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Hepitnyn

Ov petagopboeg tg yrovtabewovng (GSTs, EC 2.5.1.18) gumiéxovion ot ®@don II g xvtropkng
amoto&ivaong omd NAEKTPoVIOPILeg VOPOPOPeS TOEIKES EVDOELS, OTMG Ta PLTOTPOSTATEVTIKA. H dpdon avth
EMTVYYOVETOL €ITE KOTAADOVTOG TNV YNLUKT GUUTOKVOGY] TOV EVOCEMV OLTOV HE Tn yYAouTabeldovn gite un-
KATOAVTIKG, OECUEDOVTOS TIG EVMOELG OVTEG ME LYNA GLYYEVEWD WE OMOTEAECUO TNV TOPEUTOIOT TNG
KATOAVTIKNG TOVg dpdong. O okomdg g mapovoag HEAETNG NTOV 1 ovAmTuEn aming avolvtikig pebodov
TPOGOIOPIGHOD VTOAEWUUATOV GUTOTPOCTUTEVTIKOV TPOIOVTOV oe delypoto vepov, Pacilopevn otn ypnon
GSTs. Ané ta woévivpa to omoion pereOnkav to hGSTAIL-1 ¢aiverar vo avootéAietor meplocdTeEPO
mopovcldlovtag Tn HeYOADTEPN OVOCTOAN TG dpactikotntag (>95%) pe ta evropoktovo dieldrin kon
spiromesifen, evé ot pkpdtepeg tyuég IC50 mapatnpridnkav otovg 37°C kot o€ pH 6,5, ot omoieg fjrav 17,9 + 1,7
M kar 12,1 + 3,4 uM avrtictoyo. Ot evdoelg avtég aAAAenidpody pe 10 EVOLHO GTNV TEPLOYN TOV EVEPYOD
KEVIPOL KOl GUUTEPIPEPOVTAL GOV avaoToAElS pktov-tomov (Ki 2.3+0.1 ko 0.1£0.01 pM, évavtt GSH ko
CDNB, avrictoya). Ot mpdtumeg kapumOAeg oL onoieg oyedtdotnkay (otabepn amdkiion 4.1%) pe yvooTég
GLYKEVTPAOOELS TMV D0 EVIOUOKTOVMV, EMTPETOVY TOV OKPIBT TOGOTIKO TPOCIIOPIGHO TOVG GE OEYIATO VEPOD
pe amoteAéopara cvykpioa g HPLC pefddov. H paxpoypdvia xpnon putompostatenTikdv Tpoidvimy Kpivet
aVOyKoio TOV TPOCOOPIGHO TNG VTOAEWUUOTIKOTNTOG TOVG, YO THV TPOCTOCic TOv TEPPAAAOVTOS KOl TNG
dnuoctog vyetog. ATo TV mapovsa uerétn gaiveton 6Tt To 1oéviupo hGSTA-1 pnopel va ypnopomombei yio
mv avimtuén vémov amiov peBodmv  avoAvTikoh TPOGOHIOPICUOY QLTOTPOCTATEVTIKOV LE IKOVOTOWTIKN
axpifela, ocvvdvalovtag younid kO66Tog Ko gAdylotn mpoetolnacio delypotog. Tétoleg pébodor kpivovtot
ATOPOITNTEG Y10 TOV EDKOAO KOl GUEGO TPOGIOPIGHO VTOALEILATIKOTITOS PUTOTPOGTOUTEVTIKAOV TPOIOVIMV O
TePPOALOVTIKA Kot BLoAoyikd detypatol.
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Abstract

Glutathione transferases (GSTs; EC 2.5.1.18) form a group of multifunctional enzymes that are involved in
phase II cellular detoxification mechanism. Here, screening of the inhibition potency of a wide range of
pesticides toward selected human GST isoenzymes (hGSTA1-1, hGSTP1-1, hGSTT2-2 and hGSTOI1-1) was
carried out. The purpose of this project was to develope simple assays for the determination of pesticides in
water samples, based in GSTs use. The insecticides dieldrin and spiromesifen were identified as potent reversible
inhibitors toward hGSTA1-1 with IC50 values equal to 17.9 £1.7 uM and 12.1 +3.4 uM, respectively. Based on
in silico docking analysis and kinetic inhibition studies it was concluded that dieldrin and spiromesifen bind
specifically to the enzyme presumably at a distinct position that partially overlaps with both the G- and H-site.
The ability of dieldrin and spiromesifen to inhibit hGSTA1-1 activity was exploited for the development of
analytical quantification assays for these two pesticides. Linear calibration curves were obtained for dieldrin and
spiromesifen, with useful concentration in the range of 0—10 pM. The reproducibility of the assay response,
expressed by relative standard deviation, was in the order of 4.1% (N = 28). The method was successfully
applied to the determination of these pesticides in real water samples without sample preparation steps. The
enzyme-based assays have potential advantages over bioassays and other analytical methods based on HPLC and
GC/MS in terms of lower cost and technical complexity. Moreover, they provide reasonable sensitivity for
certain applications, such as the direct determination of pesticide residues in water samples.



