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Abstract: Methyltransferases (MTs) are a class of enzymes that are ubiquitous in biological organisms, usually using S-ade-
nosylmethionine as a methyl donor to catalyze the methylation reaction of the substrate. The heterologous expression of MTs in
microorganisms has made great progress in realizing the biosynthesis of some important natural products. MTs can be used in
microorganisms to synthesize important natural products such as phenylpropanoids, fragrance compounds, hormones and anti-
biotics. MTs have also been widely used in many fields such as medicine, chemical industry and energy, showing great applica-
tion value and broad application prospects. In this review, we summarize the classification, function and application of natural
product methyltransferases, in order to provide theoretical guidance for the efficient artificial biosynthesis of highly active non-
ribosomal peptide synthetase (RXPs) peptides.
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Tab.1 Methyltransferase classification were analyzed from the perspective of donor, substrate, and target

Types of MTs Function References
Methyl donors are different SAM MTs dependent The SAM acts as a methyl donor, transferring the methyl [ 13 ]
group to the receptor molecule
SAM MTs independent  Other substances act as methyl donors [ 14 ]
The methylation substrates are different Histone MTs It mainly catalyzes the methylation of histones and is in- [ 15-17 ]

DNA MTs

RNA MTs

Natural compound MTs

The methylation reaction targets sub- ~ OMT
strate atoms are different
NMT
SMT
CMT

volved in the regulation of chromatin structure and gene ex-
pression. May be related to resistance to antitumor therapy

It is responsible for the methylation of DNA and has an im- [ 18-19 ]
portant impact on the stability and expression of genes

Catalyzes the methylation of RNA, affecting the structure [ 20 ]
and function of RNA
Enzymes that catalyze the methylation of natural com- [21-22]

pounds, methylation modifications of natural products. Com-
mon modification reactions, including hydroxylation, glyco-
sylation, methylation, and pentenylation, play an important

role in expanding the molecular diversity of natural products

Catalyzes the transfer of methyl groups to the oxygen atom [ 23 ]
of the acceptor molecule

Catalyzes the transfer of methyl groups to the nitrogen atom [ 24 ]
of the acceptor molecule

Catalyzes the transfer of methyl groups to the sulfur atom of [ 25 ]
the acceptor molecule

Catalyzes the transfer of methyl groups to the carbon atom [ 26 ]

of the acceptor molecule

S5 2677 XA B T AT
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Fig.2 SAM relies on a methyltransferase enzyme-coupled assay process
SAHN: S- B4 -L- & Bt 2 B A% 3 B ; SRHH : S- Bl 2k 3 - B2 B3 #5 ; DPD: 4, 5- =5k -2, 3- K42 —&1; DTNB: 5, 5 —#al 3K F a1 5
TNB: 5- 5K, -2- B AR T ER
SAHN: S-adenosyl-L-homocysteine nucleosidase; SRHH: S-ribosylhomocysteinase; DPD: 4, 5-dihydroxy-2, 3-pentanedione;
DTNB: 5, 5'-dithionitrobenzoic acid; TNB: 5-Thio-2-nitrobenzoic acid.
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Fig.3 Catalytic process of methyl transfer in caffeine synthesis in plants
XMP: 43 # . XMP: Xanthosine monophosphate.
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Fig. 4 NMT-catalyzed valine methylation reaction
ESYN: Enniatin & A& ; ENMT: N- ¥ 3k 25 # 8 25 4% ; SAM: S- IR 3 ¥ #4088 ; AdoHey : S- I 5 B 208k .
ESYN: Enniatin synthetase; ENMT: N-methyltransferase domain; SAM: S-adenosylmethionine; AdoHcy: S-adenosyl cysteine.
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