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Optimization of AFLP molecular marker system in Lagerstroemia plants in China
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Abstract: This study dealt with optimization of amplified fragment length polymorphism ( AFLP) analysis
based on the high quality DNA extracted by the improved cetyl trimethyl ammonium bromide (CTAB) method
from the leaves of Lagerstroemia indica, L. subcostata, L. limii and L. guilinensis which were gathered in
Guangxi, Yunnan and Henan Province. And their DNA were used as the template to carry on restriction-ligase
reaction, then the product was diluted the certain multiple as template to take pre-amplification, finally the
product was diluted and used as template to carry on selective amplification, and the best system of restriction-
ligase reaction, pre-amplication and silver staining suit for L. indica had been optimized. In the AFLP system
each step of response had established different reacting system. The 10 pairs of primer suit for L. indica were
selected from 160 pairs of elementary primer. The result indicated that, the best systems suitable for the
Lagerstroemia gene group were as follows: restriction-ligase reaction system 1; pre-amplification system 3;
selective amplification system 3, in reacting system the best Mg’ " concentration was 1.2 x 10™° kg - L™".
[Ch, 1 fig. 7 tab. 20 ref. ]
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1.1 ##

SLERMYIRET SR BV . SR MRS, 45 58K Lagerstroemia indica, B84 L. subcostata,
TR L. Limii FVEEMREER L. guilinensis, 2006 46 —8 H EXAHITT FHCE 76 10 £ T HARF A ik fie
RS, BERAAEH, SUHKERA R IRE R - 78 CHRBAREIKFEF, SLRa U,

1.2 Hik

1.2.1 R34 DNA 6941 & SCSRH 3 Aoy ik HUEE 4 DNA, Hirp CTAB (F7s etk = H L4k
B ) VR SDS (- T SEREFR AN ) T4 B S R OSCHR [ 3 ] FSCk [4 ] AT ERE, B CTAB 35 B ARE1ES
PR . OV IA TR, BRSO AR, /335 2 x107° L E.0E T, 40mA 7 x 107
L CTAB 65 CHi#k, 57 x10° L B-Fi LEEF /MRS, @65 CKRIF 1 hBHIEIMATx10™* L
25:24: 1 = Ay FREE, IRA), #E 15 min, 1.3 7 r -min " 'B0 10 min, BRI S x107* L,
FELHRTINAS x 107 L 24 0 1 =25 5, RS, #E 15 min, 1.3 7 r min "' &0 10 min,
BEWER 3 <107 L, AT SAEE2 x10™* LB, 4 CHE 30 min DL EUIHE DNA, 1.3 Jir -
min "' B0 10 min, FF RVEEFEBGECH 70% CREDRSDINE 3 Wk, M, IER NI R R T
@A 1x107* L ddH,0 (1 x 10" L RNAse) % f# DNA, 37 C/K¥# 1 h KB RNA, @A 1 x107*
L24: 1 =505 SREEERBAEEF RNA B, 1.3 7 r -min " B0 10 min, B EWE®K 8 x 107 L i
ALS5x107°LA 1 x10 ™" L H RAEAE.OETIRS), 4 CHE 30 min JIJE DNA, 1.3 J r +min "'
B0 10 min, FF LW, HIOK OBEEEDIE 2 I, T DNA, LR NEEMOESE K%, OMAS
x 10 L ddH,0 %f# DNA, 2kl 5K & -20 CHREAEURA 4 CTEH .

1.2.2 DNARELEZME H BioRAD Smartspec MT 3000 284N BE A RE FE FOGR A, LU
1 g L' BUISHIEE A I DNA T4 ife: 5 x10°° L DNA RE5L +1 x 107 LIREY#E FREZE vhik, SNk
FEIRAL 258 (EB) BERE | 80 V HE FHLTK 30 ~40 min, 764N R 50 N g4,

1.2.3 Bibpikds  SCHRH] Msel Fil EcoRI 45 2 FhFR PR N U RGHEA T SR DI, K5 H T, DNA % £2
W Msel F1 EcoR1 #23k SHGYU) Fr WiE ek, BBV —P7E PCR AY | 37 CI 3 h 58, HE
PRI DNA, ZEAR T T BN, ISRk 4 PRI EA R |, B EE VAR R 5
x107°L (% 1),

®1 EBUERER

Table 1 ~ Systems of restriction-ligase reaction

SN Wi R 1 &2 &3 HHF 4

AL DNA (1 x107° ~5 %1070 kg) /L 5.00 x10 ¢ 5.00 x10°° 5.00 x 10 ~¢ 5.00 x10°
1. 667 x 10 ~* kat Ecorl/L 0. 50 0.25 0. 50 0.25

1. 667 x 10 =% kat Msel/L 0. 50 0.25 0. 50 0.25

5x10 7% mol +L.=! Ecorl adaptor/L 1.00x107° 1.00 x10° 1.00 x 10 ~° 1.00 x107°
5 x10 75 mol +L~" Msel adaptor/L 1.00 x10 7% 1.00 x 10 ~° 1.00 x 10 =3 1.00 x10 73
10 kg -L=" ATP/L 1.00x107° 1.00 x10° 1.00 x 10 ~¢ 1.00x10°
10 x NEB buffer 2 2% /L 5.00 x10° 5.00 x10 ¢ 5.00 x10 ¢ 5.00 x10~°
16.67 x10~° kat T, DNA /1 1.00 x10~° 1.00 x10°° 0.50 x10 ~° 0.50 x10~°
1x107 kg -L~! BSA/L 0.25 x10° 0.25 x10° 0.25 %10 ° 0.25 x10~°

ddH, 0 /L 34.75 x10 ¢ 35.25x10°6 35.25x107° 35.25x10 76
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1.2.4 TG BT M 85 ANTPs ( =Rk S MAZ TR ) 45 i s PCR (3R A BilpE =X R )
SN TS A Mg TR, DR MigClL JoR i R B R AN ) SR A 2R v R 3R 2R AR, Rk T v
JE, — R Mg R R A/ ANTP SRR 0.5 x 10 ° ~1.0x 10 * kg - L' KT
BTSN e WY MR R, ALEEY KR (BAEYBRBER 2107 L) A 4 Fi
F(£2).

®2 WHBERAR

Table 2 Systems of pre-amplification

SR IRY &1 &2 H&R3 F 4
D) S BR DNA/L 5.0x10°° 5.0x10°° 5.0x10°° 5.0x10°°
5x10 73 kg -L~! Ecorl primer/L 0.6x10°¢ 0.6x10°¢ 0.6x10°¢ 0.6x10°¢
5x10 5 kg -L~" Msel primer/L 0.6x10°° 0.6x10°° 0.6x107° 0.6x10°°
10 7% kg +L=" dNTPs/L 0.4 x10°¢ 0.4 x107¢ 0.4 x10°° 0.4 x107¢
2.5x10 7 kg -L~' M2/ L 1.0x10°¢ 1.1x10-6 1.2x10°¢ 1.3x10°¢
10 x PCR buffer/L 2.0x10°¢ 2.0x10°¢ 2.0x10°¢ 2.0x10°¢
9. 165 x 10 = kat Tag polymerase/L 0.2x10°¢ 0.2x10°¢ 0.2x10°¢ 0.2x10°¢
ddH, 0/L 10.2x10°° 10.1x10°° 10.0x10°° 9.9x10°¢

P . Wi 8 PCR SUWAEIT: 94 °C, 30 s; 56 °C, 30's; 72 °C, 60 s, 3£24 MMER,
1.2.5 sBFRY R KRLEBAETIERR(BAEY RAEKRRN 2 x107° L) WRH 4 MrE(EE3),
=3 EITHEREFR

Table 3~ Systems of selective amplification

SR I3 ®&R1 %2 %3 H# 4
Ty 79y 10 A5 AR/ L 5.0x10°° 5.0x107°° 5.0x10°° 5.0x10°°
5 %1073 kg -L~! Msel primer/L 1.0x10°°¢ 1.0x10°¢ 1.0x10°¢ 1.0x10°¢
5x10 73 kg -L~! Ecorl primer/L 1.0x10°° 1.0x10°¢ 1.0x10°¢ 1.0x10°¢
107 kg - L =" dNTPs/L 0.4x10°° 0.4 x10°° 0.4 x10°° 0.4x10°¢
2.5x10 7 kg -L~! Mg?* /L 1.0x10°° 1.1x10°¢ 1.2x10°¢ 1.3x10°¢
10 x PCR buffer/L 2.0x10°°¢ 2.0x10°¢ 2.0x10°¢ 2.0x10°¢
9. 165 x 10 =" kat Taq polymerase/L 0.2x10°¢ 0.2x10°¢ 0.2x10°¢ 0.2x10°¢
ddH, 0/L 9.4x10°° 9.3 x10°° 9.2x10°° 9.1x10°°

P, PEEEMEY 1S PCR RUWARF . BBHE PCR (12 MEHF) . 94 °C, Z8M:30 s 5 65 ~56 C, Bk 30s, G MERERO0.7 C; 72
°C, FEM60 s; HEHIAT T 24 MEH: 94 C, AEM30s; 56 C, BKk30s; 72 °C, LEMH60 s,

1.2.6 RAWHBLIER S RAE AR SOVEEHRIGTE2 x 107 L W ARRFINA S x107° L inkELE
B, 95 CAETE 8 min JFIVEUL TUK I, ARG E T 20 CHIT KA, A 5250 R FH 2 79 945 I iz e
JRE HL T R Y EA RGN AR B MR BT 05 78 X 2RI AT R AR, SeRIIBLL S50 0 . 55
SIYIVE R AFLP SR AE RS 14T

2 SR G5

2.1 EFH DNA ZEE R 5K
SR 3 AP RE SR U AL N 4] DNA, (HANFR 4 FIE 1 TR, RAM R CTAB B
(RLE RN ZH DNA, HOGEEFE(E A,/ YR TEMH Ay WUAE N 1.8 Zo47, FWATE RS 2% I L A T4
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DNA gl ; 10 g - L BUISHHEERC AN, 2L DNA A& RNA, JoRER, SREFLTdr, 4Ry
4 AFLP 43 HT R . SDS ¥l CTAB VL3RS DNA, JCBEEE A/ YRR AL AK, DNA FESZ
TG, UK RN L& 55, CTAB SE4R UM DNA A &M, fE#IA N, kR
CTAB 5l A S A B, RATERR. CTAB 3% 4 A58 80F (1 sk Fn ot 517 7 DNA $2 1L,
BB WEEE I 25 SR FR W B $ I DNA [ i Rl FE B S o AT, th 7 220 P45 R (3R 5) M LSD ik &
FILASGE R (£ 6) TTLAE H, MR B CTAB ¥:ik 0.05 By E/KF, L, o f ol S T Hofl 2
Pk,
R4 AEENFEFEEEDNAKRNEREEZHERSH

Table 4 The significance testing results of Lagersiroemia spp. leaves by different methods of DNA extraction

. (R CTAB % DNA Jiif CTAB % DNA i SDS 7% DNA Jfiit

i W/ (kg L) WepE/ (kg L) W/ (kg L")
£33 3.068 x10 ? 2,152 x10 73 2.626 x10 73
e 5.569 x10 73 4.042 x10 73 2.348 x10 73
FiEes 2 1.872 x10 73 2.712 x10 3 3.016 x10 73
Hebh 2L 4 2.380 x10 73 3.006 x 10 3 4.979 x10 3

CTAB: et RCTABYZ SDSi:

A1 RREZRR FRBCE B DNA 69 35 RE 48 5 A & ik 22 R

Figure 1 ~ DNA electropherograms of different methods of Lagerstroemia spp. DNA extraction

R5 3FAEEINA DNAKNMERFTESHR %6 LSD i EHEILE 3 MIRIAE
Table 5 Table of variance analysis of results by three methods Table 6 The LSD law multiple comparison of three methods

WP EHFM O OHBME ¥ F FE BEKF b F WHE 5% REKT 1% B REKT
AbERE 7.028 5 2 3.5142  4.308  0.0487 CTAB ¥ 4.158 a A
AhBEPY 7.3411 9 0.8157 MK CTAB ¥ 2.978 ab A
BAES 14.3696 11 SDS ¥ 2.306 b A

2.2 B AFLP RERMERMEL

L) 7 15 5 A L RE RS W LG 4 SR A IE AR MY AR S A BT 6 9K 1 AR N 8 20 H T G i Ok
IR A WE R RBURE, RS KR B 2 AME THGY . YR EdWARRS K, s
HEL DNA SB0F, svh A B 2 Ik, ASSCH R T 4 Ry 580 0 BED) RN R AR E AT 1
1k, U)LY 2 B VKA PR R 1 BRCRES, TEBERE b2 LI 5T 0RHL,

3. X G A B, @ A B E 4 DNA (W EH Y, [R] a8 i i 1
PRSI B DD RO SRR OB 5E 4, MBI 195 DNA FIBi &2, eI 10l LIE 81K 55
21T AP WA IR, AR A TR/ N BRE BE TR P, 00356 I BR P LA DA 58 4 i
FERIY G- ANE A HE AT T — 20 R, B, ARSEERTRR 4 7 2R IR 1A T 53y 14 i i A
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MR ZR T HE 7 ) 28 B R DK ARG DN A AR 2R 3 ISR 4T

PERENEY 3G . X — DR S A, ITAAFREE I A 1 ~3 DI, %P 5R
(s PR35 5 — % PCR O AHIF], v Mg ) o i v B2 1 Taq it 9 5 f VA 2 Fi 32 B2 19 52 i) [
T ARSI Bl TR A M R AT TR, AP Mg REIE N 1.2 x 10 kg -
L~ B SRR AT
2.3 AFLP 5|#10% % 43 #7

AFLP $R 5 RAPD HoR —H A ZE RS 9, (EAZTA 5 WA G # R i sy 1 0F H 238
s, ARGIHAXY A A SR Kk, BAREIR R, AR 2L DR 4 A B Bl
e RS LA

M Tz A R I R AL F B BERk, Tl =7 SYFFISTIEER
WHTW TS| YiFEgRE. “2+27, “2+37, Table 7 Sequences and amplification results of twenty primers
“3427 F <3437, BAGIWHG LA R Tffj:i%'l/ ‘éi‘fiﬁ*/ ZEHELA
TXF, RSN g S M Tk S | 4, St ! ! L)%
ks YA 160 XF, LIBEGES I, M 6494 GAC-TTT 41 3 39.5
160 XF AFLP 5|47 rf i v 1Y 10 X 22 A5 2346 TA-ATT 40 2 55.0
R BT, A PRREGR RS, KB 2347 TA-CAA 32 20 63.6
Z 0 9 h. M64E94, M23E46, M23E47, 2446 TC-CAA 44 27 61.3
M24E46, M24E75, M25E46, M25E47, 2475 TC.GTA 5 . 5 6
M41E47 Fil MA1E94, M64E46 (£ 7)., Mzl4 vsa6 TATT u 9 1
PR TTA, 2+ 27 GIYHEG R R, 2547  TG-CAA 39 23 57.8

ZEMAER, “3+437 M “3+27 5IPHE

‘ o 4147 AGG-CAA 56 31 54.9
AR, ARITSEIE, T2 +37 1Y
A St b 2 4194 AGG-TIT 34 21 61.7
I G AR AT T, 28Rt
6446 GAC-ATT 38 21 55.3

i B s, IR SE I - 2k U
A 2 MEBEMERATIR S 3 DN IEERIERZ AT RIS
WG . NGk scmic vl &l Y S Ui B (ALK E T 0, 5, 10, 20 {4 MR
T ) RSB B A R

3 itit

AFLP ¥ R &5 A T RFLP (PRI R BB 280 F1 RAPD (BEMLY 1S 280 DNA) 2 AR (198
AN TREA RFLP M BERAE M, A RAPD M2 25 MEm 0 ™ s i 98 4 7 A S 8
AR FEATIRUE, {5 AFLP #/E B EB, TR AMENRZE, B— A% IS, HH DNA
PRBOX A A S A e R A SR A L, AR ANRR BE 1H hn T SR AN - DNA B
PEUOENE i FAC s BTSRRI, DA RAE B [l Jb 5t i it e DNA SR R 25 1
Bttt SRAMARN 4R HC DNA JEIXFh 22 BIRE B fe /N, 587 DNA $REU SCHE, ARSI 7E
FEUU DNA (it rf, SRH 2 YRR 780 Bk B WY 3G P Taq BT 1 0 05 5 I RE 45 ) I
TELRR RNA J5, 3n—uchhde, DABRIRAFR) RNA B, {RIE DNA A2,

AR E M 005 | S e R B 3 WA SRR 0 TR R AR T, R R AR BR B
SRS S HNER BN K K2R, FrBA 2800w . Rt 5 [ ARMEX BRI 22 57, T2 AE
KEFI Y i ve A GEAS B FIARZE R ARSZE-R I 160 XF 51 W RIS 19y, Thdkil 10 Xk & L 5L
WY 51, IR R S B R R S i AR D) . T B RE IR R, Ak AR,
A I PEAT SR A RN 3 T S IR A T A JE s AL AR M TR T 25 R,
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