i REEMFER
JOURNAL OF TROPICAL BIOLOGY

Vol. 15 No.6
Nov. 2024

DOI: 10.15886/j.cnki.rdswxb.20240093

i, kit
1SR HhCCoAOMT KIEEELE

KEE, maE
GER R M 2Eb =M SR TR # e = 572025)

W B N T TR HDCCoAOMT SEIREARZ A (Hevea brasiliensis) " K B MILPLILEE FI/EH, A0
FUIE I 50 M7 BT R A 1 4 JE DR L0 R B, 6 HBCCoAOMT 3R IR AT %52 7y Hr, #5381 1 40 4> HbC-
CoAOMT FIFEM 01, RO HAE R AR BRI SRR SR R el 45 R BoR, BRI A 18 4k et
K, HbCCoAOMT R R34+ 1. 3. 4. 11, 13, 17, 18X 744 thfk b . BRSO AT, A 12 KR
TEFTA ST E FIE; HbCCoAOMT BFTEAL M 25 SRR BT, TERZIH (1) 2 7F HhCCoAOMT i i 1 fe i
A, KGR o R T 7 [ 3R A5 20 T B B i B HDCCoAOMTT JE 1K, %3 CDS K746 bp, 4t 241 Na LT .
4 HbCCoAOMT R IREAE SR AZ R IK M pET28a b, FEAE R B E. coli BL21 (DE3) 1 Ih# ik HbCCoAOMT1
HHAEH. 7T HhCCoAOMTI JE Z) ¥ X 38k J 30 22 Pz B e A0 S =0 H oot

IR LU s CCoAOMT; 2RI Z i ; |AKIE

FRE 2 S794. 1 XRKFRESAD: A XEHRS: 1674-7054 (2024) 06-0728-09

TRAE K, ZLLMG AR HhCCoAOMT ZiRFE A IR % 5E (1], P AR 224, 2024, 15(6):728-736. doi: 10.15886/;.

cnki.rdswxb.20240093

EL VG AL W4 (Hevea brasiliensis) Ji7 7= T 7a 52 Y
W gk A, DT T A R 98% BA B R AR R
JBE, J R v Ak A 7= R ME— A4 . FR
JBE XAk T ity X AB #8342 , IF A & T A% i i R
X, 5 B E AR 8 %2 B 4 2 B R R
SO RBTER R — P AR B RIR 2 M 05 & I 56
BN AR TR 0 40 i B A 4 SR A o, 7
BUBH S 4 L SR PTI 85E 7K 7332 4 55 U7 T A B A
S i AR A Y i, AR5 2R AT 1R
20 P B 40V ) P ARG P R G A ) R B e
WA 5 4 Al A-O- Y R 5% #2188 (caffeoyl-coenzyme A-
O-methyltransferase , CCoOAOMT) , & K Jii Z W) &
BRI AE P R OSSR, AR AR B A A A
P A YA F S-IRE R 2R 1 R R ]
Fe e BRI L, T8 B b B IE A B A W

s HER: 2024 -06-05
EE£WmH:
A E SR H (ZDYF2022XDNY251)

il A-O- F IR AL I 15 R 5t 315 B 1 v i A
kAL EE A DL I 5 1989 4, 73 il AE A S b (Daucus
carota var. sativa) TR T (Petroselinum crispum ) FR4H
it B V7 B 7E R R BPY, JE AE B (Nicotiana taba-
cum)™ | fl B I (Arabidopsis thaliana)™™ . 7 Hifi
(Solanum lycopersicum)™™ | & ik (Corchorus capsu-
laris)"™ 55 Z b A W) b #AH 4K B 2 o B F
CCoAOMT =R, 3£ R I CCoAOMT 5 K ] LASR i A
PIRIHPE . 2016 4F, 58 <5 R 5N B DU AR IR
ToE 2 AT 7-33-97" I FLE A e RE R 1SR
Ji A BRORERE I CCoAOMT 52 IR 1) [R) R B[R] , 1% 0
PRl 52 B AN 20 A i85 5 5 A2 R Wi LA 2 i B )
Yy EEAE RE AN AL M R R R R 2 —
T35 T f# HhCCoAOMT K& R 75 A= Kk
B ARG rp ) A, A TR

&E HEA: 2024 -06-30
A HAARI S S Z IR A TE (321RC478) 5 “ [ MIE " 58 N A FHE & I (SCKJ-JYRC-2023-19) ; #§

F—1EH: WRAEE1999-), L, i K7 BB (=M B FE B 02021 il -LF 754 . E-mail : 1023884030@qq.com
BIE1EH: WM (1986-) , %, F4Z W LA T 00 . W50 05 1« AE YB3 oy 7 HE i 55 088 4% 1 4% . E-mail: yuanhong-

mei@hainanu.edu.cn



%56

5 T 25 MK HhCCOAOMT ZR R A [ % 58 729

H HbCCoAOMT ZR TG FE IR L 0%, I R Gedth o3 B 17
TEG Ak 1) 04T G M SURAE SR IA B, A
RGP Rl Ty o B B 3k 3 B A (1) — A HbC-
CoAOMT 3Kl HhCCoAOMT1 , 31 14E K W ¥T i E. coli
BL21 (DE3) /1 i Th 2% 75 HbCCoAOMT1 HE 4 & 1 .
FHAE HbCCoAOMT1 J3 3)) ¥ X 38 R I 1 3R Wi . 76
G IBUIRE 4 B SN DIV R 7% VBl Nl 2 o 1
HbCCoAOMT1 FE K| () Th eI 77 B8 52 S ik, [R] A H
A EAIB U R 017 Rt B

1 RSk

1.1 MRl MK R (Hevea brasiliensis) N
CIAHIT7-33-977 2B A e (O E b E R R
BHEGRRIEW D, TiREAK3IANHFEHT 5%
%o KB # DHSa DE3 /&S24, W b itgnkdh 2k
MEARARAA

RNA 2 EURFF & 5 RNA R 57 & Tt
HRARAEWAT PR 2 7], K 2 BR8] 9 Ready-to-
Use Seamless Cloning Kit 1 T~ BBI 4= iy B 22 A fR 2
Ao R AU Taq B 3K H TOLOBIO A4 R
237, D2000 DNA ladder FURL/AN 77 6 15 FRTEC
WA &S T B 2 AR R R A ] . pMD-
19T % Ak) SE T Takara 2 2 ] , pET28a %k {4 9 5
W= A, AR & NE S RAH
His p328 d Al 30 & (i AR PR 7LD
12 BB CCoOAOMT EEREMALE 1t
National Genomics Data Center (NGDC, https://ngdc.
ench.ac.en/) N EHAZ B Bt 8-79” Jk (K] 2H £ 4
PRJCA004986, 3+ 7E InterPro Chttps : //www.ebi.ac.uk/
interpro/) [ 3 N # CCoAOMT {3 5 45 44 35 1) iz
IRBE I FE B (Hidden Markov Model, HMM) X 14
PF01596, F| i HMMER 3.0 ¥ ff- hmmersearch T f¢ ,
FERG A 2 R 2 A R B P<le " HIFP 51, 45 5
HbCCoAOMT HE[N Z R AR B OT o 31035 5 5 F)

J7 51 38 3L 7E 28 X 3 SMART Chttps : //smart.embl.de/)
BEAT PR 5F 25 K 38k 0 v 5 3k — 20 B8 R AT 2 AR I B
HbCCoAOMT JE N Z R 1K b3 -
1.3 R CCoAOMT EE R iR B UM RS
MBRREEERER  FIH TBrools B AR K ¥ e 4 i
5SS MR e R A Y ST v S R SR,
HbCCoAOMT N ZX IR ISR AE Gt i F (43 Ar B
= BB R, R H 7E 28 1. A MapGene2Choromo-
some v2Chttp://mg2c. iask. in/mg2c_v2. 0/) 4 F K &
Bz 2 0f B G AR b kAT AT ARG R R o K HbC-
CoAOMT 2 R 72 1t 1t 53 B 5] 7 31) b A% 42 ExPASy £
28 8 (http : //web.expasy.org/protparam/) 147 T il
HHEMTESEE S Gl EZ Ml Cello
(http ://cello.life.nctu. edu. tw/cgi/main. cgi) Ti | L 37
Y E LA E
1.4 15 CCoAOMT & E R &k Bk R 1R F &5
Hoig B E G M EF o4 il NCBI-CDD
Chttps ://www. ncbi. nlm. nih. gov/Structure/bwrpsh/
bwrpsb. cgi) ZUH i 5 HbCCoAOMT J: A (1) R 55
SERJ . A8 TBools B AT i€ HbCCoAOMT &
KIRFEHE G (NG -4 1) . ] MEME
(http : //meme-suite. org/tools/meme) ¥ % Tl il HbC-
CoAOMT 2[R R I 2 FF (motif) , 15 I ) 25 R A% ]
TBtools B AFHEAT I HLAL o
1.5 BRI RESHEEE  FH Primers A
BTt FE K 517 . DNAMAN $23 #r 8 4 R SR
IKAE I AT P BXT L . AR HbCCoAOMT 75
W51 (R D47 PCRY 1Y, R NAA R 3K
20 pLCBEAR 1 pl, B R# 514 % 1L, 2XPCR Taq
Mixture 10 pL,dd H,0 12.8 pL) , PCR SN 244 -
AR 94 °C 5 min; 421k 94 °C 30 5,38 K 52 'C 30 s,
FEAH72 °C 1 min, 333 MG . PCR AN 2L
Jei L E] pMD19-T FiAAk L, 1y 55 20 JookL % 10 5]
DH 50 [ 52 2540, 0 176 B0 1 5 2 304700

®1 FWR3FT

Tab.1 Primer sequences in the study
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CGGGATCCATGGCATCCAACAATGAAC
CGGGATCCCTTGATCCGACGGCAGA
AGCAAATGGGTCGCGGAATGGCATCCAACAATGAAC
CGGAGCTCGAATTCGGACTTGATCCGACGGCAGA
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Fig. 1 Chromosome localization and distribution of HbCCoAOMT family members
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Fig.2 Gene structure and motif analysis of HhCCoAOMT family
A: Information of HbCCoAOMTs members sequence; B:Domain information of HhCCoAOMT family.

¥ HbCCoAOMT ZK R E A HIH NBIMEME [ HbCCoAOMT2S5 4 , FT A 3£ N /5 51 o 48 &
Wk b aE AT AE 2 0 B, FE R TBrools ¥ H 5 motifl « motif2. motif3 . 17 7£ T & HbC-
BB S5 S A . FETRIE] 6 D> HhCCoAOMT — CoAOMT25 . HhCCoAOMT30 A W5 — A F 51 .
K 5 K motif ( F 2) : HhCCoAOMT25, HbC-  [R 3k, #EW HbCCoAOMT Z2 i (1) 1 5 F A5 AHABL 1)
CoAOMT30 H & A B motif B & > R AH 24 . EVFIEE.

2 1RBIR HbCCoAOMT FikEE RFEF
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2K Motif J7 %1 Sequence
Motif1 KYHGTFDFIFVDADKDNYLNYHKRTIELVKVGGLIGYDNTLWNGSVAAPP
Motif2 KYVRFYLDYVLEFNKAIAADPRVEICQLPVGDGITLCRRIS
Motif3 MDINRENYELGLPVIEKAGVAHKIDFREGPALPVLDQLIQD
Motif4 ADEGQFLSMLLKLINAKNTMEIGVYTGYSLLATALALPDDG
Motif5 QYILETSVYPREPEPLKELREATANHPWNIMTTS

Motif6 MPRTLWEQQNTLGTHQLPLLLLFLMMARY
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Fig. 3 Analysis of gene expression pattern of HhCCoAOMT family and detection of total enzyme activity
A: Expression of HhCCoAOMTs in different tissues; B: Activity of HhCCoAOMT in different tissues.
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Fig. 4 Amplification and analysis of HhCCoAOM]1 gene

A: Electrophoresis detection of HhCCoAOMT1; B: Amino acid sequence comparison between HhCCoAOMT1 and CCoAOMT
in other species; C: Hydrophilic and hydrophobic analysis of HhCCoAOMT]1.

KDNY) 1 H(GDGITLCRR) - W B ffizn, HbCCo  fTIRIZRIE. 45wl 7 Fiow, B (9 4 A IPTG i
AOMT1 B EA ik 8 sy 21 oot FEAE 28 “CHI137 C, 4[5 F R4 H HhCCoAOMT1
222 HbCCoAOMTI ®Z A k& S5%4 KT  HH. LL28°C.0.01 mmol-L'IPTG {F 3K 1L HbC-
B — I HbCCoAOMT1 A MIThEE, WHE 7 A CoAOMTI EAMFE S &M, KEFSEAFAE
7] 1A 15 5 B2 L TPTG ¥R FE X HbCCoAOMT 25 1 adE A5 U B AT Ml b 47 4l , mr LA 21 Z% iy o —

28°C, 8h 37°C, 8h
IPTG/(mmol - L)
A M 0.010.1 0.5 1.0 0.010.1 0.5 1.0 CK B M 1 2 3 4 5 6
390 kb { 90 kpal B
légtg: 110kDa
65 kDa 90 kDa
55kDa 65 kDa :
40 kDa 55kDa
30 kDn 40kDa _
30kDa - S . - HBCCoAOMTI-His

20 kDa f o —

- 20kDa

-l o8BS - = -

5 HbCCoAOMT MR #%RIE
A:SDS-PAGE 6% HbCCoAOMT1 #3535 ; B: AT A1 HbCCoAOMT1 4L F 464K s M : Protein marker; 1: 22 IPTG i3]
AR 13552 ~ 6:50100+ 150200250 mmol - L™ BRIESE BT 75 22 11 : C: Western blot K236 HhCCoAOMT1 B 1
Fig.5 Prokaryotic expression of HhCCoAOMT
A: SDS-PAGE assay of HhCCoAOMT1; B: Purification of soluble HbCCoAOMTI recombinant protein; M: Protein marker;
1: Supernatant of bacterial lysis solution induced with IPTG; 2-6: Proteins extracted with the solution eluted with 50, 100, 150,
200, 250 mmol - L™" of imidazole, respectively; C: Western blot assay of HCCoAOMTI recom binant protein.
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Fig. 6 Prediction of cis-acting element in the promoter region of HbCCoAOMT1 genes
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Genome-wide analysis of HhCCoAOMT gene family in
rubber tree

ZHANG Qianyu, YUAN Hongmei
(School of Breeding and Multiplication /Sanya Institute of Breeding and Multiplication, Hainan University, Sanya, Hainan 572025, China)

Abstract: To further understand the role of the HhCCoAOMT gene in the growth, development, and stress
resistance of the rubber tree (Hevea brasiliensis), the HhCCoAOMT family genes were identified and analyzed by
examining the whole genome sequencing data of H. brasiliensis. A total of 40 members of the HhCCoAOMT family
were identified, and their distribution on chromosomes, domain characteristics, and tissue expression profiles
were analyzed. The results revealed that HhCCoAOMT members were only distributed in 7 chromosomes: 1, 3, 4,
11, 13, 17, and 18 out of thel8 chromosones in rubber trees. Expression pattern analysis indicated that 12
members were expressed in all the five tissues. The HHCCoAOMT enzyme activity assay showed the enzyme
activity was highest in the stems of H. brasiliensis. Moreover, HhCCoAOMT1, which had the highest expression
abundance, was successfully cloned from H. brasiliensis. The CDS length of HhCCoAOMTI is 746 bp, encoding
241 amino acids. HbCCoAOMTI was inserted into the prokaryotic expression vector pET28a, and the
recombinant HhCCoAOMT1 protein was successfully expressed in E. coli BL21 (DE3). Analysis of the
HbCCoAOMTI promoter region showed that HHCCoAOMTI contains various hormone-and stress-related cis-
acting elements.

Keywords: Hevea brasiliensis ; CCoAOMT'; gene family ; prokaryotic expression
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