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vail (1999), Alan MacDiarmid (2000). ¥ 3arpaju je HaBe-
JIeHa rofiuHa jofiesbuBama HoGenose Harpane.

Mebytum, uma u gpykumjux npumepa. Mabapcku
xemuuap beph ¢on Xesenm (G. von Hevesy), no6ur-
HuK Hobenose Harpapie 3a xemujy 1943. roguse 3a oT-
kpuhe Kopurthewa n30Tomna Kao 00enesKuBava y XeMuj-
CKUM UCTPaKMBaKkUMa, TPETHpPA ce Kao MabapcKu HO-
6esoBall, 1aKo je HajBehu [1e0 CBOjUX UCTpaKUBamba
ypaauo Ban Mabapcke, u ympo y Hemauxkoj 1966. ropu-
He; xonaHacku ¢usuyap u xemuuap I1 Ie6aj (Petrus Jo-
sephus Wilhelmus Debye), koju je kao mpocecop yHu-
BEP3UTETA CBOj PaiHN BEK MPOBEO Ha YHUBEP3UTETHMA
y Hemauxkoj, llIBajuapckoj u CAJl u 3a ucrpaknBama
Koja je Tamo ypajuo nfob6mo HobenoBy Harpajy 3a xemu-
jy 1936. rogmnae, 3a mpoyyaBama AUIIOTHIX MOMEHATa
Kao u fudpakiyje X-3paka 1 eJIeKTpoHa y TaCOBUMa,
TPETHpa ce Kao XOJIaHACKU HOOeI0Ball.
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HUCKOMOJIEKYJICKHN NTHXUBUTOPHA ITPOTEA3A
MUKPOBHOTI ITOPEKJIA

Camo y Toky aeta 2000. r. ofpsKaHO je 5 HHTepHa-
IOHAJTHAX KOHrpeca nocseheHnx nporeasama v lbUXo-
BMM uHXuouropuma: ,,2000 GRC on Proteolytic Enzymes
and Inhibitors” (New London, England), ,,International
Symposium on Proteases” (Chateau Montebello, Que-
beck), ,Cysteine Proteinase and their Inhibitors: The New
Millenium” (Portoroz, Slovenia), ,International Conferen-
ce on Cell Surface Aminopeptidases” (Nagoya, Japan),
»Proteinase Inhibitors & Activators” (Oxford, England).
Caeporu cMo 00uiba HH(OPMALHja ¥ OTPOMHOT HHTEP-
€COBama 3a IPOoTease 1 IUXOBE NHXUOUTOpE: Off COhH-
CTULUPAHUX OMOXEMUjCKUX U OMO(U3NUKUX eKCIIepH-
MeHaTa 10 HajHOBHUje cTpaTeruje y nteuerwy XVB un-
ekuyja, KapIyHOMa, XUIEpTEH3Mje, ATKOXOIU3Ma, Ma-
TOJIOIIKUX IPOMEHA y TPYAHO™. ..

Yunu ce ga nmopep ucrpaxusama NO u anonrose,
poTease U ’BbUXOBU UHXUOUTOPH JaHAC IPEACTABIbAjy
Tpehn Kopryc 3acTa akTyeTHAX UCTPaKUBaha, Kao 1
Ia O pe3yATaTH UCTPasKUBamba Koja Cy Y 3aMaxy MOTJII
OWTH IParolieHN y MIJICHUjyMY KOjH je TIpej] Hama.

MuKpOOpranu3mu cy jepTHH U PeNaTHBHO JIAKO J0-
CTyIIaH U3BOP YUTABOT HU3a €H3UMA, IIOCeOHO XHUIpoia-
3a, a Meby WIMa IpoTeasa i BUXOBUX UHXHOUTOpa. CeM
TOra u3riefa jja o MoryhHocTuMa npuMeHe MUKpoOHe
IpoTease U BUXOBU NHXUOUTOPU HIMAJIO HE 3a0CTajy 3a
npoTrea3ama OUJBHOT U JKUBOTUECKOT IIOPEKIIA, TE je
cTOra OBaj IperJey IuTepaType (POKyCHpaH mpe cBera
Ha HACKOMOJIEKYJICKE NHXHOUTOPE MUKPOOHOT MOPEK-
Jla, Kao MOTEHIMjallHe JeKOBe Y 60pOH MPOTHB TaKO
TelmKux oonectu kao mro cy CUJA u xkaH1ep.

NHXUBUTOPU ITPOTEA3A

AKiyeana uciipaxcusarsa

IIpoTease u BHUXOBU UHXUOUTOPH Y NOCIETHUX
iBajieceTak rofuHa NpUBlIaye U3y3eTHY MaxKiby UCTpa-
>KuBaya ImpoM ceeta. Kpos npoyyaBame ocoOuHa, Me-
XaHW3Ma JIeJIOBaka U OCeOHO perynauni'e mpoTeasa of
NOjefMHAYHIX IPOTeasa o MpoTea3oMa , JOJIas3’ ce 10
pe3yaTaTa Koju fajy OTIIyHE WU JIETMMITYHE OITOBOPE
Ha MMTama: Kako nporease” GyHKIMOHUITY Y (PU3UO-
JIOIIKUM alld ¥ Y MaTOJOIKUM nponecuma. IToceban

1  Kowmmuekcw nmpoTemHa3a KOju cajipXe pa3In4nTe THNMOBE KaTaJTUTUYKNX IIEHTapa; HIIp. KBalIdyeBN nporeo3omu [1] cappxke mo 7
pa3IHYATHAX & Kb IoAjefHHHI]a OPTaHU30BAHMX Yy KOMILIEKCHOM JHUMEDY.

2 ITocrojn n3BecHa KoH(Y3Hja y yHoTpe6 TepMIHA IpOTeasa M MpoTenHas3a. Tako je, HIp. IpoTea3a CHHOHMM 3a NMenTupasy (y 3Hauewmy
XUApoa3a IenTHHe Bese), 0K je IPOTenHa3a HCKIbYYHBO CHAONENTHAa3a ceninduyHa 3a HHTaKTHY npoTenH. Kako, MmebyTuMm, Heke
nenTuAa3e MOKa3yjy W €HAO W er30NeNTHHAa3Hy aKTHBHOCT (HIIp. KaTENCHH) TO O IO OBOM KPUTEpHjyMy OHa OWIIa IpoTeasa Hako je
HCTOBPEMEHO U NpoTenHa3a. TepMuH mpoTeasa ce, Iopef Tora, y HeKUM HOBHjUM PafoBEMa, KOPHCTH Kafa je CIeluMUIHOCT I MEXaHH-
3aM xujposu3e Heno3Hat. Kafa je cnenudpudHOCT 1 MeXaHW3aM IIO3HAT rOBOPHU ce o npoTenHa3aMa. [Ipenopyka je fa ce 06a TepMuHa,
JaKJe U NpoTea3a ¥ MpOTEenHa3a He ynoTpeOIibaBajy, Hero pajiuje pallMOHaIHUjH TEPMUH- IENITHAA3a Tj. €r30 U/WIK eHJONeNnTHa3a.

4  Xemujcku ipezaed
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CEerMeHT YMHE MCTPAKMBaha IPOTEOIIN3Ee Ha IIOBPIIHI
henuje Koja je KpUTHYHA y IPOLIECY pacTa, aKTUBALjE 1
ociobabama ceKpeTOpHUX IPOTENHa, ierpajanyju Ono-
JIOLIKY aKTHBHUX MENTH/A, XOPMOHA 1 eKCTpaLetyap-
HUX npoTeuHa. [Iponecu nporonuse cy yKIby4eHH Y
ClloXXeHe (peHOMeHe Kao IITO Cy: pacT, MeTacTasa, UH-
Tepakuuja henuja-henuja, nadmamanmja, KOHTpOIa
KpBHOT IIPATHCKA, Koarynanyja Kpsu uti. ITormyHo je
jacHO Jla HaBefIeH! IIPOLIECH 3aXTeBajy BPJIO NPELU3HY U
CTpOTyY peryJangjy.

EBo Hekux 3aucTa BaXKHUX OfJHOCA IpOTea3a-uHXH-
OUTOP KOjH Cy METa aKTYEJIHUX NCTPaKNBamba:

- ®akTop Hekpo3se Tymopa -a (TH®-a) ocnobaba
ce U3 IpeKypcopa Be3aHOor 3a MeMOpaHy 1of] yTHIajeM
metanonporennaze TAIIE (TH®-a kousepryjyhu eH-
31M) 3a KOJjH Ce cMaTpa Jia je OirOBOPaH 1 3a ocinobaba-
1€ PaCTBOPHOT &- aMUJIOHJ IPEKYPCOPCKOT IPOTEeHHa,
KOjH ce jaBJba KOf AnmxajmepoBe Gonectu. Mopyia-
myja aktuBHOCTH TAIIE ce MOXe BpIIUTH CHHTETCKUM
MHXIOWTOpPUMA, IIITO je Off U3y3eTHOT 3Ha4daja Oyayhu a
ouyBame akTuBHOCTH TH®-a 06e36ebyje opranusmy
3alITUTY Off MH(EKIHje, TyMopa U ciI. [2]

- Iucreuncke nporease (LIIT): karencuuu b, X, JT
Y4ECTBY]Y y IIpoIlecy pacTa TyMopa, MHBa3Hje U MeTa-
crase. IbuxoBa akTUBHOCT je peryJucana HUCTeNH Mpo-
TenHa3a uaxudbutopuma (CPIs) 1 To HHTpanenyIapHO
cTepuHUMA ¥ EKCTPALeNyIapHO IIMCTATUHUMA 1 KUHHU-
HoreHmMma. M3pasura ekcpecnja u cekpermja LII1 y he-
nyjaMa TymMopa Huje npaheHa oprosapajyhum noseha-
weM CPls, o 32 nmocnenuity uma, n3meby ocrasor, fe-
rpafanyjy eKcTpanesyIapHOr MaTpHUKca KOju OKPYKyje
TYMOPO3HO TKUBO [3];

- Becrarun, naxuburop LAPaze (JIeyunn AmuHo-
IlenTum-asa) curauukanTHO cHikaBa XM B unpek-
)y, peayKyjyhu 6poj MO3UTUBHAX IMYHO(ITyOPECIIEH-
THUX henyja, ak THBHOCT peBep3He TpaHCKpHUIITa3e, 6poj
kormyja Bupyca. LAPaza y naumupannm henmjama nma
3HATHO Behy akKTMBHOCT HEro y 3paBuM henujama u yn-
HH Ce /1a YIIpaBO OHa UI'pa BakKHy YJIOTy y paHUM (ha3a-
ma XHWB ungexnyje, ynpaso kajia je ynorpeba 6ecra-
TUHA 1 HajecpukacHuja [4];

- AmunonenTupasa A (APA) je MeMOpaHcKa IIMHK
MeTaJIONpOoTeasa Koja npeBoy anruoreHcrH Il y anruo-
tercuH III. lbeHa akTHBHOCT je M3y3€THO MOBHIIIEHA Y
CTamy XUIlepTeH3uje 300r yera ce cMaTpa jia peryJa-
ja aktTuBHOCTH APA Moxke f1a OGyfie HaulH perynanyje
CHI3KaBarha KpPBHOT NPUTHCKA [5]. YHoTrpebom cemnek-
tuBHOr uHxu6uTopa EC 33, akTuBHOCT APA je cMame-
Ha.;

Becrarun, uaxuoutop LAPaze (okcuronunase) no-
jauaBa (pONMKyIapHU pacT U pereHepullie THXUONPaHU
OJIrOBOp OBapHjyMa Ha TOHAIOTPOIHH [6].

OBoM Hu3y 61 ce cBaKaKO MOIUIU I0fjaTH U OpOjHH
APYTHU acleKTH UCTpakiBamwa Koja cy nocsehena npo-
TeazamMa 1 ’bIXOBUM HHXUOUTOpHMA.

OCHOBHO O MEXAHU3MY

HMaxo Bpiio xeTeporena rpyna jeiumbemha, THXUOU-
TOpH IIPOTea3a Cy jeAnbeha Koja UMajy jeHy 3ajefi-
HHIUYKY OCOOHHY, a TO je ]a KOMIETUTUBHO HHXUOUPAjy

onroBapajyhu eH3uM. MexaHn3aM KOMIETUTUBHE WH-
XubuIje IpuKasaH je ciaeaehoM jefHaunHOM:

Ki K:
I_" + 1.-_- _‘—. F-{-ﬂ—." I[ L I‘.
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kp

EMN+C —— Hema peaxipje

I'ne je E- en3uwm; I1- npoussopn; M- uaxuburop;
EC-xomnnekc en3um-cyncrpat; EM- komnnexc en-
3UM-UHXUOUTOP.

Y Tabenu 1. cy qaTe KOHCTaHTE MHXUOUIMja HEKUX
HICKOMOJIEKYJICKMX MHXUOUTOPA

Ta6ena 1. Koncrante nuxuonunmje
HHCKOMOJIEKYJICKHX NHXHOUTOpPA

Bpcra naxu-
Muxubutop Ensum K; (10- ™) p -
ounuje
Komnern-
JleynenTun Tpuncun 1,3
THBHA
Enmacraru- Komneru-
Enacraza 2,4
Hal THUBHA
Komnern-
ITencraTun Ilencun 0,001
THBHA
docopa- Tepmonu- 0.28 Kowmnern-
MHJIOH 3UH > THUBHA
AMuHONEn- Kommnern-
AMacraTuH 1,5
THga3a A THBHA
AwmuHOTIETI- Komneru-
Becratun 0,6
Tunaza b THBHA

Ha ocHoBy MonekyJiicke Mace HHXUOUTOPU IpOTea-
3a ce ieJie Ha BUCOKOMOJIEKYJICKE U HUCKOMOJIEKYJICKE.
MHorn MUKpOOHU MHXHOUTOPH IpOTea3a, eKCTpareiny-
JIapHO oclo6obheHu, mpefcTaB/bajy HUICKOMOJIEKYJICKE
nenTtuje HeoOMyHe CTpyKType. Huckomonekyicku uH-
XUOUTOPH IpOTea3a KIacu(prKoBaHH cy y TpY HOceGHe
rpyme [7]:

- THXUOUTOPYU CEPUH U TUOJIIPOTea3a

- THXUOUTOPH KapOOKCHIIpOTeas3a

- THXUOUTOPH METAIONpOoTeasa.

HUCKOMOJEKYJICKN THXUBUTOPU
IMPOTEA3A

Jomr cefampieceTHX TOAMHA OBOT'a BEKA je YOUCHO Aa
y (hepMEHTAIIOHOj TEUHOCTH aKTUHOMHUIIETA OCTOje
MHXUOUTOPH €HAONENTHAa3a: TPUIICHHA, INIa3MUHA, Ta-
nauHa, xumoTpuncusa. C pyre crpaHe oKasano ce Aa
Cy IeNTHa3e Ha IOBPIIMHY hesuje yKibyueHe y pa3iu-
uynTe (peHOMEHE, 1a je cTora KOHTPOJIa IbIXOBE aKTHB-
HOCTH HHXHOHTOPHMA Off N3Y3eTHOT OHOJIOIIKOT 3HAYA-
ja. Tako je, nMajyhu oBa jBa MOMEHTa Y BUAY, IPOQ. TO-
KMjCKOT yHUBep3uTeTa, Xamao YMe3asa [Hamao Ume-
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zawa], 3a1104eo0 TecTupame (pepMEHTalMOHUX TEYHOCTH
aKTUHOMHUIIETA Ha IPUCYCTBO UHXUOUTOpPA IpoTeas3a
[12]. HajaxkHuju nmofany Be3aHU 3a HUICKOMOJIEKYJICKE
UHXUOHUTOPE YIIIaBHOM CY PE3YITaTH UCTPAKUBAYKOT
TMa Ipod. YMe3ase.

Huxubuiiopu cepun u miuoaiipoitieasa

Hajpanuje oTKpUBeH HHXUOUTOP CEPUH U TUOJ
nporeasa je neynentuH. Beh 1969.r. 6mo je mo3naro jja
JeynenTHH NHXUOupa I1a3MIH, TPUIICKH, TTallayH, Ka-
TencuH B [§].

Kako Tpuncus xugpoinu3yje apruHul WIn JIA3HIT
NENTUAHY Be3y, JEYNENTHH CafAp:Ku aprUHUHAaI [PYyIy
(ymecro kap6okcmiHe rpyne Ha C-TepMHUHATY ce Hajla-
34 anfiexuaHa rpyna). Anexugay rpyny HaC TepmuHa-
JIy HOCEAYjy U APYTY MHXUOUTOPYU CEPUH U TUOJ-NIPOTEa-
3a.

Jleynentun npoaykyje 11 cojeBa pona Streptom-
yces, TITO yKa3yje Ha YAH-CHUILY /1a je TeH OATOBOPaH 3a
CHHTE3y JIeyeNTHHA IIHPOKO pacnpocTpameH Mehy
pa3nMuIUTAM BpcTaMa pofa Streptomyces.

ITpoyuaBame cuHTE3€E JIeyNenTuHa JOBEJO je A0
M30JI0Baka MyJATH(YHKIMOHAIHOT €H31Ma KOju KaTa-
nu3yje cuHTe3y JeynentuHa. CeKBeHIla CUHTE3e JIey-
NEeNTUHCKE KUCENIUHE je: aleTWI-JIeyIUH—>aleTUI-JIeY-
LUI-JIeyIUH—>ale THII-JIeyII-Iey I uI-apruHut. Jley-
TIENITIHCKA KUCEJIMHA CE 3aTUM pefyKyje moMmohy Beoma
OCETIBUBOT €H3MMA JIO JICYTIETITHHA.

1"
C|H3 CHg C=NH
?H—CH3 (|3H—CH3 LH
T2 K (CH)3

R—CO—NH— CH—CO—NH— CH—CO— NH—CH—CHO

IIpoy4aBame pacnopene JeylnenTHHCKE KIUCEINHe
U JleynenTuHa y heauju u MeaujyMy nokasaso je fa ce
JieynenTHHCKa KucenuHa (Koja peryJmiie aHTHIpOoTe-
a3sHy aKTMBHOCT) IPOAYKYyje y henuju, ofakiie ce HakoH
penykuuje, y o0IuKy JeyHnenTuHa 6p30 eKCTpaleny-
JlapHO n3xasaja [9].

ITpopykuuja neynenTuHa NOBE3aHa je ca pacToOM
MuKpoOHe henmje. JleynenTuH je HeakKTUBaH Kajja ra jie-
aKTUBHpA JIeynenTrH-cakTuBupajyhu-nporend (LIP).
JTeynentun, LIP u Tpuncuny cnuune nporease (TLP)
MMajy BaskKHY YJIOTY Y PEryIHCaky pacTa MULEIHjyMa I
werose xugponuse. LIP neaktuBupa neynentuH Kaia je
aktuBHOCT TLP moxesmua a TLP ¢yHKkimonumy Kao
€H3MMH YKJbYUYEHH Y XUAPONIU3Y IPOTENHA MULIENHjyMa
[20].

AHTHIANH, XUIMOCTATHH U €J1aCTaTHHAJI Cy UHXUOU-
TOPU CEPUH U THOJINPOTEa3a Koje, Takobe, IpoayKyjy
GakTepuje poaa Streptomyces. AHTATIaNH NHXUOWpPA Ta-
[IanH, TPHUIICHH, KaTelcHH b; XxmMocTaTiH nHXnonpa Xu-
MOTPUIICHH; €JlacTaTUHAJI UHXUOHUpa eacTra3y naHKpea-
ca. CBu oBu uHxuOUTOpU HAa C-TEpMUHAILY UMAjy ajfe-
XUJHY TPYIy Kao U JeyHeNnTHH.

IToMeHyTH HHXUOUTOPY UMajy HUCKY TOKCUYHOCT.
JleynenTuH, aHTUNANH ¥ XUMOCTATHH HUHXUOUPA]y UHY-
KOBaHU efieM (oTuname TKHBa). JleynenTtaH ynorpeo-
JbeH Kao 1% MacT ofjMax HaKOH 3a7j001jamba ONEKOTHHE
cMamyje 6011 u (popmupame wiuka. IloTennyjanaa npu-
MEHa JIeyNeNTrHA Y TpeTHpamky MulinhHe fucTpoduje
IpefTIoKeHa je HaKOH eheKTa KOjH je n3a3BaH KOf Ih-
crpocduje muteBa. OGjaBIbEHO je a JeyNenTHH NHXA-
Oupa KapIuHOreHe3y KOoXe IanoBa (n3a3BaHy AuOeH-
3aHTpPallEHOM) ¥ MeTacTa3y Ha eKCIIePIMEHTATHAM XKH-
BOTHUILCKUM MofienmmMa [10].

Hnxubuitiopu xapbokcuiipoitieaza

Crnenucuynu HHXUOUTOP NEIICUHA AYro je 01O He-
MO3HAT, HAKO ce MPETIOCTaBIbAJIO fla OM TaKaB MHXUOU-

JleynenTun TOp OMO KOPHUCTAH y TPETHPakby FaCTPUTUYHOT YIIEpa.
NH2 NH2
(|,:NH | =—NH
l|\IH <|3H3 NH
(|3H2 (Ci H2)3 CH—CH3 (ﬁHz)s

HOOC—TCHTNH—CO NH™ CH—

CO—NH—CH—CO—NH—CH—CHO

AHTHIANH

[

CHo

HOOC— CH—NH—CO—NH—CH—

H CH—CH3

i o CH3

CH»o

CO—NH — CH— CO—NH— CH—CHO

XUMOCTaTHH
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CH3
QH3 ?HS CH-CH3
CH-CH3  GH-CH3  CHy

o
OH-CH3

CH3 GHa

|
RCO-NH-CH-CO-NH-CH-CO-NH-CH-?H-CHz-CO-NH-CH-CO-NH-CH-QH-CHQ-COOH

OH OH
ITencratun
CHg T"‘S
|
(|]'|3 (|:H3 CH-CH3 HGH3
I
CHOB (HOB  Ob CHg G2

R(I)NH-CH-CI}NH-O-|—CI}NH—O-|—(IZH—O-|2-CDNH—O-I—CI)NI—!—O—|—%—O—|2—CCO—I
O

OoH

Ilencranon

?H

qH(CHs)z
{2

o< IlD —NH-CH-CO-NH-(.EH- COOH

H3
H
OH
H OH

Fio

dochopamMuoHn

1 eCTHpameM aHTHUIEIICHHCKE aKTHBHOCTH, ETICTaTHH
je mpoHabeH y KynTypama pa3IudnTUX COjeBa aKTHHO-
muneTa [7]. UHXubuTopu nerncuHa NpogyKoBaHU Off
cTpaHe pofa Streptomyces pa3iluKyjy ce IO JaHIly Ma-
CHE KHUCEJIMHE, IITO Ce 13 BUXOBUX (popMylia MOXKe BU-
netu. Y GMOXEeMUjCKUM M3yvaBambuMa Hajuelnrhe yno-
TpebbaBaHu Cy IENCTaTHH, IEIICTAHOH U XUIPOKCHIIETI-
cratuH. CBa TpU IIOMEHYTAa UHXUOUTOPA UMajy TOTOBO
ACTY aKTHBHOCT IIpeMa MeTICHHY B KaTencuay D.

IlencraTuH jaye MHXUOUPA PEHUH HETO IENCTaHOH
W XHAJIPOKCHUTIETICTATHH. THXMOGUTOpPHA aKTUBHOCT TeTI-
CTaTHHA IpeMa peHUHy pacTe Kako ce nosehasa 6poj C
aTOMa y JIaHI[y MacHE KHUCEJIMHE, [1a Cy CHHTETHCAHU
aHaJI03U NENCTaTuHAa KOjH Cy pacTBOPJbUBHJU Y BOJIU a
MMajy TOTOBO MCTY aKTUBHOCT IpeMa IETICUHY 1 KaTeTl-
cudy D kao nencraTus.

INencratun nHXUOKMpa OTULIaKk-e TKHUBA. Takobe ce
[POy4YaBajy TepaneyTcKa iejcTBa Ha CTOMa4yHH Yup 4O-
Beka. O6jaBIbEHO je Jja mencTaTuH uMa epekaT Ha MU-
muhHy fucTpodujy 1 mojayaBa JiejCTBO JIeyIenTHHA.
Takobe naxubupa HoKycHO popMIpame BUPYCHOT cap-
Koma mypuHa [11].

Hnuxubuiiopu meitianoiipoitieasa

dochopamugon, THXUOUTOP MeTaAIONpOTEa3a,
TpOnyKyje Streptomyces tanashiensis.

docdopamuion HHXUOUpPaA TEPMOIIU3UH, METAJIO-
enponentunasy 6akrepuja Bacillus subtilis, a Takobe n
MeTaJonpoTease enacrase u3 Pseudomonas aeruginosa

[7].

HHXUOUULOPU AMUHOUSULUUOA3A AOYUUPAHUX HA
nospwunu heauje

ITokasaHo je fa cy aMuHONEeNTHAA3E, HOPEN ajlKal-
HUX (pocaTasza u ectrepasa, JOLUPAHE HA TOBPILINHA
henmja pasnuunTux opraHu3ama. JacHo je ja eH3UMcKa
aKTHBHOCT Ha NOBPIUINHY henuje MMa je[{Hy Off KIbyIHHUX
yJiora y ’seHoM (pyHKIMoHucamy. Kako 61 ce ncrmTana
U aHanu3Kupaja OUONOIIKA yJIora OBUX €H3UMa Y pasiiy-
yntuM henujckuM pyHKIMjaMa, 3amoyena je norpara 3a
nHXnOuTOpUMa ammrHOnenTrAasa. [Tokasano je ga ce
OBY MHXMOUTOPU Be3yjy 3a NOBPILIUHY henuje u MOAU-
(pUKYjy IMYHOIIOIIKY OATrOBOp henuje u npencTaBibajy
IMYHOMOJYJIaTOPE.

BecraTuH je HICKOMOJIEKYJICKA MHXUOUTOD (1uU-
HENTHT) U30JI0BaH U3 CyNiepHaTaHTa coja Streptomyces
olivoleticuli. Uuxubupa amuHonenTugasy B u ney-
nuiI-aMyuHonentuaasy [12].

Ho

—=

I___-+
o—o---T

Hp ——CO—L-Leucin
H
Becratun

BecratuH je o6po Npoy4eH Ka0 HHXUOUTOP-UMY-
HoMmopyJsatop. IIpu HuCKIM KOHIEHTpaljamMa noseha-
Ba XUNEPCEH3UTUBHOCT a Ipu BehuM, nosehasa Opoj Ha-
cTanux aHTuTena y henujama cinesune. C gpyre crpase,
amMacTaTHH KOji UHXUOUpa aMUHONENITHAA3Y A, yThye u
Ha noBehame Gpoja aHTHTENA.
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becTaTHH U aMacTaTHH Ce MOJIaKO M YBPCTO Be3y]y
3a amuHonenTupasy. Kunetnukum Metopama onpebene
cy K. BesuBame OecraTuna 3a Aeromonas aMAHOIIETI-
THJla3y U JIEYIII aMAHONENTHAA3Y je cnopo ca K; 1,8 x
1081 5,8 x 1010 M. AmacraTun naxuGupa Aeromonas
AMHHONENTHAA3Y U NCYIWI AMAHOIENTHA3Y ca K;
BpeHOCTIMa y MHTepBany of 3,0 X 108 102,5x 107! M
[14].
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AKTHHOHMH

Becratun noka3syje HEKOIMKO OMOJIOMIKKX eeka-
Ta Kao LITO cy UMyHOMopynanyja [15], uaxubuimja xy-
MaHOT peHaJIHOT KapiuHoMa [16], Takobe crumynuiie
nponudepanyjy T henuja y cre3unu nyreM akTuBanyje
Makpodpara. [TokazaHo je 1a ce MHOro Beha KOnMunHa
GecraTuHa Bexke 3a Makpodare Hero 3a T mumdorure,
U [1a je JeyIuil aMAHONIENITHAa3a Be3aHa 32 IOBPILIUHY
henuje uusb OectaTuHa. BecraTul nokasyje AUPEKTHY
AHTUTYMOPCKY aKTHBHOCT IIpeMa henH]aMa niayhHor
KapIMHOMA a O0jallliehe OBE aKTUBHOCTH j& MHIYKIH-
ja anonrro3e. PesynTaru npahemwa pparmenranuje DNK
TOKa3yjy Aa GecTaThH HHAYKYje aloITo3y Y poKy of 24
yaca off TpeHyTKa TpeTupama henuja [17]. BecraTus ce
KOPHCTH KaO0 JIOIyHa XeMOTepaluju ¥ paguoTepanuju
kapuuHoMa miyha. Y konnenTpanujama op 30-60 mg
nHeBHO noBehasa nponenaT T henuja n npupogHO ymu-
pame hemmja, Koje je Koj nanyjeHara ca KaHIIepOM CMa-
HEHO.

Bpepnoct Tepanuje 6ecTaTHHOM y3 XeMOTEPAIHjy
norBpheHa je noBehameM BpeMeHa XKUBOTa TalyjeHara

8 Xemujcxu iipezaeo

=

MR-387 A COOH

MR-387E: COOH

ca JIeyKeMHIJOM Y Iopebery ca KOHTPOJIHUM. becTaTuH,
Takobe, U3a3uBa JUPEKTaH aHTUIEYKEMUjCKH eekaT
UHAYKYjyhz anonTo3y y XxymaHnM henmjama neykemuje.

AKTHHOHWH, THXUOUTOP aMuHonenTuaaze M, npo-
HabeH je y cynepHaranTy Gakrtepuje Streptomyces
hygroscopicus. Y koanentparmjama o 0,01 o 1 mg mo
MUIIY NOJICTHYE XUIIEPCEH3UTUBHUOCT, a TaKObhe yTuue
Ha noBehame Opoja aHTHTENA.

Kaxko ce noka3ano fa akTHHOHUH 1 OECTaTUH MOTY
OWTH JICKOBH Y TPETMaHy KaHIepa, TPasKeHu cy U Habe-
Hu, uaxuOuTopu amuHonentuaase N (APN), enzuma ko-
ju UTpa 3HavajHy YJIOTY Y MHAKTUBAIUjU €HKe(annHa 1
UAEeHTHYaH je IuIa3Ma-MeMOpaHCKOM ITTUKONPOTEHHY
CD13, xoju ce ekcrpecupa npu neykemuju. 3a APN je
HEILITO KacHUje yTBPHEHO Jla Ma BaXKHy YJIOTY Y MeTa-
CTa3| TyMoOpa ¥ Aerpajalfji eKCTpaneIyIapHoT Ma-
TPHUKCa, in vitro. CKpUHUHIOM HOBUX MHXUOUTOpa APN
nobujenux nomohy BpcTa popa Streptomyces npoHabeHa
Cy, a 3aTUM U UJIeHTU(PUKOBaHA IBAa HHXUOHUTOPA:
MP-387 A u b uc Streptomyces neyagawaensis SL-387
[21]

HepaBHo je u3 ¢hepMeHTallMOHE TEYHOCTH Strep-
tomyces rimosus U30JI0BaH U UieHTU(HUKOBAH JlarcTa-
TUH- jouI jegan naxudburop LAP. JlancraTus je aytore-

uy naxuouTOop LAP U3 S.rimosus, anu naxuGnpa u gpyre
LAP[13].

HaO\ /L3 H3C\ M3
o CH
- CH- GH- CO-NH- CH-COOH
OH

JlancraTun

3AK/bYYAK

Bynyhu fa je ynorpe6a nHXuOUTOpa aMAHOTIETH-
nazay aedewy CUJIE, Takobe u KaHIepa pa3inIuTX
BpCTa, T3B. HOBA CTpaTeruja y Je4emhy OBUX OoliecTn
[18] To je y ToKy Tpaskeme HOBUX nHxuOuTOpa AP a mo-
ceOHo LAP kao mpousBopia MeTaGosmu3Ma MEKpOOpra-
HHU3aMa, aJli U CTEPEOCENIeKTUBHA CUHTE3A je[UbECHha
Koja cy uM ciiryHa [19]. Moxe ce nmpeTnocraBuTH fia he
cnenehux roguHa Hanpenak y OMOXeMHUji NaTONOIIKUX
npoueca OUTH MOJ] BEIUKUM yTUIajeM HalpeTKa y



UCTpaKUBamby HUCKOMOJIEKYJICKUX HHXUOUTOPA KOje
IIPOAYKYjy MUKPOOPIaHU3MU all ¥ HAIIPETKA y CUHTE3HU
aHaJIOra OBUX jeINHEHA.

Abstract

LOW-MOLECULAR-WEIGHT PROTEASE
TORS OF MICROBIAL ORIGIN

INHIBI-

Lidija Izrael!, Gordana Gojgic’-Cvijoviéz, Ivanka Kara-
dzié!

ISchool of Medicine, Department of Chemistry *ICTM,
Department of Chemistry, Belgrade

We have witnessed an explosion of informations abo-
ut properties, also mode of action and regulation of protea-
ses from the metalloproteases at the cell surface to the
AIDS protease. Protease inhibitors have a greatimportance
in mechanism of proteolysis. One of the latest strategies to
combat diseases like AIDS and cancer isto use proteinase
inhibitors as drugs. Especially good source of protease in-
hibitors are microorganisms. A few low-molecular-weight
proetease inhibitors of microbial origin, as a potencial
drugs, was described.
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INPUMEHA MEMBPAHCKHNX TEXHUKA

Y METOOJAMA XEMUJCKE AHAJ/IN3E
IITIEO: TEXHUKE Y PA3BOJY

Y pany cy onmcaHe JiBe HOTIIyHO HOBE MeMOpaHCKe
TEeXHNKe: MeMOpaHCKa eKCTpaKIyja m MeMOpaHCKa aji-
coprnuuja. O6e MeTofe mokasyjy BeJIuKy MoryhHoCT
MPUMEHE y CBUM aHAJIMTUYKAM MeTOfaMa Koje KOpucTe
€KCTPaKIHjy 32 KOHIEHTPUCAKE aHaJIMTa, Kao IITO CY
¥YB-, BupspuBa ciektpooromerpuja, M1 n AA cnek-
TPOMETpH]ja TacHa U TeYHa XpoMaTorpacdwuja.

METOOJA MEMBPAHCKE EKCTPAKIIUJE

Mewm6paHcKa eKCTpakiiyja je jelaH Off HOBUjUX
MeMOPaHCKUX Npolieca KOjU C€ MHTEH3UBHO Pa3BHja Ha
Karenpu 3a ananutuuky xemujy TM®-a, YHusep3u-
TeTa y beorpaay, HapouuTo y IpaBlly IpUMEHE y aHa-
nuTnakoj xemuju OBaj mpoliec ce 3acHIBa Ha MPUHIIU-
nIMa eKcTpakiyje TEYHO-TEYHO T7ie cy (ha3e pasasoje-
He YBPCTOM TOPO3HOM MeMGpaHoM . Ca jeqHe cTpane

MeMOpaHe Halla3u ce HaIllOjH! PAaCTBOP KOjH CajipKi KO-
MOTIOHEHTe Koje ce eKkcrpaxyjy. Ca gpyre cTpaHe MeM-
OpaHe HaJla3W ce PacTBOP EKCTPAKIMOHOT CPECTBA.
KoHTakT m3Meby HamojHOT 1 eKCTPaKIOHOT pacTBOpa
ocTBapyje ce y mopama MeMOpaHe WM Ha jelHOj Off TO-
BpIIHA MeMOpaHe, y 3aBICHOCTH Off OCOOMHa MeMOpa-
HE.

ITpouec mem6paHcKe eKCTpaKIiygje uMa OpojHe
IPEJHOCTH Yy OFHOCY HA €KCTPAKI[Hjy TEUHO-TEUHO, C
003UpOM Jla eTMMIHHUIIE MHOTE po0JIeMe Be3aHe 3a
IUPEKTHO Melllake BOEHOT U OPraHCKOI pacTBoOpa.
ITpennocTu cy: 3aHEeMapJbUB I'yOUTaK OpraHcke gase,
Mama KONMUYNHA €KCTPAKIHOHOT CPEICTBA, EIUMUHH-
caHa je MmoryhHOCT hopMupama CTaOWITHAX eMYyJI3Hja,
Moryhe je TpeTupame BeoMa pa3OnaXkeHHK PacTBOpa U
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