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WPH % Commelina communis *%%%ﬁ
cDNA h Btiysilg 5ot

B K, WA, B

(PLUXFASGHFFR/AMGEBEELERE, 7~ & 5 510275)

B OE: —AMEsERT R ATRMEN AR (SSH) ATHAAKT 2 MAESIHE GY RS ILRIE
W) PESBREL Commeling communis IR FRiX R, 2L Cu ™ ILPSEREAE KM F, 3E Cu # LIS BREAE
HWAEF, B TAKT Co§IIAESIFHE PSRRI 2 2K I5 cDNA %, I cDNA SUERRFE Cu 7 ISR
HdE SRR cDNA, 853 R X Northern Z¥ 38 ik s 3 MM R MTEF, FH AT REFLH—1 cDNA X
CaM-like 2E(H , #H— 2 XF BLEEFHEAT Virtual Northern 5347, SR ¥IBRAMBHELE K THHET I LTS &

EREE,

KEW : MEITEEZAE (SSH); BB Commelina communis; X3, Northern; Virtual Northern

FESES: o718 XEkERIRAG: A

HER GR. B, INES) SREHRER
HEAHEREAR PRI EL . EEHESRT
PR AER, ARAAMUBERREKENESRI
BrhAdK, HENRBHRAESBOEYHTIT
MY BEEEAREA BAEARY . HER
X —H ARG RN Z N, MR RS
EIREVERERVELBEEEHEY, XN TES
BREEEEYKR, NESRNFERE—FMEEMN
K, EEEA T AL TO R X — 2 R A A it
HEZARELBREFTAAEEE L., BRiFE#
FNAREfEX YW ES BT TR
W BB THEHE, BEERRNEA,
AT RG RS B G T & & JB 38 1 43 T A W1 0
7%, FRIANRBIERE S EE TR TR
b, ST MRE SR IEXEYEA RN
W MMERARXNEYEHELZREFHNS T
HBAEEMNHARE AL L, BEE Commelina
communis JE—FM A LIZEGY XEMRIS R EIEHR
AERNEY, FTREMREZEYREES Cuo
HEAT THRESBRTER Cu MEERERERERKE
R, FATRIAMGIH AR (SSH) St4
KTFRMAESHE GFRTILFAES L3) FHHn
HEPWERARIEFHTHR, DR E—-EE
Cu 7" LIS B B 4 5 3R K1 DNA B, FF i

* WREBRE: 2003-03-03

XEHRS: 0529-6579 (2004) 01-0075-04

G F K8 7 0 B BT A PR R L i S
%,

1 MR A

1.1 & #

Xt 4 ot 1 O RS BR B A ARCR B BIdL A E AT RIG
sk Ry E e, “TE USRS PR E MR B
BHEAAXESRIS RN E R, R EARE
HILSCER (4]0
1.2 mRNA AJE

4y BIBUAE KR Cu B ILIRSBR B ANEE Cu B 1L
RSB R TR AT B, R R R — 2
AR B M RNAYY, 265 e (300 A6t P
BERNE, -70 CIRIEERHY,

1.3 #EIHRF 3R PCR =R =&

cDNA WA . Rsa I 140, BE#HEEL, H1K
ZR3Z . % 2 IRZeAX A PCR KW £ B Smart™ PCR
cDNA Synthesis Kit 1 CLONTECH PCR-Select™ cDNA
Subtraction Kit ( Clontech 2 &} ) Ui Bl # 17, A
Perkin-Elmer DNA Thermal Cycler 2400 #1 Ex Taq B§
(Tkara A7) FATY 1, AT LTS B 2 AE i
F, e ILPS B B AE D I F 31T 2 KIH B ZE,
¥ 2 243 M PCR =¥ 53 51 5L & pGEM-T vector
(Promaga AF]) #, B ER DNA X, PCR™

EE£MEB: EFEAREESEETA (30170178); BE¥EREL ¥R S EMEESREME (20020558044) ; B

# 863 WHITME (2001AA645010 - 3)

B BR (1969 F4), &, BHPA: BRBEREA: HXE; Email: 1s04@zsu.edu.cn



76 LR (HARER)

43 %

Y15 T-vector K E & . #2165 pGEM-T vector Kit
WEAHETT
1.4 R Northern 43 947

A Eco | BYIATEARBEWRELE, ME
4 SRR A A BOM B P 4R B RS it Ay
PCR '3, ¥ PCR /=4 —X M # 17T Southem F#
% Hybond-N I (Sigma A H]) L, #HILI&GN -7
IXHEEF (1) cDNA A%, F/H TaKaRa /A &) # Oligo-
labelling Kit #£4T [a-P* ] dCTP #F4t #4518, fe i
ZRIN TR R ShmiciREr TR RN, BAtA R
ok AR,
1.5 DNARMFERRBEFINERSLE

X% B ) PR A4 SLRE 1T DNA RS A S,
7E NCBI (http: //www . nchi. hlm. nih. gov/BLAST) 1 #%
BYURE P H#HITRIBZ T BRAER,
1.6 Virtual Northern 434

FATF Virtual Northern %38 W15 £ A I 1% tH A9 FH
PEFRE, ARCERIAT. ABIRENF (Cu# W
PSEREL) MR FHY cDNA (JE Cu BV ILFSEHE) 10
pg 2 Southem ¥ % % Hybond-N B b, EBEL %
SIEER G IDRCERET BEAT 4 25000, U B B R
B REEA

2 #% B

2.1 HE#FIT cDNA XFERIME

A Cu 7 LB BREAE I F, dE Cu B 1LHS
HEEANREFHITRKEBRE, BI—1ER
cDNA 3CFE, it ERELE u B IR ERFE R
i5K) cDNA, H#E R RIEH DNA HEFHLIXH
FefE, BEVLBkER Sy ke, FIA Eco R I BUIRT
XTI ITHREEE, WEABARR. BAR
e BB U R T AN 1 BT o

l 2 3 4 5 6 7 8

30 W5 el e oa ]
Fig.1 Digestion analysis of several clones by Eco R1 1
1-7: BRAPTERERY EoR 11 RBLISEIR
8: Marker ®X174/ Hae [l

2.2 K3 Northern 23X 5
1 0 1 1 1 8155 %k o 4 ST R AT
PCR ¥ )5, ¥ PCR F=¥—A P54 Southern 5555

Efe g L. BB T FE T8 cDNA #TH
FHARICAE #E4T Northem 26387047, 48] 3 MM
e, &2 PHEiLERNET |,

(@)

(b)

Bl 2 ER4rFLER 3N Northemn 4347
Fig.2 The analysis of reverse Northern blols
a, bAMABEF (lE Cu T ILFSREEE) AWM F (Cu
TIPS EREL) ER4r SERE PCR /S iF4T X Northern 28 %8
WER (Fr KA R R ERE)

2.3 MFER

Xf [ 3, Northern 2838 7347 BT 3K 18 /9 3 /> TR &3
7 cDNA I B oo — /s b 6] P S M B vl 45 %
WA 3 iR, cDNA KR 216 bp, SHBREEE
F455 (emb) x65016.1, & K& 453 bp BIKFEF
IS EE (CaM) B DNA [H IR A Z 88%,
It cDNA & CaM-like ZE[H ,

2.4 Virtual Northemn 223 447

HT BRI SIMEXTIEFH AR CaM-like
EREWERE, MM TERRSRLESE,
4T Virtual Northem 2347, & 4 FT/ARERFH, Cu
TSR EAGE Cu 7 WA BR B A CAM-like F£ 5 4
REFEER, Cu B ILITEAEMH CaM-like ZH
FIZRBIE Cu B LIPS BR LR,

3 9’

TV AR, B SEERR
E, REMEHYMELRBISRNOZHEAR; [
YRR (REASE) BTEIHME
KNAREE T, KEZAFARERENEW, 7EH8
YA SEN RS, IRALHISFKREB RS
B MAmE. ARACRAND LIS ERAK
TEEF 3000 REMBILFASLAE cu BIRERE
Y, MAEY LMBRERA R TRy B AN
KEEEBRBRAOREDRE, LEPR Cu B RH
YA Cu SERK, AXAELERZARNMIEE
EMASHENFEZHNETFT I EBPHERS Qu
/Y, #— BB E T LS B B R Cu B
SRR, HIANBEESE Cu, JEF ILSEEEX] Cu B
B, ANAREEE Qu (B3R E), HIRATE#
BRI T RS LS5 G5 g 4 R SSH R A it



%1 B R%E: WA Commelina communis F £ 735 cDNA H BB 55 047 L

gi|20185]emb|X65016. 1|OSCALM 0. sativa mRNA for calmodulin
Length = 453
Score = 202 bits (102), Expect = 1e-49
Identities = 165/186 (88%)
Strand = Plus / Plus

Query: 31 catggccgatcagctaaccgacgaccagatctccgaattcaaagaggecttctecctett 90

Sbjct: 3 catggcggatcagetcaccgacgagecagatcgecgagttcaaggaggegticagectett 62

Query: 91 cgacaaggacggcgacggttgcatcactactaaggagetcggaactgtaatgegatcact 150

FEEEEEEEREREEERREEE PR R LR PR TR e r 1

Sbjct: 63 cgacaaggacggcgacggttgecatcactactaaggagettggaactgtgatgeggteecet 122

Query: 151 aggtcaaaatcctactgaagctgagetacaggacatgattagegaggttegatgetgatgg 210

Sbjct: 123 tggtcagaacccaactgaggetgagetccaggacatgatcaacgaggttgatgctgatgg 182
Query: 211 caatgg 216

Sbjct: 183 caatgg 188

B3 RN FISHTREEERTFIIRESR
Fig.3 National center for biotechnology information (http: //www.ncbi.hlm.nih.gov/BLAST)

1 2 HEXRC, BEXGRAEORTAMYZHE
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75— Z U h SRR R SHEY A E
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R, FHMRARRRESRE FRRENM,
AW 5783t Virtual Northern FLAR X I, CAM-like cDNA
RETE Cu H I BREN PR RIABITRIE, &
REBHARWEFZE Cu HILAEHE Cu T ISR F HH

B4 FiRiBH CaM-like B TLREM) Fik, B Cu " ILMSERE R RZFSEIIE Cu B 1L
Virtual Norther blot 5347 PEERE AR (B 4), RHRITMSHEEELAE
Fig.4 Virtual Nothemn blot analysis of EKTHTY L LIS TR T L%, B
Coﬂmi‘;”iw‘mmmﬁiedm BT AR AT Cu REIEE, BH—HH%
I: Cu¥ WISERE 2. 4 Cu¥ ILSERH WAYBUEAT Nonthem IR
%30k
TRERSERHR, FRORASG IERR ) yuriiame M E Phytoremedistion on the brink of
H@ cDNA H.&o commercialization [ ] ]. Environmental  Science&
SSH & — M 2 H9 - B P51~ FF i (] 2 57 A Y Technology, 1997, 31:182A — 186A.
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BASE - L5 EhEEXERNARER# and utilization by plants[M]. London: Acadamic Press,
!, MR Northern 2438 I ¥ 7] LU — K 4 5 1983: 51-69.

ﬁﬁﬁ%ﬁ‘]i*ﬂﬁim Virtural Northemn EIlrJ%)Jﬂ:‘Bﬁ (3] BAKER A J M. Metal tolerance[ J]. New Phytol, 1987, 106
=" ' (Suppl. ):93 - 111.
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Identification of cDNA Fragments Differentially Expressed in
Commelina Communis by Suppression Subtractive Hybridization

LIAO Bin , DENG Dong-mei , YANG Bing , SHU Wen-sheng , LUAN Tian-gang , LAN Chong-yu
(State Key Laboratory for Bio-Control // School of Life Sciences,Sun Yat-sen Univeraity, Guangzhou 510275, China)

Abstract: A technique combing suppression polymerase chain reaction with suppression subtractive hybridization was
used to clone low-abundance transcripts that showed differential expression between Commelina communis grown on mined
area and grown on normal soil. One differential expressiong ¢cDNA library was constructed using the cDNA of plant grown
on soil area as driver and the cDNAs of plant grown on mined area as tester. This cDNA library indicated the differential
expressing cDNA fragments in plant grown on mined area. By reverse Northem blot, 3 positive clones were obtained.
Alignment of the three sequences were blasted in Genebank. Analysis of nucleic acid of one ¢cDNA clone revealed that it
encoded calmodulin. The calmodulin-like gene was up-regulated in the leaf of plant grown on mined area by virtual
northemn.

Key words: suppression subtractive hybridization; Commelina communis ; reverse Northemn blot; Virtual Northemn blot



