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ABSTRACT: Distinct catalytic mechanisms have been proposed for the Gcn5 and MYST histone
acetyltransferase (HAT) families. Genb-like HATs utilize an ordered sequential mechanism involving
direct nucleophilic attack of th-¢-lysine on the enzyme-bound acetyl-CoA. Recently, MYST enzymes
were reported to employ a ping-pong route of catalysis via an aceygteine intermediate. Here, using

the prototypical MYST family member Esal, and its physiological complex (piccolo NuA4), steady-state
kinetic analyses revealed a kinetic mechanism that requires the formation of a ternary complex prior to
catalysis, where acetyl-CoA binds first and CoA is the last product released. In the absence of histone
acceptor, slow rates of enzyme auto-acetylationx(7L0~* s, or ~2500-fold slower than histone
acetylationk.a:= 1.6 s'1) and of CoA formation (0.0021-%) were inconsistent with a kinetically competent
acety-enzyme intermediate. Previously, Cys-304 of Esal was the proposed nucleophile that forms an
acetyl-cysteine intermediate. Here, mutation of this cysteine (C304A) in Esal or within the piccolo NuA4
complex yielded an enzyme that was catalytically indistinguishable from the wild type. Similarly, a pH
rate kea) analysis of the wild type and C304A revealed an ionizatioka(p 7.6—7.8) that must be
unprotonated. Mutation of a conserved active-site glutamate (E338Q) reklisce@00-fold at pH 7.5;
however, at higher pH, E338Q exhibited nearly wild-type activity. These data are consistent with Glu-
338 (general base) activating thke-lysine by deprotonation. Together, the results suggest that MYST
family HATSs utilize a direct-attack mechanism within an Esaktyl-CoAhistone ternary complex.

Post-translational modification of histones is linked to a lation, is dynamically controlled by the opposing actions of
multitude of cellular processes, including transcriptional histone acetyltransferases (HATahd deacetylases (HDACS)
regulation, DNA damage repair, and DNA replicatidn-( (2). The two main families of HATs that comprise the Gcn5-
3). One prominent histone modificatioN-e-lysine acety-  relatedN-acetyltransferase (GNAT) superfamily are the Gen5
family and the MYST (MOZ, Ybf2/Sas3, Sas2, Tip60)
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family (3—6). The Gen5 family of HATs includes Gen5 and — at 25°C using a peptide corresponding to the 20 N-terminal
p/CAF which have well-established sequential mechanismsresidues of histone H4, SGRGKGGKGLGKGGAKRHRK.
of acetylation {—10). Following the formation of aternary = The peptide concentration was determined by amino acid
complex of acetyl-CoA, histone, and enzyme, an active-site analysis (Molecular Structure Facility at the University of
base deprotonates lysine, allowing direct attack ofNkhe California, Davis, CA) and by BCA assay.
lysine on the carbonyl carbon of acetyl-CoA. A direct acetyl-  Experiments with propionyl-CoA as the substrate were
transfer mechanism contrasts with that recently proposed forperformed using the DTNB assay. Reactions were performed
the MYST family member fronBaccharomyces cerisiae in 50 mM Tris at pH 7.5 and 23C with 1 mM EDTA, 0.1
Esal (1). UM picNuA4, 10-100uM propionyl-CoA, and 36-550uM

The core structure of Esal is significantly similar to that H4:-20. Reactions were quenched in 10% SDS and 4 mg/
of the Gen5 HAT family, and accordingly, the first structural ML DTNB in 50 mM Tris (pH 7.5) and 1 mM EDTA.
report proposed a catalytic mechanism analogous to thatAbsorbance was measured in a 384-well plate using a
established for Gen5-like HATS/¢10, 12—16). The most Multiskan Ascent plate reader (Thermo Scientific, Waltham,
recent crystal structure of Esal truncated at residues-160 MA).
435 (Esalso-435) revealed the presence of an acetylated PH Profiles.Assays for determining the rate of catalysis
cysteine residue (Cys-304) at the putative active Sit®. ( over a pH range were performed as described above with
This observation and the fact that Cys-304 is invariant among 75 «M acetyl-CoA and 1 mM H4 5 in each reaction. The
MYST members led to the proposal that Esal and all MYST assays were buffered with either 50 mM Tris, 50 mM bis-
family HATs utilized a catalytic mechanism requiring the Tris, and 100 mM sodium acetate or 50 mM Tris, 50 mM
formation of a discrete acetytysteine intermediatel(11). ethanolamine, and 100 mM ACES. These buffers have been
However, utilization of a poorly active, truncated form of Shown to have a constant ionic strength over a wide pH range
Esal and the structural similarity between Esal and Gen5-(21). The picNuA4 complex exhibited similar levels of
like HATs raise significant questions about the catalytic activity in both buffers.
mechanism. MutagenesisThe C304A, C304S, and E338Q mutations

Here, we investigate the catalytic mechanism using piccolo Were introduced separately into the Esal gene in the
NuA4 (picNuA4), a trimeric complex composed of full- PST50Trc3-yEsal plasmid using the QuikChange mutagen-
length Esal as well as two accessory proteins, Epll and®€Sis procedl_lre. The entire Esal coding region was verified
Yng2, that constitute the minimal core complex capable of by séquencing before the Esal translational cassette was
efficient histone acetylation (ref7 and18 and a manuscript subcloned to _create pST44 bacterial expression vectors that
submitted for publication). Previous biochemical analysis of coexpress His-tagged Epl1(5880), Yng2(+-218), and
a variety of Esal constructs indicated that the catalytic ESal containing the point mutatioh§, 23). S
activity is 100-1000-fold lower than that of picNUAA4LY). Data Fitting. Data from blsub_strate analysis and |nh|b|t|_on
Therefore, we chose to examine this physiologically relevant 25Says were fitted to the equations (eqs 1 and 2, respectively)
enzyme complex, which displays catalytic activity similar of Clelaljd in Kme’;asyst (Intellikinetics, State College_, PA)
to that observed for members of the Gen5 HAT famBy-( as described preV|ogsI38,(9). The pH rate data were fltted
10). We demonstrate that Cys-304 is completely dispensablet© €d 3 €2), whereC is the pH-independent rate, [H] is the
for substrate binding and catalysis and provide evidence thatconcentration of protons, ankl, is the acid dissociation
Esal employs a direct-attack mechanism from a temaryconstant. All data were displayed using Kaleidagraph (Syn-
complex. Moreover, we provide evidence that the conserved €9y Software, Reading, PA).

active-site Glu-338 deprotonates tNec-lysine of histone, _ _

facilitating the nucleophilic attack on the bound acetyl-CoA. v = (ViAB(KigK, + KB + KA+ AB) - (1)
This detailed functional analysis suggests that MYST family — (VISTVIK (1 + I/K.) + IS 2
HATSs utilize a direct-attack mechanism (sequential), similar v = (Vi SD/Kn( o) T[S 2)
to that established for the Gen5 HAT family. These results C

have important implications for the rational design of v=log [H] 3)
mechanism-based inhibitors for the entire family of MYST 1+-—=

HATS. Ka

EXPERIMENTAL PROCEDURES Mass Spectrometry of Peptidéssal C304A and C304S

mutants were confirmed by mass spectrometry. The picNuA4

Chemicals and Reagenf3TT, Tris base, acetyl-CoA, and complex was resolved via SBPAGE, and the band
other reagents were purchased from Sigma-Aldrich or Fisher; corresponding to Esal was excised. Gel pieces were reduced,
DTNB was purchased from Pierce, and acrylamide/bisacryl- alkylated, and digested with trypsin using standard protocols,
amide was purchased from Bio-Rad. All reagents were of and samples were further processed for MALDI by Omix
the highest quality and used without further purification.  tip (Varian, Inc.). MALDI TOF/TOF was performed at the

Purification of picNuA4, Esal, and Mutan®urification University of Wisconsin Biotechnology Center on a 4800
of enzymes was performed as described by Selleck et al. MALDI TOF/TOF instrument (Applied Biosystems, Foster
(18). Bradford and activity assays were used to determine City, CA).
the enzyme concentratiod9). RESULTS

Histone Acetyltransferase Assapssays were performed
as described by Berndsen and Der0)( All reaction Steady-State Kinetic Analysis of picNuA4 Suggests an
mixtures contained 50 mM Tris (pH 7.5) and were performed Ordered Sequential Mechanisfor the mechanistic inves-
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tigation reported in this study, we utilized purified, recom- A @
binant piccolo trimeric complex picNuA4, containing the full- 7 4
length catalytic subunit Esal, and subunits Yng2 and Epl1, 6

which is the minimal core enzyme capable of efficient
nucleosomal acetylatiod ¢, 18). Where appropriate, we also
report results from full-length Esal that is not complexed
with Yng2 and Epll. To distinguish between direct-attack
(sequential) and obligate acefdysteine enzyme intermedi- )
ate (ping-pong) mechanisms, a steady-state kinetic analysis
was performed. Initial rates of product formation were
determined at varied concentrations of both substrates, acetyl- 0 < . s e s
CoA and a histone H4 peptide (k40 corresponding to ) He TuMt ’
residues +20, and the rate data were plotted in double- 0
reciprocal format (LineweaverBurk). Figure 1A shows a
representative data set, demonstrating an intersecting line
pattern, consistent with a sequential mechanism and the
requirement for ternary complex formation prior to catalysis.
The ket value of 1.8+ 0.6 s was determined, with &n,

for acetyl-CoA of 0.9+ 0.3uM (Kq = 1.2+ 0.4 uM) and

a Km for H4,-50 of 192 4+ 63 uM (Kq = 251 £+ 46 uM).

To confirm the observed intersecting line pattern in the
bisubstrate analysis, we utilized the approach of employing 8l
an alternate acyl-CoA substrate (higligs), similar to that . . . . .
performed by Radika and Northrop, who determined a 0 0005 001 0015 002 0025 083
sequential mechanism for kanamycin acetyltransfer2ge ( 1H4, 1uM
Here proprionyl-CoA was used, revealing high&y (24 + c
11 uM) andKy (130 £ 6 uM) values, compared to those of
acetyl-CoA. The double-reciprocal plot with varied Hg
and proprionyl-CoA displayed a pronounced intersecting line
pattern, demonstrating a strong effect of,H4 concentration
on the k.afKm for propionyl-CoA. This dependence is
represented in the replot &f/k.ofor propionyl-CoA versus
1/[H4,—50] in Figure 1B. Thekes for propionyl-CoA was 1.6
+ 0.3 st with a koK of (6.54 0.8) x 10 M~*s%, and
for H4,_5, thek.o/Km value was (5.5 0.2) x 100 M~1s™,

A characteristic feature of the Gcnb-like HATSs is the T e e,
ability of the product CoA to act as a competitive inhibitor 1TACCOA] pM”
against the substrate acetyl-Co# §). Because acetyl-CoA
is the first substrate to add and CoA is the last product to FIGURE 1. picNuA4 requires a ternary complex for histone

leave in the kinetic mechanism, acetyl-CoA and CoA acetylation (A) Double-reciprocal plot from a bisubstrate
experiment. Acetyltransferase reactions were conducted in 50 mM

compe.te for_ the free enzyme form..W(_a performed iqhibition Tris (pH 7.5), 1 mM DTT, and 0.kM picNuA4 with coupled
analysis using CoA as a product inhibitor of the picNUA4  assay conditions as described by Berndsen and D@y (
reaction. A series of initial velocities were measured at Acetyl-CoA concentrations are 0.2®Y, 0.5 @), 1 (v), and
saturating levels of Hd», where acetyl-CoA concentrations 10 uM (right triangles) with the Hd >, concentration varied
were varied at different fixed levels of CoA. The resulting rom 50 to 1800uM. Data were fitted to eq 1 for a sequential

. - . mechanism in Kinetasyst and depicted in Kaleidagraph. Exper-
data shown in double-reciprocal format (Figure 1C) produced jents’ were repeated in triplicate with a representative exper-

an intersecting line pattern that converged on yhexis, iment shown. (B) Slope replot from the bisubstrate experiment using

indicating competitive inhibition. The inhibition constai) propionyl-CoA and H4 ,,. DTNB assays were conducted in 50

for CoA was 1.8+ 0.8 uM. Collectively, our steady-state MM Tris (pH 7.5) with 1 mM EDTA with 0.1uM picNuA4. The

analyses are consistent with a sequential mechanism involy-Propionyl-CoA concentration was varied from 10 to 1M with

. . . the H4_,o concentration varied from 36 to 5%0M. Curves were

ing formation of a ternary complex (picNuAdcetyl-CoA  figeq to the Michaelis-Menten equationd = (Vi[S])/(Km + [S])]

H4150) prior to any chemical step in the reaction mechanism. in Kaleidagraph to determini@a andkea/Km. The 1/kcafK) value
Cysteine 304 Does Not Mediate Acetyl Transfén with propionyl-CoA was then plotted vs 1/[k4o]. Experiments

directly investigate the role of Cys-304 in picNuA4- and Were repeated in duplicate with average datathe standard

... deviation shown. (C) Double-reciprocal plot showing CoA inhibi-
Esal-catalyzed acetyl transfer, we replaced Cys-304 Wlthtion when the acetyl-CoA concentration is varied at a constant

either alanine or serine in full-length Esal and within the peptide concentration. Reactions were conducted in 50 mM Tris
trimeric picNuA4 complex. These amino acid substitutions (pH 7.5), 1 mM DTT, 0.03zM picNuA4, and 500uM H4;_.
were confirmed by DNA sequencing of the expression The acetyl-CoA concentration was varied from 1 to4@ at 0

i ifin®), 2.5 (right triangles), 5¥), and 18.2:M CoA (m). Data were
plasmids and by mass spectrometry of the expressed, purlflec#itted to eq 2 for competitive inhibition and depicted using

protein (Table 1). Mass spectral analysis of tryptic peptides Kaleidagraph. Thek; for CoA was determined to be 18 0.8
revealed the correct masses of 2198 Da (2141 Pa  ,M. Experiments were repeated in duplicate with representative
alkylation) for the wild type (ESADGYNVACILTLPQYQR),  data shown.

1/rate s

56

/K uUMs

m Prop-CoA cat

K

1/rate s
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Table 1: Kinetic Constants for Piccolo NuA4 and Catalytic Mutants

Km(ACCOA)  Km-pepiide Keal Km(ACCOA) Keal Km—peptide
enzyme peptide sequence by MS [mass (Da)]  Keat(s71)?2 (uMm)2 (um)2 (M1s M-1s™)
wT ESADGYNVACILTLPQYQR 1.6+0.1 25+03 216428 (6.4+09)x 106  (7.4+1.1)x 10°

(2141+ alkylation= 2198 Da)
C304A ESADGYNVAAILTLPQYQR (2109) 0.76£ 0.1 1.5+ 0.2 372+ 27 (5.1+£ 1.0) x 10° (2.0+£0.3)x 1¢°
C304S ESADGYNVASILTLPQYQR (2125) 0.14 0.02 2.0+ 0.3 182434 (7.0£1.5)x 100 (7.7£1.8)x 1®?
E338Q (9.1+1)x 108  1.2+0.2  135+10 (7.6£15)x 10° (6.7+0.9)x 10

a All values are averages determined from duplicate or triplicate independent experimentsSshbesstandard deviation.

2109 Da for C304A (ESADGYNVAAILTLPQYQR), and
2125 Da for C304S (ESADGYNVASILTLPQYQR). The
picNuA4 mutants (C304A and C304S) were subjected to

steady-state kinetic analysis to determine their effect on all

kinetic parameters (Table 1). Strikingly, the C304A mutant
of picNuA4 displayedk.ot and keof Ky Values within 3-fold
of those determined for wild-type picNuA4 (Table 1). The
C304S mutation yielded a 10-fold lowék,: compared to
that of wild-type picNuA4, although thi&,, values for both

substrates were not appreciably affected. Together, these data=
indicate that Cys-304 does not play an essential catalytic role

in the efficient histone acetylation mediated by picNuA4.
To determine if the picNuA4 complex had a compensatory

mechanism when Cys-304 was substituted, we determined
the effect of the C304A substitution on Esal alone. The rates

(apparenk.,) of peptide acetylation for Esal and the C304A
mutant were 0.0019- 0.0001 and 0.0015% 0.0001 s?,

1005""I""I""I""I'"'I""=

10 ¢ 3

‘-A —E

‘0

p r

-a' 0.15— 3

b -

g” [ ]
0.01 | 3
0.001 |- i
00001 Lo vy

5 6 7 8 9 10 11
pH

respectively (data not shown). These results are consistenfFicGure 2: pH profile of picNuA4 and mutants. Assays of picNuA4

with the lack of involvement of the Cys-304 sulfhydryl in
catalysis by either Esal or picNuA4.

Acetylated Piccolo NuA4 Is Not Kinetically Competent.
To characterize the auto-acetylation of picNuA4, a variety
of biochemical and kinetic experiments were performed. In
the presence of'{Clacetyl-CoA, all three proteins, Esal,
Yng2, and Epll, were labeled with“Clacetate. Yng2
displayed the highest level of acetyl incorporation, followed
by Esal and then Epll (Figure 1A of the Supporting
Information). The acetate incorporated into picNuA4 could
not be removed with heat, DT B;mercaptoethanol, or CoA,
suggesting the formation of a stable linkage that is not
consistent with an acetylcysteine intermediate (Figure 1B
of the Supporting Information and data not shown). Ad-
ditional attempts to observe picNuA4-catalyzed acetyl ex-
change between acetyl-CoA and a CoA analogue, 3

activity were performed under saturating conditions for both
substrates (7aM acetyl-CoA and 1 mM H4 ,,). Reactions were
performed in either 50 mM Tris, 50 mM bis-Tris, and 100 mM
sodium acetate or 50 mM Tris, 50 mM ethanolamine, and 100 mM
ACES buffer from pH 5.5 to 10.5. Data for the wild-type enzyme
are denoted with squares, those for C304A with circles, and those
for E338Q with triangles. Data were fitted to eq 3 and depicted
using Kaleidagraph. TheKa value determined for the wild-type
complex was 7.8t 0.1, for C304A 7.6t 0.2, and for E338Q 9.2

+ 0.1. Experiments were repeated in duplicate or triplicate with
representative curves for each enzyme shown.

general base, deprotonating the lysine residue for direct attack
on the carbonyl of bound acetyl-CoA7,(12, 25, 26).
Previously proposed mechanisms for acetyl transfer by Esal
implicated Glu-338 as being critical for deprotonation of the
substrate lysinel(, 12). We constructed an Esal E338Q
mutant of picNuA4 and investigated its potential role as the

dephospho-CoA, yielded no significant exchange above general base.
background levels (data not shown). We next measured the Steady-state kinetic analysis of the E338Q mutant of

rates of CoA formation in the absence of histone peptide,

under either catalytic (nanomolar) or noncatalytic (micro-
molar) amounts of picNuA4 (Figure 1C,D of the Supporting
Information). With catalytic levels of picNuA4, the rate of
CoA formation is not significantly higher than that observed
for the spontaneous hydrolysis of acetyl-CoA. With micro-
molar levels of picNuA4, the rate of CoA formed was 0.0021
+ 0.001 s*. Similarly, the rate of picNuA4 auto-acetylation
was (7+ 0.2) x 104 s1, or ~2500-fold slower than histone
acetylation (Figure 1E of the Supporting Information).
Glutamate 338 Deprotonates the Substrate Lydtaing

picNuA4 indicated that while substrakg, values for both
substrates were similar between the E338Q mutant and wild-
type complexes, thk., of the E338Q mutant was reduced
175-fold at pH 7.5 (Table 1). We next determined the effect
of pH on thek., for wild-type, C304A, and E338Q picNuA4
complexes (Figure 2). The pH profiles for wild-type and
C304A complexes were similar, withkp values of 7.8+

0.1 and 7.6+ 0.2, respectively, indicating the occurrence of
a single ionization that must be unprotonated for catalysis.
In contrast, the E338Q mutant displayed a much higler p
value of 9.2+ 0.1 for a single ionization that must be

provided strong evidence that Esal and picNuA4 employ a unprotonated for activity. As is evident in Figure 2, the
direct-attack mechanism from a ternary complex, we next value of the E338Q mutant begins to approach that of the
sought to identify the general base responsible for activating wild-type enzyme at very high pH values. The E338Q mutant

the attacking lysine nucleophile. In Gen5, a conserved

data revealed a pH-independent rate of.8.1 s'%, while

glutamate residue (Glu-173) was shown to function as a those from the C304A and wild-type complexes yielded pH-
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Glu33s
acetyl-CoA Histone /-0{
Lys,
H
Esal L» L» \x+NH2 \
Glu338
CoA-S ( Ho—(_
\nj o
o Lys,
—
pNH
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i HO _(—Glu338
sal L L Lys 0 /
\——\—NH
)=o
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Ficure 3: Direct-attack mechanism for acetyl transfer by Esal. After binding acetyl-CoA and peptide substrate to form a ternary complex,
glutamate 338 of Esal deprotonates ¢h@mine of lysine in the substrate. Lysine attacks the carbonyl carbon of the acetyl moiety of
acetyl-CoA, forming a tetrahedral intermediate, which then collapses to form CoA-SH and acetylated product.

independent values of 1.& 0.2 and 3.9+ 0.5 s?, to more subtle intersection line patterns with acetyl-CoA.
respectively. These results are consistent with a role for Glu- This issue is alleviated with a poorer (high€y) substrate
338 as a general base. At physiological pH values, Glu-338 such as propionyl-CoA (Figure 1B), which displayed a
deprotonates thél-e-lysine; however, the requirement for pronounced effect on the apparégyK, for propionyl-CoA
Glu-338-catalyzed activation of lysine becomes unnecessaryat varied peptide concentrations (Figure 1B). Interestingly,
for efficient catalysis at higher pH because the lysine side the k., using propionyl-CoA (1.6 §") was nearly the same

chain is unprotonated (apparerKjof 9.2) 7). as that for acetyl-CoA (1.87%), suggesting that the rate-
limiting step is similar at saturating substrate concentrations.
DISCUSSION The ability of CoA to competitively inhibit acetyl-CoA

provides additional evidence of a sequential mechanism in
which acetyl-CoA is the first substrate to bind and CoA is
the last product released. In a classical ping-pong mechanism,
acetyl-CoA binds first, followed by the transfer of an acetyl
to an enzyme nucleophil28). CoA must leave before the
peptide lysine binds and reacts with the acegthzyme

The catalytic mechanism for the MYST family of HATs
has been unresolved, 12). Esal is used as the prototypical
enzyme for understanding the structure and mechanism of
the MYST family. Primarily on the basis of the structural
similarity to the Gen5 family of HATS, initial structure

termination of the truncated E nzym t ! ; . e
dete ation of the truncated Esgslss enzyme suggested intermediate, thereby releasing acetylated peptide in the last

a sequential mechanism of acetyl transfe?)( However, a tep. | h 0. CoA should exhibit i
subsequent X-ray structure of the same truncated form St€P- N Such a scenario, LoA should exnibit noncompetitive

showed an acetylated cysteine near the active site, servindnh'b't'on' which was not observed in our study.

as primary evidence for the proposa| that an ae@ys_ Moreover, if the MYST family HATSs utilized an obligate
304 intermediate is required for catalysikll. Here, we acetyl-enzyme intermediate, there are several predictable
provide detailed functional data demonstrating that the outcomes upon reaction of the enzyme with acetyl-CoA.
mechanism of Esal and picNuA4 does not involve the These include the kinetic competence of the acetylated
formation of an acetytcysteine 304 intermediate. Instead, ©nzyme and the corresponding formation of CoA in the
the results fully support a ternary complex mechanism absence of a peptide acceptd7,(29). While Esal is capable
invo|ving a direct attack of a deprotonatbﬁg-wsine on the of auto—acetylation, this acetylation rate in the absence of
bound acetyl-CoA. Like the Gen5 HATS, the conserved Glu- Peptide was more than 2500-fold slower than the steady-
338 of Esal functions to abstract a proton from lysine to State rate of acetylation (¥ 10~ s vs 1.6 %), indicating
promote the nucleophilic attack on the acetyl carbonyl carbon that the observed acetylation cannot serve as a catalytically

of acetyl-CoA. competent species (Figure 1E of the Supporting Information).

ployed and acetyl-CoA was the acyl dondd). The exact  intramolecular acetylation is occurring on lysine residues
nature of this discrepancy is unclear; however, the low rates (Figure 1B of the Supporting Information). Last, the rate of
of acetylation by the truncated Esadlss (~60-fold lower CoA formation (0.0021°s') upon reaction of high levels of
kealKm for peptide) and the narrow range of substrate PICNUA4 and acetyl-CoA does not account for a kinetically
concentrations used in the previous study may have con-competent rate (Figure 1C of the Supporting Information).
tributed to this apparent difference and to an assignment of 10gether, these results argue against an acetytyme

a ping-pong mechanisni). In the study presented here, intermediate being involved in the catalytic mechanism.
we observe intersecting line patterns using both acetyl-CoA Contrary to a previously proposed catalytic mechanism,
and proprionyl-CoA as a varied substrate. It is likely that Cys-304 of Esal does not function as the nucleophile in a
the low Ky, and Ky for acetyl-CoA and the technical covalent catalysis-type mechanisti). A complete steady-
limitations this presents for the HAT assays may contribute state analysis of the C304A mutant of picNuA4 revealed that
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an alanine substitution at this site leads to an almost held conclusion that MYST HATs might employ a different
insignificant change in all kinetic parameters (Table 1). catalytic mechanism than other members of the GNAT
Similarly, the C304A mutant in Esal alone exhibited no superfamily (1). Instead, our study supports the notion that,
significant change in the maximum rate of acetylation, despite the disparities in primary structure and substrate
compared to full-length wild-type Esal. The lack of an effect specificity between the diverse members of transferase
of the C304A substitution suggests that both Esal alone andfamilies, GNAT superfamily enzymes use an evolutionarily
picNuA4 utilize the same catalytic mechanism, one that does conserved mechanism dfacyl transfer 4).

not require an acetylCys-304 intermediate. Yan et al.k)

reported that the C304A mutation in truncated Esalss ACKNOWLEDGMENT

resulted in a protein with no detectable activiiyi). Given
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