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Cloning and Sequence Analysis of Cellulose Synthase-like
Gene from Ampelopsis megalophylla

PU Tian-zhen, ZHANG Xiu-qiao, ZHOU Pei-na, XIONG Xiao-mei, GONG Ling"
(Pharmacy Faculty, Hubei University of Chinese Medicine, Wuhan 430065, China)

[ Abstract | Objective; To clone cellulose synthase-like ( Csl) gene from ethnic medicinal plant
Ampelopsis megalophylla, and analyze its sequence by bioinformatics. Method: Specific primers were designed for
AmCsl gene sequences obtained from A. megalophylla transcriptome sequencing data. The full-length ¢DNA of
AmCsl gene was amplified by PCR using ¢DNA of young leaves as template, and TA clone and sequencing was
performed. The sequence was analyzed by bioinformatics. Result: The full length cDNA was 1 438 bp, containing
a 561 bp open reading frame ( ORF), and encoding 186 amino acids, the molecular formula of protein was
Cioi His:7N2330,5,S,,, the theoretical relative molecular weight was 22. 40 kDa, the theory isoelectric point ( PI)
was 7.59, and the aliphatic index ( Al) was 116. 88. There was a transmembrane region and no signal peptide,
which may be located in the endoplasmic reticulum, the average hydrophobic coefficient was 0.670, and the
instability index was 42.56. It belonged to a hydrophobic unstable protein. The conserved domain contained a
cellulose synthase, and the secondary structure mainly was dominated by a-helix. Amino acid sequence alignment
and phylogenetic tree analysis showed that AmCsl had a high homology with Vitis vinifera. Conclusion: The full

length of AmCsl gene was obtained for preliminary bioinformatics analysis, which laid a necessary foundation for
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further study on the accumulation of polysaccharides and the regulation of biosynthesis.

[ Key words |
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Biosystems 2\ H) ) o

LWL Y B RNA 32 BUH &, se e 4k
pMDI18-T vector ( K R 4 fb Bt £ A KR 2>\, it 5
R6918,K31103) ; 2 % 5 X % & PrimeScript™ 11 1
Strand ¢cDNA Synthesis Kit, /& 3% 75 40 }fg ( Takara 2y
A, k5 AK4601, K8001A) ; DNA % ik [al e ik % &
(DR L BB A R A A, iS5 020170822) ;
DL5000 Marker( L2 Cat#TSJ012, 4t 5t 45 &} 37 b A=
WHEAREGRATA) .

SER R RER A U = S R A I MR XL
SO AR 1 IR B R R TSR 0 = A A, 22
Al Be 24 K2 2 2 Bt 7K 75 W B2 4 o Sk i A B ) R
i %5 2 Ampelopsis megalophylla, % 5 3 fief #if it %k
e, R TR T - 80 CUKFIRTRARAT
2 FiE
2.1 Kiig 4G A RNA 2B cDNA A% BUE
g A I 4 B A S (24 100 mg) |, FH VR EUIF S A
YK, Hi R Z 0 22 WA K RNA 4R G50 & i A 5
PEWCE RNA I FH 1% B i 56 e e, vk A ) G I
MR, LS RNA DA, # I8 R 5% 5300 &
PrimeScript™ II 1™ Strand ¢DNA Synthesis Kit i}, i
A, W5 55 B cDNA JICT -20 CLRAF
2.2 KAt a AmCsl FEP e pE AR 4 K it e A
7 S 4B, A Primer5. 0 1831 AmCsl 453 5245
¥, 4 W h AmCsl-Z:. 5'-TGCCATCCATTATT
GATAGTTGA-3';  AmCsl-F: 5'-GAGGTTCTTCTG
TCCCTCTGTCT-3", L) i 4 25 1) cDNA £ i
HEAF PCR 474  PCR #K 2 {1 F : MgCl, 2.5 pL, 10 x
LA Buffer 2.5 pL, dNTP 4 pL, LA Taq 0.25 plL,
¢DNA 3 pL, I R34 1 pl,ddH,0 10.75 uL,
325 pL, PCR Y34 )F 40T :94 CHIAE P 5 min;
94 C AR 30 5,48 CiB Kk 45 5,72 CHEAf 90 s, 3
35 MG ;72 CHEf 10 min, PCR =¥ 1% 1) 3
IR W e PR UK A I S5, X ) 2%l 164 T 0 IRl O
#A4%E Z pMDIS-T Ak, 7% 1 &% 2 35 4 g DHSa,
37 C K FR i 1, Pk BB TR 7% 3R 4T I 7% PCR S IE
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Bl XRFeEEE S RNA BBk
Fig.1 Electrophoresis of total RNA of Ampelopsis megalophylla

3.2 KM AmCsl FER B Fi e LUK M i
A B RNA g 84k, Fl F AmCsl-Z #1 AmCsl-F i 47
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P BT 6, 11,12 5 P v 1R AT B R OF
My (K 3) . MFEsREAR AmCsl ZEH A9 ¢cDNA J7
G BE A 1 438 bp, 5 WU — 20, 0128 H 7 9 4
FBCh W H Ry R R, dE & NCBI 7 2 T A
“ORF Finder” 43§71 1% )7 81, K %7 90 &% H — 4

561 bp H5EBEIFHL I BEAE (ORF) , I 4 i 186 2
S (1B 4) o

2000 bp

1 000 bp

M. DL5000 Marker;1 ~3. PCR =4
B2 AMEEEZE AmCsl £E PCR =41 ik S 47
Fig. 2 Electrophoresis

analysis of AmCsl gene of

Ampelopsis megalophylla

1 2 3 4 5 6 M 7 8 9 10 11 12

2000 bp
1 000 bp

M. DL5000 Marker;1 ~12. F7% PCR F=4)
B3 KMz E AmCsl EEHE % PCR
Fig.3 Colony PCR of AmCsl gene of Ampelopsis megalophylla

1 GAGGTTCTTCTGTCCCTCTGTCTCATGAATCTCATGCTTGTAAAGTTTTTTCCTTGTTCCTTTTTCCTTTCTCTTCAGCTAAAAAAACTT

9N CATCTTTATGTTGAATTGCAGATGGGT TTGAAGTATGAT TGTGCAGTGGAAGACAT TATTACAGGACTCTCAATACGATGTAGAGGTTGG
181 AAATCCATCTATTTCAATCCAGAA TTCTTGGGTGT ACTGT TGCAGTCACTAATACAACATAAGAGATGG
271 TCAGAAGGCCACCTTCAGATCTTTCTCTCGAGGTACTGTCCACTCATATATGGACATAAAAAGGTTCCTCTGAAACTTCAACTCTCATAC
361 TCTAGCTATAATCTGTGGGCTGCAAACTGCT TGGCTACGCTATACTATGTTGCTGTCCCATCCCTTTGTCTCCTTGGAGGCATCTCCTTA
451 TTTCCAAAGGTATGAACATTACATCATTGAAACCGATACTT TCAAAATTATAACTT TTGAGTAGTACAGAACTGCAGAATACTTATTGTG
541 CCAAGCACAGGCAACATTGTTCCATAATATATGATCAGTAGCTAGCAAAATT TCTTATATTATTCTCAAAAAATTTAGTTTCTGAACATGA
631 CGGATTTTCCTAAATACT TCAAAAAGAACAGTGTGCCTTTCTTCTTCCATCT TAGAAAAGAGAAGTCCTGGCATGACACTTTGCTTTACC
il CAAACAATTCAAATTCTATTTTGTTCCCAGCAATGACTCATGTTACTTGTTCAGATATGGAGCCTGTGGATCCTGCCCTTTGCCTATGTC
241 MLLVOQIWSLWILPFAYYV
811 ATTATCACCGAGTATGCATACAGCTTGGGGGAGTTTCTTTGGTTTGATGGCACAATCAAAGGT TGGTGGAATGTTCAGAGAATATGGATG
271 I I TEYAYSLGEFLWFDGT I KGWWNVOQRI WM
901 TTCAGAAGGACAACTTCTTACTTCTTTGGCTTCCTTGATACGATCT TGAGGATACTAGGTTTTGCTGAGACCACTTTTGCTGTCACTGCA
301 FRRTTSYFFGFLDTILRILGFAETTFAVTA
991 AAGGTGTGTGATGAAGATGTGTCTCAAAGATACGAGCGAGAAATCATGGAGTTTGGTTCTCCTTCACCAATGTTTACCATTTTAGCCACA
331 KVCDEDVSQRYEREIMEFGSPSPMFTILAT
1081 CTTGCAATGCTCAATCTGTTCAGTTTTGCTTATTGTGTAAAGAGGGTGGTTGTGGATATTCAAATTAAGGCT TTAGAGTCATTAACTCTG
361 LAMLNLFSFAYCVKRVVVDIOQIKALES SLTL
17N CAGATTCTCTTATGTGGGGTTCTTGTTCTCATCAACCTGCCTGTATACCAAGGTCTCTTTTTCCGCAAAGACAAGGGAGCCATGCCAAAC
391 @l LLCGVLVLINLPVYQGLFFRKDEKTSGAMPN
1261 TCTGTCACATACAAATCGGTTGCTTTAGCACTGTTGGCCTGTTCAATAGCCTTGTATTAGTTTACTGTATCAGTAAGCAAAGTCTCTTTG
4a1 SVTYKSVALALLACSI I ALY®=*

1351 CCACAACTTTATATGTATTATATAAGGCTCTGAATAGATGT TATATATGAATAATTGATGCAGT TTCAACTATCAATAATGGATGGCA

E4 XMaeBEE AmCsl EEF IR RS EEF 5
Fig.4 Sequense of AmCsl gene and its predicted amino acid of

Ampelopsis megalophylla

3.3 R UER 45 AmCsl H DN 2 0% 8 H B A BEAL

T8 Al ExPASy-ProParam il AmCsl 25 5 [

BRI, e B iZ A B B A 186 AR , BEIE

FHEB TN Clop H 5 Noyy 0,5, S, AR 23 it
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Fig. 5 Predicted hydrophobicity of AmCsl
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Fig.6 Concserved domain of AmCsl of Ampelopsis megalophylla
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Fig. 7 Predicted transmembrane domain of AmCsl of

Ampelopsis megalophylla
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Fig. 8 Signal P-NN prediction of AmCsl protein of

Ampelopsis megalophylla
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Fig. 9 Secondary  structure of AmCsl protein of

Ampelopsis megalophylla
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Fig. 10  Multiple sequence alignment of AmCsl amino acids of

Ampelopsis megalophylla
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Fig.11 Phylogentic analysis of AmCsl of Ampelopsis megalophylla
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