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MeaouunHcka xemuja eH3nma

AcneKkTn eH3nMosiormje Koju ce npoy4yasajy y MeauuMHCKOj XeMuju
jecy, npe ceera, BpcTa ejcTBa MofneKkyna nekosa (MHXMbutopa) Ha
eH31Me N HUNXOB AN3ajH.

3HayajaH Opoj eH3MMa npencraBrba NPOTEMHCKE edpeKkTope Npeko
KOjUX MONEKynun riekosa (MHXMOUTopn) ocTBapyjy CBoja AejcTea.

NHxnoutopu eHsnma (l) cy cyncraHue Koje cMamyjy akTUBHOCT
eH3uma (E) rpaherwem Komnnekca eH3nm-nHxmnonTop [E—I], npu
4yeMmy je eH3nM BriIokMpaH 1 He MoXe aa obaBrba CBOjy HOpMariHy

pyHKUMjY.

o Ha npumep, Ha eH3uM guxugpodoonar-peanykrasy, Koja ydecTtsyje y
BUOCHMHTE3N NYPUHCKUX Basa n aMuUHO-KNUCENuHa, genyjy
cyndaHunaMmnanm n octeapyjy 6aktepmumMagHo n aHTUManapujcko
0€ejCTBO pasfiMinTum MexaHn3mmma.



MeaouunHcka xemuja eH3nma

¥ UHxnbuuunja eHsmma moxe 6utn peepanbunHa mnm
npeBep3nbunHa.

¥ Y ckrnagy ca TuMe e rpyne nHxmbutopa eHanma:
1. WpeBep3nbunHu nHxmentopu;

2. PeBep3nbunHu nHxmnbutopmu.



NpeBep3nbunHa nuxmbunumja

NHXnbunTop ce Be3yje 3a eH3UM jakuM KOBaNIEHTHUM UIn
HeKoBasieHTHUM Be3ama, rpagehn KoMMnekc eH3nM-UHXMOUTop
[E-I]: E+1— E-l

HaBeneHa peakuuja je HenoBpaTHa, KOHLeHTpaLmja HacTanor
KOMMJIEKCa HUje y paBHOTEXM Ca KOHLEHTpaumjama eH3nma v
NHXMbUTOPA.

Hajyewhu mexaHnsam gejctea y npesep3nbunsiHoj HXnonumm je
BE3NBaHk€ NHXMOUTOPA 3a EH3UM jakKUM KOBaSfIeHTHUM Be3ama.

[TocTOoju n3y3TeTak, Kaga cy MHXMOUTOPU BE3aAHU jaKNM
HeKoOBaneHTHMM Be3aMma.

o Y TOM cry4ajy HacTanu KoOMnsikec cnopo amcocyje n ocriobaha eH3nm
N3 KOMMJIEKca, KOju HaKOH Tora MoXxe aa obaBrba CBOjy HOpMarHy

pyHKUNjY.



NpeBep3nbunHa nuxmbunumja

Bes 063upa Ha Tun Bese, eH3um he noBpaTUTN HOPMarnHy PYHKUM]Y
TEeK KaZla ce y OpraHM3My CUHTETULLE JO0BOSbaH B6poj
MaKpOMOJSieKyna eH3nma ga bu ce npesasnwwao epekaTt gejcTea
nHxnourtopa (Cxema 1).
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NpeBep3nbunHa nuxmbunumja

o WpeBepanbunHa nHxmbunumja je HeKoOMNeTUTUBHA U NPEBEP3NDUIHU
NHXNONTOPK Cce Knacudukyjy y ase rpyne:

1. NHxnbutopu Koju ce Besyjy ANPEKTHO 3a akTMBHa MecTa Y
eH3uMYy;,

2. CyuyudHu uHxubumopu Unu npesep3nbunHN MHaKTMBaTopu
eH3nma.



NpeBep3nbunHa nuxmbunumja

o 1. IHxnbuntopun Koju ce Be3syjy OMPEKTHO 3a aKTMBHA MecTa y
eH3UMY.

|

To cy MHXMBUTOPKU KOju ce Be3yjy ANPEKTHO 3a aKTUBHO MECTO Y EH3UMY
nnn y 6rinavHn akTUBHOI MecTa eH3nma.

NHXxnbmntop 4enoTBOPHO CMakYyje KOHUEHTpaunjy akTMBHOr eH3nMa a
TMME U CTerneH HacTajaka Npon3Boaa eH3MMCKe peakuuije.

[Mpumepn cy auetTun-canuuunHa KMcermHa Koja npeeep3ndnsiHo
NHXMOUpPA LMKITOOKCUreHasy y BMoCcuHTE3N npocTarnaHguHa, 3atmm
ManartunoH (opraHodocdar) Koju npesep3nbunHo nHxmbupa
aLUeTUNXonuH-ecTepasy.



NpeBep3nbunHa nuxmbunumja

o 2. CyuyudHU NHXNOUTOPU NN NPEBEP3NDUITHU MHAKTUBATOPU
eH3uma.

o OBU MHXMBUTOPK Ccy jowl Nno3HaTu nog cneaehmum HasmBuma: "cynunaHun"
cyncrtpatu, K, NN nHXnbutopn 3acHOBaHU Ha npesep3nbnnHoOm
MEXaHU3MY.

o CTpyKTypHO, Hajyewhe cy aHano3n eH3nMcKor (eHOoreHor) cyncrpara.

o MexaHusam gejctea je cnenehu: eH3Mm akTuBuMpa CyuyudHU NHXMoUTOP,
cTBapajyhu My peakTusHy rpyny.



NpeBep3nbunHa nuxmbunumja

o 2. CyuyudHU NHXNOUTOPU NN NPEBEP3NDUITHU MHAKTUBATOPU
eH3uma.

o Tako MoandUKOBaHU MHXNOUTOP ce peBep3nbUITHO Be3yje 3a aKTUBHO
MECTO Y eH3uMy, rpagehu ctabunaH KOMMNNeKC eH3NM-NHXNBONTOP
(Cxema ).

o 1O 3Ha4n ga cam eH3MM NpousBene CornCcTBEHU NHXMOUTOpP oa
NPBEHCTBEHO MHAKTUBHOI cyncTpaTta (MHxubutopa) n Tako cam cebe
NHaKTUBMpa (Y XXaproHy, "n3spLum camoyomncreo").
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PeBep3ndunHa nHxnouymja

NHXnbutop ce Besyje 3a eH3M HeKoBarneTHMM Be3ama, rnonyT

erlekTpocTtatuyke, BogoHM4He unum ca van der Waals-oBe

NHTepakumje, rpagehm komnnekc eHsanm-nHxmbutop [E-I]:
E+l2 [E-]

HaBefneHa pekaumja je noBpaTHa, KOHUEHTpauuja HacTanmnor
KOMMJIEKCa je Y paBHOTEXM Ca PaBHOTEXHUM KOHLIEHTpauujama
eH3uMa n nHxnbuTopa.

N3y3eTak je marun 6poj peBep3nbunnHnx MHXMbmnTopa Koju ce Besyjy
cnabum KoBasrieTHMM Be3ama 3a EH3NM.



PeBep3ndunHm nHxmontopu

o [locToje yeTnpu Tuna peBep3ndbUNHNX NHXMOUTOpa eH3nMa:
.  KOMMeTUuTuBHMU;
Il. HekomMneTuTtmnsHU;
lll. AHTUKOMMNETUTUBHMU;

V. AHanosu npenasHor ctaka.



PeBep3ndunHm nHxmontopu

o 1. KoMNeTUuTMBHN MHXMBUTOPMN.

o VIHxnbutop ce peBep3nbusnHo Besyje 3a ncta Be3anBHa MecTa Yy EH3UMY
3a KOja ce Be3yje 1 cyncTpar.

o [onasu oo komnetunumje namehy nHxndmnTopa n cyncrpara y BesanBamy
3a UCTO MeCTO, WTO YMHU Aa je ogpeheHa KonnymHa eH3nma
NHXMBKUpaHa AOK ocTana uma u garoe HopmanHy doyHkunjy. Kao
nocreguua Tora 6pamHa npesohewa cyncrpara y nponsBos je
cMar-eHa.
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PeBep3ndunHm nHxmontopu

. KomMneTuTnueHu nHXndutopw.

C o63upom ga je nHxmbuuurja pesep3nbunHa, edekar MHXMbuTopa ce
CMamyje ca nosehaweM KoHUeHTpaumje cyncrpara.

[Tpy BUCOKMM KOHLIEHTpaUMjama cyrncTparta, UHXMOUTOPHU edoekar je y
NoTnyHOCTM cnpedeH. C gpyre cTpaHe, ca noBehawemM KOHUEHTpaumje
NHXMbuTOopa, nosehaea ce N MHXMBUTOPHN edbekar.

[enoTBOPHOCT (peBep3nbUITHOr) MHXNMOUTOpPa 3aBUCKU O NOCTUTHYTE
(BMCOKe) KOHLIEHTpauuje y permju eHsmma.

YKOSMKO je CTPYKTypa MHXMOUTOpa BPSIO CnnyHa CTPYKTYpU cynctpaTta
OHAa ce TakB/M UHXMOUTOPU HasmBajy aHTumMeTabonutu. MehyTtum, y
NpaKkcu Cy TakBWU MpUMepn PeTKN.

BehnHa monekyna nekosa, UHXMOMTopa eH3nma, crnaga y rpyny
KOMNETUTUBHNX (pEBEP3NDUNHUX) MHXMBUTOPA.



PeBep3ndunHm nHxmontopu

o 2. HeEKoMNeTUTMBHU NHXMBUTOPMN.

o He gonasu go komnetunumje nameny cyncrpara u MHXmbutopa, jep ce
NHXMOUTOPU BE3YjY 3a EH3UM UITN KOMIIEKC EH3UM-CYNCTPaT, Npeko
anoCcTepHUX MecTa Ha eH3MMY, KOja Ccy yaarbeHa o[, MeCTa 3a Be3nBah-e
cyncTpara.

n BesnBake HEKOMNETUTUBHOI MHXMOUTOpPA n3a3nBa NPOMEHE y
KOHpopMaLnju CTPYKTYpPE eH3Mma U TMMe OMEeTa Be3nBaHe Ccyncrpara.

o BesnBawe HEKOMNETUTUBHOI MHXNDOUTOPA 3a EH3UM pe3ynTyje
HacTajarbemM [E—S-I] komnnekca.



PeBep3ndunHm nHxmontopu

o 3. AHTUKOMMETUTUBHU NHXUOUTOPMN.

o OBWU MHXNBOUTOPK Ce UCKIbYYMBO BE3YjYy 3a eH3uM-cyncTpar [E-S]
KOMMJEKC, anu He 1 3a eH3nM, nNpu Yemy HacTaje [I-E—S] komnnekc.

o CyncTtpaT y oBakBOM KOMMJSIEKCY HE MOXe Aarbe aa pearyje u na ce
brnoTtpacdopmuLLe y oarosapajyhu nponssoa.



PeBep3ndunHm nHxmontopu

o 4. AHano3su npenasHor ctaka.

o KoHBep3uja cyncTpaTa y eH3nM-KaTtanmsoBaHMM pekaunjama oo
ogroesapajyher npoussoga, ogsuja ce y3 HacTajake BULLE PasnninTmnx
nHTepmeamnjepa (jeantsera y npenasHum ctakbnma).

o WHTepmeaunjepu cy HectabunHu n npesoae ce y apyre ctabunuuje
obrnnke 0o KoHa4yHor Npo3BoAa.

o MehyTtum, nako cy HectabunHu, oHM ce Be3yjy 3a aKkTUBHa MecTa y
€H3MMY, Y TOKY peakumnje KOHBep3uje cyrncrpara.

o Ha ocHoBy CTpyKType nHTepmeamjepa (npenasHor crtaka) MoXxe fa ce
n3Bene aHarnor Koju he ce Besatu 3a akTUBHa MecTa ogrosapajyher
eH3nuMa 1 genoBaTtn MHXNMOMTopHo. TakaB MHXMBUTOP Ha3MBa ce aHanor
npenasHor crama.



PeBep3ndunHm nHxmontopu

o 4. AHanosu npenasHor ctama.

o Besyje ce jade 3a akTMBHa MeCTa Yy EH3UMY Yy OHOCY Ha CyrncTpar.

o Hnp., nHxnbutop ageHo3nH-geammHase, KOQOPMULUUH (aHTUBMOTHKK) nMma
CITUYHY CTPYKTYPY MHTEpMeaujepa (npenasHor ctaka) ageHo3nHa Koja ce
jaBrba y npouecy KOHBep3uje ageHo3nHa 40 MHO3MHa Y pekaumjm
KaTann3oBaHOj eH3MMOM afeHo3nH-geaMmrHasa (Cxema 4.).
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[un3ajH nHxmbumutopa eH3mma

Y ausajHy nHxubutopa eH3nmMa HeonxogHa Cy AeTarbHa ca3Hawba O
Broxemmjn n dbn3nonoruju NaTosoLWKOr cTakwa 3a Koje ce ek ansajHmpa.

[1ejcTBO MHOIMX MpeBEP3NDUNHUX MHXMBUTOpPA 3aBUCK oA Tora aa nu
MHXMOUTOP UMa (PYHKUMOHANHE rpyne Koje Mory ga pearyjy ca
doyHKUMOHAMHUM rpyrnamMa aMmmHoO-KUCennHa Ha akTUBHOM MECTY eH3nma.

C obupom ga cy pyHKUMOHaNHe rpyne akTMBHOI MecTa eH3uma Hajuewhe
HyKneodurHe (XnapoKcunHa rpyna y CEpuHy Unm TUosnHa rpyna y
LMCTENHY), yBONEHE jakuX enekTPoduHuX rpyna (Hnp. aMmaHe, UMUHO U
ecTapcke rpyne) y CTPYKTypy Moriekyna fieka Moxe ce UCKOPUCTUTY 3a
an3ajH HOBUX NHXMBUTOpa.

[Tpn ToMe ce Hajyelhe rpagm KoBaneHTHa Be3a namehy nHxmbutopa u
aKTMBHOI LIeHTpa eH3nMa, LWTO AOMPUHOCKU TpajHOj] MHXNOULMjW.



[un3ajH nHxmbumutopa eH3mma

OBaj npucTyn ce MoxXe NPUMEHUTN N 'y LIby nosehawa agejctea Beh
no3HaTor nHxnomnTopa. MHxnbuntop ce Besyje 3a PyHKUMOHANHe rpyne
aMUVHO-KMCESIMHA Y EeH3MMY HEKOBASIETHMM Be3amMa WS KOBaNeHTHUM
Be3ama.

YKOSIMKO ce KOPUCTU NPUCTYN MHXMBULKje Koja nogpasymeBa U akTUBHA
MecCTa Yy eH31MY, CTPYKTypa N XeMnjCcKa peakTUBHOCT cyncTpara Mory
MNOCNY>XUTN KAaO OCHOBA 3a pauunoHaraH An3ajH noTeHuujanHux nHxmbuTopa.

JenaH og npobrnema y ansajHy MHXMbuTopa je NoCcTojake BuLE N304hopMun
jeaHor eH3nma, Koje 4ecTo pearyjy pasnmimTto ca MUHXMOUTOPOM.

NHXnbuntop Mmoxxe nHxmbupatu jeaHy n3ogopmy eHsmma anm He u cee
n3ogopmMe TOr eH3nma, Tako [a XerbeHU Tepanujckn edpekaTt Moxe
n3ocrartu.



Ynora eH3nma y pa3Bojy pe3ncTeHLnja Ha NnekoBe

o EH3MMU Ccy yKIbydeHn y MexaHn3am HacTajakba pe3mcTeHuuje Ha
riekoBe, Ha BuLLEe Ha4vunHa.

o 1. lpomMeHe y KOHUEeHTpaunju eH3nma

o 3HavajHO noBehawe NN cMarkere HopManHe KOHUEHTpauuje eH3mma
MOXXe JOBECTU OO0 pe3ncTeHumije.

o [MpekomepHa OMOCUHTE3a eH3Ma MOXe uMaTu crieaehe nocneauue:

o a) LnrbHa peakuuja Koja je katanusaoBaHa eH3MMOM Hehe DUTN MHXMbMpaHa.
Ha npumep, cmatpa ce ga je pes3vcreHumja ManapmyHMx napasura Ha nek
n3asBaHa npekoMepHoM BMocuHTE30M AnxnapodonaT-penykrase ycnen
ctumynauuje PHK napasurta.

o 6) NoBehaHa GUoCKMHTE3a eH3MMa MOXe MHAKTUBMPATK Morekyn neka. Ha
npumep, B-naktamase MHakTUBMpajy BehnHy nekosa 13 rpyne neHUUMIMHa 1
LuedanocnopurHa ycrnea Xxmaponuae HMUxXoBor [3-nakTaMcKor npcTeHa.



Ynora eH3nma y pa3Bojy pe3ncTeHLnja Ha NnekoBe

o EH3MMU Ccy yKIbydeHn y MexaHn3am HacTajakba pe3mcTeHuuje Ha
riekoBe, Ha BuLLEe Ha4vunHa.

o 1. lpomMeHe y KOHUEeHTpaunju eH3nma

o HepoBorbHa buocuHTE3a eH3nma 3Hadm ga Hehe BuTn eH3nma 3a
npeBohere Npekyp3opa fneka y akTMBHU 0OMUK.

o Ha npumep, pesncteHumja Ha UMTOCTaTUK 6-MepKanTonypuH HacTaje 36or
CMareHe BUOCHMHTE3E XMNOKCAHTUH-ryaHUH doocchopunbosmnTtpaHcdepase,
eH3MMa Koju npeBoamn Nporek y akTMBHU pnbo3nn 5'-MoHodochaTHU
aepunBar. SH
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Ynora eH3nma y pa3Bojy pe3ncTeHLnja Ha NnekoBe

o 2. YBehaHa buocuHTesa cyncrparta

o [NloBehaHa bnocuHTEe3a cyncTpata MOXe CnpeyYnuTn KOMNETUTUBHE
peBep3ndunHe NHXMOUToOpPE Aa ce BEXY 3a aKTUBHO MECTO Y AOBOSbHO]
KOnnunHmn ga omn ounmn ecomnkacHu.

o Bucoka KoHueHTpauuja cyncTpaTta noMmepa paBHOTEXY Y CMepy
nobunjara E-S komnnekca.
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Ynora eH3nma y pa3Bojy pe3ncTeHLnja Ha NnekoBe

o 3. [lpomMeHe y CTPpYKTypu eH3uma

o [lpOMeEHOM CTpPYKType eH3uMa HacTaje EH3MM KOju He MoXe ednKacHoO
Oa ce nHxnbupa seh npumMernBaHUM MHXNOUTOPOM.

o CTPYKTYPHO U3MEHEHN EH3UM U Jarbe MOXe [a Npon3Boau yobuyajeHe
Npou3BoAe HexerbeHe MeTabonmyke peakuuje.

o Ha npumep, pesancteHumnja Ha aHTUBMOTUK TPUMETONPUM HacTaje ycrnea
NpoOMeHa y CTPYKTYpu BakTepujckor eH3mma guxmagpodonar- pegykrase.
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