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STRUCTURE NOTE

Crystal Structure of a Putative Phosphinothricin
Acetyltransferase (PA4866) from Pseudomonas aeruginosa
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Introduction. In the genome of P aerpginose AL 1
[httpofveww pacudomonas comd) Lhe pene PALSES oncodes
a 172 amino acid protein (pitad belonging Lo Lhe GUNSA
family of aceiy] transferases (PRO0GEAL Blast scarches
revenl similar engymes in a wide range of Grameneegative
and Gregn-pugilive ereanizms. These ensymes are histed
either as hypothetical proteing or us pulalive phesphing-
thricm acetvl transferases (PATL PAT is crpressed n
Séreptormyees hygroscopicus' and 5 wretdochromogenes
and catolywes the acetylation of phosphinathricin, a gluta-
mate analog widely used as o herbicide, which exerts ils
phvtarasie sllect on plants® by inhibiting glutamine syn-
thetase,” Pita displaye 45 and 4% sequence similarity (37
and 30% sequence dentity] with the owo PAT enzymes,
reapectively, We now reporl w ervstal siracture of this
enEye, as a basis for investigating its function,

Expertmental Progedures.  Purvificobtion of Se-mot pitn,
The pita gene (PA4BEB) was amplified by TOR from
Pavedomonos coragiviose PACT 188020 venomic DINA and
elomed intn the Ndel and Bamlll sites of vector pET 24y
IMNovageny PAC displays minor sequence  difforonces
compared with strain PADL in the Pieudomomas gemomea
databasze, In gene PA4SGE, (he only dilference between the
two straing i the nueleatide change i PAGT A1290(PACL,
resulling in the amino acd chanpgs T47A, Hecombinant
plaamiid DMNA was uzed o transform met” Beolesiofdo coff
strain B834 (DED Novagen) Cells were grown in 400 mT.
methionine-supplemented M% medivm to oo OO0, = 1,
resuzpended in freeh mediom withoot methionine, and
grown al 37°C fur § b before adding 50 mg Se-met fnllowead,
after 30 min, by 1T mM IPTG, Aller 905 b growlh o at 3770,
cells were harvested by contrifugation, resuspended in 20
b gold 50 mM Trs boffer, plf 752 1 mM EDTA, 1 m3
DTT, pH 7.2 (TEDN. Aller sonication, addition of (032 o
atreptonrein sulphote and cenlrilugalion, 45% twivi ame
maninm solphate was added to the supernatonl. The
precipilate was dizselved and dialysed against cold TED
belore leuding on o @-Sepharese 12 % 18 eml eolumn
Protein was cluted with o 400 ml linesr gradient of 11115
M NaC] T bofter, and the peale of 280 nm absorbing
material eluting at .15 M NaCl was bolked and procip
Labed willy TO (s ammonium sulphate. The precipitate
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was dissolved in TED (2 mbL), losded on a Sephacry] 200
enlumn (26 = 600 mm), and eluted with TED conlaining
.15 31 MaCll, Prak fractions (250 nng were bulked, and the
protein precipitated with ammoniom sulphate {7089 Gede
then dissolved in 025 ml TED and dialvzed apamat TR,
Crvafodfization. Crystals of Se-mel pila were grown uxing
the hanging deop vapor ditfusion method. The reservuir
sulubivn contained 1 ml, of 0.1 M HEPES ar pll7.3,
B2 2T (wiv] PEG 8000, and 0, 1% Jwi azide. The deaps
comdained 1 el protoin solution ad 10 ngfmT, Lo whizh an
eqqual wolnme of resprvair solution was added. The deops
were kepl at 291 I =050 and ervstals up to 200 um in
length appenred aller 6 b, Crystals were flash-cooled in
liguid mitrogen using rescevoir solution conlaining 22%
tvi |l vesenl

Duto colfectinn and processing. A SAD dataset was
colleoted at Sin 14,2, Synchrolron Radiation Smuree, [hares-
bury, UK th — 0975 A, 160 munt und processed with
DENZO" and the OO suite of programs.” The cevsluls
belong Lo space group 4,22 with ane molecule in the
asyounelriv wnil.

Sorwetiro determinotion, The pusilions of thres fout of 2
poaaible fourl Se atoms were determined with SOLVE, "
Eelinement of the Se atem positions was pertormed using
MLPHARE," fulluwed by density modificatinn with 134,95
Madel building and refinernend, Munusl model boilding
was perfirmed with QUANTA' independently of stlier
hemnolugous stractures availabde. Protein residues weore
modeled manuslly belore solvent moleenies and ligands
were ineorporated into the struclure. Relinement was
performed with ONS'Y Five pereent of reflections were
wsed Looealeulate the B valoe, used thronsheut the
refinemaent. provess, wilh the exception of twa final raunds
for which all reflections woere vied. Ligand topology and
parameter files wers obiained from the [IC Up dato-

UCorrespandence tar Paul TL Beewo, Raodall Theison of Cel] sned
Malecular Biophysics. King's Collage Lovdon, S Floae Mew Hunl's
Haomze, Goy's Campuos, London Bridees, Londen 5101000 UK F el
prul brownbdzelacuk

Kevetved T Marvch 20050 Accepted 7 March 2005
Published onling 13 Seprember 2005 in Wilsy InferScicnmen
Ceewwe niersciende witey comd, DO LOCT0025rn e 206005



HVH

AL M TIAVIES ET AL

TABLE 1. Data Processing and Refinement Statistics

[ata processing

Lnit zell dimensars (4 B b= TR0
o= 61750
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Fig. 1.

Sncture of tha aita manomer. Tha GRAT matifs idertfifiad by
Mauwald ard Landsman are idantiliad oy colar, in ardar fram he k- 10
thie Cetarminus. as falows: purple (matifS), green (mctif 0, blug imotif &),
ard red (mctif . Sther regions of the poiypeptide race are colored grav.
c-Helicas ane d-strands are labeled ol-4 and -5 The tigure was
dravwrt with Pymol, !

base, 1 The geometry of the final model was asscssed with
PROCHECK'Y and SFOHECT, Y with 81.6% of rezidues
adupling o Grverabde conformation and e remaining 8,4%
in acdditional alleweod regions. Data processing and refine

ment atatistics are presented mm Table T.

Results and Discession, Overall steectuee. The relined
strncture ol pita reveals a peotein with an affy fold.
comprizing residues 5—172 (residues 1 and 2 were disor-
dleped:, s theee dimensional atrocture reveals an abmost
triangular arrangement of ordered cecondary strucoural
elements surrounding g cenlral chianne] ronniog hrough
the protein, patially cnclosed at one end by several Ioops
(Frm 11 Tita's overall fold can be deseribed as tan remions
ol unliparallel B-sheet, cach Manbed by e-helices, The sl
antiparallel p-cheet (etrands B1—4 0 wraps around halix a0l
an ome aide and is fanked onoits spposive Tace by helix el
wlhicl in Lurn, lies elose Lo helix o2 The sceond andiparal-
lel prshect comprises strancs G5—48. and 3¢ Qankead by helix
ad. This fold 13 remarkably similar o chal recently re-

Frfiramant

Fesaludisn raogs (8) 35.81-2.00
Moo, ol relleclivns 24810

T, <2f protem ailanns 1344

M, af izl mokaculos 21
A B facton far protein adoms (A7) ik
Aove Bfantor for wakar molecles (A7) B
F g P 2l reflectinns) 19.74
R ) 5% of raflectiors) 22
v, cocrdingte eear HA) R
WIS cevviatan, bord lencbs (4 Q015
RIS ceavizliar, bard angkas oo, 1.41

pirtead by Brunzelle st al. for the Bacilins suhiidlis Ydal
pracean, slthoush in thiz atractare 2irands B85 and (17,
which are interrapted by oa loop in pita, form a zingle
skramd. '

A seureh of Lhe Phan dalabase'® revealed thual pita
belomzs Lo the QONE-related N-Acelyliransferase (GNAT)
duperfumnily (PEFOOSES), Segquence analvsis of e GNAT
guperfamily has Ted e Lthe identifeation of our molils
EA-TR thial wre loreely conserved wmoony ils members,'”
s subscguently, erpstal stractures allowed The sceond-
ary structure of these motifs to be delermined '*' Pl
posseasces all four conserved sequence motifs and their
sccondary structure iz eszentially identical to that alveady
deseribed for GNAL tamily membeors, These structural
motifs are identificd in 1Mgure 1,

A soarch performed wsing the DALL server®™ revealod
that structores have boen solved tor proteing displayving
sigmifivant structural homology to pita. Stroctural compari
song were performed e 1Y prodeing with Z-searves ranging
Fronn 225 0PN eode TVITES; 29% seguenee identity; EMEDD
1.5 Avtn 1L 010N 145, senquences identity: BMSTHA A),
The averall architectiure of the acetyl-Cod fold el e, .
[E—5 e P Thwas sinalar i all stractiorees, An a-helis
eipivalent tn the wdd in pita was alao frequently found:
Apart from the flexible lompe, the most strocturally digsimi-
Lar rewioms wers 2trands BE-8, and the enly strucoure with
the same topolegy in thiz resion was 1VHS, the highest
georing struclure from the DALL server ssarch.

Boh LVHS rem Socillus sabiilis) and pita have been
asslpgned pulative phesphinethricin acetvliransferaze
TPATY welivivy wn Lhe basis of sequence similarites o
Loown PATs. BLAST seurches™! revesled Uhat these pro-
teing are members of o large Teoaly for owhich Tittle
infornation is currently koow . We now have beo repreasen-
tative crystal structurcs for this family, which vevesl a
difference in the overall fold compaored to other acelyltrans-
terases, proswmably reflecting o novel function, Studics
are eorrently uncerway to detenmine the specificity and
role of pita, which will shed further Hght on this now
Farm by of ereyimes
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