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Cloning and bioimformatic analysis of the cellulose synthase-like

protein gene, ClCsID1 from Cunninghamia lanceolata

PENG Sha-sha, TONG Zai-kang, HUANG Hua-hong, ZHOU Hou-jun, SHI Jian, LIN Er-pei
(School of Forestry and Biotechnology, Zhejiang A & F University, Lin’an 311300, Zhejiang, China)

Abstract: The protein structure of the cellulose synthase-like protein (CSI.) was similar to cellulose synthase
(CesA), including the conservative sequence D,D,D,QXXRW. One full-length ¢cDNA of the cellulose syn-
thase-like protein D (CslD) gene was cloned by reverse transcriptase (RT)-polymerase chain reaction (PCR)
with 5", 3’ rapid amplification of cDNA ends (RACE) methods using degenerate primers designed from the ho-
mologous sequences of the CesA genes. A multiple comparison sequence analysis was conducted concurrently
with bioinformatic methods to analyze the obtained sequence. Results of the sequence analysis showed that this
c¢DNA was 4 150 bp in length and contained a single open reading frame encoding a protein of 1 132 amino
acids. The multiple comparison sequence analysis showed that the deduced amino acid sequence shared high
similarity (over 71%) with the CICsID genes from Populus tremuloides, Oryza sativa, and Arabidopsis thaliana.
This work will help lay an important foundation for further molecular studies with cellulose synthesis of plants.
[Ch, 5 fig. 10 ref.]
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e, BEREW . SRR AEYE BUR ARG RN | ARLF4E R 2055 U R DA K 25 1 28 1 5L A
AR R B A T HEA TR KGR . M EAE I R . SRR S AR AR A 4E R G BGE AR i OCE
Tt 52 Wl A 1 4 1 7 o A B, AR D A 25 U A0 1 AL ) S A £ 4 5 G v 9 T RE L X T4 1
ek BB KRE S, ARG MM RMECOE N —MEEMBEE D, SL4ER G MR A MR E a4
¥, #&4A D, D, D, QXXRW f£5FIX, SH4E Gossypium hirsutum 2T 4 2 4 WA H, AW 0 22 5
TG & BB FINYRE T8 . (ERLEIT Arabidopsis thaliana®™', JKAg Oryza sativa®™', {HHE Nicotiana
daa™, FEW 1 Populus tremuloides™ %5 ZF LY FI E LB, XSG RERMEAIXEAR A, B, C,
D, E, F, G, HE 8 PP RMIEBZEE, MR T ILDKAYE Gl (Cs) HiEZ 544 A=Y 4,
EXSIHINRER) T A+ 6 2 o AT T2 A Cunninghamia lanceolata Sy B HE R W T L5 4 3R 5 1A
RIEEHA, ke 7 1A CsID BEH, JF 0 H AT AR W5 B0 b, iz Bk R Ry D RE AT 90 35 5 ki, W)
It Ry R T CstD & PR A2 AR 54T 35 4% 030 IR B B il

1 #H5 7

1.1 Rt

T2 A W L AR 27 33 1% 27 B v 1B 3 (20°56'N, 118°51'E), HUHZEMAE Sy mRNA (2 BUb L
1.2 k7

Ll R KI5 % B Escherichia coli 5o ASWFFE /N S8 &= {4 7 ; PureLink™ Plant RNA Reagen i,
F1£x (Invitrogion) ; ¢DNA 4 i # £ (Clon Tech); T4 DNA i 35 i Fl 72 25 /& pMD-T19 ¥ %y TaKaRa 23
AR5 AxyPrep DNA BERE IR & (AxyGEN) 5 514 1h 1 ot 46 JEURR AR ) TR HOAR IR 55 A7 BR 2 145 15
cDNA Al 4 1% (RACE )i 5] &~ Clone-Tech ;=
1.3 REHZE

20 mRNA 20 4% B8 PureLink™ Plant RNA Reagen i 7 & U] FiE17T, J+F 10.0 ¢-ke™ B #%45
R Jie H TS ) RNA 32 O (K 1),

M GenBank 4l 5 b AR 15 21 4 3= & WG SEE A 09 g i )7 41, dE 3 Clustal X2 47 2 )78 LU X, R4 7
FRSFE, %3 RT-PCR 514 RR: 5-TGYTAYGTNCARTTYCCWC-3"#1 RF; 5'-GANCCRTADATCCANCC-
3(Y: CorT; N: AorTorCorG; R: AorG; W: AorT; D: Aor Gor T), X3t K gg i 7 51 .
KAEHS Pinus radiata % 55 AAQ63936; ity Populus tremuloides % %5 AA025536.1; & H 45 Populus
trichocarpa % 35 XP_002324291; I 54 Acacia mangium % 35 AAT66940.1, ¢DNA B& KR E
g5 XSO (PCR) R 97 15 5 2 IR R @ BB B 2047 o BRI mliie PCR 774y, 2 88 pMD-T19 #4305 & 454
AR, B IR DNA FBGEES] T 48R L, FBAb R 4w DHSoc &bk, B T BEG e, PHME ek
LA TR A W) AR AR MR S5 A BRA W o DU 45 2R 28 BLAST (basic local alignment search tool ) ¥ 2% 7 471
KO, 80 E BT ve BT S M AZ R CICSIDY BRI g Jp 41 o AR B i S-SR A Wl U i (RT-PCR) Jr B iy
50 A S5 1, A il CLCsIDY H5 53 514 GSP1: 5'-ACACATCCCGTTCCGACATACACAG-3' 1 GSP2: 5'-
CTGGCAGATTCCATTCCCATCGCAG-3", 35| T 5l cDNA 9 5" 3"3i )7 51 . 5'RACE A1 3'RACE R
1A B e SMATR™ RACE ¢DNA Amplification Kit (ClonTech) (3B 5247, PCR P ¥ 8E % mlis 5 48 T
RSN Y, IF 5 CkER CsIDT JE 45 X PF%, M 3R1F 4K cDNA J3¥ 5. DIPHERS 2 CIC-
SLD1 4> K. cDNA #1154 CsID1-U: 5'-GAGACATTTGAATAACAGGCGTG-3'#1 CsID1-L; 5'-TTGAAGC-
TAGTCAGATCCAACCA-3-", fii£e PCR Y78, BEMCAEIK M . IUJF, B0k A 3R 3k I 4 1y i 4

HI Nucleic Tools 43 M #E ] CsID1 3 [F 4 5 85 (1 ot 19 2 SR 41 A%,  FH] ProtParam (http: //www.expasy.
org/tools/protparam.html ) #i M F: 43 5 A4 |, 55 (PT), FH ProtScale (http: //ca.expasy.org/tools/protscale.html)
HEM H B K PE, FH TMHMM (http: //www.cds.dtu.dk/services/TMHMM-2.0/) X H: 85 B= DX 347 1000, A Sig-
nalP (http: //www.cds.dtu.dk/services/SignalP/) &4 %F He N s gk 47008, T E QR WM E N, R
1 ExPASy f) HNN (http: //www.expasy.org/tools/HNN.html) T30 H: — 2% 254 3547, F) 8 P15 PR S5 25 44 3%
HED T E. InterProScan (http: //ebi.ac.uk/Tools./InterProScan/ )43 #t CLCsID1 {7 55 ¥ 5,

GIHTAZAR CICsIDY 55 At AE Py [ 52 1 e 900 £ [l i, 76 36 I B R A i HOR {5 B P (NCBT) |
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H BLAST (http://www.ncbi.nlm.nig.gov/blast ) 43 5B #2 A g CICsID1 & i 7 41 5 HA AR ¥ 14 CsID 3E [
iR AHEAT R E P Eb X o RIS Clustal X2 2R 44X A RIAE P a8 CsID 25 A 5 7 51 582 K CsID1 28 [ 7 51 F
T2 EFHI X, I H MEGA3 A AR Y CslD e PR AL A o

2 HRG M

21 A CID1 EEMSBE S

H] PureLink™ Plant RNA Reagen {5 & #2HU A9 RNA (B 1), HJk/5 28SrRNA 1 18SrRNA i 4% =17 i
i, H 28SrRNA i sEBE 20 18srRNA Jeafi 52 BE 1 2 £% . X UEW] RNA B4 b iRREfg, BICWRE. Rk
INRESURRF T BEA 2l , U™ 47 b e DNA 9A77E

I F 3R RNA I FH 35 SR 475 cDNAs (& 2), J#id RT-PCR, K15 1 4~%9 600 bp (=4, %45 T
K B4 DH o, PRICBHPE 5e I3 o 7 45 5 T NCBI ) BLAST R 9k R A6 R, By 51 5 M
T M BRI IR IRTEAR AR 80% L L, Wi i BOAZ AR CLCSIDT Je X R Br. %791 it
Fi 5519 GSP1 Rl GSP2, 435 sa P HE K ¢DNA 9 5" 3" 3 J7 51 o WP 45 R LW . 571 3" 3 )y 51 5 3k 4%
(1) CICsID1 4t P50 A g, hy CICsID ) 5'F1 3'35 )5 51 . 2 PR B2 KR I CLCSIDT J X 56 3¢ 1Y)
¢DNA 551, 44 150 bp(& 3).

M P45 BLAST R : 7RI KT- I, 2K CICsID] 3£ 5 E Ry (XM_002325781), Hify (AY-
162184), IR IT (AF232907), JHH (AF304375) BAHRIIE & ik 73%, 73%, T2%F1 10% . HAIERFF 5
(1 ) U5 5 7K i (DAAO1756) , Bt (AAO03579), #IRE I+ (NP_186955), X4 (AF304375_1) i) ) I =
K T1%, 81%, T8%H T4%, FW] I v b AL PR S AZ AR B 21 2 385 SR A 11 D R IR (K 4) .
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CICsID1 25 [ 1y 45 0 4 a5 R AR R 5T . 18R A X 43 i iy 126 801.2 KD, 45 Hi ik 6.68, Bt
HEF R WIR T 30 h, ATERECHY 39.64, J& THUEME I ; CICSID1 4 1/ 45t o- 25 (helix)
i 34.84%, B-r% (sheet) di 14.68%, JoHLIAE i (coil) i 50.94%; B /KPESEARPE T2 R KW, Bk
PR KA N 3.067, F/MEHN-3.222, SRS TRKMED; BEREAHHNERY, ZEAIA 8 -5
X, 43952 281~303, 310~332, 908~930, 943~962, 977~999, 1029~1 051, 1 066~1 083 FiI 1 096~1 115,
5 IR MR A B de /I 19 D BEIR IR, FooK 22 MR AL, PRy 21.25 MRS EL . TEIRAY
XAt E AR R ARG, 512 Dx---xDCD; ZELRSFIX B i & A RSP 1Y R & BRIk, HESI N
Dx---QVLRW 25 [ 5 V. 21 it 52 17 T DA 52 L SR 400 i 5 26 15 5T (reliability index=2; expected accuracy=74%),
1M H. SignalP B fF oMz AN AR M IR E B, A RA SSRGS o b, PREFINRELS I el R oK,
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Figure 4  Comparison of CICsID1 in in Cunninghamia lanceolata and its homologus protein from other plants
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Figure 5 Phylogenetic tree analysis of CslD from various plants specious
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