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Overexpression and Charncterization of wild tvpe
vl muiant forms of Devdforibnle pigos Flavorcdein

M. Broco!, . 8. Soares?, 5 Oliveim =, C, Rodrigues-
Pousads

"J!I'|.1'|'|'..-1r Nepmitulics, Dwrmin, Morngal :.I'.t'.mrmrﬂrnr Pndsigy T omveeiing
A Ewra Poriegad

Flavoreduadn {1, & FhN-comaintage praletn from che sulfoee
rexlucing bacterin Deminfovifivio gias, i thoaghs o be one o
e redon carmiens of the hisulfie redoction fom molecufar
Iypdrogen, together with o memhrane- bound cvischrome, lavis-
doain and ferredoxin,

Flr was foursd 40 be a member of the Flavin-Redisciose faamily,
showing homologies widh prodeim from these fmily (o).
Althpugh members of tis tumily i e have canonical FAMN
hinding modifs, they hove residues that estshlish potentinlly
slromy imtsrsciions with FMN. Using comparative modeling
techmiyues, B was possible 0 derive a moded for Flr based on
the  konown  Xeray  strsclores ol similar  projeins of
Archovaglohws felpiows and VMethamebaoteriom  hormoo-
fodraphicem, This model for O gigas T led o the identifica-
tion of somes poigmiial restdses involved inoibe FMN bnding.

15 ooder 1o comfiom the invodvemeni of thes= resides m the [

Rigan Flr Faar bndiing, subatimison of some of (bem: was per-
formed by pite directed mutngenssis, contributing o the sruc-
ture-Tucthon charstterization of Fir

bk pevciinbis, W, CHiveim, 5., Broon, 58, md Rod pes-Peosada, ©, {2000,
BERC, 27201}, 651556

This weork was soppered by the posje PRAXIE XX |HOT4TE, given
Clusing Rodriges-Pomada; Mansels Aroco b o follewship ghom By
PILAKES XX]

Issemrpymatic variability in pepulations of Laplnas from
Beirn Interior

Anbbnbe Miguel Frederico & Carlos Reis

il Sopewior dprorm o Coviln 8o, (i ol 57 e Vivreules
SAW U urdeks Bramen

Espaenaymatie shudles were perfommed in ooder g sudy the varls-
Tty isl’ Lupairms spp. populations from Beim Inlesior region.
Thirly seceselvas of Lnpumus (L faews L albme L amegunr-
Sonliner aned . Mivpsariena) froen Flein Intesior megdon were studied.
The symograms were ohiained by poliacrilamide pel glec-
trophosesia (PAGE) Extracts were prhepaded fiom youing beal
andl colyledons tissses, Four enryme. sysiems were. shodied:
asparmse amimalmnsfierase (AAT oimase (ESTL achl pheas-
phaizse [ ACT) and malnie desidrmogonase {(MIH).

Iapcndyine palyimarphismns wee fond Gor all the enoyme sys-
tom= shlied, The comparstive amalysis of AAT asd MIH
Fymagrums show interspecific variton and made it pessihle ta
ilemiify the finer species stadied. Shgniflcam imraspectiic varla-
Eiish wan Found in EST and ACT symogmns; oveever inbmpop-
Eariomal vortatiaon was alss detected and the different popala-
tims consdd niod be distinguished inside cach specles.

The existance of o grealer genetic proximity betwesn £ fufi
and L hisparmicas was detozted.
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A Tunctional genomics appreach 1o the evolution of
aliernative gemetic codes

Raguel M. Silva', Jonee Miguel Santis!, Michel Permm?,
Hélman Bowcherie?, and Momss| A, 5. Santos!

ot fior el Mrikegyy Depimiwent af Mooy, Dty sf i, 8/0.
SE it ol s e i 1 7 st e Bichivi ot Odelligre
Callwlirep, LIPRCWR S0 T, Rus Camiile Saie-Sfn, 1000, forsbsray
ool Fremey

The jgenels code was tought s be diasioble and i versl,
Such dogne ked 1o nierpret the discovery of allemarive codes
as ahermntinng of nomare without evolutlonnry consaguerees,
Havseyer, recent studics indicats that some geretic code alierathoes
evidve hrough non-pewiril mechanisms and repnesent novel
neclanims fos “fas-tuck® evilution of phaialypic s
One such sliemaibve cods |8 the reasignment of the CUG
eondie fioem lewzine i serine, which odours in severnl Camiida
apecies. This undgos penetic code chanpe jo medialed by a
eyl trammifer BRA (ser-aRMAE b with nor-stundand deood ing
and aminacy lathon properties.

I oedet 1o elucidsie bhow ond why Coamdisly gpp. evolved =n
alteriative penetic code, we lave reconstrucied the CUC pess-
iprmont pathesay in Secohareniyeer corovisior by expressing
the - clbivamy ser-tRNAp 4y in 8 coreviinae, The lntier iriggens
un ndaptive rospomse 1o atdverse growth conditions saggesting
that & cerevivioe expressing CUGH smbiguity manvics the patiaml
remlaiznce ba stress chamacteristic of L.afhicany

Analysin of the- 5 coneviviaer proteome showas that the induction
il the general stress msponse coanieracts the negadive impact
ol ambigume mENA translation, cresding 8 pre-adapintion
perterstial to face adverse conditions and deselop mew pheno-
types: A detailed study of the full impact of genetic code ambi-
ity on eoll phesialogy i being carried out by combinlng -
seripiamics and prolecmis methodidig e

W mw Sanichil iy FCT, the ENIIC) YEP Progren and Fusilaghie: Caliesie
Chilessk i Tie Gaisneis] sujgon

Co-loealization of Mairin Gla proteln gene expressbin
aml profein accumulation with carlilage disiribation
in the felesst fish Spora aurwia

Pimto JF, Conceigio N, Gavaia P} end Camoela bL

Eowrrrpary, opf Jigarve-CCMAM. O TP Faro, Porega, Tol: + 155 099
AT, e o AT JRRRTANE, ol s Eucninaly oy

Murrin Gla prodein (MGF) 15 an extmesihila minctal-hinding
protetn, expressed in seveml Hssues with high accwmulation in
bane ard coriblage. Although its mslecilar mechanism of action
reenabng unknoan, ol gvidence indicules that MOF scts o an
imhibsitor ol mimemdiziion. We myvesignied the sites of gene
expression and protein sccumulation of MG throaghos
ﬂrﬂﬂmﬂufihul:ﬂurﬁﬁ.ﬁqrﬂmm,hyinpim
b bsrlidiemtion, Morthern ind KI-PUR Southern hiybridization
ard immurohistochemistry. The resulls wers compared wilk
the patferns of develiopmental appeanmoe of cartilagimous and
mineralized strugtures, s with mENA presence and proieln
sccumislation of oseocalcin, a marker for csleoblasts, MGP
mEMA wis flest desecied al 2 daya posi-ladching (dphj and
ihersalier cominumisly detectsd al vanous livels ol slensiiy,
umifil 130 dph. Uniil circa 45 dph the MGP gene was highly
enprested im i varioty of Hssues ncluding heirt snd kidney,
whereas 2t 85 dph MOGP gene expression and protein becosnis-
laticen wiene reskricted bt rematning canilaginous structures.
Osteccalcin gene expression and prosein scoumulation wee
loscalized im sl miremlized stuciomes, l]'urn:mllh.“'m: wiih
e pvailable data fiom hapher vertebres, strengthening the
hypothesis of & comserved fimction for MOGE Trom fsh (0 man,
ilrougheet mare than 200 millien yees ol evalimhan.
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Poly(ADP-ribose) polymerase inhibition in mice
increases gamma-ray induced mutant Frequency

Henriqueta Louro!, Luka Clarke!, Anténio Ferro de
Carvalho?, Maria Jodo Silval, Maria G. Boavida!.

! Centro de Genética Humana, Institute Nacional de Saude Dr. Ricardo

Jorge, Av. Padre Cruz, 1649-016 Lisboa, Portugal; # Instituto Tecnoldgico e
Nuclear, EN 10, Sacavém, Portugal

The catalytic activation of poly(ADP-ribose) polymerase
(PARP; EC2.4.2.30) represents one of the earliest cellular
responses to DNA damage and is particularly stimulated by the
presence of DNA strand breaks. PARP is known to participate
in the base excision repair pathway and in apoptosis. However,
the mechanisms underlying PARP activity are still largely
unknown. The objective of this work was to evaluate the effect
of PARP inhibition in the repair of gamma radiation-induced
DNA lesions in vivo.

A group of mice was injected with the PARP inhibitor
3-aminobenzamide (3-AB, 20mg/kg) and irradiated with
gamma-rays (3 Gy) three hours later. Irradiated and unirradiated
controls were similarly injected with saline. From days 2-6,
mice were daily treated with 3-AB or saline and were sacrificed
on day 7. Genomic DNA was extracted from livers and testis
for lacZ mutation analysis. It was observed that the 3-AB treated
and irradiated mice displayed a significant increase in mutant
frequency in both organs as compared to irradiated or unirradiated
controls. These results indicate that PARP activity inhibition
increases the sensitivity to gamma radiation-induced DNA
damage in mice and, to our knowledge, provide the first evi-
dence of a mutagenic effect of PARP inhibition in vive.

Expression of Human Transacetylase Phenotypes
in Transfected COS-7 Cells with NAT2 Allele

Recombinants NAT2*4 and NAT2*5B

Amaral, J.; Rodrigues,E.; Lechner, M.C.
Unidade de Biologia Molecular, Faculdade de Farmdcia de Lisboa, Portugal

Epidemiological studies evidence the role of environment
aggressions in the etiology of multifactorial diseases including
Alzheimer's Disease (AD). Effects of xenobiotics depend on
polymorphic drug-metabolizing-enzymes (DME) that control
the inactivation/ potentiation of their cytotoxicity/ genotoxicity.
We have previously demonstrated a putative role of N-
Acetyltransferase (NAT2) as a low-penetrance gene in spo-
radic AD (Pharmacogenetics, 1999). Here we constructed two
NAT2 recombinants in the eukariotic vector pTargetT™ start-
ing from homozygotic NAT2"4 and NAT2"5B subjects - repre-
sentative of the rapid (wild-type) and slow acetylator pheno-
type. After PCR- RFLP diagnose the respective 870bp NAT2
ORF was PCR amplified from the single NAT2 DNA exon. The

PCR products were subsequently ligated to the pTargetTTM,
and expressed in COS-7 cells by transfection. Evaluation of the
Human recombinant heterologous expression of both mRNA
and proteins were performed by RT-PCR and by Western Blot
analysis. N-acetylation activity of the transfected proteins was
further determined by spectrophotometry. We confirmed the
specificity of the pTargeT-NAT2"4 recombinant that conferred
the acetylator phenotype to the transfected COS-7 cells. The
:~_.;._=r maudel will be used for a direct evaluation of the puta-
> role of NAT2 alleles in the potentiation of environmental
NEurc I al cell degeneration.
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Involvement of the Nuclear Receptors PXR, RXRa,
COUP-TFI and CAR in the Development-
Dependent Induction of the CYP3Al by Synthetic
Glucocorticoids

Rodrigues, E.(1); Vilarem, M. J.2); Maurel, P.2); Lechner,
M. C.D

(1) Unidade de Biologia Molecular, Faculdade de Farmdcia de Lisboa,
Portugal: %) Unité 128 INSERM, Montpellier, France

The orphan nuclear receptor PXR has been identified as the
mediator of the CYP3A1 gene induction by synthetic glucocor-
ticoids (GCs). Nevertheless, differences between immature and
adult rat liver have been observed, which suggest the existence
of alternative pathways involved in the up-regulation of the
hepatic CYP3A1 gene expression by dexamethasone (DEX).
We have investigated the participation of several nuclear receptors
in the CYP3A1 developmental-dependent induction by DEX.
Our results demonstrate that induction of CYP3A] mRNA is
preceded by significant changes in PXR and RXRa expression
levels in the adult animals, while development-dependent dif-
ferences were found in CAR basal expression.

We further demonstrate that the CYP3A1 natural promoter is
slightly activated by PXR, RXRa. and COUP-TFI, but not by
CAR. Addition of GC-ligands results in a net transcriptional
activation by PXR when co-transfected with COUP-TFL
Activation triggered by the GC-ligand is impaired by RXRao
co-transfection even at low concentration. Site-directed muta-
genesis of the CYP3A1 natural promoter have revealed that
both the previously characterized DEX-responsive sites are
important for the inductive response.

Our results suggest that CYP3Al is under development-
dependent regulation through a mechanism that reflects differ-
ential physiological balances of dynamic heterodimers
PXR:RXRao, PXR:COUP-TFI and CAR:RXRa.

Localization of sites of expression of the BAT-1 gene
encoding a RNA Helicase dependent protein, during the
different stages of development of the oyster C. gigas.

Leite R.B., Gavaia P.J., Cancela M.L.
University of Algarve-CCMAR, 8000-117 Faro, Portugal

BAT]1 is a member of the DEAD-box family of ATP-dependent
RNA helicases involved in a number of cellular functions
including initiation of translation, RNA splicing, and ribosome
assembly. The BAT-1 gene from the oyster Crassostreia gigas
was previously identified by subtractive hybridization analysis
as a gene over expressed during oyster development. To study
the role of this protein, tissues of expression and localization of
its mRNA were analysed by Northern analysis and in situ
hybridization throughout C.gigas development. Two different
gene transcripts with different levels of expression at different
developmental stages were detected. An increase of up to 12
fold was observed throughout the main differentiation steps
until the D-veligera stage. In adult tissues, expression of the
two BAT-1 gene transcripts was observed in all tissues
analysed, albeit with different patterns of expression. In
gonads, an additional third transcript was observed that could
result from transfer of maternal mRNA to the embryo. To elu-
cidate the relationship between the sites of BAT-1 gene expres-
sion and the stage of larvae development, in situ hybridization
in currently being conducted to identify specific sites of
expression and detect associated cell structures The identifica-
tion of these structures should contribute to clarify the role and
importance of this protein, well conserved throughout evolu-
tion from invertebrates to man.
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