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Optimization for ISSR-PCR reaction system of Illicium difengpi by orthogonal design
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Abstract: Objective To establish a stable, reproducible, and suitable reaction system for ISSR analysis of genetic differences in /licium
difengpi. Methods The ISSR-PCR amplification system on /. difengpi in five factors (Mg®*, dNTPs, primers, Taqg DNA polymerase, and
DNA template) was optimized by orthogonal design, and the PCR result was analyzed by SPSS. Then based on the optimal ISSR-PCR
amplification system, the annealing temperature and cycle times in PCR were proposed by gradient determenation. Results Most of the
factors in different levels had the significant effects on the result of PCR, and the most remarkable factor was the quantity of Taq DNA
polymerase. The optimized ISSR-PCR reaction system (20 pL) for /. difengpi was constructed of Mg®* (1.60 mmol/L), dNTP (0.22 mmol/L),
primer (0.90 umol/L), Taq polymerase (0.50 U), and DNA template (70.00 ng). The optimized annealing temperature and cycle times were
51.8 “C and 40 cycles, respectively. Thirteen ISSR primers with stable amplification and abundant polymorphism were selected from 62 ISSR
primers. Conclusion The established and optimized ISSR reaction system is stable and credible according to the testing results of 16 samples
of I difengpi, and provides the basis for the genetic analysis of 1. difengpi.

Key words: /llicium difengpi K. 1. B. et K. I. M.; ISSR-PCR; orthogonal design; optimized annealing temperature; optimized cycle
times; genetic difference
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PR R ISSR-PCR [ AR RAEAT T4k, 4y HiAK,
B stk 22 REE RT3 52 T 3.
1 {XEE5HH

PCR 1 (GE[H Bio-Rad {15~k A H], Model: PTC—
200); DYCP—34 M HIKAl (JbtmiN—AEs) ;s
B0l (BRI B 22U A R AR D); CDYY—6C
RIHPRAC AE TN — X)) UVP BRI R 4.

FEART 2010 429 HR A 78 5 b B g 2
RAE K LT L, S2EH % e AL Hicium
difengpi K. 1. B. et K. L. M. o SREE BRI 1) 24 4 A2 4
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2.1 DNA ZENS#m

KB RS CTAB 3 B S [R5 DNA.
F 1%BE IR0 e LUKV 5 DNA i, H%4M)
FENCEE VR DNA WREE, Ik AR 42 20 ng/uL,
B4 CUKFETRAT
2.2 ISSR-PCR [ [ A ZHIIE iR 56

KH Lig(4)) IEASRIG BT, R N 2 KK
W 1, B RENE 2, PCR RNAKR BRI
20 L, BEAMEARIE S 2 ul (1) 10X PCR ZE0H,
FBLKANE 20 pLo B—41E0 4 IRER . YD
KNV FEF A 94 CTIARTE 5 min, 94 ‘CAEE 30s,
52 ‘CiR 455, 70 ‘CHEfH 1.5 min, 40 MEFA; 72 C
ZEAH 10 min, 4 CRAE. HL 10 pL § 8475 1.5%
SRR R H K 1.5 h, EB W (0.5 pg/mL) Hefh
20 min, ARJ5'E UVP B RE 2GR .
23 BABRERHE

AR IEAS TR0 25 2R, P A S NAR Z 0 IR K

x1 EXARBEHERSKF

Table 1 Factors and levels of orthogonal test

¥ 2+ -1 -1 -1 : Hi
Mg®* / (mmol-L™") dNTP / (mmol-L™") 514 / (umol-L™) Taq B /U FiHR DNA / ng
1 1.30 0.13 0.30 0.50 10.00
2 1.60 0.16 0.50 1.00 30.00
3 1.90 0.19 0.70 1.50 50.00
4 2.20 0.22 0.90 2.00 70.00
% 2 ISSR-PCR EXIRIE L,o(4°)
Table 2 L;4(4°) orthogonal test for ISSR-PCR
5 Mg”" / (mmol-L™") dNTPs / (mmol-L™) 519/ (umol- L™ Taq i /U i DNA / ng
1 1.30 0.13 0.30 0.50 10.00
2 1.30 0.16 0.50 1.00 30.00
3 1.30 0.19 0.70 1.50 50.00
4 1.30 0.22 0.90 2.00 70.00
5 1.60 0.13 0.50 1.50 70.00
6 1.60 0.16 0.30 2.00 50.00
7 1.60 0.19 0.90 0.50 30.00
8 1.60 0.22 0.70 1.00 10.00
9 1.90 0.13 0.70 2.00 30.00
10 1.90 0.16 0.90 1.50 10.00
11 1.90 0.19 0.30 1.00 70.00
12 1.90 0.22 0.50 0.50 50.00
13 2.20 0.13 0.90 1.00 50.00
14 2.20 0.16 0.70 0.50 70.00
15 2.20 0.19 0.50 2.00 10.00
16 2.20 0.22 0.30 1.50 30.00
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1~16-50 %03 2 i) 1~16 4B M-Marker; F[Al
1—16-treatment number shown in Table 2 M-Marker; same as below
1 AR ISSR-PCR IE X ik LE B k45 R
Fig. 1 Electrophoresis of orthogonal test of ISSR-PCR products in I. difengpi
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Table 3 Scores of 16 treatments

A W gy A W gy
BR —gT wms  was wma | Y —wmT wmr w53 waa
1 14 4 10 6 9 4 1 7 2
2 2 5 4 9 10 7 7 6 5
3 3 10 5 10 11 12 9 13 7
4 15 14 14 14 12 13 12 12 12
5 10 8 11 8 13 11 6 9 4
6 8 11 8 11 14 9 15 15 15
7 16 13 16 16 15 5 2 2 1
8 1 16 3 13 16 6 3 1 3
3.2 ISSR-PCR EX®ItAEDH — 5k

¥ ER A ER VRS 45 SPSS 11.5 34T 75 %
R, GERILEK 40 B OF AR, ZIER WIS
AR ZE 0] | N5 K BN IR Taq i 154K
DNA. Mg>". 51#). dNTPs. [4 dNTPs FIE & 414F,
HAKKEE Mg, 514, Taq fi. #H DNA) )
P I KT 0.05, RIULXLEH ZACTRAAAERE %
e, WP TRE A N 2 T EEA
M ZRBARDE, B 4 RES P4 RA B

3.3 EEAZKEX ISSR-PCR 45 Ry 8200

KH SPSS 11.5 vl A 1) S-N-K 2355 75 4]
BT 4 Fk T 2w, o R Ik
Ko B FRACT I 45 R WL 2.
331 Mg KRE Mg kX ISSR-PCR #1540,
1E 4 ANIRFEH, B 1.60 5 2.20 mmol/L 7K - i) %
SRFEN, HRAWHEZERAEE (B 2). Mg™
WIEAE 1.30~1.60 mmol/L i, B W& 14K,
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Table 4 Variance analysis of orthogonal design

AR S AR ST EEEPES ¥i F1{H P1H
Mg** 143.547 3 47.849 5.169 0.004
dNTPs 58.922 3 19.641 2122 0.111
514 97.922 3 32.641 3.526 0.022
Taq 344.047 3 114.682 12.388 0.000
iR DNA 297.422 3 99.141 10.709 0.000
EEHA 1.172 3 0.391 0.042 0.988
W2 416.578 45 9.257
Bt 5899.000 64
BxfEETE 1 359.609 63

KT ] s KT 2
w7k T 3 wmons /KT 4 a
a a

ot

dNTPs  31#

Mg2+

Taq /i B DNA

NEFRERR KR 2 225 (P<<0.05)

Lowercase letters stand for significant difference (P < 0.05)

B2 FRFRKFEME

Fig. 2 Scores of each factor and level

VP4 R BT 2 Mg R 1.60
mmol/L, P45 RIMEE N, mE&MRIEEE
HLA 48 A 5E 1.60 mmol/L 2 Mg TR AR
3.3.2 dNTPs ¥ dNTPs 1/ ¥ M sy, Hik
FEARAH R PCR 45 . ARSI ANTPs
WREN ISSR-PCR (P50, {1 4 AN JE K] 22 5
ABE (& 2), HEE% INTPs WA KI8m, $E5
SiRWMEEI EFHER, 75 dNTPs WKREER 022
mmol/L I, VP45 BRI B 5 KA, WOk EEh
dNTPs H5 AR E

333 GIWKIE  SIYIWIEAE 030, 0.50. 0.70
umol/L 3 /K F-[a]%} ISSR-PCR (1] 5400 2 AN i 2%
(K 2), 0.9 umol/L 5 At 3 AS7K-F- )%} ISSR-PCR
IS 22 53 3% . 7E 0.30~0.50 umol/L /K- -, ¥
SRR T RES, (RREE RSNt b
Fho 243K E N 0.90 pmol/L I, iAF| e KMH, Frblik
PRI A 51 AR

3.34 Taq MEE  Taq MM E1E 1.00.1.50.2.00 U
3 ARSI ISSR-PCR (5200 22 7 AN i 3 (1] 2)),
0.50 U 5 LA E 3 KPR 22 5 3% . 11 0.50~1.50 U
Kb, PO G5 AR T B, R AR 1S,
OBMETTIG . ARSEE T, Taq BEAE 0.50 U /K
P RCR S, BT ARk Taq B 5t 9 e £
SN

3.3.5 it DNA it DNA 7E 10.00.30.00.
50.00 ng 3 /KA % ISSR-PCR (1) 540 25 7 AN i 2%
(K 2), 70.00 ng 5 LA I 3 AN/KOF 2 5 B3 . BlAF
Bt DNA WREERISE N, VP& RINE R ETHE
v, FEMI DNA 24 70.00 ng Itf, 1F5>45 BIMEIA
P AL, PIIERE 70.00 ng by e SOk
3.3.6 ISSR-PCR E-KMLFEMES ME 3 vLE
e, ASRDE KGR B S SR S ANF ). {E 48.0 °C
1483 C, WML, &%, (HAMAEIEMN
1E 53.2~60.0 °C, WA, KRR Jkdb,
BRI W40 7E49.2~51.8 C, §IRHA
FEAR 5, s S, RSl A A ) S
1EHE 51.8 C s fE IR KRB

3.3.7 ISSR-PCR fEMAEIIESE WKl 4 s, A
SIS WIEAT T 344 364 38, 40, 42 Fl 44 AEHAY
1, 6 MEAELEL EXIReY 4T, H 34, 36 Fi
38 A G AP RIS — 28, 44, 42 Fl 44 IR
P SEI 5 RIEAR 3L, R T, ARS8
JEHIAREZ ISSR-PCR 8 RIS AEAE IR IR AR 40 1Ko
3.3.8 fERMNARRMEAES 5IYE  F sk
R B RNV AR R A AR 7, 514 usll #l
U815 X} 16 #3 Hibd iz DNA i3E47 ISSR 37184, &5 5L,
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Fig. 4 Effects of different cycle times on ISSR-PCR

amplification

345 6 7 8 91011121314 1516 M

HH2
1~ 12 3B KIRRE5 7k 48.04 48.3. 49.2. 50.4. 51.8. 53.2. 54.8. 56.2. 57.6. 58.8. 59.7. 60.0 C
Lane 1 to 12 indicate the annealing temperature at 48.0, 48.3, 49.2, 50.4, 51.8, 53.2, 54.8, 56.2, 57.6, 58.8, 59.7, and 60.0 C
3 BAGEER ISSR KLEZBYE N0

Fig. 3 Effects of different annealing temperatues on ISSR reaction

Bl 5. 2 A5y ik ar i . 2tk EE, U
W% AR RS E . ARG, &AM ISSR
RN $5e e, FFAR SN AR & Ry 367, LA
OB [P LK 20 DNA AR, %F 62 4% ISSR 514
G EAT TR, AR BT 14 Aty 2R3 B i R R e
IS, feamk it 13 %519, Wk 5.
4 iTig

ISSR 73 FARic I $ 4 F 05 52 e N 4 A 4 34
FERF LRI A [ e s it BRI RRE L T

345 6 7 8 91011 1213141516 M

Il &

5 514 U811 (A) #0 U815 (B) 7E 16 {14 R4 5 A A9 ISSR #1845 R
Fig. 5 ISSR profiles generated by Primers U811 (A) and U815 (B) in 16 samples of 1. difengpi

%5 HiZHAY 13 & ISSR 514
Table 5 Selected 13 bands of ISSR primers

54 sWES (9-3) | B SR (5> 3)
Usil (GA); C Us46 (CA) RT
Usls (CT)s G Us4s (CA)%RG
U827 (AC) G U849 (GT)s YA
U834 (AG) YT Uss2 (TC)s RA
Us40 (GA) YT Uss3 (TC) RT
Us4l (GA) YC Us62 (AGC)s
Us44 (CT)s RC

Y=(C,T),R=(A,G)

RN, AR R f . AR
FUF S N FR P45 5200 PCR 439 ¥ 32 22 H AT &
R, HE A IEAS B MR TR
6y rh ke e AR ARG K A S AT 1R, A
X TR R B R o8 A 2 A et e T AR BRAL A
L GV 3T ] 5 AL AN RIS R 8 (1 2 57
BE, AR IR TEE . %W

AEAEJRI PR, a5 45 SR AR 5 P i Uk
gy, AT RS Ry A A i R, AT ]
St N KCF IR R e TR, B0 IE AR
6 AL TR IR S KL, AT et PCR 4738 45 K (1) OF
FIREL DORBN DT i 22, SRR UEIEAS B
1k PCR J WAA ZRIR46 45 Rl {5 () 2R AT . AT
X Mg, dNTPs. Taq Z4HE. SIAHER DNA
WRE S MR FRHIER RIS, Wil 4 KEHR,
Ptk 7 Hu 7 ISSR-PCR Je AR R, i e 38
SN ZAE, BIAE 20 uL 4R R P Mg 1.60
mmol/L, dNTP 0.22 mmol/L, 5[4 0.90 pumol/L, Taq
fit} 0.50 U, fik DNA 70.00 ng, 10X ZZ1 2.00 uL.
AR T 3R IR MR ES ) ISSR-PCR (15
Wi, o ARz ) ISSR-PCR g A kUL A A
Uk 51.8 CHI 40 IK.

TSI Mg SR 56 45 G52 i i K, ANTPs
2., Taq BEFIRH DNA %F ISSR-PCR {) 5% Wil 5%
NIOT A I v 4% TR IR S KM RN Taq
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SN SV NsecE | s i AP e A
BEARFTREN & R . Bt DNA HED, 5195
B SR, SEY =Pkt T, L2y
B, B DNA Rt %, S3od Ry 8y
AR R, Ak IR 5. Mg
& Taq BEUE A, [FIRE B85 R N ) ANTPs.
Bt DNA K 514445, 5% PCR & 38 10803 UL
I (R S A S g b R I Mg IR R AR
WA > HACHE RS, TS i S 2 th 4
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