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I. Onucanue nporpammsi:

Hactosimaa  nporpaMMa  oXBaThIBaeT  Ba)KHeWlIIWe  pas/ieJibl
OMOOpPraHMYeCKOM XUMHU: aAMHUHOKHCJOTbI U  O€JIKM, HYKJIE03U/bl,
HYKJIEOTU/JIbI U HYKJEWHOBBbIE KUCJIOThI, YrJAeBOAbl U TJIMKOKOHBIOTATHI,
JIMNIUAbI, OUOJIOTUYECKUEe MeMOpaHbl, MOPPUPUHBI M XPOMONPOTEUJDI,
XUMH4YECKHME OCHOBbI UMMYHOJIOTUHM, HU3KOMOJIEKYJIIDHbIE OMOPETYJIATOPHI,
(GU3UKO-XMMUYECKHE METO/IbI BbIJIEJIEHUS U UCCAeJOBaHUS OUOPETYISATOPOB.

II. OcHOBHbIE pa3jeJsibl U BONPOCHI K IK3aMeHY:

1. AMMHOKHMCJIOTBI, IENTHU/bI, 0€/JIKH

AmuHokucaoThl. HoMeHKk1aTypa, ctpoeHUe. [eHETUYECKH KOAWMPYeMble
aMUHOKHUCJOTBL. OmnTu4yeckass U30MepHUs a-aMUHOKHUCJIOT. Kuc/I0THO-
OCHOBHbl€ CBOMCTBAa. XMMHUYECKHE CBOMCTBA: peaKIMM a-aMUHO- U a-
KapOOKCUJIbHOU I'pyMibl, PYHKIMOHAJbHBIX TPy OOKOBBIX Ilenel. MeTobl
CAHTEe3a aMUHOKUCJIOT.

[lenTugbl [Ipuposa nenTugHOU CBS3U. [OMOieTHbIE U reTepPO/ieTHbIE
NenTU/bl, AencUnenTu/bl. JInHelHble U IUKIUYeCKre nenTuabl. UoHOPOpHI.

XUMHYeCcKM CUHTe3 NenTUAoB. MeToabl 3aidThl GQYHKIMOHAIbHBIX
rpynn. Co3pgaHue NENTUAHOU CBA3U: METOAbI CMELIaHHbIX AHTUJAPHU/OB,
aKTUBUPOBAaHHbIX 3(QUPOB, KapOOAMUMHJHBIA UM KapOOKCHUAHTUJPUJHBIU
MeTO/bl KOHJAeHcaluuu. [IpefcraBieHre o 6JIOYHOM U CTYIEHYaTOM CUHTe3e
nentuoB. [lpo6aema paunemusauuu. TBepaoda3HbIM CUHTE3 NENTHU/OB.
depMeHTAaTUBHBIN CUHTE3 Y OJIYCUHTE3 NENTU/I0B U OEJIKOB.

CTpykTypa Y4 (QYHKLUS OHOJIOTUYECKH AKTUBHBIX MENTHU/OB.
[lenTuHbIE TOPMOHBI U PUJIU3UHT-PAKTOPBL. Heliponentuppl.
[IpeacraByieHre O MeNTUAAX, HEMPOTPAHCMUTTEpPAX, HEUPOMOAYJIATOPaAX,
KOHHEKTOpax. JHKepa/MHbl U 3HAOPPHUHBL. OKCUTOLUUH M BaA30IPECCHUH.
MMMyHOakTUBHbIe mNeNnTU/bl. [lenTHUJHbIE TOKCUHBI W aHTUOUOTHUKHU.
[lenTUBI KaK JIeKapCTBEHHbIE CPELCTBA.

[lepBuyHass cTpykTypa 6esikoB. 061iasi cTpaTerus onpejesaeHUs
CTPYKTYPbI 6€JIKOB. AHAJIN3 aMUHOKUCJIOTHOTrO cocTaBa. Onpejgesenue N- u C-
KOHLIEBBIX aMHUHOKHUCJOTHBIX OCTAaTKOB. PparMeHTauus MNOJUNENTUIHOU
nenyd. @epMeHTaTUBHbIE MeTO/bl TUMposr3a. OrpaHUYEHHbIA MPOTEOJIUS.
XuMH4YeCcKue MeTOJbl pacllellJieHUs MOJMUIENTUAHOM LeNu MO0 OCTaTKaM
METHOHMHa, TpunTodaHa, MCTenHa 1 1o cBsa3sM Asn-Gly u Asp-Pro.

[locnemoBaTtenbHass Jerpajanus MEeNTHAOB IO MeToAy IJAMaHa C
uaeHTudukauued - QPeHUJITHUOTHUJAAHTOMHOB W JAHCUJIAMHUHOKMCJIOT.
OnpesiesieHMe aMUHOKMUCJIOTHON MOCJIE0BATEJbHOCTU OeJiKa C MOMOLIbIO
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xKugkodaszHoro, TBepAodaszHOro MU ra3zodasHOro CeKBeHATOPOB. AHa/IU3
pacnoJio’)keHus: CyJbGTUAPUIBbHBIX TpPynn W JAUCYJAbPUJHBIX CBS3€EM.
Hcnosb3oBaHWe MacC-CIEKTPOMETPUM TMpPU  OMNpeeieHUA NepBUYHOU
CTPYKTYpbl nenTugoB. CjoKHble OeJIKU: TJIMKO-, JIMIIO-, HYKJI€eo-, XpOMO-,
docPo- ¥ MeTaNIONIPOTEUHBI.

XuMuyeckass MoAgudukalnusa 6ejqKoB. 3aJlauy, pellaeMble C MOMOIIbIO
XMUMHUYecKon Moaubukanuu. Cneuudpuyeckas MoAudUKaLUMSg a- U e-
aMUHOrpymnn B 6eskaXx. Moaudukanus oCTaTKOB T'MCTHJMHA, METUOHHHA,
TUpPO3WHA, TpunTodaHa, IUcTerHa. budyHKIMOHA/NbHbIE peareHThI.
BBeseHue ¢uiyopeciieHTHbIX, CMIMHOBBIX U $oToadpPUHHBIX METOK. MeTo bl
uaeHTUGUKAUUMU  MOJUDHUIIMPOBAHHBIX  AMUHOKMCJIOTHBIX  OCTaTKOB.
buocnenudpuryeckas moarupukanus 6eJK0B.

[ToctTpaHcasuuMoHHass Moaudukanus 6esakoB. @PepmMeHTaTUBHas
NOCTTPAHCASALMOHHAsA MoAupUKalMSg C paclielyieHHeM MOJUNEeNTUAHON
1enu. [loHsTHe 0 CUTHAIbHBIX MENTH/IaX U npoleccuHre. COpTUPOBKa 6EJIKOB
B KJieTKe. HMMmnopT 6eJKOB B KJIeTOYHble opraHessbl. KoBajieHTHas
NOCTTPAHCASALMOHHAsA MoAUPUKAIIUSA a-aMHUHO- U a-KapOOKCUJIbHbBIX TPYIII,
(GYHKIMOHAJIIBHBIX TPYNI OOKOBBIX Lieled aMUHOKUCAOT (METUIHMPOBAaHUE,
TU/IPOKCUJIMPOBAaHMeE, BBEJlEHUE IOTOJHUTEJNbHON KapOOKCUIBbHOU IPYIIIbI,
dbochopupoBaHue, rauKo3uarMpoBanue, ADP-pubosuanpoBaHue).

[IpocTpaHcTBeHHass CcTpyKTypa OesnkoB. [loHATHe O BTOPUYHOW,
TPETUYHOU ¥ 4YETBEPTUYHOU CTPYKTypaX. IJIEKTPOHHOe CTpPOEHUEe U
KOHGUTrypauus NenTUAHOU cBsA3U. Yrinl f, j, w. KapTel Pamauangpana. Tunsbl
B3aUMOJIEUCTBUH, onpejessolue NPOCTPAHCTBEHHYIO CTPYKTYpy
nosunentuzoB. CBA3b  MPOCTPAaHCTBEHHOW  CTPYKTypbl Oeska C
N0CJIe[J0BaTeJbHOCTbI0 aMUHOKHUCJOTHBIX OCTAaTKOB. PoJib MOJIEKYJISIpPHBIX
IIalepOHOB.

BTopuuyHas cTpyKTypa nenTugoB U 6eykoB. a-Cnupasnb, 310-cnupaiis,
napaJjijiejibHasi ¥ aHTUIapaJiiesbHas b-CTpyKTyphl, b-u3rub, apyrue TUIbI
peryJisipHbIX CTPYKTYp MOJUANENTUAHOU ILenu. KpyroBod JAuxpousm H
JIUCIIepCUsl ONTUYECKOT0 BpalleHUs1 KaK METO/Zbl onpejesieHus] BTOPUYHOHU
CTPYKTypbl. CBepXBTOpUYHAsA CTPYKTypa OesikoB. [loHATHE 0 JOMeHax.
TpeTuuHas cTpyKTypa OeJIKOB. PEHTTeHOCTPYKTYpPHbIM aHa/IU3 KaK METOJ,
M3y4YeHUs] NPOCTPAHCTBEHHOTIO0 CTPOeHUs OesKOB. fAJepHbld MarHUTHbIN
pe30HaHC KaK METOJ, MCCeloBaHUs KOHOpMalUX MEeNnTUJIOB U OEJIKOB B
pacTBopax. [leHaTypanus u peHaTypayus. YeTBepTUYHas CTPYKTypa OEJIKOB.
[IpuMepbl cy6'beJUHUYHBIX CTPYKTYP. MeTo/1bl KCCIeJ0BaHUS YEeTBEPTUYHO U
CTPYKTYDBHI.

Buosiornueckasgs posib  6eskoB. @PepMmeHThl. Kiaccudukanus.
[IpeactaByienue o 6uokaTtasuse. [[puHLUNBI pepMEHTATUBHON KUHETHUKHU.
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UHru6uTopsl W akTUBaATOpbl ¢epmeHTOB. PaKTOphl, BJMUAWIIME Ha
bepMeHTAaTUBHYI0 aKTHUBHOCTb. [loHATHE 006 aKTUBHOM ILieHTpe. PepMeHT-
cybcTpaTHbIM KoMIieKCc. PyHKIIMOHA/IbHbIE TPYNIbl AaKTHUBHBIX I[€HTPOB
bepMeHTOB Ha IpUMepe XMMOTPUIICHHA, JIU3011UMa, KapOOKCUNIeNTUA3bl A.
[Ipy4rHbI BBICOKOW KATaJUTHYECKOW AKTHBHOCTH U MEXaHU3M JeUCTBUS
dbepMeHTOB.

Besnku-ropMmoHbl. MexaHU3M J1eHCTBUS NENTUHO-0€/JKOBbIX TOPMOHOB.

CTpyKTypa 4 CBOWCTBa aJleHWIATLHUKJIAa3HOW cucTteMbl. HHCy/uUH,
rOpPMOHBI pocTa. [JINKOPOTEMHOBBIE TOPMOHBI a/IeHOTUNOPU3a.

Benku cucrembl remocrasza. CucteMa CBepTbIBaHUSI  KPOBH.
WUHTerpuHbl. AHTUKOATYJISIHTbI U QUOPUHOJIUTUKHU.

/lBuratesbHble U  CTPYKTypHble  OesiKW. bBeaku  Mbimy
COeJIMHUTEbHbIX TKaHel. AKTOMHO3UMHOBBIM KOMILJIeKC. TponoHUHbL. besku
O6aKTepUaJbHOM CUCTEMbl MNOJABWXKHOCTU. PuaresynH. llUuTocKeseTHbIE
oesiku. KosinareH, kepaTuH, UOpPOUH LIeJIKa.

PeuentopHble 6esku. bakTepuopoJoncUH. 3pUTEJSbHbIA POAOINCHH.
ALleTUJIXOJIMHOBBIN pelenTop NOCTCUHANTUYECKUX MEMOpPaH.

TpancnoptHbie 6enku. AT®a3bl. lutoxpom C, reMorJo6uMH U
MUOTJIOOUH, CBIBOPOTOYHbIN aJIbOYMUH.

BesKU-TOKCUHBI MHUKPOOHOTO U PACTUTEJBHOrO HPOUCXOXKAEHUS.
300TOKCUHBI. HeHpOTOKCHMHBI KaK HWHCTPYMEHTbl M3y4YeHUS MeXaHU3MOB
HEPBHOUW NPOBOJUMOCTH.

2. Hyk1eo3u/bl, HyKJIeOTU /bl U HYK/IEUHOBBIE KM CJIOTHI

HykJieo3uapl 1 HyKJIEOTH/AbI KAK KOMIIOHEHTbI HYKJIEMHOBBIX KUCJIOT -
CTPYKTYpa, CTepeoxuMus, GU3ndecKue U XMuMHU4YeCKUe CBOMCTBA, OMOCUHTES.
MyHOpHbIE KOMIOHEHTbl HYKJIEMHOBBIX KHUCJAOT. HykiaeoTugbl BHe
HYKJIEMHOBBIX  KHCJOT: aZleHO3UHTpUdochaT KaK YHHUBEpCAJbHbBIA
aKKyMyJIITOp 3HEPruM B  KJIeTKe; HYKJe03uJ-2,3-1ukjaopochaTsi;
6uoJsioruyeckKasi poJsib aJleHO3WH- U TyaHO3UH-3,5-uuknodpocdara.

[lepBrUYHasa CTPYKTypa HYKJIEUHOBBIX KUCJIOT. MexKHYK1eOoTUAHble U N-
TJIMKO3U/IHbIE CBSI3U - CXOCTBO U pa3/inyue ux cBoMcTB B cocTtaBe JJHK 1 PHK.
[lonsspHOCTh MEXHYKJIEOTUAHOW CBSI3M U MOJMHYKJIEOTUJHOW IEMH.
Heo6biuHas (2' - 5') MeXXHyKJIe0TU/JHASI CBS3b.

BoisicHeHHe NMepBUYHOW CTPYKTYpPbl HYKJIEUHOBBIX KUCJIOT. MeTozbl
BBeJleHUSI paJJUOAKTUBHOU MeTKU (M30TOIMbI U NMpe/lIeCTBEHHUKU; MeYeHHe
in vivo; TepMUHAJIbHOE U MHOXECTBEHHOEe MeyeHue in vitro - KHHUpOBaHUe,
nojiMMepasHas  JOCTpPoHKa, HUK-TpaHcasauus, PHK-nurasa). Metop
oayxgatwiniero nstHa (uHrepnpuHT 1o Cenrepy). Metoa Makcama-
['mn6epTa (xMMUYEeCKOe CEKBeHUpPOBaHUe). MeTo AU1e30KCUTEPMUHATOPORB



4

Cenrepa (pepmeHTaTHBHOe cekBeHUpoBaHHe). AHanuz PHK (meTonbl
aHasm3a d4epe3 k/JHK wu npgamelie MeTtoabl € MCHOJb30BaHHWEM
dbepMeHTAaTUBHOW U XUMHUYECKOH Aerpajanuu). HepaarvoakTuBHOe MeueHH e
HYKJIEMHOBBIX KUCJIOT. ABTOMaTU3al sl CEKBEHUPOBAHUS.

BTopu4yHas CTpyKTypa HYKJIEUHOBBIX KUCJOT. PEHTTeHOCTPYKTypHbIE
uccnenoBanus JJHK. IMonoxxenus Yapradda. [IBoviHaa cnupanap JHK no
YoTtcony u

Kpuky u ee Ouosiornyeckoe 3HadyeHue. KoMmieMeHTapHOCTb U
B3auMMHas opuveHTanus uenei. KaHoHW4Yeckrue BOJOPOJAHOCBSI3aHHbIE MapPhl

OCHOBaHUM. CTO3KUHI OCHOBaHWW. OCHOBHBbIE THUIIBI JBOWHBIX CIIKpaJIEU
(npaBo3akpy4yeHHble A, B ¥ Ap., 1eBo3akpydyeHHas Z). CTepeoXxuMHU4eCKUe
XapaKTepUCTHKHU MOHOMEPOB B COCTaBe Pa3JIMUHbIX TUIOB JBYLENOYEYHbIX

JAHK (Top3uoHHBle U JByrpaHHble VYrJbl, KOHOPMAUUH YIJIEBOJHOTO
KOJIblla, KOH(QOpMallMM OTHOCUTEJNbHO TJMKO3UJAHbIX U 5'-4'-cBszeit).
OCHOBHbIE XapaKTEPUCTUKHU [IBOWHBIX CIHpajJer - War COupasu, YrJbl
COUpPAJILHOTO BpallleHWsl, HaKJIOHA, KpeHa, MNpoleJJep, CMelleHhe mnap
OCHOBAaHHWM OTHOCHUTEJIbLHO OCH CIUpaJiy, 6oJibliias U MaJsiasg 60p0o3/JKH, U3THO.

JleHaTypanusgs U peHaTypanusa [BOWHBIX coupased. ['mnoxpomMus.
['eTepoaymiiekcbl. OJIUro- U MOJUHYKIE€OTUAHBIE 30Hbl KAaK UHCTPYMEHT
MCC/IeJ0OBAaHUA HYKJI€UHOBBIX KUCJIOT.

Ceepxcnupanuzauuda JHK - CcTpykTypHble XapaKTepUCTUKU U
ouoJiornyeckas poJb.

OcobenHoctu cTtpyktypel JJHK B O6uosorvyeckux o06pa30BaHUAX
(BUpyCHI, IPOKAapPUOTHUYECKUE U 3YKAaPUOTHUYECKHUE KIIETKHU).

BropuuHas crpykrypa PHK, cTpykrypHas KOHCEpPBAaTUBHOCTb
PHK-PHK-cniupanu. I'méopugnbsie aymaekcbl JIHK-PHK, nx 6uosioruueckas
pOJib. AHTUCMBICJIOBbIE HYKJIEUHOBBIE KUCIOTHI.

TpetuuyHasa ctpyktypa PHK.

PasButne mnpexcraBieHud o JJHK kak HocuTese U HUCTOYHUKE
reHeTudyeckou wuHPopMmanuu. OCHOBHbIE 3Tamnbl BOCIPOU3BENEHUS U
JKCIpecCUM TeHeTU4YeCKOM HHQPOpMalUW - pelMKalus, TPaHCKPUILKA,
TpaHcaALUs. [eHeTUYeCKUM KO/ - OCHOBHbIE XapaKTepPUCTUKH.

MexaHnusMmbl perinkauuu JHK. CTpyKTypHBIN F'eH - HENPEePbIBHOCTh U
MO3aW4YHOCTb (3K30H-UHTPOHHAs CTPYKTypa). [lepekpbiBaHHE TEHOB.

Perynsuus TpaHckpunuuu (ONMepoH; NPOMOTOP U MpeJIlecTBYOLIAe
y4aCTKH; OIlepaTop, penpeccop, HHAYKTOP; TepMHUHALUd, aTTeHyaluf;
snxaHcepbl). MPHK y npokapuoT u aykapuoT; npo-MPHK u ee npeBpaliieHue B
3pesyo MPHK (criaficuHr, KenupoBaHUe, MOJIMAAeHUJIMPOBaHUeE).

OcHOBHbIE 3Tallbl TPAHCAALUU U NpPUHUUNBI ee peryadanuu. TPHK u
amuHoanua-TPHK-cuHTeTasml. Prb6ocoMbl - CTPYKTypa 51
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byHKIMOHUpPOBaHUe. [lOCTTpPaHCAAIMOHHBIM NPOLECCUHT TNEeNnTHA0OB U
6esikoB. CkagbiBaHue (poaguHT) 6eJIKOB ¢ 06pa3oBaHUEM QYHKIMOHAJIbHO
aKTUBHOU KOH(OPMAIUHU.

O6paTHas TpaHCKPUILIUS.

PHK kak mepBHUYHBIM HMCTOYHUK TreHeTHdeckou HHPopMmauuu (PHK-
coZiepKaujde 6akTepuodaru).

MeToAbl HanpaBJeHHOW (pepMeHTAaTUBHOU Jlerpa/laliui HyKJIEUHOBBIX
kucaoT. Kiaccudpukanusa Hykiieas. Ucnosib30BaHUe 3K30- U 3H/IOHYKJIea3 JJs
CEeKBEHHMPOBAHUS HYKJIEUMHOBBIX KHUCJOT. JHAOHYKJ€a3bl PECTPUKIMH, HX
KJIACChl, CTPYKTYPHbIE 0COOEHHOCTH, OM0JIOTUYECKas POJib U UCOJIb30BaHU €
Ui ¢parMeHTanu M kKaptupoBaHusa [HK. DHAoHyk/iea3Hass aKTUBHOCTb
PHK (pn603umslI).

[lonumepasHasa uenHas peakuusa (aMmmiandukKanus in vitro) kKak MeToJ
HamnpaBJieHHOro noJsydyeHuss ¢pparmeHtoB JHK. ®akTopsl, BausAwe Ha
cnequduuHocThb IILP. OnHonanpaBsieHHas [ILP. Ucnonb3zoBanue [P gusa
cekBeHupoBaHusa [JIHK, reHeTuyecko  pekoMOUHamuMu in  Vvitro,
UJeHTUPUKALIMU TOYEYHbIX MyTal[UH.

MyTanuu u mytareHe3. UCTOYHUKU MyTallMi B KieTKe. MyTareHes Kak
MHCTPYMEHT HWCCJAe[0BaHUS KOMIIOHEHTOB KJETKA W ONTHMHU3ALUU
KJETOYHbIX TnpoueccoB. Ciy4daWHbld MyTareHe3. CaWT-HalpaBJIEHHbIN
myTareHe3. HacyegcrBeHHble 3a6osieBaHUA. MeTojbl aHa/liu3a MyTalUud B
KJ1eTKe. 'eHHas Tepanus.

U cKyccTBEHHBIM CHUHTE3 HYKJIEMHOBBIX KUCA0T. OCHOBHbIE OAXO0/bI K
XUMHYECKOMY 3aMbIKaHUIO MEXHYKJIEOTUAHOU cBA3U (PpocdhoausdupHbI,
dbochoTpradupHbIl, aMUAOPOCPUTHBIN, TUAPOPOCPOHATHBIA METO/bI).
CHvHTe3 Ha MOJIMMEPHOM HocuTeJse. L IUKJIMYHOCTh CUHTE3a NOJUMEPOB KaK
OCHOBA JJi1 aBTOMaTW3alUUHW. BblfeseHue, o4yMCTKa M UJAeHTUPUKALUSA
CUHTETHUYECKUX OJIUTO- U MOJUHYKJIEOTHU/IOB.

[TosiMepasbl U Mrasbl Kak MHCTPYMEHTbI UCKYCCTBEHHOI'O CUHTeE3a
HYKJIEMHOBBIX KHUCJO0T. KOMOMHaNMM XUMHYECKUX U ¢$epMeHTaTUBHbIX
MeTOZI0B (BKJIlOYasi TMOJUMeEpPa3Hyl0 LeNHYyK peaklUl) B CHHTe3e
reHeTU4YeCKUX JeTEPMHUHAHT.

[eHeTuyeckass uH)KeHepus (mosiydeHue pekoM6buHaHTHbIX JIHK in
vitro). IJHaoHykJsea3bl pecTpukiuu U JIHK-nurasa kak oCHOBHbIe
MHCTPYMEHTbI TeHEeTUYeCKOU HHXeHepuu. Hcnosib30BaHUe MOJIMMeEpPa3HOU
IleNHOW peakluu A8 nosydyeHuss ¢parmeHToB JIHK m ux coudseHeHwus.
MousiekyisipHoe KJOHUpPOBaHHe. BekTopbl (miadmujbl, daru, ¢asMujbi,
KOCMHU/Ibl, UICKYCCTBeHHasi ipoxokeBas xpomocoma (YAC); BUPYChI 2KHBOTHbIX;
YyeJIHOYHbIe BeKTOpPbI). KOHCTpyrupoBaHHe 6MOJIUOTEK I'eHOB (KJIOHOTEK) U UX
aHaJIu3.
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JKCIIpeccUss TeHOB B HCKYCCTBEHHBIX TeHETUYEeCKUX KOHCTPYKILUAX.
[IpyHLMIIBI ONTUMHU3ALUUU TPAHCKPUIILIUU U TPAHCAALMU. XMMeEpPHBIe OeJIKU.
JIByLIUCTPOHHbIE CUCTEMbI TPAHCJAALMU (CONpsP)KeHHasi TPAHCAALMS).
BeigiesieHre peKOMOUHAHTHBIX O0eJIKOB. besikoBas MHkKeHepus.

[eHHOUH)XeHepHbIM CUHTEe3 (QYHKLMOHa/IbHO akTuBHbIX PHK.
Pr603MMBI - CTPYKTYpa, PYHKLIMA, IPUMeEeHeHUe B TeHHOW Tepalui.

3. YriieBoAbl ¥ I'IMKOKOH'BIOTAThI

MoHnocaxapubl. OnpegeseHue U HOMeHKJaTypa. AJb103bl U KETO3HI.
JluHeliHble W LUKAUYecKHe GOpPMbI MoOHOcaxapuaoB. (CTepeoxuMus U
KoHOpMalLMsl MOHOCAaXapUJl0OB. AHOMEPHBIM LIEHTP: €ero CTEePEOXHUMUs,
0CO0Oble CBOMCTBA TMAPOKCUJIBHOU I'PYIIBL.

Ousiurocaxapugbl. OnpeseseHrve U HOMeHK/JIaTypa. XUMHUYeCKUU CUHTE3
oJiurocaxapuzioB. MeToJbl  M3y4eHUS  CTPOEHUS  OJIUCOCAXapHU/OB:
XUMU4YeCKHe, (PU3UKO-XMUMYECKHe, 3H3UMaTuyeckhe. PacTuTtesbHble
oJIMrocaxapu/ibl: caxapo3sa. Osiurocaxapujbl >KWUBOTHOI'O MPOUCXOXKJEHU:
0JIMrOcaxapu/ibl MOJIOKA.

[lonucaxapuapl. OnpeneseHre U HOMeHKJATypa. MeToJbl M3y4deHUS
CTPOEHUA N0JIMCaxapUJ0B: XUMHUYECKUE, GU3UKO-XUMHUYECKHE,
3H3UMaTHh4ecKue. PacTuTesibHble MOJIMCAaXapUJbl: LeJJII0JI03a, Kpaxmall
(ammsi03a, amusionekTtrH). [losMcaxapupabl KMBOTHOTO TPOUCXOXKEHUS:
[JIMKOTeH, XWTHWH, TIJIMKO3aMWHOIJIMKaHbl, renapuH. buosoruyeckue
$YHKI MY oM CcaxapUAo0B. JIunonoarcaxapuibl 0aKTepU.

['JIMKONIPOTEUHBI U IPOTEOTJIMKAHBI: CTPOEHUE YIJIeBOAHBIX Lielled U UX
ouoJsiornyeckue  (QyHKHMU. buocuHTes N-mened  TrJIMKONPOTEHWHOB.
YrneBoaHble 1enu riavkodopuHa, IgG, oBasbbyMmuHa, al-kKucsoro
TJINKOINIPOTEUNHa, MYLIMHOB. Makpo- U MUKPOTeTepOreHHOCTb.
PekoMOHWHaHTHBIE TJIMKONPOTEUHBI.

['nvko3ugasbl U TJIMKO3UJITpaHchepa3bl. HMX ucnosib3oBaHHWE B
M3YYEeHUHU CTPYKTYPbl U QYHKIUMU YTJIE€BOAOB U I'JIMKOKOHBIOrAaTOB. JK30- U
3H/IOTJIMKO3U/Aa3bl.

JIeKTUHBI KJIETOK >XUBOTHBIX: peLeNTOp TenaToLYTOB, CeJeKTUHBI,
KOJIJIEKTUHBI; QYHKI WU JIEKTUHOB.

4. JIunuapbl

CTpoeHue U Kjaaccupukanus JunugoB. PU3NKO-XUMUYECKHE CBOMCTBA,
pOJIb B )KMBOM OpraHusMe. MeTo/ bl UCCJIeJOBAHUSA JTUIIU/OB.

HelTpanbHble MU ABL YT1€BOAOPO/bL, BOCKH, TPUTJIHLLEPUABL. 2KUPBI.
®ynkuuu B opranusme. JKupbl U fpyrue JUNUAbI B IPOMbBILILJIEHHOCTH.
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XoJsiecTepuH, ero ocobasi poJib B opraHusMe. JIMMONpoTeUHbI KPOBU, UX
byHk1 UK. CTEpUHBI MUKPOOPraHU3MOB U PAaCTEHUM.

KupHble kucsoTbl. HacellleHHble W HeHACBILEHHbIE KHUC/AOThI, UX
OMOCUHTEe3, OHOJIOTUYecKass pOJib; He3aMeHUMBbIe >KUPHble KHUCJIOTHI.
[IpocTarsianiuHbl U POJCTBEHHbIE BellleCTBA; KacKaJ MOJMHEHACHIIEHHBIX
YKUPHBIX KACJIOT.

®ochonunubl. OCHOBHbIE U MUHOPHBIE POCPONUNUABI, UX OUOCHUHTE3
Y broJiornyeckas poJib. Pochosinmnasml.

['MKoMMNUABL: TJUKO3UJIAUTIULEPU/IBI, IIepeOPO3U/Ibl, TAHTJIMO3UbI.

BuocunTe3, PyHKuuMU B opraHusMe. ['aHI/IMO3UJIbI KaK pELENTOPHI.
YryieBo/iHbIE LIeNU FJIMKOCPUHTOJIUITU/IOB.

Jlunuabl - KJIeTOYHble OUOPETYJSATOPbl Y JIEKapCTBEHHbIE BellleCTBa.
®akTop aKTHUBALMU TPOMOOUMTOB. JIMNKUAbl - BTOPUYHBbIE MNepelaTiUuKHU.
JlunuHble coefMHEHUS C MPOTHUBOOMYXO0JIEBOWU M JAp. GU3UOJOTHUYECKOU
aKTUBHOCTBIO.

MeToabl cuHTe3a IMNUAO0B. [I0JIHBIN U YaCTUYHBINA XUMUYECKUN CUHTES,
dbepMeHTaTHBHbIe MeTOAbl. MoaudUIUpOBaHHWE NPUPOJHBIX JIUIMHUJOB C
L|eJIbI0 TIOJIyYeHUSl BeIllleCTB, HeCyLUX MeTKYy (paZjMOaKTHBHYIO, CIMHOBYIO,
dayopecueHTHYIO U Ap.). CHHTE3 JIMIIUA0B HENNPUPOJHOTO CTPOEHHUS.

5. Buosiornyeckyue MeMOpPaHbI

MosekynsipHasg opraHusayusi OHOJIOTUYECKHX MeMOpaH, MoJesd M
OCHOBHbIe THUIIbI MeMOpaH. MeToJbl HW3ydyeHUs MeMOpaH: CHeKTpaJibHbIE,
MUKPOCKONMYECKHE, PpepMeHTaTUBHble, XUMUYeCKMe U Jp. KOMIOHEHTHI
MeMOpaH, UX poJib U B3aMMO3aBUCUMOCTb.

MeMb6paHHbIe 6esiKM - nepudpepudecKkrue U UHTerpajbHble. PooNCHHBI,
MeMbpaHHble pepMeHTbl - AT®a3zbl, nurtoxpom P-450. Jlunua-6eskoBbie
B3aUMO/AENCTBUSA. PEKOHCTPYKLMSI aKTUBHBIX MeMOpPaHHbBIX CUCTEM.

Mem6paHHbIi TpaHcnopT. [laccuBHBIM TpaHCcNopT; AUPPY3Us BOAbI,
MOHOB Y HU3KOMOJIEKYJIIPHBIX BelecTB. MoHOQOphI U KaHa/1000pa3oBaTeIH.
AKTHUBHBIN TpaHCNOPT, TpaHCOpTHbIe ATdPa3kI.

Oco6eHHOCTU MeMObpaH pa3JIMYHbIX KJeTOK (KOXXHM, HEPBHBIX U Ap) U
CYOKJIETOUHBbIX CTPYKTYp (MUTOXOHApUH, sAjJep U JaAp.). MemOpaHbI
pacTUTEJIbHBIX KJIETOK; OaKTepua/ibHasl CTEHKA. MeXXK/1eTOYHble KOHTAKTHI.

Bo3byauMble M CHHaNTHYeCKUe MeMOpaHBbI. MeauvaTophl.
HellpoTOKCUHBI - UHTUOUTOPHI MPOBEAEHHSI HEPBHOTO UMITYJIbCA.

Penennusa. BsaumojelicTBrMe JUraH/-peLeNnTop, Nepejaya CUrHajaa B
KJIeTKy. AJeHWIaTluK/Aa3Hasgd cuctemMa, GOCOOUHO3UTUIHBIN  IIHUKIIL.
XoJIMHOpenenTophl. PenienTopbl UMMYHHOU CUCTEMBI. 3amnax U BKYC.
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WcKkyccTBeHHble MeMOpaHHble CUCTEMbl. MOHOMOJIEKYJISIpDHbIE CJIOU;
IJIOCKHWe GUC/I0WHbIe MeMOpPaHbI, UX MOJyYeHHe U MeTOJbl MCC/Ie0BaHUS.
MeTon "patch clamp".

JlunocoMbl (Be3WKyJibI) METOAbl WX TOJYYEeHUSI U HCCIeJOBaHUS.
BkiitoyeHrWe (BcTpauMBaHHWe) B JIMIIOCOMBbI  6eskoB. [IpakTudeckoe
IpUMeHeHHe JIMIIOCOM - IOCTABKa JIEKapCTB, UCKYCCTBEHHbIEe BAKIIMHBI U JIP.

6. [lopdupuHbI U XpOMONIPOTEUbI

XuMuyeckasi CTpyKTypa nopoupuHoB. U3oMepus B psaay noppUpHUHOB.
BocctaHoBsieHHble GOpMbI NOPPHUPUHOB: XJIOPHHBI, NOPPOJAUMETEHDI,
noppomMeTeH.

®U3MKO-XUMHUYECKHE CBOWCTBA MOPPHUPHUHOB, METALIONOPOUPUHOB.

CrieKTpbl NOPPUPHUHOB.

MeToAbl BblJle/IeHUS U pa3/ieieHus TOPUPHUHOB.

CrHTe3 NOpPUPHUHOB: a) U3 MOHONUPPOJIOB, 0) U3 JUINUPPHUJIMETEHOB,
B) M3 TEeTpPanuppoJIbHbIX COeJWHEHUUN yepe3 OuJieHbl b, GUIaJUeHBI ac,
OKCOOMJIaHbI @ U b.

OTaenbHbIE npeJCTaBUTENH NopQPUPHUHOB: 3TUONOPPHUPHH,
npoTonopupuH, Me30nopUPHH, AeruTeponopPUpPUH, TeMaTONOPPUPHH,
yponnoppupuH, KonponopupuH. bruocuHres.

XpomonpoTenabl: TeMOTJIOOWH, MHOTJOOWH, LUTOXPOMBI a, b, c.
CTpykTypa, XapakTep CBfi3el OejJka € MeTa/lJIONOPPUPHUHAMH.
Buosiorndyeckue pyHKLMU reMOrJ100MHA U [UTOXPOMOB.

Xnopoduaa u xiopopusi-cojepxkaiiye 6ejgku B porocuctemax I u II.
TpancdopManusi cBeTOBOW 3HEPTUU B XMMHUYECKYI0 B GOTOCUHTETUYECKOM
annapare. POTOUHAYLMPOBAHHbIN IePEHOC SHEPTUH U 3J€KTPOHA.

7. XMMHU4YeCKHe OCHOBbI UMMYHOJIOTUHA

NMMyHOKOMIIETEHTHbIE KJIETKU: MPOUCXO0XKIEHHE, THUIbl, pPOJIb B
MMMYHUTETE. JlumbonuThI: NONMYJIALUA U CyOnonyJISILUU.
BcnomorartesibHbIe KJIeTKU. Posib TUMyca B 00y4eHUU T-1MMPOLHUTOB.

AHTHTeHbl U aHTUT€HHbIE JeTePMHUHAHTHI.

MUMMyHOr/1006y/IMHbBI: KJaccubUKal s, CTPYKTYpa, QYHKIIMY U CBOMCTBA
pa3JIMYHBIX KJACCOM aHTUTes. CTpyKTypHble OCHOBBI B3aUMOJENCTBUSA
AHTUTEHOB C aHTUTeJaMU. [[eHbl UMMYHOTJIOOYJIMHOB U OMOCUHTE3 aHTHUTEJI.
KnoHasnbHas Teopusi 06pa3oBaHUs aHTUTEI.

['M6pu10Mbl U MOHOKJIOHAJIbHBIE aHTUTeA. [eHeTUYecKass MHKeHepus
AHTUTEJ: TMOHATHE 00 OJHOLIENOYEYHbIX aHTHUTENAX, XWUMEPHBbIX U
3aMeleHHbIX (reshaped) aHTUTe/1aX, a63MMax.
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['1aBHBIM KOMIJIEKC TUCTOCOBMECTUMOCTH: POJib B UMMYHHOM OTBETE,
cTpoeHue. AHTUreHbl ructocoBMecTUMOCTU [ u Il kimaccoB: cTpoeHue u
¢yukiuu. [lpoueccupoBanue W npejctaBiaeHue aHTureHoB CD4+ u CD8+
JUM@OLATAM.

AHTUTreH-paclo3HaKwIie penenToOpHble KOMILIEKChl JIMM(OLUTOB:
KOMIIOHEHTBI U UX POJib, CTPYKTYPA, CIeU(PUYHOCTD, F'eHBl.

BcniomoraresibHble MoJsiekyJsibl: CD4, CD8, ICAM-1, LFA-1 - posib B
aKTHUBaLUU JUMQPOLUTOB U CTPYKTYpa.

[luToKuHBL: peryaaTopsl npupogHoro uMmyHnureta (Ifn-a, TNF-a, IL1,
IL6, IL8), perynsaTopsl aKkTUBALMU, pOCTa U AUPPepeHUPOBKUA JTUMPOLUTOB
(IL2, IL4, TGF-b), peryasaTropsl BocnaauTeabHbix peakyuu (Ifn-g ILS5, 1L12),
kpoBeTBOpHbIe pakTophl (IL3, GM-CSF, IL7). PeuentTopbl IUTOKHUHOB.

CucTteMa KOMIJIEMEHTa: KOMIIOHEHTBI, MeXaHU3Mbl aKTUBAUUU U
JIU3UCA KJIETOK.

8. HuskoMoJieKky/isipHble GMOPEryJsITOPbI

Askaaoudsl. Tpynmna ajkaiouJjoB onus. [loHaTHe 06 ONUATHBIX
pelienTopax U HUX 3H/JAOTEHHbIX JUraHzax. MopduH, KoJeuH, NamnaBepuH.
['epouH, aHasoru MopduHa (coeavHeHue beHT/n), HasmopPUuH. Penentopsbl
MOpPQUHOBBIX aJIKaJOWAOB W WX MNPUPOJHbIE JIUTAHJAbL: 3HJAOPQPUHBI,
sHKedavHbl U Ap. CHHTeTUYECKHEe aHAJIbIeTUKHU.

TponaHoBble askajJouJbl TpPyNnbl KOKaWkHa W aTpONUHA. M-
XonmHoO/OKaTOpbl. 006e360/MBaKOle U CHOTBOPHBbIE JIeKApCTBEHHBIE
npenapatbl. HapkoTMKM M ra/uitouuHoreHbl. [lcuxoTpomnHble cpejcTBa
$beHOTHa3MHOBOM rpynnbl. TpaHKBUJIN3aTOPbl 6€H304Ma3eNUHOBOrO psja U
NPUPOJHBIE JTUTAH/[bl UX PELLENITOPOB.

b-Kap6oJ/inHOBBIE aKaJI0U/ibI.

['pynnbl HUKOTUHA U Ty60KypaprHa. CHHTeTU4eCKHe MHUOPEIaKCAHTHI.

[pynna »sdeapuHa. AapeHepruyecKkMe CHHAINCbl W IPUPOAHbIE
aZipeHOMUMeTUKHU. JlopaMUH, afpeHa/IMH, HOpPaJipeHaJMH, CUHTETUYEeCKHUe
aipeH006JI0KATOPbI, JIeYeHHE UIlleMUYeCKOW 60JIE3HHU.

XuHHBIE a/IKaJI0OWUZbl, CTpoeHHe U cTepeoxuMus. [IpobseMa JyiedeHuUs
Massipyud. CUHTETUYECKHE TPOTUBOMAJISIPUIHBIE CPeACTBA. APTEMU3UHUH U
Jlpyrye npenapaThl FPyNbl TUHTXA0CY.

XMHUJUH U aJKaJou bl rpynnbl PayBosibduu (pe3epnuH U aiMaJiuH).
[IpupoHble U CHHTETUYECKHUE CPEACTBA IPOTUB apUTMHUH.

WUHposibHBIE asKaJOUAbl JAPYTUX TUIIOB: CTPUXHUH U OpYLMH,
GU3OCTUTMUH U APYTHE€ M-XOJUHOMUMETHKH. [IMJIOKapNUH U ero CUHTE3.
[IpoTuBOOMyX0JIEBBIE AJIKAJOU/bl U3 GAapBHHKA PO30BOT0 - BUHOJIACTUH U
BUHKPHUCTUH.
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AnkanouZbl MypPUHOBOrO psja. /Jlpyrue CTUMyJAATOPbI CeplAeYHOU
aKTUBHOCTU. AJIKaJoU bl M3 Oe3BpeMEHHUKA OCEHHEro - KOJIXUIUH U
KOJIXaMHUH - U X UCNOJIb30BaHHUE B CEeJIEKLIUU PACTEHHUM.

Aumu6uomuku. lleHUIWJIMHBI, Le(aJOCIOPUHbI U POJCTBEHHbBIE
AaHTUOMOTHKM: KJIAaByJIaHOBasi M OJIMBAHOBAsi KMUCJOTbI, THEHAMHUIMH U
acnapeHOMHUIUHbI, MOHOOAKTaMbl. 0COOEHHOCTH UX CTPOEHUS U CBSI3b MEXAY
CTPYKTYPOHM M aKTHBHOCTbBIO B 3TOM psAAy coeAuHeHUM. [IpencraByieHre o
MeXaHHW3Me OUOCHHTe3a 0aKTepuaJIbHOW KJIE€TOYHOM CTEHKHM U MeXaHHU3Me
JIEUCTBUSA NMEHUIIM/UIMHOB. [IpeAcTaBieHre 0 MeXaHU3Max Pe3UCTEHTHOCTH
6aKTepui K NEHULUJIJIMHAM.

TeTpanKAUHBI - CTPYKTYpa U MEXaHHU3M aHTUMHUKPOOHOIO AeUCTBUS.
OcHOBHBIE 3Tanbl NOJHOTO CUHTE3a TeTpalUKJIMHA. MexaHW3M OHMOCHUHTe3a
TeTPAIUKJIUHOBbIX aHTUOMOTHUKOB U UX BJIMSIHHWE Ha BUOCUHTE3 GesiKa.

AHTUOMOTHKM KaK MHCTPYMEHTbl H3y4yeHUs OHOCHHTe3a OeJKa:
OCHOBHbIE 3Tallbl 3TOT0 OMOCHHTE3a U CBA3aHHble C HUMM AaHTHOWOTHUKH.
CTpenTOMUIIMH U APYTHMEe aMUHOTJIMKO3U/IHble aHTUOUOTUKU. [lypoMUIIUH U
MeXaHU3M 'NypOMHUIIMHOBOW peakUuuh' . ODPUTPOMULMH U Jpyrue
MaKpOJIUJHble aHTUOHMOTUKH.

XnopamMmdeHHUKOJI U ero aHayoru. [1oJIHbIM CUHTE3 XJI0paMpeHHUKOJIa.

[IpepctaByieHre 0 6MOCUHTE3€e HYKJIEUHOBBIX KACJOT U BJIUAIOIIUX Ha
HEro AaHTUOWMOTHKax. AKTUHOMULUMH D, aHTpayuK/JUHB], OJIUBO- H
XPOMOMHUIIMHBI U aHcaMakKpoauzbl. Ux untepkansayusa npu JJHK-3aBucumom
ouocuntese PHK. bieomunuHel, CTpenTOHUIPUH W MUTOMMIUHBI -
UTOTOKCUYECKUE peareHThl, BbI3bIBAIOL[ME Pa3pbIBbl U CIIMBKUA B IeNsX
JHK. HykieosupHble aHTHUOMOTHUKM U CUHTETHYECKHME TMPOU3BOJHBIE
HYKJIEO3U/I0B - UHTMOUTOpPHBI BUpYyca reprneca u BUY.

AHTUOUOTHUKM - UHCTPYMEHTbI U3y4eHUsI MOHHOTO TPAaHCHOpPTa yepes

MeMb6paHbl. (O6pa3oBaHMEe HOHHBIX KaHaJoB B  MeMOpaHax
(rpaMULUAMHBL, LUKJIOAENCUNIENTUbl, MaKpoTeTpoJin/bl). I[losneHoBbIE
MaKpOJIU/bl, OCHOBHbIE YEPTHI CTPOEHUSA U 00pA30BaHHE MOP B JIMIIUAHBIX
61 CJI05IX C yYaCTHUEM CTEPUHOB. /[pyrve NpoTUBOTrPHUOHbIE aHTUOUOTHKH.

BumamuHnbl. HWcTtopusa OTKpPBITUA BUTAMUHOB U UX POJib B

OYHKLMOHUPOBAHUHU OpPraHU3MOB yeJioBeKa U KW BOTHBIX.
BogopacTBopuMble W KUPOpPACTBOPUMbIE BHUTAMHHBL. BUTaMUHBI U
KOEpMEHTHI.

Butamun A. CTpoeHue, OuUoOJIOTMYECKas pPOJib U H30MepuU3alUs B
npoiecce yHKIIMOHUPOBaHUSA. KapoTUHOUIbI KaK HCTOYHUKHU. PeTHHOEBast
KHCJIOTA U ee OUO0JIOTHYEeCKasi POJib.

Butamun B1, TuamMmuHMoHodpochaT M KOKapOOKCHUJIa3a; HUX pOJib B
JIeKapOOKCHUIMPOBAHUU a-KETOKHUCJIOT, U JiedeHUe 60J1e3HU bepu-6epu.
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Butamun B2 (pu6odsaBuH) u p1aBUHOBbIE KOQEPMEHTHI, y4acTUE B
CHUCTeMax OKCHU/Ia3 U JeruiporeHas.

Butamun B3 (maHToTeHoBass KucjoTa), KopepMeHT A U ero
OuocuHTeTU4YecKasd poJsib. Butamun B5 (HHMauyH) U HUALMHAMU/J, €ro
kodpepMmeHTbl (NAD m NADP) u ux posb B cocTaBe OKCHUJOPEAYKTa3;
OMOCHUHTE3 HUAI|MHa.

ButamuH B6 (agepmuH), ero ¢popMbl - MUPUJOKCUH, MUPUAOKCAIb U
NUPUJIOKCAMUH, U KOQepPMEHTHI - TUPUZIOKCANIb-5"-PochaT U MUPUAO0KCAMHUH-
5'- ¢pocdar; yyacture B nponeccax OMOCUHTE3a aMUHOKHUCJIOT U JINITU/IOB.

Butamun B9 (dosiveBass KucioTa), ero KOHbIOTAThl C TJIyTaMUHOBOM
KUCJIOTOW U TeTparuzpodosMeBas Kucjaora. Hx posb B IepeHoce
OZTHOYTJIEPOJIHBIX pajiuKasoB. JledeHWe aHeMHUH U Jy4yeBOH OOJIE3HH.
AHTaroHucTtbl ¢GosiMeBOM KHCIOThl (aMUHONTEPHH U MeTOTpeKcaT) AJs
JledeHUs JIeMKO30B M JelkeMud. KoMmmnoHeHT QosieBOW KHUCAOTHI - II-
aMHUHOO€eH30MHas KUCJ0Ta KaK BUTAMUH JIJI1 MUKPOOOB. UCTOpHUST OTKPBITUS
)| npUuMeHeHHEe cyJbdaMUHBIX npenaparTosn KakK NepBbIX
XUMHOTepaneBTUYECKUX CPeACTB JJisi 6opbObl ¢ HUHPEKIMOHHBIMU
3a00JIeBaHUSMH.

Butamun B12 (okcukob6asiaMUH) U ero KOQepMeHT - KobaMaMu/l, UX
ouoJsiornyeckass poJib U IpPUMEHeHHe [id OOpbObl C 3aboJieBaHUSAMU
KpPOBETBOPHOM CUCTeMbIL. BIM30CTh NJIaHapHBIX CUCTEM KOPPUHA U NOpQHUHA.

Butamun C (ackopOuHOBasg KHCJOTA): CTpPOEHHe, peaKLUOHHAsA
CIOCOOHOCTb,  TayTOMepuss U  OHoJIOTMYecKas  poJib.  MeTo/ bl
NPOMBILJIEHHOTO MOJY4YeHHUSs.

Butamuabl D W uX mnOpoBUTAaMUHBL. MexaHHM3M OHOCHHTE3A.
JlelicTByoLIMEe THAPOKCUIUPOBaHHbIEe GOpMbL. buosioruyeckas poJib.

Butamunbl E (Tokodeposibl) u nocienctus E-aButamuHosa. ButaMuu
H (6uoTvH) W "akTUBHBIK Kap6okcuu'. Butamunbl K M Hopmanuzauus
CBEPTBHIBAHUS KPOBH.

ButaMuubl Q (yOMXHWHOHBI) B peryJisiiiid TPaHCIOpPTa 3JIEKTPOHOB U
OKHCJUTENbHOTO pocPOopUIMpoBaHUS.

TepneHblr u mepneHoudsl. HoMeHK/aTypa W KJaacCUPUKaLUS.
[IpeacTraBsieHre 06 OCHOBHBIX MyTSAX OMOCHHTE3a MPUPOJHBIX COEJUHEHUN.
[TonvkeTuaHBINA nyTh U OuoCcHUHTE3 MeBaJIOHOJIAKTOHaA.
N3oneHTeHuanupopochat 1 6UOCUHTE3 TEPIIEHOB.

MoHoTepnieHbl (kamMdopa, MeHTOJ, TepaHUOJ U Jp.) U HUX
MCII0JIb30BAaHUE B MeJJUIIUHE U TapPIOMEPHOU MPOMBILILJIEHHOCTH.

CeckBUTEpNIEHbl U  CECKBUTEPNEHOBble JIAKTOHBbL.  OTAesibHbIE
NpeACTAaBUTENN C BbIPAQ)KEHHOW AHTHUIEJbMHUHTHOM, MNPOTHUBOSI3BEHHOW,



12

NPOTUBOBOCHAJIUTENBHONW, AHTUINPOTO30MHOM U  NPOTUBOOINYXOJIEBOU
aKTUBHOCTbIO (CAaHTOHWH, apTEMMU3WUHMWH, BEPHOJIEMWH W /Jp.) U UX
IIpYMMEeHEeHUE B MeJULINHE.

JluTeprieHbl, HauboJiee XapaKTepHble NpPeJCTaBUTENU: (QUTOJI,
abueTWHOBAasA  KHUCJOTA, Aa30JWPAxXTHUH, [JUTEpPIEeHOBble  aJIKAJOU/bI
(aKOHUTHH, aTHU3UH, JIJAINAaKOHUTHUH). CKBaJIeH U TPUTEPIIEHOBbIE CAIOHUHBI,
[JIMLMPPU3UHOBAsd  KUCJOoTa. TeTparepneHbl W NPOBUTAMHUHBI  A.
[TonuTeprieHs.

Cmepoudsbl. CTepouzbl KaK TeTpaUUKIHUYECKHUE TPUTEPIEHHI.
brocruHTE3 U3 CKBaJieHa. X0JIeCTEPUH U PACTUTEJIbHbIE CTEPUHBI: CTPYKTypa
u 6uosiorndyeckass QyHKUUs. CioxKHbIe 3QUPbI X0JI€eCTEPUHA, IMITIONPOTEUHbI
BbICOKOM M HM3KOMU IJIOTHOCTH, KJIUMHUYECKass poJib INPU aTepPOCKJepo3e,
OTJIOXKEHU U KeJTYHbIX KaMHel. [Io/IHbIN cUHTE3 X0JiecTepUuHa.

[loMruApoKCUIMpPOBaHHbIE CTEPUHBI - 300- U QUTOIKIUCTEPOU/bI,
TOPMOHBI INHbKHA HAaCEKOMbIX U UX IPUPO/IHbIE aHAJIOTH (3KJU30HBI).

KenuHble KUCA0THL. BUOCMHTE3 B Me4eHU U OUOJIOTUYECKAS POJib.
Hcnosib30BaHWeE B OMOXUMHUM U OMOOPraHUYECKOU XUMHUMU.

[IporecTepoH: 6UMOCHHTE3 U OGUOJIOTUYECKAas PoOJib MPHA OBapUabHO-
MEHCTpPyaJIbHOM IjiKJie. CHHTeTU4YeCKHUe aHaJIOTU U KOHTpaL el TUBBL.

[losioBble TOpPMOHBI: 3CTPOreHbl M aHAporeHbl. bUOCUHTE3 U
ouosiorndyeckass poJsib. OCOOEHHOCTH CTPYKTYpbl UM  OHOJIOTHYECKOHN
aKTUBHOCTHU 3CTPOTEHOB (3CTPOH, 3CTPUOJ H 3SCTPAJUOJ), CBA3b C
aKTUBHOCTbIO (OJIMEBOM KUCJIOTBI M TMporectepoHa. [loyiHbIA CUHTE3
actpoHa o ToproBy. CHHTETHYECKHE aHPOreHHbIe MpenapaThl, aHaA00JIUKHU.

['opMOHBI KOPBI Ha/|[I0YE€YHUKOB: TJIIOKOKOPTUKOUIbI U
MUHEPAJOKOPTUKOUJABL. BUOCHMHTE3  OCHOBHBIX IIpeACTaBUTeN e U
ouoJsiornyeckoe 3Ha4eHWe. CHHTETUYEeCKHE aHAJIOTU U UHTUOUTOPbI.

CeppedHble TJIMKO3U/AbI, CTEPOMJAHBbIE CAllOHHWHblI W aJIKaJOUJBbL.
CTpyKTypa OCHOBHBIX [IpeJICTAaBUTEE€N U OMOJIOTUYECKOE 3HAYEHHUE.

Oco6eHHOCTH pelenLuU CTEPOUJHBIX TOPMOHOB.

Heiipoxumus. Helipomeguatopbl U  TOPMOHbI  IPOMU3BOJHBbIE
aMUHOKUCJOT U nentuaoB. CTpoeHMe U  (QYHKUUOHAJNbHAs pPOJb.
[IpesncTaBiieHye 0 epeaye HEPBHOIO UMITYJIbCa. BTOpUYHBbIE MeCCEHXKePHI.

®epoMOHbI U TOPMOHbI HACEKOMBbIX, UHCEKTHULU/IBI.

@®epoMOHBI ¥ MOJIOBblE aTTPAKTAaHThl HACEKOMbIX. McTopuyeckuit
oyepk. buosorudyeckas posb U TnpuMeHeHHe. I[IpuMepbl ¢GepoMOHOB
yemyekpbliblx. HekoTopble mnyTu cuHTe3a. bomOukoJs. HBeHUJIbHbIE
TOPMOHBI HACEKOMBIX U UX POJIb B OHTOT€HE3eE.
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[IpencraBisieHre o nectunygax. Ucropuyecku oyepk. MHCEKTULIUABI.
AT, rekcaxjopaH, JUHAAH MW Trenrtaxjop. PochopopraHuyeckue
MHceKTUIU/bL. Kapb6amaThl. [lupeTpoubi.

@UTOrOpMOHBI U [IpyTHe PeryasaTopbl pa3BUTHUS pacTeHUH, QyHTUL b

OcHoBHble  QUTOTOPpMOHBI: HWHAOJUIYKCyCHasd KHUCJOTAa U ee
NpUPOJHbIE aHAJIOTH, TUOOEpesIJIMHBI, IUTOKWHUHBI, a0CU30Basd KUCJIOTA,
3TUJIeH, OpacCUHBbl W OJMrocaxapvHbl. OCOOEHHHOCTH HX CTPOEHHUS U
COaJIaHCUPOBAHHOTO JeMCTBUSA Ha (QU3MOJIOTUI0 pacTeHU. [Jlpyrue
NPUPOJHbIE PETYJATOPBI pa3BUTUSA PaCTeHUN, PUTOAJIEKCUHBI.

['epounubl peryJiiTOpHOro TUIIA, BO3/leMCTBYIOLUE Ha
rOpMOHaJIbHble GYHKIUU UHJOJUJIYKCYCHON KUCIOTHL 2,4,5-T u npob6sema
CYIEPIKOTOKCUKAHTOB psAfia JUOKCHMHA. ['epOuuuAbl, MNOAABJAAIOLHUE
OMOCHHTe3 Trub0epe//IMHOB W BO3JEMCTBYWOLIME HAa ypOBeHb 3TUJIEHA.
['epOULMAbI LUTOKKUHUHONOLOOHOIO AEUCTBUS U UHTMOUTOPHI OMOCHUHTE3a
KapOTUHOUIOB U Xyiopoduiia. [epouubl - UHTUOUTOPBI POTOCUHTE3A.

®yurunuapl. IIpenapaTbl KOHTAaKTHOTO U CHUCTEMHOTO [JI€HCTBUS.
[IpousBoiHblE [AUTHUOKAapOAMHUHOBOW KHUCJOTBI, TpPUAAUMEHOJ, THIIT,
MMaszaJu, puioMuia. CTpaTervus npuMeHeHUsl.

ToKCUHBL.

TokcuHbl 3eMHOBOAHBIX U pbl6. TOKCHHBI BBICIIMX pacTeHUH U
HaceKOMbIX. = MHKOTOKCHUHBI. TOKCHUHBI CHHe-3eJIEHBIX  BOJOPOCJIEN.
Ucnosib30BaHWE TOKCUHOB B OMOOPraHUYeCKOM XMMUU U HEMPOPU3UOJIOT U H.

9. ®U3NKO-XMMHYeEeCKHe MeTO/Jbl BblJe/IeHUS] U HCCIAeJ0BaHUSA
6MOMOJIMMEPOB U OMOPETYJIATOPOB

OcHOBHblE MeTOJUYECKHe TMPUEMBI, HCIOJb3yeMble B MpoIliecce
BblZlesieHUs1 O6uoMosiekysa. CrnocoObl paspylleHUsi TKaHed U KJEeTOK,
BbICAaJIUBaHUe, JAUANIW3, yJabTpaduiabTpanus, Jauoduausaunus. CBoHCTBa
O6UOMOJIEKYJI, OTIpeJeisoliie MeTOAbl UX pasjeseHus. CelUMeHTalMOHHbIEe
MeTo/ibl. OCHOBHbIE IOHSTHUS TEOPUU LeHTpUPyTrupoBaHUs. Beibop MeToZa U

crnocoba eHTPUPYTUpOBaAHUSA hif 6z pelleHusl KOHKpPETHOH
3KCIepUMEHTAJbHOW 3a/jlaud. IJKCTpPaKIMsd KaK MeToJ, BblJeJeHus.
KoapdunueHt pacnpejiesieHus. JKCTpaKLUs OpraHU4eCKUMH
pacTBOPUTEJISIMU U JleTepreHTaMHU.

JnekTpodopeTUyeCcKUe MEeTO/Ibl. CpoiicTBa OHOMOJIEKYI,

onpezessOlIMe UX pa3/ie/ieHue MeToJaMHU aJjieKTpodopesa. IneKTpopopes B
rejsix. 3Juaektpodopes B npucyrctBuu JI/IC-Na. H303sekTpuyeckoe
doKycupoBaHUe. JIByMepHbIi aJieKTpodopes. BbICOKOBOJIbTHBIN
aJieKTpodopes.
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Teopetrnyeckue ocHOBBI Xpomarorpaduu. IlyTu onTUMH3AIUU
xpoMaTtorpadpudyeckoro mpormecca. OcoOGeHHOCTH BbICOKO3)PEeKTHBHOU
KUJKOCTHOM xpomatorpaduu. OCHOBHbIE XpoMaTorpadpuieckrie MeTOAbl U

06J1acTH 170:¢ NpUMeHEeHUS. AncopObuoHHas xpoMaTorpadus.
PacnpenenutenbHas xpomartorpadusa. O6paTHodasHasg xpomaTtorpadus.
HMoHooO6MeHHas xpoMmaTtorpadus. XpoMaTopoKyCUpOBaHHUE. ['esb-

NpoHUKarasg xpomarorpadus. buocnenqudpuruuHas xpomatorpadus.

Ucnonb3oBaHve MeToOLOB 3jieKTpodope3a U XpomaTorpapuu Ajd
aHa/IM3a YMCTOThI MOJIYYEHHbBIX PENApPaTOB, U3yYeHUs PU3UKO-XUMUYECKUX
XapaKTepUCTUK OUOMOJIEKY.IL.

Macc-crieKTpoMeTpus. [IpyHLMNIMAaIbHAA 6J10K-cxeMa
MacCCCIIEKTPOMETPA, ero Ha3HaY€HWE U OCHOBHbBIE XapaKTePUCTUKU. CIIOCOOBI
BBeJleHUS UCCJIe;lyeMoro oopasna B Macc-ClieKTpoMeTp. MeTo bl HOHU3AL U,
NpYMeHsieMble B MaCCCIIEKTPOMETPUHU: IJIEKTPOHHBIA yJap, 3JIEKTPOHHBIN
3axBaT, (OTOMOHU3AIUS, HOHMU3ALMA TMOJIEM, XUMHYECKas HOHU3alMS.
MeTo/ bl MFOHM3ALIMU B KOHZIEHCUPYeMOU daze: moJieBas ecopOiius, 1a3epHas
JlecopO1Usl, 3JIeKTpopacnblJIEeHUEe, MOHU3alUs npoaykTaMmu genenusa 235Cf,
BTOpUYHAsi MOHHAasg 3MMUCCUA, OOMOApJUpPOBKAa OBICTPBIMM aTOMaMH.
MarHuTHble, BpeMANpOJIeTHble, KBaJpyIlOJbHble MacC- CIEeKTPOMETPHL.
MoHHBIEe JIOBYIIKK U UOH-LIMKJIOTPOHHBIN pe30HaHC. /IBoMiHasg GOKyCcHpOBKa.
TangemMHble Macc-cnekTpoMeTphl. JleTekuusa noHoB. 0O6paboTKa M COCOOBI

npeACcTaBJIeHUSs pe3yJibTaTOB M3MepEeHUH. [IpuMeHeHUe Macc-
CIIEKTPOMETPUU B HCCAEJOBAaHUU aAMHUHOKHUCJIOT, MNENTUAO0B U OEJIKOB,
JIUTIUJIOB, yIJIEBOJIOB, TEPIEHOU/I0B, CTEpPOU/IOB u APYTux

HU3KOMOJIEKYJIIPHBIX IPUPOAHBIX COEJUHEHUH.

OnTrhyeckass CIEKTPOCKONHUs. XapaKTepHble 006JIaCTH MOTJIOIEHUS
6esiIKoBbIX XpOoMOGOpoB. MoJisipHbIM KO3$OULIMEHT noryoueHus. Tumbl
3JIEKTPOHHBIX NEepexo/i0B, BCTpedyawluecs B MNPUPOJHBIX COeJUHEHUSX.
[Ipupoga JOB wu K/l npuHuunuasbHas cxema Jguxporpada. MossipHas
3JUIMNTUYHOCTDb. [loHATHE XUpanbHOCTU. [IpuMeHeHue cnekTpockonuu K/l
JIJIS1 UCCIeJOBAHUSA CTPYKTYPhI NOJUNENTUAOB U 6eKOB. JIOMUHUCLLEHI U
bayopecueHnuss U ¢dochopecueHndsa. KBaHTOBBIM BbIXOJ M MeTOJ, €ro
onpezeseHusl. dayopecueHyus apoMaTU4eCKUX aMUHOKHUCJIOT.
Anusorponusa ¢ayopecueHuMU. YpaBHeHUe [leppeHa, ero mpuMeHeHHE B
MCCJIeJOBAHUA MHUKPOBSI3KOCTM MeMOpaH C MOMOIIbI (PJIyopecueHTHBIX
30HJ0B. TyuieHue duayopecieHud. YpaBHeHue llltepHa-®osbMepa, ero
NpuMeHeHHe B HMcCCAeJoBaHUM 6eJkoB U OuoMeMmbOpaH. Pypbe MUK
cnektpockonuss U KP cnekrpockonus (dusauyeckre OCHOBbI METO/IOB).
OcHOBHbIE aMU/JiHbIE KOJIeb6aHUs. AHA/IM3 CTPYKTYpPbl NENTHUA0B U OEJIKOB IO
UK u KP cnekTpam B 06/1aCTH OCHOBHBIX aMU/IHbIX KOJIeGaHHUM.
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PeHTreHOCTPYKTYpHBIN aHa/U3 6UOMNOIKMMEPOB. PHU3UYECKHE OCHOBBI
MEeTO/Jla PEeHTreHOCTPYKTYPHOTO aHasu3a. [Ipupoja, CBOMCTBA, MOJIydeHUEe
peHTreHoBcKuUx  Jiyyel.  Kpucrtamniudeckas  pemetka. Judpaxuus
PEHTTEHOBCKUX JIydell Ha KPUCTA/JIMYECKOU pelleTKke. YciaoBus Bysabda-
Bperra u Jlays. MeTo/abl peuieHus $pa30BOW Npo6JieMbl B PEHTTeHOBCKOH
kpuctasiorpapuu. IlpeobpazoBanne @Pypbe. MeToabl U3MepeHUS
MHTEHCUBHOCTH AU PPAKIMOHHBIX OTPaKEHUH.

J/ieKTpoHHasA MHUKpockonus. OCHOBHbIE MeTOJbl BHU3yaJM3aLUU
OMOJIOTUYECKHUX 00'bEKTOB B 3JIEKTPOHHOM MHUKPOCKONWU. UHTepnpuTanus
M300pakeHU. M3ydeHre NPOCTPAaHCTBEHHOM CTPYKTYPbl O€JIKOB METO/JaMHU
3JIEKTPOHHOU MMKPOCKOINHUU JBYMEPHBIX KPUCTAJ/JIOB. MeToAbl 006pabOTKHU

3JIEKTPOHHO-MUKPOCKOIIUYECKUX HM300pakeHUH Helnepuogu4ecKux
00'bEKTOB. JJIEKTPOHHASA MUKPOCKOTIUS HYKJIEMHOBBIX KUCJIOT.
CreKTpocKonusa JIIP. Crnoco6bl BBe/leHUs CTaOMJIbHBIX

MMUHOKCUJIbHBIX paJyKaJoB (CIMHOBBIX METOK) B OHOMOJIEKYJIBI.
HccnenoBaHue NPOCTPAaHCTBEHHOW CTPYKTYPbl U JIMHAMUKU OUOMOJIEKYJI
METOJOM  CIHUHOBBIX  METOK. UccnenoBanue  MeXMOJIEKYJISIPHBIX
B3aUMO/IEVICTBUM METOZOM CIIMHOBBIX METOK.

Cnektpockonus AMP. OcHOBHBbIe napaMeTphl clieKTpoB AMP v ux cBsA3b
C XMMUY€eCKOM M MPOCTPAHCTBEHHOM CTPYKTYpOW OHOMOJIEKYJ. [IByMepHas
ciektpockonus AMP, ocHOoBHble AByMepHble 3kcnepuMeHThl COSY, TOCSY,
NOESY. CxemMa oTHeceHUs CUTHaJIOB B JIByMepHbIX cnekrpax 1H-AMP
NOJIMIIENTUAO0B. PacyeT NpOCTPaHCTBEHHOW CTPYKTYpbl IOJIUIIENTHUIOB.
[IposiBieHMe JUHAMHU4YeCKHUX MpoueccoB B crnektpax fAMP. Xumudeckuu
(koHGapMalMOHHBIM) 0OMeH U ero perucrtpayuss B croektpax SAMP,
Penakcauus sa/iepHOd HaMarHM4YeHHOCTU. BpeMeHa pesakcanuu, QyHKLUS
CIIeKTpPaJIbHOU IIJIOTHOCTH.

KomnbloTepHoe MO/JleJIMpOBaHUE MOJIEKYJISIPHO M MeXaHUKHU
ouomoJsiekysa. [lpupojga cuji, CTaOUJIU3UPYIOIUX MPOCTPAHCTBEHHYIO
CTPYKTYpPY 6uonosuMepa (ruapodobHbIE B3aMMO/IeMCTBUS,
JIUCTIEpCUOHHBIE, JIUTI0JIb-IUTIOJIbHBIE, 3apsi/i-AUMOJIbHbIE,

3JIEKTPOCTAaTUYECKHE B3aMMOJENCTBUS, COJIeBble MOCTUKH, BOJOPOJHbIE
cBsi3u). [loHATHE 06 sMNUpPUYECKUX PYHKIHUAX 3HEPruu (CUJIOBOTO MOJISA).
[lorenuuan 6-12 JleHHapa-/>koHca. MuHMMH3anMsg KOH(POpPMAIMOHHOU
sHepruu 6eJsika. [loHsiTME 0 MeTO/le pacyeTa NPOCTPAHCTBEHHOU CTPYKTYPhI
6eska "ab initio", orpaHuyeHuss = MeToja. MeToAbl MOJIyYEHUS
NPOCTPAHCTBEHHON CTPYKTYpPbl HA OCHOBE roMoJioruu. [loHsiTue o Metozax
OllEHKH "KayecTBa" NPOCTPAHCTBEHHOU CTPYKTYPbl OMOMOJIEKY .
KoMnbroTepHoe MO/IeJIMpOBaHUE MOJIEKYJISPHOW  JAWHAMUKU
ouoMoJsiekys. PoJsib BHYTPEHHUX /[BWXEHUU Ouomosiekys. Ilpumepsi,
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NOKa3bIBalOLKe Pa3/IMuHble MPOSIBJEHHUS JUHAMUKU OUOMOJIEKYJ [JIsT UX
GYHKIIMOHUPOBAHUS U [JIs CTAaOWU/IM3allMU MPOCTPAHCTBEHHOM CTPYKTYPhI.
®opmbl  QYHKIMH  NOTEHUMUAJbHOM  3HEPTUU  HUCIOJb3yeEMOH i
MoJieKyJsApHOU pauHaMukd (M/l). YpaBHeHue pgBuxkeHud. [lonartne 06
QJITOPUTMAX YMCJIEHHOTO pelleHUs] YpaBHEHUU J[BUKeHUs. [paHUYHBIE
yCJIOBUSA TMPH pacyeTax C SBHBIM Y4eTOM pacTBopuTesifa. bpoyHoBckas
JUHAMUKa. AMIIATYAbl (uaykTyanuu artomMoB B M/Jl. BiusgHue ydera
pactBopuTesisg Ha M/l. HerapMOHUYHOCTb BHYTPUMOJIEKYJISIPHBIX JBUXKEHUU.
KoJsinekTUBHBIE JBUKEHUS.
KpuTtepuu oneHuBaHuA

JK3aMeH NPOXOAUT MO OUJieTaM, BKJAKYAKIMM JBa Bonpoca. OueHnBaeTcs
YpPOBEHb 3HAHUU MO KaXKJOMy BONPOCY, KOTOPbIA [I0/PKEH OBITh HE HUXE
«yJIOBJIETBOPUTEJIBHOY.

KpuTeppm U NMOKAa3aTeJ/IM OICHUBAHHUA OTBETA HA 9K3aME€HEe

1 2 3 4

HeyaoBJieTBOpPUTEIBLHO

Y A0BJIETBOPUTEILHO

Xopo1uo

OT/INYHO

®parMeHTapHbIe 3HAHUSA
aKTyaJbHBIX MPOGJIEM U

HenoJsiHbie 3HaHUA
AKTYIbHBIX TPOBJIEM H

CdopmupoBaHHbIE, HO
coziepKale

CdopmupoBaHHbIE
Y CUCTEeMaTH4YecKue

TeH/IeHI[UH B pa3BUTHU | TEHJAEHLUH B pa3BUTHH | OT/eJibHbIe IPOGeibl 3HAHUSA
COBpEMEHHOH COBpEMEHHOU 3HAHUS AKTYaJTbHBIX aKTyasbHbIX
OHO0OpTraHUYECKON XUMHH OHOoOpTaHUYECKOH npo6JieM U npo6JieM H
XUMHH TeH/IEHIIUH B TEeH/IEHIIUH B
pasBUTHUH pa3BUTHUH
COBpeMeHHOM COBpEMEHHOM
6HOOpraHUYeCcKOu O6UOOpraHuYecKou
XUMUU XUMUU
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3. B.Alberts, A.Johnson, ].Lewis, M.Raff, K.Roberts, P.Walter. Molecular Biology
of the Cell (4th ed.) Garland Science, New York, 2002.
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