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Construction and analysis of Polygonum multiflorum ¢cDNA library
TAN Xue-mei', SHEN Yan-jing?, YAN Ping?, ZHENG Chuan-jin?, ZHAO Shu-jin'
(1. Department of Pharmacy, Guangzhou General Hospital of Guangzhou Military Command, Guangzhou 510010, China;
2. South China University of Technology, Guangzhou 510640, China)

Abstract: Objective
tissues so as to further research the gene regulation of secondary metabolite biosynthesis of medicinal
plants. Methods Total RNA from leaf tissues of P.muitiflorum was extracted and mRNA was purified,
which were synthesized to double strand cDNA through reverse transcription. After the cDNA termini was

To construct a ¢cDNA library of three-year old Polygonum maultiflorum leaf

blunted, the 5 end of EcoR 1 adapters phosphorylated was conjoined, and then digested by Xho 1,
¢DNA fragments were fractionated by Sepharose CL-2B spin column. The fragments longer than 400 bp
were linked to Uni-ZAP XR vector. The primary cDNA library was established after the recombinants had
been packaged. Uni-ZAP XR Vector might fleetly release pBluescript SK-phasmids at the presence of
ExAssist helper phage of coinfection and inverted E. coli SOLR. Finally, PCR and double enzymes
digestion were used to analyze the range of inserts, respectively. Results The titer of cDNA primary
library was 1. 07X 10° pfu/mL and the length of exogenous insert was at about 0. 5—2. 0 kb with 5. 4X10°
recombinants, the recombinants of amplified library were 4.25X 10" and the rate of recombination was
98.5%. Conclusion The results indicate that the cDNA library of P.multiflorum leaf tissues has enough
volume for screening the desired genes and sets up a basis for studying on gene regulation of secondary
metabolite biosynthesis of medicinal plants besides.

Key words: cDNA library; Polygonum multiflorum Thunb. ; secondary metabolite

EER, FADEEEMHR . RHRGHEY
KERB=YHED AR ERAERECRIPY
BRAFARORE. HABEYNE S Polygonum
maultiflorum Thunb. % 3 Bl (Polygonaceae) ) £ £
EEHEAEY, BB T(FEERE), XNEEHXHE.
LR AELSA.R.E HETAL, FERSHN
EMER_XZBEBELXAAY AEREE M
NN BMEZR RENFEEATAZ
—0 B FATREEME S5~ 85RO R
DIWEME LA BERKNTRE  XE—EBF LM
RTHEFEMELEENHF. NAHYEERTLR
MASHARITRHEEANEDETERTBRARNE®™
REAHEEAEEANRERBEYNERE
B e e —F T E R R AR WA RS
FYUREFEE AEMNTFAESERAINEY
AREREEHNAZNERMRAMBRE. XALH
Pl Uni-ZAP XR N & & HE T & S cDNA X
B AUERTERNFLAHERR EXHAEY
BARKBATEMERNLER S EERRER.

1 #R5R%E

1.1 . ZF4MESRA AEKABRKEN
RUR HER2EBHEYERBRAZLEE; AN
FRAZBKMBETR, BSUZEBEEHEET

—70 CRBKB.&H.

1.2  #4kik . DEPC ¥ F Sigma AH;CTAB M
F b = 5 B 4 ¥ A 7l cDNA synthesis & # &/
Uni-ZAP XR vector X DNA % E g W F
Stratagen /) &) ; Oligotex mRNA isolation Kit i F
Qiagen A 8] ;DNA Marker X Br % B BR % £ W V) 8§
HRMTFEEYAR(KE). KR yEFR#D
G Kk

1.3 B RNA B %k mRNA 25

1.3.1 MERMCTABEATHR , ATFRRME
st 4 4 SRNA.OH#65 CHMMRRE W
¥ [100 mmol/L Tris-HCl (pH 8.0), 1.4 mol/L
NaCl, 20 mmol/L EDTA (pH 8.0), 2%CTAB,
2%PVPIM AR 2 mL EP B, MALKELE
2% BHEZM; QAL HMHEFMAPVP X,
TR A AR R R B BRI M s, B
MRGERS, BE1hEAH, BRBRILK, ERR®
REARASEMOREBLE . ETKLE. ME
% i fif A 7K Z B 5 mol/L KAc(pH 4.8),1845]
ERmMEEBES-FRECL: D, KEHE 10
min,4 ‘C,12 000 r/min %.0> 20 min; @R L1, &
AR KEMRE/ BHOERE, A KERE
K44 DNA #1355, $ % #& % 2 min,4 C,12 000
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t/min B.010 min; @B H W-FRBE(24 + DR
ERETH;@©/MLBRE ERBE, A 10 mmol/L
LiCl ¥ —20 CHERNA 2h X E,4 'C,12 000
r/min B0 20 min WERE: O RELBERH 2%
SDS 7%, B 0B L8, FRM-5 LB (24 : Dl
#:®1# F 3 mol/L NaAc(pH 5. 2)MT/K Z BB IE
i # .4 'C,12 000 r/min .0 20 min, % £ ;@R
RS % LR, K T)5, % FEZ&HWDEPC 43
7K. RNA B &, %N EH I E A/ A X
HER GUEHERE KRR,

1.3.2 FiOligotex mRNA isolation Kit M & RNA
Frafifk i & poly(A)+mRNA, &85 pL 4 5I#47
mRNA ¥R R .

1.4 cDNA &/,

1.4.1 4B DNAZ—&.£05mL HEFPm
A5 pg mRNA; 5 ul 10XE 1 £ZEBWH;3 pL
dANTP BE&9;2 pL A Xho 1 84147 & #9 Oligo
Ty 51 (1. 4 pug/pL) ;1 pL RNase #f i 7] (40
U/pL); 1.5 pL strataScript RT & % 7 B (50
U/pl),BEHSE42 CEF 1 h, K LA IEF 1 #
KRB .

1.4.2 3% cDNA K& i 5 Bh RNaseH B DNA
REMIIER G BN EEcDNA 20 uL 10X 5 2 &5
BT oL B2 REINTP BAY ;115 pL K%
B Fi7K;2 pL RNase H(1.5 U/pL);1 oL DNA %
REOU/ul);16 CHEF 2.5 h(FE#T16 C,F
MESF=E_RER) , RNERSLHETFIKLE.
1.5 pfuDNA ZBEH|FcDNA KR EoR 1 #
kg mMBEEFMA 23 oL ANTP BE4;2 uL
pfuDNA ZEEO U/pl),72 CREIMAERT
3h); ZR-HMHR M EE, —20 CHELE. 5
YA 9 pL EcoR 1 adapters E&.4 CEREFELD

30 min;1 pL 10X HEHEZ W ;1 pL 10 mmol/L
rATP;1 ul. T4 DNA Ligase(4 U/ul);8 CEET
BRATO CAEP . BHF 30 min KIEHEERM.

1.6 T4 ZRBETREERRLEETSRRE
Xho 1 #4L

1.6.1 BMRILEET:1 ol 10XEEZPE;2 oL
10 mmol/L rATP;5 pL KBE B FK;2 pL T4
pNKinase (5 U/pL);37 ‘C## 30 min;70 CKBK
& pNKinase, Z R85 [ KW H A 28 pL
Xho 1 BWWM2 uL Xho 1(5U/ul),37 CHBE
KEhM1.5h,

1.6.2 BUI4E B A CDNA 4 F— P HEOR 1 5
RS, B—HHEH Xho | BHERE. HXho 1 8
THEY e RAEKZEIRE, KENT
VTR THENTETE.

1.7 cDNA M4y % 43 B 5 E . 4 B8 V1S 8 cDNA
Bt it Sepharose CL-2B BB F . B FWE RIS
pL BLIKR R, K F 500 bp B H B .

1.8 cDNA K B8 RikiMud

1.8.1 FE# W2 BALHNEEDNA &R 7iiE D)
£ EcoR 1 flXho 1 EH)HH X BEMILA Uni-ZAP
XR Bk b, EBERERENERT, B3 M E
BRI (F1D, BO.01~0.1 pg cDNA 44551 pL
Uni-ZAP XR 8{kiE#,12 CHEFLR.

1.8.2 f{hSh 3% % ¥ 7= 4 F Gigapack X Gold
Packaging #Hf7436,22 CH & 2 h(90~120 min #
ERRER) ;=YL AR LS AERE
W . BRESH A Uni-ZAP XR 1 pL, Kt LS
FARRE #EZE 5 pL, FHEME A Gigapack I Gold
Packaging # 17 £ 3 3 #E 17 W B Ky 0, 4 4y BA 44 ¢
1.9 RGXFEATEXEREREHAEZNME H

21 DNASBUZIREEER

Table 1 Reaction system of ligating cDNA into vector

cDNA/uL 10X E#EMZ h#/ul 10 mmol/L ATP/pL Uni-ZAP XR #{&/pl. T4 DNA &#8/uL £BFKk/uL

EEERM1 0.5 0.5 0.5
EER 2 1.0 0.5 0.5
b:3: k] 1.5 0.5 0.5

1.0 0.5 2.0
1.0 0.5 1.5
1.0 0.5 1.0

HEFYR L pL 10 FHBRE. U HEKBG
E. coli XL1-Blue MRF'# 4 % (kB 47 7 E W 2
90 mm R FHFFHMA 3 mL TUEH A, 15 pL 0.5
mol/L IPTG #50 pL 250 mg/mL X-gal,37 CHER
BB KH G ERE I B RN E
REAREB[XEREAR P(pfu/mL)=WHERE

BXBBEREXI0/BE RS FROER], RBE
T E, AR EEUT M E.BIE R
YISO R AR5 B 7 % DMSO, 43 %
B/NE,F—70 CREIRE.

110 BEAKTALR . R—EARRMT ¥ 0 E,
ExAssist helper phage M E. coli XL1-Blue MRF' 1§
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FTHELHH 3 EBES,Uni-ZAP XR #iK7EH B
W% 5 K ExAssist helper phage B3t BB T . B
J# 1B pBluescrpit SK-Mab , 5 4 E. coli SOLR f5,
BTEHAEAXFTEENENLB FHPEE.

1.11 ¢DNA XEMFRREE

1.11.1 PCR %5& PP 15 g B B 4T PCR
T RESRESREMNAFRNOFFIRITS Y, £
# 31 ¥ 5-GTAATACGACTCACTATAGGG-3,
T #3519 5'-AATTAACCCTCACTAAAGGG-3',
PCR 5% 5 &% 94 'C.3 min,94 'C .40 's,54 C.30
8,72 'C.40s,72 'C.10 min, 30 M. PCR =¥
ML oY B BIkERN,

1.11.2 WK% 7 - W 8 L 40 4 - 4 o B Lk
B12/HHUREFEMTLB BEEHRE,37 CR
¥ B, W4k B ik, B R 9507 R B pBluescript
SK-WE B, 2 EcoR 1 7 Xho 1 B =Y
1o BRIk EBAR BB KN,

2 B8R

2.1 RNA 5mRNA HIEBAEgL. EXHRH
CTAB %MWM B RNA, B2 pL R BB S0 M55
ﬂﬁi&ﬁbﬁiﬁi’tﬁﬁw 'Azso/Azao=1- 98&%“)1%
BRNA @i EH ;1. O FERERBKERER,
28 S #1118 S rRNA B SR AFAE 277 T B , 5 Lo 43R
2:1,RABRNARRE RN BHERANER
4ZDNA FRAR ERERERERBYEEL LR
FHME1D. ﬁ'%?ﬁ'k ol mRNA , Azeo/ Azso =
2.010, 58 % H12.02 ug, mRNA W EHE T —%
cDNA 8 BEX.

E1 S RNAHKXHE
Fig.1 Electrophoretogram of total RNA
2.2 A BLcDNA Riksh e B cDNA 2 &
BRI Y,1. 2% B AR MR BE BE el Sk Ry 0, B 2 P @R
A B cDNA Jy 3R #OR &, 4 45 7E 0. 5~2. 0 kb,
Mk DNA £ HEELH . XKL LZE, BER
5 uL BEATHE VKA W . B0 E K F 500 bp HBEA T
EERN. XENELEPDNA SRIEGEEL
BNt B R R WK, B3 FrE g R4 5
B, WERMRYDNA SREFEFEEL NI 1.

1-30 4% cDNA M-DL-2 000 Marker
Lane 1-Double strand cDNA
M-DL-2 000 Marker

B2 X cDNA BkHE
Fig. 2 Electrophoretogram of double strand ¢cDNA

2.3 XENHELREAR . BBBAEKSDNA &
EEELHTBOOEFEM . 4R B RSB ER
EHN1.07X10° pfu/mL,ZHF5.0X10° EHF. &
ARBRKENO.5~2. 0 kb; ¥ ¥ /5 MM E A 4. 25X
10" pfu/mL EAF . BEREETXENEAER
H 98.5% , i BA X BB 1 B R e K R L 3R A PR
MEFHRPEROILFLNER, LA LH B R
FBHEA BRBEFIFES),

- . ]
P P |

!,/' 5\

I

&
\‘ A
\|
EH3 BAMERAXEGNTERREBRER D
Fig.3 Primary library of blue and white dot

screening (a) and negative control

of blue and white dot screening (b)

2.4 BWARBBSH: (DBEHLBEER 15 BB,
PCR §EHmAR BIOK/PD BEKBRHBRKEKXKE
HFE0.4~2.0kb, FBHyK/PMEL1Kb EHE4),
(ORI MEERETFERREFRFEKH
BE% . IHEHE/S BB pBluescript SK-Mg B A,
ZEcoR 1 MXho 1 SXESHN, 83 3k W 2 B V) 7= Y o 48
ARBAMNEFRFEO0.4~2.0 kb(E 5),
3 g

DNA XEHBHENEDRZRLAFINGE
(expressed sequence tag,EST)ZEHFAEMEFHAR
BN FF 2 AR AR B s DL BT S LA B Th BB 2
EH i RERAEED, WEDNA XERRRD
EERNAR T BT, E EATFENERAS
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M1l 234 56 78 910111213 14 15

#iK1~15-BHL & PCR ™% M-DL-2000 Marker
Lane 1—15-PCR Product of random clones M-DL-2000 Marker
M4 BEPIKE 15 N EBEMPCR FHK N

Fig. 4 PCR Examination of random selected fifteen clones
M | 2 3 4 5 6 7 B 9§

10 11 12

2000 ¢
1 000

HE1~12-FEHL R M-DL-2000 Marker
Lane 1—12-random plasmid M-DL-2000 Marker

5 pBluescrit SK-RE# R B 17K N
Fig.5 Examination of digestion with Xho I, EcoR 1
of fragments contained in pBluecript SK-phasmids
B. NTHOTTPAMESRERBYHEDEBE
HRBEREMPTR, EEWET M H 50 cDNA 3
B MBS R EHERTUTILA:
(UmRNA BB X EHBRIMBEEN
AR EEERNAIR SRR BINIERS
ZR K4S FmRNA WEKER,URBE R R
AN, E i, A b R R SR K A
B REH K mRNA BEE, FROEMEE.
(2)cDNA & B BRER T RIEZE B RNA A1
mRNA #2803 8 X RNase 15§50, 5 R B 1%
FEWREE, RAT Stratagene 2 & A H TR
% 5% 8§ StrataScript , B 2 —F F R L RNase H 1§
YR B JB BB I A B 3 4 % B8 (MMLV-RT),
FERNase H m B ERTFRREMRAEERFH
RNase H 1% ¥ #& 2 T 3 A 8 w6 300 B R Th 88, X b
To B B O B R A 4K LB B 4 W MMLV-RT
BEF R BB E HH ML K cDNA ¥ 34, ffi cDNA
ERMKEMBEABEM, XN F-ITREEEN
¢DNA XERLFEH .

(374 cDNA S R BHR - A ZBH
3# ¥ .cDNA $Xho 1 UG R K PREH B
HRXERBRRSBREEE FEMrBESRER
BEME FEXEPMBREBERAOLA, KX
BT X ER ARS8 dSepharose CL-2B BB A
EH 4 K45 /NF400 bp BcDNA K B Y 52 B % &
IDNA /My BLRIET XEPEH R KM CDNA 4
F. B R FXEME LR TS,

(WBAKEDNA EEBENBRLEEXER
BIEMBRERY, XEEZES-BOFBERE
WEEA K, —BOTBRREEERBEKEN
BESEEKENEHMWDNA B . MXEEELE
ERKENBESEREKENEKHDNA &#,88
HEDNA K#E 10kb ML E,E 8 HE 400 bp &
. il MM HENEELFAHTEER. £LR
FLOBY TN PR, GHEEMNERELY L
B, XERERR.

cDNA XERRBE—REEXERE. . EA4E
RBARBRN TRERH, THENTY ZcDNA
XEMBRHENR 1.07 X 10° pfu/mL, EH LK
98.5%, AHBZEO0.5~2.0 kb, LEMFREHZ
BEEREST RIFF R XEMEER, B . ALRE
EEHATRENNKERBREGTERAUFEE.
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