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Abstract: S-adenosylmethionine synthase (SAMS) is a key enzyme catalyzing the synthesis of S-adenosylmethionine (SAM,
S-adenosylmethionine), widely involved in various biological processes in plants, such as epigenetic regulation, oxidative
stress, and growth and development. In this study, the full-length cDNA sequence of CaSAMS3 was successfully cloned from
coffee, and the physicochemical properties, protein structure, conserved domains, and evolutionary characteristics of the en-
coded CaSAMS3 protein were analyzed. Through cis-acting element analysis and protein interaction network prediction, and
the metabolic processes involving CaSAMS3 were explored, and its expression pattern was analyzed in combination with
gPCR and subcellular localization studies. The results showed that the open reading frame length of CaSAMS3 was 1173 bp,
encoding a hydrophilic protein (molecular weight 42.57 kDa, theoretical isoelectric point 6.07), with a secondary structure
mainly composed of a- helices and irregular curls, and located on cell membrane and nucleus. The protein contained a typical
SAMS conserved domain and had the highest homology with SAMS in kiwifruit. Its promoter contained response elements
related to light, hormones, stress, and growth and development, including MYB and MYC binding sites. CaSAMS3 exhibited
tissue-specific expression, and its expression trend during developmental stages was consistent with accumulation pattern of
caffeine. This study would provide an important theoretical basis for elucidating the biological function of CaSAMS3 in the

regulation of caffeine synthesis, and provides a potential target for improving coffee quality and resistance.
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Tab. 1 Primer sequence

1Y F (5-3") Hig
Primer sequence (5'-3") Function
CaSAM3-F ATGGATACCTTCCTCTTCACC
CaSAM3-R TCAAGCTTTGGGCTTGAGAATC
qSAMS3-F TGCAGGTTTCTTATGCCATTGG Real-time PCR
qSAMS3-R  AGTCTCCCAAGAGAAATCAGG

T4 48 R

Primer name

Gene cloning

UBQ-F AATCCGTCCCCGCATGTT
UBQ-R CCAGTGCATCCTGTTGTCTCA
12 Fi&
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Tab. 2 Software information of bioinformatic analysis

B Software

M ik URL

I1HE Function

EXPASY https://pfam.xfam.org/search FHE L TR AREMETE
PROTOPARAM™ B, BRI BOR R B K
ProtScale https://web.expasy.org/protscale SEBR K

SOPMA®! https://npsa.lyon.inserm.fr/cgi-bin/npsa_automat.pl?page=/NPSA/npsa_sopma.html 2k 5H)
SWISS-MODELP®  https://swissmodel.expasy.org =&y |

NetPhos-3.1 https://services.healthtech.dtu.dk/services/NetPhos-3.1 BRI AL 5

CD-Search3" https://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi (RS 455 ) T

SignalP 6.05% https://services.healthtech.dtu.dk/services/SignalP-6.0 55

TMHMM 2.05% https://services.healthtech.dtu.dk/services/ TMHMM-2.0 B s A

WOLF PSORT! https://wolfpsort.hge.jp V248 B 5 o7

BUSCA https://busca.biocomp.unibo.it/bacello

Plant-mPLocl* http://www.csbio.sjtu.edu.cn/bioinf/plant-multi

DNAMAN FE 31 HE %o

MEGA XP% B b gtay o}

TBtools 11°7) S e 1)

PlantCARE"* http://bioinformatics.psb.ugent.be/webtools/plantcare/html M= A FH e
psRNATarget!*”! http://plantgrn.noble.org/psRNATarget/analysis?function=2 miRNA #0715

String™*"! https:/string-db.org/cgi/input.pl?sessionld=22GAbrU7jCtt&input_page active_form & H.1E

=multiple_sequences
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M: DL 5000 DNA marker; 1~3: CaSAMS3 {3474,
M: DL 5000 DNA marker; 1-3: PCR product of CaSAMS3.
B 1 CaSAMS3 EEH PCR B4R
Fig. 1 PCR amplification of CaSAMS3 gene

22 CaSAMS3 EHSHEHMREBH SRS
Expasy TE Z& 51 43 45 2R oo, o i
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JRFHCH 5978, 4 F A 42.57 kDa, %N
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(36.67% ) FITCHM G (47.95% ) R, LEfH
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¥ ([ 2C) il GMQE {E°~ 0.96, QMEAND {&
4 0.90£0.05, —EPEN 88.66%, 4G EL;
H (FE 2D), TE R A5 0 e B 45 v o
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4G 17 ADHER . 14 M2 FR 4 A B2 R
ek i (8 3A ), CD-Search #{F/MAT4s R i
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( Accession: PLN02243 ) ( K] 3B ), &2 KGN
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3C ). [ W G5 A4 5 S0 240 it 2 o7 ToU0 ik 7s HG hy R B
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Fig. 3 Phosphorylation sites and subcellular localization prediction of CaSAMS3
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Fig. 6 Gene expression profiles of CaSAMS3
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