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Genetic Relationship Analysis and Fingerprint Profile Construction
of Pigmented Potato Based on SSR Markers

WANG Ruoqiu,ZHAO Peng, WANG Dongdong, WANG Yaohong, CHEN Qin”
(State Key Laboratory of Crop Stress Biology for Arid Areas and College of Agronomy, Northwest A&F University, Yangling.
Shaanxi 712100, China)

Abstract; Pigmented potato contains massive antioxidants such as anthocyanin and flavonoid, thus they can
be used as nutrient and healthy foods. To investigate the genetic background of pigmented potato and pro-
vide effective information on parental combination for potato breeding, we used 22 SSR markers for genetic
diversity analysis and fingerprint profile of 33 pigmented potato varieties (lines). The results indicated that
95 alleles were amplified from 22 SSR markers, and 82 alleles showed polymorphism. Polymorphism infor-
mation contents (PIC) of 22 SSR markers ranged from 0. 168 7 (STM1053) to 0. 991 9 (STI033) with an
average of 0. 841 1. UPGMA method was used for clustering analysis. With the similarity coefficient of
0.71, all the pigmented potatoes were classified into four cluster groups. A significant diversity was found
among four cluster groups. Five SSR markers (STM0031, STM0030, STI014, STM1029, STI0O01) were
used to select construct the molecular fingerprint profile of 33 pigmented potato varieties (lines). The re-
search results were useful to the parental combination during breeding for pigmented potato and rapid iden-

tification of pigmented potato germplasm resources.
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Fig.1 Tuber traits of some pigmented potato varieties
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Table 1 Pigmented potato varieties (lines) used in the research
% R L YR HHBA % [Es] HR B0 EHWH 0
Number ~ Material Potato skin color Flesh color Number  Material Potato skin color Flesh color
1 CQP46 1 White 4 White 18 CPW19 41 Red 2T Red
2 QP67 # Purple % Light purple 19 CPW199 # Purple # Purple
3 CQP69 2 Red 27 Red 20 CPW2 2 Purple 6% White and purple
4 CQP70 %8 Purple 4 Purple 21 CPW29 ZI Red 21 Red
5 CQP71 ¥ 21 Light red # Yellow 22 CPW35 4 Light purple VR 21 Aarnation
6 QP72 # Purple 2 Purple 23 CPW36 % Light purple YR 4T Aarnation
7 CQP75 27 Red 11 White 24 CPW37  £I% Reddish violet £ % Reddish violet
8 CQP77 % Purple % Purple 25 CPW38 % Light purple YR £T Aarnation
9 CQP82 # Yellow % Yellow 26 CPW45 Z] Red 21 Red
10 CQP85 1% Reddish violet 2T Red 27 CPWA47 # Purple 2 Purple
11 CPW10 42 Purple 48 Purple 28 CPW48 48 Purple 48 Purple
12 CPW100 %2 Purple 1£ %8 White and purple 29 CPW55 %8 Purple 48 Purple
13 CPWI11 %8 Purple 4 Purple 30 CPW6 £1 % Reddish violet #1 %% Reddish violet
14 CPW12 21 Red £1 Red 31 CPW8 %8 Purple 48 Purple
15 CPW14 Z1. Red 4] Red 32 CPW84 # %8 Light purple %% Light purple
16 CPW15 2 Red 2T Red 33 CPW99 2 Purple 2 Purple
17 CPW16 Z1. Red 41 Red
1.2 D% % DNA R 1.4 HBEFITREESH
YO ) D A% SRR R 40 B L (ot ELB S A I L MG SSR A7 AR ety B A TS Fe i —

TR EF A AR WA D R T — 80 CARIR VK AR PR AT
FFHMN4 DNA 425, R CTAB /N ikt
PRI HE P 4L DNA, 1% 35008 B BE 5l Ik A6 )
DNA Ji & . i3 & 43 % )% B i1 NanoDrop 2000 ] &
PEI DNA H B L SR J5 5 R W B 100 ng/pll, B
F—20 CUKAHIRAE .
1.3 SSR #RiZ4#7
AR 2 2 HAh A SCBIF 58 SCHRY L B T S

B R R 22 4 SSR ARid. 519 IT 51 45 AH G
FRNE 2. B R RN &I EmAY TRERA R
Al A .

PRI R R R 15 pL:ddH, O K 4. 50 pl.2
X Es Taq MasterMix(Dye) 24 7. 50 ;L,10 pmol/L
ERBIHHR 0. 75 pl,10 pmol/L I 5191 % 0. 75
pL.DNA 4K 1.50 pl,

PG NAR T 94 CRIARBUZE M 2 min; 94 C
A5 PE 30 5,58 CiBk 30 5,72 CHEM 15 s, T H 30
MEH ;72 CAFEM 2 min, 4 C{R7F. PCR ¥
8 0 AV 78 M 2R T A4 T M 5 G P K R U P K 285 SRS
il T 8 e s W B 8 SR

B A A 17 E AR A 07,
FIH NTSYS-pe 2. 10 B4 #r il 46 b4 KL 9 35 15 £
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% (UPGMA) #E47 B2 /37 . Tree plot Bl T4
il Ao AR SR 2 1
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oK e 2V PSS SR L A R T
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RACUEE B UK EE A . L PR & 2R (B 2) Tl LU i
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Table 2 Primer sequences used for SSR markers

SSR #Rid E 51975 B 151 9 7 5 e o 4
SSR marker Forward primer sequence Reverse primer sequence Chr.
STI060 ACTTCTGCATCTGGTGAAGC GGTCTGGATTCCCAGGTTG il
STI1005 ACAGGAATCACACCTGCACA TTCAACATCCGCCTGTCATA Il
STI025 CTGCCGCAAAAAGTGAAAAC TGAATGTAGGCCAAATTTTGAA VI
ST1032 TGGGAAGAATCCTGAAATGG TGCTCTACCAATTAACGGCA v
8038 AAACCTGCTACAAATAAGGC CAGAAATAATTGGAGGAGATG i
S102 TTTAAGTTCTCAGTTCTGCAGGG GTCATAACCTTTACCATTGCTGGG —
STM0031 CATACGCACGCACGTACAC TTCAACCTATCATTTTGTGAGTCG VI
STI1044 GAGAACCCCACCCACCAA GGTATTGTGCTTGAACAGCCA i
STM1053 TCTCCCCATCTTAATGTTTC CAACACAGCATCAGATCATC Il
STI018 CCACTACTGCTTCCTCCACC GCAGCAACAACAAGCTCAAC X
ST1048 CGAGTCCGTGGATCTCACG GATTCCCGCCGGTAAAGC I
8072 TAGGCTCGGGTCATTACAATAA GCTCGCCTGTGTTTGTTGT v
STI001 CAGCAAAATCAGAACCCGAT GGATCATCAAATTCACCGCT v
STM0030 GTTCATTCGGATAGACTTGAGACA TGCAAATACTCTAGAGCAAGAAGG
STI1005 CTAATTTGATGGGGAAGCGA CGGAGATAAAACCCAAGTCC i
STM0019 AATAGGTGTACTGACTCTCAATG TTGAAGTAAAAGTCCTAGTATGTG il
ST1029 GACTGGCTGACCCTGAACTC GACAAAATTACAGGAACTGCAAA I
STI1033 TGAGGGTTTTCAGAAAGGGA CATCCTTGCAACAACCTCCT Ml
STM2022 GCGTCAGCGATTTCAGTACTA TTCAGTCAACTCCTGTTGCG I
STM0028 CATAAATGGTTATACACGCTTTGC TAATGGAGTTCCTGAAAAGAAAGG i1l
STI014 AGAAACTGAGTTGTGTTTGGGA TCAACAGTCTCAGAAAACCCTCT IX
STM1029 AGGTTCACTCACAATCAAAGCA AAGATTTCCAAGAAATTTGAGGG 1

M. DL500
F83EH 41 DNA 5w Bk

Fig. 2 Agarose electrophoresis of potato genome DNA
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Table 3 Amplification results of SSR markers

SSR #rid S Z 5L LA B
SSR marker Alleles Polymorphic alleles PIC
STI060 4 3 0.907 8
STI1005 4 4 0.971 7
STI1025 2 1 0.723 8
STI032 3 2 0.721 2
S038 3 2 0.881 2
S102 6 6 0.949 7
STM0031 4 4 0.978 2
STI044 3 2 0.788 5
STM1053 1 1 0.168 7
STIO18 4 3 0.817 5
STI048 2 2 0.781 6
S072 3 2 0.871 6
STIo01 6 6 0.948 3
STM0030 3 3 0.917 5
STI1005 12 11 0.979 3
STMO0019 3 2 0.817 2
STI029 4 2 0.837 3
STI1033 11 11 0.991 9
STM2022 7 7 0.969 0
STM0028 4 3 0. 866 0
STI014 4 3 0.848 5
STM1029 2 2 0.767 3

M 1 2 3 4 5 6 7 8 9

200 bp

150 bp

LR RN (RO s B0 A48 7 SRR 4 DR R
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A CPW2 Fl CPW100, ¥ 246 55 8 D B (fE 5 6
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2.4 EBYBEIESH

WHE 22 X514 3G 250 N GETH o007 . 27 6 % 18
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STM1029.STI001 3t 5 XF 519 ] THI & 33 Iy B
L ERRE 43 T bR ic fe SC R . STMO031 47 3
W & R /N 4 B & 210, 195,175 FT 120 bp;
STMO0030 4" 14 th iy 4% 47 K/ 43 il & 160, 140 il
133 bp; STI014 4714 Y 54 K/ il 140,132,
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Fig. 4 Genetic clustering tree map of pigmented potato
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M. DL500;1~23 4341 Jg Ty % 3 5 il CQP46 ,CQP67 ,CQP69,CQP70,CQP71,CQP72,CQP75,CQP77,CQP82.,CQPS5,
CPW10.CPW100,CPW11,CPW12,CPW14,CPW15,CPW16,CPW19,CPW199,CPW2,CPW29,CPW35,CPW36
K3 5l STM2022 14 4%
M. DL500; 1 to 23 are CQP46. CQP67. CQP69., CQP70, CQP71, CQP72, CQP75. CQP77, CQP82, CQP85. CPW10, CPW100,
CPWI11, CPW12, CPW14, CPW15, CPW16, CPW19, CPW199, CPW2, CPW29 , CPW35, CPW36
Fig. 3 Amplification results of primer STM2022
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Table 5 Fingerprint profile of pigmented potato genotypes

B (&) Variety (line) STMO0031 STM0030 STI014 STM1029 STIoo1
CPW35 1100 101 1110 11 010101
CPW48 0000 101 1110 01 111101
CPW55 0001 001 1111 01 010101
CPW29 0000 001 1100 01 111101
CPW38 0100 001 1111 01 001111
CPW11 0100 001 1101 10 000111
CPW12 0101 001 1111 11 100101
CPW19 0001 001 1110 01 001111
CPW36 1100 001 1111 11 001111
CPW15 0001 001 1110 01 100101
CPW16 0001 001 1110 01 000100
CQP71 0000 100 1100 01 000101
CQP69 0000 001 1100 01 000101
CQP85 1100 001 1110 11 000110
CQP70 0000 000 1110 11 000100
CQP77 0101 001 1111 01 001100
CPW6 0100 001 1100 10 000101
CPW14 0001 001 1100 01 000101
CPW37 0100 100 1101 11 101110

CPW199 0100 011 1111 10 000101
CQP67 0110 001 1111 11 001101
CPW99 0100 001 1111 11 000100
CPW8 0100 001 1110 11 001101
CQP72 0100 001 1001 10 000001
CQP46 0010 111 1001 10 000101
CQP82 0000 001 1101 01 000101
CQP75 0101 001 1101 11 000101
CPW10 0100 100 1111 01 000101
CPW45 0000 001 1110 01 100101
CPW84 0010 010 1101 10 111101
CPW47 0100 001 1110 11 001110

CPW100 0011 000 1100 10 011111
CPW2 0000 011 1101 11 000111

0 FIRIRA A TC A7 . 1 Fon AT b A

Note: 0 means there is no band at this locus, while 1 means there is a band at this locus

120 1 113 bp; STM1029 §" 3§ Y 26 /N ar Bl s MR 5 0519, nl ASE 2 X 73 33 i fiti:
170 #1 160 bp; STI001 3" 3§ t 1) 2% 4 K /73 53l J2 @%%%*ﬁ*ﬂr(%@ 5.
240.,230,210,198.,194 F1 189 bp, X 5 Xf 5| Y 7£ it N A

e \ i 3 W B
AT BECRE R b T R E) 19 AN SO L 22 A8k AR A
7 5UIK 18 A, - H gt 51 4y il LUK 3. 6 A4~27 4 R S5 5% 35 7 A AT LAl b E) 23 58 0 2L SR AR 1Y
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Ve AL N BT R AR H b AR K
H R, R Y KOEAR R MG 25, ANFEF
JoT 5 5 2% G 22 3 A RN AR SUIELE I A /L R T AR 5
B R SR AL A 0 BEBC K SR P 48 e A
HENE L., MaFrricB AR IR ZHE KT B
BEMEREE 252 M, L DNA 7K P 1 X 43 AN [
an RN L 22 R ROE TR, W IFMFRE AL
BB AL ZREE R (8 S B T R A ROR) 42
HEARYE AR BE S h i F T 33 AR A I %
SRR E R 22 X5 G R R T
GERFRW] 33 D EEE MR R B X R 2ERRK AT
YA AERE, Hh R L B T MR R (4D
SO (LD RO R KR 17 MR B
CQP71 MR B BN Z o Hoa 16
BHL A6 SR EMF (R KRN RA 2
AKEE CPW2 Fil CPW100, 2 &4 % (0 D44 8 |-
ARV 3 MR OSBRI EE LRI
AT AR T 522 o/ AR Z AR OK AR, AT RE
HIRZE B EAR —F K, HITE RIS kA
B, 65 2 B R B bR 09[R B R 580 % s 22 .
KRN AL 7 AR o 4 SRR GRO 26 5
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