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DEINTWER, TFE, FIDAFIE LT, EXAFVUEAENTER ST
%o

SEFEIL, ~ U ZADOFEAF L OWGHERkAZ VT AP FRIEIC LD Z o
7D L E B HEE OB DTN, B AT U UEREN A F L E
fiSNDFT-72EE E LT PERESR ) 7—EBDV 7 2=y hTh % y-enolase
Z[AE LTz, y-enolase L 3FFHDO R 57T I/ Mlly| 2 Ff>x /) 77— (a. B. y)
DL, R RICERT 2V 7 2=y FTHY, 2O 190 FHDOE ATV
VRN AT AL IND Z EEB LN LT, S HIZ, ZTRE THER I N TV
STt A M COFRRZRERE LT, ERXATFVUEREDO AT L E R LT, B X
~ld, H2A, H2B, H3, H4 L W) 4FEE DT A N Z NI EHRZOF D
LEOTLSEETHRINTNDN, ZDIHBEXAF VU AFIALEMLE LT,
H2A @ 82 FHE H3 D39 FEHOE AT VU EEEZZNENRFE L, BEA
DAFIAERIDIZE A EXY VUREITET L TNDEZ &, EATF VUK
D ATFIAGITIR SN TR E DO BAR FHBIAFET D XA AT Z 5 2 &R
e X7,

Proteins are modified after translation (biosynthesis) by chemical modifications,
resulting in a diversity of functions. One such modification, methylation, was generally
believed to occur on lysine and arginine residues, but recently histidine residues have
attracted attention as a third methylation.

This year, we identified y-enolase, a subunit of the glycolytic enzyme enolase, as a
new substrate for methylation modification of histidine residues based on a combined
analysis of biochemical protein fractionation and analytical chemistry using mouse
skeletal muscle and brain tissue. Of the three different amino acid sequences of enolase
(a, B, and y), the 190th histidine residue of y-enolase, which is expressed specifically in
the cranial nervous system, was found to be methylated. Furthermore, methylation of
histidine residues was found as a post-translational modification of histones that had not
been previously identified. Histones consist of an octamer composed of two each of four
core histone proteins, H2A, H2B, H3, and H4, of which histidine methylation occurred at
histidine residue 82 of histone H2A and at histidine residue 39 of H3. Most histone
methylation modifications were concentrated on lysine residues, suggesting that
methylation of histidine residues occurs on histones in a limited number of specific gene

regions.
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v-enolase (ENO2) is methylated at the Nt position of His-190 among enolase isozymes
J. Biochem.174(3):279-289.doi: 10.1093/jb/mvad042. (2023)
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“Emerging impacts of protein methylation on biological functions”
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Akiyoshi Fukamizu

“Emerging impacts of post-translational modification of protein methylation upon arginine and
histidine residues”
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“Protein histidine methylation: An old and new post-translational modification”
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