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# E.He) IHBLENREEZHEEMIBEENRR, FITEWLE DNA T BRKEZ5H (cDNA
amplified fragment length polymorphism, cDNA-AFLP) W& ME X, B2 1 H R A cDNA-AFLP RNE R,
Bk UOEFHLERIHE R AT WREHKMEXT Trizol HMLAKH#H B RNA, R HX RNase H JEH#H# B
BRE 7B (M-MLV RTase) 4 RBMARERERWE DNA;FE LMY SEE . RILBYNE, ZE=YR
MYy YA A RBERABEERTEANET R GRS ARE, A 6% NERNBBEKER (PAGE) &%k 4
BELRN., SR M Trizol ZAIMLAES RNARSRIER 4ERE  TEHERTIENEGR 2%
RNase H HUE R B RAME S ER AR LB AR AR cDNA #iR., B IL/GHZLIE cDNA-AFLP &k £ % .250
ng cDNA 37 C 6 h 2R Ht: ) Y18 Msel 1 EcoRI T2 8,16 C & 12 BEFYBRERBELEN 1057
TFEYRBN 150 f5;PAGE kB RHM  BE . A HERANESEULN. it FFRBIMNRNEREA

FaAETIBEEE K cDNA-AFLP B 5.
X @A 4% cDNA-AFLP; R4t
hE S HEE R282.1 ARG A
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Optimization of cDNA-AFLP reaction system for Carthamus tinctorius
FENG Na, GUO Mei-li, ZHANG Han-ming
(Department of Pharmacognosy, College of Pharmacy, Second Military Medical University, Shanghat 200433, China)

Abstract: Objective

To construct for the heredity linkage map and to study the functional gene

research of Carthamus tinctorius, the factors affecting cDNA amplified fragment length polymorphism
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(cDNA-AFLP) of C. tinctorius were investigated with developing and optimizing the cDNA-AFLP reaction
system. Methods Improved Trizol method was used to extract RNA from compounds in new petals
specific to safflower. With the help of M-MLV RTase without RNase activity combined with replacement
synthesis method, double-stranded ¢cDNA was synthesized from total RNA; cDNA was digested by
restriction enzyme Msel/EcoRI and ligated by two steps. Then the products were provided for pre-
amplification and selected amplification of different concentration gradients. After tiny modifications of
High
purity and integrated total RNA for later cDNA synthesis were obtained and high quality cDNA was
synthesized with the help of M-MLV RTase without RNase activity combined with replacement synthesis
method. The cDNA-AFLP reaction system in C. tinctorius was as follows: 250 ng integrity cDNA was
digested thoroughly at 37 'C for 6 h, and ligated 12 h at 16 ‘C. Furthermore, the sample dilution
multiplication was 10 fold for pre-amplification and 150 fold for selected amplification under the proper

system concentration, finally PAGE electrophoresis and silver-staining were performed. Results

system concentration. According to the above reaction system, the polymorphous strips with high
resolution power in PAGE electrophoresis were clear and stable. Conclusion The cDNA-AFLP reaction
system established and optimized in this experiment is suitable for the functional gene analysis of C.

tinctorius.

Key words: Carthamus tinctorius L. 3 cDNA-AFLP; optimization

21 Carthamus tinctorius L. RBEREYAIE
MTRERED, AEY KRBT M E,
HAHBEEHAEERD, RN Z. KHK
BRANIKXBNGER . GALERRSBFZETH
ALY, FRBAINBREWALERFENEE
BE, Hi 3 BRI EEEFETHE,
BAMFEEMRBERAEER .

¢DNA-AFLP # R, & Bachem %44 AFLP
HE AR A TF mRNA RiEEF 576 mRNA L
WA, HIEBT AFLP AN T RS &%
T ENATEYERATIRER B SRE
BHBBREY, KRB R TLE DNA-
AFLP kR, WM RBEKFABLEN I BERH
J LA G R E R E R,

1 HR5NE

1.1 M. 2 A &%F (No. 0016,No. 0025) £
HERBE_EEKFHERGE; RGN
EcoR1.Msel # 8 NEB 248, T,DNA % #8.Taq
KW B MBI ARl A% B I BBk . TEMED ¥
BrEEREYAT;RE (Urea) WE Sigma 2
AsHRR. e FAERRBILTAEEY
IBRAFSY. BXh EBATEYAAEGH:H
KB RHEF A

1.2 {X3:DYCZ—20A B 3k #.DYY—12 Bl
KA BT GEREA—ER),P270 BiEK CPEA
B RINF %N ), DK—S12 R AfE B K%
B(EBEERTFERERAA),PL3002 BHF
R (Mettler Toledo 2A8]),

1.3 #X53519 .8 EBETEYARE R,

2 HE

2.1 #tk RNA 85 DL 0.2 g LT aEIEm N+t
¥t, 2 B Trizol FiEY, 43 K A& W%
N A T RNase B DNasel F1 RNase Inhibitor, 8
HERNAFEF —70 C BERABTEA.

2.2 cDNA W # & &: £ M TaKaRa M-MLV
RTase ¢cDNA Synthesis Kit F#HWHLL 20 g &
RNA J#1 8, XX RNase H BFHEH BB R#EF
B (M-MLV RTase) Z& BH &R EREFNE
cDNA, AR . JiERBEKE RFETF —20 C,
2.3 FRHIvENSHELERE . RA Msel M EcoRI
PR PR VI EE X cDNA XUEG , BE 47 8 &) 43 51
H 37 °C 3.4.6.8.10h 5 M4 B SR /5 A T.DNA #
HEH Msel 1 EcoR1 3% (FDSBY A BriEd:,
16 C12h, BEEEKRLE2).

F1 cDNA-AFLP B M3 HBHRET
Table 1 ¢DNA-AFLP Adapters and primer
nucleotide sequences

£ K

175:4:3: 27
EcoRI #:3% 5’-CTCGTAGACTGCGTACC-3'
3'-CTGACGCATGGTTAA-5'
Msel #3% 5'-GACGATGAGTCCTGAG-3'
3'-TACTCAGGACTCAT-5'
By #3149 Eoo 5'-GACTGCGTACCAATTC-3'
By 5% Moo 5'-GATGAGTCCTGAGTAA-3'

HBETME Y Eye 5"-GACTGCGTACCAATTCNN*-3'
HEEYT MY My, 5'-GATGAGTCCTGAGTAANN® -3’

*NRFZACGT {£ ¥—# ,E1~E16 . M1~M16 3t16 £3|%
* N represents anyone of ACGT, 16 primers altogether E1—
E16, M1—M16
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%2 cDNA-AFLP RE#4 &
Table 2 cDNA-AFLP Reaction system
W& R AR/l EEKE FA#R/uL Y kR F&/pl BEHT MR R /uL
¢DNA (100 ng * pL—1) 2.5 RU=Y 5 EEFHX10 2.0  WEFHX150 2.0
Msel (12U« pL™1) 0.25 MA (50 ymol + L™1) 0.5 Moo(50 ng + uL=1) 0.6  Msel+2 (50ng+ul"!) 0.6
EcoRI (10U » pL=1) 0. 25 EA (10 pmol » L7Y) 0.25  Eo(50 ng» pL~!) 0.6  EcoRI+2 (10ngepl™") 1.2
Buffer 4 T HEER @U-pL™) 025 10X PCR Buffer 2.5 10X PCR Buffer 2.5
BSA 0.2 Buffer 1.0 Tag W (2.5U+pl™Y) 0.4  Tag M (25U« L™V 0.4
ddH,0 12.7 ddH,0 1.0 dNTP (10 mmol - L™1) 0.5 dNTPs (10 mmol « L™1) 0.5

2.4 REWWY . . ABRAEESDBER, X
AT HEIMAE Eo/Mo, FFIR(EDRIEY
WRMNER KD M EEFYREBRENRBESR
(5,10, 15,20 &) # 17 Xt b BF 5%, ¥ Biometra
PTC—200 # PCR X LU TFTEFEF W 72 C.3
min, 94 'C.30s,56 C.305s,72 'C.1 min,30 IM{§
;72 C.5min;4 C RIR. My H=YE 1.5% &
IeEsE R R, —20 C RESH.

2.5 HBUYTH. BB HE=YHEE 150 FEE
WO RAGFEHY M VMASR E/M FHIRER
LB EFHYT MER R, WY HEYRER
[ B ¥ (25.50,75.100,150, 200 4%) Xf 3k
K, $t Y RN ik R MR Bachem %0k R 1E B A
#, PHEF.94 C.1 min,9% C.30s,65 C.30s
EIEHFMEK 0.7 °C, 72 C.1 min 12 ME3F,94 C,
305,56 ‘C.,30s, 72 'C.1 min 25 P&, 72 C.10
min;4 C RB. VWA 1.5% HEERN,
—20C REFEER.

2.6 c¢DNA-AFLP ¥ # =¥ fy i 3k . %% 30 V/em
By FEFEAT 30 min FAXK. V>~ . RHE=8:3
84,95 C A 8 min, 37 BPUKIE . 25 B 7E B o Sk B
PHERMERREME RARRKEE (1500,
2000,2 500 V) #fTH LR, FEREERSE,
2.7 SR OB E R #BRERERT RS
20 min ZHEPHBiIAHEL. QUK. BEAKY%
B3 W BIK 8 min, QR HBERNERRBEE
BB, ERK RS 30 min, QBER HERBA
Bk BB TK L HBRARA RS B RBRKE
B MK AP B B BB KR ) B (]
RN 5~10s, OB . RERK ELEZHEHHA
BEREHARLEL £ BREZHROL ARG
BEAT HEEE 3I~5min FELWEHEHAL
k. .@XIEBERM - MA 1L BE/&IEBER,EE
KR ERM 2~3 min, & 1k 8 &R 5. QUYEH : FELE
AKERRFHEBREERBEKX,BK 5 min, ERKE
Fi.

ddH,0 18.4 ddH,0 17.8

3 BRE5HH

3.1 BRHHE

3.1.1 A RNA WBBC R 4K 5k ERAR M3 &

B AFLP B X, AR MO LERASY
¥ 7K ¥E Xt Trizol ¥ 00 DA i 42 &9 RNA, # &
RNA i 5 FE# T RNA B3R EER, A
DNase 1 JH{b & B4 % DNA i, [ 8t 1A RNase
Inhibitor, 7] 5 B R 1E RNA R&M@, FFEM,
J 285,185,5S rRNA 3 &k & ,285 KR ER
188 W2 BRAEXEFAR, BEXLER B 1R
ﬁﬂ‘ﬁ'fﬁﬂ’ﬁ&ﬁW9Azso/AzsoﬂE 1.8~2.0, Aso/
AT 2.0~2.3, RUIFTREUY RNA B R E N
T8 AERE, TEEATRENSR.

M 1 2 3

1~3-M k& & (No. 0016)
M-DL 2 000 DNA H &

aFiic

|—3-individuals of Nao.

0016 M-DL 2 000 DNA

marker

H1 gEFH%EME RNA
Fig.1 Total RNA from fresh petals of C. tinctorius
3.1.2 WENAR:BAl - HRURERBAER
R¥E% %8 (AMV) HIRER % %8 (M-MLV) %
fi . AMV B4 DNA H{I7E# A RNase H {& ¢, 3¢
cDNA & ReyKEM™=BEAME , HELAFRE
F T X RNase H [ M-MLV B§.cDNA 2 &
MERAERABRENERTERIIRSREFF,
LERANEE Gubler™HHEM B R A Rk, Wk
BEAREXNE 1 AR VETECLE A RH
S1 BiM BT B T4k cDNA M H 5 R K3, & R
RRE AALREB, X cDNA 898 BRLAT, 5%
# RNA % F 65 C pnit 5 min FREE FikF,
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RS _REMNE R, RIS IR ER G
J& cDNA X RNA & &, AT L& £ HR R
SES (B2 BEREAEMNEE,

1~3-f#kk s (No. 0016)
M-DL 2 000 DNA # X}

*Firid

1—3-individuals of No.

0016 M-DL 2 000 DNA

marker

M2 ZENE cDNA

Fig.2 Double-stranded ¢cDNA of C. tinctorius
3.2 BMEHHLSELER BURTRIEER
Wi o ) R B L 3B A 41 7 ) B U0 W 7D ) B T
BREARBMT AR B ERLE, HRER:
FE 6~10 h, B§ ) i (7] X 5 R % w A K, H R B ] 2
SEMUATS, A E K X2 RERRER, H k&
37 C 6 h. MHUARAAMUIEEN TR PSR
BR“—PR"THNEERRE “—PR"HER
RBHE,
3.3 By MRM-ByMRMEEXLRETHE
R, BB MERR RN FH  XEREYHE %
BHTHNERER BRERRN. BREEHA0
BE M FRE XK RAW R HLTE L, &
ERERE, THTEEER.
3.4 HFHT R EEETHHORE,BAY
WPy R A S YA A BB AR
MAB, HERTERAI RN ERNEBREEKS
KR, 51 4 b gt B ) BB R B SR Y
S, — % DNA-AFLP ####ES N P..1L &
417619 cDNA-AFLP H, iR AL RE S B A 1 %%
FOARLRRHEE? R3PS Kimar A 2 4
EHEE EL/ML 5 9HS, BU5I P
Wi 50~70 REMBENESBHRT. MET >
YRBERFRRBEEHN LR, RABRE 150 £
P HBRBIF cDNA-AFLP §3# K Rtk R 2 0 1%
RABRLRIRS KR,
3.5 MRRERF-ERMBRENE REER.BH
EFRBERABMETRORS . BREBRRS TR
KPR N FRBERG T EENER R
H2ENTFRENTRAMT. XKRA 6.0% HE

WERRER 2 kV EEBK, FHEREKHE, A
JBE 4 R B VR VR FE IR B IR 3R 3 A AT DA
MNERRE. L2 N FF (No.0016,No. 0025) i)
YHERRLES,

M11'22'33'44'55'66"7 7' 88°9%°
7500 DR 1’1 _.

AIRENERT

: ; 4 B :_

2006p BEE ;l . !3
.;"«i LR ¥ 4 “}-.

S TTEL LN T N

ii_’!_ 33 S8 ﬁi-

1~9-4L7E & FF No. 0016 1'-9'4 b &k No. 0025 BIW4AA:
1,1'"-E4+AA/M+AG 2,2-E+AT/M+TC 3,3 -E+TG/
M+GA 4,4-E+AT/M+TT 5,5-E+TA/M+TC 6,6~
E+CA/M+GA 7,7-E+TT/M+TC 8,8-E+GC/M+TC
9,9-E+TT/M+AT M-DL 2 000 DNA x4 FHid
1—9-individuals of No. 0016 1'—9'-individuals of No. 0025
Primer combinations: 1, 1'-E + AA/M+ AG 2,2'-E+ AT/
M+TC 3,3-E4+TG/M+GA 4,4-E+AT/M+TT 5,5'-
E+TA/M+TC 6,6'-E4+CA/M+GA 17,7-E4+TT/M+TC
8,8-E4+GC/M+TC 9,9-E+4+TT/M+AT M-DL 2 000
DNA marker

B3 IMTRNMAST M- ANRASRERE
Mk EREE
Fig.3 Silver-stained cDNA-AFLP PAGE gel
by nine different primer combinations
4 itig

BEHMNLE, AXRGAEY AN EETHN
HRAMAARE, ZEEMRTLAERMEWER
HIWBEPLY ¥ £ DNA (random amplified poly-
morphic DNA, RAPD) # AFLP 4 FX E &
Aol BRSO EEERROIELER, -
MEEREKFAF, APFRTELK cDNA-AFLP

R, TREMR L 5 B B REEHEERIC.
cDNA-AFLP 2 BRER ABE K, EHER
Z, FEHMNAREY RFHETREFR, F LS
— B R RA B MR R R SR ERE
& cDNA-AFLP ®2h, £ B R B L RNA #
BAEERTOAEY R RS HERE RRY
RNA #5E 7 1.8~2. 0, X RNase H I # AR
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B %K (M-MLV RTase) N AEMERE  HETHR,
Bk R R W cDNA,FiEH RNABEF 65 C  #EXIR:
fn#s 5 min, EHBRE THEERORNEE, B (L] FEAR [S]. —#. 2005.

)52 % cDNA ¥ B4 7% cDNA-AFLP HEE MR IE
TEER, SR EEENTAAROCENLE
B BETEERE, S ERMERTIEH T,
EEMOBERET  RRMIMEERN. XA
E /M W3 AE, % cDNA-AFLP Bk 114
FL, YRR HETRY W, BH RS0 S 7%
By, 5 BOR AT L T VR T o O P, T A
REXXBEN—F LEBERENSR LOFH
GekB AT EREARMY M BER ST M R
fE) , Bm SR 058 B 0k R B TR K KL R BRI 2 LS DNA,
FERLRBEEFIES, MERERR AT K, 6
SREFEEHHT. AHRANBELEW R L — KA
P HANPE 50~70 K HH. ERT cDNA-
AFLP kR # PCR ¥ # Ry ERFHBRER
FEMHAFTRERESD I BABHERE Mg™"
SIYMEEM G RO RERR E-TM AR
MREBATESHENTROEK, BHLFRIES
— M RAAMERNTEBREENERDEXEE.
AHAKEBTHRENAIE cDNA EiRk, BT
T4 K cDNA-AFLP #HR#MRN AR, ABES
AHEENRREXNELADTZEZENAREE
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