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Analysis on Genetic Diversity of Potato Varieties Based on ddRADseq
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Abstract: [ Objectice ] The present research aimed to collect potato variety ( strain) resources, study the
population structure and genetic diversity of potato germplasm and develop SNP molecular markers, with a view to
providing theoretical foundation for potato variety identification and molecular marker—assisted selection breeding.

[ Method ] Genome DNA of potato tender shoots was extracted and digested with restriction enzymes Msel and Sacl.

After quality verification, Paired—end sequencing was carried out on Illumina HiSeq platform, sequencing data was
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aligned to potato reference genome with BWA software, SNP and InDel variation sites were detected and annotated with
GATK and ANNOVAR respectively, and population structure analysis, principal component analysis and genetic diversity
analysis were conducted based on the SNPs. [ Result ] By simplifying genome sequencing, 7.50 x 10°® sequencing reads
and 2.04 x 10" bases were obtained. A total of 39038 variation sites were detected, of which 36 267 were SNP sites and
the other 2 771 sites were InDel. Based on the Structure analysis and PCA analysis, the 185 samples were divided into 2
subgroups. Population phylogenetic analysis showed that the individuals in G2 subgroup were clustered together with close
genetic relationship, but the branches in G2 subgroup were far from the center and accumulated more variations than other
individuals. PIC, He, Ho and Fis were 0.3107, 0.3932, 0.1852 and 0.553 respectively, which indicated that the genetic
diversity of potato varieties ( strains ) was poor, SNP-Panel with 120 SNPs distributing on all the 12 potato chromosomes
was developed and 60 SNPs of 46 samples were verified. [ Conclusion ] The research results laid a foundation for the

study of potato genetic diversity, molecular marker—assisted selection breeding, development of molecular identity card and
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construction of genetic map.
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Tablel Sources of potato samples

FF5 No FeE Source ATV Y ariety

1 JREALN R EBE 1606-1. 1613-1., 1613-2, 1613-28-1. 1613-29. 1619-1. BY3. Y16-1 Y16-11, Y16-
12, Y16-13, Y16-22, Y16-24 Y16-25, Y16-3, Y16-4, Y16-6. Y17-10, Y17-11, Y17-12. Y17-13,
Y17-14, Y17-15, Y17-16, Y17-17, Y17-18, Y17-19, Y17-20, Y17-9, KVG7: (DXY ) | MiWE2 ( GaLi) |
Ber—4% (YH1) . #5]85-38 (YY85-38)

2 RN EA B S17-166-11, S16-1342, S16-1346. S16-1539., S16-156. S16-1658. S16-2069., S16-407. S16-411.
S16-425, S16-829, S17-1-1, S17-1-11, S17-114-10 , S17-114-2 S17-114-4, S17-1-15, S17-11-
51, S17-115-4, S17-115-6, S17-119-1, S17-119-2, S17-129-3, S17-147-10, S17-147-12, S17-147-
13, S17-147-23, S17-147-25. S17-150-1, S17-150-10. S17-150-13. S17-150-17. S17-150-2. S17-
150-3. S17-150-6. S17-150-8. S17-1-6. S17-172-2. S17-173-30., S17-173-4. S17-173-97. S17-
1761, S17-179-1, S17-179-10, S17-179-11, S17-179-2. S17-179-5., S17-179-9. S17-181-1, S17-
181-12, S17-187-4. S17-188-13., S17-188-2, S17-188-4. S17-188-5. S17-1-9, S17-192-12., S17-
201-1, S17-2-5, S17-27-1, S17-4-13, S17-4-21, S17-5-47, S17-5-67. S17-8-1, =% 306 (YS306) .
HErn—5 -1 (ZiYunl-1) | Bx—5 -2 (ZiYunl-2)

3 Aerhgalr KA 10A018-1. 10FM72-23. 11A002-13. 11A010-4. 11A017-6. 11A036-4. 11A043-1. 11A043-2. 11A052—
1. 11FM0028, 11FM12-11, 11FM14-6. 11FM22-3, 11FM43-6. 12FM01-14, 12FM01-3. 13FF13-
3. 13FM40-2, 14CH08-3. 14EM03-7. 15A019-3, 15A029-2, 15A029-5. 15A032-12, 15A032-31,
15A032-40, 15A032-44. 15A032-45. 15A032-47. 15A032-48, 15A032-49, 15A032-5, 15A032-57.,
15A032-62, 15A032-65. 15A032-8. 15A043-1, 15A043-2. 15A047-1. 15A051-1. 15A073-1. 15A073-
3. 15A073-4, 15A075-1., 15CH28-11, 15CH28-3. 15CH28-8. 15CH51-02, 15CH51-17., 15CH61-2.,
15CH62-10, 15CH62-5, 15EM27-1., 15EM27-2., 15EM28-1, 15EM32-1, 15FM04-5. 15FM18-05.
15FM19-1, 15FM42-2, 15FM45-05. 15FM49-2. AC338. Adriondack. %% 15 ( HuaCail )

4 ot Al B2 B M 75 (187)
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ANKE S BB, R I AR R 2 O, T
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( Neighbor—joining methods ) MR G AW, I
it getree ( Version 1.7.10 ) #E47 ] MALALEE, FE
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P {5 B &% & ( Polymorphism Information Content,
PIC) . W %% & & ( Observed Heterozygosit,
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2 HRE5SH

21 TRASENRER

3 2 e X 3R S clean read 7.50 x 108 4% .
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IMb) , 55 YLk [ SNP {v 5 % B e i (83.50
A /Mb ) 5 InDel 28 543 A5 7F 12 425 fafk 119 4y
AT 1.97~6.05 4 /Mb Z 6], [A£E 10 542
AR ERAL, 5 YR %E R (%
2) o [R)—Z Y0 RN ] X 38R ) 25 SA07 o5 4 LA
TERRZES, W1 SY K 10~20 Mb JERINAYAE
S Ao R B, B 100 kb FETEZY 90 AR A A,
TMAE 70~90 Mb 315 Bl A S S0 5 3 BE A (& 1)

F2 TRAASKWNSEITER
Table 2 Detection and statistic results of variation sites

SNP InDel
‘ K1
b7 S L e B
%ﬁﬁ&,ﬁ 7 Length ey W B W
Chr. ID H D L. HL D .
(bp) Number ensity Number ensity
© (/Mb) © (/Mb)

Chr01 88663952 5724 64.56 382 4.31
Chr02 48614681 2207 45.40 188 3.87
Chr03 62290286 2272 36.47 206 3.31
Chr04 72208621 3009 41.67 212 2.94
Chr05 52070158 4348 83.50 315 6.05
Chr06 59532096 2465 41.41 203 3.41
Chr07 56760843 4010 70.65 267 4.70
Chr08 56938457 2908 51.07 235 4.13
Chr09 61540751 2736 44.46 240 3.90
Chr10 59756223 1567 26.22 118 1.97
Chrl1 45475667 2027 44.57 183 4.02
Chrl2 61165649 2994 48.95 222 3.63
A1 Total 725017384 36267 2771
34 Mean 50.02 3.82
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Fig. 1 Distribution of variation sites on chromosomes
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FIH ANNOVAR B A445 6728 7 5 E 525 3%
DRLZH A B 3 R A A7 B AR B AR S i R4 T
HRE, 458 (R3) B, HH 26 697 4~ SNP (i
M TR X, &7 BT A SNP 57 55 1Y 73.65%;
1 392 4™ SNP 3 s, o7 =35 PR 2 3B 4 (o7 0, 100 1
kb JEFEIY, 1 314 4> SNP {57 5 o7 T 55 52 01 o7 5
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A~ SNP A 57 F 3L K &8, 5 BT A SNP A 5 1

18.56%, Horb 3172 /> SNP v S5 T & 1 X e,
2 605 1~ SNP i sS4 F 48 i X5 352 4> SNP 1i;
AT 5 UTR X, 597 M7 &S A7 T 3' UTR X5

34~ SNP v i for F ol AR s A b Bbhh, g
1761 4 (63.57% ) InDel i 5 T-HEEAE] X ; 308
N InDel 437 S A T LR Gt IX_E R 1 kb 5 [F Y
25.31% 1) InDel {3 35457 FHE F N EB, Hi 406 4~
NFNE TN, 134 M FAMNEFHN; 3 UTR A S
UTR X3R4 InDel 437 55550535104 101, 56 /1~5 4
A~ InDel 437 2357 F AT AR 5L AR A

K3 ERNERGLRANH

Table 3 Distribution of annotated variation sites

SNP InDel
532 Category ik Ho% Bk %
Number Ratio (%) Number Ratio (% )

JEF A X Intergenic 26697 73.65 1761 63.57
| / Fi# Upstream/Downstream 2822 7.79 308 11.12
% Upstream 1392 3.84 157 5.67
"N Downstream 1314 3.63 132 4.77
3T i Upstream & Downstream 116 0.32 19 0.69
FHX Genic 6729 18.56 701 25.31
AT Intronic 3172 8.75 406 14.66

A1 4§ Exonic 2605 7.19 134 4.84

[f] L5275 [ dERSAY Synonymous/nonframeshift 999 2.76 39 1.41

A IF] X 2275 1 A% Nonsynonymous/frameshift 1535 4.23 90 3.25
BB ZE L Stopgain 65 0.18 5 0.18

1H 7% Stoploss 6 0.02 0 0.00

5' B4ty X UTRS' 352 0.97 56 2.02
3 JEA%IX UTR3' 597 1.65 101 3.65
BEFEMEDT Y Alternative splicing 3 0.01 4 0.14

23 ODREBEEHHH

J T A 5 B S A BRI ZE R, 18
1 PCA 2% i BE A5 2] 11945 2% SNP bric iE 17 4 2
AbF, AR HRIOCHE B T hRid 22 55 B
WerE YA br il b, AR bR A X A 22 S 1 R
JE R IR, PR L 1 S22 S,
WRE S FhRie S5 S AL, AE PCA &
IR B G . PCA BUS R, 55— FR1E ) i
(PC1) 55 ¢k i (PC2) A LR A5
B PR IX 43R G1 AT G2 IS TERE (& 2A)
I Structure B4 X AR S FEAT 08T, HEARS,
M) AK EAZ AL E oR, 24 K=2 X
B AK {EER K, PR AR A 58 B B B A W0 AR A0

2, X455 PCA 4 R —3, BRI AMFSE
FER S AP RERC R &3E (B 2B) o G2 AT
E29 A (R) &%k A sEE LI F ¥
Be, 433k S17-192-12, S17-114-4, S17-188-
13, S17-119-2, S17-188-4, S17-114-2, S17-
166-11, S17-147-12, S17-114-10, S17-1-1,

S17-176-1. S17-173-97. S17-4-13, S17-201-
1. S17-173-4. S17-147-23, S17-187-4. S17-
1-9. S17-4-21. S17-173-30, S17-1-11. S17-
129-3. S17-27-1., S17-8-1. S17-1-15. S17-
181-12., S17-172-2. S17-181-1, ¥ =x—5 -1;

T 156 D F (R) ML GLIERE, ffEk
AFREER . A, B VIR, TS &
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