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8 FE AWK L (80)IEAZ LB B 4 SRAP-PCR WK f Mg, dNTPs 15493 & LL & Tag DNA B4 BRI AR
DNA JHE2%5 5 MK EFAT T, 0007 T id-5 416 %5 (Camellia nitidissima) SRAP-PCR [ N AR %R . 41625 SRAP-PCR
B SN A B R R AR B AR 20 uL, 5 1.50 mmol/L Mg?*. 0.20 pmol/L dNTPs. 0.30umol/L 514, 75 ng #4 DNA. 1.00
U Taq DNA 4187 5% 1PCR Buffer. & 208 25 HE K 41 DNA SRAP-PCR 419 45 L1 SRR A ], e rh Mg W J¥ 11 5%
Wi fge K, ANTPs & FE 54 m dge /N o 36 AR AK ) SRAP-PCR MW AR R BTG AIE, 3R 13 T 2 A8 MEE &« 407 T8 Wi (¥d 3 Pl 3% 25
PS4 A6 2% SRAP-PCR J= W44 2 K iE Wl 4

FHEIR ©1E4% SRAP-PCR; [EASS2e ¥ T, MR B

Optimization and Establishment of SRAP-PCR Reaction System of Camellia
Nitidissima

Li Jian %%, Jiang Changhua ***, Zhang Yali “*, Liu Zhao ***, Zhao Xiaofeng *** Hu Yonghong %~

1. Shanghai Botanical Garden, Shanghai, 200231, P.R. China

2. Shanghai Engineering Research Center of Sustainable Plant Innovation, Shanghai, 200231, P.R. China
= Corresponding author, 1ijian19812008@126.com; B Authors

Abstract By the orthogonal experiment design Ly5(4%), five factors including Mg?*  concentration, dNTPs concentration, primer
concentration, Tag DNA polymerase amount and template DNA amount in SRAP-PCR reaction system were optimized, and the
optimization SRAP-PCR reaction system suitable for genomic DNA from Camellia nitidissima were also established. The optimal
SRAP-PCR reaction system is as follows: total volume 20uL, containing 1.50 mmol/L Mg?*, 0.20 umol/L dNTPs, 0.30 pmol/L
primer, 75 ng template DNA, 1.00 U Taq DNA polymerase and 1>PCR buffer. The effects of five factors on amplification result of
SRAP-PCR are different in which, the effect of Mg?* concentration is the greatest but that of dNTPs concentration is the least. The
optimal SRAP-PCR reaction system is identified and the amplification pattern with rich polymorphism and clear band is obtained. It
is concluded that this SRAP-PCR reaction system used for genomic DNA from Camellia nitidissima is steady and reliable.
Keywords Camellia nitidissima; SRAP-PCR; Orthogonal experiment design; Optimization of reaction system

MRE=R ISR AR A2 I (Z3 /D WA, 2005) A< 7E

4 4k %% (Camellia nitidissima  Chi) /& Ll 25 BF - 2 S S H0 IRDUL SRS A RO 5 B2 05, B AATT2E 0
(Theaceae) Ll % JB AL R ALY, AW EREERBN  “FRBEE G FIRY) S RKRES .

oo AEN EH K — R R FIRA DT G4
SN AL B P (A7 [, 1992)F1 ( [H pr A%
FEMEAZT) BiHE 1A R AT, 2001). <46 2 AL
FaT . SRS, O A R0 A S
KNA FEREP 15328 DL SRR T Tl 22 XA iR BASK

AR FEYEAE(2000) 0] G AL A AL A Jetafk

H KAZI M 53R AL FR 2% DL AN
BF 0S5 7 T ) B dE A E T MR . (FE e
(15 F AW S, H AT CARE N T
SRR FhRic EEH RAPD (jiti /i E4%, 1998;
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JEAESE, 1998), ISSR (SZIhe2E5%, 2005) F1 AFLP (5
%%, 2005).

A1 % A1k (sequence-related amplified
polymorphism, SRAP)Z¥#xic e —F%E T PCR )
AL AT PeBE. Roe. m. LR
M AESE R A 2 A3 ) S A (L et al., 2001). 157
RN RO 7/hs a7 o i1 S o o E A L7 B B DO A N A
F XIS N R B X A TR R Y, R
ANFAEFIF N F 1 B8l S K )
A=A Z AN, JEH 17 bp BIER 514, 18 bp
(R R 110 5 I A K 50°C [RI3E KL (RAE T 3 19 &%
HifaErE. 18481, SRAP brid M S NI
H R LD, AR A fH(BE VR LS, 2006) A7 (O
LA, 2007) H A (R34, 2007). 41, (Han et al.,
2008; Hao et al., 2008). H:{t (2445, 2009)F1451E
(5K 4%, 2009; Zhang et al., 2010) P A FH Rk IE, 7
SACFEFT A WARIE

H TS I RIAE A K] SRAP S £ S 3 44 2 22 Bl 4R
KN ZEEE, 2006), H 4[] — P £E A [F] (1R 56
ZAF T IS AT 2 7 (e PHAE, 2008).
Uk, AWFFCLLL S HEY) S A SE R 41 DNA AR,
PRI} SRAP-PCR IV ARZR T 5 Fi Rl 204 14 1 52
i, LAHIZRAZ 445 SRAP ¥ 11 i R NAK R,
At BRI SRAP Fricd B AR I 446 75 s 7t U
BL ZREMEREI . B RS R > AR L
P57 R RAF R EAEH

1ER5HH
1.1 £ FZEFH DNA B SRAP-PCR Rk &
AYIE R SRIE

2 [ P2 NT % 45 (2008) (1) )y i, W e e AL 4l
DNA [f) SRAP-PCR Wk &t Mg”™ /%, dNTPs
W | Taq DNA RANGHEL . 51903 A DNA
5 5 ANMRZE 4 AN KPR AS SEg 25 kAT
GeiboraT, SEHER 1. hER LRI R LAAE H,
XA 2R FEIN 20 DNA ) SRAP-PCR 41 Jiz Jo 45 S
Ry KB MK A MgP Wk . #EH DNA
i, Taq DNA RABEH & 5 19%K)% . dNTPs #KJ% .
M K AEKE, Mg® WE % 1.50 mmol/L. dNTPs #
[ 0.25 pmol/L. 5I##EH4 0.30 pmol/L. Taq
DNA AT 524 1.0 UL Bk DNA 1%L 100 ng
I, 436 45 RaR bt

PR IE AT S B 25 L, WD e 2R LR 41 DNA
() SRAP-PCR Js 3 ¥ 1 ‘B ) WA & M. 75 1.50 mmol/L
Mg, 0.25 umol/L  dNTPs. 0.30 pmol/L 5|4, 100 ng
it DNA & 1. 00 U Taq DNA 41 .

KRR NARR, R IEHFY] DNA 1)
SRAP-PCR 414 riLyk |43 WL K] 1. &l 1 T BUF
K ANTPs W . Mg™ Wk . 51909k . Taqg DNA
SR P DL S AR, DNA AN [R] ) 16 A e B A4
R, PSR ER, B 5. 6. 7. 8. 9. 10.
11, 13 Fl 14 5 ] AR R I 38 20 R 22, 2% i 99 1
HEZEMEMR, AREisENg: & 1. 2. 4.
12 F1 15 5 R NVAR R 4w AR, (HE4%
LSS5 3 FH 16 5 RINVAR R 4 RANZ &
PEUF, HACHREEW . Z55 LR gy M 2 &1,
WIE e K 4 3 5 IRMAR AR (F 1.50 mmol/L Mg
0.20 umol/L dNTPs. 0.40 umol/L 5|#J. 75 ng #:
B DNA % 1.50 U Taq DNA 28 &) VE Ay 4 46 45 5L ]
2H DNA [f] SRAP-PCR WAk % .

1.2 &1£%% SRAP-PCR R [ 1k & HIFf 3L

PO SN S A TR DN S I NERY I RS E S
BHATERG 0T, SR WoR, M IE AT S 5 SR ik
H 4 AE 253 R 4] DNA ) SRAP-PCR 3d 'H. % W AA
RGP ST B 3 5 RNV RAFAE
KTt o LB TG SIS A Sy SRR, A e &
T BE 4 DNA [#] SRAP-PCR (1) ds £ [ Vi 4k %
e VAR R EAREL 20 uL, £ 1.50 mmol/L Mg®*.
0.20 pmol/L dNTPs. 0.30 pmol/L 514, 75 ng ik
DNA. 1.00 U Taq DNA % &1 M 1>PCR Buffer.

1.3 &7 % SRAP-PCR [k & BYFa E M52 7

N Bl R AR SR, BEHLIEPE SRAP 514
45 MeS5-Em3, XTREALILFER S 4L %% 10 > Fpkidt
1T SRAP-PCR #1t4, 25 LI 2. (I 2 W LUE
514G %R DNAFE SIS REY 15 HH 2 &M+
Z5ATIE T DNA v B U6 1% SRAP-PCR Je WA 2
Feue v 4E, i& H T4 e A 5L K141 DNA ] SRAP-PCR
iy SINA

2 17ie
SRAP-PCR  J2 ]V 52 [ N 2 A1 ANy 9 R AR A0 45
RIZE R, BAh, ARIRT SOV G5 1Bk A7

Bz B, W< ek R 41 DNA
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% 1 EAEHIEIN 4] DNA ) SRAP-PCR N[ TEAS 520 1 1 e 45 3
Table 1 The design and result of orthogonal experiment of SRAP-PCR reaction system of genomic DNA from Camellia nitidissima

By (SES
Code Factors

Mg?* mmol/L dNTPs pmol/L Tag DNA U Primers pmol/L Template DNA ng
1 1.50 0.10 0.50 0.20 25
2 1.50 0.15 1.00 0.30 50
3 1.50 0.20 1.50 0.40 75
4 1.50 0.25 2.00 0.50 100
5 2.00 0.10 1.00 0.40 100
6 2.00 0.15 0.50 0.50 75
7 2.00 0.20 2.00 0.20 50
8 2.00 0.25 1.50 0.30 25
9 2.50 0.10 1.50 0.50 50
10 2.50 0.15 2.00 0.40 25
11 2.50 0.20 0.50 0.30 100
12 2.50 0.25 1.00 0.20 75
13 3.00 0.10 2.00 0.30 75
14 3.00 0.15 1.50 0.20 100
15 3.00 0.20 1.00 0.50 25
16 3.00 0.25 0.50 0.40 50
k1 5.43 4.50 4.83 4.83 4.83
k2 5.25 4.93 5.18 5.18 4.33
k3 4.33 4.83 5.00 4.93 4.93
k4 4.40 5.15 4.40 4.48 5.25
R 1.10 0.65 0.78 0.70 0.92

T kAR T AEH K2 5 SN T 7 A (9 39 457 102448 R D REDR T kB Rl 22
Note: k indicates the average amplificated bands of a factor at a certain level in all the PCR reations; R indicates the
range of k value for a certain factor

M1 23456 7 8910111213141516

3000 bp
1 000 bp
500 bp

100 bp

1 ARE B NAA Z a7 55241 DNA 1) SRAP-PCR 414 itk (51 #1404 Me2-Em10)

73:: M: 100 bp Plus DNA Ladder; 1-16: 5 %44 £ %5

Figure 1 SRAP-PCR amplification pattern of genomic DNA from Camellia nitidissima in different reaction systems (primer
combination Me2-Em10)

Note: M: 100 bp Plus DNA Ladder; 1-16: No of amplification systems
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M 1 2 3 4 5

6 7 8 9 10

3000 bp
1 000 bp

500 bp

100 bp

B 2 e A4] DNA i) SRAP-PCR 41 [ it

¥: M: 100 bp Plus DNA Ladder; 1-10: 10 44645 B bk 4 5
Figure 2 SRAP-PCR amplification pattern of genomic DNA
from Camellia nitidissima

Note: M: 100 bp Plus DNA Ladder; 1-10: No of 10 individuals
of Camellia nitidissima

SRAP-PCR [ N4 AT LA & L B . IEAS
SERG VT AT DA A5 TR 2R 2 AR FL 0N, HAT Y
Moy, CRG TG, (R4 R 35 SR W R 5
BEXH R AT R 25 0, 1y FLARGG RSN, Y
AN T . B LRI IE AS SE 56 1 v 0] 5
SRAP-PCR & I [1) - B R EAT /1%, Rttt
FRBI I ) S5 Y 25 35, 8 B BRS04 R A AL
THAEAN AN 2 FH e AP e — e 255, W REH T
TEAZ VU 2 AR A H Uk 4% i TR 37 AT 8 % 4% i 4
0 W7 44 30 5 A — e 00 5 W0 B 43 BT 3 (4B 7 =,
2010).

AL (2007) MBI ST 45 R W, MgP IR X
75 SRAP 14 25 SR 2 e i B ik, {H dNTPs Y FEE XS
19 25 A AN WA s ACHIE ST 2 SR 58K %45 (2006)
(RAF 7T 45 J— 20, 157k €55 (2009)F1 1 #5 7 (2009)
IRER S RATAE 22 57, 1K) BESHE A AN IR AT
—EMRR. EAFYFIT] SRAP-PCR VA F
H, BEA AU S R 25, AT & AR R I RN 4%
PR, PR, RS AS [R] R IS0 S 8 v AN [ 1)
SRAP-PCR JX N AK % o ANHF I MR BF A R A1 2,
TERT 184 P 1% B0 AT T 3 A7 RO 4% a7 20 H 1EAT 48
THa AT SEAE b, X I R N AR R S U TS Y
IR, i T e fe 43K 41 DNA (1) SRAP-PCR
5 R NAR R R RN AR R EBAERL 20 pL, &
1.50 mmol/L Mg?*. 0.20 pmol/L dNTPs. 0.30 pmol/L
5191, 75 ng #H DNA. 1.00 U Taq DNA 5 &1 A
1>PCR Buffer,

IPAZAR ZR I BAIE 45 A W, AWFCEET 0 44k

%% SRAP-PCR Jx AR R EaE . AT3E, E— ik

AR Ry id— DRI SRAP 3 Fhric B AR 4 1E 4%
RIBEIAEE 3 IS 3130 % PTG PR AL 3 S A 5
REBOE T RAF ARG LA o

3MRERE
3.1 ik a5k
BERA B 446255, 2010 45K A B 1L
HT SRAP J MR 51 A6k 771 3500 1 AR
TAY TREEARRSARAF, @y iE,
& Me2 (TGAGTCCAAACCGGAGC) il Em10 (GA
CTGCTACGAATTCAG) 1E 4 I X 1E A8 3k 56 1
JETI

3.2 &L EF4E DNA IR ATIZEL 5

B AR F CTAB T L BURE Y] DNA,
FIERIZH DNA FI Lambda DNA F 5 &4 F473 % 1.0%
DUIEREBE I F K, LUK ISR 41 DNA 2l ik
WA KM B 42 100 ng/ul, —20°CARAE%H] .

3.3 SRAP-PCR [ {A &K IE R KIIZ it

DLAAEZ B ), SR IEAS BE Lao(4%)
BHATIRE, PCR RN & Z/AKFHE 2. X Mg™
WeRE . dNTPs #¢J¥. Taq DNA & . 519k
AU DNA FEET 5 3 4 KPP IEAC SN, 3
KEH

3.4 SRAP-PCR 1/ & & 4Gl

PR 94 CHIARYE 5 min; 94°CAEYE 40s,
37°CHEPES0 s, 72°CHEAH 1.5 min, 8 MIFH S 5
94°CA51E 40s, 50°CHEE50s, 72°CZEfH 1.5 min,
32 AMIEFR S N5 72°C HEM 10 min. 338 [ W 45 R
3NN 0.5 uL 6>0R M, SRS A L7 pL 3
B =4 SR AR R A3 B0 2.0% 110 B IR W Bk e HiL vk,
e & 0.05% AL 252 (EB). HEARZE PN
1XTAE, ¥k 5V/em, HLYKI TR 45 min, HLbk
SEWE AR G o A A EI I R

3.5 SRAP-PCR [ R {k 72 E MRy 46)
BEALIEE St 45 10 N MAREPR I SE R 2 DNA 1R
R, 5140 A Me5-Em3, F4i ik SRAP-
PCR " 388 J A 732 WP LA 7 (1) G AR s RE DR 21
DNA 1] SRAP-PCR [t JW A& £ A e PR EA T AN o
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% 2 PCR J W R R K

Table 2 Factors and levers of PCR reaction

FSES KF(PR REIRE)
Factors Levels (final concertration)

1 2 3 4
Mg?* (mmol/L ) 1.50 2.00 2.50 3.00
dNTPs (umol/L) 0.10 0.15 0.20 0.25
Taq (U) 0.50 1.00 1.50 2.00
519 0.20 0.30 0.40 0.50
Primer (umol/L)
HEAR 25 50 75 100

DNA template (ng)

{E& sTak

AR B SRR AT SR v R SE gk
FURRAT N5 ZRAR A 5 4R 58 BRI 70 8 SCHIRR K AT 5
BRI Ve 2 15 S B vk, 45 R0 BKZ02 5 H
TN, fresckvert, B, WSS BN,
#8152 [R) T dpe £ ) SCAS

gt

AT H 3 T R A B A kT H (2008D10-4-5)
BB o VR BT LR MR E I ST B LR PRI 5T BTk G i
- 7E A IR FE ) S 6 ORTE U

S 30k
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