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CoYMV
GUS
CoYMV
1
1.1
1.1.1 DH5a LBA4404 pBI121
Clontech CoYMV pColBam-seq302 Ol-
szewski
1.1.2 K326
K326
1.1.3 Boehringer Promega BRL
@ S-dATP o-*P-dCTP NEN T7 DNA Pharmacia
PCR Taq DNA
Sigma
GUS Hoffer Pharmacia DyNA Quant200
GUS
1.2
1.2.1 CoYMV 5 CoYMV EcoRV
Clal Xbal  HindIII 5
DNA
1.2.2 5 pUCI19 reverse Pharmacia T7
5/
1.2.3 HindIII BamHI
CoYMV HindIII
BamHI pBI121 35S 1:10
4 DH5a
CoYMV -GUS
CoYMV -GUS
LBA4404 5
1.2.4 150mg L
6
1.2.5 PCR 1 DNA 7
10~20mg 100p.LL 0.1mol L Tris-HCl pH9.0 10mmol

L EDTA 2% SDS  1.5mL Eppendor{f
50C 15 min 50p:L 3

200.L
5.0 0T

ol L pH
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15 min 8 000r min DNA
DNA 20pL TE 10mmol L tris-HCI
Immol L EDTA pHS.0 2 DNA  PCR 1pll ~20ng DNA
GUS CoYMV Cop Nos 10pLL PCR
Taq DNA PCR dNTP
0.2mmol L lpmolL L 94C 5 min 94C 1 min 58C 1 min
72C 1 min 30 1% Agarose

GUS 5'ATCGAAACGCAGCACGATAC3’
Cop 5"TCATCAGTAGAGGACGCACT3'
Nos + 5'CGCGGTGTCATCTATGTTAC3'
35S 5'CTGACGTAAGGGATGACGC3’

1.2.6 GUS 1 Jefferson 8
9 0.5¢ 0.5¢ 2.5ml
50mmol L pH7.0 10mmol L EDTA 0.1% Triton X-100 0.1% Sarko-
syl 10mmol L 25ng mL PMSF 33000g 4C 5 min
Bio-Rad Protein 11
-80C 2 GUS 8
365nm 455nm 850 MU
1000nmol L. MU 1 000 MU
GUS pmol MU min mg 3 GUS
0.3% 10pmol L pH5.6 0.3mol L
30~60s 45 min. Jefferson °
2
2.1 CoYMV
2.1.1 CoYMV 5 CoYMV
pColBam302 CoYMV
pd1-302 pd2-302 pd3-302 pd4-302  pd5-302 1 pColBam-seq 302  Sal I
Klenow EcoRV
-870bp pd1-302 Clal  pColBam-seq 302
T4 DNA pd2-302 Sall  Xbal pColBam
302  Klenow -447bp  pd3-302
Sall Klenow EcoRV DNA
-232bp pd4-302  HindIII

pd5-302  pd5-302 CoYMV _-44bp PUCI19 reverse
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T7 DNA 1

H3 Sm Sc
H3 P1 Cl1 H3 RV C1 Sc Xb RV
1 1 1 1

I ] 1 ] 1 | | |
I | T . T T II
-1
s 1 as TATAbox 0 Kp RI

-1026

pcolbam 302

pdi1-302 878

pd2-302 -585

pd3-302 -447

pd4-302 -232

pds-302 -44

1 CoYMV
Fig. 1 Deletion analysis of CoYMV promoter
Abbr. Bl BamHI Cl Clal H3 HindIIT Kp Kpnl Pl Pstl RV EcoR V
S1 Sall Sc Sacl Sm Smal Sp Sphl Xb Xbal.

2.1.2 CoYMV-GUS
HindIII pBI121 T4 DNA

BamHI Sall
T4 DNA BamHI pCol-
Bam-302 CoYMV
pBcoGUS
1 5
Sall Sall
CoYMV 5
HindIII
HindIII HindIII TATA box
2 CoYMV 2
Hind Il pBI121
Fig.2 Hind Il digestion of vectors harboring CoYMV-GUS
different CoYMV promoter fragments CoYMV pBeopds-GUS
lanel ~6 represent pd4-302 123 HindITI
pd3-302 pd2-302 pd1-302
pColBam302 and 1kb BamHI
DNA ladder respectively. HindIIT BamHI pBI121

o CoYMV
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-GUS pBeopd5-GUS HindIII pBeopdl-GUS
HindIII DNA 1.2.3
RB LB
Q—' Nos pro |—| NPT II I—I Nos 3’ CaMV 35S pro. GUS Nos 3
[ 1 /T‘\ /}T\ }T{ |
PBI 121 Pl Sp Xb Bl Sm Ss R1

H3 SP P1
pro. frags

H3-B1 Ligation

pBCoGus (-1026-12): — CoYMVpro. (1038bp) —
H3 H3 H3 Bl

pBCopdl-Gus (-870-12): — 882 bp pro. —
H3 H3 Bl

pBCopd2-Gus (-585-12): —1 597 bp pro. —
H3 H3 Bl

B - -447-12):

pBCopd3-Gus (-447-12) — 459 bp pro, I/
H3 H3 BI

pBCopd4-Gus (-232-12): — 244 bppro. [—

H3 H3 BI
pBCopd5-Gus(-44-12): 6 bp—

H3 Bl

3 CoYMV -GUS
Fig. 3 Construction of intermediate vectors for CoYMV prompter-GUS chimeric gene
Abbr. Bl BamHl H3 HindIII P1 Pst I Rl EcoR I SI Sal I Sm Sma I
Sp Sph I Xb Xba I frags fragment pro. promotor.

2.1.3 1 PCR CoYMV -
GUS
GUS PCR CoP
CoYMV 265~285 GUS pBCoGUS pBCopdl1-
GUS pBCopd2-GUS  pBCopd3-GUS PCR PCR
580bp pBCop-d4-GUS  pBCop-d5-GUS Nos
GUS 540bp  350bp pBI121
358 GUS PCR PCR 380bp
PCR 5
9 2 GUS
PCR GUS
llabcdef ghl nRI121  nRCond4-(GTIS
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244bp pBCopd4-GUS

CoYMV pBCopd4-GUS
pBCopd5-GUS
GUS pBI121 CoYMV -GUS
35S -GUS 35S GUS
CoYMV-GUS
CoYMV —232bp —232bp
Medberry  Olszewski * —230bp
—230~ —220bp  CaMV35S as-1
—159bp~ — 84bp
GUS GUS
GUS GUS GUS
CoYMV
3 GUS —232bp CoYMV
CoYMV
-GUS GUS
GUS CoYMV-GUS = pBI121 GUS
10 110
6000 T CoYMV-GUS
- 5000 | — GUS
F GUS
E 4000 GUS 5
£ oy CoYMV
g 2000}
é 1000 |
7 CoYMV
R E R us ;
PCR
4 3US GUS
Fig. 4 Comparision of GUS activity of transgenic to- 4 4
bacco plants containing different CoYMV pomoter 355 CoYMV
GUS constructs —870bp 70%
CK 121 Cop pl p2 p3 p4 and p5 present plants from 121 P1
non-transformed control  transformed with pBI121 10 %
pBCoGUS  pBCopd1-GUS  pBCopd2-GUS  pBCopd3- CoYMV GUS
GUS pBCopd4-GUS and pBCopd5-GUS  respectively. 358.GUS
The GUS activity for each group of plants is an average
of 5 activities [ro}l;l lransgen?igc plzms.p ; CoYMV
— 870bp
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5 CoP P1 GUS 78% —870bp —
585bp GUS 4 P2 13% -
447  —232bp  GUS —870  —585bp 75%

I —44bp -GUS 4 P5

4 CK GUS
GUS
—232bp~44bp CoYMV —232bp
—870bp 78 %
—870bp CoYMV
—870bp CoYMV 3
12bp
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DELETION ANALYSIS AND FUNCTIONAL STUDIES OF
THE PROMOTER FROM COMMELINA YELLOW MOTTLE VIRUS

Wu Biao Pan Ruigin Lu Rui  Tian Yingchuan
Institute of Microbiology Chinese Academy of Sciences Bejjing 100080

Abstract Commelina Yellow Mottle Virus CoYMV  is a double-stranded circular DNA virus and
its promoter could direct GUS gene specifically expressing in phloem tissue of transgenic tobacco
plants. To determine the optimal promoter sequence for phloem-specific gene expression CoYMV
promoter was deleted from its 5" end to form promoter fragments with 5 different lengths. Chimeric
GUS genes were constructed using the promoter deletion based on the binary vector pBI121. Trans-
genic tobacco plants evidenced by PCR analysis were obtained with each kind of chimeric GUS gene
structure by Agrobacterium mediated transformation. The results of GUS activity assay and histo-

chemical staining showed that most of the chimeric GUS genes were expressed in transgenic plants.
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The GUS activity with the promoter deleted to —870bp was about 78 % higher than that of the full
length promoter 1040bp and was a little higher than that of the promoter deleted to —585bp but
the difference is not significant. The GUS activity reduced significantly when the promoter was
deleted to —447bp or —232bp whereas the property of phloem-specific expression pattern was still
retained. When the promoter was deleted to —44bp just upstream adjacent to the TATA box its
tissue-specificity was lost and the activity was reduced to undetectable level. These results suggest
that the region between — 870bp~232bp and downstream of — 232bp of CoYMV promoter could
be responsible for promoter activity and tissue specific expression respectively. A negative regulation
sequence might exist upstream of — 870bp of the CoYMV promoter. Therefore we recommend
that the optional CoYMV promoter sequence for phloem specific expression could be downstream
from —870bp or —585bp. In comparison with CaMV 35S promoter the GUS activity when driven
by —870bp CoYMYV promoter was about 70 % of that when driven by the 35S promoter. Consider-
ing the fact that 35S promoter-GUS gene is constitutively expressed while the CoOYMV promoter-
GUS gene is expressed only in phloem tissues the activity of the latter in phloem may be the same
with or even higher than that of the 35S promoter.

Key words CoYMYV promoter Deletion analysis Phloem-specific expression Transgenic tobacco

plant

Explanation of plate

GUS
Histochemical assay of GUS activity of transgenic tobacco tissues a b ¢ d.e fand g h i show the GUS staining
pattern of leaves cross-seciton of petioles and stems from transgenic plants derived from pBI 121 pBcopd4-GUS

and control plants respectively. Magnificaitons a 6 fold d g 7 flod others 10 fold.
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