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1. Introductinon

Acctylation of c-amino groups of lyzine residues is
observed in £2a1 and 3 histones from calf thymus
[11. In these histone fractions, the acetylaizd Iysine
residues lie in the basic amino-terming? regions of the
molecules [2,3]. Tt has been sugpested that these re-
gions ay be DNA-binding sites and that acetylation
of the e-amino groups of the lysine residues wounld af-
fect the tighiness of the hinding of these regions to -
DNA and thus participate in the regulation of infor-
mation transfer from DNA [4]. Acewvlation is revers-
ible and histone deacetylases which catalyze the hy-
drolytic cleavage of thess acetyl groups wers ex-
tracted and purified from calf thymus {5-9j .

Recently amine acid sequance of £2a2 histone
from calf thymus was determined [10]. This hisione

“has also a basic amino-terminal region and its se-
guence is homologous to the corresponding region of
f2al, but no lysine residues are acetylated significantly
[10]. It may be possibis that f2a2 histone is acsty-

Jated in rivo but the aaely] BIOUpPS iurn over rapidly
by the action of deacerylase. However, the enzymatic
deacetylation of {2a2 histone has not been examired
for lack of the acetylated form.

We 1eport hers that the chemical .acettylaﬁmn fof
f 2;2 with acetyl-CoA introdnced acety] groups prefer-
entially inic the e-amino group of Iysine residues in
ihe amino-terminal region and that the introduced

-acety] groups could be Iremmreﬂ by ﬁeacety!ase in the -
rcalf ﬁhymus extract. :
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2. Methods

fZ2a2 Histone was pyepared from: calf thymmus by
the method of Johns {11] and purified by Biogel P-
60 column chrematography [12] . The purity was
checked by polyacrylarmide gel electrophoresis {13]
and amnino acid analy sis.

Acgtylation of £2a2 with [14C)ecetyl-CoA was car-
ried out according to the method of Paik et al. {14].
Histone (3.75 mg) was incubated with [1-19C] acetyl-
ToA {0.25 pCi, 46 nmoles, the product of the Radio-
chemical Centre, England) at pH 9.2 at 37° for 150
min [7]. The specific activity of the product was
about 5 X 10% dpm/ing, indicating about .06 mole
of acetyi group was intreduced inte 1 mole of histone
O &1} AVSTAZE.

The calf thymus extract was prepared as described
previously ]8]. Biologically acetylated whole histone
was prepared by incubating calf thymus nuclei with
[**C]acetaie [6]. Release of |14C]acetate from his-
tone was measured as described previously [6].

Complete acetylation of f2a2, tyyycin digestion
and fractionation of the digest ware carmried oni ac-
cording the method of Candido and Dixon [12].

3. Resulis and discussion

. Histone .. octions could be acelylated with acelyl-

- CoA nonenz, matically. Faik et al, found that the acet-

ylation sites me e-amino groups of lysine residues and

. at the maxiLum ap;pmxnnmely one oot of every 18

E ]ysme zesidues is acetylated {14] . However, the iysine
- residues acetylatzd under the ﬁondmun have not been
va:hamtte zed. In order 1o exarnineg the position of -~
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Fig. L. Electrcphoreuc patzem of: radioacﬁvny of tryptic pep-
tides, A mixture of [ Ciaccw[ €222 (0.51 mg, 38,300 dpm)
and cold £2a2 (5 mg) was acetylated with acetic anhvdride,
digested with trypsin (0.07 mg, twice-crystallized trypsin
from, Worthmgtqng_ Biochemical Corp. was treated with di-
toride) at 40° for 3,5 hr-and the digest
Sephadex G-25 column (1.2% 1394 cm)
‘ 1he method of Candido and Dixon [12). The
radmzctwe peptides were appiised on ’luyo No. 50 filter paper
(40X%10 cm) and mbm!tted 1o electrophoresis at 47 V pet
cm for 30 min in !}i M pyrzdmenacetate buffer, pH 3.6 A
portion of the paper was cut into strips, 1-2 ¢m in length,
and measured for tadmaetwlty. .

[14C) acetytlymna rosidues in [M¥C]acetyl-f2a2, the
histone was first cumpletely acetylated with cold ace-
tic’ anhydnde and then digested with trypsin [12}.
£2a2 Histoae contains 14 lysines and tryptic digestion
of the cump!etaly acetylated £2a2 is expected to give
5 lysine:containing peptides, i.e. two basic peptides
which'involve 4 lysines located in the amino-terminal
region, two neutral ‘peptides which involve:3 lysines
in the middle region and a large insoluble peptide
which involves 7 lysines in the sarbﬁxyt-termmal re-
gion {10] When the cﬂm;:atete[y acetylated sample
di ith tr .

Fes LIRS

'nenspemﬁc and other basic proteins such as Protar.,...

| 0-48* 475 17

fncubatmn mixtuxe cmtained caE{ mymus ﬁnzyme 55 ng,
2850 dprn of . [ C} aaetyl-fzaz 200, ug of cold. £2a2 and 10
amoles of sodinm ptmsphate hufi‘er. pH 7.0, Total vo!uma
was 0.6 mi, lncuhaﬁon was cartied outat 37" for 60 Toim,

" * Without cold f2a2
100 ug of pmtamme was added in place of cold £222.

spots, one neutral and one basic, appeared and the.
radivactivity was located ‘predominantly in the basic -

_peptide fraction (fig i) “The amino acid composition

of the fraction was Lys 3.8, Arg 2.1, Thr 0.9,Glu 1.4,
Gly 3.0, Ala 3.0 Therei'ore. it scems a mixture of

G!y »Lys—G En-GEy —~Giy—-Lys~Ala——Arg and

Ala—-Lys—-Aia—-Lys—-’i‘hr—Arg [10] The result indi-

cates that the‘pﬁncipal I“C]acetﬂat'éd lysine resi-
dues are located iri the amino-terminal reglon.
Deacetylation of [*4C]acetyl~f232 by the extract
from calf thymus was exammed As abuwn in table 1,
[MC}acetyI groups in th'; histone could be remaved
enzymatically. Addition of cold £242. apparcntly stim-
ulated the release of [14C}a¢etate, but this effect
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Fig. 2, Gel filiration on Sepharcse 4B, The crude exiract of
ealf thymus {148 mg protein, 10 md was applied ona

Sephzrose 4B colomn {2.2 ¥ 91 cm) and elated as described

previouwsly |8]. Fractions of 10 mi were collected. The deaee-
Tylase activity. was assayed by incobating 0.5 mi etiguols with
biclogically aceiylated whole histome (1006 dpm, 500 pg) or
0.2 ml alivuois with chemizally avetyizled 12a2 histone
{3830 dpm, 31 pg, containing 190 ug of protamine) at 37°
fm 10 min. {~—): Absprbance at 280 nmn; {o—o—2)%

g Enabeiazte m]aase from chemicaBy acetylated 1223,
{@--%--w): { «‘C]acemﬁ& relense from bm]ovaca}!y acetylated

whnlz histome.

labeled whole histone. As shown in fig. 2, elution pro-
files of both activities were similar but not identical.
Tt is nol clear whether a deacetylase specific for £2a2
is present, but the result is consisteni with the previ--
“ous Observation that Histone deaceiylase is heteroge-
meons with respect 1o ﬂﬁiecu]m wemgm and smbstrme
spzm*f‘ city [8].
. The results desceibed here suggeszt that f?a‘? his-
tome may be acetylated in vive and the acetyl groups
may tem over mpldiy by ﬂle achmm of demetylaﬁe in
calf thiymus.

~ The chemically acetylated {az may be usefulasa -

-~ substrate for the study of histone deacet. lase. How-
 ever, in contrast witl, £222, the chemical soetylation

' FEBS LETTERS

Meay 1973

of f2a} app;aremﬁy £id not Inirpdoce acely] eronps

into the emino-terminal region [35] and the asery-

lated f2al could not serve as a snbsirate for deacety-
lase [7].
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