PG VEYI 4R 2023, 44(9): 1745-1753
Chinese Journal of Tropical Crops

ET SSR S FHricHIZE 19 MLRAEM ( R ) B DNA 550 ElE

\ 1 wol o 1* 2 o 1 e 1
X, KEF, WEE , TXE, RAK, B &
L. BUMNE ARG T, SIS 5500065 2. HE#GH ROV B A BERGHAEY) SR SRS T, 1RGO 571101

& ZE. MR (Mangifera indica Linn. ) J&—F#GF WG ST ARR, REFF . ERFE . RRAEZT, 56
PR T ZEE, NTMEREM (R) WaTFLEE, ARRE 19 Bl RiRERE, RHEEERHEKR
B S R IRMRL (RN, SN 200 6 5. LU EA . BEiEi 4 50 IEAR, #E17T SSR #RICEI Y0k, PAGE
YIRS T 05 e 15 3 2 RS 1Y A RIT TR A HEX . FAM WANSECFRCHE T S/ mie i, Pt 6 4048 d vk
FARRI, HY 18 K B /NE S B A RS R S 4 1) 2SS AT RS, AR SR A DNA $88UEE Al DNA 41
BE, 45REH: 4 PCR ¥ G LI K PAGE HLKAEI, METFEZMSH] 115 X SSR bric 514 h i 645 2 9 X e e 4 4s |
ZARMFNEIY, SIWAFRS SN M9, M15, M35, M40, M53, M59, M101, M102, M103, Z&E4I E RN, 45
B BT FE ART 19 MR AR (R ) WIESIEIEAS, A EA e s E S Sh 9EE9FR933, L 2 &
H e S EEA RS HOF75641C, B4 1L 4 5 e SUEIEACTS R 3DGE47279, Lh 19 M B4R H 8 8L B A RS R AAR B o0
B, B ELSTUEAE R . 44 U T AE AR S DNA 43 F B 30E . 465 DNA 3 F B ik, %54,
RNPREILF AT R DNA 43 F B R B e 3eml, MRS ER . LR ERZ RS %

K. MR; SSRARIC; BAEHIK; DNA 54 EE; DNA 4+ S Ak

FEDES: S667.7 MEEFRIRAD: A

Construction of DNA Fingerprint of 19 Mango Cultivars (lines) Based
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Abstract: Mangifera indica Linn. is a tropical and subtropical evergreen tree fruit, sweet fruit, rich nutrition, meat
smooth and juicy, which is rich “tropical fruit king” reputation. In order to speed up the molecular identification of
mango cultivars (lines), five mango cultivars (Red Ivory Mango, Jinhuang Mango, Red Mango No. 6, Red Jade Mango,
Nan Doc Mai No. 4 Mango) with different phenotypic characteristics were selected from 19 test materials to screen SSR
marker primers. The primers with better polymorphism were obtained by PAGE electrophoresis. Then, the primers were
labeled with 5'-end modification with HEX and FAM fluorescent labels. The size of the amplified fragments were de-
tected by capillary electrophoresis, and the polymorphic sites of each pair of primers were coded by numbers and letters.
Finally, DNA fingerprint and DNA molecular ID card of mango were constructed by capillary electrophoresis. The re-
sults show that nine pairs of primers with good polymorphism were screened from the developed SSR primers from 115
pair primers through PCR amplification and PAGE electrophoresis. The primers were named M9, M15, M35, M40, M53,
M59, M101, M102, and M103. After capillary electrophoresis detection and data analysis, bar code DNA molecular
identification and quick response code DNA molecular identification of the mango cultivars (lines) were obtained com-
bined with "number+letter" processing. For example, the fingerprint code of Jinhuang Mango is 9EE9F8933, the fin-
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gerprint code of Qianshan Mango No. 2 is H6F7564IC, and the fingerprint code of Qianshan Mango No. 4 is
3DGE47279. Finally, with the fingerprint code and basic information of 19 materials as the carrier, barcode DNA mo-
lecular ID and two-dimensional code DNA molecular ID were generated by online barcode generation program and
two-dimensional code generation program. This study laid a foundation for standardizing the construction of molecular
identification database of DNA of mango, and could provide data reference for mango genetics and breeding and excel-

lent gene excavating.

Keywords: mango; SSR markers; capillary eletrophoresis; DNA fingerprint; DNA molecular identification
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ke iRy ste, 2k, $oRE
EVELE . SRS, SRk, SSR ARICHE
7 8 T A st A 22 R VR 43 B e SRS A
ad, ek At RE I M ey e AR
i PN TR R MISA SRR 4 3 hitbt
KrmAS5] 6546 4~ SSR 14 ; 45A 5 Wik i+
Kt 22 X 2R LY, PTIE1E R 166 1%
BV . IS e AU LA b, 1 2
6 XF Z ARG 1, Iy R 36 N EERN A,
Z S HH AN 97% ; FF i pepperSSRO1 |
pepperSSRO4 . pepperSSRO6 . pepperSSRO8 44t T
AR B R de e . R SR A
284, CHO4f10. GD142 1t 3 X} SSR 5|4t T
74 ADWLEE e F SRR 48 BUE 1 o ABFFER I SSR
PRICHIEE 19 (AR AP (R ) 1Y DNA $5 80 ElE
Fl DNA 7 F B0k, BT7EAMRB L TR
e SCHE

1 #MRERZE

1.1 ##

111 Hsar PR 2020 45 9 A 78 50
A2 ST R BV D AT IS o RAEAT SRR 1
L B, K B ROK AR T J5 A A
PEREIE ()R FEAS Y, B AP AR 4 5 4 1] SE g = 285 1
1.1.2 XA 5L TaqPlus DNA 4. 10 x
PCR Buffer ( & Mg®") . dNTPs ( 10 mmol/L) .
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min; 94 ‘CZ5M: 30s, 60 CiBA 30s, 72 CHEff
30s, 10 MER; 94 CAEPE30s, 55 CiR A 30,



559 4] X

SREAE: HET SSR AP FARICHEE 19 MR AR ()Y DNA $5 404 3%

1747

72 ‘CHEfH 30 5,30 MG ;72 CREELEM 10 min,
4 CIR-AF. BIYTHLERT, PCR F=#iid PAGE
W B RIKE, PR e R 210 SSR 51kt
5"MEM, 1531 PCR Il ] 3730XL it fT
iRl
1.3 HiEIE

KMl Genemapper #5359 4 7 Bt K
/o DNA f5atEliE 0% . DNA 43+ Sk
S IR AP R P gk, B oK
BE— X5 Py 15 21 0 B A 5540 356 PR 422 B A /N2
KT HATHES, ST 1~9 kY, #
9 A A BRI HES , AT AR 19 AR
e (R ) MIRSUEERS . BAS SR AT
DNA 73 S UEFI 4% DNA 43+ B 3 iE53 5
TE 4k http://t-x-m.com/Fl http://t-x-m.com/QRCo-
de/QRCodeGenerator.asp |- 5¢ il

2 HER55H
21 9MIRBEMH(R)WERKFHE

19 MR EF (R) FEN VG, R 51t
DI R s A B SR ias, Hrh 8 M ARL T
WA B, FRUEE; 11 ERh () ZHR,
8l (R) B2, HAEAREIER 1 PR,
2.2 5|¥fEik

M4l Fr BE M4 BHA R BVRRAE, BERH 22 RRK
1) 5 AR AR (LA S 0RAT . £040 6 5,
LLEM. FEIZIE 4 540 MBIMR, 4 PCR YL
K PAGE HLJKKGI , M 115 X 5] 4 i i 15 2] fa
EMRAT | 28RS G149 X, IF R HEX.
FAM WA GAREXT 5 i1 T 5" uf& i ( B4REE
KR A ), BT E B L% 2,
2.3 DNA B4 EiEHE

XIHREASRIR 9 X5 T ttniciE, &

®1 TREMLRBM(R)BIFFHE

Tab. 1 Characteristics of mango different cultivars (lines)
s i (R) F 5 e 7/
No. Cultivar (line) Source Characteristics Remark
1 LT IR FEEE R, Frtars, SR, RELFI, g4, pREY
500 g, fEylEk
2 Bt S BMRRIBERMETATR R BT TR E
3 SrELAT BIEAFE M MR, R 1000 g, JCAF4E, THKEEH, iR
4 4aies i T 2R B, ORTHIEGE, W AR RAUR, Joer 4k
5 Bt 2% SHERBIREMMETATRER BT TR TE
6 AT B HE M MR, SRR 400 g, KL, ML, RIELSE, R
R, 2. B, RS
T OEM: EIELGE R BT S BN 2R, RERMEDE, g, FEHURE 330 g, WRIR, B
BHBEAE I L [F 2 H BUAT SR SR A0 0 TR M AR B L 5 JRRAT SR OB o R AR S e
8 AT Ze SNk ZNE, RIRLLE ERE FIRTELN 600 g, LY, WK,
i
9 J W AT JE 7 TR ZIR, RRBLOE, FHRDSTE, RRBLOE, FHERDETT,
it
10 kg B HF A AL, SRR, RIREL 400 g, RN, g, R
it
1L RELA ERARO RFEE ZI, JERELA R RIS, 2T, R
LS NS
12 A8 o [ AR B A B BT L LR TR E
13 A45 o [ AR B A B BT LR FrEE
14 A37 o [ AR B i B BT L LR Fr4EE
15 Bilif45  SNRBIGEIEEE Z FrdEsE
16 R 4 S FEEF ZHE, PRGLER, G4, 29, PR 382 ¢
. . SN HUR, FPR0T, M, RERBIEDIE, HREL 450 g, K
Er i S BB PR g A=
17 L1V PEAEBERE I RTIER B VR E. i
18 S 254 T EAREE S R TEE R TR sE
19 RGeS T EIAERE S TR T EiN T E




1748 A IR 5 44 %
#2 ERAEEKRMFT AL SSR 4 T35
Tab. 2 SSR molecular marker primers used in experiment
519144 i 5 (5-30) R34 (5-3) S
Primer name Forward primer (5'-3") Reverse primer (5'-3") 5" end modified

M9 TTGCAACTGATAACAAATATAG TTCACATGACAGATATACACTT 5" HEX
MI15 AACTACTGTGGCTGACATAT CTGATTAACATAATGACCATCT 5" 6-FAM
M35 TGATATTTTCAGGGCCCAAG AAATGGCACAAGTGGGAAAG 5" 6-FAM
M40 GCTCAACGAACCCAACTGAT TCCAGCATTCAATGAAGAAGTT 5" 6-FAM
M53 ATACCCGCAAGAGAGTATGC CAAGACTTCAACTTTGTGTCAG 5" HEX
M59 ACTCAAATCAGCTTTAGGTC AGCGTAAATAGAAGAGAGCAG 5" HEX
M101 TAACAGCTTTGCTTGCCTCC TCCGCCGATAAACATCAGAC 5" 6-FAM
M102 CCACGAATATCAACTGCTGCC TCTGACACTGCTCTTCCACC 5" HEX
M103 AAACGAGGAAACAGAGCAC CAAGTACCTGCTGCAACTAG 5" HEX

AN LKA 19 A SRR (R ), W H DNA  (3). 168.4/184.64(4). 168.42/176.72(5). 168.58/
RO . 8 A BER/ MBI B R R 176.81(6) . 175.6/179.53(7) . 175.63/179.6(8)  176.48/
S 2SS T R, gk 3 FR, 9 X 184.63(9). 176.58/182.55(A). 176.61(B). 176.64/
SIS B 28R 158 45, HrhElY) 182.62(C). 176.69/182.61(D). 176.69/188.69(E).
MS53 & 19 DNZ2EMEAL, M/NBIRIKIKE 176.71/182.57(F). 176.79/182.72(G). 176.85/188.87
167.44/175.74(1). 167.44/188.75(2). 168.34/176.5  (H). 177.5/179.55(1). 177.65/181.71(J).

®3 IWSMEAERKELUNERRK Z MR
Tab. 3  Testing results and code typing of 9 pairs SSR primers detected with capillary electrophoresis

EIRZE S

Primer name 5' end modified

5'Sii & 1

E 2N c e
Allels

Z Nk Bt

Code of polymorphism fragments

M9

M15

M35

M40

MS53

M59

M101

M102

M103

5" HEX

5' 6-FAM

5' 6-FAM

5' 6-FAM

5'HEX

5'HEX

5', 6-FAM

5" HEX

5" HEX

17

15

19

17

19

17

18

19

167.88(1), 167.88/175.89(2), 167.89(3), 167.89/177.84(4), 167.9(5), 167.9/173.92(6),
167.91(7), 167.92/175.9(8), 167.94(9), 173.84/183.81(A), 173.89(B), 175.78(C),
175.82/179.7(D), 175.86(E), 175.89(F), 175.9(G), 177.78(H)

206.32/214.38(1), 207.33/215.4(2), 207.33/217.51(3), 207.33/217.65(4), 207.36/215.42(5),
207.37(6), 207.37/215.42(7), 207.37/215.5(8), 207.37/217.63(9), 207.38/215.46(A),
207.38/215.48(B), 215.41(C), 215.46(D), 215.48/217.59(E), 217.58(F)

183.24/187.16(1), 183.26/189.16(2), 185.18/189.15(3), 185.21/189.2(4), 185.22(5),
185.23(6),  185.23/193.09(7),  185.26(8),  185.26/189.21(9),  185.27/194.99(A),
185.3/187.22(B), 187.12/189.21(C), 187.14(D), 187.14/193.03(E), 187.19/194.91(F),
189.13/193.06(G), 189.15(H), 189.17/193.09(I), 193.04(J)

223.46/241.77(1), 234.04/241.81(2), 234.08/249.62(3), 234.09/257.1(4), 234.1/235.82(5),
235.76(6), 235.78/245.83(7), 235.78/257.13(8), 235.85/245.78(9), 241.69/245.82(A),
241.69/257.15(B), 241.71(C), 241.72/257.15(D), 241.76/245.81(E), 241.86/257.1(F),
245.82/257.12(G), 245.86/257.13(H)

167.44/175.74(1), 167.44/188.75(2), 168.34/176.5(3), 168.4/184.64(4), 168.42/176.72(5),
168.58/176.81(6), 175.6/179.53(7), 175.63/179.6(8), 176.48/184.63(9), 176.58/182.55(A),
176.61(B), 176.64/182.62(C), 176.69/182.61(D), 176.69/188.69(E), 176.71/182.57(F),
176.79/182.72(G), 176.85/188.87(H), 177.5/179.55(1), 177.65/181.71(J)

193.55(1), 193.57(2), 193.64(3), 193.67/200.84(4), 193.68(5), 193.72(6), 193.72/200.92(7),
193.74(8), 193.74/209.49(9), 193.76/197.84(A), 193.76/200.92(B), 193.8(C), 193.85(D),
193.86/200.98(E), 193.91/209.73(F), 193.97(G), 200.92/209.64(H)

191.71/208.48(1), 197.71/201.93(2), 197.73/206.31(3), 201.93/208.53(4), 202.08/208.62(5),
202.09(6), 202.09/208.49(7), 202.1(8), 202.1/206.36(9), 202.11/208.52(A), 206.13(B),
206.18/208.52(C), 206.62(D), 208.46(E), 208.47(F), 208.59(G), 208.62(H)

124.65/128.61(1), 124.69/126.71(2), 124.7/126.73(3), 124.74/128.94(4), 124.87/131.03(5),
124.91/128.55(6), 126.67/128.53(7), 126.7/128.56(8), 126.72(9), 126.72/128.82(A), 126.74,
(B), 126.75(C), 126.77(D), 126.77/128.58(E), 126.77/128.87(F), 126.8/128.94(G), 128.55/,
130.84(H), 128.81/130.78(1)

89.49/98.52(1), 89.52(2), 89.53/95.49(3), 89.53/98.44(4), 89.53/98.52(5), 89.56/98.27(6),
89.57/98.5(7),  89.58/98.53(8),  95.35/98.42(9),  95.4/98.39(A),  95.42/119.11(B),
95.43/98.51(C), 95.5(D), 95.52/98.43(E), 96.67(F), 98.32(G), 98.42(H), 98.43(I),
98.46/104.56(7)
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Fig. 1

Band features of Jinhuang mango detected by capillary electrophoresis at 9 SSR loci
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XN G M35 P18 R B iZ 5 | 2 5 Beks AR R . 4R A iR, SR SRR &
FERHES 14 JE S CH LLEHE, #F 19 A JEHS DNA 20 7 53 iEF — 4k DNA 43T & i 3iF
(R ) WIBLEERIE ARG B R AELLE (%4) .

R4 9MEREM (F) B EIERD

Tab. 4 Fingerprint code of 19 mango species (lines)

G () B AR KL DNA 53 F S (HiE 4k DNA 43 T B Ik
No. Cultivar (line)  Fingerprinting Bar code DNA molecular identification Quick respons code DNA molecular identification
Op=10
. 2% FH BABG2CSGA Pt
BABG2C5GA E
65DH16648
9EE9F8933
4BASS3AHI
HBF7564IC
H327C2BI5
FAJE913AT
5DI5JB72D
EC3C6FGD1
1416GGD5F
228BDDGBG
78TFTA81J
G

BS1ESEEE
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R4 9MREM (R ) HISEEIERE

Tab. 4 Fingerprint code of 19 mango species (lines) (continued)

% GEES) TG RS %% DNA 5y T B E Y DNA 43 F B OHIE
No. Cultivar (line)  Fingerprinting  Bar code DNA molecular identification Quick respons code DNA molecular identification
14 A37 876DASF9H | | | | | || ‘Eﬁs
876D
|| ||||||\||||\”||||\| i
e 1 ‘%ﬁ
R 1T 2
919414 E. [y
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L (133
oo e [[|[NNVINN e
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MRS 9 X, B EIKEN 19 7
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S 158 45, Hhg¥ M3 54 19128
Vfu)ﬁ, 5 Em oy AR w A B gy 45
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IR T KOS BT IR Y DNA 47 B ik,
SRS R Ao 0 R G A R IX 3 A7 I 1 2 T i
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YIRSEE T 55 (A IS AP ) DNA 437 S5 00E, X
XA S A A U AN S PRI T S M E . AT
LI K UL, SSR 4 FARICFEAT IR DNA 431
Bf 0 kA8 2 7 1 8 R AR R B D AR BIF 5 3 1
PCR #4159 3| 250 A Be i, fﬁﬁ%l% M9,

M103 75 19 i fp (R ) B8 s EEAR
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E 2 B8 7 JE A

4 Zig
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I3 T B e A B E SR
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