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HOBEJIOBA HATPAOA 3A XEMUJA BO 2012 TrOOUHA

HobGenoeata Harpaga 3a xemuja Bo 2012 roguMHa UM e gogeneHa Ha amepuKaHCKUTE HayYHULM
BpajaH K. Kobunka (Brian K. Kobilka) n Pobept J. lledbkoBuy, (Robert J. Lefkowitz) 3a ucnuryesamara so
obnacta Ha G-npoTtenHuTe cnperHatu co peuentopu (GPCR o aHr. G-Protein-Coupled Receptors).

Cn. 1. BpajaH K. Kobunka (Brian K. Kobilka), neso, n Pobeprt J. Nedkosuy, (Robert J. Lefkowitz), necHo,
[o6uTHUUM Ha HobenosaTa Harpaaa 3a xemuja Bo 2012 roamHa

OBve npoTenHu rpagar MHOTYy MHTEPECHU CUCTEMW COCTaBEHW Of Tpu cybGeauMHuum Kou
OBO3MOXYyBaaT MPEHOC Ha PasfUYHU CUrHamnM HYU3 KretoyHata MemOpaHa Mery KrneTkuTe, Kako M Ha
noronemu pacrtojaHuja Bo Ternoto. OBue ucTpaxysBayu rm usonuparne v ja onpegenvre CTpykTypara,
a UCTO Taka ro objacHue HajronemMmoT Aen of MOMeKynapHUMOT MexaHu3am 3a [ejCTBOTO Ha OBue
NPOTENHMN.

MmeHo, no3HaTo e geka cekoja YoBedvKa KIeTKa € 3arpafjeHa co nrasmeHa MembpaHa Koja
npetcrasyBa oocdonunuaeH ABOCIOj KOj COOPXKU U pa3fUYHU NPOTENHU N HEKOW MOMEKYN CO nomana
Morekyncka maca. KnetouHata membpaHa OBO3MOXyBa Aa ce oadenysa cneumdmyHata cmeca oA
OMOXEMNCKM aKTUBHWU CYMNCTaHLUMM U HUBHUTE YECTUYKU U CripedyBa HaBrerysakse Ha Apyru cyncraHuum
0 HaaBopeLLHaTa OKOMMHa BO KneTkara.

MeryToa, 3a (pyHKLMOHUPaHETO Ha oBaa BroxeMucka MalLMHepuja BO BHaTpeLLHOCTa Ha KreTkaTa
e noTpebHo Taa Aa 4obvBa MHCTPYKUMK O HAABOPELLHAaTa OKOMNMHA, T.€. O HEj3MHMNOT ekcTpavenynapeH
npoctop. [ejcTBOTO Ha OBUE MPOTEMHN MOXE Oa ce 0bjacHM Ha eaeH eaHoCTaBeH Npumep. Taka, ako
BO eCKTpalenynapaHuoT NpocTop Ce 3rofieMn KOHLUEHTpauujata Ha Hekoja cyncTaHuuvja, Ha npumep
HEeKOj XOPMOH, MenTua, Nunug, NpoTeMH WM Opyra Morekyna, Koja AejcTByBa Ha knetkute 6e3 ga
HaBnese BO KreTkaTa, MpoMeHaTa Ha KOHLEeHTpauujata HaaBop Of KneTkaTta npeav3BuKyBa COOOBETHU
NpoMeHn BO BMOXeEMUCKUTE peakuum BO camaTta KreTka, Ha MpuMep BO aKTMBHOCTA Ha eH3nMuTe.
Ha npumep, MonekynuTte kou NpeausBrkyBaaT MUPUC OejCTBYBaaT Ha KMNETKUTE Of enuTenoT Kou ce
CMEeCTEHWN BO COOABETHUTE PELIENTOPU BO ManunapHUTE PeECUYKN 3a MUPUC Of, ENUTENHOTO TKUBO Ui
BO HEpPBHUTE KMNETKM BO MO3OKOT, OOHOCHO BO HEKOW OpYrv KIETKM BO opraHM3moT. Monekynute kou
npeausBuKyBaaT MUPUC O XpaHa BpLUAT XeMUCKM MPOMEHN BO NanunapHUTe PECUYKM Ha KNETKUTE, KOU
noToa, CO eNeKTPMUYHM CUTHanM, OBUE XEMMUCKN CUrHaNM rn NpeHecyBaaTt 40 MO30KOT. CnuyHm npouecu
ce ogBMBaar v Mpu 3rofieMyBake Ha KOHUEHTpauujata Ha OpyrM MOMeKynu BO ekcTpauenynapHuoT
NPOCTOP Ha KIETKUTE.
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OcBeH MHOpMaLUNTE KON Ce NPeHecyBaaT BO e4Ha KINeTKa Kako BO MPETXOOHMOT Crly4aj, OBOj
NPeHoC Ha MHopMaLMK Ce OA4BMBa M Ha NOJONMN pacTojaHuja BO TeNoTo, Guaejkm YoBEYKUTE KIETKM
MOCTOjaHO KOMyHULMpaaT MerycebHO, Kako 1 CO OKOnHaTa cpeauHa, Npv KojalLTo KOMyHWKaLmja npeHoCoT
Ha vHdopMaLmuTe HM3 MeMbpaHnTe ce OfBMBa Ha MOMeKyrnapHoO HMBO. Kako pesyntaT Ha Toa, cuTe
XEMUCKN CUrHanu CTUrHyBaaT 40 MO30KOT 3a TOj Aa MOxe Op30 Aa o4roBopu Ha MHpopMauumnTe Kom mm
Aobuea of HalmTe ceTuna 3a Bua, MUPUC, BKYC UTH.

Ha cn. 2 e gageH rpy6 wematcku Npukas Ha MpeHoC Ha oBue MHGOpPMaUMK MNPeKky eaeH
eaHOCTaBeH TPMKOMMNOHeHTeH G-NPOTenH cnperHaTt co peLenTop Ha KreTkaTa, Kako U eaHa Monekyna
KOja [ejcTByBa Ha KrneTkaTa, BO OBOj CIlydaj XOPMOHOT enuHedpuH.

Cn. 2. lLlemaTcky NprKas Ha CUCTEMUTE 3a NMPEHOC Ha CUrHanu HM3 MembpaHnTe Ha KneTkuTe.
1 - nnasma; 2 — kneto4Ha membpaHa; 3 — G-cnperHat NpPoTenH Co peLenTop (Ha LwemaTa ce npukaxaHu ABe Konuu of
0BOj NpoTeuH); 4 — npoteunH-peuenTop; 5 — komnnekc GPCR-peuenTop-nuraHg); 6 — nuraHz (Bo 0BOj Cryyaj XOPMOH)

HajoeHo e aeka G-npotenHuTe cnperHaTti Co peLenTopuTe ce HaoraaT BO nrna3MmeHata MembpaHa.
MopouHa, oTkako 6une nsonupanu npeute GPCR, e yTBpaeHo geka ctaHysa 360p 3a roniema hamunuja
MPOTEMHM CO CNMYHA CTPYKTypa KOM MMaaT edHa 3aefHudka CTPYKTYpHa Kapakrtepuctuka. VmeHo,
HMBHaTa CTPYKTypa Ce KapakTepusupa co NonvnenTuaHa H1M3a YmjallTo gonra H13a e coctaBeHa og 7
cnupanu. MNopaan Toa oBMe NPOTenHU ce No3HaTV 1 kako 7TM peuenTtopu (o4 aHr. seven-trans mem-
brane receptors).

Tue npeTcTaByBaart roriema amunuja NPOTEMHU KOU y4ecTByBaaT BO NPeHeCyBareTO Ha MHOTY
pasnuyHn (M3NOMOLLKN CUrHANKU Of, OKONMHaTa Ha Knetkute. CurHanute ce ogHecysaaT Ha NpomeHa
Ha KOHLUEeHTpauujata Ha NenTuaun, XOpMOHU, NUNuAW, HEBPOTPAHCMUTEPU, jOHM HA MeTanu, MUPUCHU
CYNCTaHUMK, CYMCTaHUMM 3a BKYC WUTH., UMM MNaK Ha gejcTBoTo Ha doToHuTe Bp3 okoTo. GPCR mm
npeHecyBaaT OBME CUMHanM BO BHATPELUHOCTA Ha KreTkata v npeaus3BuKyBaaT cepuja peakumm BO
KoM ce BKMyYeHu OpYyrv MpoTEeWHW, HYKNeoTuau, jOHW Ha MEeTanu, Kou v npeHecyeaar ,nopakuvrte” u
COOOBETHUTE KNETOYHN U (PU3NOMOLLKM OArOBOPW.

OHa wTo geHecka ce 3Hae 3a GPCR 1 3a HMBHUTE OCOBUHU 1 CTPYKTYypa BMNo OTKPUEHO BO
nocnegHuee 40 rognHn. MeryTtoa, HEKOM 04 HUB, HA MPUMEP POSONCUHOT, POTOOCETINBUOT MUTMEHT,
Bune oTKpueHn MHory ogamHa. AKTUBMPaHETO Ha NPOTENHCKUTE peLienTopu B1no oTkpueHo npeq eaeH
BEK, a KOBaNeHTHMOT Komnnekc Bo 1933 rogmHa. 3a oBue roriemm oTkpuTUhja 1 Npobuem Bo Broxemujata
6une popenenu net Hobenosu Harpagu (Hobenosa Harpaga 3a gwmsnonorvja u meguumHa Bo 1967
Ha ParHap panut (Ragnar Granit), XangaH Kedpep XaptnajH (Haldan Keffer Hartline) v Llopw Bang
(George Wald) 3a xemnckute u cmanonowlkute npouecun n 3a dotopeuenumjata; Hobenosa Harpaga
3a domsunonoruja n meguumnHa Bo 1971 Ha Epn B. CatepneHg jyHvop ( Earl W. Sutherland, Jr.), 3a cCAMP-
3aBMCHA NPOTEMH-KMHA3a n xetepoTpumepHn G-npotenHn; HoGenoea Harpaga 3a dwuanonormja m
mMegmumHa Bo 1988 Ha cep Llejmc, B. bnak ( sir James W. Black) 3a oTkpuBar-€TO Ha NponpaHonoT, Koj
ro 6riokupa B-agpeHeprvuHNOT peLenTop, 1 H, XMCTaMUHCKOT peuenTop, Koj ro Groknpa UMMETUOMHOT;
Ho6enoea Harpaaa 3a chuanonoruja n megmumHa Bo 1994 Ha MaptuH Pog6en (Martin Rodbell) n Andpen
I TunmaH (Alfred G. Gillman) 3a xetepotpumepHuTe G-npotenHn 1 Ha JinHaa b. Bak (Linda B. Buck) 1
Pvuapa Akcen (Richard Axel) 3a peuentopute 3a mmpuc.
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MeryTtoa, uHTepakumjata Ha G-NpoTEMHUTE CO peuenTopuTe ocTaHana cé go 1970-tute
HeobjacHeTa 0QHOCHO cé aoaeka JledkoBuy, U copaboTHULMTE HE 3anoyHane co UCNUTYBaHETO Ha
apPEeHOKOPTUKOTPOMHMOT XOPMOH obenexaH Co paanoakTUBEH joA CO KOj NoYHane Aa ro ucnutyesaat
CBp3yBakETO BO MNpenapaTtu o4 agpeHanHata membpara. [lokpaj Toa TMe noyHane n MHTEH3UBHO
4a rM ucnutyeaart peuentopuTte 3a envHedpuHOT (agpeHanuHoT). Bp3s ocHoBa Ha oBue 06emMHM
UcTpaxysara Ha agpeHanuHoT, Bo 1980 r. 6un npeanoxeH T.H. TepHapeH Moaen 3a akTuBUPaHkeTo
Ha peuentopuTte. Ha cn. 3 e gageH wemartckm npukas Ha pPamMHOTEXHUTE MHTEpPaKUUKM Kaj OBOj
MOZer, Kako 1 CTpyKTypaTa Ha Moenor.

Cekako geka efHa of HajTELLKMTE 3adavn Ha UCTpaxKyBaumTe Guna ga ce usonupaar u ga ce
npeunctat G-NpoTenHNTe CnperHaT co peLenTopu nopagu HMBHaTa NpUpoLa U MEeCTOTO Ha Haorake
BO KreTkarta. 3a HMBHaTa u3ornauuja Hajrornemm 3acnyru umaat Marc Caron, Lefkowitz n Hubbard, kou
ycneane da ro usonupaar 6era-agpeHeprnyHnoT G-npoTerH cnperHaT co peuenTtop (BAR). 3a Taa
uen 6une pasBMeHM COOOBETHU MEeToaM CO apuMHUTETHa Xpomatorpadmja, Npu WTo Bune KopucTeHu
crneundnyHM NUraHam Bp3aHW 3a xpomarorpadckara cmona. Co nmomowl Ha oBaa xpomarorpadcka
meToaa 6mn gobreH MHOry YMCT NPOTENH CO BUCOKa akTUBHOCT.

CnepHata dhasa 6una ga 6uae onpeaeneHa kpuctanHata CTPYKTypa Ha OBOj MPOTeVH. 3a OBOj Aen
of pabota ronema 3acnyra umane Koburnka n HeroBute copabotHuun. Tue ja onpegenune CTpykTypaTa
Ha KOMNMEKCOT Ha B2-agpeHeprndHmoT peuenTop (BAR) BO KOMMNEKC CO aroHUCTOT U G-NMPOTENHOT.

a) 6)

Cn. 3. a) Wematcku npukas Ha UHTepakumMmTe BO TEPHAPHMOT Mogen Ha komnnekcoT GPCR-nvranA.
6) INleHTecT Mogen Ha CTpyKTypaTta Ha komnnekcot aobveH og PDB 3sn6.

Mo Tpu geueHWn mMakoTprHa M noceBeTeHa paboTa Ha HEKONKY rpynu UCTpaxyBadn MOXerNo Aa
ce objacHV MexaHM3MOT Ha MPEHOCOT Ha curHanu HUM3 membpaHarta Ha kneTkute. Kako KpyHa Ha Taa
paboTa, Kobunka v Herosute copaboTHULM ja onpeaenune TpuaMMeH3noHanHara CTpykTypa co BUCOKa
pesonyuuja Ha LEeNoCHNOT TepHapeH KoMMneKke Ha [32-agpeHeprnyHmoT peuentop (BAR) BO KoMnnekc
co aroHucT n G-npotewnH (crn.3).

Co noHaTamoluHaTa pabota co reHomcku Metoau JledpkoBuy n copaboTHUUMTE K3BpLUMNE
aHTonorucka pabota co Toa LUTOo ycnearne Aa ro KNnoHnpaar v Aa ja onpeaenar cekseHuujaTta (npumapHara
CTPYKTYpa) Ha npBKOT peuentop Ha ennHedpuH (BAR). Bp3 ocHoBa Ha oBaa paboTa cTaHa jacHo Aeka
G-npoTenHUTE criperHaT co peuentopute rpagar egHa dpaMmunuja npoTenHU Co CnmMvHa CTPyKTypa.

Mo OTKPMBAHETO M U3oMauMjaTa Ha MEXaHN3MOT Ha NPEHECYBAH-ETO Ha CUrHaNMTE BO KIETKUTE,
crefHa 3ajada Ha MCTpaxkyBauuTe cekako buna ga ce uenurtaat pasnuyHv NraHav Kow, Mako He
BreryBaar BO KreTtkara, ro cnpedyBaar NpeHecyBaH-eTO Uiv ro 3acuiyBaaT CUrHanoT HU3 KINETKUTE, T.e.
Aa ce oTKpujaT CyncTaHumm Kow ejcTByBaaT Kako aroHUCTU MW aHTaroHUCTK Ha peuenTtopuTe. MonmoTt
aroHUCT Cce ogHecyBa Ha NuranaoT Koj ce cepadyBa co GPCR u ja ctabunmaunpa koHdopmaumjaTa Koja ro
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akTnBMpa G-NpoTEMHOT BO KNeTkaTta, Ao4eka MoneKyrnara Koja ja ctabunmnsupa HeakTuBHata oopma ce
BMKa MHBEP3EH arOHWUCT. AHTaroHUCTUTE, UM NHXMOUTOPUTE, CE MOFEKYNIN KOW Ce HaTnpeBapyBaar co
aroHUCTUTE N Ce CBP3yBaarT Co MPOTENHOT, NPU LLTO HaCcTaHyBa brokupane Ha MecToTo Ha CBP3yBak-€ Ha
aroHMcToT. CO OTKPMBaH-ETO HA OBME CYNCTaHLMM Ce 3rofieMuIo HUBHOTO 3HaYeH-€ 3a chapMakosnorujara.
HWBHOTO 3Ha4YeH-e CO TEKOT Ha BPEMETO TOJKY Ce 3rofieMmso Taka LUTO AEHEC ce CMEeTa Aeka NonoBMHa
0f1 NeKOoBUTE NPOTUB 3abornyBar-aTa Ha CpLEBM CaaoBW, Kako 1 APy NeKoBM, ce basupaar Ha 3aeMHOTO
aejcto co GPCR.

HajBarkHaTa KapakTepucTMKa Ha MEXaHU3MOT Ha CUTHaNM3npake H13 KNeTkute e Aeka nuranaoT
(XxOpMOHOT, NPOTEUHOT, NEenTUAOT M Cr.) He npoara HU3 MembpaHaTa U He HaBrneryBa BO KreTkara.
HamecTto TOa, curHanoT ce npeHecyBa BO KrneTkara CO KOH(pOpMauWOHM MPOMEHUM Ha MPOTEUHOT-
peLenTop, KOU HacTaHyBaaT Npy MHTEPaKLMUTE CO NUraHaoT. NpouecoT e MHOry CroXeH, ce odBuBa
NpeKky KackagHu peakuuMnm BO KOW Ce BKITyYeHW TpuUTe KOMMOHEHTUM Of NPOTEUHOT, a ce oasvBa U
npouec Ha pa3mMeHa Ha Hykneotud, npu WTo G-NPOTEMHOT ro akTMBMpa EH3UMOT afeHunaT-Lumknasa.
Bo TekoT Ha npouecotr GPCR guncoumpa Ha Tpu cybegmHMum kom ce o3Hadvenn co Ga, GB and Gy;
BO OBME CIOXEHW npouecu ce ocrnoboayBa uuknuyeH Hykneotua cAMP koj audpyHampa n cnyxu
Kako ,BTOp rMacHuK®. be3 ga Haenerysame BO OBOj CIIOXEH MPOLIEC, HAjBaXKHO € [a ce UCTakHe feka
CO 3rofiemMyBak-€ Ha KOHLIEHTpauuMjata Ha aroHUCTOT HaOBOP Of KreTkaTa ce 3rofieMyBa YAesnioT Ha
peLenTopu Ko ce CBp3aHu co nuraHaoT. [putoa npoTenHoT-peuenTop Ha MembpaHaTta ja npomMeHyBa
KOHhopMaumjaTa, Npu LLITO MOXe Aa 3a3eMe roniem 6poj pasnmyHu CTPYKTYpK BO TEKOT Ha BpemeTo. Of
ronemuot 6poj KoHhopmaLmKn Ase ce 0cobeHO 3HaYajHM 3a HEroBOTO A€jCTBO: aKTUBHATa U HeakTUBHaTa
dopma. AKTMBHaTa KOHopMaLuja MOXe [a MNoCToM OOBOMHO AOMro 3a Aa MOXe Ha Hea Aa ce Bp3aT
OpYyrv nuraHam, v nak Ha Hea fa aejcteyBa hOTOH, UK Mak Ja ce OBO3MOXM aKTUBMPaH-e Ha noeeke
G-npoTenHn 3a 3acunyBake Ha XEMUCKMOT curHan. o 3aBpLuyBare Ha npouecoT cybeamHuumte of
GPCR moxaT NOBTOPHO fa ce CBp3aT M LMKINYCoT Aa 3anoyHe OgHOBO.

McTo Taka, cekoj peuenTop umMa onpenerieH KapakTepuctudeH aduHUTET cripemMa MHory
pa3nMyHM Manu MOSEKYNN arOHUCTM KoM ce Bp3yBaaT Ha crneumduyHM OenoBW Ha HagBopellHata
CTpaHa op, knetkata. CBp3yBaHE€TO Ha aroHUCTOT ro oflecHyBa obpa3yBaH-€TO Ha akTMBHaTa ¢hopma
Ha KOH(popmaumjata Ha peuenTopoT, a co Toa ro 3rorieMysa auHUTETOT cripema G-NpoTenHOT BO
BHaTpeLIHOCTa Ha kneTtkara (cn. 4).

HeaxTtwaxa AxTHBEHA
KOHpHrypaumja KOHGRIYpaymja

Cn. 4. KoHdopmaumoHu npomeHm kaj GPCR Bo TEKOT Ha NpeHecyBaH-ETO Ha CUrHANoT HW3 KneTkuTe. JleBo
€ npuKaxkaHa koHcpopmaLmjaTa Ha HeakTuBupaHaTa dopma Ha BAR nobueHa og mogenot PDB 2bar.pdb, a
aKkTuBHaTa chopma Ha mogernoT Ha BAR cBp3aH co nuraHg 3sn6.pdb e npukaxkaHa gecHo.

Kupo CrojaHocku! n Backo AnekcoBcku?

"MHcTuTyT 3a XeMuja, MNprpoaHo-MaTemaTuyky akynTer,
YHusepsutert ,Cs. Kupun n Metogwj”, Ckonje, MakegoHuja, e-mail: kiro.pmf.ukim.edu.mk

2KnuHuka 3a HeBpororuja, MeguumHckm dakynTert, YHuBepauTeT ,,CB. Kupun n Metoayj”, Ckonje, MakegoHuja
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IN MEMORIAM

Bopuc KameHap (Boris Kamenar)
(1929 - 2012)

Bo jynn 2012 roguHa nouymHa Bopuc KameHap, npodecop emeputyc Ha 3arpebaykoTo
cBeyuyunuiTe, pedoBeH YfieH Ha XpBaTckaTa akagemuja Ha HaykuTe U YMETHOCTUTE U YfeH Ha
MakegnoHckaTa akagemuja Ha HaykuTe U YMETHOCTUTE HaaBop o4 paboTHMOT COCTaB.

Bopuc KameHap e poaeH Ha 20-tn deBpyapu 1929 roguHa Bo Cywak (Pueka), Penybnuka
XpBaTcka, Kage LITo 3aBpLUMMA OCHOBHO M TMMHa3ncko obpasoBaHme. Bo 1953 rognHa gunnomupan
Ha OpaenoT 3a xemucka TexHonoruja Ha TexHndkunot cpakynteT npu Ceeyumnuwiteto Bo 3arpeb. Kyco
BpeMe paboTen Kako pakoBoguTen Ha naboparopujata 3a XeMUCKM U MEXaHWUYKM UCNUTYyBakwa BO
dabpukata ,,BynkaH” Bo Pueka, Bo 1956 rognHa 6un nsbpaH 3a acucteHT Ha OgaenoT 3a CTPyKTypHa
n HeopraHcka xemuja npu UHctutyToT ,Pyrep BowwkoBuk” Bo 3arpeb, a no goktopupareto Bo 1960
roanHa nomuHan Bo 3aBooT 3a OnwTa M HeopraHcka xemuja Ha XemuckmoT ogaen npu NM® Bo
3arpeb, kage WTo gonrm rogmHyn 6un npodecop No HeopraHcka Xxemuja n no Kpucranoxemuja, a
notoa e n3bpaH 1 3a npoecop emMmepuTycC.

Bo akagemckata 1964/1965 roguHa, kako nocTaokTopaHa, KameHap npectojyBan BO
nabopartopujata 3a xemucka kKpucrtanorpaduja Ha YHuBepauTeTtoT Bo Okcdopa BO MCTpaxy-
BadkaTa rpyna Ha Hobenoskata [opotn XoukuH (Dorothy C. Hodgkin). Bo ncrara nabopartopuja
npectojyBan n Bo 1971/1972 roanHa BO CBOjCTBO Ha BU3UTUHr-Npodecop. Bo HapeaHWoT nepuog
ywite Tpu natm 6un BU3NTUHr-Npodecop Ha ABa yHmBepauTeta Ha Hos 3enaHg (Bo 1980 roguHa,
notoa Bo 1989/1990 n Bo 1995/1996). Co3HaHujaTa n uckycteara wTo npody. KameHap rn crekHan
3a BpeEMe Ha NOCTAOKTOPCKMOT NpecToj BO nabopaTtopujata Ha [opoTn XOLKUH YCMELLHO M1 NpeHen
BO MHcTuTyTOT ,Pyrep BowkoBuK®, kako n BO 3aBOAOT 3a OMNWITA U HeopraHcka xemuja Ha MNMMO
BO 3arpe6. Co Toa 0BO3MOXMWN Aa ce BOBeAaT MOLEPHUTE METOAM Ha CTPYKTypHaTa aHanu3a BO
XpBaTcka (a u BO uenarta TorawHa Jyrocnaswuja), kom nogpasbupaart npumMeHa Ha T.H. OUPEKTHU
MeToan 3a obpaboTka Ha gudpakuMoHUTe nogaToumn cobmpaHn Ha aBToMaTCkn gudpakToMeTpu u
HMBHO 06paboTyBare CO NOMOLL HA MOKHW €NEKTPOHCKN CMETauM.

Akagemuk bopuc KameHap 6elle nctakHat Hay4HWK, Haganeky nosHaT HaaBop O rpaHuuuTe
Ha XpBaTcka Kako Nno CBOMTE COBPEMEHWN HayyYHW NyGnukaumm n yyectsa Ha MefyHapogHW Hay4HU
KOHrpecu Taka M No akTMBHOTO y4ecTBO BO paboTrara Ha pas3Hu HayyHu opraHusauuun. [Nputoa
KOHTMHYMpPaHO M HecebMYHO ce rpukelle 3a pa3BOjOT Ha KpucTanorpadwujata BO MnopaHellHa
Jyrocnaeuja, a nogouHa Bo Xpeatcka. 3aegHo co akagemukoT [paro poeHuk Gewwe ocHoBau
Ha JyrocrnoBeHCKMOT LieHTap 3a kpuctanorpaduja (1966) Bo pamkuTe Ha XpBaTckata akagemuja
Ha Haykute U ymeTHocTuUTe, a nodouHa (1992) n Ha Xpeatckata kpuctanorpadcka saegHuua u
HUBEH gonroroguweH npetcegaren. MNomery apyroto, KameHnap 6elie gekaH Ha [prupogocnoBHo-
mMaTtemaTuykmoT dakynTteT Bo 3arpeb (1976-1978), notnpetcenaren (1978-1981) n npetceparen
(1981-1984) Ha EsponckuoT kpuctanorpadckn kommuteT (European Crystallographic Committee),
Kako un npetcegaten Ha Cojy30T Ha xeMunckuTe gpyiTea Ha Jyrocnasuja (1986-1988).

Akagemuk KameHap objaBun 175 Tpyaa, a co 238 pedpepaty ydyecTByBan Ha pasHuM Hay4YHU
MaHudecTaumm BO CBOjaTa MaTU4Ha 3emja M BO CTpaHCcTBO. [lpuMToa mma ogpxaHo BKynHo 37
nneHapHn n Apyrv npedaBawa Ha pasHW YHUBEP3UTETM BO LENWOT CBeT. HaydHuTe TpyaoBwm Ha
akagemuk KameHap ce ogHecyBaaT Ha onpefenyBakbe Ha CTpyKTypaTa Ha pa3HU HeopraHcku
(noronem fgern) v opraHcky (moman gen) coeguvHeHuja co NOMOLL Ha peHAareHcka Audpakumja Ha
MOHOKpUCTanHu obpacum.
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Akagemuk KameHap e gobuTHuk Ha Penybnuukata Harpaga 3a HaydHa pabota “Pyrep
Bowkosuk” (1970), notoa Ha Harpagata Ha rpag 3arpeb 3a HayyHa pabota (1980), Bo 2000 roanHa
Ha [p>xaBHaTa Harpaga Ha Penybnuka XpBaTcka 3a XUBOTHO aeno u Bo 2002 roguHa Ha Meganot
,DOXO0 Texak” Ha XpBaTCKOTO XEMUCKO OPYLUTBO.

Akagemuk KameHap faze orpoMeH NnpyMaoHecC 3a pa3BojoT Ha CTPYKTypHaTa aHanmaa co noMoLl
Ha peHareHcka gudpakumja Bo Penybnvka MakegoHuja. Toj Belle MeHTOp Ha NPBMOT MarncTpaHs
on obnacta Ha peHgreHckata gudpakumja og Penybnuka Makegonuja (1974 roguHa), a notoa
N MEHTOp Ha f[Bajua goKTopaHau of Hawata 3emja (1978 u 1981 rogmHa). 3a ogbenexyBane €
JeKa onpemara 3a peHgreHcka gudpakumja co koja pacnonara rpynata Ha akagemuk KameHap e
Beke 40 roaMHM Ha pacnonarake Ha ucTpaxyBauuTe og MakegoHuwja kom paboTar Ha oBa none,
CO LUTO € OBO3MOXEHO Aa ce ohopmMu rpyna 3a CTPYKTypHa xemuja Ha VIHCTUTYTOT 3a xemuja npu
NMMa® Bo Ckonje, Koja paboTu Ha NNAHOT Ha CTPYKTYPHU UCTpaxyBaka, KOMOMHMpPajku v, og egHa
CTpaHa, usydvyBawara co NoMOLl Ha MHGpaLpBeHaTa U paMaHckaTa CnekTpockonuja u, oa apyra
CTpaHa, ncnuTyBakara BpLUEHN CO MeToauTe Ha peHareHckaTta agndpakumja. OTTyKa npomsneroa u
BKyNHO 32 Tpyaa objaBeHn BO KOABTOPCTBO CO akageMuk KameHap u/unm co HeroBu copaboTHMUM
op 3arpe6. Co Toa akagemuk KameHap, koj 6eLue n uneH Ha Advisary Board-oT Ha HalLeTo cnnucaHune
Macedonian Journal of Chemistry and Chemical Engineering, HEU3MeEPHO He 3aJ0/MKN CO HErOBUOT
npuaoHec 3a pa3BojoT Ha CTPYKTypHaTa xemuja Bo Penybnuka MakenoHuja.

Ke ro sagpxvume akagemuk KameHap BO Halle TpajHO cekaBarse, Of egHa CTpaHa Kako
N3BOHpEOEH HayyHWK of obracta Ha CTPyKTypHaTa xemuja, a o Apyra CTpaHa Kako Y0BeK CO
noceGHa TONMMHA Y YOBEYHOCT MPU KOHTAKTUTE CO NYFeTo.

nnrop JoBaHOBCKU
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SCTM’S CONGRESS - 22" IN A SERIES -

At the beginning of this September (5th — 9th), the Society of Chemists and Technologists
of Macedonia (SCTM) had its 22nd Congress on the shores of the beautiful Ohrid Lake near the
medieval town-pearl. Regardless of being nominally Macedonian, the event was international.
Not only that two out of three of the total 240 attendants were foreigners from 26 countries, but
so were the lecturers (Plenary, Invited and Key-Note). United Kingdom, United States, Serbia,
Germany, Czech Republic, Switzerland, Bulgaria, Italy, Croatia, Bulgaria, Bosnia and Herzegovina
were presented with one or more lecturers. Besides the 20 oral presentations, some 300 posters
were presented, divided into sections such as analytical chemistry, bio-, food- and pharmaceutical
chemistry and technology, electrochemistry, environmental chemistry, inorganic chemistry and
technology, metallurgy, nanomaterials, organic chemistry, polymers and polymer materials, process
engineering, spectroscopy and structural chemistry, etc.

It is not a custom for the Organizer to judge the quality of presented Congress contributions. This
is a privilege of the participants and guests. In general, we believe they were satisfied.

In a nutshell, that was our Congress story.

Normally you could ask yourself: Congress as so many others, but what was extraordinary in
this one?

These were the noteworthy peculiarities of the 22nd Congress of SCTM:

— The Congress was organized in the middle of an economic crisis, so that a number of
financial and organizational issues were to be solved, practically without funding.

— In contrast to many others, this Congress was quite affordable. The registration fee was
only 65 €, and an all-in-one package (attendance, 3 half board accommodation, welcome
party, congress dinner and boat trip to the medieval monastery of St. Naum, see photo) was
offered at a price as low as 140 €.

— All of the Congress events took place in an exclusive
Lake Resort complex.

— Not to mention that the weather was wonderful, and
the local food and wines — delicious.

Having in mind that nowadays congresses are expensive
(only the registration fee is from 300 € to 500 €) and thus —
out of reach for people employed at research and academic
institutions in the Western Balkan countries, don’'t you find
that this was a success story'™?

! *There is no need to stress that, in order to achieve such a goal, the organizers (all of them volunteers) were supposed to solve a number of barriers

that regularly accompany manifestations like this. Devotion to the success of their Chemical and Technological society was the only driving force
that helped them.
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Creation of university-enterprise cooperation networks
for education on sustainable technologies

- "{f
Education and Culture DG

Lifelong Learning Programme

The project titled “Creation of university-enterprise cooperation networks for education
on sustainable technologies” was awarder in the framework of the TEMPUS Livelong Learning
Programme. The project started on January 15", 2010 and its duration is for the period of three
years.

The aim of the project is to improve the university-enterprise cooperation in the process of
creating sustainable industry in Serbia, Bosnia and Hercegovina and Macedonia and to promote
the sustainable concept of zero emission which aim is maximum resource productivity and virtually
no waste. The goal was realized by creating the lifelong learning course (LLL) for the needs of
the industry consisting of general part (sustainable technologies) and specific parts depending
on the particularity of the participant industry in the project, i.e. food industry, pharmaceutical and
cosmetic industry, chemical engineering and materials engineering. The course was covered with
the written material given in five books with the following titles: sustainable technologies, sustainable
technologies in food industry, sustainable technologies and chemical engineering, sustainable
technologies in pharmaceutical and cosmetics industry and materials engineering. Also, the modern
computer laboratory was opened at the faculties which implemented the project. The course was
realized by each university (three months, 150 hours, 6 ECTS) and more than 200 participants from
the industry of the Balkan countries successfully finished the LLL course.

The participants in this project are from the six universities from the Balkan countries: “Ss
Cyril and Methodius University” in Skopje (Faculty of Technology and Metallurgy) and the University
“Goce Deléev”, Stip (Faculty of Technology), Republic of Macedonia; University of Novi Sad (Faculty
of Technology) and University of Ni$ (Faculty of Technology, Leskovac), Serbia; from Bosnia and
Herzegovina participate University of East Sarajevo (Faculty of Technology, Zvornik) and University
of Tuzla (Faculty of Technology). The European partners are: Katholoke Hogeschool Sint Lieven,
Gent, Belgium, Trier University of Applied Science, Environmental Campus Birkenfeld, Germany and
Vienna University of Technology (Faculty of Technical Chemistry), Austria. The companies from the
Balkan countries and the chambers of commerce are also involved in this project.

In the future the LLL courses will be offered from each university, i.e faculty which participates
in the project in order continually to spread the knowledge on sustainable technologies and the
concept of zero emission as well as to strength the link among universities — enterprises — chambers
of commerce. The future new courses will originate from the experience gained from the project, but
will be tailored made depending on the needs of the industry.

Emilija Fidancevska
Vineta Srebrenkoska
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