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BF 4 FF cDNA-AFLP 947k R fngg s1

E

. E N A

(L ERERE EYPTICRT  EYZ RS BB L T0HF BIAT 2100145
2. R ARl B AR AR S RN B BB B R N SRS, VL5 BAL 210095)

B EAHZRFAZRAIT AR THECEORA KM, 2T Fa cDNA-AFLP 5474k % 49 6
ARBEREEJATON, AE L E KT cDNA-AFLP 5474k &, 515 2] A #r T #1249 cDNA-
AFLP B, 2R &% R AK R Trizol H32IE RNA 8 25, 56 E 8 5 BB AR EF AR
4 cDNA AR F 3 32 48 7 M BOR BAF A Y 3 B 69 B, TRY 38 = M #6450 454E 4
BB IR, £ 25 pL R B4k R P mA 2 pL # MgCl, (25 mM) #= 0.2 pL # dNTPs

A0 mM), TRAKAFTHFETHEHLMITFHLR,

KRR 7T s DNA-AFLP; iR R AL4L

hESEKS:S641.103. 6 ERARINAD:A  CE4E:1001—0009(2012)19—0108—05

1996 4, Bachem %121 AFLP # AR i F§ T mRNA
RIEZR O, KET —F mRNA 5 8BS A, B
cDNA-AFLP AR, ZFEARLEE ST RT-PCR #1 AFLP [
FERLIFRE T AFLP HR W] 5 M 5w 2k, AT x4
YR A AT 2 R0, BLE B 2
T RN AR MER TEMIREFRIEIEN
HRABTFB . # Z A TRENZERRIR RBEN 8
& V4 AR RN 35 PR 5 e, LA B T A A 0 ST o [ ) A ) 3
RN R 3Rk B S MR A 5 . I A cDNA-AFLP
BAREDRBERFSBRMFR . ERRE LB FHEN
ik KEEEATREENRE M SEHRAEEKE
RSB EFFREBRIKIR LW R B FEFE) 2
}ﬁ){ﬁ[&ﬁj .

T (Solanum melongena 1) 1 a EFAREY),
PREETR BRI, DAgh OR Se it & Y, e B ™= FENE . X
HEREE BAEREN AR, & ZHBE
HFEPE. #EGeTT, BRTIRE BN FRREEAR T X 20
ZJ5 ho' , SRV LOE , A7 A4 7 — B 32 BB 250
KBS E AR AR E R, R EREESER . W5
F7KFFIH cDNA-AFLP £ AR H H & F EER A
R D REZE DR, X i 3 2 R ML BRI it A% B b B B
FREFRHEREE L. LA WS Um MM i w0

FE—EEFN 22979, B, L . HERTR AL T QA
M -F F #, E-mail: wangzhong@cnbg. net.
FEMEE A FHA963), F L. 88 . L5, EF GH
WA RMEFE LR T4, Email:qyangl9@njau. edu. cn.

s HHA:2012—06—19
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VRET A 0 FFE& I A A kL, X cDNA-AFLP Jz i {4 &
FY SBR[ 2R 3R AT O 4L, DA B 4R 1L B8 Oy PR S AR
cDNA-AFLP 7341 771 » it F B8 25 0 M DR 258 [ 1 T e
KR IRBL IR A 5% B8 8 H AR Ll
1 #MR5RH*®
L1 Hsbe

FEYIAT R B A 5 T RS B 8 (Solanum torvum)
PR LR E IR R FE. 2005 4F 11 A 25 H &M 7EIR
EWN,2006 41 H 5 HAr L R 50 liME R e E
TR KH 2006 4F 2 H 18 H T4 4~5 H-HI#EAT9%
JRTE R B Fh. R A A 3 2 0% 08 IR B (Verticillium
dahliae Kleb)# 3 REFICE 1, 2 5 BEM G 6,24
172 h B SHIBAR IR A AL B AEAS ,0 h S XTI,

R4 12 7 : Trizol Reagent ¥y H Invitrogen, Reverse
Transcriptase ¥ H Promega, mRNA #ifk.cDNA $U4&% )
A B PCR AR B Takara , R4 N YT B EcoRI
Hl Msel 1 B Fermentas 24 &), H B K ¥ 3 4 B 7= 45
Hrati,
5191 AFLP ¥ S A5 14 . BT A E23R 5 1 038
B EERBRAEYHEARGRAF S M. EcoRI #3% . FiF
5’ - CTCGTAGACTGCGTACC -3’7, T i 57 - AATT-
GGTACGCAGTCTAC-3’ ;Msel #3k . FiiF 5°-GACGAT-
GAGTCCTGAG -3, F i 5’-TACTCAGGACTCAT-3’,
Wiy 5| ¥ E00:5-GACTGCGTACCAATTCA-3’, M00;
5’-GATGAGTCCTGAGTAA-3’, E#tky H5|4y.5 -
GACTGCGTACCAATTCANN-3’, 5’ - GATGAGTCCT-
GAGTAACNN-3’, Hi N 404 G/A/T/C.
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1.2.1 RNA RS54t RAMREK Trizol K458
Al AL T SR 22 ) RNA, BIFE A Trizol 22 J5 , ik
A—T0CYKAR, 56 2 REUH % IR AR R 5 RS2 (AR R 41
Jfi 24 BE 55 4y /> RNA R, BEE SR
BB LR FEKMEPHEREYR) , BERE 5% L
BEVRHDTVE i) 20 TR GHE— 2 R BRIV FRUR B I 7
BE) , Ho A B IR Trizol i FI B3, FH DNase I % Bk
RNA ] RBIEZ=H DNA, 2R 5 #% 464k mRNA, R E
FA SO B A s AR R B, D 1 2 D0 Bt i b O X R Sk A
RNA y5e8tk.,

1.2.2 B4k cDNA 5X%% cDNA M8 i % Promega
/A A] Reverse Transcription System $iBH 358 i cDNA 4§
188 R A B LA AL cDNA XU, B 30 pL cDNA %5 1
FEFE WK KM A 10 X Tag buffer 8 pL.5 X RNase H
buffer 16 pI..10 mM dNTP Mixture 4 pl.RNase-free
H,0, 19 pL.RNase H(60 U/pL)1 pL.Tag 1(5 U/pL)
2 uL,3t 80 uL. 16°C T4 2 h,70°C,10 min, sk /5 ik
BFUKE, A 9 pL 10X T, DNA Ligase buffer.1 pL T,
DNA Ligase(350 U/pL),37°C FA# i 30 min, & i H
cDNA XUEAAL G L 1E =Y R In AR « &
f5 + 5 AR 49,10 000 r/min B0 30 min, B FE,
2 3% Tive i JCoK LBEDTHEI 7, 10 000 r/min B.L> 10 min,
7+ BV FHIOK ZEE e 2 I KT A 20 pL TE B4#%.
1.2.3 cDNA g 53K 1 EcoRI il Msel
2 Ffr BRI A UIEEXT cDNA #4753 20810, 56 EcoRI
HATERGEY) 7E 5 pL XUk cDNA HRUINA 10 X Tango
buffer 3. 4 uL,ddH,O 4. 6 uL,EcoRI(10 U/pL)4 pL, i
51JG 3TCFRURE 2 by FEAIA MseI(10 U/ )4 pl, 10X
Tango buffer 1.6 pL,RJ5 %MK 25 pL, 7 65°CF R hL
2 h, 5 pL BEUI= ek AR BEY) R B 8 4. X
P58 4 1) cDNA #1783k % 2 : EcoRI Fl Msel £ HIY L
Ti# Adaptor SHAFE A, 95°C FAEM: 5 min JE IR E TK
EECPREHAR KA BNk . 7E 10 pl cDNA MR
PIRU AN A EcoRT #:3k 1 (5 pmol/ pl) , Msel 3k
1 xL(50 pmol/puL), 10 X T, DNA Ligase buffer 2 L,
ddH,0 5.5 L, T, DNA Ligase(350 U/uL)0. 5 uL,16°C
TRMEER (12 b, E G Y HT 65°C
AEPE 10 min, DS 7 4 Bl R PR o 1 P9 D i 2 257 L
F TE ¥ 287 W) B A [R) A5 BOHE AT T 1 K 2R i ik
£, B HRRWT A5 o 2 B W L AR R A
PEAEH KRR S B 5.10,15 F1 20 £, 4B AT 1 1)
B, LR DR AE R R B A B0, T 16 2 i B R R
25 uLAD 8 3 74 2 L, 10 X PCR Buffer 2.5 uL,
25 mM MgCl, 2 4,10 mM dNTP Mixture 0.5 uL, Hi"
W5 ¥ 4 1.0 pl, Tag DNA Polymerase (5 U/pl)

0.2 pL,ddH, O 15. 8 pL. FHIRAIFIEF740F PCR &7 :
94°CHIAEE 5 min;94°C 30 s,56°C 30 s,72°C 60 5,28 4
PEF; 72°C JE AR 10 min, 4CLRFF., Y ML R JF, I
5 L= 1 %% i Br e M 25 JSC Fb, VRS T 34 2R
B (LT S A TE f B A SR T B Y
HOHEATYTF—20C TR, BT HERNERS
Ty AR R AR R, 51 Wi g B BEE Y 1 5| 4, B AR T
YRR Y. PCR RN TN :94°CHAEH 5 min;
94°C 30 s,65°C 30 s,72°C 60 s,13 MEFH CEIEHE K
FEREAR 0.7°C) ;42 % 94°C 30 s,56°C 30 s,72°C 60 s,
24 ANMER s e Jm 72°C ZEA# 10 min, 4°C T RTF. ¥ IS M)
P45 10 uL i) Loading buffer (98% 25 % 1 H Bt i,
10 mmol/L EDTA, 0.25% IR B %) iR &, 95°C 48 ¥
10 min, 57 BPF% RS Bk 40, FH FHLMK . K 620 A HE
RSB EERAE 1 000 V HUE Tk 2~3 h,R55 18
Halima 45 (P Y 3k BEATAR YL . AR AR IR 16 1 o
Wk, L cDNA-AFLP fifbiA R IR ZEDEE 3 K,
2 HRESW
2.1 i RNA FE&HN

PRI B RNA 253 20 06 6 B H R U Aseo F1 R
(Asso/ Poso) AT S A 106 FF I 1) Bt i W 068 1 Hl K PP A
RNA i & fse s, B 1 af 0L vE M i 28S.18S
254, BB IR 2.0, AiLERTAERESK R
H¥AFE 1. 8~2. 0, TEHFEL DNA 53 (B 1 4D,
B RNA F) 2l Mg R ar, HREA S 1 pe/pl.
W T — AR TR,

1 #MmE RNA ByHRK&ENLE R
A B R R SR .
Fig.1 Agarose gel electrophoresis of extracted total RNA

Note: the right map was purified RNA.

2.2 Wk DNA HIA R

FIF SMART 3 KR -& i cDNA % 1 %% (Single-strand
cDNA, sscDNA), L &/ 2 Z&, o B4 & B 4 100 ~
1 500 bp, F) B #EE W45 cDNA (Double-strand
cDNA,dscDNA) ,4 PMHER BIHE 5 dscDNA & B EE Tk 45
RILE 3, % &£ HHE 500~3 500 bp,
2.3 dscDNA RyEg IR IZER

ZIRE ) cDNA-AFLP 437 % F EcoRI F1 Msel FR
il PE YD EEXT & L dscDNA #E47HEEY) . Bl 3 AT 41,
FYIfE cDNA 44 25 MR BeR, F B R BEE T 7
100~1 000 bp, SEGYIRIHLL, BEYIJE <DNA F Bt o7
YL A B, Y e e B A TR — PRk E
HMEZENY .,
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B 2 cDNA BEX&
A BUsE cDNA;B: 34 cDNA,
Fig. 2 Agarose gel electrophoresis of cDNA
Note: A Single-strand ¢DNA ; B: Double-strand cDNA.

L ]
B3 Mk cDNA Bt jm i ik

Fig. 3 Agarose gel electrophoresis of double strand

cDNA after enzyme digestion

2.4 B EESCRAI

i e DL R B 3R B 3-BE R H v B I A
(GAPDED#N N Z, Ml GAPDH #: N iR 5514
1 cDNA-AFLP i ARK R B 14 5 | A4S &, LUE
A Hk Y cDNA B i (LT D it 4T PCR 474,
30 MEIFG  FrARY1G Fr B sR B A — 2 (B O, B
F Sk W R ORWE R — R

1000 bp |
700 bp
500 bp 7/
300 bp |
100 bp |

B4 BELREREEEN

7 :M:DNA Marker;1: A% #" 5[ %7 Eo0 #1 GAPDH 3’ 5|4 PCR %5
552: AT 514 Moo Ft GAPDH 3°5|4) PCR 4553 i 1 ¥ GAPDH
CIL ko

Fig. 4 Ligation efficiency detection of adaptors

Note:M; DNA Marker; 1: PCR products with the GAPDH 3’ and
primer E00;2:PCR products with the GAPDH 3’ and primer M00;3:PCR
products with a pair of GAPDH primers.

2.5 Ty KRR KL

R dscDNA 7 4y 55 AR 52 B A9 0 B A7 4L
Bk BEXT T 3 R R R I X RS R R Y
PR R R AR S B 5.10.15 1 20 %, B 46141
AMEHE . T RN Z 1. 09035 AW EE A F TR
KB ARG BRI BOR Sy TEBUIRHE B 252 19 1%
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Zi—h (B 5 78) . MAMBIE K cDNA KB 379
FE G2 5 BE U 55 L R BT RO T BB/ . R It S 2
¥ R R O SR MR B R AT PO 8 S . TS
HRAL R 4 AN T 7 0 B R W U e K A D 45 2R
L 5P R Bk B HFE 100~1 000 bp,

M123 45 Oh 6h24h721
i

=
2000bp ? ggg Ep
1000 bp / 750 bp
750bp 500 bp
500 bp
B
P 100 bp

B 5 Ty e Eikiangs R
# :M:DNA Marker 1~5. 435120 % 8 7= ¥ K 5 B, #i BE 5.10.15 Al
20 fERTRY W45 R .

Fig. 5 Agarose gel electrophoresis of pre-amplification products
Note: M:DNA Marker 1~5: The products of pre-amplification with the
template with no dilution,dilute 5,10,15 and 20 times respectively.

2.6 BLEEMEY IR R AL

BT FEAR U Bachem BA K cDNA-AFLP J5 % 38
X AR 2R 2 TR B IR R R B TE R R R
cDNA F)¥ BE L dNTP F¥& BE . Mg™" ¥ B2 45 35 2 8 Tl
KEERRUFIR. e, R BOR R Y2 B9 75 T B1RE In A 2%
BEVEY I B — X455 5 | 40, 0 Bl X B WA 4 45 2R A X 4
BB A AFHEFTARAL .
2.6.1 WY WMk BEX Y AR {8 L
25 pL AE N REREAARER  H AP I AR B AR BE A R A B
P AR (Y= W R0 B VAR D 10 ng/ L), 50531
JERMRE R 5.10.20,50 F1 100 1%, A Z o HE ke
BRIFAE, SEREILIFRE 50 M5 R B 7™ 4 R
BEAT VY BORCREUF (B 6) . Rk AR 1™ Y=
HE R BRI W] RE R P AR £, 3 B R AT
WK R P59, 8 K 78 PCR ™4 37-OH

6 AEHBBEHAEY =Y3hEEEy R
Note: M:DNA Marker;1~6 2+ 3 R T F= ¥y R 7 B, B 5.10.,20,
50 1 100 FEE9H 45 R .
Fig. 6 Effect of different concentration of preamplication on
selective amplification
Note:M: DNA Marker; 1 ~6: The products of selective amplification
with the template no dilute,dilute 5,10,20,50 and 100 times, respectively.
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i EAR cDNA [H] 5% PCR 74 2 8] , AT BE4T B AL IE {2
B LE, HBL T TRt R B DL, TR ROR R
B RV B, HY 7Y FEEF TN Bk
2.6.2 Mg WEXEEEMEY WM M &7
BEXT PCR " H28 AR B AR A, ¥ B i 3 FT R i PCR 9
BER R S, VR A R 2w PCR 4 3 7= BB 2= 4l
PCR §" R WO A H 9738 254 . i e 7 e B 4 3
PR ZH ATRY W R 50 R AR, 78 25 pL R 1A
FHHIMA 1.5.2 f1 2.5 L #) MeCl, (25 mM) , HE
BRI, SR M 2 L i) MeClL o 182%
R fE, Hy 87 M) B9 9K BUHF 7E 250~750 bp 5l AR
56 » 8 T 1 A SR PR A T A R T AL (I 7))

2000bp |/

1 000 bp
750 bp
500 bp

250 bp
100 bp

B 7 MeCl, AEXHEFMY M
# :M:DNA Marker; 1~3: 43318 1. 5.2 1 2.5 L # MgCly 3738
RIGER.
Fig. 7 Effect of MgCl; concentrations on selective amplification
Note: M; DNA Marker; 1~ 3: The products of selective amplification
with 1. 5,2 and 2. 5 uLL MgCl, , respectively.

2.6.3 dNTPs {REEXEBEEY WM 7E 25 uL 1)
FRE A A B A 0.2,0.4,0.6,0.8 Fl 1 L i
dANTPs(10 mM), AT 7= %6 B¢ 50 R RAAR, FH 2 pL
) MgCl, , ZE LB I B AR R A BB 0 T #1728 8B
P, S5 FH ANTPs i B 7E 0.2~0. 8 L JEFEI N
HP YA A Y B SR A 1 pwL 1 ANTPs §°
W R B AT (B 8) . RIRET 4, xR E 5
TR Y Y 8@ 0.2 pL 9 NTPs, 4,5
VERRR YT 4 ABHBIRRE S RS A A BIFE 25 pL
FY R AR ZR R LT 7= 0 B 50 A% M AHR , 433l i A
2 pLfY MgCl, (25 mMD 0. 2 pL ) dNTPs(10 mM) #47

B 8 dNTPs AEXHEF MY ErIF M
# :M:DNA Marker; 1~5:43 5 F 0.2.0.4,0.6,0.8 #1 1 L i
ANTPs § 3455,
Fig. 8 Effect of dNTPs concentrations on selective amplification
Note: M: DNA Marker; 1~ 5: The products of selective amplification
with 0. 2,0. 4,0. 6,0. 8 and 1 uL. ANTPs respectively.

VEREMEY 15 28] T AW R4 R, R BUR 7 250~
750 bp Y& IR (B 9,38 T8 1 J5 B A0 2 70 Bk
B ISR VK T HE 25 S 45 . AR BETE o R, R [R5
WA ALY B ST E 9 V078 M 3R V3 M IOk e B e
F VKR I A5 B P Al T R R R AT R R E R R
K (E 10, FHEXTE A &Y 158 20~40 4 TDFs
(Transcript-derived fragments) ,

9 4T EREASRESHTERET EHNER
1 :M:DNA Marker; 1~4. 43 R R R YL G 19 4 R
Fig. 9 Results of selective amplification of 4 samples with
the optimized dosage
Note: M:DNA Marker;1~4:the products of selective amplification on

4 treated samples.

Time(h)

E 10 #Mos|BEEEFET L =YE
950 5 79 Vs Bk B R A R Pk E ORI 45 R
F:a,b,c,d REARWSIYAE  BIIWHE T HRERERE 44
P ) FRYRE A B 45 SR (IR B4 S5 0.6.24 F1 72 b)), BRARIE M 3B 4-Pk 2t T
43 ES AT 9 TDFs,
Fig. 10 Detection results of selective amplified products of

part primers combinations on 9% polyacrylamide gel
electrophoresis Representative amplification pattern
using four kinds of primer combinations
Note:a, b, ¢ and d represent different primer combination; detection
results of selective amplified products of every primer combination ( Tem-
plates were cDNA libraries at 0,6,24 and 72 h after treatment). Box-shaped
marking indicate different TDFs,which were isolated and sequenced.

3 itig

- F cDNA-AFLP £ AR R 7 5 BB, KA 4
YEL TR AR, BT i I i S B 1) TAE B e
WK, MEHFYFZEK2ES,#18 cDNA-AFLP
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RERF Y FhE & —Le 25, W I 7E T IRA 5
BT IR XF cDNA-AFLP $ ARZEH+F BRI R AT T —
YRR SR TIES T cDNA ) AFLP AR, 12
BUR & 8 RNA K WU cDNA ) 35 754 J2 ¢DNA-
AFLP S B2 i 56 S 5 ma R 2R L 18R FH B R A
Trizol YIRS THRAYE RNA, A RBUGF B . EH
SR RS S . B AT, XUk cDNA & it 72
WA 2 SRR A RO R B A B A s Ml SMART ¥,
IR B A Bk BN Xl 7 ik 5 A
I ELBRVE TR B 05 0, 04> T 3 S B E R Bk AF , R
LA ng i & RNA AR A& R &, & 7= & 1
cDNA, cDNA-AFLP 4 A 2 o 5 [ i 5 P ) 63k &
HIZR, M REAENBYAS. BT Gen-
Bank i 3 J5 % B, 60% LA b Bt A 43 #F <DNA A& 1 4~
EcoRI EgYIYI 5., K2y 90%6 35X 28 cDNA & 57 4 Msel
FEII . P BLBE#E Msel Fl EcoRI NI B &, X FE
MBS T REA KT cDNA, VBRI )
FTY™ 38 7= ) ) v 8 B 5 i 4 486 R 7 ) RO
VR B O AN 2 3 7 g 2% R 55 5 ViR B K Ui 5| 4 B
dNTP i R #E R, KR YL BY 1, SEY HER AR
FE M BG4 . Tag BE.ANTP Mg™" FI5 | ¥y
BEHREEETY AR EEY RN EERNE, %
TRIGTFEAR UE 5 B A 85CR 1 L RE b, B 2 A SR
M, B B, 3 32 J5 1 dscDNA 7= 49 SFg 5 AR 3647 T ™
. 7E 25 pL MR R A AT 7= B 50 £iF A
B, AFBIMA 2 L 9 MgCl, (25 mMD ,0. 2 L % dNTPs
(10 mMDFEATEEFRIEY 1 , B A ARAS 7 1) 2 T PN A6 Ik e
BEC K LA AW L PR R ER AW EE E S

W) EE SR A PP ST cDNA-
AFLP AR B 458 I Tt s i FH s 2w 22 7
WREN, TR 2 5740, FH RT-PCR 3%
6] Northern 3 — B BHilE , Ay P08 2 AH G K 1Y
SORE Ay TR iC B B A B S A, AT B A T T
BRI E TR BORL

&% 3k
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Optimization and Establishment of cDNA-AFLP Technical System in Solanum melongena

WANG Zhong'? , YANG Qing® , WANG Ren' ,ZHENG Yu-hong'
(1. Research Center of Systematic and Evolutionary Botany, Institute of Botany,Chinese Academy of Sciences,Nanjing,Jiangsu 210014 ;2. State
Key Laboratory of Crop Genetics and Germplasm Enhancement, College of Life Sciences, Nanjing Agricultural University, Nanjing, Jiangsu
210095)

Abstract: In this study,the key facters affecting cDNA-AFLP on establishing cDNA-AFLP analysis system for roots were
analyzed in Solanum melongena with high resistance to Verticillium wilt ,and a distinct electrophoretogram of cDNA-
AFLP was obtained. The results showed that total RNA extracted by improved Trizol method was highly pure and
complete. The double-stranded (ds) ¢cDNA was synthesized using low-cost and efficient replacement and synthesis
method. The abundant and repeatable cDNA-AFLP fingerpritings have been obtained when original ligation products
were used as template in the preamplification PCR and the preamplification products were diluted to 50 times for selective
amplification in 25 pL reaction volume containing 2 L. MgCl, (25 mM) and 0. 2 I INTPs (10 mM).

Key words: Solanum melongena ;cDNA-AFLP;system optimization
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