10 - A PSRN BB 5 11 - A0 PR R 775 12 0T B R E Sk
1: Huangqimeizi; 2: Moqixiaohuangmeizi; 3: Moginianbeng; 4: Zhalantunbaishuzi; 5: Humengheinianmei; 6: Humenglishuzi;
7: Zuozhongqihongnianmei; 8: Zuozhongqihuangmeizi; 9: Zuozhonggigaoliangmei; 10: Zuozhongqiheinianmei;
11: Zuozhonggiheishuzi; 12: Kailuzhaolitou
BS5 #HoBERERN L DNA 5T EME

Fig. 5 Two-dimensional code DNA molecular identity cards of some broomcorn millet accessions

BRI TIRA T Rty 5L N A 45 F A D) BE e

\‘ \/\
3 iFig W ol L 5 S5 R 2 A o A2 T L 5 T LA R
3.1 FERYESM SSRATIEHR EEER 9 Y H AT Y A R 1 KRS (Oryza

Yo e N BB S FARCH AR ERLA sativa L)Y /N (Triticum aestivum L) A 16
FE K 5 DNA PR G AR BAi e . Yl i (Gossypium spp) ™" . K (Zea mays L.) "V 55 K 7Z1E
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Wiz F Lt o, H A ARM XS . FEBEZR 71,
T i " gE & BLE JF & A SSR 43 FARic 4 2631
A ALHE 2326 DMREFPEPRIC A 305 BRI . R
BIHA SSR A FAmic A2  (HREB /bR i AR 2 il
Y ta fAoE for [0 I NS A0 1 BLAST L
XF, B 7 A SSR Aw ic iE of 7E BE T 1 4 45 G 8 1R
(Chr.2. Chr. 4. Chr.5 #il Chr.6) I, H: ¥ RYWIS,
RYW37 23 4 7 Chr.2, 43 51437 F 0.60 Mb F10.80 Mb
Ik s RYW125 fii T Chr. 4, 5 {57 7£ 10.40 Mb 4 ;
RYW43 . RYW6 43 i 7 Chr.5, 43 H7 T 52.80 Mb FlI
53.00 Mb 4t ; RYW 11 FIRYW3 5 v ££ Chr.6, 73 5 v
T 2.10 Mb F120.70 Mb &b . 7 B 55 F| F§ NCBI 1)
BLAST HXFII6E K 7 1965 SSR AR IC & (L 7E 6 5%
Y fA (Chr.2~Chr.5.Chr.12 .Chr.14) |+, HiFh RYW37
FE NV AE Chr.2 1) 0.84 Mb Ab , RYWS 5E {3 ££ Chr. 3 1
9.88 Mb/b,RYW 125 RY W40 E(V//EChr.4[110.42 Mb
F142.11 Mb 4k ,RYW6 51y 7 Chr.5 ) 53.19 Mb 4k,
RYW 124 % 3 7E Chr. 12 ) 7.84 Mb 4k , RYW67 iE L
£ Chr. 14 119 6.14 Mb &b, Hrip A7 3 M FRid (RYW6 .
RYW37 . RYW125) Fl_F iRt 5% — 2, £ WX 3 45
VO B R, BEAh  ARESE OO AR i 44
Fric (RYWS8 ,RYW40 . RYW67 . RYW124) 5E {ii 7 4
YLt 1A (Chr.3 .Chr.4 .Chr.12 .Chr.14) I, X 26FRi0
[ 38 VA Rk — 20 A
3.2 BREREBREESHME

RN B , A 5 W fe A2
S R Z R AL S BUR M A P IR AR
2 EEARR B EAEOLT bR A7 SR 4K
Shannon ZAEPEFREL 2 MG B & &R bRk,
AR TR S AP BT IR A 2 R TG A
FH 74556 SSR AR X 43 235 1 b4 Kk, 2 B A5 A ik
(K% . Shannon ZFEPEFEEL Z8MEAG B G058
12.4286,1.1398 1 0.5185, HITFE' H 7 4~ % e
1E SSRGW X 43272 A BB, &3 3 A F8 543 Al 2
23.4286.,1.9088 110.7514., A5 FH 7 1~% ) SSR
X3 258 (St bR, e B 3k 3 48 bR a3l hy
17.5714,2.2270 F110.8994 , 25 v FE [N 5 (17.5714) Ik
FARICE Y 0 LR £50(23.4286) , A HESZ R Ak
I IR AR 2 B R R A .

TERRS AL ZREVEPEAG  FE b, R T 45
Al B M ORI A 2 5, LA 9 SR FH R 2K
SRRl ORI T 143400t , 4 B v 5%
i ] 3 2 i 3 1 BT RS R 3R, TSR 2R AT Y
S R 2R A R 2R, DAL T2 o3 o A e X SR 24y

Mras Rk —A 52 3% . BrB s % F) ] 80 4~ SSR
FRICHIN L )5 B BE T X 48 1y BE ARG 22 250k, 2
T UPGMA A5, 48 (A R R 400 3 N2t
T EA T, 48 BRI 53R 4 4250 12 2R
FEo AT, Mo EIR PSS [R] B A R 8 () (15 CH)
BRI [ — 2 ARAE B AT b 3 2 43 b1
BRI o AR ZEHE . F A&7 SESR] 27 % SSR 5
Yo B 57 0 1L P BE T A st A% 22 5, R4l 57
AR 53 A 3 A2, R 0B 57 00 R
O3 R 2SR, USRI TR A4 R O (b )y B BE T
X)) .54 (B + i )t R XO) 9kl 43 R — 25
{RAE RT3 Hr e 3X 2 bR R o0 S AN TR 28
AR ISR, R 5 ER5 531755
H4 258t BHRHI 43 4101 3 A2, b RO YR AN [+]
AR R 103 (RIETT ) (131 (52 22840 1) # &l 40 R )
— KB, MAE G X 2 MR R 3 AR
AT

3.3 EHATE S SSRIEM A ERI L%

FEF 5 SSR 4 5 P9 M IOk e 156 Ji¢ FiL K 2 AR 3
5t SSR % ) T A48 HL UK 12502 >4 Hij A6z i 49
DR )5 25 S R . B L) 8 A
32 (Beta vulgaris L.) i B 5% 4 K, 3 o K 90 8 4
SSR s () Z2 25k, BB T SR 1 s T e 6 ¢ P ik
5B A KX B RP 7 45 Rk LR TN
T g ¥ 2 HL K TG 30 A5 MR HE A - o, T 2 G B A
B HLUK AT DA RIS i . RAESI L 71 AR
B (Nicotiana tabacum L.) B #r L, Fb & RE 7
PRI G5 5 TN DB AN VRGN 4 25 T 1%
SRR LR BRI R RO T AR I AR S o
WRE . FEBEZR Dy, MOT A FL A T WA i
225, R B AL SSR AT I FF 2 20 AN FRid , 2
SSRAGFIL T 7 MFRic, RO REFTH I 3 f5 . B/l
BT A H L SSRARICAL A X4 T 13013 4 KL,
ABEGALH 74996 SSRARCAL A X 43 T 258 7 #4
RE BT FRRIC EE T &>, v XA AR 22, A6
RPE = FRIH X 5 9% SSR ] LA ) £1) 5 KL
SSR A H IR S5 A K o
34 DNASZFEHMIEHMHESHA

DNA 7T B iiF 2 LA SSR A3 FAric S JLfid, 1
FRFEE BT gt 2 S AR A 3 5 e R
FE TR )22 10 1 a5t A 22 S5 2 Ak B 8 U I B AR (A
) Bl 9] (S TR R 4R ), WA T ik 21 6 % V6 A
WerE 543250 JEVEY DNA 731 B I iE A # ot
P, B I & SSR S Wi e 4L &7, SEni



144 LN 7/ S AR S S 26 %
WF5T 5 B # SSR 3R 8-/E W W5 1 4 T % 3 o conformation capture resolved near complete genome assembly
$21535%“”%?iﬁ%gﬁﬁﬁ*ﬁ%ﬁ , Hg] 23 /I\ SSR of broomcorn millet. Nature Communications, 2019,10 (1): 464
FRICALA A 66 /MR TS T S pyibagpg, ¢ P RO RIT SRR A

28
g 7&‘[@1:/]1\‘13 E‘J%?&‘@%E\ﬁ%fb 0.03~0.86 Z"I‘E_IJ ’ :I:’;j Lin Y X. Construction of molecular ID card of core germplasm
1E7Eli_‘ 0.51, §§/_ﬁz%[58: E?ﬁfﬁ%ﬂ??ﬁ%ﬁtﬂ E s A of common millet (Panicum miliaceum L.). Taigu: Shanxi
P& SSR 5| ¥y 1 &5 o7 BE B 72 15 M hmic 4l & AT Agricultural University, 2022
W 48 1) 75 1 15 F5 (Fagopyrum tataricum (L) [7] FB5UIE, SVKRI, SKET . 1t @ RPIR TR AL HPDIF i
Gaertn. ) Fi VUG 43 T B OHIE B 1C 10 5 5 1 PRSI AR ORI 20,
=X > > 15
’?‘fj\]iﬁ (l'\()41~0'§OO Z'Eﬂ ’ i@ﬁj;j 0'3490: EE fﬂﬁ Mou Q L, Sun'Y G, Zhang H X. Flotation results and analysis
'j:jf HE'[ 147~ SSR *ZRIE/—:E&T 20 ﬁj %ﬁﬁ{}’? ( EE{JE‘ of plants in Liangjiazi fort site of Jin dynasty in Inner
T81E) E@ﬁ?%&ﬁﬂz s iﬁf?gﬁ‘@ﬁ\*ﬁﬁﬁﬁﬂ? Mongolia. Journal of Chifeng University: Philosophy and
ZAMAE B S REAMBIX 8] & 0.4886 (RYW3)~0.7766 Social Science Chinese Edition, 2023, 44 (9): 1-5
(RYWS) , I1{H 2 0.6298.. AHFFTHFH 7475 SSR (8] KR, F/N, SERL, RS o0 b A PY S it bk iyt
)F/]? IB?E% ’ TJ‘J% T 258 ﬁj\ Ij\] %EE@?%/}E Eﬁ?ﬁ? % Zii%fG %Ftla:': XEII;k i’foi;’e 3;’_}61\(45 ;:l:tezi;iz:n results from the
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The number is the code of the millet test material in the figure
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Supplement Fig.1 DNA molecular identification cards of 258 broomcorn millet test materials
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Supplement Table 1 Information table of 258 broomcorn millet test materials
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Misk 2 258 MEFRA N ERFE

Supplement Table 2 Character string of 258 broomcorn millet test materials

Fe5 G FITH FFs G FITH

Number Code Character string Number Code Character string
1 0478 01452422151300 130 2176 04000305191438
2 0479 00452902150300 131 2177 61000305191459
3 0480 00382904150300 132 2179 04000305191343
4 0481 00003104152400 133 2181 00004005001637
5 0482 00382428152100 134 2182 60004005191440
6 0484 01262920151300 135 2186 00000000191937
7 0488 01282924151300 136 2195 59010305251337
8 0490 01452926151300 137 2198 04003605251737
9 0492 17391817062000 138 2199 04013600251737
10 0494 00402645342400 139 2202 04003805260739
11 0495 00523126151300 140 2210 00003900261337
12 0496 00000104000200 141 2227 00003800260739
13 0500 17531704151300 142 2237 00013500260737
14 0504 03520926151300 143 2248 00003700261337
15 0505 17272627151300 144 2262 04013305231337
16 0507 00000026061800 145 2270 66013500211437
17 0510 20401626152300 146 2280 04083505391437
18 0512 20411421151400 147 2291 04093505391437
19 0514 03011045062500 148 2299 04173505031437
20 0516 03601004101900 149 2337 04013900231337
21 0520 17591418101000 150 2349 04183505031437
22 0522 03010134030200 151 2350 04013505211435
23 0523 00352021151300 152 2351 04003900211435
24 0525 03012125172100 153 2352 04014100290935
25 0527 00010000020000 154 2353 04014105211434
26 0530 96010200102500 155 2355 04013905211035
27 0532 00502903031400 156 2357 04013905210737
28 0534 05001000061300 157 2358 64013905210735
29 0535 18011000061300 158 2359 61013905201335
30 0537 52231429101400 159 2360 04013905211435
31 0538 53041400071400 160 2361 04014300230135
32 0540 55582900101300 161 2362 00013005211435
33 0542 54241000101318 162 2388 00012805210935
34 0545 58013100122117 163 2390 00011505251400
35 0547 41192000111317 164 2391 00011105232200
36 0550 49251400251417 165 2394 04013405230900
37 0553 48011000081717 166 2396 00013405230900
38 0556 45571600091317 167 2413 00013505240900
39 0557 03581400001417 168 2432 04011205240900
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128 2170 60000305191438 257 8119 14002511251510

129 2174 89000305191358 258 8121 90000410271720
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