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Abstract: Objective To isolate the caffeoyl CoA O-methyltransferase (CCoAOMT) gene (DoOMT) in a rare endangered medicinal
orchid species Dendrobium officinale, and to carry out the bioinformatics and expression mode analysis. Methods RT-PCR and
RACE technologies were used to obtain the full length cDNA of DoOMT gene. The characteristics of physiochemical properties,
conserved domains, and three dimensional structure of the deduced DoOMT protein were determined using a series of bioinformatic
tools. The analyses of multiple alignment and phylogenetic tree were performed using DNASTAR 6.0 and MEGA 4.0 softwares,
respectively. Real time quantitative PCR was used for gene expression analysis. Results The full length cDNA of DoOMT was 1 005
bp in length and encoded a 239-amino acid protein with a molecular weight of 2.708 X 10* and an iscelectric point of 5.03; The deduced
DoOMT protein, without transmembrane or signal peptide residues, contained the oxygen methyltransferase family 3,
methyltransferase conserved domains (13—238 and 31—238), and eight conserved signature sequences. DoOOMT had high identities
(49.4%—78.7%) with CCoOAOMTs proteins from various plants; DOOMT belonged to the 1b subgroup of the CCOAOMT evolutionary
tree, and was closely related to the monocot Vanilla planifolia. DoOOMT transcripts were constitutively expressed in the leaves, stems,
and roots. The transcription level of DoOMT was markedly higher than that in the leaves with 4.562 fold, whereas the transcript amount
showed no significant difference in the leaves and roots. Conclusion Molecular characterization of DoOMT will be useful for the
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further functional determination of the gene involving in the secondary metabolism along with growth and development in D. officinale.

Key words: Dendrobium officinale Kimura et Migo; caffeoyl-CoA O-methyltransferase; gene cloning; sequence analysis; real time quantitative PCR
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%, CCoAOMTs AN Z HmalAK (G METH
5 (S RFRMAEDE R, ] CCoAOMTs Jk [l
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2.1 RNA ZEUF0 cDNA &5

. EASYspin Hi4 RNA PRoidi$2 B 5
(Aidlab, China) #/E Ui il & % FE 58 RNA,
NanoDrop™ 2000 )&%t/ it (Thermo Fisher,
USAD 73HT RNA JiifE. 22, Ilasit i vk
Mo, ¥4 M-MLV Reverse Transcriptase Kit
(Promega, USA) #AEUEH], Widhsg4A % cDNA &
Bk, —20 CIRAERH.
2.2 5’RACE #A RT-PCR i

A R4k EST JP41, Wit 2 4 5’-RACE 514:
DoOMT-R1 5’-GCCCATTTTTATTGGCGACAC-3’;
DOOMT-R2 5’-ATCCATTCCAGTTCAAACGAC G-3',
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(Clotech, Japan) #iH]45, 4375 Nested Universal
Primer A (NUP) 54L& 34T 2 35K 5°-RACE.
2 Yk PCR [ NAK 214 25 pL, 4035 10 X Advantage®
2PCR ZZf 2.5 uL, dNTPs (10 mmol/L) 0.5 pL,
DoOMT-R1 & DOOMT-R2 (10 umol /L) % 0.5 pL,
10X NUP 0.5 uL,5’-RACE ready cDNACZ 1 ¥k PCR
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A T A\ A S o i RS R AR v R ARARA
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T A Copen reading frame, ORF) K 720 bp,
5-UTR K 68 bp, 3’-UTR K 186 bp, HA HZAY
mRNA HIEE S “AATAA” LUK polyA R, i
oW Mo m %k )P 4 GAAATGG  ( RJI
A/GNNATGG). 1 Jf] DoOMT-S1/AS1 5|4, RT-PCR
a4 (B D), sl T3k 814 bp
(P55 58 3% ORF, HHHEITH|—3, HEmsir
CLE I3RS DoOMT HEA 4K

M 1 2 M

2000 bp

1000 bp
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500 bp
250 bp
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1-5-RACE 774 2-4KJEK M-Marker
1-5’-RACE product  2-Full length gene  M-Marker

1 $kEAf DoOMT EE 2 cDNA k&
Fig. 1 Cloning of full length cDNA of DoOOMT gene
in D. officinale
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89 SIS DYV L AMSIKIEE V[NEDEL = AD776153

101 oIS DL @A Ml BV HEV T EDEL 44 i+ 4| KFS76839

92 YEE! FVDADKDNYLNYHRL\ DLVKVGGHMl GYDNTLWNGSVMAPPDAPL Jg%zgmt-AAczggn

157 e

152 [FE=Ia FVDADKDNYLNYHRL\ DLVKVCGU GYDNTLWNGSVAPPDAPL RKYVRYYR Q43237

[l:7ll- DF 4F VDADKDNYLNYHERL [[QL VKV GGL MGYDNTLWNGSVRPRDAPERK Y[R Y Y RECEANCIT eI

170 A SRINE [ BISSTPEWRI EVKM NP 567739

143 LKE\/DE\IPEF’L 1114 AFZ78549

145 #r & ADZ76153

ﬁg B i A1 it KF876839
AL AAC28973
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PO F VL EL NKAL AADPRI EI Hi%] Q43237

PYyAC. V.- EL NKAL AADER JKF#i NP_001056910

199 RIS+ NP_567739

202 E# AFZ78549

215 A4 ADZ76153

206 c u 2 11 f KF876839

A, B A1 C AR HRE RS B T i

A, B, and C are conserved elements in plant methyltransferase,

ARG, Dy Ev Fu G I H 2 CCoAOMTs 4545 28741

D, E, F, G, and H are signatures of CCOAOMTs

3 DoOMT 5#E# CCoAOMTs &H K% 551 tbxit
Fig. 3 Multiple sequence alignment of DOOMT and CCoAOMTs proteins from other plants
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(1) — B A5 =1k 78.7%, 5 (144 Populus tomentosa
( AFZ78549 ) . #l B§ JF Arabidopsis thaliana
(NP_567739). 7K#% Oryza sativa (NP_001056910).
JH* Nicotiana tabacum (AAC49915). 4 114
Medicago sativa (AAC28973) AFl%%] Vitis vinifera
(Q43237) 244 CCoAOMTSs & A 11—t 43 7l hy
53.6%- 53%- 51%- 49.8%. 49.8%7%! 49.4%. DoOMT
E A HEY H ISR AL Ay By C R
SFILPLL S CCoAOMTSs H547 1) 5 AMRSFHEET (D,
E. F. G f H). Hf, Br B H/F5HALEY)
CCoAOMTSs Z= 55K, HAR L AHDN o FE AR 5
3.5 DoOMT {mAGEH = HEE

7t SWISS-MODEL Al {5 45 e 3l 4 ] T R
Wi, DAER A A (Protein Data Bank, PDB)
CURAT 4L 1K 1 7% Medicago sativa iR 4 A 44
HELACR MG (PDB No.: 1SUD A B i 710
i, X DoOMT & AT —4E gy diass (18] 4D,
51 EB78 DoOMT Sk A4 52.19%01))F FIAHLL
P, SRR,

4 ETF SWISS-MODEL #) DoOMT EH = #1245
Fig. 4 Three-dimensional structure of deduced
DoOMT protein using SWISS-MODEL
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43 HT DOOMT (K gmtith 2 I R &R, A
GenBank di 2 kUK B A B EERFN S AERE )
o AT AR 25 DN FH (R 31 45 CCoAOMT [
J#41, FIH MEGA 4.0 f4# DoOMT & 1 1) &R 4tk
eb. B 5 g5 RRM, DIRUKEER S Streptomyces
hygroscopicus CCoOAOMT &1 (AAF86386) A4
Z&HE, ik CCoAOMTSs #5 ik 1a. 1b fil 1¢c 3 N7
%, DoOMT EHH)ET 1b 3, ST E
FORGR FR T
37 ERAFIXEXSH

Or AP R 25 SRR AR RNA, R
gPCR HAK M DoOMT FIZH LR IEAL K K 6 45 4

T 7K & 55 B AAF86386
NSTEEE XP_001755011 7]
JHE AAC49915

——— ik AAT75320

— %% Q43237

JEHR AEK52482

87| B ACF17646

——— fiqE ACQ59096

——— B T 049499 .
L — BAETTTE AAC28973 a
100 — I ETE U20736

B AAD50443
WK P28034

41 7% BAG71890

90 4T ABO26812

7K A& NP_001056910
Tk AAP37876

] 1] EOY30534
LFIF NP_567739

UK H $14E AAN61072
Y28 AAB61680

FE % AFZ78549

g% AGC31679
%5 ADZ76153
F i KF876839 |
NP_001062144

1c

o

2]

002444815
001062142
P 002444818

HERRT

Z5

57

o B SE

i
s

5 DoOMT 5 @4 CCoAOMT & BBy 1L 247
Fig. 5 Phylogenetic tree of DOOMT with CCoAOMTs
from other species
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g 3
e
g
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- R ES

6 FIM gPCR 447 DoOMT EF BYHLA KA
Fig. 6 Tissue-specific expression pattern of DoOMT
gene using qPCR analysis
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B R e R A R . 7E
i N VA NV ey IES S o 17 SR R )
FISEAHT - 25 R A P AU 7 S22 R IR P A 5T
i, K%Y CCoAOMTs 2L LR FK ik, BgTF M
L MAERUKRESE D2 E A 2. 4. 2 FI3 AN,
R 54, Hid Vp-OMT4 fil Vp-OMTS 741 Jifl
ST JE AR P R A T AR 2 T 5 )
RACE AR B IR IS fis 24 1k R A ik o3 25 21—
A~ CCoAOMT [, i 4 % bt Bt 3w 1 41 3% 1
KOZAK FEIPRY; % 5 PRI i 2 17 HLAT 48 P 56 7
WK I5 3+ HIREH R B IR ST 45 138 . DOOMT 5%
FhAE4 CCoAOMTs & ()P ER =, &f
OMTs #l CCOAOMTs 54 1) 8 MR~ HE7, Horfr AL
B\ TG AT Re AR IR (s e 4 B 0 o, 1 5
ik SAM & &4, =& mE s IR EnT e
5554 SAM “I48” ZiMIE A <P, DoOMT
WA =YL MR AE E T CCoOAOMT A B i 45 4
AR, B IR T A Vp-OMT4 2R [ i 5+
L, ZFH R SRIE TR | B OMTs R4
BRI 1b 4332 . 1a 4332 ) CCOAOMTs 4k [A 3= %%
S HAFESKEY, 1b 43z ket H g,
7 P 75 VA 1) CCOAOMTS IR i i 52 [l IR
S E RO ORI . T 75 2 SRR
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FERIE T RSO IE R Th RE I B . A
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JOBCR BRI B B ik kb ik ML R e 1
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KRR, M P e, A RER AL
s BRI, LA DLCCOAOMT J:RM Iz ik
R, AHFST QPCR 48T 45 L R, DoOMT
FERUN A S BIRIR, AEAT AR TR RO i W AR
R gk R A kR 2 A i B AR AR 22 B
SO I AT ZE, DOOMT 3 [RIE A7 st 25 )
e F R IARHAE, W R FLAR AT B8 B 2K R
RIA AR, DI T AR — e AR . Rk
B SRR BEAE Tk ERE SR AL W e
P, AR AR AR S Ty T e F S A . RS
PR K125 FHA A N SEIR Fn] A IR VR YT St e

Rt . A2 2 ATED IS0 . iy R R
ST L PR eSS AT AT R,
PABESAR I 3 170 A o 256 P o Bt 356 R T el 1
FEPIT IR Y SRR A, o E S AR AR T
BB B0 RN BT SRS o 0 PR I A I A B R
BRI PSR R, BRI &
PP, TGS A RNAT Bl R k4 A
57 DOOMT JERIFERR K A bk AE AR A AE Kk B
WA FIhRE, il akisE TR T B Rk A
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