4.2. daexrpodope3 0eJIKOB B MOJUAKPUIAMHUTHOM reJie

Monekynbl OelMKOB B 3aBUCHUMOCTH OT pH pactBopa HecyT TOBEPXHOCTHBIM 3apsij
(anmexTpuueckuil), KOTOpBI ompenensercs coctaBoM mnepBuuHoil AK mocnenoBatensHocTH. [lpu
pH=PI (pl-m3035mekTpuueckass Touka) MOJEKylbl Oenka He 3apspkeHbl. [Ipu pH>pl momnekysbi
OTPHLIATENIFHO 3apspKeHbl, a npu pH<pl — nonoxurensHo. B anekTpuueckoM mose MoJeKysbl Oenka
B 3aBHCHMOCTH OT MOBEPXHOCTHOTO 3apsifia ABIKYTCS JIMOO K aHOAy, JuO0 K katomy. CKopocTb
JIBYDKEHUST MOJIEKYJT OyJeT ONpelensiThbCs BEMTUYMHOW 3apsiia M XapaKTepoM Cpelbl, B KOTOPOii
MIPOUCXOINT paszeneHue MoseKy. OOBIYHO IEKTPOo(dOpe3 MPOBOIAT HE B paCTBOPE, a B rejie, 4TOOBI
u30eKaTh CMEIIMBAHUS PA3JCIIONINXCS MOJEKyld. B reme Ha CKOpocTh JBIMKEHHsS Oenka
CKa3bIBAaETCS MEXaHMYECKOE COMPOTHBIIECHHE: YeM OOJIbLIE pa3Mep MOJIEKYJ, TeM MeEJJICHHEee OHa
nBmkercs. Takum oOpa3oMm mpu anekTpodopese OEIKOB B HATUBHOM (HeIEHATypUpPYIOIIEM) Teje
XapakTep pasleNieHrs MOJIEKYN ompezensercs AByMs (akTopaMu: 3apsiioM M pa3MepoM MOJIEKYIL.
Haubonee gacto snextpodope3 6enkoB mpoBoaaT B nonuakpuiaamuaHoM rene (ITAAT), Ho Takxke
WCIIOJB3YIOT TeIM araposbl, arapa, kpaxmana. [IpeumymectBom [TAAID siBiisgeTcss ux mpo3pavyHOCTb,
BO3MOXHOCTh LIMPOKO BapbUpOBaTh pa3Mep MOp Tejs, MeXaHH4ecKash MPOYHOCTh, HHEPTHOCTH IO
OTHOILICHHUIO K aHAJM3UPYEMBIM BEILIECTBAM.

[Ipu snexTpodopese OenKoB B reje, coAepiKalieM aHHOHHBIN JeTepreHT — AoAenuicyibdar
Hatpus (/JJHC), moaBmXHOCTH OENKOB 3aBHCHT OT HMX MOJICKYJSIPHOM Macchl, a HE OT 3apsna
monekyn. IIpu snextpodopese B 10%-nom ITAAIL, comepxamem 0,1% JICH, nns OenxoB c
MostekyssspHoit maccoir 10000-70000 cymiecTByeT JMHEHHAsh 3aBHCHUMOCTh MEXIY JIOTapu(dMoM
MOJIEKYJISIPHOW Macchl M 3JIEKTPUYECKON MOABMKHOCTRIO OenkoB. JICH-amekrpodopes OenkoB B
MOJIMAaKpWJIaMHUTHOM refie (anrnmiickass adbopeBuatypa — SDS-PAGE) mmpoko ucmombszyercs mis
OTIpeNieNIeHUs] UX MOJIEKYJIIPHOH Macchl, paseneHus OeNKOoB, PAacTBOPUMBIX B MPUCYTCTBUH
JeTeprexTa.

Hwxke npuBoautcs mporokon JCH-ITAAT-snextpodopesa mo Jlemmmu (Laemmli 1970).
Hcnonp3yemasi B 3TOM IPOTOKOJIE CHCTEMA C JABYMS TeliIMU Pa3HOrO COCTaBa MO3BOJISET MOTYUYHUTh
0oJiee BBICOKOE pa3pelieHue OeIKOB Pa3TUuHON MOJIEKYISIPHOM MacCHhI.

Xo1 paboThl.
Ilpucomoenenue npoo.

1. Knerku GakTepuii B SKCIIOHEHIIMAIBHOM (ha3e pocTa ocaxnaroT neHrpudyrupoanuem mpu 7000
o6/mMun (u3 10 mi). HagocanouHyto HUIKOCTh NMEPEIHBAIOT B HOBBIE IEHTPU(YKHBIE MPOOUPKH,
KJIETKH OaKTepuid CyCrIeHIUPYIOT B 250 MKJI TUCTUIUTUPOBAHHON BOJIBI.

2. K cycnensun npunuBator 250 Mkn 2X 3arpy3ouHoro Oydepa anst 6ernxoBoro ¢opesa, mpoOsl
MEePEMEIINBAIOT, ATUKBOTAT 10 10-20 MKJT M 3aMOpaXKUBAIOT ISl XPAHEHUSL.

3. K 9 mn cynepnatanta npuiubatot 1 mi TXY (100%). BeiaepkupatoT Ha Jiby B TeueHue 30 MUH 1
nentpudyrupytot 30 mun npu 12000 06/mun nipu 2°C.

Mecmo npeononazaemoco ocadka nyuuie OmmMemums MApKepom HA YeHMpugyxrcke — 3mo 8
nocneoyoujem no3goaum 6oee HanpagIeHHo CMbl8AMb NOYMU Oecy8emHulil 0CA0OK.

4. Ocaznok npomsbiBatoT 1 00béMoM nensHoro 80% anertona, nentpudyrupyiot 10 mun npu 12000
00/MUH.

5. BenkoBBIi 0CaJ0K BBICYIIMBAIOT U PACTBOPSIOT B 50 MKJI JUCTWILTUPOBAHHOM BOAbI. Jl00aBisioT
paBHBIN 00BEM 2X 3arpy3ouHoro 0ydepa, anmukBoTaT 1Mo 10-20 MKIJI ¥ 3aMOpaXKUBAOT JIJIsl XpaHCHHUS.

Inexkmpodhopes denkoe 6 cucmeme Jlemmau.




1. BbIMBITE KaMEepPhbl ACTCPICHTOM, XOPOLIO CITOJIOCHYTD,

2. CoOpatp "conaBuu" M3 CTEKISIHHOW M KEPaMUYECKOH TUIACTHH, pa3felieHHBIX cIieiicepamu, H
3aKperuTh €€ BEPTUKAIBHO HEMOCPEICTBEHHO B (HOpPE3HOM e "mpoxen” )
3arepMeTn3upoBaTh HM3 Kamepbl ans renst 1.5% HoW arapo3 //7

TJIMIMHOBOM  3JyiekTpodope3HoMm Oydepe (s 3TOro akkypai
oxnaxaeHHbId 10 55°C pacTtBOp arapo3bl CHHU3Y B IPOMEXYT
YCTaHOBHUTH ()OPE3HBIA ammapar Ha TOPH30HTAIBHO YCTAHOBJICHH
BHEIIIHUE Kpasl CIIEUCEPOB.

oSG ¢ e

arapossas "mpobaa”

3.  TlpuroToBUTH HKHHU/PA3ACISIONINN TEIb.

CTOKOBbIE PACTEOPSI KoneuHas KOHIIEHTpalys aKpuJiaMuJia B pa3/IesoIeM reje

5 6 7 175]| 8 9 10 12 | 13 | 15 16
30% axpwramun / 0,8% | 2,5 3 [ 3,53, 7| 4 4.5 5 6 (65|75 8
OMCaKpUIAMUJI, MJT 5 (2,25) | (2,5) (4)
4x Tris CI/SDS, pH 8,8 | 3,7 [3,75| 3,7 | 3,7 |3,75| 3,75 | 3,75 | 3,75 |3,75| 3,7 | 3,75
MII 5 5 5 (1,875)|(1,875) 5 |(1,875)
(4x pazgensronuit
Oydep)
JuctunnupoBaHHast 8,7 18,25 7,717,517,25| 6,75 6,25 | 5,25 14,75| 3,7 | 3,25
BOJIA, MJI 5 5 0 (3,375)[(3,125) 5 (1,625)
10% mepcynbdat 0,0 {0,05( 0,0 0,0 0,05 0,05 [ 0,05 |0,050,05/0,0]| 0,05
AMMOHUS, MJI 5 5 5 (0,025)(0,025) 5 1(0,025)
TEMED, mn 0,0 {0,011 0,0 0,0 {0,01| 0,01 0,01 | 0,01 {0,01]0,0| 0,01

1 1 1 (0,005)[(0,005) 1 [(0,005)

Bcezo 15 mn, umo docmamouno ons npucomosinenus eens ciedyioujezo pasmepa — 0,75mm X 14em x 14cm. Komnonenmeor
pacmeopa credyem nepemeulams MuamenbHo, HO OCHOPOICHO, He donyckas obpazoeanus nyswipeil. Ilepcynvgham
ammonuss u TEMED o0obasnsiom ROCIEOHUMU - UMEHHO MU 08 KOMHOHEHMA UHUYUUPYION NOIUMEPUIAYUIO
akpuramuoa.

4.  IlpuroToBieHHy0 cMech 0e€3 NpPOMEIJICHUS 3aJIUTh MEXIy CTEKOJ, 3aKpEIIEHHBIX
BEpPTUKAIbHO B ammapare Juisd sjiekTpodopesa. 3anuBarh cienyeT Ha 2-3 MM HUXKe Kpas 3yOLoB
rpe6eHKu (Tpy moJMMepH3aluy aKkpuiaaMua "coxxMercs”" U pacCTOsiHUE OT Kpas 3yOua 10 resus Oyaet
OKOJIO caHTHMeTpa). Ha moBepXHOCTh relis HACIOUTh HACBHIILEHHBIN KOHIEHTPUPYIOUIMM Oydepom
M300yTaHOM (€CIIM ATO JOMyCKaeT MHCTPYKIHUSA K (GOpEe3HOMY arrapaTy) Wid BOAY CIO€M HE MEHee
S5MM (monuMmepu3anus akpuiamMuaa He MJET B NPUCYTCTBUU KHUCJIOPOAA) M OCTaBUTh Tellb JJIs
HoJiuMepU3aliyi He MeHee yeM Ha 15-25 MuHyT;

Mooicno 3apanee ecmasums 6 annapam epeOeHKy u coelams OMMemKU HA CMmeKie MapKepoM,
Komopvle 0y0ym coomeemcmeosams Hu3y 3y0408 epebeHKu. Imo 6 OdlbHeuuem NOMOMCem npu
3anumuu 2ejisl, a maKoice U npu 3a2py3xe 00pasyos 8 IyHKU.

5. llocne mnonuMepu3aluu pa3ieisiOUIero reis CIUTh HW300yTaHON M aKKypaTHO IPOMBIThH
IOBEPXHOCTh Te€Jsl BOJOW AN yJalleHHs M300yTaHoJIa, OCTAaTKM BOJbl YJAJIUTh NPU TOMOLIH
(bunbTpOBaNBLHOM OyMaru;

6.  IIpUroToBUTH KOHIIEHTPUPYIOIIHIA TeNIb CIESIYIOIIET0 COCTaBa:
4% KOHIEHTPHUPYIOIIHI Ieib
30% axpunamun / 0,8% Oucakpunamun — 0,65 (0,325) mn
4x Konnenrupytromuii 0ydep, pH 6,8 — 1,25 (0,625) mn
Juctunnuposannas Boja — 3,05 (1,525) mn
10% nepcynbdat ammonus — 0,025 (0,0125) mn
TEMED - 0,005 (0,0025) mn



7.  BcTaBuTh (HE MOIHOCTHIO) IPeOCHKY MEKIY CTEKIaMH;
8.  3anuTh KOHIEHTPUPYIOIIUHN T'€lib, BCTABUTH MOJHOCTHIO IPEOEHKY;

9.  Tlocie momMepu3alny yCTAHOBUTH BEPXHIOK KaMepy B HIKHIOK, 3a5IUTh Oydep s
aneKTpodopesa, BHITALUTH TPEOCHKY;

10. HemenneHHO NPOMBITh JIYHKH LIIPULIOM, ITONPABUTh U30THYBIIHUECS EPETOPOJIKH MEXKTY
KapMaHaM¥ (71100 MIIOCKUM HAKOHEYHUKOM, JTMOO UTJION HINpULa);

11. Buectn HE0OX0MMMBIH 00BEM OCITKOBBIX MPOO, MPEABAPUTEIHHO TEPMHUUESCKH 00paOOTaHHBIX
Ha BojsiHOM Oane ripu 100°C — 3-5 MuH. 111 MOTy4YeHrs HAUTY4Iero pa3penieHus, HeMeJICHHO
NEPENTH K CIEIYIONIEMY TYHKTY.

12.  3axpbITh KaMepy KPBIIIKOM U BKIIOUUTH TOK. belKOBbIe MMHU-T€/IN OOBIYHO Pa3rOHSIOT NPU
noctossHHOM Toke 10-20 MA (10 MA ms 0,75 mwm rens, 20 — s 1,5 mm) ¢ Hanpspkerrem 100-250 B
(ue 6omee 300 B!!!) no momHoro BeIX0a Kpacutens (OpoM(EHOIOBOTO CHHETO) U3 Tells.

13. Tlo oxoHuaHHHM 1EKTpOdope3a CTEKIITHHbBIC MJIACTUHBI BEIHYTh U3 allapaTa, akKkypaTHO
pa3aennuTh, ¥ IOMECTUTH reflb B oKpamrBaromuil pactsop (Kymaccun R250 — 1,5%, ykcycHast k-Ta —
10%, stanon — 20%) Ha 45-60 MUHYT C TOCTOSIHHBIM aKKypaTHBIM IIOMEIINBAaHUEM. 3aTEM Tellb
MEPEHECTH B OTMBIBOYHBIN pacTBOp (ykcycHas k-Ta — 10%, stanon — 20%), B KOTOPOM BBIJIEPKATH 2-
24 qaca.

Temnepamypa enusem HaA CKOPOCMb OKPAWUBAHUSA U OMMbBIBKU — MONCHO NPOBOOUMDb
oKkpawiuearue/ommuieKy 8 mepmocmame (37-65°C) 6 niomuo 3akpwuimoti nocyoe (80 uzbedxcarue
OMpasienus napamu YKCYCHOU KUCIOMbl U IMAHOAA) U MeM CAMbIM COKpAMUmMs 8pems dmand.
OmMmblBOUHDILL PACMBOP NO Mepe MO0 KaK OH 0y0em OKpauusamsCsi, Iyuule 3aMeHsimb Had HOBbILL.

C nomowwio kpacumena Kymaccu R250 mooxcno demexkmuposamsv He menee | mxe benka
00HOU nojoce, a ¢ NOMOwbio Oojiee YYBCMEUMENIbHO20 Memood CepeopsaHoc0 OKPAUWUBAHUS — He
menee 10 ne.



Cpenpbl 1 peakTuBbI ISl 0€JIKOBOTO 3JIeKTpodope3a

XY (100%)

Tpuxnopyxcycunas kucnoma (TXY); CCI;CO.H; Mw=163,39g/M
xpanums npu NT, 6 memHome, noo mseotl

XY —100r
H,O nucr. —45.4 ma
— 100 mn

2x Oyghep ona 3azpy3xu oopazuoe (Xpanumo 6 3aMOPOAHCEHHOM 8UO€)

4X KOHIIEHTpUpYIOIIHii Oydepa 0,125 mn
10% SDS 0,300 mn
50% I'nuuepun 0,200 mn
2-MepKarTo3TaHoJ 0,050 mn
0,1% 6pomdeHOTOBBIN CHHUI 0,200 M
JuctrinmupoBaHHas BoJa 0,125 mn

Bcero 1,0 M

4x konuyenmpupyrouwuii oycgep (0,5 M Tpuc/SDS 0,4%)
15,125 r Tpuc-ocHoBanms, pactBoputh B 100 M1 IUCTHIIIMPOBAHHOM BOJBI, JoBecTH 10 pH
6,8 1H HCI, no6aButs Bogy a0 250 mi, npodunsrpoBats. JJob6asuts 1r SDS. Xpanuts npu 4°C.

4x pazoenaowuii oygpep (1,5 M Tpuc/SDS 0,4%)
45,5 r Tpuc-ocHoBanms, pactBoputh B 100 M1 nucTmimupoBaHHOM Boabl, fJoBectu 1o pH 8,8
1H HCl, no6aButs Boay 1o 250 mi, npo¢punstpoBath. Jlo6asute 1r SDS. Xpanuts npu 4°C.

10x Tpuc-2nuyunoewiiit 0ocnoenoii oygep

30.25 r Tpuc-ocHoanus v 144 r rmuuuHa pactBoputh B 600 M AMCTUINIMPOBAHHOMN BOJIBI,
JIOBECTH 10 KOHEYHOTro o0beMa 1 IuTp U NpopUIbTPOBATS.

SDS no6asuts 110 0,1% B okoHUaTepHOM 1X Oydepe.

Pacmeop axkpunamuoa/oucaxpunamuoa (30% (6/0))
K 30 r akpunamuzaa u 0,8 v N-N'-metunenoucakpuiamuia 100aButh 50 M1 TUCTHIUTHPOBAHHON
BOJIbI, TIOJTHOCTHIO PACTBOPUTH U J0BecTH 00BEM 10 100 Mut, mpoduIbTpoBaTh U XpaHUTh B TEMHOTE

B3BemmmBaTthb B Macke!!!

AKkpunamud nocmenenno 2uopoauzyemcs 00 AKpuiIo8ol KUCIOMbL U AMMUAKA — He XpaHume 0Oojee
30 oneii (06s13amenvHO NPocmMagums 0amy Ha smuxemxe!).

Pacmeop onsa okpawueanus

10% (o/0) ykcycHas kucnota, 20 % (o/0) atanon u 0,25 % (8/0) Kymaccu OprIiIHaHTOBBIN CHHUN
R250. IMocne pactBopenus p-p Kymaccu mpounbTpoBaTh.

Ommuleounvlii pacmeop
10 % (o/0) ykcycnas kucnota u 20 % (o/0) sTaHoII.

Jlara oonoBienus: 14-06-2017



PactBopsb! s okparuBanus o Kanry.

1. @ukcupyromuit pactBop: 30% (mo o0bemy) 3tanomna u 2% (1o 06semy) hochopHOIi KHCITOTHI.
Oran pukcanuu MOXeT OBITh OMYIIEH, HO HE0OX0auMO ycTpaHuTh SDS nmpombiBkoi rens 3 x 10 Mun
B Bojie MilliQ.

2. OkpammBaromuii pactsop: 0,02% (Bec / 06bem) CBB G-250 B 10% (00bem / 06beM) 3Tanoune, 5%
(Bec / 00bem) cynbdara amomunus 18-BogHoro u 2% (Bec / 00beM) GochopHOit KUCTOTHI.

Jlns mpurotoBieHus 1 1 CTOKOBOTO pacTBopa HEOOX0AUMO pacTBOpUTH S0 T cynbdara aTFOMUHUS
18-BomHOTO (WM 71, rpaMMa aJTFOMOKATUEBBIX KBACIIOB) B IOCTATOYHOM 00Beme BoIbI MilliQQ
(manpumep, 500 M), mo6asuthk 100 Mt 3TaHONIAa U cOOTBETCTRYIOIIEEe KostmuecTBo CBB G-250 (0,2
r). 3areM, n06aBbTe 85% Qochopryto kucnory (20 r) k pacTBopy 1 goBenute Boxour MilliQ mo
xKenmaeMoro oobema. PactBop /uig okpammBanus o Kanry nmeer T€EMHO-3eTIE€HBIN I[BET.

3. OTMBIBOYHBIN PACTBOP: HET HEOOXOIMMOCTH B OTMBIBKE. J[JIs1 yTaleHHs OCTaTOYHOTO KOJIMYECTBA
CBB, renb MoxeT ObITh KpaTKOBpeMEeHHO MPOMBIT B 10%(00. / 06.) atanon u 2% (06. / 00.)
dochopHO KUCTOTHI.

Komnonanoe okpamuanne CBB G-250 mo Kang et al.

1. 3adukcupyiite 6enku B TeueHue 20 MUHYT - 1 "aca uiau npoMoiiTe reib 3 X 10 MUHYT ¢ ITOMOIIBIO
MilliQ.Boxpr.

2. Yaanute Gukcupyroumii pactsop. MHKyOUpyiiTe refb B KOJJIOUTHOM OKPAIlIMBAIOIIEM PacTBOpE
CBB G-250 ¢ nokaunBanueM. Bpemst 1oCTHKEHUS TIOJIOBUHBI MAaKCUMaJIbHON MHTEHCUBHOCTH
OKpammBaHus cocTaBiseT okoiio 20 muH; OkpamrBanue Ha 90% 10 MAKCUMAaJIbHOTO YPOBHS MOXKET
OBITH BBITIOJTHEHO Yepe3 2 yaca MHKyOaIuu, JJisi MAaKCUMaJIbHON MHTEHCUBHOCTH OKPACKU MOXKETE
OCTaBUTH T'ellb OKPAITUBATHCS B TEUEHUE HOYH.

3. Y anute okpamuBaromnuii pactsop. st 6osiee BHICOKON 4yBCTBUTEIIBHOCTH HECKOJIBKO pa3
npomoiite renb B 10% (00. / 06.) aTanone u 2% (Bec / 00.) pochopHOil KUCIIOTE ¢ MOCIeayoIei
POMBIBKO#H B Bojie MilliQ mmst HeTpanm3anuu rens.

4. Xpanure renb B 7% BOJAHON YKCYCHOM KUCIOTE.



