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Abstract

The single-nucleotide polymorphisms (SNPs) in the genome of Lycium barbarum were identified
using the high throughput sequencing technology based on the Illumina HiSeq2500 platform. A
total of 5,780,671,000 bp high quality data were produced. All of the reads were assembled into
880,315 contigs with 295 bp average length. Using the contig assemblies as a reference, 721,813
SNPs were identified. Among the SNPs, transitions were 454,827, transversions were 266,986, and
the value of Ts/Tv was 1.70. Among the SNPs, A/G (31.69%) was the most abundant, followed with
C/T (31.32%),A/C (10.78%), G/T (10.75%), A/T (10.27%) and C/G (5.18%).
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WP J53£153215,780,6 71,000 bp ¥ R EHi#E, L1 43 /518 21°F19KEH295 bp#contig 880,3154 .
R BAREATSNPHIRN 578 5721,8134 SNPs. H A ##E It 5454,8274, 5 EH1163.01%, B
¥i3t5266,9861, 15 EE1136.98%, HHEIMBBM LLAITs/TVNL.70. FiE K EHEAHBA/GEHKIL
BIBE, N31.69%, FHARRPTEREAIKKARC/T (31.32%), A/C (10.78%), G/T (10.75%), A/T
(10.27%)F1C/G (5.18%).
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1. 5|8

FIAC A RHOAC & T RE AR o, A2 AAE - FEAI A R 1 X, BR800 58 A o o 114 70 A (Fukuda et al.,
2001) [170 FREFAC 1) 43 A b X e A G 78 P AL RN 5L 2 T X DA Je— 28 #h b [X (Jia et al., 2009)
[2]0 AACKT TR I IR R B A R IR R & e, RefEE 5. S s LigEh EE A
K, BrEdLY, LR EETE. WE. Hb. TEAEEXAE N TRV S RE v S g fh
(Zhao et al., 2004) [3].

MR RS SRR 2R, Blinkid 208, AWm, ISR MRS, FimLEA R
BEG P PUEEE . DUMOR . TERRE R PO UG ORI AETE DDA RN 5 A5 2 MR H (Inbaraj
et al., 2010; Duan et al., 2010) [4] [5]. FAC R SRR F5ob FH F¥R 7 IR GEART 2808, 02 787 AR 599 A
B W 7 T 59 4% G 25 (Hitcheock, 1932) [6]. HH T HIAC A SR B IE R, HAEIRE A58
ZAE, BERETE, HIAHESE X O8O X 25N S Pk

SNP (Single-nucleotide polymorphisms), BJHAZ IR 2 24514, LR 47 51 F 5+ & 1 DNA 2351,
EATRERE L B B (B ThAE, DRI R AR 22 50 RN R R A 5 (1 2 At

—AEBL T, YIFIELRIZL N SNPs (173 A 1 A ATRHE R AN ST, JmAs X ) SNP 43 A1 A EAIK T
AEgmALIX o B IR S, B4R B A, AR A DL S HoAth ¥ DX 32 #SRE R 21 SNPs 1) 4341 %5 5 (Nachman 2001) [7].

SNPs 1 — 17342 B % 18 Ik 5200 £ 1 1) D RE T 52 0 B R B AR S, 53 — 3040 /e i T R A AT e
M A S, RRAFRIRAVIERAE, B R LR XRERBHEEKR, I HAAREE R,
T FE 422 R 41 5CHK 70 AT (GWAS, genome-wide association studies), it4% 3% [1#4 2(Thomas, 2011) [8], QTL
3 HT(Garrett et al., 2012) [9], 43T hric ki B & F(Thavamanikumar ez al., 2011) [ 10128 K #8432 FIFH o

BT HLAE AL 2 RN DN 412 07 TR0 Bk, A IIANRI 78 SNP 76 JE DR 40 b () 70 A AR A th B B 3
N (Steele et al., 2008) [11]. B MBI FHEARM KRR, HEp@EaE. 80 HRE R0 R s 155 SNP
(ARSI A A2 AT I B o 32 4 1k, BT v & I (1 D7 VEEAT SNP BUAG I /e AR 2 o AR

MRS I RE L, 2B RN B R 27 AT 7 Q2 LLRR N, (HE TR 7 LR IC E e kb i 5
BrEe, FLEEDNZL SNPs J7 T BB FC M AR AR IE . SERE 70002 4 1 AR 2 07 TH O G 75— e R R
W) I AC B Ah A, I DAL I8 A 25 R0 3 TR 4 25 5 TH (ORI AR R AT o 5T M AT 7 8 5 R A 245 7 T ) 2
PR, ASCRI 28 AR mEd 7 H AR H RAD bric d A AC 5 R HEAT T W46 20 A Ja B4R 1 LR K7

DOI: 10.12677/hjas.2018.87105 700 ol


https://doi.org/10.12677/hjas.2018.87105
http://creativecommons.org/licenses/by/4.0/

B &5

E/ SNPs Frid, IXEEFRICH AT T — P MAC i i B s A% B, SRR M IORRIL T AR ANE A, Dt
AL 2R TR 20 2 F 7 B Al

2. MRS E
2.1. 4R F0 DNA 2B

TEMA(L. barbarum L)FEETT 2014 )\ H 03K B F AL AR 7 oA R 5 2R H . LR 4
DNA FH] kitDP305 (KAR, JbH)HREL. $EHUSF]FH NanoDrop 2000 (Wilmington, DE, USA)FEx fig b i
HL YK EAT S5 A
2.2. BEEMMIF

F RAD (Restriction-site associated DNA-sequencing)ill 7> 77 V244 A ft 5 K 2H 2E 4T 84k (Baird, 2008) [12].
H 3L K41 DNAlug, ) EcoRI W YIEFIEATIHL(GIAATTC), #RJ5 N P1 $23k(7] 55 EcoRI f§1]] DNA 11
HAN: FERAECSKITA 7 BOR & EREENFT I, HLIKIEIY 300 bp~700 bp B, AR5 AR T4k 5 in
A; N Solexa P2 Adapter, P2 NJE#XEES X Y & DNA, Al SEdliE B P BRI S P1 A P2 23k
RAD #5ic; PCR # # Wi 70 554 P1 AT P2 83k tag Frailo il s 4 A0 A7 R AT Qubit 2.0kit (Life
Technologies, Carlsbad, CA, USA)f:ill i &, Agilent 2100 (AgilentTechnologies, Palo Alto, Calif)f& il F Bk i)
Koo K 5 i)l € R F Tllumina HiSeq2500 (Illumina Inc., San Diego, Calif)fR 452 7 #E4T ¥ .

2.3. WiRREFIAAR

FIH In-House scripts F{1% 5t 5 A1 = & 1007 £ds 1 % Bk, H EcoRI (GIAATTC)BEIN £, X Clean
reads AT PR EE TS, Siil 2 HE 5 EcoRI 3K 1) Reads %1, F|H Velvet Optimiser software (Zerbino D
R and Birney E, 2008) [13], RIZERINSEEAT BE 25 . BB BEDIR B F 5010 reads #E47H2E, FH408
REE BRI NEATHET R R BE 1 1) reads AF AP 3E4T 5828 AR IR FEAS B0 SR )5 1Y reads HEAT 24
e EE XA, R RRNER, B9 —imi reads #E4T contig 182, 5546 N BRI /NAT overlap
FIRR, BPHEELF contig 5 57— IR reads HEAT %R, HEERR I contig J741 .

2.4. SNP &

FIFH BWA 3 fH(Li and Durbin 2009) [141E07 FIFTA reads X2 4247 09741 L, LEXTE5RE
SAMTOOLS (Li et al., 2009) [15] [16]2:BrHEE(Z%L: rmdup). Candidate sequence variation were filtered
according to the following criteria: 71| FH U1 S A% RS IR A A 1 22 2 PR o5, ads DL i P8 A0 e 43 3
JUE AT SNPs: 1) Q20 Ji & H| CHF F B 1E Q20 B P45 1R F KT 1%H7 SNPs i JiE$); 2) SNP WIS F (&
TEIRE)TE 2~1000 YuFE Y5 3) SRCIEHICKHERA N SNP A7 B R HR KT 0.1 BIA7 st 4 o
3. SRER
3.1. MFERMNRE

FIF Tllumine HiSeq2500 “F-&, i 4L155] 5,868,777,750 bp [IHHIE, 2 BRAK T & 1 50k 5 15 3)
5,780,671,000 bp [ i &5, A BERET] 98.5%, HHRFEN 0.04%, Q20 Al Q30 7354 92.87%F
86.9%, GC & &N 37.97%.

3.2. RAD tag ZiitFIR A K FEPA KSR

TR Reads #0H 21,317,936, i Clean reads £ H J5 11 96.76%. £ 205 515 23K 8N 295 bp
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] contig 880,315 4>, £ K 260,163,757 bp.
3.3. EXEISEFIIER

I 745 B 1 reads of B B 4H B8 47 1 7 A, 245 41,912,578 44 reads I EE N, o5 54 reads 2 H 1 90.63%,
IX G LE ST ) reads [P Y00 PR FE N 14,65,

3.4. SNP #MLER

for it SE AN GRIE J5 15 21 721,813 A~ SNPs. H 4 B It f 454,827 4>, (5241 63.01%, Hiffit
H 266,986 1, (HEE 36.98%, FEEAIEHAI LG Ts/Tv A 1.70. XANHEZEE KT Ts/Tv 3B E
{8 0.5, XFl Ts/Tv LA SEBAEAR — BB N “FHAlf 2" (Collins et al., 1994) [17]. HirimZE 1]
77 A AT RE A MDA E R S IR kA I R A T A e 3 B B D A 5 RAR TR BK 7 (L er al., 1984; Wakeley,
1996) [18] [19], A FIHER DNA 73 A W RIS IE 1) 2544 DL K AR 45 N FERFIE HE (Tang et al., 2008)
[20]. #HAmZEI ZAEIR Z St P A RO, Bl 4 H Ts/Tv Hefily 2.79, imi KT 0.5 (EE
WHEERER, 2015)[21], E KT AR5 E %I (Morton, 1995; Batley et al., 2003) [22] [23], HFRYAI
K ) 5 DR 2R 90 R B A SR 4R (K raus, 2011; Aslam, 2012) [24] [25] (4 1),

B B ki A/G I EL BB, N 31.69%, FLARSEAIAT 5 LB N C/T (31.32%), A/C
(10.78%), G/T (10.75%), A/T (10.27%)F C/G (5.18%) (¥ 1).

4. &iL511ie

RIERT ARIBTFF, DNA H ) 5-H 5 g 0E (5-methyleytosine, SmC)ZRAZRL T MR, Kt C/T
FAFLE SNPs A5 o (5 #5 1m [ LL 2R (Bird, 1980) [26]. {HASH 7T (45 R ERFF Sz i, A/G 8B 1%
T C/T KA B . BRI AL SNP A sF 845 A/G R C/T B AR ZE /NS, 1078 HoAth 4 Fh
FIRE 7 C/T 2R 5 B i BBl (Chao et al., 2009; Kraus et al., 2011) [27].

W 5 = T BOR (R RS R 7, e s 7 7R 2 AR R I FF R, T SNPs B 5T

Table 1. SNPs type and quantity
= 1. SNPs KEVAHE

Brikm e H 4 (%)

L2 454,827 63.01
A/G 228,731 31.69
C/T 226,096 31.32

s 266,986 36.98
A/C 77,843 10.78
AT 74,163 10.27
C/G 37,378 5.18
GIT 77,602 10.75

Ts/Tv 1.70

Total 721,813 100
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WAWITIRN o« A SCHXT THIFE SNPs B 38 A7 AT R 70 0T LLA Jig B2 o % g A P ol DA J — S otk
N3 IR ) SR IE 43 BT (association analysis) et A 20, [7] S A MyAC b iy 25 238 DR i Th 6 40 BT R 42 0 B4 At

fitti o
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