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Synthesis and application of the methyl analogues of
S-adenosyl-L-methionine

WANG Wenrui, DONG Min"

Key Laboratory of Systems Bioengineering, Ministry of Education, College of Chemical Engineering, Tianjin
University, Tianjin 300072, China

Abstract: Methylation plays a vital role in biological systems. SAM (S-adenosyl-L-methionine),
an abundant cofactor in life, acts as a methyl donor in most biological methylation reactions.
SAM-dependent methyltransferases (MTase) transfer a methyl group from SAM to substrates,
thereby altering their physicochemical properties or biological activities. In recent years, many
SAM analogues with alternative methyl substituents have been synthesized and applied to
methyltransferases that specifically transfer different groups to the substrates. These include
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functional groups for labeling experiments and novel alkyl modifications. This review

summarizes the recent progress in the synthesis and application of SAM methyl analogues and
prospects for future research directions in this field.

Keywords: methyltransferase;
methylation; alkylation
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A Continuous N-methylation of lysine catalyzed by methyltransferase PKMTs
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Representative reactions catalyzed by SAM-dependent methyltransferases.
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Figure 2 Chemical synthesis of SAM analogues.
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Figure 3 Different methods for enzymatic synthesizing SAM analogues.
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Figure 4 In situ generation of SAM analogues and labeling of DNA by PC groups with methyltransferase!’"’.
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EAT T (1 6).
3.2 RAFHIHIEM

KRy W Al R — AR 0 AR )
AR, HoH KR ) TR B B2 il (natural
product methyltransferase, NPMTs)F|FH SAM £
AL AE R AR ) e A X Bl e v O-H
HAb, N-HIE L, SHEMMR C-HIEbEE, X
S LA S g R A Bl R AR iy Bk v o LA
Az P R T 2 AR TR A A R AN
[F%F NPMTs #4743, AT 438 O-H JE5 451 |
N-HIEEAE AL 0 . S ELEE RSN . C-H JLAL 5 i LA
S HoAh F L EE RS IS, i 2 F L5 B A
Pl Bep B A A2 AE R IR A SAM HEEZRLY)
AT S B TSR 70 () A [ B R A B4

H R A AAAE—FIR I EE-SAM (carboxy-
S-adenosyl-L-methionine, cxSAM), ‘EJ& AMITE
5 RNA BiJE 5-56 £ I IR T A1 0 A= 40 5 i

.......... <

: Substrate
(0]
HO ~ OH
N/-Q N /()\/ O MTase
S —
. )\\%\N o 5 MOH
: \=/ NH,

keto-SAM

El6 BREEBEELHRESBREL"

Figure 6 Methyltransferase-catalyzed keto transfer reaction
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Figure 8 Cascade of AclHMT and NNMT variants catalyzes pyrazole alkylation!”*.
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