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ThCCoAOMT F248 W Fo. Bk AL P2 J5 HAAL £ ZAE B, ThSAMS] F= IThSAMS2 J2 - F-Ha42 £ BAF A, L IhWSAMS2AE R $.h 8.3
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Cloning and Expression Analysis of CCoAOMT and
SAMS Genes in Impatiens Hawkeri
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Abstract: Through cloning and analyzing the expression of the CCoAOMT and SAMS genes in Impatiens
hawkeri, we provided a theoretical basis for understanding the biosynthesis of 2-methoxy-1, 4-naphthoquinone
(MNQ). Based on the quantification of MNQ content and the transcriptome profile datasets in 1. hawkeri , one
CCoAOMT and two SAMS genes of 1. hawkeri were identified and cloned, named /h7CCoAOMT, ThSAMSI and
ThSAMS?. Three treatments including light, dark and DHNA (1, 4-dihydroxy-2-naphthoate) could promote the
MNQ accumulation, with best performance under dark culture. The full-length coding sequence of /A(CCoAOMT
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is 729 bp and encodes 242 aa containing the AdoMet MTases superfamily domain. The CDS of /ASAMSI and
IhSAMS?2 are 1179 bp and 1173 bp, which encode 393 aa and 391 aa, respectively. Their deduced proteins were
predicted with the S-AdoMet synt superfamily domain. Phylogenetic analysis showed that /ACCoAOMT was
closely related to /. glandulifera. IRSAMSI and IhSAMS?2 of I. hawkeri may be paralogous genes. These genes were
detected with transcripts at four culture periods under three treatments. The expression level of /hCCoAOMT
increased in dark culture and DHNA treatment, and the highest expression was found on 60 days post dark culture.
The expression levels of /ASAMSI and [hSAMS?2 were decreased in dark culture and DHNA treatment. The
expression level of /hSAMSI was higher than that in DHNA treatment, and a higher expression of /ASAMS2 was
observed under dark culture treatment. Collectively, /AiCCoAOMT was speculated with a key role at the late stage of
MNQ treatment, while /hSAMSI and IhSAMS?2, especially for IhSAMS?2, possibly played roles at the early stage.
Key words: Impatiens hawkeri;2-methoxy-1,4-Naphthoquinone ; CCoAOMT; SAMS'; expression analysis

KUAEE (Impatiens L)Y —Fh e & KIRk2h
PR B WL T e 25 FRRE ) , 72 )iz A
LB 251897 25 Fi NP IR AE A M4
AL (MNQ, 2-methoxy-1,4-naphthoquinone) H.AG
U B RO SAE N . 6 P ARRE S AT A
Yida W ACER Y 0 1, 4-Z5 2 Jox , i o SR AL A
Y FERRAE R B A B, Hasty 5%
A, HRFEAE TR T C1 AR CA7 (1, 4-2501) 7
WIFEFRW] 1, 4- 28R IR T 26 MR A R BB FATE R
g te , B4 AR )& RO PR FR M 1, 4-
T FFE-2-Z51R (DNHA, 1, 4-dihydroxy-2-naphthoate)
w25, DHNASEFEYIAT Z R0 1, 4-Z802Y) 0 (48
HAGTR 2R T S BRIER 55 ) 10 AR W OGS AAR
Widhalm 25 #F 58 % AR AERANAE (1 balsamina)
i H AR TR A 2R YY) K B F DHNA, Hi5H 16
Tkt SR AR Y ELEEITIR . 1274 DHNA MiFzs 5
1, 4-ZEW AW & B BRI 48 AR R AE P 6 Ak
PRSI W AR . SR, A B RGE FRdE F AR 2
FH —Ff R 1A i 2o DHNA SRR TE iy, L
WA R P AEBEE H— R BAA S-IRH 2
PR ARSI 1) O- FR SR R il T M Py it o 48 P AR
R SE H ST B e 500 AR 93 T IR 4 T 40
AR RS S48 AR RE S R SC ) CCoAOMT
F SAMS B, Ay k2B B0k HX B LS KU HY
ACTEAE W) RN B A

mh i P A A-O- HY L 5% 2 i (CCoAOMT,
Caffeoylcoenzyme A-O-methyltransferase ) J& — 25 S-
JUiF HH A% 2 R (SAM, S-adenosine methionine ) H &
SRS , AR — B SAM 1% 4 HH L AL i RE %
4 SAM (1) H LR RS B RIA b, T X R I e S o
I CEIR AT R A UK S RS YR B
TEAVEFM . BFSE 2B CCoAOMT ZA T R AW &

AT FR P — P OC B F A R S AR
WEER RS SRR EY GG RE" EALIE
SFEFEE H CCoAOMT J& 45 2 B h R 7L
KRB TR (EGCG, epigallocatechin gallate) H
A AW E W) —Fh Y, H Zhang S5 ELUESE
CCoAOMT Fefi b EGCG JE Jil 2 Filt FH B AL 5 5
Liao 25" WF 5% i & B CCoAOMT & — Fl =5 54 1) 22
Titie O-H IRl , FLRB S 2 St vh SR B 0L o
fii] (PMFs, polymethoxylated flavones) % 2E 91 & A%
S-Hf 1 H 87 2 iR & il (SAMS, S-adenosylmethionine
synthase ) 2 £k H i Z B2 Fl ATP 5 1% SAM %) M —
fiti , SAM 1k S A= W Ak 9 B LA B L It 4K, 7
CCoAOMT #% 7% H B Fi tp 42 AL FH AL, AT 2 5 4
YA R mEERR 2 | A AR A AR
Y . WFEERIT, R STHH SE B 44> SAMS SEA
A3 51l AMATI  AtMAT2 . AtMAT3 F1 AtMAT4™
] B Meng 86" W 5% & B AtMAT3 W] LAFE AR SN 5
AtMATI  AtMAT2 , AtMAT4 K Ho [ G M AR, B
Yang % ST R BUHGA AT DL B 1S S-IR AT -L-[R] 7
Pt ERK AR (SAHH, S-adenosyl-L-homocysteine
hydrolase) 1 5.AF il , 75 CCoAOMT7 J& i H A1t
N Ry KRNI T N R e f: B 3
CCoAOMT FI SAMS Z [RIAUAFAEAR B AT, B3
XA A KT P B L R 7 3 45 1 25
IR EEAEH

B LN XU (Impatiens hawkeri) 3 J& RUIlIAE
#} (Balsaminaceae) RUili £ J& (Impatiens L.) Z4F- 4=
FOARREY), HAb | AR, B RS s
PR, )iz N Tk ik e s M AE B a5 HiR
e HA 25 1 AL TAEVE . BHiH LN
S JRUAI A B 5 A B R e L S AR B S
SRR BE DR 20 Y S5 T B4 ik, E Ak
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v A DL AT ORI AE 4 F A ik A= 0 A DG 55 TR 7
B o A7 A T B A R o B 4
B Bk 25 BUAH S L R CCoAOMT F1 SAMS , {E I LA
R qRT-PCR #R 5% HAE B JL P9 XUANFS H AL ik
A= W et A R AS T Ak R S ) B 30 ) B 2 65
B, HETT IR 1T CCoAOMT 1 SAMS HE R 72857 )L
2 RUINFE B ARk A= 9 G it iy Sh g SR, DA
010 f AT XU AL B A A F8 R AR Tk A= 5 Ao 1 4
Pt— 2 (0 LR B A BRI i

1 MEETE

1.1 REAHR

DA PR R 2 iy 4 2 AR % B JL T XUl
(Impatiens hawkeri) W ZE R B, 23 I BELIE 5K
EHRFROET 16 h, 5 T 8 hAIFGREEFR) (MG R
DHNA 5 56 75 15 K .30 K .45 K K 60 K1)
FEYIA B, BRSSO, A 3K, BB A 3L
B A RARZS U 1, AR5 LA 50 mg/L DHNA 55
FEFE AR, H A R 150 mg/L DHNA h2f5
BEH 300 mg/L DHNA NEFEH R . Horb g b

AT HEFE30 d; B K53 30 d;C.D.E: 50,150,
300 mg/L DHNA iS5 F 15530 d
A': Cultured under light for 30 d; B:Cultured in dark for 30 d;
C,D,E:50,150,300 mg/L DHNA induction culture for 30 d
E1 #FHILHIERL M AEZF 3 FAb2E T RS
Fig.1 Growth status of cluster bud of 1. hawkeri
under three treatments

1.2 REHE

121 AEAETHILA LR AL M £ ZF1E B 6
SEMNE KRR 1.0 g6 3% W55 A DHNA
W FHEFREE 30 K .60 KA TAEEE BN, H IR 4
J EZE & AR BORE i F T = A0 A 335 (HPLC, high
performance liquid chromatography ) illl & , 45 41 8 56
3, EREF A Hypersil-GOLD-C18 41, i sl
5% 7K (A)-95 %H E(B) RSB E] B4 0 ~ 10 min,
P A 0.3 mL/min, FEIR 27.5 °C, PEREER R 10 uL, 46
D A 280 nm. 48 H AL Tk b o ot v 5 6 B35 N
0.05.0.1,0.15.0.2.0.25 mg/mL. iz /T Excel 55114y
MrEscti , FILFH SPSS26.0 B -HEA T4 i AT o
122 #FHILAERALZ RNA 8RS CCoAOMT

FSAMS BERETERE BT LA L RUILE RNA Y2
BRI OMEGA 871 55, 1.2 %3yt B Wi6E i Ha kAl
FEoE RV | I P A R A 1 A O ASCAG: 0 JHG ke 22 1
i, CDNA 45 B R 4 X4 10 5 S iR 20
PRI B B AR R 22 w] S A 357 L S RUA
SR BRI 1 (R 1), 317 PCR Y1,
PRZ Y0 20 pLOBERT 1 pL, 1 RIS 4045 1 L, 10x
PCR Buffer (Mg>) 2.4 uL, dNTP Mixture 1.6 pL,
Easy Taq 0.2 uL,dd H,0 12.8 uL) ,I/hCCoAOMT HE[A
JOW 25 TS E 94 °C 5 min; A8 1E 94 °C 30 s, 3Bk
68 °C 30 s, #E{fi 72 C 1 min, 3£ 35 MFER . 24
SAMS F [H )18 Kl BE 35 2 57 °C, SE Ak ] 2 0
1 min 30 s, HABZEAER] . PCR™” Wy i zlifb)s
¥ 2 5 pMD19-T 244 |-, 4 £ 5 41 i HL 5% 1k 51
DH5 0 832 A5 4t , 05 128 BR A e R A T Y o

1.2.3 EYERZFSH  FIH ExPasy-ProtParam 84
(http://www.expasy.ch/tools/protparam.htm1) X} 25 [t
(R EEAS TR BT 3 07 s R AR 28 A= W)L L (http://
www. detaibio. com/tools/hydropathy-analysis. html,
http://www. detaibio. com/tools/signal-peptide. html,
http://www. detaibio. com/tools/chou-fasman-forecast.
htm) 735 SRR 5 S RN R &SR ;
FIF SWISS-MODEL #f4:(https://swissmodel.expasy.
Org/interactive) X} 25 [1 )i =2 Z5EH 70l s #)FH STRING
TELREAE % (https://string-db. org/) TN 3L K 4 i 2K (4
A EAESC 2 FIFINCBI A BLAST7ELR T HAGZH:
R EE 11741342 Fl DNAMAN X 7SR el
HexT 532 FIMEGA 10. 0 R G0 L F vt

1.2.4  FHILHITRAL CCoAOMTHn SAMS E [F iy Bt
DRIFFESHT  (DRNA RS 53 20 B E
HILNIE RN GRS 37 (6 15 57 F1 DHNA 55 5 57 45
15K .30 K .45 K .60 K RNA, it 7% 5% i cDNA
#wH

(2) 519751 : H 4 cDNA ¥ 51 1] I NCBI Hi 4%
4 Primer-BLAST 7£ 2k T. H. 5| ¥ 4% 11 5 W) >k 15 11
qRT-PCR 5 ¥ (3 1) , WS I Actin.

(3) %¢ 7€ it PCR: LW A4 5y 20 pL (qPCR
SYBR Green Master Mix 10 uL, I~ FiiF5 4745 0.4 uL,
dd H,0 8.2 puL, 4R 1 pL) , LA FAEPE 95 <C
5 min; 281 95 °C 10 s,3B K 60 °C 20 s, LEAI 72 C
30 5,40 MEFR. HiHE QRT-PCR 45 90 5% CtH , £:4H
IR 3K, SR 27 22 B R BT SE R A A X
Fikh, 1z Excel STt i , H T SPSS 26.0
BT 2V Hr , Origin 1A 14
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&1 FRASIMER

Table 1 Information of primers used in the study

ElE s

SIFAI(57-3") FH

Primer name Primer sequence(5'-3") Purpose

IThCCoAOMT-F ATGGCGGCCAACGGCGACAACATG SR TFIE

ThCCoAOMT-R TCAGGCGACACGGCGGCAGAG

ThSAMS1-F ATGGAGACCTTCTTGTTTACATCTGAATC

ThSAMSI-R TTAAGCTTGAGGCTTCTCCCATTTG

ThSAMS2-F ATGGACACATTCCTATTCACCTCAGAATC

ThSAMS2-R TCAAGCTTTCGGCTTCAGCG

Actin-F GTTCTGTCCATTCCCATCTGTC qRT-PCR

Actin-R CCCTGAGGAATCCAGTGAGC

gIhCCoAOMT-F AAGAGCCTTCTCCAAAGCGA

gIhCCoAOMT-R CAGAAACTGACCCTCGTCCG

gIhSAMSI-F TCTACCCAGCACGACGAAAC

qIhSAMSI-R AAACACCTCCTAGCAAGCCC

qIhSAMS2-F GAACGAAGGCCATCCAGACA

qIhSAMS2-R CTTGGTCACCAGCTCCGATT

EH E ol 30K 30d
2 FHRESH = B 60% 60d
2.1 FREMSHEMIIHPLCIE sk
AT ERIETE AR 5 AR R SRR Z ] Y G ab

2, FIHHPLC H AR HIXHER 77 R 7 A1 DHNA 4P
PP RE IR 30 RANEE 60 KIH YA B EF 45 H AR b b

fik o O (P 2) o S5 SRFH 45 B AR Bk br o il 2
A EAJTFE N y = 7x107x + 16521 (r=0.9993) ;%
Br 9% GRS A DHNA U5 159556 30 KIHE H ALk
E I 2.13 pg/g . 0.65 ng/g.2.65 ug/g, HiFR A
60 K [y 4 H AL Tk % 5 3 1 R 2.60 ng/g.4.89 ng/g .
3.64 ng/g; IR &I 3 Flah BN 5 F AE ik o B 4
FRIT ) A S A A 2R I 5 SR AT AU 4
TETE LR WA B, HErh G 15 5556 60 K AhTE F AL &
s (IS EE IR 30 R 4E F ARl 3 i (I, —
B2 SERBON 7.28 45, HEW S 5 3= 58 TL P I XL
AR 258 T 38 W IR B AR AL AE R T 48 B AL it 2B )
B AL H Tk
22 FIJLAILERA CCoAOMT F1 SAMS £ F 1)

R

¥ H i 3 K 6y 4 K IhCCoAOMT  ThSAMSI Fil
ThSAMS?2, % PCR Y HE 345 H A4 cDNA J¥ 41, 5353l
729 bp. 1179 bp F1 1173 bp([& 3) , 43 7 4mh% 242 aa .,
393 aa 1391 aa, NCBI % 5 5 43 5l & OR067819
OR067820 Fl1OR067821, L4+ cDNA 53R 4
gDNA 4], &I ThCCoAOMT 1 4 4~ A1 i1 F1 3 4>
TR, N TR BE 535124 98 bp .84 bp Fi1 107 bp;
ThSAMSI F ThSAMS2 ¥EAT 5 F (K 4) .

FEHIER S & (pg/g)
MNQ content
w
1

[\S)
1

0

LZ DZ DHNA
LZ L 57 s DZ: 5357 s DHNA : DHNA 5 3557 s HeboR [l NS o5

BRIR 2R RE(P<0.05); T

LZ:Light culture; DZ:Dark culture; DHNA: DHNA induced
culture; Different lowercase letters indicate significant difference (P <
0.05) ; The same as below
B2 AEERDIEREHBEE
Fig.2 Content of MNQ in different samples

2.3 #FHIJLA IR CCoAOMT 1 SAMS £ E i 7

DT

iz Fl ExPasy-ProtParam Xf 1 JL N\ XUl
ThCCoAOMT ThSAMSI F1 IhSAMS2 LR 4 ith 5 1 ot
A SEA BRALME AT 2R R (. 2) 3R 3R
TR KR O, YA AEAEAS 5 RS B4 1),
E S e s 2 ) O R (B A P o S e 2 £
MR, 3ANEAN P ARE R,
ThCCoAOMT 5435k Hh o-HETE | JCRILIN 45 | 4iE i
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FI1B 5L £ 10 HL 9143 591 40.08 % .31.82 % . 19.42 %
18.68 % , 7E TnNSAMS1 45 44 35 g2 17 1) Eb 451] 43 531)
3622 % .40.31% .14.54 %F18.93 %, 7F TnSAMS2
ZE A P e AT Y H ) ) Dy 35.64 % L 41.03% .,
15.13 %#18.21 %, SWISS-MODEL =454 Tl 43
Mr &, IhCCoAOMT 175 [A] 45 #4 15 MsCCoAOMT
AL M 89.21 % ; TNSAMSI Fl TNSAMS?2 [ %5 [f]
45 1 5 AtSAMS /9 A oL B 43 5 R 93.37 % M
87.40 % (18 5) . iz Jil NCBI CDD X} 4% ¥4 $ef i 1 7 43

Mr, 45 B B R IhCCoAOMT %: [ . AdoMet
MTases #8 5 it 45 ¥4 38, ; ThSAMS1 1 ThSAMS2 H
¥IEA S-AdoMet_synt K IELERIIR (K 6) o it [F]
JEEEXT, A STRING B Hie 45 15 IhCCoAOMT
ThSAMS1 Tl ThSAMS2 A3 &5 9 FE 91 A 140
R JT H CCoAOMTI (1) B 1E W 2% , 25 5 3= 81 BT JL
N IE XUl ThCCoAOMT 5 ThSAMSI , ThNSAMS2 1]
REfFEEAEER, SRS 5P AN EY &
L (E 7).,

M: DL2000 Marker; 1: ThCCoAOMT; 2: IThSAMSI; 3: IThSAMS?2
3 EFILATERAL ThCCoAOMT . ThSAMS1 F0 ThSAMS2 E F B cDNA (7 ) #1 gDNA () PCR# 1%
Fig.3 PCR amplification of cDNA (left) and gDNA (right) of IhCCoAOMT, ThSAMS1, and IhSAMS? genes of I. hawkeri

IhCCoAOMT e -
0 200 400 600 800 1000 (bp)
Legend:
Exon ~ Intron
IThSAMS1 5 8
0 200 400 600 800 1000 Tbp)
Legend:
Exon
ThSAMS2  _, 3
0 200 400 600 800 1000 Chi)
Legend:
Exon
B4 FHILAWIERAL IThCCoAOMT ThSAMSI F1 ThSAMS2 B FE I AR 451
Fig.4 Genomic structures of ThCCoAOMT, IhSAMSI1, and ThSAMS?2 genes of 1. hawkeri
£2 #FHILRTLERAL IhCCoAOMT ThSAMS1 FA IhSAMS2 B FE S E BRI IB L R
Table 2 Physicochemical properties of amino acids of 7hiCCoAOMT, IhSAMS1 and ThSAMS?2 genes of I. hawkeri
. AEXT 535 I p X BT ¥
S ST 1R T ST T RpmRtn  GRAVY
Protein molecular ) . Total atomic o
Gene Molecular formula . Isoelectric point Instability index ~ GRAVY value
weight number
ThCCoAOMT Cp1oH 037 N3y Os56S 27176.31 5.20 3837 32.07 -0.168
ThSAMS] Cio02H300N5200551 515 42932.81 5.68 6022 25.24 -0.288
ThSAMS2 C M09 N5170576S 5 42525.47 6.19 5979 28.96 -0.304




34 25 JLAE . B LN AUl CCoAOMT F SAMS FE R 1) 7 [ T 32355007 467

A: ThCCoAOMT; B: ThSAMS1; C: hSAMS2
BE5 #FILATRAL ThCCoAOMT . ThSAMSI 7 ThSAMS2 f) = & £ Tt
Fig.5 Tertiary structure prediction of hCCoAOMT, IhSAMS1, and IhnSAMS?2 proteins of 1. hawkeri

S—-AdoMet_synt superfamily

S0 100 150

Superfanilies

200 250 300

A AA A A

S-AdoMet_suynt superfamily

A: ThCCoAOMT; B: ThSAMSI; C: ThSAMS?2
Bl6 #FHILRILRAIhCCoAOMT JhSAMSI F IhSAMS2 E[E HI R 7 G515
Fig.6 Conserved domains of 7/hCCoAOMT, IhSAMS1, and ThSAMS?2 genes of 1. hawkeri

IhSAMS2  mccoaoMT

s ) CCOAOMTI

\ [ThSAMSI1
N\ SAMI

B7 #HI/LAERALThCCoAOMT E A E/EHMIHER
Fig.7 Prediction model of hCCoAOMT protein

interaction in . hawkeri

2.4 FHILAIRAL CCoAOMT #1SAMS & H 1 %
3T i)

12 DNAMAN XK A R[RIIF ThCCoAOMT
ThSAMS1T F ThSAMS2 FEIN R 8 1 5 51 HEA 7[R Bk 23
Br, RIE LN KUl ThCCoAOMT 5L H 5 5 Th
RUIIAE (XP_047339085) . fili HiAff (XP_040940528)
FHE AR ZE (XP_021277446) 54 R ) e 4 AR
e ik B T 76.56 % LA L s ThRSAMS T F ThSAMS2 3
55 DR RINAE (XP_047325460) il K (XP_
008461384) S E LA (XP_012475021) 55 741

AR i, 355 T 94.54 %L | 3t MEGA10.0
FIHE R G AL, ThCCoAOMT 5 % Th i ik KAl A
RAE— i, RUH RGO R IR ThSAMSI . 555
FEHE AL A8 B A — 2 , (5 ThSAMS2 P e — 43
3, BB HE 2 A4S SAMS FE R AT BE Sk 55 &R TR R O
Z(E8).
2.5 FHILAT AL CCoAOMT 1 SAMS E F 1) &

SRR

W5 R ThCCoAOMT . ThSAMS1 F1 ThSAMS2 F
DRIAE 5 JL N S JRUA ) 3 A4S A B (O 15 5% I 855 5%
DHNA 5 33557 ) S 4 D453 (5557 15 d.30 d.
45 d.60 d) A ERIK(E 9) o ThCCoAOMTHEI G
F2 TS 15 R RIA AR, HABRHH IR R R
HLF 0/ #7522 5 78 % 3% 5% 1 DHNA i & h
ThCCoAOMTFRikwr#Ek B, HI7E2 60 KETFRik
T, H2r 915 DHNA 5S40 30 RAYAHNT ik
2 SARE N R 33.75 A5 RN 11.0 4% 5 H L3R B L i 5t
DRI I R SRR N BN B3 . ThSAMST e IRk
ISR JLEAAE H ThSAMS2 30 R 5 FTHE Ry
B R A T SR s AERE R % X DHNA 155
2 AN R R 8 R AR Y R R, TP ThSAMST
DHNA 53 R iA 8w , HTES 15 R RiA ik
L, H SRR IR 5 45 RIWHIXT Rk 5 22 A0k
30.07 fi% 5 17 ThSAMS2 FE G 55 35 vh ek i vy, HLAE
515 Ktk f s, 5 DHNA B 45 KAGHIXT
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LR EFEBON 32.615% . 5 FRTR 3 NILINATRE  ThSAMS2AELL SAM A HR AL FF L (i B ep g
BGEH L RS AR A= A A R R R S, HLIASAMS2 X3 LR
Wi, HE W ThCCoAOMT HE LA SAM W IE R i3 NIIE HAER# A& B 3k 2

TR F AR Rk A PR WAL =BV EF 5 1T ThSAMST R

95 T SHECHR Gossypium raimondii XP 012462139
%3 [t AR Gossypium hirsutum XP 016675049
RINAR Gossypium australe KAA3488674
[t Gossypium hirsutum XP 040940528

ESIBEA Gossypium raimondii XP 012475021
AMEHibiscus syriacus XP_039027458
AMEHibiscus syriacus XP_039056590

RBEHE (Bl ) Olea europaea var.sylvestris XP_022870471

98 At Hibiscus syriacus XP 039060866
FHELLIE 4R 2% Herrania umbratica XP 021277446 KHEHE (A8Fh) Olea europaea subsp.europaca CAA2959748
70 WL Gossypium australe KAA3462945 ¥R Cucurbita XP_022954167
36 Wi Gossypium arboreum XP 017634946 K Cucumis melo XP_008461384
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Fig.8 Phylogenetic tree based on amino acid sequence of CCoAOMT (left) and SAMS (right) genes from I hawkeri
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Fig.9 The spatiotemporal expression pattern analysis of CCoAOMT (left) and SAMS (right)
genes in three treatments and four periods of 1. hawkeri
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