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Cloning and Construction of Expression Vector of cab-BO2 Gene Encod-
ing the Light Harvesting Chlorophyll a/b-binding Protein in Bamboo
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Abstract The cab gene coding light harvesting chlorophyll a/b-binding protein is one of key genes in photosyn-
thesis system of green plants, which play an important role in light chemical reaction and light protection by bind-
ing with Chlorophyll a/b. A full-length cDNA coding region of cab gene was cloned from the first strand of bam-
boo cDNA by RT-PCR and RACE methods, which named as cab-BO2 (cab gene 2 from B. oldhamii) (GenBank
accession No.: EF088668). The coding region of cab-BO2 is 792 bp and encodes 263 amino acids. The cab-BO2
gene was cloned in the multiple cloning site of pBI121 vector directly by adding restriction enzyme sites. A plant
expression vector containing 35S promoter, cab-BO2 gene, GUS and NOS region was confirmed by restriction en-
zyme analyses.

Keywords Bamboo (Bambusa oldhamii), Light harvesting chlorophyll a/b-binding protein gene (cab), cab-BO2
gene, Plant expression vector
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12.75%  21.79%
10.36% 27.52%
64.52% 17.90%
( ;
2003)
(Raghvendra, 1998)
(
,2000)
1
1.1  RNA cDNA
Invitrogen Trizol
( ) RNA (Gao et
al., 2000) Promega
cDNA Clontech SMART™ RACE
5'cDNA
1.2
a/b
PCR

1 5'-AGCATCTG GTATGGACCTGAC-3'
2 5'-CCTGGACGAAGAATCCGAACA-3'
3 5'-GTCGTGCGTGGCTACTACAAG-3'
4 5'-ACACCGCCTCGCCGAACTTGACGCCG-3'
5 5'-CCTCGACGAAGCCCATGAGCACACC-
6 5'-TCTAGATCGAGAAGTTTAGG-
7 5'-GGATCCTCACT TCCCTGG-

TG-3'

CATGG-3'

GACGAAG-3'
cDNA

1 2 94

I min 55~65 1 min 72

PCR
5S5min 94
1.5 min 39

72 10 min 1 3
94 S5min 94 1 min 55~65 1 min
72 2 min 39 72 10 min 5'-RACE
1 94 30s 72 3min 5
94 30s 70 30s 72 3min 5 94
30s 68 30s 72 3min 25 5'-RACE
2 94 30s 68 30s 72 3 min
39 6 7 94
Smin 94 Imin 55~60 Imin 72 2min
39 72 10 min
PCR
Promega  pGEM-T
easy
DNA ( A )
(Esherichia coli) DH5a
1.3
DNASTAR SMART  Clustl W
cDNA
Blast
2
2.1
Promega cDNA
1 2 PCR 1%
EB 1
| 2 550 bp
pGEM-T easy
554 bp
DNASTAR Blast
cab
93%
2.2 cDNA
3 3
5'-RACE 4 5 SMART™ RACE
(UPM) 4
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UPM 500 bp 5 792 bp GenBank
UPM 600 bp (D EF088668
1 3  PCR 600 bp ( SMART http://www.expasy.org/prosite/
) PCR MOTIFSCAN EF088668
4 UPM 263
PCR 5 UPM PCR 1 ( 2 62~230 a/b
3 PCR 457 bp 630 bp (chlorophyll a/b binding domain) 1~76
630 bp (ubiquitin domain)
C ( 9~11 )
( 2752 ) (CK2)
( 55~58 ) cab-BO2 (cab gene 2
from B. oldhamii) DANSTAR
cab-BO2 5.656
zgg :g: D 285805D cab-BO2
450 bp—» cab
g (Oryza sativa cultivar-group) AAC15992
150 bp— . (Sorghum bicolor) AAC28490 (Zea mays)
CAA68451 (Hordeum vulgare) P08963
I'S-RACE PCR (Triticum aestivum) AAA34260
L 4 UPM ;2 5 UPM ; M1: 150 bp

97.7% 96.2% 80.0% 74.3%  72.0%

Figure 1 5'-RACE products checked by electrophoresis
Note: Lane 1: Product of primer 4 & UPM; Lane 2: Product of cab
primer5 & UPM; M1: 150 bp ladder ¢ 3

1 ATGGCCGCGTCGG OGO TGCACCAGACCACCAGCTTCCTCGGCACCGCCCCCCGCCGGGATGAGCTC
Mm A A 8 A L H Q T T 8 F L G T A P ER E D E L

67 GTCCOGCCACGTOGGCGACTTCGGCGGECCGCATCACCATGCGCCGCACCATCAAGAGOGCCCCCCAG
vV R H vV ¢ D F & ¢ R I T M R R T W K & A P Q

133 AGCATCTGETACGGCCCTGACCGTOOCAAGTACCTEGECCCGTTCTOGGAGCAGRCGCCGTOGTAC
5§ I W ¥ 6 P D R P K ¥ L &6 P F 5 E Q@ T P 5 ¥

199 CTGACCGGUCAGTTCCCCGGAGACTACGUOGTGGCACACGECOGGGUTCTCCGCTCACCCTGAGACT
L T & E F P G D ¥ G W D T A G L &8 A D P E T

265 TTCGCGCGGARCCGGGASCTGGAGSTGATCCACT CGAGSTGGGCGATGCTCGGCGCGCTGGGCTGC
F A R N R E L E ¥V I H 8 R W A M L G A L G C

i3 GTETTCCCGEAGATTCTETCCAAGRACGECGTCAAGTTCGGCGAGGCGETETEGTTCAAAGCCGET
v F P E I L &§ K N G VvV K F G E A V W F K A G

397 GCGCAGATCTTCTCCGAGGGCGGGCTGGACTACCTGGGCAAC CCCARCCTGGTGCACGCGCAGAGT
A Q I F & E G G L D ¥ L G N P N L ¥ H A Q &

463 ATCCTGGCCATCTGGGCGAGCCAGGTGGTGCTCATGGGCTTCGTCGAGGGCTACCGCATCGGAGGT
I L A I W A 5 Q ¥ ¥ L M G F V E G Y R I G G

529  GGUCCGCTCGGGGAGGGGUTCGACARGGTTTACCCCGGUGGUGCCTTCGACCCGUTCGGCCTCGCC
¢ P L. G E G L D K VvV ¥ P G G A F D P L & L R

395  GACGACCCGGACACCTTCGCCGAGCTCAAGGTCARGGASCTCAAGAACGGCCGCCTCGCCATGTTC
nr o p D T F A E L K VvV K E L K N G R L A M F

66l TCTATGTTCGEGCTTCTTCGTGCAGGCCATCGTCACCGGOARGGGGCCCATCGAGARCCTCTTOGAL
s m F ¢ F F v @ A I Vv T G K GG P I E N L F D

727 CACGTCGCCGACCCCGTCAACAACARCGCATGOGCCTACGCCACCARCTTCGTCCCAGGGAAGTGA

H v A D P ¥V N N N A W A ¥ A T N F Vv P G K

2 cab-BO2

Figure 2 Nucleotide sequence and deduced amino acids sequence of cab-BO2
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Figure 3 Phylogenetic tree of the inferred amino acid sequences of cab-BO2 in monocotyledon plants

2.3 cab-BO2 819 bp Xba BamH
pBI121 Xba BamH
6 cab pBI121 35S
7 pyrobest polymerase 1 35S (0.8 kb) cab
2 800 bp ( ) 0.8 kb GUS (1.87 kb) NOS
(0.3 kb) ( 4
HindIII Xbal BamH 1 Sac] EcoR 1
Ri| NOS-pro>| NPTII HNOS’J-( 358 > cab-BO2 )J{ GUS [nos LB
4 cab-BO2

Figure 4 Plant expression vector of cab-BO2

cab-BO2 M 1 2 3 4 5
Xba /BamH 0.8 kb 12.1 kb
Hind  /EcoR 37kb  92kb Xba 12 kbw |
/ECOR 29 kb 10.0 kb Hind / 4 kb= ; .
BamH 1.6kb 113 kb Sac 2 kb= S -
I5bp 550bp 2.1kb 93kb i
(G
cab-BO2 0.5 kb s
3 5 cab-BO2
:1: Xba /BamH ;2:Hind /EcoR ;3:Xba /EcoR ;4:
cab-BO2 3 Sac Hind /BamH ;5:Sac ;M:1kb
65bp 620bp 635 bp pBI121 Figure 5 The plant expression vector of cab-BO2 checked by
1 Sac Sac 15 bp restriction enzymes
550bp 2.1kb 93 kb 1% Note: Lane 1: Xba /BamH- ; Lane 2: Hind /EcoR ; Lane 3:
Xba /EcoR ;Lane 4: Hind /BamH ; Lane 5:Sac ; M:
15 bp 550 bp 1 kb ladder
4 Sac 2.1 kb 93 kb Blast cab-

BO2 a/b
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