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His, Arg, Lys

V. Large, aliphatic non-polar residues:
Met, Leu, lle, Val, Cys

V. Large aromatic residues:
Phe, Try, Trp

Within the foregoing groups, the following substitutions are considered to be
"highly conservative":

Asp/Glu
His/Arg/Lys
Phe/Tyr/Trp
Met/Leu/lle/Val

Semi-conservative substitutions are defined to be exchanges between two of
groups (I)-(IV) above which are limited to supergroup (A), comprising (), (I1), and (lll)
above, or to supergroup (B), comprising (IV) and (V) above, Substitutions are not limited
fo the genetically encoded or even the naturally- occurring amino acids. \When the
epitope is prepared by peptide synthesis, the desired amino acid may be used directly.
Alternatively, a genetically encoded amino acid may be modified by reacting it with an
organic derivatizing agent that is capable of reacting with selected side chains or
terminal residues.

Cysteinyl residues most commonly are reacted with alpha- haloacetates (and
corresponding amines), such as chloroacetic acid» or chloroacetamide, to give
carboxylmethyl or carboxyamidomethyl derivatives. Cysteinyl residues also are
derivatized by reaction with  bromotrifluoroacetone,  alpha-bromo-beta-(5-
imidazoyl)propionic acid, chloroacetyl phosphate, N- alkylmaleimides, 3-nitro-2-pyridyl
disulfide, methyl-2-pyridyl disulfide, p-chloromercuribenzoate, 2-chloromercuri-4-
nitrophencl, or chloro-7-nitrobenzo-2-oxa-1,3-diazole.

Histidyl residues are derivatized by reaction with diethylprocarbonate at pH 5.5-
7.0 because this agent is relatively specific for the histidyl side chain.
Parabromophenacyl bromide is also useful; the reaction is preferably performed in 0.1 M
sodium cacodylate at pH 6.0,

Lysinyl and amino terminal residues are reacted with succinic or other carboxylic
acid anhydrides. Derivatization with these agents has the effect of reversing the charge
of the lysinyl residues. Other suitable reagents for derivatizing alpha-amino acid-
containing residues include imidoesters such as methyl picolinimidate; pyridoxal
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B KOTOPOM GOKOBHLE TPaHN NPUIMATUYECKUX
3NEMEHTOB BHIMOAHEHB! BOTHYTHIMA 4 CONpA-
HKEHHMMU Mexgy Cco00RA 8 sepxHeR YacTM M ¢
ocHoBaHuem [3)

HegocTatkoMm RaHHOTO YCTPOACTBA ARAR-
erca DeaynapHoe canaHKe B3BECERHECYWWX NO-
TOKOEB OXVXAIOWErQ areHTa y BepumH NPUaMm,
BCAEACTHWE YEr0 CTPYMW B3BECEHECYLUWX NOTOXOB,
ofinagawume OONLWOR KMHETUYECKOR 3Hep-
e, NpopLIBAKTCR wepel CACA Bbicywweaae-
MO0 MaTepuana, yHoca ¢ cobon anaunrenshnoe
KOAWYLCTENO MATEPUANA, B TO BPEMSA KaK OCHOB-
Haf MaCcCa BLICYWWBAEMOro Matepwana Heao-
CTATOMHO MHTEHCUBHO NEPEMEUIMB3eTCR, YTO
8efeT X CHWXEeHUIO NPOU3BORUTENALHOCTY an-
napara, noTepe Matepuana v YA0DOXAHWKD
NPoOUECCa CYLUKM,

B ocHosy naobperenns NOCTaBneHa 3aa-
U3 yCOEEPWEHCTBOBAHMA Ta30opacnpeaenu-
TEALHOIO YCTPORCTEA AR ANNAPATOB C
NBCEeBROOXVKEHHBIM CAOEM NYTEM BHINOAHE-
HUs DOKOBLIX TPAHER TPEYIOAbHLX NPRIMATI-
YECKMX 3NeMEHTOR BOrHYTHM®W B MecTe
CONPAXEHUA C OCHOBAHWEM, NPUUYEM, BENKYA-
Ha OCTaBWEACA NADCKOA NOBEpPXHOCTA BOKO-
BhiX FPAHEA Y BEPIAH RPUIMATUMECKAX
3NEMEHTOB COCTABAART He MeHee NATUZECATH
npoueHTon OT obuwen nnowaan NOBEePXHOCTH
SoxoBLIX Tpaven, yem obecneunaaetcr co-
XPAHEHNE KWHETHU4ECKOR 3IHEPrn noTOKOB
OXKWKIONETD ATEHTA 32 CYET NAABHOIO name-
HEHWA HBNPAaBNeHWA ABMXEHUS ¥ OCHOBAHWUA
BoxoBLIX rpaHet TPeyroabHLIX MPU3MaTHdYe-
CKMX 3NEMeHTDR NPK NPOXOXAEHUW NOTOKOB
vepe3 3a30PbLl MeXAY PACLUMPEHHBIMA OCHOBA-
HUAMA NPAIMAITHYECKUX INEMEHTOR 1 HACA0M-
HBLIMWA 31EMEHTAMM, NP ATOM H3f, BePLIMHaMK
NPM3IMaTUYECKUX 3INeMeHTOB MPOUCXOAUT
YAAPHOE CAMAHWE B3BECEHECYIMX NOTOKDS,
obpaayiownx sapa GOHTIHOE, NPUBOARUIUX B
WHTEHCUBHOE HUPKYAAUMOHHDE ABUXEHUR
CROR, 3aKNMOHEHHBIA MEXAY CMEXHBIMK HAta-
AOHHLIMK 3NEeMeNTaMN, B Pe3YNLTATE 48ro
yaysulaeTca Tenno-maccoobmen, nosuiaeTen
NPOM3BCAKUTENEHOCTL aNNAPaTon, CHUXATCA
noTepwn NPOAYKTa ¥ IHEPrO3aTPATH.

NocTaeneHKan 3aava pewaeTes TEM, YTo
B ra3opacnpeaenvTenHOM ycTpolcTee and
annapaToR C NCEBACOXWKEHHWM CHOEM, CO-
AEPXAWEM NAPAANeNbHO YCTAHOBAGHHLIE Tpe-
YrOABHEE APMIMATUMECKNE INEMEHTH ¢
PACIWMPDEHHLIMA OCHOBaHUAMK, CHaDXeHHue
AUCTAHLVOHHBLIMY YIIOPaMIE, W PEAMEIEHHNE
H3 HIAX KAMHOBUAHBE HACAADMHBIE IIEMEHTH,
cornacHo uaobperenmio, Hoxoesie rpann Tpey-
rONeHBIX NPUIMATVMECKNX JNEMENTOR BUINOI-
HEHbL BOTHYTWMW B MECTE COTPAXEHURA C
OCHOBAHWUEM, NMpUYem, BeNUVHA OCTaBILeACH
NAODCKOR NOBEPXHOCTYM DOXOBHIX rpanen y aep-
LUK SNEMEHTOB COCTARARET HE MEHee NaTuae-
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CATY ApoueHToe ot oblwen naowann nopepx-
HOCTH BoKOBLIX rpanei,

Bunonnexnue GOKDBLIX rpaHel Tpeyrons-
HbIX APU3MATUMECKWX 31EMEHTOB BOTHYTHIMU B
MECTe CONpRXKEHUR € OCHOBEGHWEM UCKNIOMaET
AOTEPI0 AMHAMUHECKOTD HANOPA NOTOKOS OXW-
XANHLErO areHTa NPY NPOXMXKASHWA Yepes 3a-
30pH MeXAY PaciMpeHHLMW OCHOBAHUAMK
APUAMATAYECKUX INEMEHTOR 1 HACAQOYHBIMIA
InNeMeHTaMu 3a CYET NN3BHOIo W3SMEHEHNA Ha-
NPaBNeHNA OBUXEHWR NOTOXOB Y OCHOBAHWA
S0KOBLX FPAHEA TPEYrOABHWX NMPUIMATUME-
CKHNX INEMEHTOB, NADCKWe nosepxHocTh Bo-
KOBLIX FpaHel Yy BepLNH TPEYroNbHBX
APN3MATHYECKUX INEMEHTOB, BEAMMUHA KOTO-
PHIX COCTARNAST HE MEHEE NATVACCATA NPOLIEH-
YOR OT 0BweR NIowaau NoBepxHOCT GOKoBLIX
rpaHed, obecneunaaloT yaapHoe cnusimne Base-
CeHecytmux noToKos, GOPMMPpYIOWNX Aapa
GOHTAHOB, YTO NPWBCANT K WHTEHCHBHOMY
UMPKYASUUOHHOMY ABVXEHWVIO YACTUMEK BRICY-
WIWBAEMOTO NPOAYKTA M OXNXKAIOWERTO areHTa,
B DEAYNLTATE Yerd YAYMWAETCR TenA0-Macco-
ofmMeH, NOBLIWAETCR NROKIABOANTEALHOCTD an-
napaTos, UCKAKO4AETCR NPOPHE NOTOKOS
oxvxaoylero arenta, obragawux bonswon
KMHETHYECKOA IHEPrvei, CKBO3b CNCIA MAaTepu-
aRa, CHMXAKITCA NOTEpKH AROAYKTa W 3Hepro-
aarpatut. ‘

Meomerpuyeckve napameTrpbl NpuaMarm-
HECKMX WU HACAQOUHBIX INEMEHTOB U IA30PH
MEXAY PACWUPDEHHBIMK OCHOBAHMAMMU NpW3-
MaTUYECKNX INEMEHTOB W OCHOBAHWAMW HaCa-
AOuMHLIX 3nemenToe bubwpaior, ucxopa wsa
CNEAYIOWMX YCAOBVMA: NPOU3BOAVTENLHOCTL
annapata, KavecTeEa KOHEWHOro NPoRyKTa,
CTPYKTYPL MCXQAHOID NPOAYKTA.

B wasecTtHOM ycTponcTtae Deaypapuoe
chvatine 06na8aIoWux 3HAWITENLHOR KUHETH-
YECKOA 3HepTUeR B3BeCEHEecYWMX NOTOXOR
OXMXKAIWEro aredTa y Beplmi Npuam NprBeo-
AWT K NPOPLIBY UMW CROSA BLICYWIMBAEMOIO Ma-
TEpMana, yHoCY 3HAUYUTENLHOrQ KoNMYecrea
MaTepUana, B TO BPEMN XaK OCHOBHAN Macca
BLICYWWB3EMOr0 MaTepnana HEAOCTATOUHO
MHTEHCHEHO NepeMewnBaeTcd, Yrg BegeT K
CHYDKEHUWIO NPOUIBOAUTENLHOCTY annapaTta
YAONOXAHMO Apouecta cywkn. B npeanarae-
MOM YCTPOWCTREE NPOM3IBOAUTENLHOCTL NO Cy-
XoMy kadewy coctasaser 140-160 xr/uac, B
W3BECTHOM YCTPORCTEE NPOU3BOAMTEALHOCTL
cocraanset 120-130 xr/uac,

Npumerenne NPeaNaraemMoro yCTpoRcTsa
NO3BONAGT YBENMMMUTL NPOUIBDAUTEALHOCTL
annapaTos C NCEBACOKUXEHHBM ChOEM,
YAYHIWUTE TEMRO-MaccoabMeH, CHIaUTL NoTepu
NPOOYKTA Y IHEPrO3aTRaTH 3a CYeT COXPAHEHWSA
KMHETUMECKOW SHENIN NOTOKOB OXMUXKAIOWero
AreHTa NPY NASBHOM W3MEHEHMN HANpapne-
HWA ABMXEHWA ¥ GCROBAHMA BOKOBLIX rpaHen
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TPRYroAbHLIX APH3MATNYECKUX INEMEHTOR W
WHTEHCUBHOIO NepeMeLeHUA YacTUY Brcywn-
BAEMOrQ MATEPUANA NPU YHAPHOM CAVAHAM
NOTOKOR ¥ BEPWIVH NPUIMATHYELKNX SNEMEH-
TOB.

Ha ¢wr.1 naoBpaxeHo raszopacrnpegeny-
TenLHOE YCTPOACTBO ANA aNNapaToe ¢ NCepao-
OMVMNEHHEIM CNOEM, NPOAOALHLIA Da3pes; Ha
¢ur.2 - yaen | na $ur.1,

Annapar umeet anddryaop 1 COWTYHEPOM
2 ahR NOABOAA OXWXKIIOUIEro areHTa B Cy-
WIALHYIO KaMepy J, COAEPXALLYI0 YCTPONCTED
4 Ans NOA3AYW MATEPWana B annapat, yCTpon-
T80 D ANS BLIFPY3KH BLICYWEHHOTO MaTepuana
w wryuep 5 AnA OTROAA 0XXMAKCUIETO areHTa,
Avddyaop 1 v cywmasran kamepa 3 npukpen-
nenw K pame 7 ra3opacnpenesuTennioro yer-
poncTea. Ha aHYTPEHHEA NOBEPXHOCTHA PamMul
3aKpenneHtl ANCTEHUUOHHEIE nonoCk 8 (pur.2)
W YAOXEHHBIE HA HUX NPUIMAaTYECKUE 3NeMeH-
7o 3. GOKOBLIE rpaHy TPEYTORLHLIX NPUIMAT-
YECKMX 3N1IEMEHTOD BLINCAMEHbLI BOTHYTHIMH B
MecTe CONPAXEHUR ¢ OCHOBaxUEM (r — paguyc
rn6a). BennunHa nnockok noeepxHocTn 6oko-
apx rpaped “A" y pepwvH 3neMeHToD COCTan-
R8T HE MEHEee NATAASCATV NPOUeHTOs OF
obwen nrowaan nosepxHocTy BOKOBLIX rpa-
Hefl. PacwmperHsie OCHOBIHUA TPEYronbHLIX
NPUSMITAYECKUX 3NEMEHTOB VMEIT AUCTaH-
yvorHuie ynops 10 (pwr.2), Bennunna 3a3opos
ANA NPOXOAA OXKWKAIWErD areHTa (rennoMo-
CUTENR) MBXAY OCHOBAHUAMY NPpN3M 9 1 Haca-
AOYHBX 3neMmenTOoB 11 BLAEPXUBALTCA
BLICOTOR ANCTAHUWOHHLIX ynopos 10,
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Annapar pabGortaer cneayouwm obpa-
0M,

Mpw ocywecTaneHUM CYWwKn B BNNAPaT 3a-
rPYXBI0T NPesapuTensH0 CAOR CYXOTD MaTe-
puana, rnocng Merd NoAANT TENNOHOCKTENL
uepes 33rpy3ouHoe yerpoacTao 4. Tenaonacw-
Tens M3 Auddy3ops 1 yepes 3a30ps rasopac-
NPEAENWTENLHOTD YCTPOACTEA B BUAS NNOCKIX
OTOKOA BHYEKAGT HA BOFHYTHS B Mecte CO-
NpAXEHNA C ocHoBaHnem OoxoBue rpanw
TPEYrONbHLIX fPU3M, 38XBATHOAET YACTULH
CNOA W TPAHCNOPTUPYET UX MO NAOCKUM NO-
BEPXHOCTAM DOKOBMX rpaHeR npaxruyecKkw
6e3 naIMeHeHMA KMHETHUECKOA 3Heprun 28
CYET NAABHOIO NAMEHEHWA HANPaBNEHNA ABK-
weuun. Boane sepuinHm xawaon npusmm 9
NPOMCXOAUT YRSPHOR CRunHUE alseceHecy-
wux notoxos, obpaaywwux appa HOHTaHOS,
MAPUBOARUIMX B WHTEHCUBHOE UMPXYNAUMOH-
HOE ABMXEHNE CAOR, IAKAIOYEHMMHIA Mexay
CMEXHLIMWA HACAADUMEIMKM 3nemeHTaMu 11,
Marepuan, pupoweHHLA NOTOKOM Ha NO-
BEPXHCCTL CNOA, ROA ASACTBVEM CUAL TRXE-
CT OnyckaeTes No GOKOBbM NOBEPXHOCTAM
HBCAKOYHBIX AEMEHTDB K MX OCHOBSHUAM, 48
ONATE NOAXBATHIBABTCA CTPYAMW TENAOHOCH-
Tena, Takum oOpa3om, BaaXHWA Matepwan,
nopasaemuiz B ANNBPAT, NPOABUIanCh OF
30HL 33rPY3KW K BHIPY3KE, COBEPIAET MHO-
rOXpaTHO® UMPXYRSLUWOHHOE gBuxeHne. OT-
paboTtaHHpA TENAQHOCUTENL, NPOWEAUINA
yapes cnol, OTBOAMTCA W3 annapara ueped
wryyep 6. a snCYWEHHLIA MaTepwan — yepea

ycrponcTeo 5,
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