VG Al B2 2024,52(2) :8-15 Journal of Shanxi Agricultural Sciences

doi:10.3969/j.1ssn.1002-2481.2024.02.02

77 L ARBE DNAZERB S HIENAE

¥ OB, ¥mT % %%, Santra Dipak K, AWE L, E#mz P
(L Py K2 220, I PE KA 03080152, Ll P A lk K2 4 b 3 PR W JRUATE 5 Hh o /4 b 388 B 1 v T A 9 35 R W R 5
] ) T A S G /A AR T R R U A i R L P A A IS =, 1P KR 030031
3. RTINS M AR RN R G ST 0 36 B AR R i 69361)

B OE N T E A IR R, o HE L G O DL RGE Wk R B A R T AT B R B R A R G b
B DA VYA N 45 77 Oy R RRGEIR AR, B I A T AR O A PR R A AR LT 5" I FAM (blue) %t 2%
HIds e %t 77y R BB IR 647 PCR M BT LK . S5 KB, MUH 5 MR A (RYW3 . RYW6.RYW20,
RYW37 Fl RYW40) 7 X 23 43 A4 k. Hod, 4 RYW6+RYW37 1T [X 43 60 13 ; 2 & RYW6+RYW20+
RYW37 ] X 4% 69 £ ; 20 & RYW6+RYW20+RYW37+RYW40 A X 4% 73 3 ; 41 & RYW3+RYW6-+
RYW20+RYW37-+RYW40 0] X 50 &3 774y o 77y o4 BHEE 8 A S 3k th 79 AN S5 07 A8 S, B AL a5k o ~F- 3
7 9.875 4, K I B (14 A %0 S5 7 A8 5 (Ne) B 2.675 9, Shannon 2 B8 50 (1) 7 0.991 6, Nei's it K £ B 1 48 %4
(Nei)H 0.426 0, ZFEPEME B & & (PIC) N 0.553 3. FEULIEA &, I H ID analysis 4.0 78 4% 5 A8 21 il #5 4 % By -
25 A BT 09 K TE S DNA 50 F 5 000 5 AR 20 00 78 28 5 A K bR} 3 4 (5 B Ak BT $9 46 09 — 4870 DNA

5 Bk .
EX:- 45 :SSR;%%;:%&E@;M@
HE 5 KS:S516 X ERARIRAS A X EHS.1002-2481(2024)02-0008-08

Construction of 77 Two—Dimensional DNA Identity Cards of Shanxi Broomcorn Millet
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Abstract: In order to better manage broomcorn millet resources, distinguish their identities and trace their sources, it is
necessary to create an efficient and feasible germplasm resource identification system. In this study, 77 broomcorn millet
resources in Shanxi Province were used as the materials. PCR and capillary electrophoresis were carried out on 77 broomcorn
millet resources with FAM(blue) fluorescent group labeling at the upstream 5 ' end synthesized by Shanghai Sangon Biological
Co., Ltd. It was found that only five marker combinations(RYW3, RYW6, RYW20, RYW37, and RYW40) could distinguish
all materials. Among them, the combination of RYW6+RYW37 could distinguish 60 materials, the combination of RYW6-+
RYW20+RYW37 could distinguish 69 materials, the combination of RYW6+RYW20+RYW37+RYW40 could distinguish
73 materials, and the combination of RYW3+RYW6+RYW20+RYW37+RYW40 could distinguish all 77 materials. A total
of 79 alleles were detected in 77 materials at 8 loci, with an average of 9.875 detected at each locus. The effective allele variation
(Ne) detected was 2.675 9, Shannon diversity index(I) was 0.991 6, Nei's gene diversity index(Nei) was 0.426 0, and
polymorphism information content(PIC) was 0.553 3. On this basis, the ID analysis 4.0 online barcode generator was used to
generate a scannable barcode DNA molecular identity cards. Using two—dimensional code online technology, the basic
information of the materials was transformed into scannable two-dimensional code DNA molecular identity cards.

Key words: SSR technology; broomcorn millet; two—dimensional code; Shanxi
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Tab.1 Sources of experimental accessions
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Nun; S%i—Hs b p 31 Num. i it Sk R Num. B u”uﬁ EH?
ber Unicode Variety Origin ber Unicode Variety Origin ber Unicode Variety Origin
1 00000491 gk KRFEWRREE| 27 00001102  KFEF  PeMATEHE] 53 00001316 xR FrhilikAE
200000864  &yEBE CKREIWRBE| 28 00001144  KEEZE  MWwOCE| 54 00001331 MREE  EPliAAR
300000872  H¥EHE KR RPIE| 29 00001171 K#EFE  PrME K| 55 00001340  Ffh#E b AL
400000878 %Ay KREIMIRMEE| 30 00001176  KLLKGEE MMl H A 56 00001349 /hErERpE BRI R
5 00000883  HFR  KRWRHEE| 31 00001177  LIEET MW HA 57 00001352  WEEALL B RW T
6 00000888  KEZFR KRMRME| 32 00001178 SFKEF HrMmiHaLE| 58 00001386  #KrF1sE  HRMMIMKE
7 00000894  THZE  KREWERL| 33 00001179 KRFFE PrME LA | 59 00001439 TR KinmifEm i
8 00000905  SZHFE  KRREIMIMHEE| 34 00001180 /NFFHHEET HrM i i E| 60 00001474 B EREREE by il 224 &
9 00000925  ERFE O FAMAHILX| 35 00001184 SFEKUHEE YT H AL 61 00001566  FEKE @by &
10 00000927  JCKFT BT 36 00001192 BKiEE PN H A E| 62 00001574  LAFF @i EE
11 00000928 /NHBIEAZR HHT X 37 00001197  RELLFAEE  KREHRFEIFX|| 63 00001575  &4% @BiRlEEH
1200000937 S HIMTHIIIX| 38 00001199  LLAKFE  KREIREDEX| 64 00001581  HFFE  ambiiliE L
13 00000947  +#EHE  KRIEWRILLE| 39 00001200 JEHLOBE T KRBEAARFEEX| 65 00003157  JET KT T 97 U
14 00000952  HEHESL KW REH| 40 00001205  &%F&E  KEATMHME| 66 00003196  feAEEE KRIETRCE
15 00001000  /herzE N E || 41 00001237 R FRRTTRIX | 67 00003199  #EEF  KEWHF(E
16 00001020 VK% PNTTRE || 42 00001243 LIk HOPTTMIKIX| 68 00003281 60KR/NZLEE T M Tl i B
17 00001021 [IES MR | 43 00001244  KREFE EHiiMIKIX| 69 00003290 MEMEACLLEE N TR AE S
18 00001033 — M ZEF WNMHA L | 44 00001251  /NBZFE  HPRHERK| 70 00003292 WAk 145 o AR A
19 00001036  #£#§E BN | 45 00001268 eSS FHARTM EE || 71 00003311 K#EEET  HrMhi g B
20 00001050  KHZE  HHATFEKX| 46 00001271 MR FHARTTFEE L 72 00003316 /NEFEET M LR
21 00001057  FMEIZE  FMHFEX| 47 00001278  —migr  EHepadi L] 73 00003325 KEBEEE PTG
2200001083  wEZER  HrMEACE | 48 00001283  HaEE  WhATTEE| 74 00003329 WEEIRF AT MITTH A B
23 00001089  JREME HPMTIACE | 49 00001284  EMiEE R AFEE| 750 00003387 KEA FHHATAKRT
24 00001094 /NEEZEF GrMdEgh ] 50 00001293 EFET EHHhAiAFME| 76 00003401 fEEET  BRHEAKX
25 00001095 A& @] 51 00001295 kL ErhdiAME) 77 00003402 BigE B R SOKE
26 00001099 dhug/NEZE droudimdh ) 52 00001313 #iAEFE Wb AGE

AWEFE T Z BT IRIL 77 43, ok A L VE A 45
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Tab.2 Information of 8 pairs of fluorescent SSR markers

i Em3HG—3) =35 —3) 5 ST S AL /7
Locus Forward primer Reverse primer 5'End modification ~ Annealing temperature
RYW3 GGAGGCGTGACAATAAAAC GGCGTGAGGTGTTGTTTTT 5'6-FAM 48.90

RYW5 GACGATGCTCTTGACCTTGT CACCGTGAAATGTCTCTGCT 5'6-FAM 51.80

RYW6 AGCCGATTTGCTGTGGAGT CTGCCTCCGATGAGTTGGT 5'6-FAM 52.15
RYW18 CTCCCTCTTTGTCCTCGTT GCTGCCTCTTCGCTATCTT 5'6-FAM 51.10
RYW20 ACCTCTTGCCGCACACTAC TTCTACATCCCCGAACCAC 5'6-FAM 52.15
RYW35 ATTAGCATCCCCCTCCAC ATCCGCTTTCCCAACCAC 5'6-FAM 50.30
RYW37 CATTCCGTTCCTTGTCTTCC CAGTCTCACTCCTGCGATGT 5'6-FAM 52.80
RYW40 TGCTCTTCGGCTCTTCTCC ATCAGCTCATCGTGACCCC 5'6-FAM 53.20

1.4 HESFEHHIE begeode128.php ) ¥ X I 74 Az 1% AT 459 $6 14 4%

il Gene Marker V2.2.0 33 BUCSUHE , 36475 SSR
R B 0 B 4 1 i 0T AT B0+ 08 S0 B g
o A B X BR 0 3G i AR i S ()4 R 4y 1
i MR BN HECT 1~9 R R, 8 9 1 FH 95 3
F A A~Z AR KSR, B 0K 7n . H] PopGen
1.32" 4 & 3 1% £ AF 1 38 %%, F) PowerMarker
3.25M 3 T Z A5 AR B & 1 (PIC) , 2R HI %% IR AR
Iy Hr i D Analysis 4.0 # 5 b ic Kbnic T , ¥4
AR BRI U DNA - F B E" . R 7EL %
JE 15 A= )i 4% (http: //barcode.cnaidc.com/app/html/

5 DNA 43 F 5433 F FH — Eﬁ%ffﬂéﬁﬂi(https-//
cli.im/ )M B ARG E (BIEAR Z—%H S K
TE L A 745 B DNA 20 F 5 00 U ) 5% Ak s ] $1 45 Y
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2 HEREHM
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Tab.3 Genetic diversity parameters of 8 SSRs

St : Nei's 2 [H Z#
WS ARCEmas PO IR peaw mmsea s WNZHE b o it
519 PEAEEL . . PETEE
Observed al-  Effective allelic P Observed hetero-  Expected hetero . . Polymorphism in-
Locus lelic variants variants Shannon's diver- it it Nei's gene diver- formation content
elic variants ariants Sity index Zygosity Zygosity Sity index ormartion conten
RYW3 12.00 1.66 0.99 0.71 0.40 0.40 0.56
RYW5 10.00 1.25 0.55 0.83 0.20 0.20 0.48
RYW6 5.00 2.64 1.19 0.42 0.63 0.62 0.76
RYW18 4.00 1.13 0.29 0.91 0.12 0.12 0.25
RYW20 8.00 2.06 1.01 0.87 0.52 0.51 0.58
RYW35 4.00 1.16 0.31 0.86 0.14 0.14 0.26
RYW37 29.00 9.38 2.63 0.11 0.90 0.89 0.95
RYW40 7.00 2.14 0.96 0.30 0.54 0.53 0.58
Mean 9.88 2.68 0.99 0.63 0.43 0.43 0.55
St.Dev 8.24 2.76 0.74 0.31 0.27 0.27
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A RYW6+RYW37 1] [X 43 60 {5 41 5 RYW6-+
RYW20-+RYW37 1] X 4 69 iy ; 41 & RYW6+
RYW20+RYW37+RYW40 A] X 4 73 10 ; 4 &
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Tab.4 Differentiation of broomcorn millet germplasms by single fluorescent SSR markers

PURIE SRS Qe i e S

R X 483/ 0,
3l %gﬂ’ Observed num-  The number of ,:.ﬁ.$/4 EAE Uk 2 AN R B S i
Primer . . L Differentia- . . . .
ber of allelic vari-  distinguishable . Polymorphic fragments and encoding for capillary electrophoresis
name tion rate
ants germplasm
RYWS3 14 10 12.99 126/150(1) \140/150(2) ,144/150(3) . 144/150/164(4) \150(5) .150/156(6) .
150/164(7) .150/166(8) .150/166/169(9) .150/169(A) .150/170(B) 440
(C).440/444(D) \444(E)
RYW5 10 8 10.39 290/315(1).296/315(2) ,300/315(3) .301(4) ,304/336(5) .309/315(6) .315
(7).315/336(8).315/338(9) .315/345(A)
RYWE6 10 5 6.49 366/372(1).366/373(2).370(3).370/373(4) .370/401(5) .370/373/401(6) .
372(7).372/401(8) .373(9) .373/401(A)
RYW18 5 1 1.30 374/382(1).376/382(2).382(3).382/386(4) .386(5)
RYW20 8 6 7.79  254/275/296/439(1) .271/301(2) .275(3) .275/286(4) .275/289(5) .430/439
(6).434/439(7) .439(8)
RYW35 5 2 2.60 271/290(1).279(2).279/290(3) .284/290(4) .290(5)
RYW37 52 43 55.84 172/188(1) .172/210/390/394(2) .\ 174/176/378(3) .174/180(4) .174/192/
379/394(5) ,174/210(6) \176/183(7) \176/239/379/393(8) ,177/228/394(9) |
180(A) .180/209(B) .180/210(C) ,180/242(D) .180/188/393(E) .180/201/
393(F).180/201/379/393(G) .180/210/379/393(H) .180/210/379/394(1) .
180/230/379/394(7) .180/233/399(K) .180/247/379/394(L) .181/210/394
(M) .188/210/394(N) .188/210/379/394(0) .192/214(P) .190/210/379/393
(Q).192/196/370/394(R) .192/393(S) .192/203/393(T) .192/210/393(U) .
192/210/394(V) ,192/210/379/393(W) .196(X) .198/210(Y) .198/233/394
(Z).199/203(a) .199/210(b) .203(c) ,203/210(d) .203/210/394(e) .205(f)
209(g) .210(h) .210/214/379(i) .210/214/239/393(j) .210/239/379/393(k) .
210/239/394(1) .211/217(m) .223/233/394(n) .239/379/393(0) .244/393
(p).393(q)
RYW40 9 6 7.79 192/210(1).203(2) ,203/209(3) ,203/210(4) .206(5) .210(6) ,210/240(7) .
210/244(8).,240(9)
®5 WHASSRIFIZAGHRFHREHES
Tab.5 Differentiation of broomcorn millet germplasms by fluorescent SSR marker combination
A5 Gk E Ry A HE DX 3 B b 5T X33/ %
Group number Primer combination Indistinguishable Germplasm Differentiation rate
1 RYW6+RYW37 3,5,7,9,19,23,27,35,36,45,49,68,69,70,71,73,74 77.92
2 RYW6+RYW20+RYW37 3,23,35,36,69,71,73,74 89.61
3 RYW6+RYW20+RYW37+RYW40 3,23,35,36 94.81
4 RYW3+RYW6+RYW20+RYW37-+RYW40 T 100
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Tab.6 String DNA molecular ID cards of Shanxi broomcorn millet germplasm based on fluorescent SSR

e e e e e e
¥ Cl;i:cir Sk (,ha:ictt’jcr L (,haiictr!jcr Skt Cl;f:lci‘jcr S (‘hj;f:ctrir il Lhaiictrﬁcr

Number string Number string Number string Number string Number string Number string
1 093a7 14 5A8W2 27 5A8k4 40 50044 53 500b4 66 568F4
2 598Q2 15 220P4 28 300j4 41 570h2 54 308X3 67 E43d0
3 €93d0 16 590M4 29 700p4 42 56814 55 50094 68 D95d0
4 190h4 17 5A882 30 50854 43 596K2 56 500C2 69 D93d1
5 090d0 18 568V4 31 5A0N4 44 BA0OO4 57 D930 70 094d0
6 5A0L2 19 50864 32 500Y4 45 50004 58 5A0G4 71 D93d6
7 091d9 20 598E4 33 58004 46 560R2 59 500k3 72 D320
8 600T4 21 5A714 34 548¢4 47 59822 60 508g4 73 D93d8
9 50802 22 5A014 35 7A0k2 48 5A014 61 560H2 74 D93d5
10 578U4 23 093d0 36 5A0k2 49 40064 62 5A0c4 75 860e4
11 54004 24 510k4 37 5A8n2 50 00D4 63 50074 76 50872
12 59854 25 AOOm4 38 55834 51 708q4 64 5A0i2 77 50014
13 54874 26 568Q4 39 900N4 52 50012 65 560B2

12
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Fig.1 Barcode and two—dimensional code ID cards of 24 broomcorn millet accessions
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Fig.2 Barcode and two—dimensional code ID cards of 53 broomcorn millet accessions
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