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S-adenosyl-L-methionine (AdoMet)-dependent methyltransferases (MTases) are involved in diverse cellular
functions. These enzymes show little sequence conservation but have a conserved structural fold. The DNA
MTases have characteristic motifs that are involved in AdoMet binding, DNA target recognition and catalysis.
Motif III of these MTases have a highly conserved acidic residue, often an aspartate, whose functional
signiﬁcance is not clear. Here, we report a mutational study of the residue in the b family MTase of the Type III
restriction-modiﬁcation enzyme EcoP15I. Replacement of this residue by alanine affects its methylation
activity. We propose that this residue contributes to the afﬁnity of the enzyme for AdoMet. Analysis of the
structures of DNA, RNA and protein MTases reveal that the acidic residue is conserved in all of them, and
interacts with N6 of the adenine moiety of AdoMet. Interestingly, in the SET-domain protein lysine MTases,
which have a fold different from other AdoMet-dependent MTases, N6 of the adenine moiety is hydrogen
bonded to the main chain carbonyl group of the histidine residue of the highly conserved motif III. Our study
reveals the evolutionary conservation of a carbonyl group in DNA, RNA and protein AdoMet-dependent
MTases for speciﬁc interaction by hydrogen bond with AdoMet, despite the lack of overall sequence
conservation.
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1. Introduction
Methylation of nucleic acids and proteins is essential for
a variety of biological process, such as DNA replication
and repair, gene regulation, embryonic development,
genomic imprinting, preservation of chromosome stability, ribosome biogenesis and neurophysiology (Greer
and Shi 2012; Dor and Cedar 2018). In prokaryotes,
methylation also plays a role in distinguishing self and
non-self DNA as part of the restriction-modiﬁcation
defense system against invading foreign DNA (Vasu
and Nagaraja 2013). Methylation is generally carried
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out by a broad class of enzymes – the S-adenosyl-Lmethionine (AdoMet)-dependent methyltransferase
(MTase) – in both prokaryotes and eukaryotes (Martin
and McMillan 2002). AdoMet-dependent MTases
transfer methyl group bonded to the charged sulfur of
the methionine moiety towards polarizable nucleophiles
(N, O and S) or activated C on target DNA, RNA,
proteins, carbohydrates, lipids and other metabolites
(Cheng and Roberts 2001; Martin and McMillan 2002;
Bheemanaik et al. 2006).
Despite showing little sequence identity, the AdoMet-dependent MTases have a highly conserved core
structural fold. The core is made of alternating bstrands (b1-b7) and a-helices (aZ and aA-aE) forming
a seven-stranded b-sheet sandwiched between three
helices on either side (Martin and McMillan 2002). b7
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Figure 1. Structural features of AdoMet-dependent MTase. (A) Topology diagram of the structure of the core domain of the
b family MTase of the Mod subunit of Type III RM enzyme EcoP15I. b strands that form the seven-stranded b sheet of the
MTase core are colored distinctly. Also labeled are the six helices that sandwich the sheet. NTD – N-terminal Domain, TRD –
Target Recognition Domain, CTD – C-terminal Domain. (B) The tertiary structure of the MTase core of the Mod subunit of
EcoP15I (PDB ID: 4ZCF; Gupta et al. 2015). The strands are colored based on the representation in panel A. (C) Tertiary
structure of the core domain of PRMT1 (PDB ID), which lacks b6-b7. The strands are colored based on the representation in
panel A. (D) Tertiary structure of a SET-domain protein lysine MTase, which has a fold different from the canonical fold of an
AdoMet-dependent MTase. The three small b sheets that form the fold are colored different.

is antiparallel to the other six strands (ﬁgure 1A–B).
The fold of Protein arginine MTase (PRMT) does not
have the antiparallel b6-b7 hairpin (ﬁgure 1C; Cheng
and Roberts 2001). In all these enzymes, the AdoMet
binding pocket is located at the same region of the fold,
however, residues involved in cofactor binding are
poorly conserved. Exceptions to the aforementioned
common MTase fold are the SET-domain protein lysine
MTases, which have a unique b fold made of several
small b-sheets (ﬁgure 1D; Cheng et al. 2005).
Much of our understanding of AdoMet-dependent
MTases comes from detailed biochemical, biophysical
and structural studies of DNA MTases of the bacterial
restriction-modiﬁcation (RM) systems (Cheng and
Roberts 2001; Bheemanaik et al. 2006). RM systems
are prokaryotic defense machinery made of two components – a restriction endonuclease and a DNA
MTase. Restriction endonucleases cleave any non-self
DNA, such as bacteriophage DNA, entering the host
cell. The MTase methylates the host DNA, which
prevents it from being cut by the endonuclease, thus
making a distinction between self and non-self DNA
(Vasu and Nagaraja 2013).

DNA MTases can be divided into three classes
depending on the position of the methyl group transfer
on the bases – the endocyclic C5-cytosine MTase, and
the exocyclic amino N4-cytosine and N6-adenine
MTases (Bheemanaik et al. 2006). An interesting feature of all the DNA MTases is the presence of nine
sequence motifs (motifs I–VIII and X), which are
involved in AdoMet binding, sequence-speciﬁc DNA
binding and catalysis of transfer of methyl group from
AdoMet to target base (Bheemanaik et al. 2006). Based
on the arrangement of these motifs on the linear amino
acid sequences of the enzymes, exocyclic amino
MTases are further classiﬁed into six families (a, b, c,
f, d, e). Many of the mutations of DNA MTases that are
linked to human diseases map on to these motifs
(Robertson 2001).
The functional signiﬁcance of many of these motifs
has been studied through mutagenesis, while some
remain to be studied. Mutation of the aspartate of motif
III in EcoRV belonging to a family of DNA MTase was
reported not to affect the methylation activity of the
enzyme (Roth et al. 1998). Consequently, it was suggested that the motif was possibly wrongly assigned
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(Roth et al. 1998). Here, we study the signiﬁcance of
the aspartate of motif III in DNA MTase through
mutagenesis. For this, we use the ATP-dependent Type
III RM enzyme EcoP15I, which has an N6-adenine
MTase belonging to the b family (Rao et al. 2014).
Type III RM enzymes endonucleolytically cut DNA
that have at least two recognition sequences pointing in
head-to-head orientation in presence of ATP (Rao et al.
2014). EcoP15I is made of a monomeric Res subunit,
which has the endonuclease domain, and a homodimeric Mod subunit, which performs methylation (ﬁgure 2A). The enzyme cuts DNA about 25 bp
downstream of one of the two recognition sequences
(50 -CAGCAG-30 ). EcoP15I can also cleave DNA
having only a single recognition sequence, but with
lower efﬁciency (Raghavendra and Rao 2005; Ahmad
et al. 2018). Methylation of the target adenine in the
recognition sequence prevents DNA cleavage. In the
last decade, the importance of the methylation activity
of Type III RM enzymes in establishing the epigenetic
landscape in many host-adapted pathogens with
implications to their pathogenicity have been discovered (Atack et al. 2018).
Here we report the mutagenesis of the acidic aspartate residue of motif III of EcoP15I. The mutation
diminished DNA methylation activity at lower concentration of AdoMet, suggesting that AdoMet binding
was affected by the mutation. We further carried out
analysis of the structure of AdoMet-dependent MTases
that act on DNA, RNA and proteins, which revealed
that a similar functional motif is present in all them and
contributes to interactions with AdoMet.
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product was digested with BamH1-HF and NdeI(New
England Biolabs) and ligated to pHis vector. Gene
expressing EcoP15IM.D101N was generated using the
same strategy. 50 -CAATACTTCGAGATTATTCCC
TTTGATTAACAGG-30 was used as the reverse primer
in the ﬁrst round of PCR.
2.2 Protein expression and puriﬁcation
Wild type (WT) and mutant EcoP15I enzymes were
puriﬁed using the protocol described previously (Ahmad et al. 2018).
2.3 Nuclease assay
The nuclease activity of the WT and the mutant
enzymes were assayed using a 1035 bp DNA having
two recognition sites in head-to-head orientation. 120
nM protein and 30 nM DNA were pre-incubated at
25°C in the presence of buffer D? (50 mM TrisHCl pH
8, 50 mM KCl, 10 mM MgCl2, 1 mM DTT, 100 lg/ml
BSA) for 40 minutes. 1 mM ATP was added to initiate
cleavage and kept at 25°C for 30 min. 0.5 volumes of
Stop buffer (10 mM Tris pH 8, 100 mM EDTA, 40%
w/v sucrose, 0.025% SDS, 0.03% BPB) was added to
stop the reaction. The DNA products of the reaction
were analyzed on a 1% agarose gel using ethidium
bromide stain. The gel was imaged using GeneSnap
scanner from Syngene.
2.4 Methylation assay

2. Materials and methods
2.1 Mutagenesis
Gene expressing motif III mutant EcoP15IM.D101A were
generated by a two-step PCR reaction. In the ﬁrst round
of PCR, a fragment size of 318bp, which had the
mutation incorporated, was ampliﬁed from pHisecoP15I construct (Ahmad et al. 2018) using forward
primer 50 -GTTTAACTTTAAGAAGGAGAT ATACAT
and
ATGAAAAAAGAAACGATTTTTTCCG-30
reverse primer 50 -CAATACTTCGAGATTAGCCCCTT
TGATTAACAGG-30 . The 318 bp fragment was used
as a forward primer in the second round of PCR along
with reverse primer 50 -CTTTTAATGATGATGAT
GATGATGGGATCCTGGTAATGCGCTCTTGATTA
AC-30 to amplify the ecoP15I operon containing res
and mod genes with the mutation. The ampliﬁed

30 nM of the 1035 bp DNA and 120 nM of W or
mutant EcoP15I were incubated in buffer D? in the
presence ofS-adenosyl methionine (SAM) for 1 hour at
25°C. Different concentrations of SAM ranging from
0.1 lM to 100 lM were used. The product DNA was
then puriﬁed using PCR puriﬁcation column. Concentration of DNA was checked using Nanodrop. This
DNA was then subjected to nuclease assay using WT
EcoP15I as described above.

3. Results
3.1 Motif III of Type III RM enzyme
The MTase in Type III RM enzyme belongs to the b
family. In linear amino acid sequence of a b family

10

Page 4 of 11

Aathira Gopinath et al.

A

B

C

D
F

E

Figure 2. Motifs in b family MTases. (A) mod-res operon of the Type III RM enzyme EcoP15I. mod and res genes are
shown as green and blue arrow-heads, respectively. (B) A schematic representation of the domain arrangement in the Mod
subunit of EcoP15I. The motifs of the MTase are also labeled. (C) Structure of a protomer of EcoP15I Mod with AdoMet
modeled at its binding site. A zoom of the binding site highlighting the interactions between the Mod residues and the
modeled AdoMet is shown as inset. The aspartate of the catalytic motif IV is circled in red, while the aspartate of motif III is
circled in grey. (D) A ribbon diagram of b3-turn-aC of the MTase RsrI highlighting the interaction between the aspartate of
motif III and N6 of the adenine moitey of AdoMet. (E) A model of AdoMet interacting with the aspartate of motif III in
EcoP15I obtained by superposition of RsrI on the MTase core of one of the monomers of EcoP15I Mod. The interactions are
represented by yellow dotted lines. (F) The evolutionary conservation score obtained using ConSurf mapped on to a protomer
of EcoP15I Mod. A zoom of b3-turn-aC showing the high conservation of Asp-101 of motif III.
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MTase motif III, which is proposed to be involved in
AdoMet binding, is located in between the N-terminal
domain and the motifs forming the catalytic domain
(ﬁgure 2B; Bheemanaik et al. 2006). The motif is proposed to interact with N6 of adenine base of AdoMet. To
locate motif III in the Type III RM enzyme EcoP15I, we
docked AdoMet on to the structure of AdoMet-free
EcoP15I (PDB ID: 4ZCF; Gupta et al. 2015). As mentioned above Mod of Type III RM enzyme is a
homodimer. Based on the structure of EcoP15I it was
proposed that one subunit of Mod recognizes the DNA
recognition sequence, while the other catalyzes the
transfer of the methyl group (Gupta et al. 2015).
Docking was performed by superposing the structure
of b family MTase RsRI bound to AdoMet (PDB ID:
1NW5; Thomas et al. 2003) on to the structure of one
of the subunits of Mod (ﬁgure 2C–E). Based on the
modeled structure of the MTase bound to AdoMet, we
could identify motif III through its interaction with N6
of the adenine base of AdoMet. The motif was located
in the turn connecting b3 and aC (ﬁgure 2C–E). The
amino acid sequence of the motif was 100-GDN-102,
with the carboxyl group of aspartate within hydrogen
bonding distance of N6 (ﬁgure 2C, E). An amino acid
sequence analysis of MTases of 92 Type III RM
enzymes showed that the motif GDN was highly conserved and aspartate was invariant, as highlighted by
the evolutionary conservation score calculated using
ConSurf (Ashkenazy et al. 2010) and mapped on the
structure of a protomer of EcoP15I Mod (ﬁgure 2F). To
study the signiﬁcance of the aspartate residue we
generated a mutant of the Mod in which the aspartate
was
mutated
to
alanine
and
asparagine
M.D101A
M.D101N
and EcoP15I
).
(EcoP15I
3.2 Mutation of motif III aspartate does not affect
the nucleolytic activity of EcoP15I
We conﬁrmed mutation of motif III aspartate of Mod to
alanine and asparagine by gene sequencing. The
mutants were puriﬁed to homogeneity as a complex of
Res and Mod. The mutation did not affect the oligomeric property of EcoP15I as judged based on size
exclusion chromatography. We next proceeded to test
the nucleolytic activities of the mutants. The nuclease
assay was performed using a 1035 bp long DNA
substrate, which contained two EcoP15I recognition
sequences 50 -CAGCAG-30 oriented head-to-head and
separated by 742 bp (ﬁgure 3A). 120 nM of mutant
enzymes EcoP15IM.D101Aor EcoP15IM.D101N were
incubated with 30 nM of DNA substrate and 1 mM of
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ATP for 40 minutes. As a control, we also performed
nuclease assay using WTEcoP15I.
The products of the nuclease assay were analyzed on
agarose gel. Analysis of the gel image showed the formation of three DNA fragments (ﬁgure 3B). Two fragments of length *890 bp and *145 bp were formed
resulting from DNA cleavage occurring close to one of
the two target sites. We also noticed another fragment of
*740 bp, which was less intense that the other fragments. We interpreted this fragment to be the result of
single-site cleavage of the *890 bp fragment (ﬁgure 3B), which is less efﬁcient than two-site cleavage
(Ahmad et al. 2018). For the given reaction time, the
efﬁciency of DNA cleavage by the mutants was comparable to the WT enzyme. DNA cleavage was not affected
by the presence of sinefungin (20 lM), an analogue of
AdoMet that does not transfer the methyl group.
3.3 Mutation of motif III aspartate affects DNA
methylation
Having established that the nucleolytic activity of
EcoP15I was unaffected by the mutation, we proceeded to
study its effect on DNA methylation. To characterize
methylation activity of the mutants the assay illustrated in
ﬁgure 4A was used. We incubated 30 nM 1035 bp long
two-site DNA substrate with 120 nM mutants or the WT
enzyme in presence of varying concentrations of AdoMet
(0.1, 1, 10 or 100 lM) and incubated for 60 min. To ﬁnd
what fraction of the DNA got methylated, we subjected
the product DNA to nuclease assay using WT EcoP15I.
The idea was that methylation of DNA would inhibit the
nucleolytic activity of EcoP15I, and the fraction of
methylated DNA could be deciphered by analyzing the
fraction of DNA cleaved. The product DNA was puriﬁed
and incubated with WT EcoP15I in presence of 1 mM
ATP for 40 min, and analyzed on an agarose gel.
Analysis of cleavage fragments of DNA methylated
by WT EcoP15I in presence of 0.1 and 1 lM of AdoMet
showed that about 50% and [95% of the DNA
remained uncut by WT EcoP15I, respectively (ﬁgure 4B, lanes 4 and 5). Based on this observation we
concluded that about 50% and [95% of the DNA had
been methylated by WT EcoP15I in presence of 0.1 and
1 lM AdoMet, respectively. Analysis of cleavage
fragments of DNA methylated by EcoP15IM.D101A in
presence of 10 and 100 lM of AdoMet showed about
50% and[95% protection from the nucleolytic activity
of WT EcoP15I (ﬁgure 4B, lanes 11 and 12). Cleavage
fragments of DNA methylated by EcoP15IM.D101N in
the presence of 0.1 and 1 lM AdoMet showed about
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Figure 3. Nuclease assay. (A) A schematic representation of the two-site DNA substrate used for nuclease assay. Expected
cleavage positions are indicated by lightening arrows. (B) An image of an agarose gel showing the products of the nuclease
assay. Lane 1: DNA Ladder; Lane 2: DNA only; Lane 3: DNA ? WT EcoP15I ? ATP; Lane 4: DNA ? EcoP15IM.D101A ?
ATP; Lane 5: DNA ? EcoP15IM.D101N ? ATP; Lane 6: DNA ? WT EcoP15I ? ATP ? sinefungin (SNF); Lane 7: DNA ?
EcoP15IM.D101A ? ATP ? SNF; Lane 8: DNA ? EcoP15IM.D101N ? ATP ? SNF. A cartoon of the DNA representing
different bands is illustrated beside the gel.

50% and 95% protection from the nucleolytic activity of
WT EcoP15I (ﬁgure 4C, lanes 1 and 2).
Based on the above observations we concluded that
mutation of the aspartate of motif III to asparagine did
not appear to affect the methylation activity of
EcoP15I, as it could methylate the substrate DNA with
efﬁciency comparable to the WT enzyme and protect it
from the subsequent round of nucleolytic cleavage by
WT EcoP15I. However, mutation of the aspartate to
alanine appeared to have a severe effect on the
methylation activity of the enzyme. In comparison to
the WT enzyme, at least 100-fold excess of AdoMet
had to be provided for similar amount of methylation to
be carried out by EcoP15IM.D101A.

4. Discussion
AdoMet-dependent DNA MTases have conserved
motifs that are proposed to be important for AdoMet
binding, recognition of target sequence, and catalysis

(Bheemanaik et al. 2006). The role of some of the
motifs is well characterized, in particular the catalytic
motif IV (D/NPPY in a, b and c families). Here we
have probed the role of motif III. Structures of b family
DNA MTases bound to AdoMet or its analogue have
shown that a residue, often an aspartate, from this motif
forms a hydrogen bond with N6 of the adenine moiety
of AdoMet. Here we studied the mutants of aspartate of
motif III in the Mod subunit of EcoP15I, a b family
MTase. We identiﬁed 100-GDN-102 as motif III in
EcoP15I.
Mutation of the aspartate to alanine appeared to
diminish the methylation activity of the enzyme at
lower concentration of AdoMet. We found that about
100-fold excess AdoMet was required by
EcoP15IM.D101A to perform methylation on par with
WT enzyme. As the effect of the mutation could be
overcome by increasing the concentration of AdoMet,
we think that the afﬁnity of EcoP15IM.D101A for AdoMet is about 100-fold lower. The observation that
mutation of the aspartate to alanine affects the
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Figure 4. Methylation assay. (A) An outline of the methylation assay used in the study. (B) A 1% agarose gel to analyze the
cleavage of the methylated products of WT EcoP15I and EcoP15IM.D101A in presence of varying concentrations of AdoMet.
Lane 1: DNA Ladder; Lane 2: free DNA; Lane 3: unmethylated DNA cleaved by WT EcoP15I; Lane 4: DNA methylated by
WT EcoP15I in presence of 0.1 lM AdoMet; Lane 5: in presence of 1 lM AdoMet; Lane 6: in presence of 10 lM AdoMet;
Lane 7: in presence of 100 lM AdoMet; Lane 8: DNA incubated with EcoP15IM.D101A without AdoMet and cleaved by WT
EcoP15I; Lane 9: DNA methylated in presence of EcoP15IM.D101A and 0.1 lM AdoMet and cleaved by WT EcoP15I; Lane
10: in presence of 1 lM AdoMet; Lane 11: in presence of 10 lM AdoMet, Lane 12: in presence of 100 lM AdoMet.
(C) Lane 1: DNA methylated in presence of EcoP15IM.D101N and 0.1 lM AdoMet and cleaved by WT EcoP15I; Lane 2: in
presence of 1 lM AdoMet; Lane 3: in presence of 10 lM AdoMet, Lane 4: in presence of 100 lM AdoMet.

enzyme’s afﬁnity for AdoMet is consistent with the
proposal that the carboxyl group of the aspartate forms
a hydrogen bond with N6 of the adenine moiety of
AdoMet. This conclusion is also consistent with studies
on tRNA m1A58 MTase TRM6-TRM61 and
RNA:m5C MTase, where mutation of the aspartate
interacting with N6 of the adenine moiety of AdoMet
affected their afﬁnity for the ligand (Wang et al. 2016;
Liu et al. 2017).
Interestingly, mutation of Asp-101 to asparagine in
EcoP15I Mod did not appear to affect the methylation
activity. This possibly is because the carboxamide
group of asparagine can still form a hydrogen bond
with N6 and facilitate AdoMet binding. Consistent
with this result, we found that though an acidic amino
acid in motif III, in particular aspartate, appears to be a
common feature of all AdoMet-dependent DNA

MTase, it is not a necessary feature. DpnM, a member
of the a family of DNA MTases, has an aspartate in
motif III (ﬁgure 5A). On the other hand, in DNA
Adenine Methyltransferases (DAM), another member
of the a family of DNA MTases, motif III has a polar
residue, such as histidine, serine or asparagine (ﬁgure 5B). This indicates that the interaction with N6 of
the adenine moiety is a hydrogen bond with the residue
from motif III being the acceptor. Structures of DNA
MTases of b, c and C5-cytosine family of MTases
bound to AdoMet or its analogues reveal an aspartate
in motif III interacting with N6 of the adenine moiety
(ﬁgures 5C–E and 6).
AdoMet-dependent RNA MTases, such as ribosomal
MTases and METTL3, also have a conserved aspartate
at the turn connecting b3 and aC (ﬁgures 5B, C, 6).
The ribosomal MTases are structurally similar to the a
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Figure 5. Structure-based sequence alignment of certain families of DNA, RNA and protein MTases. The PDB IDs of the
structures used for obtaining the alignment are given in parentheses along with the name of the protein. Due to lack of
structures, in certain alignments amino acid sequences of proteins without a structure were also used. In such cases, the
source organism is named. The motif III residue interacting with N6 of the adenine moiety of AdoMet is in a blue box and
highlighted using a blue arrow. In the case of RNA MTase METTL16, the interacting residue is highlighted using an orange
arrow. The catalytic motif IV is in red box.

family of DNA MTases, while METTL3 is structurally
similar to the b family. In the AdoMet bound structure
of the RNA MTase METTL16, which is structurally
similar to the c family of DNA MTases, N6 of the
adenine moiety is hydrogen bonded to a main chain
carbonyl group of Thr-164 in the turn connecting b3
and aC (ﬁgure 5D). This is because of the distinct

conformation of the turn in METTL16, which has a
proline in it.
We next proceeded to analyze the structures of AdoMet-dependent protein MTases. A majority of these
MTase methylate histones. The structure of AdoMet
bound DOT1L, which is a histone lysine MTase and has
the canonical core of an AdoMet-dependent MTase

The conserved asparate in motif III of DNA methyltransferase
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Figure 6. Conservation of the acidic residue on the turn connecting b3 and aC in AdoMet-dependent MTases. Exocyclic
DNA MTases: PvuII (PDB ID: 1BOO; Gong et al. 1997), Taq1 (PDB ID: 1AQI; Schluckebier, et al. 1997), DpnII (PDB ID:
2DPM; Tran et al. 1998). Endocyclic DNA MTases: HhaI (PDB ID: 3EEO; Klimašauskas et al. 1994), DNMT1 (PDB ID:
3OS5; Estève et al. 2011). Ribosomal MTase (PDB ID: 6IFT; Bhujbalrao and Anand 2019). Protein MTases: DOT1L (PDB
ID: 1NW3; Min et al. 2003), PRMT1 (PDB ID: 1OR8; Zhang and Cheng 2003), DIM5 (PDB ID: 1PEG; Zhang et al. 2003).

(Cheng and Roberts 2001; Min et al. 2003), also has an
aspartate at the turn connecting b3 and aC interacting
with the N6 of adenine moiety (ﬁgures 5F, 6). Protein

arginine methyltransferase (PRMT1), which lacks b6
and b7 in the core (Zhang and Cheng 2003), has a
glutamate at the same position, near the C-terminus of
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b3. As in the case of other MTases, the glutamate forms
a hydrogen bond with the N6 of the adenine moiety
(ﬁgures 5G, 6). In SET-domain MTases, which has a
fold distinct from other families of AdoMet MTases,
we ﬁnd that the N6 of the adenine moiety is hydrogen
bonded with the main chain carbonyl O of a histidine
residue, which is part of the highly conserved motif III
of SET-domain proteins RFINHXCXPN (Cheng et al.
2005).
To summarize, the structural analysis described
above thus reveals the conservation of a hydrogen bond
acceptor, most often a carbonyl group from an acidic
amino acid located close to b3 of the MTase core,
which forms a hydrogen bond with the N6 of the
adenine moiety of the bound AdoMet. This conserved
interaction can be exploited for inhibitor/drug design in
future. Mutation of the acidic residue diminishes
methylation activity in the Type III RM enzyme
EcoP15I, possibly due to reduced afﬁnity for AdoMet.
The afﬁnity of the WT and mutant enzymes remain to
be quantiﬁed. Mutation of the acidic residue of MTase
in the cell could modulate the enzyme activity in particular under conditions where the concentration of
AdoMet becomes limiting, and thus affecting cell
physiology.
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