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Establishment and optimization of SRAP-PCR amplification system for Lycoris radiata YUAN Ju-
hongl’Q, QUAN Jun-ping' , HU Mian-hao®, SUN Shi', PENG Feng', XIA Bingl’(D (1. Institute of
Botany, Jiangsu Province and the Chinese Academy of Sciences, Nanjing 210014, China; 2. Resource
and Environment Management Institute, Jiangxi University of Finance and Economics, Nanchang
330032, China; 3. College of Agriculture and Biology,Shanghai Jiaotong University, Shanghai 201101,
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Abstract: Effects of concentrations of template DNA, Mg’*, dNTPs, primers and amount of Tag DNA
polymerase on SRAP molecular marker amplification system of Lycoris radiata (1.” Hér. ) Herb. from
Shaanxi Province were studied by monofactorial experiment, and amplification system was optimized, too.
Total volume of optimal system is 10 pL, which contains 20 ng template DNA, 3.0 mmol - L' Mg?“‘ ;
0.20 mmol + L~' dNTPs, 0.4 pmol + L~ primer and 0. 50 U Tag DNA polymerase. By using this
optimal system, genomic DNA of nine populations of L. ‘radiata was amplified, and DNA bands were
clear and had high polymorphism. It is concluded that SRAP-PCR ¢an be .used to research genctic
relationship , systematic evolution, species identification and genetic diversity of Lycoris Herb. species.
Key words: Lycoris radiata (L’ Hér.) Herb. ; SRAP-PCR; optimization of amplification system;
genetic diversity ‘
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SRt A R RS R 7= ) £ A FEAE 5 B
R 1T AARA MY SRAP 53 THRT B
FUBKILIE . WIRBFILEEREH ™, 55 AFLP,
RAPD SSR J% ISSR #7iC# b, B 1E £ L 2
DNA 3% 5 5 40300 25 . A0 B S M 56 P 45 7 I
SRAP FRiCH EA S5 LA

SR, A7 AR A AR A TR R R AR Z —,
SRAP FRICAENL SR 4 A28 PR Y 5 o 1) B F 8
oA BR. B, ST AR R A4 K SRAP - PCR
BARMRER , F0 R R & R AT AL, /T
SR R R G OC R R B R SR

P LA B AR S HE I Fe E BT FE SR AR SR, [l , el -

S A A2 R R SRAP 43 FHRic R e it
BERE
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HEiREY 9 TR BES B A BEPERE ) ¢
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211 PCR 3843 % PEO700 % PCR {3 PCR_

FEEMG 0 B AR SR A R R RAE],
10 x PCR buffer ,MgCl, .dNTPs #1 50 bp DNA Ladder
- (Marker) %3 5 K% Takara (%) £ TRAR
%], Taqg DNA RAEEW A BV H R AL PR
HRAF,SRAP 514 LI AYHEAGRA
A&, B HREFI K 1,

1.2 A& .

1.2.1 DNA #3BE#AR HASEREE4 N E
PREAT DNA B BRERShIEER At A, R A
BURLH) CTAB 355 PCR =¥y s (LA & 45 & 1k
FTEPR DNA 25, BEASHEEI i 7k A3 DNA J &
JG R (420 ng - pL7'), -20 TR
5

1.2.2 SRAP-PCR ¥¥#h 260 2RE£H SMH
SCRRE 11 TR 12 ] o sk I ERe kgl , 2 Sy Bt i 4
B RRR . NRREAEN 20 uL, 35 10 x
PCR buffer 2.0 pL,20 ng - pL~'#i4 DNA 2.0 plL ,
25 mmol -+ L7' MgCl, 2.5 pL, 2.5 mmol - L'
dNTPs 2.0 pL,10 pmol -+ L' E F¥EI ¥4 1.0
pL,Tag DNA RA M 1.0 U, FINGRKAMNEZ 20 pL,

%1 BTFEEREED SRAP F B ENEHRERD
Table 1 Primers and sequences in SRAP amplification system for
different populations of Lycoris radiata (L' Hér. ) Herb.

L#EIY TUsY
Forward Reverse
primer primer
mel TGAGTCCAAACCGGATA eml
me2 TGAGTCCAAACCGGAGC em2
me3 TGAGTCCAAACCGGACC. em3
med TGAGTCCAAACCGGACA emd4 GACTGCGTACGAATTTGA
me5 TGAGTCCAAACCGGTGC emS GACTGCGTACGAATTAAC
me6 TGAGTCCAAACCGGAGA em6 GACTGCGTACGAATTGCA
me? - TGAGTCCAAACCGGACG - em7 - GACTGCGTACGAATTGAG

53’ JrAl

5’3’ sequence

5'—3'FFF)

5'—3' sequence

GACTGCGTACGAATTCAA
GACTGCGTACGAATICTG
GACTGCGTACGAATTGAC

i TG+ 4> R, Brd PCR I B3
D B ROV R R BAATREE N 10 . BB B
R ZIE W 536 LS 5T B me2 Fil emS 51 ¥4
A X itk DNA, Mg’* . dNTPs K 5| ¥ ¥k Al Tag
DNA RAMHE S MRESHNHTRRTFLR,
Btk DNA &% 5.10,20.40 1 60 ng 5 NAhH,
Mg ¥R 1.5.2.0.2.5.3.0 F13.5 mmol - L'
5 b3 dNTPs 3k BEi 0. 10 0.20. 0.25. 0. 30
F10.35 mmol - L™ 5 A3 3140k E1£0.1.0.2.
0.3.0.4 f10.5 pmol -+ L™'5 A~4LBH; Tag DNA &
B &1 0.25.0.50.0.75 #11.00 U 4 }4b38. 48
L2 KEE

PHRRF N 94 CHARNE 4 min; SK5HT S D
VBRI , W &4 94 CAEHE 1 min,37 Tk
45 5,72 CIEfH 1 min; BHEAT 30 MEIR N, SN
i3k 94 *CAE#E 1 min, 50 CiB K 1 min,72 °C fE{#
1 min; )5 T 72 CHEM S min, RNLEER)G, T 1
YT 4 CHRIE B

B4 pl 31579, A 2 pL Loading buffer,
R AIEK 8. 0% [ 75 i 3 P9 s Tk e g e ( 790 4 T
A NN — W H DU AR B R AR BRI o 190 1) 4
Fredk. HIKZEMW A 1 x TBE, 220 V faEh ik
2 ~3 h, L 50 bp DNA Ladder % DNA 2+ B #:
( Marker) ,,

~



=

4

HERLL%: ik SRAP - PCR I RIEE T S 3

LKA , R AR T Y, BRI
T HR BB 10% (9 Tk 2 BERIA RIS 0. 5%
(KPR RRIE & B S 12 min J5, PR #2345 0. 2%
ity AgNO, 78 W8 i 12 min, FEH B R/ 3K 0. 002%
BB MRV G 15 ~ 30 s, BliIBA, A &
HMK I 20 5 ARS8 1. 5% 89 NaOH Fufk
FMKO. 1% M BERAWEBAS ~ 10 min, B EH
W FORAKMVESS , R o |
1.2.3 SRAP~PCRftAt/h R 8% LA Bie  ARHE
R PR R, LTI E AR DNA
BAR, AR LW w A T s A E %t
SRAP FRTE AT i , Bhor AR i IR R, 3F
HERTWAB TR, F 9 A JERE 36 A BRI
DNA Xt i tf 19 SRAP - PCR ¥ 3 4k R #4750 4E, A
T — BRI 7 3 SRAP — PCR 3K %

2 RN

2.1 AREEENAF SRAP -PCR § BERMFE
) : ' .

2.1.1 #i45 DNA Mg’ #= dNTPs SR E 84 %a £
%% SRAP 4 1 & & b A~ [F] vk BE A4 DNA  Mg™* 71
dNTPs X4 2 eyt WA 1, WE 1 AT LUE

al_al a2. a2 a3 a3 a4 ad a5 a5 M bl bl h2 b2 b3 b3 b4 b4 b5-b5 M. cl cl €2 2 ©3 c3.cd ¢4 e5 3

H, Mg JREEXT SRAP ¥ 45 RIZ W 8o ¥
BEHE, A R W R P AR RN
SLEEIIN ; YR S 3.0 mmol - L7, AL
W B4Rk, BT Mg RRHEE R, R R 5
H:AERE S 1 R G, FA #% SRAP § 3% S R iR R Ay
B Mg® ¥R BEER A 3. 0 mmol - L,

7£0.10 ~0.35 mmol - L' ¥/ BN, dNTPs
WX SRAP S RINE W AN B, LR
dNTPs ¥ BEBAR A 2 F F 418 ) i S OB e 20>
ZLHERSSE s dNTPs ¥ Bk 0.20 ~0. 30 mmol + L7,
PRGERILFLER, HI, NEEIRSEERA A E
g ANTPs ¥R BEE N 0. 20 mmol - L'y

WAh , BEAR B B X SRAP § 3 45 SR I i A
W&, 7E 5 ~60 ng AR DNA FIRIEE A, [SOM {4 &
BRI A S Y L R, R, AR Y
BRI, AL B 7% SRAP 388 i b 44 = P B AR
DNA FIE N HE N 20 ng,
2.1.2 31k EA Tag DNA R &8 A T8 B =
AEIE | Y1k M Tag DNA R4 &0 f1755 SRAP
PR w IR 2, mE 2 T LUE S, TP
BEX) SRAP ¥ 45 RA — W, WRBEEAG, Vg
ZWHWBERDL RERS KEKOS
pmol - L™ P KW M A — & W WA

M: 50 bp DNA Ladder; al —a5: #i4z DNA 4334 5.10.20 40 160 ng  The amount of template DNA is 5, 10, 20, 40 and 60 ng respectively;
bt -b5: MZ " WA 4rHN 1.5.2.0.2.5.,3.0 #1 3. 5 mmol - L-! The concentration of Mg?* is 1.5, 2.0, 2.5, 3.0 and 3.5 mmol - L-!
respectively; cl —c5: dNTPs W4T B4 0. 10.0. 20.0. 25 .,0. 30 #10. 35 mmol - L-! The concentration of dNTPs is 0. 10, 0.20, 0.25, 0.30 and
0.35 mmol « L' respectively. 3|4 me2 Fl emS The primers are me2 and emS.

1 4445 DNA FIB R Mg?* 1 dNTPs 3R EEXTBREEF=H 7% SRAP 34 R F M
Fig. 1 Effects of amount of template DNA and concentrations of Mg?>* and ANTPs on SRAP amplification results
of Lycoris radiata (L’ Hér.) Herb. from Shaanxi Province
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0.5 pmol « Lo' LA b, AR 4f SR A SR B o Y
8, Fins SRAP ™13 )7 R 1A & Hh i 3 A5 | o vk B8
%0.4 wmol - L', ’

KIREERRY], i Taq DNA 35 B2 13
hn, o3 R R T B 2 BT R BI
T (E 2) o BB, f5n SRAP § 84 R Ak & b i)
Tag DNA REHERIELL0.50 U B |
2.2 A7 SRAP -PCR J B R MIEMAIL -

R R T LR AL SR, R me2 F
em5.mel Fl em5 B|HH G X 9 A 7sJEHE 36 A
PR DNA #4791, LARIE A 757 SRAP ~ PCR 1%
RNAERBROR ., REYW R LR &4, H
me2 Fl em5 .mel 1 em5 2 N5 YHEX A7 9 R
T DNA Y 3445 RS BT, U R 1% 2 5 W 3
ME 4, BB 3 TTLUES, RIET) AR 2 MEEE.
JUVERE L PR A B R R AU R R R R
AARIR], )T 4N A I A N N L R B Bk
VOISR R R T B A Xk BE, M)
P T , mel Fl emS 5 WA GREY B EL M
Z/MEFA (B 4) , P44 25 58 50 2 1 H K LA 5%
[ — FE A [ A ] By ase A% e

W BRI ER, PN E R G R E A
B KRR WA B I8, 480 50 19 1 5s SRAP

1 2 345678 910111213141516 M 17181920 21 2223 24

bRicEbY RN R BAREUNI0 wl,&1.0 pL
10 x PCR buffer, 1.2 plL 25 mmol -L™" MgCl,, 0.8

dl d1d2 d2d3 d3d4d4d5 d5 M el el e2 e2e3 e3 ed ed

M: 50 bp DNA Ladder; d1 —-d5: 5[#/#kE 4514 0.1.0.2.0.3.0.4
F10.5 pmol - L~! The concentration-of primer is 0.1, 0.2, 0.3, 0.4
and 0. 5 pmol - L7' respectively; el - e4: Tag DNA
BAMABEMKKF0.25, 0.50, 0.75 #11.00 U The amount of
Taq DNA polymerase is 0.25, 0.50, 0.75 and 1. 00 U respectively. 5|
H1% me2 il em5 The primers are me2 and emS.

H2 S|#WREN Taq DNA BEAEFEX BT ™G 7 SRAP - PCR
g RPN '

Fig. 2 Effects of concentration of primers and amount of Tag DNA
polymerase on SRAP-PCR amplification results of Lycoris radiata
(L’ Hér. ) Herb. from Shaanxi Province

25262728 2930 31 32 33 34 35 36

1 -4: 75K E Lechang of Guangdong Province; 5 ~8: [~ Z ¥4 Pingshi of Guangdong Province; 9 ~12; | PiJEIl} Yanshan of Guangxi Province;
13 -16: J7 7§44 Quanzhou of Guangxi Province; 17 - 20: # B EH ¥ Yizhang of Hu’ nan Province; 21 —24. ¥R HE M Chenzhou of Hu’ nan
Province; 25 —28: Wi Iifi; Linwu of Hu’ nan Province; 29 —32: WiRG#i 1l Hengshan of Hu’ nan Province; 33 —36; BEFI[E Chenggu of Shaanxi
Province; M: 50 bp DNA Ladder. #f3kffR £ 544 The arrows indicate the polymorphic bands.

E3 S4AA4 me fl emS MAFERAEM SRAP - PCR 5~ 1 i

Fig. 3 SRAP-PCR amplification profiles of different populations of Lycoris radiata (L’ Hér. ) Herb. with me2 and em5 primer combination
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HELL% . A SRAP - PCR ¥tk R iy 5104 5

1 2 345 678 910111213141516

17 18.19 20 21 22 23 24 25 26 27 28 29 30.31 32 33 3435 36
3 5 T 1

i

1-4. "Z4RE Lechang of Guangdong Province; 5 —8: J P4 Pingshi of Guangdong Province; 9 —12: |~ PEMELL Yanshdn of Guangxi Province;
13 -16; | # 4/ Quanzhou of Guangxi Province; 17 -20: # T FL & Yizhang of Hu’ nan Province; 21 —24: WRGHEM Chenzhou of Hu’ nan
Province; 25 —28; #iF§ ik Linwu of Hu’ nan Province; 29 —32; #{E§#%1LI Hengshan of Hu’ nan Province; 33 —36: PEVEIR[E Chenggu of Shaanxi
Province; M; 50 bp DNA Ladder. #iskFimRNZAMESRNW The arrows indicate the polymorphic bands.

4 3|4 mel 7 emS X FEIEBAFN SRAP - PCR @il
Fig. 4 SRAP-PCR amplification profiles of different populations of Lycoris radiata (L’ Hér.) Herb. with mel and emS5 primer combination

pL 2.5 mmol -+ L' dNTPs, 2.0 pmol - L' 1}
BI9IR FISI#145 2.0 uL. 1.0 pL Bk DNA (20
ng - wL™').0.50 U Tag DNA A, DKM EE
10 uL, HEEHL 20 wL A%,

3.1 HIAHFE SRAP -PCR ¥ R E RS

— Bk, DNA i & PCR 34 R R Ay &
PR PCR ¥ 45 R, THEEEAR LR
H3R Y DNA $2& B &b 75 s e PR UE AR 45 7 i &
fy DNA, [H i, 78 77 7% SRAP - PCR § 3 [ i {4 %
H,DNA RS IR HY AR EE R R, T
FURAR B A LAY TR B B S BRI A R, AE
HEFFFiRE SRAP 571 IR R KR O HEAL S B,
Mg® VREERT T 45 RO MW 8, % 3.0
mmol - L~' Mg** , RNV IR R MY ROR B, %5
A e g B ST 45 R AR Ao INTPs YR X A 77
SRAP ¥ 3t 45 L i AW B, X 534 A ( Diospyros
kaki Thunb. )" F17% %€ ( Lentinula edodes ( Berk. )
Pegler) VRIS IAR R o BFFE KL, B DNA
W< Al Tag DNA B4 WX 175 SRAP 445 R

AR I AR, AR TR BE R BAR. DNA SEREWE A2 s

SRAP ¥ T, %45 R 5 /22 (Triticum aestivum
L. ) " i #8 ( Capsicum annum L. Y51 iy SRAP -
338 5N FR AR AL 2 R 0L, fHAN 5 K ( Boehmeria
nivea L. ) Q)fé'/\lﬁ:ﬁ‘[m MM RGREER KX
Z5, AW, AFFE YR SRAP 558 I i 1K R BE
AR ZAE A 2 X,

2R AL Ti 37 SRAP - PCR 33 R S 1 5
Hr Mg® ¥k BE N 3.0 mmol -+ L™, & T A5 ISSR
RAPDU 1 [ REAA R , WTRE 55 SRAP ARICR M oot
S04 5% , UL HE R AR R IR 4 F AR iC B4 S L1k
RBEY WAMAERRER, NAFRRICHY
W RN AT AR AR B E R

— RV, PSR X PCR I 38R R A5 I 35
K, {H BT SRAP 5|9 B4 @ A, A R R B
sl AR e A ], Rk, 9 4 A2 5 X SRAP -
PCR P45 - mse/bh. HHT, SRAP - PCR i
A B R ARIF S Li A Quiros™! (R FF 3k A
MREER B 0 Tk B RS 5 DNA
B AR BN, 8w 5 MRS B IR K IR EEBAR, —
M B EAE 33 C ~36 C; RN, 8 TRET I MK
g, R3OAMENR RN B KREEE
47 C ~55 C, TEA 7 SRAP - PCR WK &, B
5 AMEFRR A 37 CHIR AR EE, F5 30 NEFH R
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FSR SRAP XPELH DNA YA 3K S A, 8
H TS [FRE SR () DNA 793% K 5524 (7], DNA 4%
SR EAE AR 5, BT AAE PCR SR, 22 A R B
TR AR R DNA BRI, 2R B A — 3, X
FEBR AR AT HE 0 RSN, A R RS T LR
%55 .
3.2 SRAP - PCR ¥ # P~ s il 75 i Lo 8¢

7E SRAP 43 FHRIT T, — M SR F B TR 095 O 06
iR LYK FIAR Y % SRAP — PCR 4 B~ A TR0 ,
SRR TR Sy T T A O v e A 40 AR, AR
+ R, AT MEEAR T TR,
(PR Y Iy W e 2 =) T Oy vk R S A s
PR Y G2 AR, AR R R E i
R, B TR A 7 SRR XU 48 T S0 5 B
bk, 325 4 A 188 K T e TR B, A 4 B i 5
o, MR T AU . Zoit 1R Bk, R AL
5 AR e B R A 2K A5 FRIT I 27 SRAP — PCR 34
i, 5550, SRAP — PCR 314 7= M) {6 38 P 455 IS K 0t
BEER B EE R K S 2R Z G e o, tL BB AR
BT I AR 6 I, SRAP - PCR
P14 R 7 2 4, ST E AT AR AR 4 B B
5t B AT I %o 5 2 BRI LA REH% .
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AT

FIFIHRALIS i) SRAP - PCR ¥ 1 #k & 0 R U T
P4 T IR BT 9 A AR RIS 41 DNA
BHTY AR, &8RRG ARERY
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B A A 25 B S 2 T 5 A M 2 AEE (i
T RIS ) —E e, A, SRAP ARITIE
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AP T AR AR R R R R B
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