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EH) SRAP-PCR F ZHIZE s 54k

Fak | K OH, #HEE, BEZE
(VLI MOl BHAA 5T BE, VL8 m At 211153)

WE., AT FEHRSTAREG T B, AFM Saix matsudana 7 M AL, @it E X £ &%, KFETIHOHEER
7| &3 % & (sequence-related amplified polymorphism, SRAP)-3R & 8 4 X A (polymerase chain reaction, PCR)# % ;
*F SRAP-PCR # 3§ /2 7 # 2 KRB KR E#ATHAL, 25 R4 T . KA EKZ, 2500 wL L &R T, 4 20.84 nkat @
Taq ¥, 2.00 wL Mg (25 .00 mmol-L™"), 2.50 uL #& &4 (WA F R ANTPs, & 2.50 mmol-L™), 1.50 wL 514
(20.00 pmol-L™), 100.00 ng DNA #£4& , 2.50 wL 10 x Tag B4 7P ik , ¥ 3% 425 94 °C 2.0 min; 94 °C 1.0 min, 38 °C
1.0 min, 72 °C 1.5 min, 5 ME2R; 94 °C 1.0min, 54 °C 1.0 min, 72 °C 1.5 min, 30 NE3; 72 °C 10.0 min, 2R A%
B B ok (PAGE) A | S A &0 A mr ) FESR, RATURTENLABABMGARIH, B4 K245 12
KEW, RKRKFAFE, FH, MEFI I I S A% (SRAP); EX % ¥kt
FESES, S7223 XHERE . A MXEHRS: 1000-5692(2010)06-0945-05

Establishing and optimizing the SRAP-PCR system for Salix matsudana

WANG Hong-ling, ZHANG Jue, JIAO Zhong-yi, SHI De-zong
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Abstract: To enrich the molecular marker method for willow trees, an improved reaction system from a se-
quence-related amplified polymorphism-polymerase chain reaction (SRAP-PCR) of Salix matsudana(Hankow
willow) was obtained with an orthogonal design. In addition, the temperatures for two annealing methods
were optimized in the PCR amplifier and a polyacrylamide gel electrophoresis (PAGE) was employed. Re-
sults showed that the reaction system was 20.84 nkat Tag, 2.00 pL Mg?*(25.00 mmol -L.7"), 2.50 wL de-
oxyribonucleotide triphosphates (ANTPs) (2.50 mmol - L™ each), 1.50 pL primer(20.00 pmol -L™"), 100.00
ng template, and 2.50 pL 10 x Tag buffer in 25.00 plL. The program was as follows: 94 °C for 2.0 min;
then, for 5 cycles, 94 °C for 1.0 min, 38 °C for 1.0 min, and 72 °C for 1.5 min; next, at 30 cycles, 94
°C for 1.0 min, 54 °C for 1.0 min, and 72 °C for 1.5 min; and finally 72 °C for 10.0 min. Results of PAGE
showed that clarity and amount of information increased with the new procedure. Thus, this superior method
could be used for research on S. matsudana. [Ch, 4 fig. 2 tab. 12 ref. ]
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A 257 B 122 ANAERN 33 AR, &4 L AR IKEA KRR A M, B > AR L AR ST A
T 20 {22 90 AR, EEAREANTRE, JUE A TR B B0 | PSR RO MR AL A (quantita-
tive trait locus, QTL) A7 MU EB AR ICSE; B H B bRIE 7k B2 ZREVLY 1 £ &% DNA (randomly
amplified polymorphic DNA, RAPD), #"3§ h Bt K Z 5% (amplified fragment length polymorphism,
AFLP), {8 & J¥ ¥ (simple sequence repeat, SSR)%E1>4, H &R &0 SSR bric (s B2 5% A
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SN, ENARTEA SR ERE, 220 SSR ARic i THIR AR IR FRiC e 2R
132N, (AAE L RIS R 855 5 A R AN R I N GE 250, A0 G799 3 2 85 (sequence-related am-
plified polymorphism, SRAP) &k T 5 & M4 205 1V (polymerase chain reaction, PCR)#"# i) 57 Y
OF FARCHER S H FETTEVE Y G S b N C 28 Fe BT (BRI RO A5 R R Ak T R 2D B
B ORI R R RN Z A AR AR 22 S, IR [R) — Ff 2 AR IS SOR B T A R Ry, 7 i 2
PEATIE Y R AL . B Bk R A T RIS B 7 i, SR T B DR SR XA BOR 52
Wel o AN T 20 2 R E AR S st vk, AR BR OC Y 91 B 4 2 A5 v 2R A i X R
(SRAP-PCR) Y S AR £, TEMCHEAT 1 PRI A B R O RS2, X S AR R gk — 20l s JF %™
HOAR AR JOR B R T LU ROLAL, AT SRAP HORTEMIRI AT 5T b i 732 1y FH e AR R S i

1 MHEE T &

1.1 ##

BB RN Salix matsudana, R BE AT 1978 4ER AW g RAL, BURAE TI195 & MR B¢
SEAR T, ARBFSEPET S Y2 Mel ~ MeS Hl Eml ~ Em5 51%y, i BBSEAEWAFAESE, HT5E
Ml SRAP J i 14 & i 57,

12 Ak

1.2.1 DNA #ERFe 2314 ik AR LTS b = 3L R AL (CTAB ) 32 $2 BOM A4 it | 9 8
DNA, JEEFX 20 (R %) S mmfiE R, BB AU, K ure g E - 20 €8
24 h LU, S8R B — P aifh, AT R4S DNA, B 5 4% Me 5141 5 %% Em 5]
Y P BEALEC KT, AR45 25 X514, KR Tag BEHERL B P82 HE M 7 RIEAT (R 1) VB FIKIES
WL 4R AT &5 Wik sL s, 51 a4 . primer, Me 5155, Em 5[¥)F %, U1 Mel Fl Em5S
BEXF B 5118 A primer 15, ¥ 3R . 94 °C 2.0 min; 94 °C 1.0 min, 37 °C 1.0 min, 72 °C 1.5 min,
5 MMEF; 94°C 1.0 min, 50 °C 1.0 min, 72 °C 1.5 min, 30 PMEHF; 72 °C 10.0 min; 4 °C /KA .

&1 REER

Table 1  Content per reagents for PCR

5147(20.0 pmol - L)/ 10 x Taq EHZEhH/  Mg*(25.0 mmol -L™)/ dNTPs (2.5 mmol - L")/ Taq T/ WzE K/
wL L plL L nkat rL

<0.50 0.50 2.50 1.50 2.00 41.68 25.00

MR /g

1.2.2 PCR R B4k A2 &AL PCR M B ZZ N HEREW, 20 Tag B, Mg>, WA
R (ANTPs), 51491 DNA #HSE . Tag BEZE MR Tag B F1HEHE, —MOANTE ZEAE O ik
MEF XX 5 AN E, RAIEIR B &I [ L (4°) 2474k, 3616 AN ni (% 2), I HA R,
P17 ) o Rl B ECR RO MEETEARFE RS9 . SR Z AR TR 26 5 . R, AWFSRAE 1.2.1 4
S0 e B S ml 1, R UL Ry S B B R A R Z S T ROVAR R R, 45 4 IRER
1.2.3 PCR ¥ 3§42/ 69 4£4¢  SRAP W9 SR P 2445 2 43843, BRI 35 CHy 1 WA TR &2 7 B Bt A
50 CHY 2 BB ARIFFEFIFH PCR XK Gradient Calculator 27, XX 2 W& I B 4 9l k45
Mo A, BPPRRRH A — A E R EOR AR, ik o — A IR EEYE [ 4 51 32.00 ~ 42.00 C
(32.00, 32.30, 32.90, 33.70, 34.80, 36.30, 38.00, 39.40, 40.50, 41.20, 41.80, 42.00) #145.00 ~
55.00 °C(45.00, 45.30, 45.90, 46.70, 47.80, 49.30, 51.00, 52.40, 53.50, 54.30, 54.80, 55.00),

2 HEREHM

2.1 DNA BJREFI 25| ¥ 5%k 18
2% Quentity Qne MR IR R, 3 5.00 WL DNA £ Flif £ DNA 502.43 ng, #% DNA J&
WAFER 0.025 ¢- L7, FIT SRAP &5k, &9 14, 25 X a1 W kmy =9, Mrhiki i
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() primer 41, primer 42 157 %2 PCRERNMARIERIRIIZEITR L(4°) (25.00 L REEFER)
MH®KZMW primer 33, primer Table 2 Program of orthogonal experimental design, Lis (4°) in 25.00 pL for PCR system

34 1R 1E AR AL S 4 T Mg“2500  ANTPs(f250 32000 AR (0.025 g
N kat mmol - L™ )/uLL mmol - L)/ pmol - L)/ plL L™)/pl

2.2 PCR REkZHIM !
0ol BRI RSN 44 1 20.84 1.00 150 0.50 0.50

. N 2 20.84 150 2.00 1.00 1.00
Sl R 2 TE AR ST
16 /I\fi @ﬁx /z_‘/;\ i#_ﬁ? ?}- i , é';lj: 3 20.84 2.00 2.50 1.50 1.50
WK1 PR, PRk R R EE 4 20.84 2.50 3.00 2.00 2.00
O SRR S8 R TR A 5 41.68 1.00 2.00 1.50 2.00
B, HIEERHIKIE R PR A 6 41.68 1.50 1.50 2.00 1.50
AT RUE, BT DAUASTIF 9T DA &&ai7 7 41.68 2.00 3.00 0.50 1.00
{149 2550 TR A 32 A Sl DA s o 8 4168 250 2.50 1.00 0.50
PR AR Now = EWE + M 9 62.51 1.00 2.50 2.00 1.00

e S
HE o o B RO H Fr P HE o 10 6251 150 3.00 150 0.50
6L H Szl S ke H .
U1 L5 RE R A IO R 5 3 O 11 6251 2.00 150 1.00 2.00
BEREAXN EXwNS, 20~
LA WA RN 0 H 12 6251 2.50 2.00 0.50 150
’ R ’
. 13 8335 1.00 3.00 1.00 1.50

R1, IR IEW N 2, K
HAr A Ny 3. AT A 14 8335 150 2.50 0.50 2.00
Wi 45 N, kA K A 15 8335 2.00 2.00 2.00 0.50
BN 4 B 4 T 16 8335 2.50 150 1.50 1.00

It 16 4> N, EHHEH, 7S
Iy RINFY HR Z R AF Jy 3>4>2>14>6>11>12>13>7>10>8>5>15>1>9>16, 2%
TR ORIR OB AR R Z ], 3 4kl B B R T RE 00 22 5 3R B I 3 (P (4390 2 0.05 1 0.01)
222 BRFAPCRREMHA  IELLREITEREE TR REELAKFETHRE > RE, HA)
SRA TR TR MR . L, AR E SRR FERE L, 3 45 i I A I E o g8 o
Br, 255K Tag BEF M%) PCR #38 7= W) 52 45 K, L HOE X 254 S H 52 5 dNTPs #1519
o S V1R 3 O AR B 2 R A R (BBl R 9 ) i W DNA A SO P TR B 5 ART, E— 2R
WRETE I, DNA AR BE X4 8O sE i 22 IR W 8 o i AAE 25.00 L AR &, 45 &R e ARG L
58 20.84 nkat Tag B, 2.00 wL Mg*(25.00 mmol-L"), 3.00 wL dNTPs (4% 2.50 mmol-L™"), 1.00 wL
5147 (20.00 wmol -L™), 100.00 ng it ; AR (17 ) SIELBHPESREN 2, 3, 4% 3 MER
BAEIT, KX 3 AMAZR I DNA ¥ BEHE 2 100.00 ng, SiZIARR (17 5)— P8, 454K 2 Fias (A
RN AT, 2/, 3, 41RFR), HE 20T, 17 5 25 5555 4S9 8 WATE W, M
JER ; 35 R R O i BEAR Y E A0 SRAP-PCR VKR &
2.3 PCR# ik RzmMMHK

PR F AR G R B 3 FrR, A4 2 WGR KGR BRI ILIE BRI &SRR . SR BN, B 1
YR IR R R X 52 7 ) 52 W) ARG B SR BT A 5 2 YR R LA ) e 38 °C Al 54 C,
2.4 AR A

N AEAC ) B LR 2 AP 8 R e, M0 JE P 41 4 DNA 19 25 X SRAP 519934 25 L an & 4 i
N MALZHET(Z2), BAR25 X5 ay 8y, By AR HKRD, it (), &350
PHa = S S E S B R, {5 R A

3 i
SRAP FARfEAO P B AT BN IZ I, el B AN s, AT T 10 4% 25 XH514,
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Figure 1 Electrophoresis results of the PCR by orthogonal experimental design

e Ak 4 SRAP-PCR J [ {4 28 il 47 34 F2
¥, BZORTHIE A S0 SRAP 4> FhRic i
JrRFEY . 25.00 pL B, % 20.84
nkat Taq B, 2.00 pL Mg*(25.00 mmol-1.),
2.50 L. dNTPs (45 2.50 mmol -L™), 1.50 pL
5147 (20.00 wmol- 1), 100.00 ng #iHz, 2.50
pL 10 x Taq BEZZ 0 ; PCRY™ G, JElh
38 CHIBJORBEEY 1Y 5 MER, UL 54
CY 4 30 MEIA 45T M ok iz vt e vl
UK (PAGE) ¥ B8R, O R4, FRAEHE
ZANT G M, BERS N H TSR FARIC A
Br, R RAET AN 28 M8 i
BN AR AL T [ S 52

SRAP ¥ 34 ki 2, HEFH,
Li %5 B KBz (34.00 em x 45.00 em) #E 47
SIPTAREIN, ARHEVE M, VRS B RN
ﬁﬁ%%ﬁox%? SEEATENEA TR
ARG T ) 3 3 o B F Uk A (10.50
cm x 1850 em), ¥ AHERIA LS,
SR 2 1T T RE (R B A T
B RHE S R A E B = 28k
HIA TR K A B R
S PR A, BFSE NG AT LR 5 1 B
PRELR (o FAS ) BAK ) EL VAl DAS
AR .
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Figure 2 Electrophoresis results of four better systems for PCR
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Firure 3 Effect of the two annealing temperature on the PCR
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Figure 4 Results of the PCR before and after the optimization
S
(1] E8, IR, RS 520 B4 2 00 M. Jbat: Bleamipat, 1984: 89.

(2]

[3]

(4]

[5]

(9]

HANLEY S, BARKER J H A, VAB OOIJEN J W, et al. A genetic linkage map of willow (Salix viminalis) based on
AFLP and microsatellite markers [J]. Theor Appl Genet, 2002, 105. 1087 - 1096.

TSAROUHAS V, GULLBERG U, LAGERCRANTZ U. Mapping of quantitative trait loci (QTLs) affecting autumn freez-
ing resistance and phenology in Salix [J]. Theor Appl Genet, 2004, 108. 1335 - 1342.

RONNBERG-WASTLJUNG A C, GLYNN C, WEIH M. QTL analyses of drought tolerance and growth for a Salix dasy-
clados x Salix viminalis hybrid in contrasting water regimes [J]. Theor Appl Genet, 2005, 110 537 - 549.

FWRTE, TRar %, BT AU A PE 2R A K AR SSR R BT [T ). B st RS . AARBRE R, 2008,
32(2): 1-5.

WANG Yuanxiu, XU Lian, HUANG Minren. Analysis of fingerprinting of Salix intagra Thunb and Salix suchowensis
Cheng using microsatellite (SSR) markers [J]. J Nanjing For Univ Nat Sci Ed, 2008, 32 (2): 1 - 5.

LI G, QUIROS C F. Sequence-related amplified polymorphism (SRAP), a new marker system based on a simple PCR re-
action: its application to mapping and gene tagging in Brassica [J]. Theor Appl Genet, 2001, 103. 455 — 461.
OKAZAKI K, SAKAMOTO K, KIKUCHI R, et al. Mapping and characterization of FLC homologs and QTL analysis of
Xowering time in Brassica oleracea [J]. Theor Appl Genetr, 2007, 114. 595 - 608.

HE Daohua, LIN Zhongxu, ZHANG Xianlong, et al. QTL mapping for economic traits based on a dense genetic map of
cotton with PCR-based markers using the interspecific cross of Gossypium hirsutum x Gossypium barbadense [J]. Euphyti-
ca, 2007, 153. 181 - 197.

FUFA H, BAENZIGER P S, BEECHER B S, et al. Comparison of phenotypic and molecular marker-based classifica-
tions of hard red winter wheat cultivars [J]. Euphytica, 2005, 145. 133 - 146.

[10] TR, Bz Je. & P2 IR WAL 2415 DNA (42BN SRAP e MR R i i Ak (0], JE R 412 5 R AR 2%, 2009,

28 (1): 109 - 114.
YU Chaoguang, YIN Yunlong. Extraction of genomic DNA and optimization of SRAP reaction system in Taxodium plants
[J]. Geno Appl Biol, 2009, 28 (1): 109 - 114.

[11] WEBE, EWF, WL R IEEE SRAP § KR WAL S0 ]. AL BT R, 2009, 23 (2): 25 - 29.

TAN Biyue, WANG Yuanxiu, XU Li’an. Establishment and optimization of SRAP-PCR reaction system of Populus [J].
China For Sci Technol, 2009, 23 (2). 25 - 29.

[12] XU, B8R, XIEAR, 5. N SRAP ARIC 20 ot i o IX 32 247 Jm B Fh iy i 1 2 R (J]. R AR 3R~ 0l IR

2008, 44 (2):. 225 - 228.
LIU Yanping, GUO Zhifu, LIU Yudong, et al. Genetic diversities of Populus in Xinjiang based on SRAPs markers [J].
Plant Physiol Communic, 2008, 44 (2). 225 - 228.



