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CTPYKTYPA MAKPOMOJIEKYJIAPHbIX

YIK 548.73

COEIUHEHUN

INOJIYYEHUE, KPUCTAJVIN3ALINA U ITPEJABAPUTEIIBHOE
PEHTIEHOBCKOE UCCIIEAOBAHUE PEKOMBNUHAHTHOI'O AJIJIEPTEHA
Der p 3 3 KJIEIIIA JTOMAIIIHEN IIBLIN Dermatophagoides pteronyssinus
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ITonyueH BeicokoadhdekTnBHBIN mTaMM-nipoayiieHT C3029/pGro7/pERDerp3 anneprena Der p 3 u3 kie-
11a fomaiirHeit e Dermatophagoides pteronyssinus, TpoayLIMPYIOIINNA peKOMOMHAHTHBINM OeNlok B Esche-
richia coli B pacTBOpuMOI1 (popme, 1 pazpaboTaHa METOAWKA OYNCTKY PEeKOMOMHAHTHOIO ajuiepreHa. Me-
TonoM nuddy3rn mapoB pacTBOPUTEIS BhIpallleHbl KpUCTAUThl peKoMOMHaHTHOTO 6eika Der p 3, nmpuros-
HBIE TSI PEHTTeHOCTPYKTYPHOTO MCCIenoBaHust. [ndbpakMoHHbIi Habop 1o paspeuteHus 2.25 A coGpan
Ha cunxporpoHe ESRF (®pannus, cranuus 1D23-1) npu temmnepatype 100 K. Kpucraniabl oTHocsTCS K
np. rp. C121, B He3aBUCUMOI1 YaCTU STYSHKM COIEPKATCS IBE MOJICKYJIbI (DepMEHTA.
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BBEAJEHUWE

K annepreHam oTHOCST aHTUT€HbI OETKOBOM MPU-
pPOZbl, BhI3bIBAIOIIIME AJUIEPTUIO U 00Iafalole Cro-
COOHOCTBIO CBSI3BIBATHCSI C MMMYHOITTOOyiMuHOM E
(IgE) [1]. benku n3 xiemeil noMairHeir nem Der-
matophagoides pteronyssinus COCTABIISIIOT OOJIBIIYIO
YacTh JOMAIITHUX aJJIEPTEHOB U SIBJISIIOTCS OMHUM U3
IJIaBHBIX (DAKTOPOB, OTBETCTBEHHBIX 32 PA3BUTHE aJl-
JIEpTUH ¥ OpOHXMATBHOI aCTMBI BO BceM Mupe [2, 3].
B cBs3u ¢ aTuM 3KkcTpakThl Dermatophagoides pteron-
yssinus MCTIONb3ytoTcst Wit mogkoxHoi (SCIT) wim
CyOJIMHTBAJIbHOM UMMYHOTEpANUu, a TakXKe JJIsl 11~
arHocTuku ajnepruu [4, 5]. OmHaKo MOCKOJIbKY Ha-
TypajibHble 3KCTPAKThl TOBOJIBHO pa3HOOOpa3HbI IO
COJEPKaHUIO U COCTaBY aJJIEPT€HOB, JJIs AWMarHo-
CTMKU 1 Teparuu Bce Yallle UCIOIb3YIOTCSI peKOMOU -
HaHTHbIE aJJIepTeHbl U TUTIOAJUIEpreHbl [6, 7].

[maBHBIMU ajuiepreHamMu KJjella JOMallHeN MbUTU
Dermatophagoides pteronyssinus siBnsitorcst 6enku Der p,
MHOTHE 13 KOTOPBIX OTHOCSITCS K poTeas3am [8]. Bbi-
cokuii ypoBeHb IgE mpotuB amnepreHoB Der p 1 u
Der p 2 o6HapyxeH Oosiee yeM y 70% mnaluMeHTOB.
BaxkHy1o posib B aJlJIeprum UrparoT TaKXkKe CepUHOBBIE
npoteasbl Der p 3, Der p 6 u Der p 9 [9, 10]. I1pu
3TOM CEepUHOBAs MpoTeasza Der p 3 saBisieTcss OTHUM
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U3 KJIIOYEBBIX aJliiepreHoB. IMeloTcst JaHHbIe O B3a-
uMmoaeicTBus mnpoteasbl Der p 3 ¢ abIxaTelbHbIM
srmrtenueM [11, 12]. YcraHoBieHa poyib CepUHOBOM
nmpotea3bl Der p 3 B CTUMYIMPOBAaHUN KaJIbLIMEBBIX
KaHayioB cemeiicTBa Orail. ITokazaHo, 4TO Tepanusi,
BKJIIOUalolllasi ONHOBPEMEHHOE WHIMOMpPOBaHUE
6enka Der p 3 u kaHanoB Orail, mogaBiseT aKTUBa-
LIMI0O TYYHBIX KJIETOK KJeIlaMy JOMalllHel TIbLIN.
Kpowme Toro, Der p 3 aBasieTcss BaxKHBIM a3poaJiiep-
reHoM, akTusupytomum Ca’*-kanansr [13].

OcHoBHag npobjeMa Npyu AUaTHOCTHUKE aJlJIepTuun
B HACTOSIIee BpeMsI 3aK/II0YaeTCs B IIOMCKE SIIUTO-
ITOB AJIsA IIPOTHO3MPOBAaHUA annepreHHoﬁ AKTUBHO-
ctu [ 14]. 3amaya pacrio3HaBaHUSI aHTUTCHHBIX yJacT-
KOB OEJIKOB SIBJISIETCS KJTIOUEBOM MPU CO3AAHUU CUH-
TeTUYECKMX BakKUWH, WMMYHOAUATHOCTUYECKHX
TECTOB M IPOU3BOACTBE aHTUTEI. [1o3TOMY JaHHEIE O
IMPOCTPAHCTBEHHOM CTPYKType OEeIKOB-aJlJICpPreHOB
MIPEACTAaBIISIIOT CYIIECTBEHHBIN nHTepec. MHbopma-
LIS O CTPYKTYpPE MO3BOJISIET MPOCIAEANUTD SBOIOLIUIO
aJJIEPreHOB, OOBSICHSIET HAOII0HaeMyI0 KIIMHUYECKU
KPOCC-PEAaKTUBHOCTb U I€JA€T BO3MOXHBIM JM3aiiH
TUMOAJUICPTEHHBIX TMPOU3BOMHBIX ST ajljieprude-
CKUX BaKIIVH.
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B nacroseit pabore onncaHa HOBasi METOAMKA
MOJIy4eHUSI U OYUCTKU PEeKOMOMHAHTHOTO OeJiKa-aJ-
nepreHa Der p 3 uz Dermatophagoides pteronyssinus,
HalAaeHBl YCIOBUS KpUcTauM3auumn Oenka. OT BbI-
pallleHHbIX KPUCTAJUIOB IIOJydyeH IuMpakKlMOHHbII
HaOop, TPUTOOHBIN IS YCTAHOBJEHUSI MPOCTPaH-
CTBEHHO# cTpyKTYpbI Der p 3 nipu pasperuenun 2.25 A.

MATEPHAJIbI 1 METO/bI

Tlonyuenue sxcnpeccuonHo20 NAA3MUOHO20 GEKMO-
pa, codepucawieeo een Der p 3. VI3 kiellieit noMalHei
neiu Dermatophagoides pteronyssinus TIpyA MOMOIIA
Habopa 1151 BeiaeaeHus cymmapHoii PHK ExtractRNA
(EBporeH, Poccust) BbiaeaeHa MaTpuriia, U3 KOTOPO
¢ noMoipio peBepTtasdsl Mint (EBporen, Poccust) B
COOTBETCTBUU C MPOTOKOJIOM (DUPMBI-TIPOU3BOIUTE-
1 monydeHa KAHK. [ns ammmmdukanumy reHa aj-
nepreda Der p 3 ObUIM CMHTE3UMPOBAHBI OJIMTOHYK-
JneotunHble npaiiMepsl (Der-forward 5'-GGTGGT-
CATATGAATCCAATTCTACCAGCATCACC-3" u
Der-reverse 5'-GGTGGTCTCGAGCTGTGAC-
GTTTTGATTTCAATCCAA-3'), momoOpaHHBIE Ha
ocHoBaHuu nociegoBateabHocty MPHK n3 0anka
maHHbIX (LOC113796035). IToryyeHHBIE TTOJIMMepa3-
HbIe (hparMEeHThI ObLIN pacIlenIeHbl SHIOHYKIIea3a-
mu pectpukuun Ndel u Xhol (ThermoScientific,
CIIIA) 1 K1OHUPOBAHbBI B 9KCIIPECCUOHHBIN BEKTOP
pET-23a+, npeaBaputebHO 00paOOTaHHBIN ATUMU
K€ pecTpuKTa3aMH, B OMHOM paMKe CUMTBIBAHUS C
¢dparmenToMm, konupywoimunuM Hisg-MeTky. B pesysb-
TaTe MoJIydeH 3KcrpeccuoHHbI BekTop pERDerp3.

Kyavmueuposanue wmamma-npodyyenma aiiepee-
Ha Der p 3. Ilpu snexkTporiopanuy peKOMOMHAHTHOM
mnasmMuael pERDerp3 B mramm Escherichia coli
C3029/pGro7 moaydyeH  BbBICOKOA(M®MEKTUBHBIN
mwramMmm-tiponyueHT E. coli C3029/pGro7/pERDerp3
pekoMOMHaHTHOTO ajjiepreHa Der p 3, mpoayuupy-
foIuii 6eJToK B pacTBOpuMOi opme. TpaHchopmu-
pOBaHHbBIE KJIIETKH BBICEBAJIM Ha TBEPIYIO arapu30BaH-
Hy1o cpeny LB, comepxanryto 100 MKT/MJI aMITUIIAII-
JuHa 1 20 MKr/MJ xjiopamM¢beHUKoa, U BbIpallliBain
B TedeHue 14 4 ripu 37°C aj1s1 TOaydeHUs] OTAETbHBIX
koJioHui. Ilocie 3Toro HECKOJIBKO KOJOHMM Tiepe-
Hocuiu B 100 ma cpeabt LB ¢ 100 MKr/MJT aMITU LI -
JmHa 1 20 MKT/MJI xs1opamM@eHUKoJIa U BhIpalluBaIu
B TeueHue 16 4 ipu 37°C Ha meiikepe CERTOMAT®
SII (Sartorius, I'epmaHus) npu IepeMeIIMBaHUN CO
ckopocTthio 180 06./MUH 115 TTOJIyYeHUSI MHOKYJISITA.
IMonydyeHHo# KynbTypoii 3aceBaiu cpeny LB, conep-
Katryto 50 MKT/Ma aMIUUuuiMHa, 20 MKT/MJT XJ10-
pampenukoina u 0.5 mr/mi L-apabuHO3bI, 1 KyJIBTH-
BupoBaiu npu 37°C 10 ONTUYECKOIrO IMONIOLIEHUS
Asos = 0.6, 3aTeM nHAYLMPOBaIK n3onponumi-f-D-1-
THOTAJIaKTOITMPAaHO3MWIOM 10 KoHIIeHTpanuu 0.4 MM
u BoipamuBaian 18 4 npu 23°C. Kierku otnensuiu
neHTpudyruposanueM rnpu 3900 06./MUH B TeueHUE
20 muH nipu 4°C Ha ueHTpudyre Avanti J30I (Beck-
manCoulter, 'epmanust). I3 1 1 KyabTypbl IITaMMa-
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npoxnyuenrta E. coli C3029/pGro7/pERDerp3 momy-
YA 3 T BJIaXKHBIX KJIETOK.

Buvidenenue annepeena Der p 3. Knetku pecycneH-
nupoBanu B 0ydepHoMm pactBope A (50 MM Tpuc-
HCI, pH 8.5, 5 MM DITA (3tuneHAnaMUHTETPAYK-
cycHas kuciora), | MM PMSF) u pazpymanu Bo
JIbIY C TMOMOIIIBIO YJBTPa3ByKOBOIO Ae3MHTErpaTopa
LABSONIC (Sartorius). KinerouHblit nedpuc otae-
Jnsimu HeHTpudyruposaHuem 1ipu 12000 06./MuH B
tedeHue 30 muH nipu 4°C Ha ueHtpudyre HERMLE
Z383K (Hermlelabortechnik). Ha mepBoii craguu
OUMCTKM OCBETJICHHBII KJIETOUYHBIN JMU3aT pa3daB-
s B 2 pasa OydepHbIM pacTtBopoM b (20 MM
NaOAc (Merk), pH 6.0) ¢ TutpoBanuem 1o pH 6.0 u
HaHOCUJIM Ha KoJioHKY XK 16/20 ¢ KaTHOHOOOMEH-
HBIM copoeHToM Macro-Prep High S Support (Bio-Rad,
CIIIA) oobemom 20 M1, IpeaBapUTEIbHO YpaBHO-
BEIlIEHHYIO Oy epHbIM pacTBOpoM b. Ditoniuio 6e-
Ka IMPOBOJAWIM B IpagueHTe Xjopuaa HaTpus ot 0 10
500 mM.

Ha BTopoii ctanmum ogncTky odorameHHbIe (ppak-
LIMM ajiJiepreHa nocje KaTHOHOOOMEHHOI XpoMaTo-
rpapuy HAaHOCWJIM Ha KOJIOHKY ¢ MeTall-adpuH-
HbIM copbeHToM Ni?t-1DA (Qiagen, [epMaHust) 00b-
emoMm 30 MJI, TIpeIBapUTENbHO YpaBHOBEIIEHHBIM
OydepHBIM pacTBOpoM b. Ditonnio 6e1Ka npoBOIU -
JI1 B rpagueHTe nMuaasoia ot 0 go 500 MM. ITocie
addmHHOI XpomaTorpadum K ppakmousgM, comep-
KalIuM 1eaeBoii 6enok, noodasnsau DA TA no 5 MM
Y KOHLIEHTPUPOBAJIU IIPY IIOMOILIM YAbTpaduiabTpa-
LMOHHOI guyeiiku Amicon 8200 oowemom 200 mu
(Millipore, CIIIA) Ha mem6pane Ultracel®10 kda
(Millipore).

IMocnenyoiyo OYMCTKY IIPOBOAMIM Ha TIelb-
dumnbTpannonHoi konoHke HilLoad 16/60 ¢ copbeH-
toM Superdex 75 (GE Healthcare, CIIIA) B 0ydepe B
(20MM NaH,PO,, pH 6.0, 100 MM NaCl, 1 MM B]ITA,
5% tmunepuna, 0.04% NaN,). OunmmeHHbIe Ppak-
LUU IIEJIEBOro Oejika IIocjie rejib-xpomaTrorpadun
O0BEAUHSIIM U KOHLEHTpUPOBAIU 10 25 Mr/mia
(puc. 1).

Kpucmanauzayus pekomOUHAHMHO20 annepeeHa
Der p 3. Ilon6op yciioBMiA KpUCTaIU3allUuK ajljiepre-
Ha Der p 3 nmpoBogwiu MeTogoM Ouddy3un napos
pactBopurtessd mpu temneparype 20—22°C. i 3to-
ro Kk 2 MkJ pactBopa Oeinka B 20 MM NaH,PO,,
pH 6.0, 100 MM NaCl, 1 MM BATA, 5% runepuHa,
0.04% NaN, ¢ koH1eHTpameii 10 Mr/mMia no6aBsIn
paBHBIN 00BEM pacTBopa-ocaguTenst. Karumo pac-
TBOpa IIOMEIaJI Ha IOBEPXHOCTh CHJIMKOHUPOBaH-
HOM CTEKJISIHHOM TUIACTMHKU, KOTOPOM HaKpbIBAJIA
KIOBETY, COoAepKallylo 1 MJ pacTBOpa-ocaguTes.
B kaudecTtBe ocanurens ucronb3oBau Habopel HR2-110,
HR2-112, HR2-126, HR2-144 (Hampton Research,
CIIA). Kpucrananbl, MCIOJb30BaHHbIE IIPU ITOJIY-
yeHUu IudpaKIMOHHOIO Habopa, BbIpalllcHbl M3
1%-Horo pacTBopa 0OeJika IIpu 40O0ABIEHUH PABHOTO
oO0beMa pacTBOpa-ocamuTess, coaepxamero 3 M
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Puc. 1. Tenb-anekrpodoperpamMma peKOMOMHAHTHOTO
ameprena Der p 3 u3 Dermatophagoides pteronyssinus
B 15%-HoM monuakpuiamunHoM reie [TAAT B meHary-
pupytomux ycinoBusix: 1 — Der p 3 B HeBoccTaHaBIMBaIO-
IIUX YCJIOBUSX; 2 — CTaHIAPThl MOJIEKYJISIDHBIX Macc
PageRulerTMPlusPrestainedProteinLadder (ThermoSci-
entific*™); 3 — Der p 3 B BocCTaHaBIMBAIOIINX YCIOBUSIX.

cynbdar ammoHus, 0.1 M murpart Hatpusa, pH 5.8,
0.6 M xmopuna Hatpusi, 4% 2-MeTwi-2,4-nieHTaH-
nuona MIIJ. Kpucranibsl B BUAE UIOAbYaAThIX OPY3
MOSIBJISUIMCH Yepe3 Tpu Heaeau (puc. 2).

Coop u obpabomika Jugpaxyuoursvix dannsix. Jn-
bpakunoHHBII HaGop 10 paspeuieHus 2.25 A cobpan
Ha cuHxporpoHe ESRF (®panuus, ctanius 1D23-1)
npu temneparype 100 K. Ilepen moiryyeHuMeM au-
¢$pakIIMOHHOTO HAbOpa KPUCTAJIJIBI 3aMOPAKUBAJIN B
KPUCTAJJIM3alLIMOHHOM PacTBOpE.

JdndpakuumoHHble TaHHBIE MMOJyJaJid OT OTHOTO
KpUCTaJlJla METOAOM BpallleHUsI—KayaHUsl TIpU pac-
CTOSTHUM MEXIY KPUCTAILUIOM 1 JeTeKTopoM 400 MM 1
mwtiHe BoHbI 0.96772 A; yIyibl KauaHUst M BPALLEHNS —
0.1° 1 360° cooTBeTCTBEHHO. JIJ151 pErucTpaliiy oTpa-
KEHUI1 MCIOJIb30BaIN IETEKTOP IIPSIMOrO ACHCTBUS
Pilatus6MF. O6paboTrky Habopa 3KCIIEpUMEHTAb-
HbIX MHTEHCUBHOCTEM OTpakeHWil MPOBOIWIN C MO~
Molblo IporpamMmbl iMosflm [15]. Ctatuctudeckue
XapaKTepPUCTUKN OU(PPAKIIMOHHBIX TaHHBIX ITPUBE-
JIeHbl B Ta0i. 1. Kpucramibel otHocaTes K mip. Tp. C121.
B He3aBucuMOI YacTu STYeHKM conepKaTCs IBE MO-
JIEKYJBI (pepMeHTa.

Puc. 2. Kpucramis aepreHa Der p 3, moiaydeHHBIE Me-
ToIOM NG DY31M ITapOB PaCTBOPUTEJISI ITPU UCIIOIb30Ba-
HUM B KQUeCTBE OCATUTENS CyJb(haTa aMMOHMSI.

PE3VJIBTATBI 1 UX OBCYXIEHHWE

benok Der p 3 comtacHO aHaIW3y aMUHOKUCIIOT -
HOM TIOCIENOBATEIbHOCTA SIBJISIETCS CEPUHOBOIM
MpOoTea30il IPYIIBI TPUIICMHA. B HATUBHBIX YCIIOBU-
SIX OH BBIIEJSIETCS B BUIE TPEIIIeCTBEeHHUKA TPO
Der p 3, KoTopblit akTUBUpYyeTCs TTpoTea3oii Der p 1
[16]. CornacHo [16] Der p 3 He comepXUT NOTEHILIN-
aJIbHBIX CaiTOB ITTUKO3WIMPOBAHMUS, XOTSI HE UCKITIO-
YeHbI APYrue MOCTTPAHCIILMOHHBIE MOTU(MDUKALIVH.
PexomOmuanTHEINM Der p 3 moiydeH B Pichia pastoris
[17]. br1o moka3zaHo, 4To O6€I0K IToABEPraeTcs aBTO-
T3y, MO3TOMY HapsIiIy C HATUBHBIM GEJIKOM IPUTO-
TOBJIeHa MyTaHTHast hopMa S196A, B KOTOpOI1 ocTa-
TOK CEpHUHAa aKTUBHOTO 1LIEHTpa 3aMEeHEH Ha aJlaHWH.
MytanTHas ¢opMa okaszajlaCh CTaAOMJIBHOM U CHO-
coOHoli cBsa3bIBaTheA ¢ IgE, moaToMy oHa GoJtee mom-
XOIUT JJIsI UCTIOJIb30BAHUSI MIPU JUATHOCTUKE U UM-
MYHOTEpaIuu, 4YeM IIPUPOIHbII OeI0K.

B naHHoit paGoTe 1moJiydeH BbICOKO3 (DD EeKTUBHBIN
mramm-tipoayueHt C3029/pGro7/pERDerp3  an-
nepredHa Der p 3, mpoayuupyommnii peKOMOMHAHT-
HBIM O0eJioK B E. coli B pacTBOopuMoOii (hopMe, U pa3pa-
0OTaHa METOOMKA OYUCTKM PEKOMOMHAHTHOIO all-
nepreHa. I'en, komupytomuii aepreH Der p 3 u3

Taomuna 1. CratucTuyeckue XapakKTEpUCTUKM Audpak-
LIMOHHOTO Habopa

IIpoctpancTBenHas rpymma | CI121
a,b,c,A;a,B, Y, rpan 134.66, 44.65, 72.50; 90,
102.828, 90

Paspewrenne, A 30.00—2.25 (2.31-2.25)

KonunuecTBo HE3aBUCUMBIX 19143 (1393)

pedaexcoB

ITomHOTa HaGOpa, % 96.3 (96.8)

I/o(]) 6.63 (2.65)

Rmrgd-F, % 15.2 (53.2)
KPUCTAJUJIOTPA®USA  Tom 68 Ne 1 2023
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Puc. 3. BoipaBHMBaHMEe aMUHOKUCIOTHBIX ITOCEA0BAaTEIbHOCTE TpUIICMHA U3 Bos taurus v annepreHa Der p 3 usz Dermato-
phagoides pteronyssinus. BeipaBHuBaHue mnocTtpoeHo mpu momolrnu ClustralW, Busyanmmzaumss — web-cepBep ESPript3

(https://espript.ibcp.fr/ESPript/ESPript/index.php).

Dermatophagoides pteronyssinus, Moay4eH METOAOM
obpaTHo# TpaHckpunnn Ha MaTpuile MPHK, Beine-
JICHHO 13 KJIellla JoMalllHe i b, U KIOHUPOBaH B
ma3MuaHbiit Bektop pET23a+ m1s1 mpokapuoTuue-
cKo akcripeccuu B E. coli. B xone KyJTbTUBUPOBaHUS
KJIETOYHOI KYJbTYpbl IITaMMa-TipoayueHTa E. coli
C3029/pGro7, TpaHC(OPMUPOBAHHOTO TLJIA3MU/I-
HBIM BekTopoM pER-Derp3, neneBoit 6e10K Hakar-
JiuBajcs B pactBopumoii popme. Iocie paspyiieHus
KJIETOUHOU OMOMAacCChI OCYILEeCTBIIsUIM o4ucTKY Der p 3
MOCPEACTBOM TPEX IMOCIeIOBATENbHbBIX CTaINIA KaTU -
OHOOOMEeHHOI1, MeTauT-aOUHHON U TeJIbIIPOHU-
Kamwlieil xpomarorpaduii. PazpadboraHHass MeTo-
IvMKa MO3BOJISIET MOJiyyaThb Mpernapar pekoMOu-
HaHTHoro auiepreHa Der p 3 us Dermatophagoides
pteronyssinus 98%-HoIT YUCTOTBHI ¢ KOHIICHTpaIIUE
25 mr/mia (puc. 1).

ITo aMMHOKMCIIOTHOMY COCTaBY U MOJIEKYISIpHOI
Macce O€JIOK TOMOJIOTMYEH ObIYbeMYy TPUIICUHY
(upeHTMYHOCTh 41%). BbhipaBHMBaHUE aMUHOKMC-
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JIOTHBIX IIOC/I€AOBATEIbHOCTEI MEXIy TPUIICMHOM
u3 Bos taurus (Uniprot P00760) 1 06beKTOM UCCIIETO0-
BaHUS MpeACTaBIeHO Ha puc. 3. BeipaBHUBaHUE CO-
JIEPXUT aHHOTAIIMIO 3JEMEHTOB BTOPUYHOI CTPYK-
TYPBI OBIYBETO TPUTICMHA B COOTBETCTBUU C KPUCTA-
JIMYECKOM CTPYyKTypoii u3 ©0a3bl maHHbIX PDB
(PDB_ID: 4I8H).

PactBOp peKOMOMHAHTHOTO O€IKa NCITOIb30BAJIN
JUTSI TIOJTyYeHUST KPUCTAJIJIOB, TIPUTOIHBIX JIJISI ICCIIe-
JOBAaHUSI TIPOCTPAHCTBEHHOM CTPYKTYPhl METOAOM
PEHTTeHOCTPYKTYpHOTro aHaim3a. [louck ycnoBwuii
KpUCTAJNIM3ALIMU TPOBeAEH MeToa0M IUddy3uu ma-
POB PACTBOPUTEJISI C UCITOJIB30BAHUEM HAOOPOB (hUp-
MBI Hampton Research u mpuroToBieHHBIX BPYYHYIO
BOIHO-COJIEBbIX pacTBOPOB. KpucTtayiibl, UCTIONB30-
BaHHBIE TSI PEHTTEHOBCKOTO MCCIIEIOBaHMUS, TIOJTY-
yeHbI U3 1%-HOTO pacTBOpa Oejika B LIMTPAaTHOM Oy-
depe, pH 5.8, c ucronb3oBaHrEM B Ka4eCTBE PaCTBO-
pa-ocagutensa cyibdara amMmoHusi. CoOpaHHBINA OT
MOJYYeHHBIX KPUCTAIIOB TP PaKIIMOHHBI HabOp
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TUMO®EEB wu np.

NPUTOIEH NI ONpelNesieHUs IPOCTPAaHCTBEHHOM
Cprlgypbl amnepreHa Der p 3 npu pa3pelieHUun
2.25A.

Pab6ora BeImosiHeHa npu noanepkke MuHUCTEP-

CTBa HayKHU U BbICIIIero oOpa3oBaHusl B pamkax [ocy-
nmapctBeHHoro 3amanus @HUIL “Kpucrannorpapust
n poronunka” PAH.
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