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EUBTTAER S ORBIIER CCoAOMT \¥yyil% Se 3638531t

% SUME R I R &y
e ML BRI 5 VR B SIS 7 B 650224)

R ook B B A-O- W 3L 4445 82 ( CCOAOMT, caffeoyl-CoA O-methyltransferase ) & K fi & A R d 42 b K4k i —
BF 730 1t i 45 2 PCR ( RT-PCR ) A\ B %4+ ( Dendrocalamus sinicus L.C.Chia & J.L.Sun ) X H - FHe94rF+ £ % T CCoAOMT
# B (DsCCoAOMT ), 2 B 4% cDNA /%] 4 777 bp, % A4 258 AR A B, b5 F 2 28.85kD, % 5 4 535, Fa M4
MM LEREFTZEAOSAFETHN a- B AN E S, ZAILIIEN, E LA CCoAOMT 3 B 5 R AFH Y
CCoAOMT KW Rl R R &, F 4K ZRE; HERAH LT HHM G FLE X Z R, REARTHY, 5T e o F 4%
% A RIZ, B CCoAOMT ) J2 3 F v A4y Ao 2T wh A 2 18] 69 £ ¢ 7T BEAEAR T AL AL Z T3 & 2 4 /2, DsCCoAOMT
K F AT ARIF 60 4 R 27, 2 A B B R 858 BRI vA G/IC 4 & BT R R ki 4 R X I, DsCCoAOMT
A REBED P FREXSA RREBEF R KL RAR AE, MBI WE FHhE E LA CCoAOMT % 74T 1%
PR ZFHBO RAIAE F 56T Re A7 A BT 8 A F oy fe I iE i R A B g 4k . LT R EE PCR AT E A R R
UIRBANF R F AL DsCCoAOMT B Rk K FWHLER BT, ZAREEAN RRAARFHRELANI 27 HFF L
RERG, EAPRZ, A TR Y BN FWHWE T, DsCCoAOMT Bt £ 2  LAF EMF LT P IMERESKTE, £
Bl DsCCoAOMT A TRt 2 E AT Brik A K P A B EF LA TN, AR LR A —F M9 DsCCoAOMT 5 R #) 2 feFe
YRR AR 3R T Ak,

KEIE: E AT ; CCoAOMT; B 515 A5 85 047 AR AL

=

Cloning and Expression Analysis of CCoAOMT, a Key Gene
in Lignin Biosynthesis of Dendrocalamus sinicus

CHEN Ling-na, GUO Xiao-juan, YANG Han-qi
( Research Institute of Resources Insects, Chinese Academy of Forestry , Kunming 650224 )

Abstract: Caffeoyl-CoA O-methyltransferase ( CCoAOMT ) is one of the key enzymes in lignin biosynthesis.
By reversible transcription PCR ( RT-PCR ) technique, a CCoAOMT gene ( DsCCoAOMT ) was cloned from
the bamboo shoot of Dendrocalamus sinicus L.C.Chia & J.L.Sun.The full-length cDNA of DsCCoAOMT was
777 base pairs that encoded a protein of 258 amino acids with predicted molecular mass of 28.85 kD and a basic
isoelectric point of 5.35.The deduced protein was rich in helix and coin.The phylogenetic analysis revealed
the highest sequence homology of DsCCoAOMT in relative to CCoAOMT from the poaceous plants, followed
by the monocotyledon of non-graminaceae and gymnosperms and then some dicotyledons.That suggested a
differentiation of CCo4OMT between monocotyledons and dicotyledons before angiosperms evolution.According
to the analysis of codon bias, the DsCCoAOMT had high bias toward the synonymous codons with G and C at
third codon position.The results of codon usage frequency showed that heterologous expression of DsCCoAOMT

might be applicable in the microorganism yeast expression system and in plants Nicotiana tabacum L.and
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Solanum lycopersicum L..By real-time quantitative PCR, the DsCCoAOMT gene was highly expressed in the
shoots, followed by the culms and the leaves at last.As the shoots developed, DsCCoAOMT is up-regulated at the

higher level, suggesting that the gene might play an important regulation role in fast-growing D.sinicus L.C.Chia

& J.L.Sun.Thus, this study might be helpful for further understanding the function and molecular mechanism of

the DsCCoAOMT gene.

Key words: Dendrocalamus sinicus L.C.Chia & J.L.Sun; CCoAOMT gene; gene cloning; bioinformatics

analysis; gene expression

RS ZR AR ) A MR 1) F2 A oy R R
WA h R R 2 —  FERR m A A
(R BILAB 5 B2, O 4 R ) KA i 5 4 28 v ke T AR
FAN S WIAEAR SN T 27 4 2 A Mok 2B 77 % e
{14 v SR FH e, A ) 240 B v ) A Jo 2R S 1 AR
FI2 L D AR AT TS H R A A A R R SR
B AR AR WA I ST TR, L AT v B o S
T ZAAREER A s ) SRR . o
4 B A-O- B 5L 5% 7% i ( CCoAOMT, caffeoyl-CoA
O-methyltransferase ) j& A 5T R FLAR A {4 F AL
PP PN CHE R 2 — , AL HEE A i A ( caffeoyl-
CoA ) HI 5L Ak, T B4 15k 4 15 A ( feruloyl-CoA ) ',
CCoAOMT HE T Re T AR/ £ T &
F (S/G ) A2 LA LA ) e AR, A AR A 1 4 ok
T R T A R A5 LU T 5 A ALtk , CCoAOMT
(14 321 R 38 140 e 38 IR 9 %68 AN el o i i v
I % 7 BB ST e B, B &
R I (Arabidopsis thaliana (L. )Heynh.) "' 2& 17
( Neosinocalamus affinis ( Rendle ) Keng f.) '*', F K
( Zea mays L.) *', % ¥ ( Eucalyptus camaldulensis
Dehnh. )* 45 Y 43 T CCoAOMT £,

E ¥ 47 ( Dendrocalamus sinicus L.C.Chia &
JL.Sun ) J& = B U pg HB X REA R IBARA AT, H
RS SCHRAR T8 A T SR A A, AT 5 AT 3k 30 m,
AR IE 30 em, B T AR A i b FR ] 32 S22 i
PR BT S8 A5, BB R R K AT
BEJE U Jyom, B A X5 5 KA I8 S
TP AR = B TR R A i AUURI
RIYETHZEAT R B AU (2548 B o3 18 i b i
BRI E A AT TS D AL
SRR e B, B e A AN [F) & B B CCoAOMT &
FPKM {H ( Reads Per Kilobase of exon model per
Million mapped reads ) £ 100~700 Z [i], % ik & 4%
B ATREE R T AT A E R B E L AT
YRUH CCoAOMT HE N TE B AT 2541 & B X AR it
RHRA BRIVER A5 NIHLE B R 5 v

% | CCoAOMT A (fis 44N DsCCoAOMT ), %1%
ST E M BT, 6036 CCoAOMT A (1)
RGEAL . DsCCoAOMT %ty 85 1 J5 () BRALAE 5 A1
454 . DsCCoAOMT B i~ 4f- VR HE A7 43 Hr , A 418
W (AR LB X DsCCoAOMT 3845 55 4k 1)
REI IR Z R R GEdk AT T B0, IR0 T B AT R
[ 4 2L e AN TR) & & By B A 94 v DsCCoAOMT 1) 3%
ik, NE AT CCoAOMT IE TR AW 7T AL H 16
A
1 MR ERZE
1.1 #E

ERATHN T oA &miE s b 20 d A4
(T SRR 204 IO 1/3 A2V N
BRI SHE T -80 CUKAS KIWRAT

RNA $ I S SR & B 3 P e e e 0 1
AP ER R A 2N Y HEAR AR A .
1.2 EZ1TE RNA 1ZEUK DsCCoAOMT ERF T [E

H TransZol Up Plus RNA Kit ¥ 15 B 45 #& Bt
& RNA, 28 1.0% BERERE L VKR I RNA 5888k, 2K
J&i J NanoDrop 2000 43 J¢: )¢ & 11 ( Thermo Fisher
Scientific ) £ M &1 RNA [ it 1 I i 17 & 12 5 #r .
B2 10 pg & RNA, H TransScript II One-Step gDNA
Removal and ¢cDNA Synthesis SuperMix %1455
i, cDNA.,

MR 4 E e AT e S5 28 I 9F 42 1) CCoAOMT
Jr %1, 45 & NCBI £ 26 20 35 J%E (https: //www.
ncbi.nlm.nih.gov/ ) H 7K # ( Oryza sativa L. ) ZE 4 Fh
CCoAOMT J¥31], it L5 |49 DsCCoCOMT-F 4 :
GCA ATG GCC ACC GCG ACA GCC CAG A, Fiif
5% DsCCoCOMT-R Jj : GGC TCA CTT GGC GCG
GCG GCA GAG G. LA E Je AT 55 cDNA A £ #z
L) DsCCoCOMT-F £l DsCCoCOMT-R 4 5| ¥ # 7
PCR 434, KW 454250« 95 CHiAEME 5 min; 95 °C7%
30,59 CiEk 305,72 CZE{H 1 min, 30 MEH;
72 CHEAf 7 min, PCR 4 ¥4 W TR HEHLIK 3 25
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A = 20 %

[ H i) R BEIG 4% 2 pEASY-TS 804K, #4b K
¥ ( Escherichia coli ) DHS5o. FRk 5 128 BH M 7o e 13k
A7 P B

P caffeoyl-CoA O-methyltransferase “A 5 4 1]
M NCBI B P s & IT T 8 pg T 20T Bk
15 NRHE 25 AR CCoAOMT JE1K CDS 751,
HE AT CCoAOMT JEH P A A TX] L 43#T o
1.3 CCoAOMT EFEEWERZESM
13.1 CCoAOMT E B WA H5 CCoAOMT J
P91 dhifih 24 HE iR 1T SMART (http: //smart.embl-
heidelberg.de/ ) 75 £k 53 H7, %8 % CCoAOMT % it 15
H B4 M3k, H ExPaSy 7E4k T H Chttp: //www.
expasy.ch/tools/ ) /' InterProScan 2 /3 ( http: //www.
ebi.ac.uk/interpro/search/sequence-search ) £ 17 2 [
5 VC IC 43 1, 9 1 FH MEGA7 H1 /) ClustalW 2
¥ 6 H 5 HAB Y R CCoAOMT JE X 347 2 )5 51 1t
XF, BN v B B P 9 JE 58 T CCoAOMT K
Ko
1.3.2 DsCCoAOMT %S ZEBRMBLER (/1
ProtParam 7E 2§ 1" H. ( http: //web.expasy.org/cgi-bin/
protparam/protparam ) fifi i1 % %€ i3 (/) DsCCoAOMT
HEEPHNN i FeE FE BRI K 8 S A B
e ¢
133 DsCCoAOMT HMBER R ZRM=K L%
T FH ExPaSy 7£ £ T. H. v} PredictProtein 2
J¥ (https: //www.predictprotein.org/) il
DsCCoAOMT 4 ) 85 11 BT 4544 , (45 — 451 h
o- BRHE | B- T4 Fi M JG K 36 i1 55, SignalP 4.1 F2 7
( http: //www.cbs.dtu.dk/services/SignalP/ ) Tl lll £ H
B BIEAEE 5 Ik, TMHMM 72 % (http: //www.cbs.
dtu.dk/services/ TMHMM-2.0/ ) T2 75 47 78 5 B 2%
¥y, F SWISS-MODLE ( https: //swissmodel.expasy.
org/ ) HHATHE [ 5 [FI R — Z L5 A0 AR
134 CCoAOMTE R M ZEB FIRWEFHE ]
CHIPS 7t £& #& J¥ ( http : //www.bioinformatics.nl/
cgi-bin/emboss/chips ) 73 #T CCoAOMT & [N W) A
R 140 ( ENc, effective number of codons ),
CUSP 7£ 2k #2 J¥ ( http: //www.bioinformatics.nl/
emboss-explorer/ ) 73 # % %+ G+C 7 & ( GC ). [F]
SCEE RSG5 3 A0 G/C i (GC3s ). RIGFFI
W% +E): ( Saccharomyces cerevisiae ) I+ AHEL AT
7 ( Solanum lycopersicum L. ) /)3 K 2H %585 i FH
P P8 HE K JR T Codon Usage Database 752 £ 22
( http: //www.kazusa.or.jp/codon/ ),

1.3.5 CCoAOMT Z %GB  {#iF] MEGA7
H ) ClustalW #2£J3, LA Neighbor-Joining method, 2K
F Bootstrap J5 & 1000 KA KA 2 g A7 55 H
b 25 DMIFR CCoAOMT K:H HyHEALRE

1.3.6 LH R X EE PCR(qRT-PCR ) & E &
1 DsCCoAOMT EE K FiE 4yl 2 E T 17
SRR FE /MBI MR, DL E e R R B
5.10.15.20.30.45 KA1 % 19 & RNA, Jf 2 §% 5%
} cDNA, PLE AT Actin 318 R N 2, 43 91 LA 5]
¥) DsActin-F: TGC CTA CAT TGC CCT GGA CTA
F DsActin-R: TCC ATT CCA ATG AAG GAT GGC
T, qDsCCoCOMT-F: GTA CAT CCT GGA GAC
GAG CG Hl1 ¢DsCCoCOMT-R: GAG GAG GGA
GTA GCC CGT AT, {#iJ{] TransStart Top Green gPCR
SuperMix #% [ 7™ i 1 B 45 X 45 A & o DsActin Fil
DsCCoAOMT HEAT 4™ 38, B AE i 3 IR B 42, $ 4
M AL RS A R &R, R 27 22O T AR A
DsCCoAOMT FEH X Fib & o

2 HER59H

2.1 DsCCoAOMT EETEER IS RETLT 551

i 1 RT-PCR 4% AR 3¢ P& 4k 153 DsCCoAOMT %
cDNA 2 K4 777 bp, 4 fih 258 2 HER, 1%
SERE R FFRL P EAE . PR IR P4 1T SMART
TELRMT I SR, 45 2~11 Z MR X W8 T
ZR % X 35 ( LCR, low complexity region ), % 45~257
S W IX B & Methyltranst 3 ( PF01596 ), i 3
InterProScan 7E£8 73 M7, % )7 914 & S- i 1 HH i 2
2 ( SAM, S-adenosyl-L-methionine ) Z5 & v &5 (55
97~103, 122~123, 149, 156~157, 174 {if & #£ 2 ),
J&F S- MR HH i 2 R Y L AL i3 PR R 1 ( SAM-
dependent O-methyltransferase ), £t [A] Jii P b X &
B, %7 AL HE 5 A I AR O T8 R A7 A
( casein kinase II phosphorylation site, D.E . F.G.H)
F1 3 /> N- T 5E ek A7 &5 ( N-myristoylation site, A .
B.C), B 5 S CCoAOMT K [H 52 1k vh i) 1, 51
(E 1),

fii 1 MEGA7 X EJRAT 5 NCBI T ##LRS
IF IKFE FEASE 25 DY CCoAOMT K1) CDS
JE 51, 26 A~ Ff CCoAOMT 3 [ (1 17 51 A ol 4
77.89%; v 5 284 CCoAOMT %: A ( NCBI % 5%
51 JF742462.1 ) MR PE B 55, O 98.46% ; 5 4 B
CCoAOMT F[H (NCBI % 5% 5 : U62734.1 ) HAH I
HEEAK, M 63.06%



2 1)

PR IRAS : B AT ARBUR B OCHERE N CCoAOMT B 5k Keeik oA

479

1 ATGGCCACCGCGACAGCCCAGACGACCGCGACGAAGGAGCAGACCAATGGCAGCGGCGGCGAGCAGAAGACGCGC

1

M[A' T A T A Q T T A T]J]K E Q T N G S
LCR

G G E Q K T R

76 CACTCCGAGGTCGGCCGCAAGAGCCTGCTCCAGAGCGACGCGCTCTACCAGTACATCCTGGAGACGAGCGTGTAC

26 H S

151
51

226
76

301
101

376
126

451
151

526
176

601
201

676
226

E VvV G R K S L L QS DAL Y QY I L EIT S V Y

CCGCGCGAGCACGAGTGCATGAAGGAGCTCCGCGAGGTCGCCGCCAAGCACTCATGGAACCTGATGACGACGTCG
P R E H E C MK E L RE VA A K HS WNULMT T S

D

GCGGACGAGGGCCAGTTTCTGAACATGCTGCTCAAGCTCATCGGCGCCAAGAAGACCATGGAGATCGGCGTCTAT
AD E G Q F L N ML LK L I GAK K T ME I GV Y
E

ACGGGCTACTCCCTCCTCGCCACCACGCTCGCCATCCCCGAGGACGGCACGATCTTGGCCATGGACATCAACCGC
r ¢ Yy S L L AT AL A1 P E D G T 1T L A MDI NR

GAGAACTACGAGCTCGGGTTGCCCTGCATCGAGAAGGCCGGCGTCGCCCACAAGATCGACTTCCGCGAGGGCCCC
E NY EL G L P CI EKAGV A HK I D F R E G P

F
GCCCTCCCCGTCCTCGACCAGCTCCTCGAGGACGAGAGCAACCACGGCTCCTTCGACTTCGTCTTCGTGGACGCC
A L p VL D ©QLL E DE S NHGS F DZF V F V D A

G

GACAAGGACAACTACCTCAACTACCACGAGCGGCCGATAAAGCTGGTCAAGGTCGGCAGCCTCGTCGGCTACGAC
D K DN YL NYHE R P1T KL VK VG S L V GY D

A
AACACGCTCTGGAACGGCTCCGTCGTGCTCCCCGCCGACGCCCCCATGCGCAAGTACATCCGCTACTACCGGGAC
N T L WNGS VvV VL P ADAZP MR KY I R Y Y R D

B

TTCGTGCTCGAGCTCAACAAGGCCCTCGCCGCCGACGAGCGCATCGAAATCTGCCAGCTCCCCGTCGGCGACGGC
F v L EL NKAULAADEIR 1T E I CQ L P V GD G

751 ATCACCCTCTGCCGCCGCGCCAAGTGA
251 '1 T L C R R A K =
H

C

JrfERPZOR LCR X, BAREERAR 3R 8 AMRAF DX, HURHA /R SAM 254 (i
LCR region and 8 conserved regions are marked by the box and shadow, respectively.And letters in bold italics display SAM binding sites

1 DsCCoAOMT E[H CDS 3| R H MM aEH )
Fig.1 c¢DNA sequence of DsCCoAOMT gene and its putative amino acid sequence

2.2 DsCCoAOMT Ry MR

JH ProtParam T. H. fifj 11 DsCCoAOMT % [ A9 3
RIS EI SRR ZE 5Tk 28.85 kD,
PRI A5 Ok 5.35, 401 37 PR A S R AR AL
( Asp+Glu ) Fll 29 At 2 FE R 5% 3k ( Arg+Lys ), i
1% M 7 5 76418 DsCCoAOMT 1 20 Fi 4 KL iR
Hr, e 2R (Leu ) & i s 4 11.6%, (4% ( Trp )
Tt AUk 0.8%, IKBE N i R 202 ( Met ) ;
EAARTEETRECH 29.82, WEEE R A ; KM
ZHh 0306, FAEAKEEM.
2.3 DsCCoAOMT B RFn=RLEH

{5 | PredictProtein i il DsCCoAOMT 1] — %
SER R 25 R B R, ZEIKBE N A — A4 21 DN E LR
R TC AR, I — R P 12 A
R4 G LA 5 a- BRIE | B- 78 AT KL 25 it 501y
36.43% . 13.57% #1 50.00%; % #% (exposed ). £ H#
(‘buried ) F1rp AR 2 B 2 SRR IR HE 73 501 R 42.64%
48.84% #18.53% (&1 2 ), DsCCoAOMT A i % 15

K, HLIG I B X, TE LA AR ) e A T A A
i, F] F§ SWISS-MODLE T. H. %} DsCCoAOMT
HE AT TR U A AR, M =g R AR 3), AT L
DsCCoAOMT A Wi~ W HL 4 1%, & A F & 1Y a- 12
JiE A TCHLIN A i, IR AEFE P SAM 4545 X AT A

Ca”™ HIBCHE (18 3b ),
24 DsCCoAOMT EFEMZRFRIFERZEHR
GrikiE

M4 DsCCoAOMT & [H] Fii fith 28 3 R 2% 1 7 4K
25 5, 4l CHIPS 72 7 15 I H: A %402 1 - %X
(ENc) i} 26.579, KT 20 Hit/NT 61, Ui Bli% 5L
DAL %o 28 A 1 e 2 PR AR i LR A A0 14 /b, ik
HE . GC 1 GC3s &&= 43k 0.651 #10.969,
KT 0.500, B DsCCoAOMT F PH 4t ith X X i S 114
PEREM N T G+C, HE ST Wir T LA G/IC 45

M5 2 19 S 6] W) Fl CCoAOMT 3 X 1 %5
5T af o B B, A48 B AT 26 N 1) 26 AP Fh
i ENc {HTE 26.302~53.471 Z[a] , “F-X{E K 44.068,
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LN 7/ S N G S S 20 45

9 18 27 36 45 54 63 72 81 90 99 108 117 126 136 144 153 162 171 180 189 198 207 216 225 234 243

IT_TI_ v°°v°v ’ev lov ) ) ' ’ ' ' ' or 'o' ’ o‘ ' ' ‘o' ) ‘ '258

e e i m e e e Em = m B = == m
[ e e R R o I ] - - e L] | ] [ I ] o 0 1L - e 11 el
Proteir; binding site o—helix a—helix B-strand  B-strand exposed Jﬁ:sidues buried residues intermediate residues
E 2 DsCCoAOMT E B R FKEH
Fig.2 The predicted secondary structure of DsCCoAOMT protein
Caz*omﬁi
a: DsCCoOAOMT HYHLIALER 5 b: DsCCoAOMT fY SAM £5 45 [X sk
a: Global structure of DsCCoAOMT, b: SAM-binding region of DsCCoAOMT
3 DsCCoAOMT EHRRI =R
Fig.3 The predicted tertiary structure of DsCCoAOMT protein
K1 FEWF CCoAOMT ZRBFE RS
Table 1 Analysis of codon usage bias of CCoAOMT in different species
- BT B ok - ﬁiﬁ?‘&ﬁi& i;c %‘Jﬁ%iﬁ% ; i
Species Latin Family GenBank accession TH N G/C & i
number ENc GC GC3s

EEWR Acacia koa ( A.Gray ) GFR KX784941.1 51.861 0.479 0.555
RS Arabidopsis thaliana (L. ) Heynh. i AY088577.1 51.209 0.458 0.477
S HE Betula luminifera H.Winkl HeAF} FJ410449.1 46.878 0.507 0.641
S Cenchrus purpureus ( Schumach. ) Morrone ARAR KY347028.1 33.859 0.657 0.923
PR Chamaecyparis formosensis Matsum. Ek DQ305976.1 53.471 0.463 0.500
piail:] Dimocarpus longan Lour. TETFR IN093023.1 49.603 0.475 0.565
53 Eleocharis dulcis ( Burm.f. ) Trin.ex Hensch. TR MG719240.1 48.987 0.504 0.561
i Eriobotrya japonica( Thunb. ) Lindl. Rk JX885583.1 48.602 0.508 0.633
ekt Eucalyptus camaldulensis Dehnh. b4 iRt HM106291.1 48.481 0.524 0.648
SRR Jatropha curcas L. KR FJ619046.1 44.575 0.449 0.466
HE Lilium regale E.H.Wilson HER KX842497.1 44.534 0.583 0.769
ik Miscanthus lutarioriparius L.Liu ex S.L.Chen & Renvoizo AR} JF965572.2 28.914 0.657 0.966
AT Neosinocalamus affinis ( Rendle ) Keng f. AP JF742462.1 26.496 0.651 0.969
PR Nicotiana tabacum L. ik U62734.1 52.246 0.425 0.391
IK A Oryza sativa L. ARAF} AY644636.1 30.541 0.659 0.969
SE] Paeonia lactiflora Pall. EBEE JQ684014.1 50.942 0.466 0.496
WA Panicum virgatum L. RAEL KF041775.1 26.302 0.659 0.992
oA Picea abies (L. ) H. Karst ARk AM?262870.1 53.166 0.521 0.600
M Pinus massoniana Lamb. i KF419292.1 51.330 0.509 0.581
Jis3 Prunus mume ( Siebold ) Siebold & Zucc. AR KP202399.1 50.860 0.501 0.613
R Populus cathayana Rehder MR KJ632455.1 47.043 0.465 0.518
ke Pyrus x bretschneideri Rehder R JX457336.1 51.615 0.507 0.625
Fhh Solanum lycopersicum L. jiti EU161983.1 50.519 0.428 0.395
Tk Solanum tuberosum L. Hnkk AB061268.1 49.139 0.425 0.395
ok Zea mays L. RAEL AJ242980.1 28.004 0.658 0.988
FE AT Dendrocalamus sinicus L.C.Chia & J.L.Sun RAF} 26.579 0.651 0.969
M Mean 44.068 0.530 0.662
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A WA G ) CCoAOMT [ 25 Stag ke, Hirp
WAEERATTEN B 7 DS ARABH R ENe {52448
fi%, 7F 26.302~33.859 Z [i], i Ik TV ¥ K, &k
TR 85 s HoAaxy 19 A~ Fh 1 ENc fH 78 44~55 2
6], FE IR E—f . it GC & L, RAF
PR GC & &3, KT 0.6, 530 9 M AY
GC & KTF 0.51H/NF 0.6; 11 GC3s (H KT T
0.5 1R 20 4>, 5 BURRY 76.9% , Horh RAFL 7 4
RS GC3s (KT 0.9, Hi Rl 3 N Fh GC3s (H 1
INTF 0.4, XKLL, K R YR CCoAOMT %
K05 1% GC &A1 G/C 45 R i m i PEA—2K,

%R 2 DsCCoAOMT 5F35y#EsNEMEFEHZFRFE AR

ZHWFH CCoAOMT JEH %5 Tt G/IC 45, &
ARG HABRH Y F CCoAOMT 25 55181 1 i 1f- 2%
K.

¥ DsCCoAOMT % 18~ fifi F A % 5 Ko T 1
(Ec) BERETE (Sc) UmaIT (At ) A (Nt ) 3 i
(ST) 5k R 4 %35 5 - fft FABUR A T L3, DA A5 -l
FHRE 8 L AR A A e 40 e 1) 285 05— P O 1 7 25 5
FLAE A T 0.5~2.0 2 [ B 49 ol ] 28 A 0 P AR PR
H—E, ML S R/ N2 ok B AT
DsCCoAOMT 5538 43 45 =X A= ) 5k TR 2 %8 4 5 1)
PRtk e 45 R s (6 2), B BT DsCCoAdOMT

Table 2 Comparison of codon usage perference between CCoAOMT in Dendrocalamus sinicus L.C.Chia & J.L.Sun and

other representative organisms

T Aﬁ%& j(% REEE R WFE FAli DsCCoAOMT DsCCoAOMT DsCCoAOMT DsCCoAOMT DsCCoAOMT
Amimo DsCCoAOMT ¥ Pis
Codon ) Nt SI /Ec* /Sc* JAt* /Nt* /S1*
acid Ec Sc At
GCC Ala 69.5 216 126 103 125 10.1 322 1.71 1.22 0.82 1.24
GCG Ala 19.3 211 62 9 5.8 52 0.91 3.40 0.69 1.55 1.12
TGC Cys 15.4 55 48 72 712 67 2.80 1.15 0.67 1.00 1.07
GAC Asp 61.8 179 202 172 169 15 3.45 0.89 1.17 1.02 1.13
GAA Glt 3.8 351 456 343 36 3438 0.11 0.77 1.33 0.95 1.03
GAG Glt 772 194 192 322 294 266 3.98 1.01 0.60 1.10 1.11
TTC Phe 19.3 139 184 207 18 17.5 1.39 0.76 0.89 1.15 1.03
TTT Phe 3.8 244 261 218 251 26 0.16 0.93 1.20 0.87 0.97
GGC Gly 65.6 206 98 92 112 97 3.18 2.10 1.07 0.82 1.15
GGG Gly 3.8 123 6 102 105 10.8 031 2.05 0.59 0.97 0.97
CAC His 23.1 73 78 87 87 18 3.16 0.94 0.90 1.00 1.12
ATA Ile 3.8 133 178 126 14 14 0.29 0.75 1.41 0.90 1.00
ATC Ile 46.3 194 172 185 139 14 2.39 1.13 0.93 1.33 0.99
AAG Lys 61.8 153 308 327 335 31 4.04 0.50 0.94 0.98 1.08
CTC Leu 84.9 95 54 161 123 112 8.94 1.76 0.34 1.31 1.10
CTG Leu 232 374 105 9.8 102 105 0.62 3.56 1.07 0.96 0.97
TTG Leu 7.7 129 272 209 223 242 0.60 0.47 1.30 0.94 0.92
ATG Met 27.0 237 209 245 25 24.7 1.14 1.13 0.85 0.98 1.01
AAC Asn 38.6 203 248 209 179 173 1.90 0.82 1.19 1.17 1.03
AAT Asn 3.8 293 357 223 28 305 0.13 0.82 1.60 0.80 0.92
CcCcc Pro 27.0 62 68 53 66 5.7 4.35 0.91 1.28 0.80 1.16
CCG Pro 7.7 145 53 86 5 4.6 0.53 2.74 0.62 1.72 1.09
CAG Glu 30.9 267 121 152 15 14 1.16 221 0.80 1.01 1.07
CGC Arg 425 14 26 38 39 31 3.04 5.38 0.68 0.97 1.26
CGG Arg 7.7 79 17 49 37 3.1 0.97 4.65 0.35 1.32 1.19
AGC Ser 232 143 98 113 10 9.3 1.62 1.46 0.87 1.13 1.08
TCA Ser 3.9 13.1 187 18 17.6 20.7 0.30 0.70 1.04 1.02 0.85
TCC Ser 15.4 9.7 142 112 102 99 1.59 0.68 1.27 1.10 1.03
TCG Ser 3.9 82 86 93 53 56 0.48 0.95 0.92 1.75 0.95
ACA Thr 3.9 151 178 157 174 179 0.26 0.85 1.13 0.90 0.97
ACC Thr 232 189 127 103 9.7 8.6 1.23 1.49 1.23 1.06 1.13
ACG Thr 34.7 136 8 77 45 46 2.55 1.70 1.04 1.71 0.98
GTC Val 425 13.1 118 128 11.1 10.1 324 1.11 0.92 1.15 1.10
GTG Val 15.4 19.9 108 174 167 16 0.77 1.84 0.62 1.04 1.04
TGG Trp 7.7 134 104 125 122 135 0.57 1.29 0.83 1.02 0.90
TAC Tyr 425 11.7 148 13.7 135 124 3.63 0.79 1.08 1.01 1.09
TAT Tyr 3.9 216 188 146 178 18.6 0.18 1.15 1.29 0.82 0.96

*ARERREIENT CCoAOMT JEN 512 R LN 4350 T 225, N RIZFIRE AT CCoAOMT JEIN 5% RS N A 31l i 22 ok

The asterisks ( * ) labels differences between DsCCoAOMT the codons of two species.The underlines mean there are obvious differences between the

codons of two species
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