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Optimization of SRAP-PCR amplification system and its application
in the analysis of genetic diversity in Tartary buckwheat
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Abstract Through orthogonal experimental design,the optimum SRAP-PCR(Sequence related amplified polymorphism-
polymerase chain reaction) amplification system was developed to estimate the genetic diversity by comparing the
effect of four main PCR reaction components. The best SRAP-PCR amplification system comprised of 2 U Tag DNA
polymerase, 1.5 mmol/L Mg”* .75 ng DNA template,0.5 umol/L primer. Twenty pairs of primers from the 238 pairs of
primer combinations were selected by PCR product polymorphism among 15 Tartary buckwheat cultivars. The results
showed that 128 loci were amplified by 20 pairs of primer combinations. The polymorphism information content (PIC)
values of these primer combinations were between 0.66 to 0.95. The amplified loci for each pair of primer combination
were 7 — 13,and polymorphism average ratio was 81.6% . The information value for primer combination of me7em11,
meQemd and mel12em8 was 0.95. The 15 Tartary buckwheat cultivars could be divided into three categories based on

UPGMA (GS=0.78) ,but no obvious geographical distribution characteristics were observed. We optimized SRAP-PCR
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molecular marker system to analyze genetic diversity among 15 Tartary buckwheat cultivars. It laid the theoretical

foundation for research on the germplasm resources of Tartary buckwheat.
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Table 1 Different buckwheat cultivars

i W FE JE G5 S FEH

No. Cultivars Origin No. Cultivars Origin
K1 JLIT 5 5 i} K9 EHF2E v

K2 BE15 1L vy K10 KQ08-01 i

K3 By 45 Gig)l K11 FE4h 2 5 FNGE
K4 T 4% 9940 B 75 K12 TG 6-14 (S}

K5 M 25 tpl| K13 (IRAR P

K6 B 01-374 M K14 Fi N =M

K7 E4h 4 5 FNGE K15 By 345 HH

K8 T 4 HR

1.2 SRAP-PCR KR ff R K 5] ¥ 1%

Z% PN 4D ¥ SRAP 519, i 5 h i
e A Z M SRAP 51475 W2 2. 16 B ik
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W R R A S5 3 4 AR e BE K[ Lo (4)° ] it
16 ZHIEAZiR 5 (% 3), PCR i HFE ¥ J9:94 C
5 min; & 5 MEFHF 94 °C 305,35 °C 1 min ,72 °C
1 min;94 °C 30 s, 55 C 1 min,72 °C 1 min {F# 30
A~572 °C 5 min, R EEHH 2 20 3N B I Tk
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Table 2

Primer sequences

FEm5I4 5-3" Forward primers 5'-3'

215514 5'-3" Reverse primers 5'-3'

me3: TGAGTCCAAACCGGAAT
meb6 : TGAGTCCAAACCGGTAG
me7: TGAGTCCAAACCGGTTG
me8: TGAGTCCAAACCGGTGT
me9: TGAGTCCAAACCGGTCA
mel0: TGAGTCCAAACCGGGAC
mell: TGAGTCCAAACCGGGTA

mel2: TGAGTCCAA. ACCGGGGT

eml: GACTGCGTACGAATTAAT
em3: GACTGCGTACGAATTGAC
emd : GACTGCGTACGAATTTGA
em8: GACTGCGTACGAATTAGC
em9: GACTGCGTACGAATTACG
eml10: GACTGCGTACGAATTTAG
eml1:GACTGCGTACGAATTTCG
eml12: GACTGCGTACGAATTGTC
em13: GACTGCGTACGAATTGGT
eml4 . GACTGCGTACGAATTCAG

eml5: GACTGCGTACGAATTCTG
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Table 3 Orthogonal experimental design for [L;(4)° ]

7K Taq I/ U 51 / (pmol/L) DNA BHg Fi & ik B/ (ng/pL)
Mg** /(mmol/L) ) ) ]
Level Tag enzyme Primer concentration DNA template concentration
JKF 1 Level 1 0.5 1.5 0.25 25
K 2 Level 2 1.0 2.0 0.50 50
IKI 3 Level 3 1.5 2.5 0.75 75
K- 4 Level 4 2.0 3.0 1.00 100
2.2 EFF SRAP e ZHMELSH
2 ZERE55MH

2.1 SRAP-PCR & Z £ 4k

HE LR NAEZR AR 16 MIELE A G .
H 28 13 414 1) PCR P44 471 78 M L 70 B8 R 4 LA
KA = . OZ A A 3 R W4T 4
Hrii oy HAb A 2 % i A A KR T 4y . MRS IE 5
I T Y 3G 25 R AT E WO Gt 25y
B, 85 R 3K W] : Taq B 2 RS K453 PCR I~
W RN, Y Tag BEHEMT 1 U B ARXER
FI G W BRI AR 5 PCR 37319 4571 5 4 Taq vk
T 1 U B A R T3R5 0 W B A 5 a3
Y. FIE Mg*" W BEALAE 1.5 mmol/L i, 45 15 Wi i
PHEGA s B TR R B, AT ARAS T 2 Ak H AT
REMIE R S P71 A MO TSR H . 51k R
DINA AR 57 & ¥ BE 43518 0. 25 pmol/ L #1 50 ng/pl
B BB S ARAT I O VBRI RS T R 3 e . AR
P IE 22 R 88 15 3 3K A AL A Ok A R, AR
SRAP-PCR f ¥ # & & H: 2 U Taq B,
1.5 mmol/L Mg”" ,0. 25 pumol/L 3l # il 50 ng/pL
DNA #5457 .

bp M 1 23 456 7 89 101112 13141516
1 000

500

250

M 3R DNA marker, 1~16 /8 IEACB R ITHE RS .
M represents DNA marker, 1-16 represent the number of

orthogonal experimental combinations.
1 &3 SRAP 3|14 & meYeml FJIE R
i 56 BB vk B i
Fig. 1 Orthogonal experiment electrophoregram of a

buckwheat primer combination me9eml
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5. G AR 1 2 18] PIC . 7] LB H 20 Xf 5]
Y44 PIC BTk 7€ 0. 66 ~0. 95, Hth mel2em8
I3 R4 B (13 40 (2 B A B3 50 LU
K PIC A (0. 95) ¥ fie i » % 51 W4 & W] LUK 7 5%
SRAP 4y FARICIE T390 . B 2 BiaftREs Yy
me3eml5 [P 14 E]5E

1 2 3 4 5 6 7

8 9 M 10 11 12 13 14 15

00 bp

M /8 DNA marker;1~15 7R 15 75 5% i Flr
M represents DNA marker; 1-15 represent 15 Tartary

buckwheat cultivars
2 B|¥4HE& melemls Bk E L

Fig. 2 Primers combination me3em15 electrophoregram
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(1B FLLVE 2 437 A48y » LA B A0 oK 11K 5+
BEC2 ). 15 A Hb 3805 B 22 8] Y 358 1L A LB
0.48~0.92, KM UPGMA vE AT B 25, Y s tE 41
LB GS=0. 78 B, A4 15 5 FEM B3l 3 K2
(1.2 F13), Horp 85 — R U] 43k 2 AN (1A I
1B) . Mo, 87 %6 (b RF I R 5 — K28, P 6-14 2K
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Table 4 Analysis of the amplification with combined SRAP primers
SlAG SR Z A SR B MR/ N ZBHEEEEME
Primers combination Total number of bands ~ Numbers of polymorphic bands Polymorphism Value of PIC

me3em9 7 7 100 0.88
me3eml4 6 4 66 0. 84
me3emld 4 66 0. 66
mebeml12 10 8 80 0.91
me7em8 6 5 83 0. 84
me7eml0 6 6 100 0. 86
me7eml1 12 9 75 0.92
me7eml2 9 7 77 0. 90
me8eml10 7 6 85 0. 89
me9eml 7 6 85 0. 81
me9em3 6 3 50 0.76
me9em4 11 10 90 0.92
me9em§ 7 5 71 0. 88
melOeml3 8 7 87 0. 89
mellem3 9 8 88 0. 90
melleml0 10 8 80 0.91
mel2em8 13 13 100 0.95
mel2em9 4 3 75 0.74
melZ2eml10 9 7 77 0. 89
melZeml3 9 8 88 0. 90
41t Total 162 134
1) Average 8.1 6.7 81.6 0. 86
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Fig.3 UPGMA clustering figure of 15 buckwheats SRAP marker
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