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AH. J1. Mupyssan?

PaccmarpuBaroTcst BOIIpOChl HHAUBUAYAIN3UPOBAHHON TEPANTMU HA OCHOBE JTOCTIKEHHH
(hapMaKoreHeTHKH U apMaKOr€HOMHKH, a TaKXkKe podiieMa 0e30MacHOCTH TPUMEHEHUS Jie-
KapCTBCHHBIX CPEACTB I PAa3HbIX 3THUYECKUX T'PYIIT B 3aBUCUMOCTH OT UX MeTaGOJ’II/I'{C-
ckoro craryca. O0Cy»KaaroTcsi TEpMHUHBI “(papMakoreHeTHka” U “(papMakOreHOMHKA”, a Tak-
JKe 3HaYeHue reHermdyeckoro moimmmopgusma (SNPs — single nucleotide polymorphisms)
P OTIPEIeIeHHN YyBCTBUTEIBHOCTH MHAMBU/IA K ONIPEAEICHHBIM JIEKAPCTBEHHBIM CPEJICT-

BaM.

KuiroueBble cioBa: papmakoreHeTnka, (GpapMakoreHOMUKa, TeHETHIECKHH MOTUMOPOU3M,

SNPs (“caursr”

BBEOEHUE

JlocTHKEeHUsST MOJICKYJISIPHOW OHMOJIOTHUH, MOJICKYIISP-
HOW TEHETHUKH M TCHOMHUKH, a TAaK)Ke CBSI3aHHBIX C HUMH
METOJIOB M TEXHOJIOTHIT NMEIOT BaYKHOE 3HAYCHHE JIIST Pac-
m(GPOBKH MOJICKYJSPHBIX MEXaHHU3MOB JICHCTBHS (ap-
MAaKOJIOTHYECKUX IPENapaTroB W YCHEUTHOTO JICYCHHS Ta-
IIICHTOB.

“HneanbHOE JIEKAPCTBO — ATO TO, KOTOPOe APPEKTUB-
HO JICYUT WM MPEAYNPEkKIAcT OONE3Hb W HE MMECT II0-
60unbIX 3 ¢dekToB. OnHAKO Tpernaparbl PEIKO OBIBAIOT
3GPEKTUBHBIME W OC30TIACHBIMH JUISI BCEX ITAllMCHTOB.
[TosToMy, KOTHA Bpad oImpeaessieT 03y JIeKapCTBa, BCEra
€CTh KOMIIPOMHCC MEXIy ‘“‘HE CIMIIKOM MHOTO” U “‘He
CIIUIIKOM Majio” Uil JAaHHOTO MAWEeHTA WK TPYIIIHI Ma-
mueHToB. CIpaBHUTHCS ¢ pa3HOOOpa3HeM JIEKapCTBEHHBIX
3 PEKTOB — 3TO OCHOBHAs NpolieMa KIMHUYSCKOH Me-
IUIUAHBI U pa3BUTHS (PapMaKOJIOTWIECKUX IIPEraparoB”
[23].

WuauBuayanbHbId puck HeaddekTnBHOCTH Tpenapara
WA €r0 TOKCHYHOCTH SIBISICTCS PE3YJIBTaTOM B3anMOJICH-
CTBHS T€HOB W OKpYykatomei cpensl. K ¢daxropam cpemsr
OTHOCSITCS COCTOSIHUC MTUTAHUSI, OTHOBPEMEHHO PUHUMA-
eMbIC TIperaparbl, caMo 3a00JIeBaHHE W MHOTHE JpPYTHE,
BKITIOYasi 00pa3 ®U3HH, KypeHHUE, TOTPEOICHHUE aTKOTOJIS.
DT pakTopsl “paboTarOT” BMECTE C TeHAMHU YEIOBEKa, KO-
TOpBIC KOAMPYIOT (hapMaKOKHHETHYCCKHE W (hapMaKoIu-
HAMHAYECKHC JCTCPMHHAHTHI JICKAPCTBEHHBIX 3((PEKTOB,
TaKue KaK pelenTopsl, HOHHBIC KaHaJbI, (PepPMEHTHI, MeTa-
OONM3UPYIOIINE JICKAPCTBCHHBIC TPETIapaThl, U TPAHCIIOP-
TepsI JekapcTs [23].

Paznmmamst MexIy JTIONEMH B JICKAPCTBCHHOM OTBETE U
HexenarenbHble 3 dexTsl npenapara (adverse drug reac-
tions, ADR) sBisiFoTCS BechMa CyIIEeCTBEHHBIMHU TIpoOIIe-
MaMH 3/IpaBOOXPAHCHUS.

! Poccuiickas axagemus mayk, LleHTp TeopeTHueckHx mpobmem
(U3UKO-XUMHUYECKOl nepmarosorun, Mocksa, 117977, yn. Kocei-
rvuHa, 4.
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B CIIIA B 1998 I. cTOMMOCTB, CBSI3aHHAs C TOCITUTAJIN-
3auueil OOJIbHBIX U3-32 HEOCTATOYHOW J103bl, Nepe103u-
POBKM W Ha3HA4YCHHUA JIMIIHUX HOPCIaparoB, MNPEBbICUIIA
100 mupa. nonnapos [17]. bonee Toro, B TOM ke oT4eTe 3a
1998 1. ykazano (ananu3 39 umccienoBaHnii B aMepHKaH-
CKUX TOCHMTaJsAX), 4To 6,7 % NalMEeHTOB CTaluOHapa
HUMCIOT TsIKCIIBIC HO60‘{HI>IC pCaklunM Ha JICKapCTBa, a
0,32 % moru6mu (oxono 100000 cMepTENIBHBIX CITydacB B
rox B CIIIA). Oto nocraBmio ADR mexny 4-m 1 6-M mec-
TOM CPEIH CaMbIX YacThIX mpu4yuH cMepTHocTH B CIIA,
BbIILIE TTHEBMOHUU U jauabera. BakHO OTMETUTbH, YTO Ta-
KHe HEeXenaresbHbIe d(P(EKTH 0TMEUANINCh BO BpeMs Jie-
YCHUS CTAaHJAPTHBIMHU J03aMH MPENaparoB, U B OTYET HE
BKJIFOYCHBI CIIyYal YMBIIUICHHOW HJIH CITy9aiiHOH mepeno-
3UPOBKH, OIIMOOK HAa3HAYEHUS JIEKAPCTB WIIM HEMEpPEeHO-
cuMocTH rpenapata [17].

He MmeHee axkTyajbHBIM SBJISETCS M TO, YTO B HACTOS-
niee BpeMsi OoJiblIas YacTb HPUHATHIX TEPANEBTHYECKUX
MIOJIXO/IOB OKa3bIBaeTCs HPPEKTUBHOM HE I BCEX Mally-
enToB. Hanpumep, 20 — 40 % OONBHBIX JIeNpeccHeid TIo-
X0 WJIM COBCEM HE OTBEYAIOT Ha Ha3HAYeHUE aHTHIENpec-
CAHTOB, M TAKOU K€ WM JTaXKe OOJIBIINI MPOLIEHT NalueH-
TOB PE3UCTEHTHBl K TEepanmud aHTHACTMATHYECKUMHU,
MIPOTHBOSI3BEHHBIMH TIperiapaTaMu, K MEIMKaMEHTO3HOU
Tepanuy THICPIUIHACMUAN ¥ MHOTHX JIPYTHX OOJIC3HEH.
Takum oOpa3zom, oOmIeH 3aadel MCCIeOBaHUS TCHETH-
YEeCKUX BapHaluil JIEKapCTBEHHOTO OTBETA SIBIIAETCS BbI-
SBIICHHE TPYMI TAIHUEHTOB, KOTOPHIM MOXKET TOMOYb
OTIpeeICHHBIN Tpernapar, ¥ MpeIoTBpaIleHne Oecnones-
HOT'O WJIM OIAaCHOTO Ha3HA4YeHHUs €ro APYrMM IpyIiaM ma-
uenTos [33].

PaboTer 1o m3yuyeHHio (akTOpoOB WHIUBHIYATbHOMN
IPEIPACTIOIOKEHHOCTH YEIOBEKa K Pa3NU4HBIM 3a001e-
BaHMSM M MHIMBUYaJbHOTO OTBETA MAIEHTa Ha IpUMe-
HEHHE JIEKaPCTBEHHBIX NPENapaToB, C y4eTOM 3THUYECKON
MPUHAIISKHOCTH WHAWBUAYyMa, ObUIM Hauyathl B 70-¢
TOZABI TPOIIJIOTO CTONETHsI ToA pykoBoacTtBoMm JI. A. Iu-
py3sHa. B craree “O dapmakomorayeckoid METPOIOTHI”
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[1] moctynupoBanach HEOOXOAMMOCTb Y4eTa KHHETHKH
MeTaOOMMYECKUX NPEBpalleHUHd IpH B3aUMOACHCTBHU
XUMHUYECKUX COEAMHEHHI ¢ OM000BEeKTaMu, MpH Nepeca-
K€ OPraHOB U TKaHEeH, Ipu OMOJIOTHYECKOM 0TOOpE JIofei
JUTSL y4acTUs B Pa3IMYHBIX XMMUYECKHX MPOU3BOJICTBAX, a
TaK)Ke HEOOXOAMMOCTh y4eTa B (papMaKoIOrMYecKuX Huc-
CJIEJIOBAaHUAX T€HETUYECKHX Pa3IMyUil U ONpeaensieMbIX
UMH Pa3IU4uil B KHHETUKE METaOOJMYeCKUX MpeBpalle-
HUIl mpenapara y pa3HbIX MHIUBUAYYMOB. OCHOBOH HO-
BOI1 cTpaTteruu B (hapMaKoJIIOTUH JOJKHA CTaTh METa0O0IIH-
YyecKasl aclopTU3alys 4eJOBeKa C YYETOM €ro THHYE-
CKOH TpUHAUIeKHOCTH [2].

Do dexr nexapcTBeHHBIX cpeacts (JIC) mmst pa3muaHbIx
STHUYECKUX TPy (TMOMYISINA) MOKET HMETh Pa3HyIO
CTETICHb BBIPAKCHHOCTH B 3aBUCHMOCTH OT MX METa0O0JH-
94eCKOT0 CTaTyca, TO €CTh OT YaCTOTHI COACPKAHUS B TIOIY-
JSIIASX JIHI C ONPEICICHHBIM (PEHOTHIIOM MeTaboIu3Ma
JIC u “craproBoro coctossHus” (EpMEHTOB HX MeTado-
mm3ma. [t ompeneneHust MeTaboNINIecKoro craryca Imo-
MYJSIAA | TIPOTHO3HPOBAHUS BO3MOYKHOTO PUCKa 1T000Y-
Horo aevicteus JIC HeoOxomuma “hapMakoiornyeckas 3T-
HUYecKas MeTabosrueckas nmacnoprusanus’ [2, 3].

DPAPMAKOT'EHETUKA U
DPAPMAKOI'EHOMUKA

CoueTaHre HOBBIX METOIOB MOJEKYJIPHON OHONOTHH,
HOBBIX TEXHOJIOTMH M HOBBIX KOHIICTILIUH, a TaKkKe MCIIO-
JIb30BaHNE HOBBIX JIEKAPCTBEHHBIX CPEACTB OOO03HAYMIIO
BO3HMKHOBEHHE HOBBIX JTUCLUIUIMH OMOMEIUIIMHCKON Ha-
YKH, Ha3bIBaeMbIX “‘(papmaxoreHeTuka” u “¢papmakoreHo-
MHUKa”.

B Hacrosiiiee Bpemst B CBSI3M C HIMPOKO PacHpocCTpa-
HCHHBIM IIPUMEHCHUEM TEPMHHOB “‘(hapMaKOreHEeTHKa” U
“(apmakoreHoMHKa” 00a TEPMHHA YaCTO HUCIIOIB3YIOTCS
B3aMMO3aMEHAEMO, TOrJa Kak pa3jiuyhe MEXAy HUMH,
XOTs W TOHKOe, cymiectByeT [18]: dapmakoreHernka —
“OJJHO JIEKApCTBO — MHOTO T'€HOMOB” (T.€. pa3Hble Maiu-
CHTHI), (hapMaKOT€HOMHKa — “MHOTO JICKAPCTB — OIHMH
TeHOM”.

C yd4eroM 3THUX pa3iIn4dil, TPUHATAS TEPMHHOIOTHUS
0003HaYaeT cieayroIee:

(apmMakoreHeTHKa — OIPEICTICHHE pPOJM TeHEeTHUe-
CKHX Bapuanuii (momumopdusma) B auddepeHnInpoBaH-
HOM OTBeTE Ha (hapMalleBTUIECKHUIT IIpenapar,

(bapMaKOreHOMHKA — HCIIOJIb30BAHNE TCHOMHBIX TEX-
HOJIOTHH IS OleHKH Au((hepeHINPOBAHHBIX OTBETOB Ha
(bapMarieBTHUCCKIE PETIapaThl.

Dapmakozenemuka

B TeueHme mociaeqHUX IECATUICTHH HAKAIUIMBAJINCH
CBHJIETEIIHCTBA TOTO, YTO CYIIECTBYIOT KaK MHUBUYaTh-
HBIE pasziu4usi B MeTabOoJIM3Me JIEKAPCTBEHHBIX IMpenapa-
TOB, TaK M Pa3/IMuMs B PEAKI[UU HA JICKAPCTBA — KaK B OT-
HOIIIGHUU WX TEPAIeBTUYECKOro 3PdeKra, Tak ¥ OTpHUlla-
TEIHHOW PEaKIUu Ha HUX OpPraHu3Ma.

Bbutn uaeHTUUIMPOBAHBI crieliMDUYECKUe HacIeaye-
MBbI€ TIPU3HAKN Y PA3IUYHBIX MHJIUBHJIOB, Pa3IMYaIOIHe-
CsI TOJILKO 0COOO0M peaKIfei Ha OMpe/IeIICHHOE JIEKapCTBO

Amn. JI. IInpy3san

[15, 26]. Takoe HampaBiIeHHE B UCCIETOBAHUSAX MOTYIHIIO
Ha3BaHue “¢papmakoreHeruka” [36].

Habmonenue paznuuuii B Merabosiu3Me JIeKapcTB U,
CJIeZIOBATEIbHO, B KMHETUKE JIEKAPCTB M JICKAPCTBEHHOTO
OTBETAa y PA3JIMYHBIX TPYMI MAlUEHTOB MPHUBEJIO K KOH-
uenuuu papmakoreHeTUKH. Ta ke mMpUHIHUNHUATbHAS KOH-
LEMNIHsA OTHOCUTCS K T€HETHYECKON BapuabelnbHOCTH pe-
aKUUil Ha orpeesieHHbIe KOMIIOHEHThI UM (HAaIlpUMeD,
OTCYTCTBHE TOJIEPAHTHOCTU K JIAKTO3€) HJIU K TOKCHHAM
OKpy>Kaloliel cpensl (Hampumep, KaHLEporeHam). OTH
00JIaCTH MEIUIMHBI YaCTO HA3bIBAIOT TEPMUHAMHU ‘‘IKOTE-
HETHKa” WM ‘“TOKcukoreHetnka’ [23].

DapMaKoreHeTHKa U3y4aeT BPOXKICHHbIE BapHALUH pe-
aKUUi Ha JlekapcTBEeHHbIE npenaparsl. OHa gaeT 00bscHe-
HUS TOMY, KaK HHIUBHUIyaJIbHBIH COCTaB T€HOB ONpeaes-
eT 3¢ exTHBHOCT THO0 TOKCHYHOCTH JieKapcTB. Dapma-
KOreHeTHKa mosBuiach Oomee 40 ner Hazaa, Koraa
HCCIIEIOBATENIN TTOHSAJIM, YTO HEKOTOpPbIe HEeXeJaTesbHbIe
peaxkiy OpraHu3Ma Ha JIEKapCTBa MOTYT OBbITh BBI3BAaHBI
TeHETUYECKU JIeTEPMUHUPOBAHHBIMU BapHaLUSIMH aKTHB-
HOCTH OIPEIENIeHHbIX 3HJOTeHHBIX (pepmenToB [15, 26].
Hanpumep, mimtensHass MbllIeYHas peslakcalus Mocie
IpUeMa CyKCAMETOHUSI OOBSICHSCTCS HACIICACTBEHHBIM Je-
(hUIUTOM XOJIMHACTEPaAsbl B IJIa3Me, a FeMOJIU3, BbI3bIBae-
MBI aHTUMAJSIPUMHBIMU TIperapaTamu, CBsi3aH C BPOXK-
JICHHBIMH BapHaIlMsIMHU T€Ha TITF0K030-6-(hochar-aeruapo-
reHasbl. AHaJIOTHYHO 3TOMY HaclielyeMble U3MEHEHHUS B
CHOCOOHOCTH MalMeHTa K alleTWIMPOBAHUIO M30HUA3UIA
OKa3aJICh MPUYMHON nepudeprudeckoil HelpomnaTuu, Bbl-
3bIBAEMOM 3TUM TmpenaparoMm. leHernueckue edeKThl
JIpyrux (hepMeHTOB, METabONIU3UPYIOLINX JIEKapCTBa, Ha-
npumep, muroxpomoB P-450 — CYP2D6, CYP2DO9,
CYP2D19 unu metuntpancdepas, ObUTH OTKPBITHI MTO3XKE.
Taxke 0Ka3aJloch, YTO peLenTopsl (Hampumep, B,—aape-
HOPELETITOP), U TPAHCIIOPTEPHI JIEKAPCTBEHHBIX Mpernapa-
TOB (Hanpumep, GepMeHT, KOIUPYyEeMbIil TEHOM MYJIbTHIIE-
KapcTBEHHOH pe3ucteHTHOCTH, MDR1), mposBiisioT reHe-
TUYECKYIO0 BapHalelbHOCTh. Y OTHENBHBIX JIIOACH H
YIICHOB UX CeMeH MOOOYHBIE PEaKkIry HAa MEIHUKAMCHTBI
ObUIM TEMHU KIMHUYECKUMH MPOSBICHUSAMH, KOTOpBIE
Obut  00YCJIOBJIEHBl TEHETUYECKOH BapHaOelbHOCTHIO
ITHX M JPYTuX (PEPMEHTOB, METAOOMU3UPYIOMIUX JICKAP-
cta [10, 22, 24, 27, 28]. Bce 3Tu HAOMIONECHUST UMENH B
OCHOBE BapHaLUU CHEU(PUUECKUX T€HOB, WU MOJIUMOP-
¢u3m >THX TeHOB. ['eHeTHUECKU MOMUMOP(U3M — ITO
MOHOTEHHbIE BapHallii, KOTOPbIE MPOUCXOAAT B MOITYJIs-
UK ¢ yacroroit 6onee 1 % [21]. Ogua U3 NpUYUH TOTO,
4yTO (hapMaKOreHeTHKa U3y4aeT OTAEIbHbIE [eHbI, COCTOUT
B TOM, YTO MX MPOILE U3y4yaTh C MOMOILBIO KJIACCHYECKUX
METO/IOB T'eHEeTHKH. OJIHAaKO OCHOBHAs 4YacTh pa3In4yui
MEX]y JIIOIbMH B PEAaKLUAX Ha JIEKapCTBa UMEET MYJIbTH-
TCHHYIO M MYJIBTU(AKTOPHYIO IPUPOILY.

dapMaKoreHeTHKa CUCTEMBI (PePMEHTOB MeTaboIn3Ma
KCEHOOMOTHKOB, B TOM 4YHCJIE JISKAPCTBEHHBIX Mpernapa-
TOB, U3y4aeTcs JocTaTodno aasHo [10, 15, 26, 37]. Haun-
Hast (hopMupoBaThcss B 50-X romax MpPOMUIOrO CTOJICTHS,
(hapMakoreHeTHKA JOJDKHA ObUIA MACHTH(UIIMPOBATH MY-
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TalUM, KOTOPbIE MOTYT BIIUSATH HA OTBET MAaLIMEHTOB HA Jie-
KapcTBa, U PErUCTPUPOBATH YACTOTY ATUX MyTaluil B 00-
TBIIUX momyysuusax. Haubospliee BHUMAHUE TOTAA TPH-
BJeKamu (epMeHTbI, MeTaOOIU3UPYIOLIUe JIeKapcTBa
(drug metabolizing enzymes, DME). D10 05110 CBsI3aHO ¢
UX SBHOW BaKHOCTBIO B BapHALIUAX JIEKAPCTBEHHOTO OTBE-
Ta. MHOrUe mepBble NpUMEPHI BapHaOeIbHOIO JIEKapCT-
BEHHOT'O OTBETa OKa3aJICh CBA3AaHbI ¢ MOIMMOP(HU3MOM
(hepMeHTOB, META0OIM3UPYIOLIMX JIEKAPCTBA, KaK, HAIIPU-
Mep, XOPOILIO U3BECTHBIA (PEHOTHUIT 1eOPU30XMHOKCHIA3BI
rpu Bapuanusix rena CYP2D6. Takas HameneHHOCTh Ha
MeTa0O0JIU3M JIEKApCTBEHHBIX MPENaparoB OTYACTU CBs3a-
Ha ¢ MeTozoJiorueii uccnenoBanuii. OCHOBHbIE (hepPMEHTHI
MeTabonu3Ma OOJNBIIMHCTBA JIEKAPCTB M3BECTHBI, MTOATO-
MY OTHOCHTENIBHO JIETKO ONPENEeNNUTh, BIUSIIOT JIU JaHHBIE
MYTaIlM{ B KOMUPYIOIIUX UX F'eHAX Ha KHHETUKY (pepMeH-
ToB [22, 27, 28].

Pannune cBUIETENBECTBA TOTO, UTO TeHETHYECKHE (PaKTO-
pPBl CBS3aHBl C BapHAIMsAMH JICKAPCTBEHHOTO OTBETA,
OCHOBaHBl Ha (PCHOTHIUYCCKUX PAIMUIMAK y JIOHEH ¢
YK€ YIOMHHABIIUMHUCS HEKENATeIBHBIMA AP PeKTaMu
npenapara (ADR). CHmwkenne akTuBHOCTH (pepMeHTOB 11
($a3pl TIEYCHOYHOTO MeTaboIM3Ma M YacToTa HEHpPOTOK-
CHYHOCTH TIPOTHBOTYOEPKYIEC3HOTO Mpernapara H30HHa3 -
I1a, IMEIOIINE OTMHAKOBOE Teorpaduieckoe pacrpocTpa-
HEHHe, BIIEPBBIC MOKa3aiu, 94To B ADR BoBieyeH reneru-
yeckuit pakrop [10, 27].

IMomumopdu3m reHoB, KOAUPYIOIUX OCIIKH, CBI3aHHbBIC
¢ abcopOiueil JekapcTB, WX pacipeesieHrneM, MeTado-
JU3MOM M BBIBEICHUEM, TaK K€ KaK U C JICKApCTBEHHBIM
OTBETOM, MOTYT 3HAYUTENLHO BIHMATH HA JICKAPCTBEHHBIH
OTBET in vivo. B OyayieM TeXHOIOTUH, 00eCIeunBaroIIre
BBICOKOPA3peIIaoNIyii aHAIN3 TEHETHYECKOTO MOIUMOP-
¢u3Ma 1 SKCIpeccur TeHOB, PUBENYT K HOBOM 3pe (dap-
MaKOJIOTHH.

W3 BpaueOHOI MpaKTUKK U3BECTHO, 4TO OT 10 10 40 %
MAICHTOB HE pearupyroT Ha Ha3HaYaeMyro (hapMakoTepa-
0. MHauBHIyansHas BaprHaOeIbHOCTh PEAKIMU Opra-
HHU3Ma Ha JICKAPCTBEHHBIN Iperapar 00yCIOBICHA TCHETH-
9eCKUMU (paKTopaMu, U (papMaKOreHETHKA M3YyJaeT BIIHS-
HHUE TEHETHYECKUX (PaKTOPOB HA OCOOCHHOCTU pPEaKIHU
opranmsMa B OTBEeT Ha (hapmakorepammio. PapmakokuHe-
TUYECKUH MOTUMOP(GU3M OMPEACISICT CBSI3b MEXKIY BpE-
MEHEM CYIICCTBOBAaHHS Mperapara B €ro aKTUBHOM WiIH
HEaKTUBHOH (hopMax, ero KOHIICHTpAIHeH B IUIa3Me Kpo-
BU, PaCIIpEeIICHUEM TI0 OpraHaM H TKaHSIM, C HHAUBUIya-
JTBHBIMHA  OCOOCHHOCTSMH METa0ONINYEeCKUX IIpeBpaIle-
HHUIA, 94TO, B KOHEYHOM cUeTe, onpenessieT 3hPeKTUBHOCT
JICYCHUS] TPErapaToM M €ro OTHOCUTEIbHYIO Oe3orac-
HOCTb [3]. I3BeCTHO Takke, YTO FeHeTHUeCKUi U (peHOTH-
MUYCCKUH TOMUMOP(U3M OIPEIEISTIOT UHIUBHIYIBHYIO
MIPEIPACIONIOKESHHOCTh OPraHu3Ma K TeM HJIH UHBIM 3200-
JeBaHMSIM. B ciydae yke BO3HHUKIIIEH ITaTOJIOTHHU TIPH BEI-
Oope JIeKapCTBEHHBIX IIPEIapaToB HEOOXOIMMO IpOaHa-
JM3UPOBATh MHAWBUIYaJIbHBIA MOTUMOPGU3M OOIBHOTO.
Takum oOpazoM, (apMakoTepamus CTaHOBUTCS Cyry0oo
WHAUBUIYaAIbHOM [3].

DapMaKOreHeTHKa M3y4aeT Pa3jInyHble BUIbI PEaKIUi
Ha JIEKapCTBa y Jofieil B 3aBUCUMOCTH OT COCTaBa UX re-
HOMa KaK C TOYKH 3peHus 3()(HEeKTUBHOCTH MPUMEHEHHUS
JAHHOTO MEAUIMHCKOTO MHpernapara, Tak U €ro BO3MOXK-
HBIX 1MOO0YHBIX APQekToB. Apyrumu cioBamu, GpapmMaxo-
reHeTUKa Hu3ydaeT pasnuuus B 3(P(HEKTUBHOCTH WM
TOKCUYHOCTH JIEKAPCTB JUIA Pa3IMYHbIX HHIUBUIYYMOB H
(oxycupyercsi Ha M3yUYCHUHM TICHETHYECKOM OCHOBBI U
OHMOJIOTMYECKUX MEXaHU3MaX TUIO- U TUIIEPYYBCTBUTEb-
HOCTH MalMeHTa K (papMaKoJIOrHYecKuM arentam. Takum
o0pazoM, (papmakoreHeTHKa SIBISCTCS pasfenoM (apma-
KOJIOTMU U TEHETHUKH, B KOTOPOM JIEKapCTBO paccMaTpuBa-
eTcs KaK OJUH U3 MHOTHX areéHTOB OKpPY>Karollel cpessl,
JIEHCTBYIONINI HA WHAMBU] C TEHETUYECKUMHU (UM Here-
HETMYECKUMH) BapualMsMU B IaHHON MOmysinuu [25].

MosekynsipHasi TeHETUKa W TEHOMHKA CYIIECTBEHHO
TpaHc(HOpMHUPOBANIU (PAPMaKOTCHETHKY 3a MOCIEAHEe Je-
cstunerre. [lBa amnens AaHHOTO T€HETHUYECKOTO JOKyca
UHJUBHYYMa, OTPAXKAIOIINECS B COOTBETCTBYIOIIEM (e-
HOTHIIE, CETOAHS MOIYT OBbITb JIETKO OXapaKTepU30BAHbBI
Ha ypoBHe /IHK, a ux BiusHUE Ha KUHETHKY JIeKapcTBa
win crnenuduueckyo QpyHKIUIO perenTtopa (BIMSHUE HA
(beHOTHIT), JIETKO MOXKET OBITH ONPEJEICHO COBPEMEHHBI-
MH aHAJTUTUYECKUMH METOJAMHU 110 OOHApYKEHHIO METa-
00JIUTa WK C TOMOIIBIO CIOKHBIX KIMHUYECKUX HCCIe-
JIOBaHU, TAaKUX KaK, HAIIpUMep, U3y4eHHUe MIIOTHOCTH pe-
LENTOPOB C IIOMOILBIO IO3UTPOHHON SMHCCUOHHOH TO-
Mmorpaduu [23]. MonekynsipHble UCCIeJOBaHUsS B (hapma-
KOTGHETHUKE HAUaJlUChb C XapaKTEPUCTUKH (PEepMEeHTa,
MmeTtabonusupytoero jekapersa, CYP2D6 [24]. B nacro-
sl1ee BpeMs 3TH UCCIIEIOBAaHUS PACIIMPUINCH U IPOBOAST-
Csl TIO 1IENIOMY PsITy T€HOB YeJIOBEKa, BKJIFOUas TeHbI Oolee
20 ¢epMeHTOB, METAOOIM3UPYIOUIUX JIEKApPCTBA, U TEHBI
JIEKApCTBEHHBIX PELENITOPOB U CUCTEM TPAHCIIOPTa Iperna-
para (www.sciencemag.org/feature/data/1044449.shl).
I'enotunuyeckne U (EeHOTUNUYECKUE TECTHI ISl OMpese-
neHust TpeOyeMoi 103bl Ipemapara ceifuac Bce darie
BKJIIOYAIOTCSI B IOKJIMHUUECKUE UCCIIEA0BAHUS JIEKApCTB U
B KJIMHUYECKYIO MPAKTHUKY, HalpuMmep, NpU BbiOOpe U
oTpeieIeHuH HadyalbHOM JI03bI aHTHIETIpeccaHToB [16].

ITocnenoBarensHocts JIHK uenoBeka m ee Bapuanuu
OTPaXAIOT CIEHU(PUIECKYIO 3alUCh SBOTIOLUHU YEIOBEKA
U murpauuy nomyiasauuil. ITo Heill MOXKHO M3yuaTh, Kak 3Ta
MOCIIEA0BATEILHOCTE BAPBUPYET CPEIU MOMYIALUHA U cpe-
T OTACTBHBIX MHAUBUAYYMOB, a TAK)KE OMPEENISATh PONb
TaKUX BapHaIUi B MaTOreHe3e BaKHEHIINX 3a00JIeBaHHN
Y OTBETOB MAlMEHTOB Ha (apMaKoTepanuto [9].

Dapmakozenomuka

®dapMakoreHOMHKa BeJEeT K JydlieMy I[TOHUMaHHIO
B3aMMOJICHCTBHS JIEKAPCTBA U OpraHu3Ma. [lepcreKTHBBI
(hapMaKOreHOMHKH COCTOSIT B TOM, YTO BBIOOD JIeKapCcTBa
W €ro J103a OyayT ONpEeAeNsiThCS WHIUBHIyaIbHBIM IeHEe-
TUYECKUM CTaTyCOM TMaIlMeHTa, YTO MPHUBEAET K WUHIUBU-
Jlyau3UpOBaHHOMU, Oosiee 3pheKTHBHON 1 MEHEE BPEIHOM
JICKAPCTBEHHOU Teparnuu. TeXHOJIOTUU TEHOMUKH U TPO-
TEOMHKH TIOMOTAIOT MOHATH CYTh 3a00JIEBAaHUS U BBISIBUTH
HOBBIC MUIIEHH JJIsl JIeKapcTB. HakoHern, reHoMuKa I1o-
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3BOJIACT M3y4aTh BIIMSHUE JIEKAPCTB Ha HKCIPECCHIO Te-
HOB. OrpaHMuYeHUsIMU BO3MOXKHOCTEH (papMakOreHOMHUKH
SIBIISIIOTCSL CIIOKHOCTh T€HETUYECKOM PeryJsiiuu, B3auMo-
JIEVUCTBUI F'€HOTHUIA C OKPYIKAOIIEH CPeaoi, a TAaKKe MCH-
XOJIOTUYECKHE CIIO)KHOCTH B3aUMOOTHOLUCHUH MEXIY
BpadaMH U nanueHramu [23].

dapMaKOreHOMHKAa — 3TO TaKXe M COBpeMEHHas 00-
JacTh KIMHUYECKOH MeauuuHBL. Ee MOXHO OIpenenuTh
KaK MPUMCHEHHE TEHOMHKH JUISI UICHTU(DUKAUH HOBBIX
“MUIICHE” ISl TPeraparoB, a TakKe Kak 001acTh Meu-
LIMHCKOM HayKH, U3ydarollas CBS3U MEXKIYy I'€HEeTHYECKH-
MU BapUaHTaMM M WHIMBUAYAJIbHBIMH Pa3InuUiIMU Jie-
KapcTBEHHOro orBeTa. MdapMakoreHOMUKa MpPHUMEHSET
TEXHOJIOTMUECKUE JOCTHXKEHUsSI B BBICOKOPA3peLIaoLIeM
ananmm3e MPHK u IHK nyis BeIABIICHHS TCHETHYSCKUX JIe-
TEPMUHAHT dPPEKTUBHOCTH U TOKCHYHOCTHU TNPENapaTos,
Uil U3ydeHUsT S(PQPEKTOB NEHCTBHS TEpareBTUICCKUX
areHTOB Ha AKCIIPECCHIO TEHOB B Pa3IMYHbBIX TKaHAX. Dap-
MaKoreHoMuka (oxycupyercst Ha rerax, PHK tpanckpumn-
Tax ¥ KOAUPYEMbIX UMHU Oellkax (T.e. TeHOME, TPAHCKPHII-
TOME W MPOTEOME) U BBIABISCT JCHCTBUE MPEMaparoB I10
MpoWIsIM SKCIPECCHH T€HOB U CHHTE3a OEJIKOB B KIIET-
KaX, TKaHsIX, OpraHax 1 ()yHKIIMOHAJBHBIX cucTeMax [37].
HyXHO momyepkHyTh, YTO HEJOCTATOYHO JIMIIb OIpese-
JIUTh TIOCJIEJOBATEIbHOCTh HYKIICOTHIOB B TeHoMe. Jlaxe
eciu Obl KJIETKU B YEJIOBEUECKON MOMYJISIMNA UMENH TIep-
BOHAYaIbHO OMHAKOBBINA TeHOM (100 % wmIeHTHYHOCTH B
[IOCIIEIOBATEIIbHOCTH HYKJIEOTUIOB), B MOCIEIYIOIEM UX
MeTa0O0IU3M 3HAUUTENIFHO Obl OTIIMYAJICS M3-3a BIUSHUA
SMHUTEHETUIECKNX MOAH(UKAIUN U (HaKTOPOB OKpPYKAro-
mieit cpensl. [loaToMy At OIICHKH BapHaOEeIbHOCTH OTBE-
TOB CO CTOPOHBI OOJIC3HN HA TEPAIEBTUICCKUE BO3ICHCT-
BUSl HYXHO IapaJljIelIbHO OLIEHUBATh I'€TEPOreHHOCTDb Ie-
HOMA, TPaHCKPUITOMa M IpOTEOMa Cpelu KIETOK H
TKaHEeW Ha Bcex Tpex ypoBHsIX. OmepoM — HOBOE TOHS-
THE, 00BCTUHSIFOIIEE Bce 3 YPOBHS, U “OMEPOMHUKOI’ Ha-
3bIBalOT MOJIEKYJIIPHOE UCcleoBaHue onepoma [12].

['eHOMHBIE TEXHOJIOTUU TAKXKE BKJIIOYAIOT METOABI 110
M3YYICHUIO IKCIIPECCHH OOJBIINX TPYII TEHOB U MPOIYK-
toB reHoma (MPHK). BonbmmHCcTBO AeiicTBHiA IperaparoB
IIPUBOJUT K U3MEHEHUSAM SKCIPECCUHU T€HOB B OTAEIbHBIX
KJIETKaX WK OpraHax. OTO JaeT HOBYIO MEPCIEKTUBY [UIs
H3y4YeHMs IyTe B3auMOJEUCTBUS JIEKapCTB U OpraHu3Ma
u obecrieunBaeT u3MepeHue Ouonornveckoro 3ddekra
npenapara. HekoTopbie jekapcTBa HHIYIUPYIOT COOCT-
BEHHBII METa0OIHM3M U METa0O0IHM3M JIPYTUX JEKAPCTB ITy-
TEM B3aUMOJICHCTBUS C SJICPHBIMU PELIENTOPAMHU, TAKUMH
kak AhR, PPAR, PXR u CAR. OT10oT heHOMEH nmeeT Baxk-
HbIe KIIMHUYECKUE MOCIIEICTBUS, TaKUe KaK, HapylleHHas
KHHETHKA, MEKIIEKApCTBECHHbIC B3aMMOJICHCTBUSA WM H3-
MEHEeHHsI B MeTaboJIu3Me TOPMOHOB M KaHIeporeHoB. [e-
HOMHUKA Pa3BUBAET TEXHOJOTMM JUIS JIy4YIIEro aHalu3a
9THX CIIOKHBIX MHOTO(AKTOPHBIX CUTYallMi U AJIS MOJTY-
YyeHus: uHPOpMaLUU 00 MHAWBUAYAIBHOM FE€HOTHUIIE U IK-
CIPECCUH FeHOB C OLIEHKON CPaBHUTEIBHOIO BKJIa/1a TeHe-
THUYECKUX (PaKTOPOB U BIUSHHS OKPYKAIOIIEH cpeabl [6].

Amn. JI. IInpy3san

Hrak, no o6pasHOMY BbIpaXKEHHUIO aBTOPOB, “‘(hapMako-
reHOMHKa — He mpocto (apmakoreHetuka” [6, 23]. Bos-
Bpalasicb K TEPMUHOJOTMH, HEOOXOAMMO MOIYEPKHYTh
cnenyromiee. TepMuH “TeHETHKA” OTHOCUTCS K M3YYEHUIO
yHacJeJOBaHHBIX WHAMBHUIYAJIbHBIX CBOMCTB. [losTOomy
TepMUH “‘(apMaKoreHeTHKa” ONHCHIBAET B3aMMOOTHOILIE-
HUS MEXK]Ly JIEKapCTBOM U XapaKTEePUCTUKAMH OTEIbHOTO
yenoBeka (KOTOpble MOTYT OTHOCHTBHCS K BPOXKICHHBIM B
TOW MM MHOHU creneHu). Takum oOpaszom, (hapMakoreHe-
THUKa OCHOBBIBAETCS Ha HAOMIOACHUSAX KIMHUYECKOH (-
(hekTUBHOCTH, 0€30MMaCHOCTH U IIEPEHOCUMOCTH Tpernapa-
Ta y yenoBeka (T.e. Ha HaOmoneHusx ¢eHotuna). Paznu-
YHsI MEXK]TY JIIONBMHE B HAOJTIOIAEMOM OTBETE Ha JICKApCTBa
MOTYT OBITh CBSI3aHbI ¢ HAJIMYUEM UM OTCYTCTBHUEM Y HUX
WH/IMBUYaJIbHBIX OHOJIOTHYECKHX MapKepoB, KOTOpBIE
MO3BOJIAT NpeAyrafaTh MHAUBHUIyaJbHbII OTBET Ha JIeKap-
ctBa. K TakuM Mapkepam uyaiie BCero OTHOCHTCS MOJIH-
Mop¢u3m Ha ypoHe saepHoit JJTHK.

O6nacte (apmakoreHeTuku, usydaromas JIHK-monu-
Mopu3M, OBICTPO pa3BHBaETCs, cOOMpasi OOJBIIYIO KO-
JICKIUI0 TOMAMOP(U3MOB Ui ONPEAETICHUS] COOTHOIIE-
HUSI TCHETHUECKOTO Pa3HOOOPa3usl U JICKAPCTBEHHOTO OT-
BETA.

®dapMaKoreHeTHKa, BO BCEX MPOSIBICHHUSX STOTO TEPMHU-
Ha, TIPE/ICTABIIICT HOBBIM BaKHBIA MyTh JJIsl TOHUMAHHUS
MaTOJIOTHHM U JICWCTBUS TPENaparoB M JIaeT HOBBIE BO3-
MOXXHOCTH JIJIsl ONTHMAJIbHOTO YCIEITHOTo JieueHus. [10a-
TOMY OHa TPEACTaBIACT COOOHM JOTMYHBIN CIETYIOIIUHA
SBOJIOIMOHHBIN MIAr B UCTOPUHM MeAUIUHbI. [y ee BHe-
JIpeHusi HeoOxoaumo BpeMs. OHa MOXKET MPUMEHSThCS
IUIsL BceX OOJIE3HEH U BCeX BUAOB jeueHus. Eciau oOie-
CTBO HaWET MyTH CAHKIIMOHHUPOBATh MPABUIILHOE HCIIO-
Jb30BaHUE 3TON MH(OPMAINH, 4TO 00eCTIeuuT ee becmpe-
MSATCTBEHHOE MTPUMEHEHHUE JIJISl TTOJIB3bI OOJIBHOTO, TO TPO-
rpecc B 3paBOOXpaHeHUU HeMuHyeM [18].

TepMuH “reHOMHKA” BKJIIOYaeT CUCTEMAaTH4YecKOe HC-
CIICIOBaHME BCEX TCHOB YEJIOBEKA U BCEX TCHHBIX MPOIYK-
TOB; U3y4CHHE TCHETUUECKUX BapHalUi (TIOMTMMOppI3Ma)
y 4eJIOBEKa U CBSA3aHHBIX C HUMHU H3MEHEHHH B JKCIIpPEC-
CHH TCHOB M OCIIKOB B 3aBHCHUMOCTH OT BPEMEHH, KaK Y
30POBOTO YEJIOBEKa, Tak M Ipu 3aboneBannu. [ eHOMIKa
PCBOITIOIIMOHU3UPYET UCCIeIOBAHKE IpoIiecca 00Ie3Hu, a
TaKKe CIIOCOOCTBYET Pa3BUTHIO NMPABUIILHOTO M PalliOHA-
JBHOTO MPpUMEHEHHS JiekapcTB. OHa o0emmaer qath MeIu-
IIIHE BO3MO)KHOCTHh YBEPEHHO OLICHHBATh WHIWBUIyallb-
HBII PHCK Pa3sBUTHUS ONPEHCICHHON OOJIC3HH, YIyYLIHTh
KJIacCH(UKAIHMIO 3a00JICBaHU, YBEIHYUTh YUCIO U CIIe-
MU(PUIHOCTD JICKApCTBeHHBIX “MuieHer”. B 2001 1. mou-
TH BCS IOCJIEAOBATEILHOCT TCHOMA YEJIOBEKa ObLIa pac-
mmppoBaHa, WHPOpPMANUS O HEH HEYKIOHHO pPAacTeT
[8, 34, 35]. Bonee Toro, rocy1apcTBEHHBIE U YaCTHBIC YCH-
THS IO pacuiu(poBKe TEHOMA YeIOBEKa IPHBEIH K pa3BU-
THIO OOJIBIIOTO KOJMYECTBA TEXHOJIOTHH U HMHCTPYMECHTOB
ouonHdopmaruku. TepMuH “dapMakoreHoMuKa’” oTpaxa-
€T DBONIIOIHIO (PapMAKOTCHETUKU B HCCIICIOBAHUE BCETO
CIIEKTpa T€HOB, KOTOPBIN OMPENeNsIeT OTBET Ha TEPAIHIO.
dapMaKoreHOMHKA JaeT OICHKY Pa3In4nil TeHETHUSCKUX
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MOCEA0BATEILHOCTEHN YeI0BEeKa U KIMHUUECKUX MOCIea-
CTBHU ITUX Pa3JIHUYUi OHA MOXKET OBITH OIpEelieHa Kak
00JIaCTh MPUMEHEHUs BBICOKHX TEXHOJOTHH VIS TOyde-
HUSI TAHHBIX O TIOOAJTBbHOW IIKajIe B3aUMOCBSI3U TCHETH-
KU, OOJIE3HU, TOKCHUKOJIOTHH U (hapMaKOJIOTHH.

Hexotopelie aBropsl [25] cunTaroT, 4to (apMaKoreHo-
MHKY B IIEJIOM MOXXHO PacCMaTpHBaTh CKOpPee KaK HOBBIH
MIOAXOJ] K UCCIEA0BAHUSIM, YeM HOBYIO Hayky. Ho nmeroT-
sl ¥ IPOTUBOMOJIOKHBIC MHEHHS: (DapMaKOTeHOMHUKaA pac-
CMaTpUBAETCsl KaK HOBasi 00JAaCTh MEIUIIMHCKOM HayKH,
KOTOpast C(OPMHUPOBANACH B PE3yJbTaTe HAKOMJICHUS 00-
JBIINX 023 TaHHBIX M0 CEKBEHUPOBAHUIO TEHOMA YEJIOBE-
Ka, 1 KOTOopast IPEACTaBIsIeT “‘criaB” (hapMaKOTCHETHKH U
COBPEMEHHBIX T€HOMHBIX TeXHOJOorHui [38].

Taknum 00pa3om, XOTs (papMaKoTCHETHKA U (hapMaKore-
HOMHKA OILICHUBAIOT JICKAPCTBEHHBIC dPPEKTHI C UCIIOb-
30BaHUCM TEXHOJIOTHH HYKJICHHOBBIX KHCIIOT, HalpaBie-
HUSI 9THX TTOJXOI0B MPSIMO MTPOTHUBOIIOIOKEHBL: (hapMaKo-
TeHETHKAa M3Y4aeT Pa3Indus MEXIY JIOAbMH B OTHOIIC-
HUM KIMHAYECKOTO OTBETA HA OMPEICICHHOE JICKAPCTBO,
TOrAa Kak (hapMaKOTCHOMHKA OTPAXKACT PA3IHUMS MEXKITY
Ha0OpPOM KOMIOHEHTOB B OTHOIICHUN OTBETA Ha KCIIPEC-
CHIO TCHOB B CAMHUYHOM (HOpMaTHBHOM) reHome. Coot-
BETCTBCHHO, 00JIaCTH MPUMEHECHHUS TOXKE Pa3INIHBI: TIep-
Basi IOMOTACT B KIIMHUYECKUX HCCICAOBAHUSIX HANTH OII-
TUMAJIBHOC JICKAPCTBO UIS MAIMEHTA, BTOpPast — B MCCIIC-
JIOBAHMSAX MO TOHMCKY JY4IIEro KaHINAaTa Ha JICKapCTBO,
OIICHMBAS CEPUIO0 KOMITOHCHTOB.

dapMaKkoreHeTHKa TEeHOB — KAaHIUIATOB — 00JacTh
KIIMHAYECKOTO M3YYEHHs, Torna Kak (hapMakOTCHOMHKA C
MPUMECHEHHEM  BBICOKOIUIOTHBIX  OJMTOHYKJICOTHTHBIX
Mmarpuil (“PHK//IHK gwurbr”) — ocraercs 001acThIO U3Y-
YeHUsI JIEKApPCTBEHHBIX IpenaparoB. OCHOBHBIM OTpaHH-
geHueM (hapMaKOTCHOMHBIX/TEHOMHBIX MCCIICIOBAHUH SIB-
JSIETCSl HAIlle HETOJIHOE 3HAHUE CIIOKHBIX KIMHUYIECKUX
(DEHOTHITOB M CIIOKHOCTH (DH3HOIOTHIESCKUX MeTaboIYe-
CKHUX ITyTEH, B3aNMOJICHCTBYIOIIHMX C (PaKTOpaMHU OKpy»Ka-
IOMIEH cpelpl y JFoAeH, MOABEPKEHHBIX TaAKHM CIIOKHBIM
MYJIBTH(QAKTOPHBIM 3a00JICBaHHUSAM, KaK Harpumep, 0o-
JIe3Hb KOPOHAPHBIX apTepuil, HH(papKT MHOKapaa, IICOPH-
a3, TUTICPTOHUS, CaXapHbIi quadet 2 tuna u apyrue [37].

TeM He MeHEe B KOHCUHOM CUETE IIEITBI0 MCCIICIOBAHUIMA
Kak (papMaKOTCHETHKH, TaK M (PapMaKOTCHOMUKH SIBISICT-
Csl OTIPEICTICHUE BIUSHUS TCHETHYCCKUAX BapHAIMH, WA
nonuMopdu3Ma, Ha MEXHHANBUIYaTbHbIC PA3IINIUs B UC-
XO0ZIe TIPHEMa JICKapCTB, C IIABHOU LENBI0 — MPOTHO3UPO-
BaTh OTBET NAIMCHTA HA Mpermapar W/WIH BEPOSTHOCTH
pas3BuTus MOOOYHBIX YPPekToB. B ToM u qpyrom cirydae
uccleoBaHus C(OKYCHPOBaHBI Ha TIOMCKE HOBBIX
CPEJICTB JICUCHHS C YYETOM 3HAHHS O CTPYKType TeHOMa
YeJIOBeKa U Ha 0a3e M3y4YCeHUs] TCHETHICCKUX OCHOB BapH-
a0eNBbHOCTH OTBETA MAIIMECHTOB HA JICKAPCTBA, OIpeeisic-
MOU pazNH4MsIMH B HACICIACTBCHHOW MPUPOIE pa3HBIX
mofedd. 1 B TOM U pyroM Citydasix M3ydaercsi, Kak 0Co-
6ennoctu crpoenns JJHK manuenrta Moryt ocnabuTe wiu
YCHJIUTh JCWCTBHE JICKAPCTB C TEM, YTOOBI pa3padorarhb
MOAXOIBI K BEIOOPY Hambollee ONTUMABHOTO COYCTAHMS

MEIUIUHCKUX TpenaparoB JUIsl JICUSHUS KaXIOTro KOHK-
PETHOrO YeNoBeKa, T.€. I Mepexoja K HHIUBUIYaTu3u-
poBanHOH Tepanuu [31, 32].

T'enom uenosexa u enemuueckuii noIUMOpPu3m

T'enom uenoBeka coctout u3 23 map xpomocom. Coot-
BETCTBEHHO, B T'aIUIOMIHOM F€HOME 4yesoBeKa (23 Xpomo-
COMBI) COIEP)KUTCST OKOJIO 3,2 MIIAP. IMap OCHOBAHMMA, YTO
paeHo 3,5 ur JIHK. Pabora mo pacmudpoBke reHoMa ye-
JoBeKa Obl1a mHUIMEpoBaHa B 1988 1. k. YorcoHOoM, 011~
HUM U3 aBTOPOB MojienH “aBoiHol crmpanu JIHK”. Yene-
XM B U3YYCHHH T€HOMAa YeJOBEKAa CTaM BO3MOXKHBIMH
Omaronmapst ycwnmsiM MexayHapogaHoi mporpammbl “Te-
HOM dYeJIOBeKa” — €aMOro KpyITHOMACIITaOHOTO OHOJIO-
THYECKOTO MMPOCKTa B UCTOPUH HAYKU, PEaTH30BAHHOTO B
pe3yabTare paboThl co00IIecTBa YUCHBIX psifa cTpaH. Ha-
PsIy C TOCYAapCTBCHHBIM (DMHAHCHPOBAHUEM Ha CCKBEHH-
pOBaHKE reHOMa YeIoBeKa B paMKax MeTyHapoIHOH op-
raHu3anuu 1o usydenuto reaoma denoseka (HUGO, Hu-
man Genome Organization), KpyITHBIA BKJIaJ, HE TOJBKO
(bMHAHCOBBIH, HO M HAYYHBIN, BHECTIA YaCTHAS aMEpUKaH-
ckas kommanus “Celera Genomics™ [5].

IlepBbIit 3Tan nporpammel “TeHOM YentoBeka” ObLT 3a-
BepmieH k 2001 romy, korma ObUTH MOJyYeHbI TeHETHYe-
CKue U (hPU3MUECKUE KapThl TeHOMA U OIpEeIesIiCHa Mmoce-
JOBAaTEIFHOCTh HYKJICOTHIOB BCEro reHoMa. B Hacrositiee
BpeMsi UMEIOTCS 2 OITyONMKOBaHHBIC Bepcuu [eHoma de-
noBeka [34, 35], a Takke MHOTHX JIPYT'HX BUJIOB 3YKapHO-
TOB, MPOKAPHOTOB M PACTeHUH (0030p MOXHO HaWTH Ha
caiTe http://www.fp.mcs.anl.gov/gaasterland/geno-
mes.htmml), u npongomxkaercs pacmudpoBKka T€HOMOB
oonpmoro yncia (6onee 1000) MUKpPOOPraHU3MOB, pacTe-
HUH U )KABOTHBIX.

CpaBHUTENbHBI aHAIU3 T€HOMOB I0Ka3ajl BBICOKYIO
CTETICHb UICHTUYHOCTH F'C€HOMA YEJIOBEKA TE€HOMY MBIIIN
nake npo3o¢misl. [1o cpaBHEHUIO ¢ TEHOMOM JIPO30(UITBI
(Drosophila melanogaster) TeHOM YeIIOBEKa XapaKTepU3Yy-
eTcst OOJBIIMM YHCIOM T€HHBIX AYIUTHKAUA B 00ACTIIX,
BKJTFOYAIONINX KOMIUICKCHI T€HOB, YYaCTBYIOIIUX B HM-
MyHHOM oTBere (B-kmertkw, T-KIETKH, T€HBI IIaBHOTO
KoMIuIekca rucrocoBmectumocty MHC, HMTOKHMHOB, Xe-
MOKHHOB U UX PELENTOPOB); TCHEI IIPOTEa3 IUIa3MbI (Oe-
KoB KpoBHu) (complement and hemostatic proteins); 6en-
KOB, CBSI3aHHBIX C PETYILIHEH aronTo3a, OeNKoB, CBsI3aH-
HBIX C 00pa3oBaHrEM HEHpOHHOU ceTH [§].

Ha xoner; 2002 r. 4iciI0 T€HOB B T€HOME YEJI0BEKA CO-
CTaBIISI0, B 3aBUCUMOCTH OT HCHOJIBb30BAaHHBIX KPUTEPH-
eB, ot 30000 1o 40000 reHOB, XOTSI 1O JAHHBIM JIPYTHX aB-
TOPOB OHO JOJKHO ObLI0 TpeBbicuTh Ludpy 100000. Oko-
710 40 % reHoMa 4esoBeKa MPUXOANUTCS Ha MOBTOPSIOLIUE-
Csl DIIEMEHTBI, HEKOTOpblE U3 KOTOPBIX IPEICTaBICHbBI
MWIJTMOHAMM KOMHH, U JIMIIb HECKOJIbKO Oosiee 1 % reHo-
Ma KoxupyeTr Oenku. 3HayeHHWe OCTajbHOM YacTH reHoMa
(Tax Ha3piBaeMoi “srouctuueckoi” JIHK) moka ocraercs
HEeBbIACHEHHbIM. CpeaHuil pa3mep TIeHa OLIEHUBAeTCs
npuMepHo B 3000 map ocHoBaHuil. CaMbIM JUIMHHBIM
(2,4 MIIH HYKJICOTHIHBIX Map) OKazajcs I'eH, KOJUPYIO-
A OTUH U3 MBIIICYHBIX 0eKkoB — Muoauctpodu. [1o-
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CJIEZIOBAaTEIbHOCTh CaMbIX KOPOTKHUX T€HOB (Harpumep,
MOJIUIIETITHIA SHAOP(UHA) HE MpeBbILaeT 93 HyKIEOTH-
na. B Hacrosiee BpeMsi U3BECTHBI (DYHKLUHU JHIIb TPH-
MepHO 10000 reHoB uenoseka [8, 34, 35].

B mpenenax yxe ompeneneHHbIX (CEKBEHHPOBAHHBIX)
MOCJIEOBATEIBHOCTEH TeHOMA UENIOBEKA OCTAIOTCS EIle
TBICSYM Opelnel, onpesesieHre MOCIeA0BaTeIbHOCTEH B
KOTOPBIX 3aTPYIHECHO B CUITy psiia MpuunH. Tem He MeHee,
OCHOBHas 4acTh HH(pOpMaIK, HeOOXOAUMOM ISl HCTIONb-
30BaHMSA B MEJMIIMHCKUX IIEIISIX, HAXOMUTCS B YK€ MPO-
CEKBCHHPOBAHHBIX o0macTsx. K HacTosiieMy BpeMeHH
YCTaHOBJIEHO OOJIBITMHCTBO TCHOB, CBSI3aHHBIX C Pa3BUTH-
€M MOHOTEHHBIX HACJICAICTBEHHBIX 3a0oeBanmii. Kak yka-
3aHO B aHanmuTHueckoM o63ope H. K. SlakoBckoro u
C. A. bopuHckoii [5], “reHOMHbIE HCCIIEOBAHUSA YXKe
MHOTO Janu Meaunuae. OTHIM 13 HanOonee BaKHBIX pe-
3yNBTATOB SBJISICTCS BBISBICHHE TCHOB, CBSI3aHHBIX C Pa3-
BUTHEM HACJICCTBEHHBIX 3a00JIeBaHU, XapaKTepPUCTHKA
MyTalui, MPUBOAAIINX K 3TUM OOJIE3HSM, BO3MOXKHOCTb
JHK-tunmupoBanus (B TOM YHCIEe TpeHaTalbHas) 3THX
MmyTanuii. B Hactosmee Bpems BeiBieHO 1430 GonesHeit
4eJl0BEeKa, BbI3BaHHBIX MyTauusMu B 1112 renax. Ilpu
9TOM IOKA3aHO, YTO AE(EKT OIHOTO IeHa MOXKET IPHBO-
IUTh K Oosee yeM ofHOU Oone3nu. Kpome 3THX reHOB, B
IFeHOME 4YeJI0BEKa BBISBIICHHI elle 94 “cocTaBHBIX TeHa,
00pa3yIoMHUXCs TPH OIyXOJIEBBIX MEPECTPOHKax IeHOMA.
IIpenckazansl (yHKIMN OCTIKOBBIX MPOTYKTOB COTEH Ie-
HOB, MYTaIli¥ B KOTOPBIX MOTYT IPHBOIUTH K OOJE3HSIM.
Ilo momHOMY CHKBEHCY T€HOMa HAi/ICHbI HOBBIC TCHBI,
MIPEICTABIISIONINE “MHUILIEHN IS JIEKAPCTBEHHBIX Mpera-
partoB. BrIgBICHHE KaXkKIOTO M3 HUX MPEACTABISICT OOIb-
IIyI0 KOMMEPUECKYIO IIEHHOCTh IS (papMareBTHICCKON
uHxycTpun. OOHAPYKEHBI TPYIIIEI TCHOB, ONIPEACTISIONINE
PHCK pa3BUTHs HACICACTBCHHBIX 3a00JICBAHUI y YeJIOBe-
Ka, XapaKTePHBIX JUIS Pa3IMYHBIX BO3PACTHBIX IEPHOIOB.
Jis BHYTpHYTpOOHOTO NEpHOAA PA3BUTHS 3TO MPEUMY-
[IECTBEHHO T€HBI, KOMUPYIOIIKe (GaKTOpbl TPAHCKPHUIIIINH,
a B TICPBBII TOJ] XKHU3HU NTPeo0IaialoT HAPYILICHHUS, CBSI3aH-
HBIE ¢ (pepMeHTOnaTHAMHU. OCHOBHAsI TPyIIa HACIENCT-
BEHHBIX OOJIe3HEH, 0XapaKTepHU30BaHHBIX IO HACTOSIIETO
BPEMCHH, 5TO MOHOTCHHBIC 3a00J1€BaHMs1, 00YCIIOBICHHBIC
HapylieHHeM (QYHKIUA eIMHUYHBIX TCHOB; MPOSBICHHUE
MyTamnuu B Buje 6onesnu 6mm3ko k 100 % u Mano 3aBucHut
oT ycnoBuii cpeasl. CyMMapHas 9acToTa MOHOTEHHBIX 00-
ne3neir — mnpumepHo 1 Ha 300 HOBOpOXKAEHHBIX. B mo-
CIIEIHUC TOABI PACIIMPHINCH BO3MOKHOCTH HCCIEAOBA-
HUSI MyJIBTH(AKTOPHBIX 3a00eBanui. B 3Tnx cioydasx 6o-
JIe3Hb BBI3BIBACTCSI COYCTAHWEM MYTAIMH B HECKONBKHX
TeHax, MPUIEM IPH ONPEeTICHHBIX YCIOBUIX cpesl. [l
TakuXx 3a00JeBaHMN BKJIAJ MyTallii pa3HbIX TCHOB B PUCK
pasButus 3a0o01eBanus pazaudeH. OcoOeHHOCTH (PyHKIH-
OHHMPOBaHUS TE€HOMa MOTYT OTJIHYaThCs B Pa3IMYHBIX
YCIIOBHUSIX CPEIBI, M OONIC3HH MOXKET HE TPOSIBUTHCS TaXkKe
MIPY HATUYUH TeHETUYECKON TIPEPACIIONIOKEHHOCTH .

W3ydenne TeHETHKH THIUYHOTO MYJIBTH()AKTOPHOTO
3a00JIeBaHUs — MCOpHa3a MO3BOJIIIO HIACHTH()UIIIPOBATH
HECKOJIBKO T'€HOB — KaHJMAATOB, O3KCIIpecCcHss KOTOPBIX

Amn. JI. IInpy3san

onpenenseT UHIMBUAYAIbHYIO MPeIpacroiokeHHOCTh K
JAaHHOMY 3a0osieBaHuI0. Pa3znuuHble (akTOpbl OKpyKaro-
el Cpebl MO-pa3HOMY BIHSIOT Ha BOSHUKHOBEHHUE 3200-
neBaHMA. BapmaOenbHOCTh TPOSBICHHS —3a00J7I€BaHMS
MMEET TaKKe YeTKYIO 3THHYECKYIO mpupony [7, 14]. O1-
HIYECKHE Pa3Uuisl B IPEIpacIoioKEHHOCTH K 3a0oe-
BaHUSM U B peakLHsIX Ha JIeKapcTBa M3y4aloTCs HaAMHU Ha
npuMepe KoXHbIX 3aboneBanuit [11]. MccnenoBanue re-
HOMa MOATBEPKJIaeT (PyHAaMEHTAILHOE SIUHCTBO JIIOACH
BO BceM Mupe. Mbl Bce HeceM kak MUHUMYM 99,9 % onu-
HAKOBBIX OYKB KoJa (IIOCIIEIOBATEILHOCTh HYKJICOTHIOB)
B HamreM reHome. Emre Gomee 3amedareNbHBIM SIBISICTCS
TO, UTO HeoOBIYaliHOE pazHoOOpasue JIOAeH Ha TeHEeTHYC-
ckoM ypoBHe komupyercs meHee yem 0,1 % Bapuanuii B
nameit JIHK. JIpyrumu cnoBamu, u3 3,2 Miipj. map OCHO-
BaHMI reHoMa yejioBeka 99,9 % oIMHAKOBEI JIJII BCEX JIIO-
neii. CrnenoBarenbHO, (PEHOTHITHUCCKUE PA3THINS MEXKITY
OTIEJIbHBIMU JIIOIbMU, MPOSIBIIAIOLINECS] BO MHOTUX IIPH-
3HaKax, B YaCTHOCTH, B IPEAPACIIONIOKEHHOCTH K pa3BU-
THUIO OIpeIeNIEHHbIX 3a00I€BaHUH WIIK 4yBCTBUTEIbHOCTH
K OIpENIEICHHOMY JISKAPCTBEHHOMY Iperapary, orpese-
JISIFOTCSL BCETO JIMIIb OHOM JECSTON MPOIEHTa FreHOMa.

Hacnemnyemblie n3MeHeHHS B TeHOME, KaK M3BECTHO, Ha-
3BIBAIOTCS MyTalMsIMHA. [ eHeTHIecKuii TOMUMOp(hHU3M TI0-
SIBIISIETCSI TIPH MYTaIWsX. Pazinmaus Mexay OTISTbHBIMA
WHAMBUAYYMaMu 1O HykieotuaHomy coctaBy JHK (B
CpeIHEM B OIHOW MO3HULUHU HYKJICOTUIOB U3 KaKIOH ThI-
CSIYM) HA3bIBAIOT MOIMMOP(HU3MOM TeHoMa. Paznnune
MEX]ly MyTamuei ¥ NomuMop(hU3MOM JJOCTATOUHO YCIIOB-
HO. [lo cormamenuio, BaprabenbHOCTh B HYKJICOTHIHON
MOCIIEAOBATEIFHOCTU onpeneneHnoro ydactka JJHK, BeI-
siBIsieMast MeHee uyeM y 1 % Jrronei B HOmy sIiuu, Ha3bIBa-
ercst MmyTtalueld. Eciu jke oMH U3 BapMaHTOB HYKJICOTU-
HOM IOCJIEI0BATENLHOCTY B onpezeaeHHoM yuactke JTHK
BBISIBIIsIETCSI Ooiee ueM y 1 % Jrozieid B MOMyJISIHH, TAKYIO
BapHaOEIbHOCTh MPHHATO HAa3bIBaTh MOIMMOP(HU3IMOM
(t.e., 2 anpTepHaTUBHBIC (OPMBI ¢ YacToToi 1 % mam 0o-
Jee, BO3HHUKAmue B momymsiuu). Hambomee dactoid
dhopmoii Bapuaruii JIHK B renome denoBeka sBIsIETCSI 110-
TUMOP(U3M €AMHUYHOTO HYKIJICOTH/AA WIM OJHOHYKJIEO-
TUIHBIN TOTUMOP(U3M, KOTOPBIH 0603HadaeTcs kak SNP
(signle nucleotide polymorphism). SNPs (wmu “cHumsr”)
— caMbIil IPOCTO# Kiacc momumopdusmMa, 00pa3yrommnii-
Csl B pe3ylbTaTe eOMHUIHON MYTaIllH, KOTOPas 3aMEHSET
OJMH HYKJIEeOTH] Ha Jpyroil. Kiaccuduxauus mnomumop-
¢uzmoB, momumo SNP, BKJIrOUaeT Takke KOPOTKHE TaH-
JieMHbIe OBTOpPHI (short tandem repeats, STRs) u Bapua-
OenbHOE YMCIIO TaHAEMHBIX MTOBTOPOB (variable number of
tandem repeats, VNTRs). SNP omnpenenstor ¢ momoripo
Pa3HbIX TEXHOJIOTHM, OcCHOBaHHBIX Ha TP u pectpukum-
OHHOM aHanu3e. CHUIIBI HAXOIAT KaK B KOTUPYIOIINX W
PEryIATOPHBIX Y4acTKaxX IeHa, KOTOpble MOTYT HANpsMYIO
BJIMATH Ha (DYHKIIMIO WM SKCTIPECCHIO TeHa, TaK U B HEKO-
qupytomux obmactax. bompmas wacte SNP Hukak He
BIMSICT HA CTPYKTYpPY M (YHKIMIO TCHOB U MO3TOMY HE
MOXeT OBITh MPSIMO aCCOIMUPOBAHA ¢ U3MEHECHUSIMU (e-
HoTHMa. OHAKO CIEAYeT MOAYEPKHYTh, UYTO OTHOHYKIICO-
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TU/HbIE 3aMEHbl B HEKOJUPYIOIIUX OOJIACTAX IeHa TaKkKe
MOTYT OKa3bIBaTh TOHKUE (MM Ja)ke CYLIECTBEHHBIE) d(-
(bexThl Ha peryisuuio ero skcnpeccuu [31, 32].

3,2 MIIpzI. Tap OCHOBaHHWI B TEHOME YeIIOBEKa COEp-
xar nopsiaka 11 muwmmmonoB SNP, a wactora MUHOPHBIX
ajuieseit cocranisgeT okoio 1 %. Takue SNP — pesynsrar
HAaKOIUIEHUS] MyTallli B TEUEHUE JJIUTEIHHOTO BPEMEHHU C
gacToToi okono | mykimeornaa vHa 1331 mapy ocHOBaHMIt
JHK [31, 32].

C uenbto UACHTUDUKAINHN, KIACCU(PHUKALUU U CO3Ja-
HUS CBOJJHOUM KapThl PACIIOJIOKEHHS CHUIIOB B TEHOME Ye-
noBeka B 1999 1. Ob1 cozman MexayHapoIHbIid KOHCOP-
muyM “The SNP Consortium Ltd”, B xotopsrii Bxogsar 11
(hapMarieBTHYECKUX KOMITAaHUH, 5 aKaJeMUYeCKUX IeHT-
poB, 2 HMH(MOPMAIMOHHO-TEXHOJOTHYECKUE KOMIAHUU H
xommanus Wellcome Trust [19].

AHanu3 nonuMoppuzMa B KOAUPYIOLIMX Y4YacTKax
JHK 0bm1 omy6nukoBan rpymmoii Lander B 1999 1. O
unentuunuposann 560 SNP (392 u3 KoTOpsIX B KOIUPY-
omux ydactkax) B 106 reHax, OTBEYAIOIINX 32 KapIuOBa-
CKYIIpHBIC 0OJIC3HH, HEHPOIICUXUATPUIO U SHIOKPUHOIIO-
ruto. TonmpKo HEOOMNbINAsT YacTh MOTMMOP(HBIX H3MEHE-
HUI IpUBeTIa K 3aMEIICHUSIM aMHHOKHCIIOT. Hamboree Be-
POSATHO 3TO NPOU3OLLIO H3-32 IBOJIIOLIMOHHOIO OTOOpa
IIPOTHB JIETAJILHBIX MyTallui B TeHOME YesloBeKa. AHaIN3
1,42 mutn SNP yenoBeka ObLT OITyOJIMKOBaH MEXAyHapOI-
HOM Tpymmnoi. bojblas yacTh U3 HUX HAXOAUTCS B ITOBTO-
pax, Torga kak 60000 HaXosTCST BHYTPH KOJUPYIOMIUX U
HETPAHCIMPYEMbIX YYaCTKOB 3K30HOB. MexayHapoaHas
pabouast rpymma mo kapruposanuio SNP (International
SNP Map Working Group, ISMWG) o6napy»xwuia B cpen-
HeM 2 ¢SNP Ha ogus ren (Metoj in silico), Torna Kak Japy-
r'He UCCIe0BaHus ¢ OoJiee IeTalbHbBIMA METOIaMU O0Ha-
pyxunu ~ 4 cSNP na oqun ren. SNP BcTpevaercs ¢ vac-
toroil mpubmusutensHo 1 Ha kaxaele 300 — 3000 map
ocHoBannii /JIHK npu cpaBHEeHMH reHOMOB JBYX HEPOJICT-
BEeHHBIX Jrofiel. Takum 00pazom, JMOOBIe JBa CIydailHO
BBIOpAHHBIX YEJIOBEKA PA3IMYAlOTCS MEXITy CO00H o
npubnusutensHo 1 — 10 MuwuIMOHaM map OCHOBaHWM, TO
ecTh, B < 1 % ot npulnuzuTensHo 3,2 MIp/. Iap OCHOBA-
HUll rammonHoro revoma (23 xpomocomsl) [31, 32]. Ta-
KUM 00pa3oM, Ipu HaJlu4uu 3,2 MIIpI. MMap OCHOBAaHHHA B
TEHOME YeJI0OBEKa MOYKHO TOBOPUTH 0 3 MUJUTMOHAX Pa3iIu-
yuii MeXly IByMs MHAuMBuUAyyMamu [13]. Otu paznuuus
MOTYT OBITh HACTOJILKO HE3HAYUTEIbHBIMU, YTO HE IIPUBO-
IIT K 3aMETHBIM (PCHOTHUIMHYICCKAM oTiIHumsiM. OIHako
JIpyTue OIpeiesieHHble 3aMEHbl MOTYT NPUBOIUTH K Ta-
KHM CEpbEe3HBIM PA3JIMYUsAM, KaK CKOPOCTh CTapeHus, 3a-
OoNeBaHMsI WK PeaKIUu Ha (paKTOPBI OKPYKAIOIIeH cpe-
IIBI WK (papMaKosiormdeckue npenaparsl. M3 3 MiH mpen-
[0JIaraeéMbIX CHMIIOB B HACTOAIIEEe BPEMs YCTaHOBIIEHO
6osee 2,2 miad. B neficTBuTenbHOCTH, ©UMEHHO SNPs sB-
JISI0TCSl TEMH BapUalUsIMU, KOTOPBIE COCTABIISIOT OCHOBY
¢dapmakorenomuku [31, 32]. Yenex mio0anbHBIX yCHIHI
0 UJIeHTU(UKAIMK U aHAJIM3y BapUalluil B MocienoBare-
JBHOCTAX reHoma uenoBeka (SNPs) orpaxkaercs B MHOTO-
YHUCIEHHbIX  0a3aXx  JaHHBIX  CHHIIOB, HalpuMep,

www.ncbi.nlm.nih.gov/SNP;
http://hgbase.cgr.ki.se.

B mpakrike mr000ro Bpada ecTh MAIMEHTHI, peapac-
TIOJIOKCHHBIC K PA3INYHBIM COCTOSHHISIM, IO Pa3HOMY pea-
THPYIOIIHE Ha OKPYXKAIOUIYIO CPELy, C Pa3iIu4IHBIM MeTa-
0OJM3MOM MEIMKAMCHTOB, C PAa3IHIMAMH JT0303aBUCHMO-
rO OTBETa Ha OOIICH3BECTHBIC JICKAPCTBA U C IIUPOKHM
CIIEKTPOM TIOJIBEPKEHHOCTH HE)KEIATCIBHBIM MTOOOYHBIM
s peKTaM TeparneBTHUSCKUX MpenaparoB (axke eciu HeT
OYEBUIHOW pA3HUIBI B MHAWBUIYaJIbHOU (hapMaKOKHHE-
THKE WJIM OHMOXMMHUYECKOW (hapMakosoruu). BakHOCTb
HH(pOpPMALIIH O CHHMAX U (hapMaKOIOTHH M METUIINHBI
OYEBHJIHA, ITOCKOJIBKY CPaBHUTEILHBINA aHAIN3 TOIAMOP-
(u3ma y OONBHBIX U 370POBBIX JIOAEH MO3BOJIHUT UIACHTH-
(bUIMpoBaTh TeHbI, 00YCIOBINBAIOIINAE MTPEAPACTIONIOKCH-
HOCTh K HaHHOMY 3a0oneBaHnio. ECIM MpearoioKuTs,
9TO B JIIOOOH JIEKapCTBEHHBIH OTBET BoBieueHO 10 % ot
ycraHoBieHHBIX npumepHo 30000 reHoB venmoBeka, 3Ha-
quT NOJDKHO cymectBoBarh 12000 xanammatoB Ha SNP.
W3zBectHO, uTo 0K0J10 4800 (40 %) N3 HUX 3aMEHSIOT aMU-
HOKHCIIOTBI, OCTaJIbHBIE MOTYT OBITH CBSI3aHBI C HEU3BECT-
HeIMH peryisTopabiMu ydactkamu JIHK. ITostomy Bax-
HBIMH y9acTKaMu JUtst u3ydenust SNP MoryT OBITh HEeKOIH-
pYIOIIHE PEryJIsTOPHBIE YYacTKH TeHoma. CHHUIIBL,
KOTOpBIC TIOSIBISIIOTCSI B OTUX PETYIATOPHBIX ydYacTKax,
MOTYT BIUSITH Ha CBSI3BIBAHUE PETYISATOPHBIX (PAKTOPOB U
Ipyrux OenkoB. TouHas JTOKaNMU3aIMs PETYIATOPHBIX HJIe-
MEHTOB OOJIBIITHCTBA TCHOB HEM3BECTHA, HO B HEKOTOPBIX
CITydasix €€ MOYKHO OIPENEITUTh C TIOMOIIBI0 TeOpeTHyIe-
CKHX PAacueTOB, BKIIIOYAs CPABHEHHS ITOCIIEIOBATEIHHO-
CTei TeHOMa BHYTPH BHJIa M TIpOoQuIIeH sKcnpeccuu. B o1-
CYTCTBHE 3HAHUH O PETYIATOPHOM ydacTKe T€Ha MOYKHO
HCIIONB30BaTh CTPATETHI0 M3YUEHHS HECKONBKHAX THICSY
nap OCHOBAaHUH B yuc- M mpanc- TIONOKEHUSIX TeHa, OHa-
KO TIPH 3TOM MOJKHO TIPOITYCTUThH PErYISTOPHEBIC YIACTKH,
pacnoJoKeHHbIe 1aneko ot rena [31, 32].

B HacTosimiee BpeMst MpoBECHO TCHOMHOE HCCIIEI0BA-
HUE HECKOIbKMX MUJUTMOHOB SNP ¢ mpeckazanHoi joka-
TU3anueld HyKJICOTHIOB B STHOTeOrpaduyecku pasHooO-
paszHoil rpymmne Jsogeit. Otu SNP moryt Berpeudarhbes
BHYTPHU 3K30HOB, CO CXOXHUMU WJIN PAa3HBIMHU IIPU3HAKaAMU
(pe3ysbTaThl U3MEHEHHH B aMHHOKHCIIOTAX), MM MOTYT
BCTPCUYATHCA BHE OK30HOB, B MHTPOHHBIX WJIM MEKTCHHBIX
yuactkax renoma. Menee 1 % Bcex usBecTHbIX SNP konu-
PYIOT H3MEHEHHE aMHWHOKHCIIOTHI OEJIKOBOTO MPOAYKTA
reHa. [1o3ToMy CymiecTBYIOT TOJIBKO THICSYH (HE MHJLINO-
HBI) TCHETHYECKUX BapHallid, KOTOPbIE HAMPSIMYIO CBS3a-
HBl CO CTPYKTYPHBIM Pa3HOOOpa3ueM OCKOB YeJOBEKa.
OpHako IIpU 3TOM HE CIELYeT YMEHbIIATh BaKHOCTb Ba-
puauuii TIHK B perynaropHsIx ydacTkax IpH OILpeelie-
HUM pa3jInuuil B NIPEIPACHIOI0KEHHOCTH UHIAUBUIYYyMa K
6ose3Hu MM MOOOYHBIM 3(h(EKTaM JICKapCTB.

Haubonee wusyyeHHbIM KiaccoM (hapMakOreHOMHBIX
MapKepoB ABJSIOTCS (PepMEHTBI, METaOOIN3UPYIOLINE Jie-
kapctBa. OH BKJIIOYAaeT BapUaHTbl T€HOB, KOTOPBIE KOIH-
pyloT Oenkd, BOBIIGUEHHBIE B aOcopOLuIo, pacipenene-
HHUE, MeTabO0JIM3M U SKCKPELHMIO MIpernapara v Mo3ToMy siB-

http://snp.cshl.org;
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JISIOTCS XOPOIIMMH KaHAUIaTaMu sl (papMaKOr€HOMHUKH.
Bapuauuu B KonmudectBe (EepMEHTOB, METaOOIU3UPYIO-
LIMX JIEKapCTBa, CBA3aHbl C HEXKENATeIbHbBIMUA PEaKUsIMU
Ha mpenaparsl. JlelicTBUTETbHO, HEKOTOPbIe MapKephbl UC-
MOJIb3YIOTCS B CO3aHUU JIEKAPCTB U KIMHUYECKOH Mpak-
TUKE A MISHTU()UKAUKM TMAUeHTOB, KOTOPBIE IUIOXO
WK, HA00OPOT, CIUILKOM XOPOILO METa0OIU3UPYIOT Tepa-
MEBTUYECKUE KOMIIOHEHTHL. B KadecTBe mpumMepa MOXKHO
npuBecTy THonypunMeTunTpancdepasy (TIIMT) — dep-
MEHT, KOTOpBIN KaTabonu3upyeT THOypHuHbL. K THOMYypH-
HaM OTHOCSITCSI MEPKAITOIypUH, a3aTHONPUH U THOI'ya-
HUH, KOTOPbIe IPUMEHSIOT JJIs1 JICUSHHUS ALIUEHTOB C OITy-
XOJISIMH, @y TOMMMYHHBIMH PaCCTPONCTBAMHU U MOCTTPAHC-
IUTAHTAIMOHHBIX PEeLUNUEHTOB. JIFI1 CO CHUKEHHOW aK-
tuBHOCTBIO TIIMT 1u10X0 MeTaOONU3UPYIOT THOIYPUHBI
Y HaKaIUIMBAIOT BO MHOTO pa3 boJiee BHICOKHE KOHLEHTpa-
LMY TOKCUYECKUX O-THOTYyaHWH-HYKJIEOTUIOB. [ eHeTnye-
ckast ocHosa Jepurura TIIMT xoporio oxapakrepuszoBa-
Ha. ['eHOTUIHMpOBaHUE IS BBISBICHUS IIOXO METa0OJH-
3UPYIOLIMX MMALUEHTOB MePe]] Ha4yalIoM TePally THOMYPH-
HaMH MOXET BBIABUTS JIFONIEH, KOTOPBIM TPeOyIOTCs ropas-
o Oojee HHU3KHE [O03bI, C MLEJIbI0 NPeAyNpPEKICHUS
TOKCHUYHOCTH U Heynad Tepanuu [20].

Tak ke KaKk CHHIIBI OIPEAENSAIOT pa3HUIly B IHOABEp-
KEHHOCTH JIIOZICH ONpeNeNiCHHBIM BHIAM 3a00JICBaHUIMA,
OHH JK€ 3a4aCTyI0 aCCOLMUPOBAHbBI U C Pa3IMYUAMU B Jie-
KapCTBEHHBIX OTBETAaX y KOHKPETHOI'O 4eJOBeKa I0CIe
IIPUHATHUS ONPEIEJICHHOIO JIEKApCTBEHHOIO IIperapara.
Hampumep, acTMaTuKy 9acTo UCTIONB3YIOT ajI0yTepolt, Ko-
TOPBII B3aUMOJICHCTBYET C aJIpeHO-PELENTOPOM H IT0/IaB-
JSIeT MPHUCTYN yayuibst. OHAKO W3-3a2 pa3HOOOpas3ws Taim-
JIOTHUIIOB JIIOZIEH JIEKapCTBO JIEHCTBYET HE Ha BCEX, a HEKO-
TOpBIM  OONBHBIM  OHO  BOOOIIE MPOTHBOIIOKA3aHO.
YCTaHOBIIEHO, YTO TO CBA3aHO C FEHETUUECKUM ITOJIUMOP-
¢u3MoM (CO CHUTIAMHU) B OJTHOM W3 TCHOB: JIFOJH C TIOCTIe-
noBatenbHOCTRI0 OykB B rere TILTLL He pearupyror Ha
anOyrepoi. Eciu jke KOHIIEBOW IIUTO3HMH 3aMECHEH Ha Tya-
HuH (TUTL), To peakuus umeercsi, HO 4yacTuaHas. s
moneil ke ¢ TUMMHOM BMECTO KOHILIEBOTO LUTO3MHA B
stoMm yuactke — THTL[T — mekapcTBo TokcnuHO [4].

Takum 00pa3zoM, OINpenercHHE MOCIEI0BATEIbHOCTH
aMUHOKHUCIIOT B O€NKax ¥ OJHOHYKJICOTHUIHBIN MOIUMOP-
(hu3M UrparoT IMIABHYIO POJb B yCTAHOBJICHUH CBSI3U BapH-
AHTOB TOCJIEJI0BAaTEIILHOCTEH C HACIEACTBEHHBIMHU KIIMHH-
YeCKUMH (PEHOTHIIAMHU OTBETA Ha JIEKAPCTBAa M KCEHOOMO-
THKH.

dapMakOreHOMHKa KOHLIEHTpUpYeT BHUMaHue Ha SNP
10 MIPOCTOM U MPAKTUYECKONW NPUYHHE — OHU CaMble Yac-
ThI€ U caMble TEXHUYECKHU JIOCTYIHbIE U3 Kiacca IeHeTH-
YeCKUX MapkepoB. 18 KIMHUYECKUX HCCIIEAOBAaHUNA B
CPaBHUTENILHO HEOONBIINX MOMYJSALMAX Hanbosee mones-
HEl T¢ SNP, KOTOpBIE BCTpedaroTcsi C 4YacToToi Ooiee
10 %, HO BakHBI Takke U peakue SNP, ¢ yetkum u Gosee
3aMeTHBIM d(pdekroM Ha (eHoTun. Eciau Oymer m3BecTHO
Oompimoe uncio Takux SNP B pasHBIX HOMYJSLUSX, HX
MOYKHO OyZIeT HCIIONIb30BaTh JUIsl KOPPESLUN HHIUBUIYa-
JIBHOTO T€HETHYECKOTO MOPTPeTa ¢ WHAUBUIYAIbHBIM OT-

Amn. JI. IInpy3san

BETOM Ha JIeKapCTBa. BBICOKOMIOTHBIE KapThl IeHOMa
YeJloBeKa IMO3BOJISAT MCIOJIb30BaTh CHUIBI KaK MapKephbl
OTBETa Ha METa0OIMU3M KCEHOOMOTHUKOB, JIaXe €CIIU MH-
LIEHb €r0 OCTaeTCs HEU3BECTHOM, Onpeaessisi MpU 3TOM
“npo¢uiib JIEKapcTBEHHOIO OTBETa”, CBA3aHHOIO C BKJa-
JIOM MHOXKECTBa TeHOB B (heHoTuIl orBera [33]. Takum 00-
pa3oM, BO3MOXKHOCTH MpPECKa3blBaTh Pa3IHUUS MEXIY
TOAbMH B 3(P(PEKTUBHOCTH WM TOKCHYHOCTH JIEKapCTB
SBIISIETCA peajibHbIM IUIaHOM Ha Oyaymee. Pabora 1o
uaentTuukaunn SNP ycnemHo mpojiBuraercs, 1 ee pesy-
JIBTAThl MOTYT OKa3aTbCsA YPE3BBIYAHHO MOJE3HBIMH JUIS
BBISIBIICHHSI TALIMEHTOB BBICOKOTO PUCKA Pa3BUTHUS TOO0Y-
HBIX pEaKIHii Ha JIEKapCTBa WIH IS OlpeesieHus Haubo-
nee 3(peKTUBHBIX TepareBTUYECKUX IOAXOIOB K Jieue-
HUIO 3TUX OCOOBIX TPYIIN ManueHToB [33].

Ha ocHOBe TeCTOB O TCHOTUIIMPOBAHUIO U (PCHOTHITH-
POBaHUIO CTAHOBUTCS BO3MOYKHBIM C/IEJIaTh MPaBUIIbHBIN
BBIOOp TIpernapara u npeacka3arb ero HeoOXOAUMYO 703y,
Kak, HarpuMmep, BEIOOP OMPEIeIeHHOTO aHTH ICTPECcCaHTa
U OIIpeJieNICHUE IIEpBOHAYaIbHOM ero 1036l [16].

Takum oOpa3om, B OyayIieil Tepaniy reHOTHITHICCKUE
ucclieoBaHus OylyT UrpaTh BaXKHYIO POJlb, OHAKO HE Me-
HEe BaXHBIMU [UTS KITMHUKA OCTAHYTCSI (PeHOTUITHICCKIE
METOJIBL.

W3yuenne OGoneszHell yenoBeka B MOCTTEHOMHYIO 3Py
MIPETEPIIENIO CYUIECTBEHHbIE W3MEHEHHUsS — H3MEHMIACh
napajurMa MeIuKo-OMOJIOTHYECKUX HCCIeIOBaHUil: OT
KapTUPOBaHMA M aHAJIM3a OIHOTO TeHa K CEKBEHHUPOBAHUIO
TCHOB M aHaJM3y MHO)KECTBEHHBIX T'€HOB B I'€HHBIX Ce-
MEHCTBaX, CUTHAIBHBIX M METa0OMMYECKHUX MYyTAX, OT
CTPYKTYPHOI TEHOMHUKH K (PyHKIIMOHAJIBHOW T€HOMHKE,
OT F€HOMHKH K MPOTEOMHUKE, OT MOHOTEHHBIX 00Je3HEH K
MYJIBTU(AKTOPHBIM O0JIe3HsIM [29].

Yunco TeHOB, NETSPMUHUPYIONINX OOJE3HN Y YeIoBe-
ka, 3a mepuon 1981 — 2000 rr. cocraBumo 1112; B 310 ymc-
JI0 HE BKJIIOYEHO, 10 MEHBIIEH Mepe, 94 TeHa, IMEIoInX
OTHOLIEHHE K HEOIUIACTUYECKUM M3MEHeHMsM. Yucio
OXapaKTEpU30BAHHBIX Ha MOJEKYJISIPHOM YPOBHE KIIMHU-
YECKUMX HapylIeHUH Yy 4YelloBeKa 3a TOT JK€ IIepHOJ
1981 — 2000 rr. cocraBuno 1430 HamMEHOBAHWM, B 3TO
YHUCJIO HE BKJIIOYEHbI MHOTME HEOIUIACTUYECKHE Hapylle-
HUSl, BbI3BaHHbBIE FEHaMHU, OTBETCTBEHHBIMHU 32 TPAHCJIOKa-
mmro [30].

IIpu MoHOreHHBIX 3a00JI€BaHUAX MYyTallMd B OJHOM
TeHE JOCTATOYHO VIS MPOSIBICHUS KIIMHUIECKOTO (DEHOTH-
na ¥ pa3BuTUs 3a00s1eBanus. [IpuunHON CIOXKHBIX (MYyJb-
TU(haKTOPHBIX) OoJe3Hel sBIseTcs psal HaKTOpoB: Bapua-
LIUM B HECKOJIBKHX Ie€Hax, KOAUPYIOLIUX pa3IuuHbie Oen-
KH, IPUBOJIAIINE K TEHETUYECKOM MpeapaciooKeHHOCTH
K KIHHHYeCKoMy (heHoTHIy. Kpome Toro, (hakTopsl BHEII-
Hell cpebl U 00pa3 )KU3HU TaKXKe BHOCAT CYIECTBEHHBIN
BKJIaJ1 B atorenes. OCHOBHAas TPYAHOCTh B TEHETUUECKOM
WCCIICIOBAHUN TaKUX MYNbTH()AKTOPHBIX Oosie3HEl 3a-
KIIIOYaeTcs B TOM, YTO OENKH, KaK MPOMYKTbI MHOMKECT-
BEHHBIX T'€HOB TaKuX OOJIe3HEH, OCYIIECTBIAIOT CBOIO
(hYyHKLHMIO TTyTEM B3aHMMOJEHCTBUSA MEXIY COOON B KOOP-
JUHUPOBaHHBIX ceTsax. [lonaHas pacmm@poBka reHHbIX ce-
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Teil U COOTBETCTBYIOIIUX OEJKOB, U BBISICHEHHE UX KOOp-
JUHUPOBAHHOH 3KcIpeccuu OyJeT cnocoOCTBOBATh OIpe-
JIETICHHIO MOJIEKYJISPHOH OCHOBBI CJIOXKHBIX (MYJIBTH(AK-
TOpHBIX) 3a0oneBaHuil. TeM He MeHee, OKOHYATEIIbHbIC
JI0KA3aTeNIbCTBA BKIIIOUCHHUSI 3TUX T€HOB B OOJIE3HH 4YeNo-
BEKa JIOJDKHBI OBITH IOJYyYEHBI B PE3yJIbTare WHTEHCHB-
HBIX 3MUIEMHOJIOTMYECKUX HCCIIEN0BAHUM, TPEUMYILECT-
BEHHO B pasziIuuHbIX nomyssusx [30].

ABTOp BBIpaxkaeT OnarogapHocts P. M. AGzneeBy 3a 00-
CYK/JICHUE U IOJIC3HbIC 3aMEUaHMs IPH HAITUCAHUM PYKO-
HCH.
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MocTtynuna 18.03.05

PHARMACOGENOMICS: WAY TO INDIVIDUAL THERAPY

An. L. Piruzyan

Center for Theoretical Problems of Physicochemical Pharmacology, Russian Academy of Sciences,

ul. Kosygina 4, Moscow, 117977 Russia

Problems pertaining to the development of individual therapy based on the achievements of modern pharmacogenetics and pharmacogenomics, as well as
the safety of using drugs from various pharmacological groups in patients belonging to different ethnical groups (with the corresponding features of metabo-
lism) are considered. The terms “pharmacogenetics” and “pharmacogenomics” are discussed in connection to the significance of genetic polymorphism (or sin-
gle nucleotide polymorphism) in determining of the individual sensitivity with respect to certain drugs.





