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Pa3BuBaeTCs MOIXOA K MOMCKY HOBBIX CEMEHCTB OMOJOrMYECKH aKTHUBHBIX MENTHIOB, OCHO-
BaHHBIM Ha Hepedope TOYKOBBIX MYyTAHTOB IO HEKPUTUYHBIM ISl aKTUBHOCTH aMHUHOKHCIIOT-
HBIM ocTaTkaM. Ha oCHOBe yuyacTka reHa, KOIUPYIOIEro AUIESITHIHYIO [0CIEA0BATEIbHOCTh
AVP(4-5), coorBercTByOLyl0 HooTponHoMmy munentuny pGlu-Asn-NH,, cuHTe3upoBaHbI
TOYKOBBIE MYTaHTHI 10 ocTarky acmaparuHa pGlu-Ser-NH,, pGlu-Asp-NH, u pGlu-His-NH,.
[TepBble Ba eNTHAA, COOTBETCTBYIOIINE TPAH3UIHH 110 1-My U 2-My OCHOBAHUIO, IPOSBUIIN
HOOTPOITHYIO aKTUBHOCTB B TECTE MTACCUBHOTO M30eraHust Ha Kpbicax B o3¢ 0,1 MI/Kr BHyTpH-
OpIOIIMHHO, TPETUH, COOTBETCTBYIOIIMI TPAHCBEPCUH 1O 1-My OCHOBAHHIO, ObLII HEAKTHBEH.
O0a aKTHBHBIX MENTHJIA HMEIOT IEKTPOHHO-CTPYKTYpHBIE OTJIHYUS OT MCXOXHOIO:

pGlu-Asp-NH, HeceT oTpulaTeIbHbl 3aps]], UIMEeT IEePBUUHYIO CIIUPTOBYIO IPYIILYy BMECTO
amMugHoi. Takum o0pa3oM, HOBBIM MOAXO[ MO3BOJIAET IONY4YaTh FEHETUUECKH POJCTBEHHBIE
QHAJIOTU U3BECTHBIX HEHPONENTHIOB, HMEIONIHE MPUHIUIAAIBHBIE CTPYKTYPHBIE OTIHYHS OT

TMMOCJIICIHUX.

Heckonmpko JeT Ha3ag MBI CKOHCTPYHPOBAIH TPYIITY
JUIEITHAHBIX aHAJOTOB IHpaleTaMa Ha OCHOBE IAPOTITY-
TaMUHOBOM KUCIOTHI [1 — 3]. HanbGosee akTHBHBIM Tpeji-
CTaBUTEJIEM 3TOH TPYIITEI HOOTPOITHBIX JAUTICTITHIOB OBLT
aMH]] THPOTITyTaMIIaciaparuia [4], KOTOphId COBIIaTacT
¢ N-KOHLIEBBIM (pparMEHTOM OCHOBHOI'O MeTadojMTa Ba-
3ompeccura AVP(4-9). DToT SHJOTeHHBIN TeKCcarenTu;] B
HACTOsIILIEe BpeMsl pacCMaTpPUBAECTCS KaK OIUH U3 OCHOB-
HBIX PEryJasTOPOB NPOLIECCOB 00yueHHs U namsTu [5 — 7].
AVP(4-9) BX0oaHT B COCTaB Ba3oIPECCHHOBOTO CeMeicTBa
MeNTUAO0B, BKIodarolmiero Takxke AVP(4-8), AVP(5-9),
AVP(5-8) [8, 9]. Bce oHu 00:1aa10T BBICOKOM MHECTHYE-
CKOW aKTHUBHOCTHIO M JIMLIEHBI TOPMOHAJIBHBIX CBOMCTB
Ba30MPECCHHA.

B HacTosmeit pabote asnist paciIMpeHus: TpyHmbl HOOT-
POIHBIX MUPODITYTAMUICOIEPIKAIIUX JAUIECHTHIOB OBLT
HCIIOIB30BaH SBOIOIMOHHO-TEHETHYCCKUI TTOAX0A. MBI
TIPEATOJIOKHITN, YTO, HAPSAY C BA30IIPECCUHOBBIM CeMEH-
CTBOM, MOXET CYIIIECTBOBaTh T'€HETHYECKH POJICTBEHHOE
€My CEeMEHCTBO JIPYTHX HEHpPOMENTHIOB, PETYIUPYIOIINX
00y4eHHE U MaMATh. DTO TUTIOTETUIECCKOE CEMEHCTBO MO-
JKET OTIMYATHCS OT BAa3OIPECCHHOBOTO 3aMEHAMH B aMH-
HOKHCIIOTHOH MOCJIEA0BATEIFHOCTH, BEI3BAHHBIMU TOYKO-
BBEIMH MYTaIMsSIMH COOTBETCTBYIOIIETO TeHa. B ciryyae mu-
POTITy TaMHJICOIEPIKAIIHX AUTCTITHIOB, COOTBETCTBYIOIINX
N-konueBomy (parmenty AVP(4-9), unciio BapuaHToB Ta-
KX MYTal{i OTPaHUYCHO, YTO JOITYCKACT MPSIMYIO DKCIIe-
PHMEHTAIBHYTO TIPOBEPKY HAIICH THITOTE3EI.

31eck paccMaTpUBAIUCH TOJIBKO TUIOTETHUSCKUE MY-
TalUK [10 BTOPOH aMMHOKHUCIIOTE, 3aMEHBI 110 KOTOPOH (Ha
[JIMLMH U HEOeJIKOBblE aMHUHOKHUCIIOTHI), KaK HAMU OBLIO
nokaszato [1, 2] mpu U3y4eHUH CTPYKTYpHO-(DYHKIHOHA-
JIbHBIX OTHOLLEHHI B XOJI€ IW3aliHa MENTUAHBIX aHAJIOTOB
nupaneTamMa, BO3MOXKHBI 0€3 MOTepru HOOTPOITHON aKTHB-
HOCTH.

AVP xoqupyercs caenyromum yuactkom JIHK [10]:
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Cys Tyr Phe GIn Asn Cys Pro Arg Gly
TGC TAC TTC CAG AAC TGC CCG AGG GGC

Ocrarok Asn KOAUPYETCsl HYKICOTUAHOH MOCIeNoBa-
TenbHOCTBhI0O AAC. XOpoIlo U3BECTHO, UTO NMPU TOUKOBBIX
MyTalMsAX Yallle BCTPEUaeTcsl 3aMeHa OJHOTO MUPUMUAU-
Ha Ha apyrod nupumuauH (C Ha T wnu T wa C), wim ox-
HOTO IypHHa Ha Apyroi mypuH (A Ha G wiu G Ha A). Ta-
KM€ 3aMEHbl Ha3bIBAIOTCSl TpaH3uIMe. TpaHcBepcus, 3a-
MEHa ITypUHA Ha TUPUMUIUH WIN MTUPUMUINHA Ha ITyPHH,
BCTpeuaeTcst ropa3no pexe. Kak BumHo u3 tabm. 1, mms
MUPONTyTaAMIJIaCTIaparnHa CyIIECTBYET TOJIBKO JBa BapH-
aHTa TPaH3ULUH 10 KOJOHY BTOPOH aMHUHOKHUCIIOTHI U 5
BapUaHTOB TPAHCBEPCUIL.

Jumnentuiel, KOTOpbIe IPU 3TOM IOJIy4YaroTCsl, ITOCTPO-
CHBI HEC M3 CTPYKTYPHO ONM3KUX aMHHOKHCIOT, KaK IpH
TPaJUIHOHHOM METO/IC KOHCTPYHPOBaHUS (DYHKIIHOHAIb-
HO ONMU3KNX MENTH/OB, & U3 TCHETHYECKH ONM3KUX aMHUHO-
KHCJIOT, KOTOPBIC MOTYT 3HAYUTEIBHO OTIMYATHCS II0
cTpykType. Hampumep, acraparnHoBast KHCIIOTa, B OTIIH-
Yhe OT aclaparvHa, HECeT OTpHIaTelbHbIN 3apsn. [
J3aiiHa Mbl UCHOJIb30BAJIM BCE BapUaHTbl TPAaH3ULMUM U,
JUI CpaBHEHUsI, OJMH W3 BapuaHTOB TpaHcBepcuid. Hamu
ObUTH  CHHTE3WPOBAHBI  CICAYIOIINE  THUITCITHIbL:
pGlu-Asp-NH,, pGlu-Ser-NH,, pGlu-His-NH,. IlepBsrit
13 HAX OBUI IMOJydYeH KOHJAEHCAIMeW CYyKIMHHUMHIHOTO
a(upa MUPOTTYTAMUHOBOH KUCIOTHI M HATPHEBOH CONU
amuJia acraparutHOBON KUCIIOTHI:

HO-Su, DCC Asp-(BONa)-NH,
—_— —_—

*5Glu-Asp-NH,
10 % H,80, P uAsP-iih

HO-Su — N-ruipoKCUCyKIIMHUMHUT
DCC — muuukiorekCHiaKapooanuMu

pGlu-OH pGlu-OSu

OcTanpHble JUIENTHIbI ObUIN MOJYyYEHbI METOIOM aK-
TUBUPOBAHHBIX Y(HPOB UCXOJIS U3 TIEHTAXJIOP(PEHUIOBOTO
a(upa MHPOTTYTAMHHOBOW KHCIOTHI M METHJIOBBIX d(u-

Xumuko-papmanesTuyeckuii xkypHaia. Tom 40, Ne 1, 2006



POB COOTBETCTBYIOIIUX AMHWHOKHCIIOT C IMOCJICAYHOIIHUM
AMMOHOJIN30M:

Pcp-OH, DCC AA-OMe-HCI, TDA
—_——

pGlu-OH ——————> pGlu-OPcp pGlu-AA-OMe

NH,/MeOH

——» pGlu-AA-NH, st AA= His, Ser

Pcp-OH — nenraxnopdenon
TDA — TpusTHIaMUH
AA — aMHHOKHUCIIOTa

Jlnst yaydiieHus: TpaHCopTa AUIEHTHIOB Yepe3 reMa-
tTosHIedanuueckuii  O6apbep ObUIM  CHHTE3MPOBAHbBI
mpem-0ytioeie  dpupsl  pGlu-Asp(OBut), u pGlu-
Ser(OBut), u3 neHraxa0p(eHUIOBOro dPHUpa MHPOTITyTa-
MHUHOBOH KHUCJIOTBHI M COOTBETCTBYIOMINX 3(HpoB. ba3zo-
BBIi IUTICTITH]], aMH/] TUPOLTyTAMUJIACTIaparuHa, ObLT Mo-
Jy4eH IO CXeMe!

N-sTrnmopdonna
R S

pGlu-OPcp + Asn-NH, - HCI pGlu-Asn-NH,

Crpyktypa u aumactepeoMmepHas guctota (95 %) nu-
MENTHI0B  OBbLIM  MONTBEpXJAEHBI  MeTomom  [IMP
(250 MI'm).

st u3yyeHust AEUCTBHUS COCAMHEHHWH Ha IPOLIECCHI
0o0y4eHHUsI U MaMATH OblUIa UCIOJIb30BaHa MOJEINb PETPO-
rpajHOI aMHE3UH YCIOBHOTO peieKca MacCUBHOTO n30e-
ranust (YPIIN) ¢ anexkrpocynopoxssM mokoM (DCIL) B
KauecTBE aMHe3upyloIero arenra [11].

W3 Tabm. 2 BUIHO, YTO MENTHIBI, TOTYYCHHEBIC TyTEM
tpamsunuu (pGlu-Asp-NH, u pGlu-Ser-NH,), o6ianaror
aHTHAaMHE3MYECKOM akTUBHOCThIO B TecTe YPIIM, Torma
kak mentun pGlu-His-NH,, momydeHHBIH myTeM TpaHc-
Bepcun, HeakTHBeH. MHTepecHo, uto akTuBeH pGlu-Asp-
NH,, Hecymmii OTpHLIATENIbHBIN 3aps/l, B OTIIMYHE OT HC-
xonuoro pGlu-Asn-NH,. Beenenne ruapodoOHOit mpem-
OyTWJIBHOM TpyNIbl 3HAYUTEIIBHO YBEJIUYMBACT AKTHB-
HOCTb 3TOr0 MyTaHTa. B To ke BpeMms B ciiydae He3apsd-
JKEHHOT'O CEPUH-COAEPIKAILEro TUIETITUAA /mpem-0yThilb-
Hasi TpyINIa MOYTH He OKa3bIBaeT BIMSIHUSA HA aKTUBHOCTb.

[MocnenoBarensHoCcTh Gln-Asp BcTpevaercs B 10 Held-
porienTuax, B ToM yncie B nuHopdune B [12]. [Tocnemo-
BatenbHOCTh GIn-Ser Bctpewaercs B 13 HeliponienTuaax, B
TOM 4uclie B B-3HA0p(HHE, KOPTHCTATHHE-29 U NIeNTHIE,
ponctBenHoM taxukuauHy I (Uru-TK T) [12]. IIpu npo-
[IECCHHTE HEKOTOPBIE M3 HUX MOTYT 00pa30BEIBATH COOT-
BETCTBYIOIIME TMPOITYy TaMUJI-COJEPHKALLUE JUITETITHIBL.

[TonyuyeHHble JaHHBIE, BO-TIEPBbIX, CBUETEILCTBYIOT B
MOJIb3Y TIOJIOKEHHS, YTO BOJIOIUS OHOIOrHYecKux (yH-
KIUH, TAKUX KaK TaMATh, COMTPOBOMKAAETCS MHUKPOIBOJIIO-
1ueil 6eIKOB PeLenTOPOB U WX DHJOTCHHBIX JIMTAHJIOB, a,
BO-BTOPBIX, TIOATBEPIKAACT JUTEpaTypHbIE NaHHbBIE, YTO
TPaH3HIIUS ABJISIETCS Oosiee MPEAMOUTHTEIBHON TOueuHON
MyTalHen, 4eM TPaHCBEPCHSI.

Takum 00pa3oM, MPUMEHEHHE ABOIOIOHHO-TEHETH-
YECKOIo I0JX0Ja MO3BOJIMIO PACLIMPHUTH T'PYINIy HOOT-
POIIHBIX JUIIENTHOB HA OCHOBE MUPOIITYyTAMUHOBOM KHUC-
JIOTHI.
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3KcnepuMeHmaJ1bHaﬂ XUMuveckas 4acniv

TemmepaTypy TUIaBICHUS OMPENEISIIN B OTKPHITHIX Ka-
nwusipax u He xoppekruposanu. IIMP cnexrpsl peruct-
pupoBanu Ha cnekrpomerpe Bruker AC-250 (I'epmanus) B
pactBopax IMCO-d,, ucromnn3yst B KaueCTBE BHyTpPEHHE-
ro crangapra TMC. YaenbHoe oNTHYECKOE BpallleHUE U3-
Mepsimn Ha momsapuMerpe Perkin-Elmer-241 (Anmmms).
TCX npoBogunu Ha mnactuHax Kieselgel UV 254 (Mac-
herey-Nagel, ['epmanus), nmsaTHa MPOSBISUTA B TTapax Hoja.
Kononounyro xpomarorpaduro mpoomwm Ha Kieselgel
70 — 230 mesh (Aldrich, 'epmanwust). Micnionb3yemble pac-
TBOPHUTENIN OYHINATIH M CYIIMJIN CTaHIAPTHBEIMH METOIa-
MH. J|aHHBIE 27IEMEHTHBIX aHAJIN30B COOTBETCTBYIOT OpyT-
TO-hopMyIIam.

Amup L-nupornyramui-L-acnaparuna (L-pGlu-L-
Asn-NH,).

Cycnensuto 100 mr (0,6 mmonb) ruapoxnopuaa L-ac-
naparuaamuaa (Merck) u 230 mr (0,6 MMOJIB) TIEHTAXJI0P-
(beHmIOBOrO 3Upa MUPONTYyTAMUHOBON KHCIOTHI [2] B
10 mn IM®A ¢ 0,08 mi (0,6 mmoinb) N-sTrnmopdonnna
nepeMelnBaloT 44 Ipu KOMHATHOW TeMmmeparype u
OCTaBJISIIOT HAa HOYb. PacTBOpUTENb yIapHBalOT B BaKyy-
Me, TBEP/Iblii OCTaTOK MPOMBIBAIOT FOPIYUM ITAHOJIOM, 3a-
TeM 3¢upom u nonyyarot 150 mr (95 %) npoaykra ¢ T.IUL
215 °C (c pasnoxenuem), R; 0,28 (quokcan — Boxa, 10:1),
R; 0,34 (Oyranon—ykcycHast Kuciora—Boxa, 4:1:1),
[a]2 ~16,1 ° (c 1, Boma). IIMP-criekrp B JIMCO-d,, &,
m.a.: 1,89 u 2,27 (2H, 2m, CPH, pGlu), 2,13 (2H, M, C'H,
pGlu), 2,47 (2H, m, CPH, Asn), 4,03 (1H, na1, C*H pGlu),
4,47 (1H, m, C*H Asn), 6,90, 7,11, 7,26, 7,37 (4H, 4c,
NH,), 7,81 (1H, ¢, NH pGlu), 8,10 (1H, n, NH Asn).
CoH,N,O, - H,O.

JIur.[4]: T 229 °C (¢ pasznoxeHueMm), [oc]f)O —14,0 °
(c 1, Boma).

Amupa L-nuporiiyraMuii-L-acniaparuHoBoil KHCJIO-
Tbl (L-pGlu-L-Asp-NH,).

a) AMHJ HaTPUEBOH comu L-acmaparuHOBOM KUCIIOTHI
(L-Asp(ONa)-NH,). 5,9 r (22,2 mmonb) amuna N-kap6o-
OeH30KcH-L-acnaparuHoBoi KucaoTsl (Aldrich) rumpupy-
0T BojopozoM B 80 MiI MeTaHOJa B NMPUCYTCTBUI 1T
10 % Pd/C, nobGasnstor 44,5 mn 0,5 M ruapoxcuja Ha-
TpHsi, OTQUIBTPOBBIBAIOT KaTAIM3aTOP, YIIAPUBAIOT U pac-
TBOp:AtOT B cMecu 50 M JIM®DA u 10 mn Boasl.

0) CyKUMHUMUJIHBIA 3QUp L-TMPOTTyTAMHUHOBON KHUC-
notel (L-pGlu-OSu). PacTBopsirot npu HarpeBanuu 3,35 T
(26 MMONb) L-IUPOTIIyTAMUHOBOM KHCIOTHI # 3,34 T
(30 Mmmonb) ruApoKCUCYKIMHUMUAA B S50 MJI JTMOKCaHa,
OXJIOKIAIOT JIBJIOM | JI00aBIISIIOT 5,5 T (26 MMOITB) KapOo-
JUMMUJA, TIEPEMEIINBAIOT B TedyeHne Houu. OTPUIbTpo-
BBIBAIOT MOYEBHHY.

B) AMuj L-niuporimyTaMui-L-acraparnHoBOW KHCIOTHI
(L-pGlu-L-Asp-NH,). K pactBopy amuia HaTpHeBOi COIH
L-acniaparmHOBOW KHUCIIOTBI JOOABISIOT PacTBOpP CYKIIMH-
AMUJIHOTO 3(upa L-UporTyTaMUHOBOM KUCIOTHL. K pe-
AKIMOHHOW CMeCH JI00aBIISIOT BOLy /10 00pa30BaHMUsI ITPO-
3pagHOro pactBopa. OCTaBISAIOT HAa HOYB. YIAPUBAIOT,
pactBopsitor B 200 M1 Bozibl, noBoaAT 1o pH ~ 7, noGag-
st 10 % cepHYI0 KUCTOTY, GUIBTPYIOT, pa30aBIsIIOT BO-
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nor 1o 0,8 1. HanocsaT Ha kononky ¢ 0,6 1 JIEAE-ceda-
nexcom, amoupytor 0,1 M nupuaus-aneratHeiM Oydep-
HbIM pacTBopoM. @Dpakuuu, coiepKallke YHCTOe
BelIecTBO, ynapusaioT ¢ 50 mu1 u3onponanona. [lepexpu-
CTaJIM30BBIBAIOT U3 MeTaHoina. [Tomyuator 1,8 r nponyk-
Ta (33 %) ¢ .. 187 °C, R; 0,30 (nuokcan — Boxa, 10:1),
R; 0,39 (Oyranom—ykcycHas KucioTa—Bopa, 4:1:1),
[a]2) —28,1 ° (¢ 1, AM®A). IIMP-criextp B JMCO-dy, &,
m.a.: 1,89 u 2,24 (2H, 2m, CPH, pGlu), 2,10 (2H, m, C'H,
pGlu), 2,51 u 2,67 (2H, 2an, CPH, Asp), 4,01 (1H, mux,
C*H pGlu), 4,49 (1H, nnon, C*H Asp), 7,16 u 7,28 (2H, 2c,
NH, Asp), 7,77 (1H, ¢, NH pGlu), 8,19 (1H, 1, NH Asp),
12,3 (1H, ou.mm.c, COOH Asp). CoH;N;0s.

MetnaoBblii  3¢up  L-nupormyrammi-L-cepuna
(L-pGlu-L-Ser-OMe).

K pactBopy 1,89 r (5 MMONB) mEHTaXIOP(HCHUIOBOTO
a¢upa L-nupornyTaMuHOBOM KUCIOThl B 20 M [IM®DA
npubasistoT 0,78 T (5 MMOIB) THIPOXJIOPUIA METHIIOBO-
ro a¢upa L-cepuna (Fluka) u 0,7 M1 (5 MMoI1b) TpudTHIA-
muHa. CMech epeMennBaioT 4 4 mpu KOMHATHOM TemIie-
parype M OCTaBIsIOT Ha HOYb. OCagoKk THAPOXIOpHAA
TPUAITUIIAMHUHA OT(WIFTPOBBIBAIOT, PACTBOPHUTEID YIIapH-
BalOT B BaKyyMe, OCTAaTOK IEPEKPHUCTAJUIN30BHIBAIOT M3
3TaHoJa. BEIMaBIIMiA 0caok OTGUIETPOBBIBAIOT, IIPOMBI-
BalOT HEOOJIBIINM KOJIMYECTBOM CITUPTa U 3(Hpa u cymar
Hax P,Os B Bakyym-skcukarope. [Tomywator 0,34 r 6enoro
KpUCTAJUIMYECKOTO BetecTsa ¢ T.IuL. 165 — 166 °C. U3 ma-
TOYHUKA JOTIOIHHUTENIHHO BELICILTIOT 0,4 T BEIIecTBa, T.ILI.
165 °C. O6mmwmit Beixon 0,741 (64,3 %). R, 0,47 (nmok-
can — Bozga, 10:1), R; 0,53 (OyraHON — yKCyCHasl KHCIIO-
Ta —Boxa, 4:1:1), R; 0,57 (u3onpomnanon — ammuak, 7:3),
[oc]1230 —-18 ° (¢ 1, meranon). IIMP-cnexrp B JIMCO-d,, 9,
m.a.: 1,87 u 2,24 (2H, 2m, CPH, pGlu), 2,09 (2H, m, C'H,
pGlu), 3,61 u 3,70 (2H, 2m, CPH, Ser), 3,63 (3H, c,
OCH,), 4,12 (1H, nn, C*H pGlu), 4,34 (1H, M, C*H Ser),
5,12 (1H, ¢, OH), 7,83 (1H, ¢, NH pGlu), 8,30 (1H, 1, NH
Ser).

Jur[13]: T 177 -178 °C, [a]3 —21° (¢ 1, mera-
HOJI).

Amuj L-mupornyramuii-L-cepuna (L-pGlu-L-Ser-NH,).

Pactop 210 mr (1,1 MMomb) MeTHIIOBOTO 3upa L-mu-
pormyramui-L-cepraa B 10 MiI MeTaHOIA, HACBHIIICHHOTO
ra3zo00pa3HbBIM aMMHUAKOM, OCTaBJIsAIOT Ha HOub 11pu 20 °C.
PactBop ymapuBaroT BaBoe. BrimaBmimii Oenblii ocamok
OT(UIBTPOBBIBAIOT, MPOMBIBAIOT PHUPOM U CyLIaT HaJ

P,O; B Bakyym-3kcukarope. I[lomyuator 120 mr (60 %)
npoaykra ¢ T.i. 182 — 183 °C, [oa]f)0 -5,8°(c 1, Boma), Ry
0,29 (m3ompomanon —ammuak, 7:3), R; 0,34 (nuok-
caH — Boza, 10:1). [IMP-cnextp B JIMCO-d,, d, m.a.: 1,90
u 2,24 (2H, 2m, CPH, pGlu), 2,12 (2H, M, C'H, pGlu),
3,58 (2H, m, CPH,, 4,08 (1H, a1, C*H pGlu), 4,20 (1H, M,
C“H Ser), 4,92 (1H, m, OH), 7,12 u 7,32 (2H, 2¢, NH,),
7,82 (1H, ¢, NH pGlu), 7,87 (1H, 1, NH Ser). CgH;5N;0,.

Juxnoprugpar Merumjaosoro 3¢upa L-rucruanna
(L-His-OMe - 2HCI).

Cunre3upoBan cornacHo [14]. Bexox 85,8 %, T
195—-200 °C, R; 0,42 (u3ompormnaHon — amMmuak, 7:3), Ry
0,55 (mmokcan — Boxa, 10:1), R; 0,26 (OyTaHOT — yKCyCHAsI
Kucnota — Bofa, 4:1:1). [IMP-ciextp B JIMCO-d,, 8, M.x.:
3,32 (2H, 1, CPH,), 3,73 (3H, ¢, OCH,), 4,47 (1H, T, C*H),
7,53 (1H, ¢, C*H), 9,09 (1H, ¢, C>*H), 14,5 (3H, mr.c,
NH;").

JIut.[14]: T, 200 — 201 °C.

MetnnoBblii 3¢up L-nuporayramMuii-L-rucruauHa
(L-pGlu-L-His-OMe).

K pactBopy 0,76 T (2 MMOJIb) TICHTAXJIOPHEHUIIOBOTO
s¢upa L-muporTyTaMHHOBOW KHCIOThI B 10 M [IM®DA
npudasmsitor 0,58 T (2,41 MMOIB) AUXJIOPTHAPATA METH-
JoBoro sdupa L-ructunuHa u 0,67 mi (4,82 MMOIIb) TpUd-
TiwiamMuHa. CMech NEepeMEeIUBaoT 5 Y NPU KOMHATHOM
TeMIeparype U OCTaBJSIOT Ha HOYb. OcaloK THAPOXIIOPH-
Jla TPUATUIIAMHHA OT(IIETPOBEIBAIOT, PACTBOPUTEND yIIa-
puBaioT B Bakyyme. OcTarok xpoMarorpaupyroT Ha KO-
JIOHKE C CHIJIMKareiieM, SIIIOMPYs CMEChio Xiopodopma n
sta”osia. [IpoaykT omoupyercs B CMECH  XJIOpO-
¢opm — atanoi, 40:1, pacTBOpHUTENb YIapUBaKOT U TBEP-
JIBI1 OCTAaTOK MEPEKPUCTAILIM30BBIBAIOT U3 MeTaHona. [1o-
nmygatoT 160 mr (29 %) 6eoro KpUCTaTYECKOTO Belle-
crBa ¢ T 178 — 180 °C (¢ pasm), [a]® —3,9° (c 1,
stanon). Ry 0,30 (omoxcan — Boma, 10:1), R, 0,23 (Oyra-
HOJI — YKCYCHasl kuciora — Boaa, 4:1:1), Ry 0,47 (u3onpo-
maHon — ammuax, 7:3). [IMP-criextp B IMCO-d,, §, m.x.:
1,80 u 2,22 (2H, 2m, CPH, pGlu), 2,06 (2H, m, C'H,
pGlu), 2,88 u 2,95 (2H, mn, CPH, His), 3,60 (3H, c,
OCH,), 4,02 (1H, gn, C*H pGlu), 4,48 (1H, nmxn, C*H
His), 6,84 (1H, ¢, C*H His), 7,59 (1H, ¢ NH pGlu), 7,89
(1H, ¢, C>*H His), 8,39 (1H, o, NH His).

Amua L-nupornyramuia-L-ructuguna (L-pGlu-L-
His-NH,).

Tabnuma 1

Bo3MoikHBIe BADHAHTHI TOYKOBBIX MyTalHii 10 BTOpoii amuHoKuca0Te B qunentujae pGlu-Asn-NH,

CuHTE3upOBaHHBII

Myranus Tun myranuun Konon AMUHOKHCIIOTA o
- - AAC Asn pGlu-Asn-NH,

A-G Tpanzummys mo 1-My 0CHOBaHUIO GAC Asp pGlu-Asp-NH,
A-G TpaH3umus 1o 2-My OCHOBaHHIO AGC Ser pGlu-Ser-NH,
A-C Tpancsepcus 1o 1-My 0CHOBaHHIO CAC His Glu-His-NH,
A-T TpancBepcust o 1-My 0CHOBaHUIO TAC Tyr -
A-T TpaHcBepcus 1o 2-My 0CHOBaHUIO ATC Ile -
A-C TpaHcBepcus 1o 2-My 0CHOBaHUIO ACC Thr -
C-A(G) TpancBepcus o 3-My OCHOBaHHUIO AAG AAA Lys -
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PactBop 80 mMr wmerunoBoro »dupa L-nuporiayra-
MuI-L-ructuauna B 10 Mi1 MeTaHosa, HaCBIIEHHOTO ra30-
00pa3HbIM aMMHAKOM, OCTaBJSIOT Ha HOYb NMPU KOMHAT-
HOI Temneparype. PacTBopuTenb HEMHOTO ymapuBarOT U
BBIMABIINH 0CaJ0K OT(HUIBTPOBBIBAIOT, IPOMBIBAIOT H(PH-
poMm u nomy4qatoT 70 Mr (82 %) 6er0ro KpUCTAINIECKOTO
Bemectea ¢ TIw. 211 °C (¢ pasn), Ry 0,22 (mmok-
cad —Boza, 10:1), R; 0,17 (OytaHom — yKCycHast KHCIIO-
Ta—Boma, 4:1:1), [oc]%o +2,6° (¢ 0,5, oataHon).
[IMP-cniextp B IMCO-d,, 6, m.11.: 1,76 u 2,21 (2H, 2m,
CPH, pGlu), 2,07 (2H, M, C'H, pGlu), 2,80 u 2,93 (2H,
2an, CPH, His), 4,00 (1H, xx, C*H pGlu), 4,40 (1H, oz,
C®H His), 6,76 u 7,10 (2H, 2¢c, NH, His), 7,37 (1H, c,
C*H His), 7,51 (1H, ¢, NH pGlu), 7,97 (1H, ¢, C>H His),
8,12 (1H, o, NH His), 11,80 (1H, m.c, N*H His).
C1HsN5O;.

Jur[15]: o 216 °C, [a]2 —20,0° (¢ 1, ykcycHas
KHCJIOTA).

Au-mpem-0yrunosplii 3¢up L-nuporayramui-L-ac-
naparuHoBoi kucao0tTsbl (L-pGlu-L-Asp(OBut),).

K pacrBopy 0,25t (0,9 Mmmomb)  xmoprujapara
I-mpem-0y TIIIOBOTO d¢rpa L-acriapariHOBOH KHUCIIOTHI
(Serva) m 0,375t (1,0 mmonb) L-pGlu-OPcp B 10 M
JAM®A 1ipu oxnakaeHun (Bofa CO JIBJIOM) MPUOABIISIOT
0,12 mn (0,9 mmoib) N-atunMopdonuHa U nepeMerirpa-
10T [IPU KOMHATHOH Temmiepatype 1 4. PacTBoputens yna-
pHUBAIOT B BaKyyMe, OCTaTOK XpoMarorpa(upyroT Ha CH-
JUKarene, JIIOUPYs XJIOPOPOPMOM, CMECBIO XJIOpPO-
(hopm — MeTaHOI. [Monyyarot 0,26 (72 %)
L-pGlu-L-Asp(OBut), B Buae mpo3paduHoro macina ¢ R
0,64 (xmopodopm —meramon, 9:1), [a]d —11,20 (¢ 1,
C,H;OH). IIMP-cnextp B CDCl;, 8, m.a.: 1,35 u 1,40
(18H, xaxmsiii ¢, COOC(CHy),), 2,00—-2,55 (4H, M,
CPH, - C'H, pGlu), 2,65-2,85 (2H, m, CPH, Asp),
4,10 -4,15 (1H, M, C*H pGlu), 4,60 — 4,65 (1H, m, C*H
Asp), 6,45 (1H, ¢, NH pGlu), 7,05 (1H, o, NH pGlu).
C,7HyN,Op.

Au-mpem-0yrunosplii 3¢up L-nuporayramui-L-ce-
puHna (L-pGlu-L-Ser(OBut),).

K pacteopy 500 mr (1,32 MMo0JIb) TIEHTaXJIOPPEHUIO-
Boro 3¢dupa L-THUPOTITyTaAMHHOBOH KHCIOTBI B 6 MII
JAM®A mpubasnstor 360 mr (1,4 MMone) XJtoprujapara
mpem-0ytrioBoro 3¢upa O-mpem-Oytmwicepuna (Reanal)
u 0,2 ma (1,4 Mmmonb) TpudTHIaMUHA. CMECh MepeMerIn-
BalOT 5 Y NpU KOMHATHOW TeMIIepaType U OCTaBJISIOT Ha

HO4b. OcalloK TUAPOXIOPUIA TPUITIWIAMUHA OT(QUIBTPO-
BBIBAIOT, PACTBOPUTEIh YIIAPHBAIOT B BaKyyMe, OCTATOK
xpomarorpadupyroT Ha KOJIOHKE C CHIIHKAreIeM, DITFOHPYsI
CMEChIO XJIopodopma u 3TaHoia. [IponykT smoupyercs B
cmecu xnopodopm —atanon, 48:2. ITlomyugator 210 mr
(44 %) xpomarorpaduueckd OAHOPOJHOTO COSTUHEHUS C
T 103 °C, R, 0,38 (xnopocopm — stanomn, 9:1), R; 0,31
(mmoxcan — Boma, 10:1), [oc]f)0 -1,7° (c 1, »sraHon).
[IMP-cniextp B IMCO-d,, 6, m.zi.: 1,42 (9H, ¢, (CH,),),
1,40 (9H, yur.c, (CH,),), 1,88 u 2,24 (2H, 2m, CPH, pGlu),
2,08 (2H, m, C'H, pGlu), 3,43 u 3,64 (2H, 201, CPH, Ser),
4,15 (1H, an, C*H pGlu), 4,33 (1H, zox, C*H Ser), 7,83
(1H, ¢, NH pGlu), 8,08 (1H, x, NH Ser). C,H,sN,Os.

3KcnepuMeHmaﬂbHaﬂ gbapmamﬂozuuecmﬂ yacmov

OKCIIePUMEHTHI BBIIONHSUINCH Ha OEIIBIX OECIOPOTHBIX
kpbicax-cammax Becom 180 —240 r (KprokoBo, Mockos-
ckast 0011.).

Jnst u3ydyeHust AeWCTBUS COEAMHEHHWH Ha IPOLIECCHI
oOy4eHus 1 namsTH OblTa ucmonb3oBana mozaens Y PIIU ¢
OCHI B xauecTBe aMmHe3upytomiero areHta. CoennHeHus
BBOAWINM BHYTpHUOpIOIIMHHO B BUae pactBopa B 0,9%
NaCl. KorrponsabM >xuBOTHBIM BBOIMIHN 0,9 % pacTBOp
NaCl u manocuinu Hacrosmil win HoxkHb DCII. Orbl-
THI IpoBOIMIIH Ha ycraHoBke Laffaet Instrument Co., Ltd.
(USA) B COOTBETCTBHH C METOJIOM OIIHOKPATHOTO O0yde-
Hus [11]. OcBeneHHY0 CTapTOBYIO TUIATGOPMY pa3Mepom
25 x7cM COemUHSIIM C TEMHOW KaMepod pa3MepoM
40 x40 x40 cm  4epe3  KBaJpaTHYIO THIHLOTHHOBYIO
nBepb. TemHas kamepa ObuTa 000pyIOBaHA AICKTPUPHUIIH-
POBaHHBIM 1TOJIOM. JKHBOTHOE MOMENIali Ha CTapTOBYIO
mraropMy XBOCTOM K TEMHOHW Kamepe W uepe3 3 MHH,
KOT/Ia )KHBOTHOE HAXOAWJIOCH B TEMHOH Kamepe, OHO Io-
My4ajao depe3 IMoJ 8 HEYCTPAaHHMBIX DJICKTPOOOJIEBBIX
ctumynoB cuior 0,45 MA ¥ ITUTENBHOCTBIO | ¢ KasK IbIi.
HewmeienHo nocse 3TOro KpbICy M3BJIEKAIM U3 TEMHOU
kamepsbl 1 noasepraiau JCIL (70 B, 300 mc), HaHOCUMOMY
TpaHCKopHeasbHO. Yepes 24 4 )KUBOTHOE BHOBb ITOMeEIIa-
JIM Ha OCBELICHHYIO MIaTdopMy IJisi TECTUPOBaHUs 00Y-
YEHHOCTH. PeructpupoBaiu Bpemsi NpeObIBaHUS >KUBOT-
HOTO B CBETJION Kamepe. AHTHaMHECTHYECKYIO aKTHB-
HOCTb (AA) pacCUUTBHIBAIIU 11O (POpMYJIE:

T - T
AA% = (3CL + Bemectso) — 4 (DCIL + NaCl)

100 %,
TNact) — T(aci + Nacl)

Tabnuma 2

DU3UKO-XUMHYECKHE U HOOTPOITHbIE CBOMCTBA MUpOrITyTAaMUJICOACPIKAIUX TUIIENITH/I0B

AHTHaMHe3UYecKass akTHBHOCTh

Junentu BpyrTo-popmyia T.mur., °C [alp (%) B no3e 0,1 Mr/kr BHYTpH-
OPIOIIMHHO

pGlu-Asn-NH, CoH4N,O4H,0 215 —-16,1 (c 1, Bona) 57*
pGlu-Asp-NH, CoH{3N;05 187 28,1 (c 1, AM®DA) 19*
pGlu-Ser-NH, CgH3N;04 182 - 183 5,8 (¢ 1, Boza) 20%*
pGlu-His-NH, C1H sNsO4 218 -230 +2,6 (¢ 0,5, aTanon) 8

pGlu-Asp(OBut), C,7H,4N,0¢ Macio —11,2 (c 1, aTanomn) 46*
pGlu-Ser(OBut), C,6HsN,05 103 -1,7 (¢ 1, aTanomn) 22%

* p<0,05 o cpaBHEHHUIO C KOHTPOJIEM

Xumuko-papmanesTuyeckuii xkypHaia. Tom 40, Ne 1, 2006

21



i€ T 5em+ Nacty — CPEIHEE BpeMst NpeObIBaHUS B CBET-
JOW Kamepe JKUBOTHBIX, monmyuuBmux 0,9 % pactBop
NaCl u moaseprayTeix ICLI 24 u Tomy Hazan, Tincyy + e
mecrso) —— CPE/IHEE BpeMsi PeObIBaHMs B CBETION Kamepe
KMBOTHBIX, 110y4uBIIKMX BewecTBO U DCU, T (\,cp) — TO
e JUI SKUBOTHBIX, nomyuuBiuX NaCl u moxusrii DCILLL
CraTHCTHUCCKUH aHAIN3 PA3IUINN BPEMEHH MPeObIBAHUS
JKMBOTHBIX B CBETJION KaMepe NMpH TECTUPOBAHUU IPOBO-
Jaiics ¢ ucnonb3oBanueM U-tecta (MaHH- YUTHH).
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OanK  OaHHBIX

Tocrynuna 30.03.04.

DESIGNING NOOTROPIC DIPEPTIDES USING EVOLUTIONARY-GENETIC APPROACH
T. A. Gudasheva, S. S. Trofimov, A. A. Morozova, S. V. Nikitin, R. U. Ostrovskaya, T. A. Voronina, and S. B. Seredenin

Zakusov Institute of Pharmacology, Russian Academy of Medical Sciences, Moscow, Russia

A novel approach to the search for the new groups of biologically active peptides is developed, which is based on the selection of point mutants with respect
to noncritical amino acid residues is developed. Based on the gene site encoding the AVP(4 — 5) sequence corresponding to the pGlu-Asn-NH, nootropic di-
peptide, the point mutants with respect to Asn — namely, pGlu-Ser-NH,, pGlu-Asp-NH, and pGlu-His-NH, — have been synthesized. The first two peptides
corresponding to transitions on the 1st and 2nd base display the nootropic activity in the passive avoidance test in rats at a dose of 0.1 mg/kg (i.p.). The last
peptide corresponding to a transition on the 2nd base proved to be inactive. Both active peptides exhibit electronic and structural differences compared to the
parent dipeptide: pGlu-Asp-NH, possesses a negative charge, while pGlu-Ser-NH; has a hydroxy group instead of the amide group. Thus, using the proposed
method, it is possible to create genetically related analogs of the well-known neuropeptides with substantially different structures.
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