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Cloning, sequence analysis and prokaryotic expression of
gene SbCAD4 from Sorghum bicolor
Wang Lihua, Li Jieqin*, Zhan Qiuwen, Fan Feifei

(College of Agriculture, Anhui Science and Technology University, Fengyang, Anhui 233100, China)

Abstract: Cinnamyl alcohol dehydrogenase (CAD), which catalyzes the last step of monolignol biosynthesis, is a key
enzyme in the biosynthesis of lignin. In this research, the gene SbCAD4 from Sorghum line Early Hegari-sart was
amplified by RT-PCR and cloned into pMD18-T. There was only one base difference between the nucleotide sequence of
the cloned gene and the ShCAD4 reference gene of Sorghum line IS11861. But the amino acid sequence of cloned gene
was consistent with IS11861. Further phylogenetic analysis revealed that gene ShCAD4 belonged to the first group, which
contained bona fide CAD genes from Arabidopsis, rice and maize. And it was also identified that SbCAD4 possessed the
same motifs with these bona fide CAD genes through the alignment analysis. By verified a constructed recombinant
plasmid (pMAL-SbCAD4) and transplanted it into Escherichia coli BL21, we found that the best expression
concentration for SbCAD4—fused protein induction with IPTG was 0.5 mmol/L. The electrophoretic analysis showed that
there was a single band in the SDS-PAGE gel after purified with affinity chromatography. The catalytic activity of
purified protein was at the K, value Kmof 5.2 pmol/L and V,,,, value of 5.8 umol/(min-mg).
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DNA3 puL  ddH,00.4 uL PCR
95 C 5min 95 C 20s 55°C 30s
68 C 1.5 min 36 68 C 5 min
PCR 1%
PCR Tag DNA 3 A
A PCR 20 uL 2 mmol/L dNTP 6 pL
10xTaq DNA 12 uL 5 U/uL Tag DNA
luL  ddH,081puL 72°C 10 min
DNA
A PCR
2xDNA
pMD18-T

pMD18-T

2.5 uL PCR 2 uL

0.5uL 16°C 8h 5uL
DH5a

10

pMD18- SbCAD4



41 6 ShCAD4

597

1.3.2  ZE SbCAD4 % 35| B b5 o F stumt e #y i
CAD NCBI
Mega 5.1
Bootstrap

(101 Bioedit ClustalW

Bioedit
1.3.3  SbCADA IR Ja Az R B BAR GG 12
ShCAD4

1 000

pPMAL—c2x

5'-CCGGAATTCATGGGGAGCCTGG

CG-3'( EcoRI) 5'-CCCAAGCT
TGTTGCTCGGCGCATC-3'(  Hind III)
pPMAL pMAL
EcoRI  Hind III
40 pL
20uL EcoRI  3puL HindII  3pL 10xM
4 uL ddH,O 10 uL 1%
T4 T4
10 uL  10xT4 luL T4 1
pL 6 pL 2 uL
DH5a
EcoRI1  Hind III

pMAL-SbCAD4

1.3.4  SbCADA KR &) R AZ K IR 5 Gk o5& @ 6 4640
pMAL-SbCAD4
BL21 1
mL LB ( 50 mg/L )
37 °C 180 r/min 1%
10 mL LB ( 50mg/L
) (ODgo nm 0.6
0.8) IPTG 0.1 05 1.0
2.0 mmol/L 30 C 4h 12000 r/min
ddH,O 2 10 mmol/L PBS
10% SDS-PAGE
1%
( 50mg/L
ODsoomn 0.6 0.8
0.5 mmol/L  IPTG 30C
4h 4°C 8000 r/min 5 min

100 mL LB
) 37°C

10 mmol/L PBS 20 mL
4°C 8000 r/min
Amylose Resin
10% SDS-PAGE
Millipore

20 min

1.5mL

1.3.5  SbCADA BaiE b m) &.
M cAD
200 uL 10 puL (
1000 mg/L) 5 (100 200 300
400 500 pmol) 200 pmol NADPH 100
mmol/L Tris—HCl (pH 8.8) 3
OD340 nm 35s
Excel 2003

Km Vmax

CAD

2 HRE5S
2.1 =R ERNABYIZEFISOCADA EF Y 125

kg
2 RNA 1
RNA 784 pg/ul 2 322
pg/uL 1 2
2 28S rRNA 18S
rRNA 5S rRNA
RNA
(D
1 2
288 rRNA —»
188 rRNA —>
5S rRNA —»
11 RNA 2 2 RNA

1 BRE RNA P8RS HE BRIk LA R
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Fig.3 Electrophoresis results of cloning plasmid of gene ShCAD4

IS11B01  AT6666A60CTGECGTCCGAGASGAMGRTGRTCGOCTGOGECGECAGGGACGECACTGRA
FLED 1] AT6066hGCCTGOCGTOC GAGAGGARGGTGGTCGOE TG COCCAGGGACGOCATCGGA
oo

IS11861 CACCTCTCCCCCTACACCTACACCCTCAGGAACACAGGCCCTRANGATGIGETGETGAAG
_|:i:]_ le- i” l :H CACCTCTCCCCCTACACCTACACCCTCAGGAAC ACAGGLCCTGARGAT GTGGTGHTGAAG

IS1186]1 GToCTCTACT6TeGaATC TGO AT AL GGACATCCACCAGGOCAMGAACCACCTCGEGGCT
FLE | GT6CTCTACTGTG06ATCTOCC ACACGEACATC AT AGGCC AMGARCCACCTCGAGECT

[SII861 TCAMGTACCCCATGGTCCCTGRGCACGAGGTGRTCORTGAGCTCRTRRAGGTCGGRCCT
EL 21| TCARAGTALCCCATGGTCCCTG66CADGAGGTGOTCGETGAGGTGETROAGRTGRGCCE

IST186] GAGOToAnAAGTACGA0ETCORCEADATGATAGROATCCGGATCATCRTCGAGTAOTGN
FLECJI| GAGGTCRGCAGTALGECGTCORGATGTOGTARGLGTCGOGETGATCGTCRGETECTEN

IS1180] CoCoAGTOCAGICCGTAr AN AMGTTGAGLATACTOL AMCAAGAAGATCTGGTCE
FLE 1] CoCGAGTGCAGCCCGTGE AAGSCAACGTTGAGC AGTACTOEAAC ARGAAGATCTGGTEE
oo

ISTIBO 1 TACAACGATGTCTACACTGACGGECGO00CADGEAGGGOGACTTCGCCTCCACCATSRTE
FLET 19| TACAACGATGTCTACATGALGACCGACECAD AL AGGACGGCTICGOCTCCACCATGRTE

ISTI861 GTCaaoCAGAAGTTToTGoTG A AT CA000aTCTGA0A0CGRAGCAMGCGAC00G
FLET (|| STOGACCAGAGTTIGTGRTGANGATCCLG6C GGGTCTGAGLLGRAGCAMGLGRCELEG

IST1861 CT6CTETGOACGGECGTACGETETACARCCCACTARGRCCTTTGGRCTGACGGCCCCG
FBENH CTGETGTGLGCGGGCGT AMCGETGTACAGE CCGETARMGGCCTTT GRRLTGACGGCCCCG
A R e S R SR e B R R s S ]

ISTIR6 1 GECCTCCGCGETGECATCRTGGGCCTGEECGELGTORGCCALATGGOCGTGAAGGTGGLG
_I-I;I_ ;J’,f HH)H GGLC TOCGGGRET R ATCRT GO T GeaCGEC G T AR CAC AT R G TGAAGET GE0 G

[S1186] AGHCATGEGECACCALGIGALGRTGATCAGCTCGTCGTCCAAGARGOGLGEGAGECS
1 2 fy ] MSECATGGGCACCALGTGATGSTGATCAGCTCGTOGTCCAKGARGIGEGLGRASGS
B2

IS11861 ATGGACCACCTGO0CGCGRACGETACCTGOTGARTALGOACGLGRCGRCCATEATE6CE

-l'?- _,J"_- ?“PH AT GGACCACCTOGGCGCGGACGCET ACCTGAT GAGCACGRACGCGGCGECCATGECGCG

4 1511861 FARF finF| ShCAD4 £ F 4at3 X Ay Lb 33 45 R
Fig. 4 Tomparison between sorghum lines 1S11861 and early Hegari-sart in the SbCAD4 coding region from amplified fragments
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Fig.6 Alignment from the protein sequences of SOCAD4 and other bona fide lignin CAD
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Fig.10 Purification results of the SbCAD4—fused protein
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