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ABSTRAKT

Univerzita Karlova
Farmaceutick8 fakulta v Hradci Kr 8l ov®
Katedra biochemicklch vnd

Kandi d§t : Val ®ria Marinil ovs§

Ved¥ca di pl omoRNErjEvpar 8\coewPb.D.n §

N§zov di pl omo vPeujr ipfri&c8ec:i av me mhe @nbBHRS7B

Membr 8novo viazanl, porcAhlsnd z dddRdy BDR
dehydrolgrerad@ulr §2 kym JeSpazomm@éd prmpedkBmary®
OQudsk®ho OAgannamrui.e k ned o s tjehd klastnostiach bal m8 c i i
pozoro v aruimy g k d e s a oznalujel akal i Reggolzaomochs
a endoplazmatickom retikule (ER). Ide tedaoper oxi zom8& | ny er2end u kkutjovicli
ako kofaktor vVmggaaomADODP#Hani zme sa prejavil
bi osynt ®ze8npch ®b &t mloimcihdov pol as Yal doiBpeade &y .
DHRS7Bvbunke,apr 2 padne nchoeekiachs Acttoposi a0 ipteta gpeku
sa s pr&metomv i skumov.

CieOom pr ge el adBrekbmbinantnl Ou d sekniz TDHRS7B
pri pr aSebnuin kviKetN.ge je to membr §novli prote2n bol
detergent, ktorT dok&§ggzf osrdiollmpDHRS KEjrwowmeasd r §
zachovaS jeho akti vi tdetergeNNdPM \hkortanteSjcddi (w/ws a | a v i
proten:detergent. nal g2 mi k rpoukrmi f, iaini®18 achmomatografia pri ktorej
saz2 s kal | iDHRY7B, kto roftale@ktivituv o | i @e62 omolnfg/min. Tento
| i ®tnlz oudes | ¥Mpili$e mu v T rea Faunmaceutickej fakulte v HradciKr § 1 o v ®.



ABSTRACT

Charles University
Faculty of Pharmacy in Hradec Kr 8l ov®
Department of Biochemical Sciences

Candidate: Val ®ria Marinil|l ovs
Supervisor: RNDr.Eva No,WwhD.n§
Title of diploma thesis: The purification of the membrane-bound enzyme DHRS7B

The membrane-bound DHRS7B enzyme, from the SDR (short-chain
dehydrogenase/reductase) superfamily, is one of poorly characterized protein of the
human organism. Despite the lack of information about its properties, it was observed in
mice, where it is named to as PexRap, localized in peroxisomes. It is a peroxisomal
reducing protein that uses NADPH as a cofactor. Its participates in biosynthesis of
peroxisomal ether lipids during adipogenesis in mice. The role of human DHRS7B in
cells or evantually in diseases has been only speculated and therefore it is in the focus
of research.

The aim of this work was to obtain the pure recombinant human DHRS7B
enzyme prepared in Sf9 cells. It is a membrane protein, so it was necessary to find a
suitable detergent that is able to remove the DHRS7B enzyme from the phospholipid
membrane while preserving its activity. The most suitable detergent was DDM 1:1 (w/w)
protein:detergent. Further step was its purification by affinity chromatography, the pure
DHRS7B protein with a ketotifen reducing activity of 62 nmol/mg/min was obtained. This
pure enzyme will be used for further research at the Faculty of Pharmacy in Hradec
Kr 8l ov®.
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1 BVOD

Poznanie ni ekt or T c v dopamotioe kmmohTmedi c2nskym
pokrokom ar ozvoj u vedy. Endiemy dezo qeard§ oyKim®tdkukm § z y
reSazconbolSSDRYr vI kr §t rokudd8hvbiafkit kRavi @& E@élaich
pr2tomprody3dieadi cavl| ej bunke20l6)Bldeharilac hétor akt Yic
nadrodi nu, pktooor§kr@D0asile00 | | enov ( OgodBmMoman et
vroku 2012 u g bwvedenl OMWO01&E z ntejimmnadrodne (Persson and
Kallberg, 2013)anesk®r sa tent o Y¥daljo0 Or ozz8gz2r&immenaal 1| 2 s |
al., 2015). Ni e k t @u d®senZ®bmy z nadrodiny dehydrogen§ #redukt§ zsk r §t ky m
reSazscbonbr e ®gz2osharn§vaj % didezgyvdj Yabiodkit or T ch o
je n8dorov® bapngeied adloddiyankdirm mo m

Mnoh®Tzht o OudskTEésh 8§z Ses tvuepQméi ® alaif Inie
sYa op2vsab®c. Vgeobeenczniemyi dvei a@an® do membr §n s
podjednot i ekichjedjemembd éh/navo viazanl enzim DHRS7B
sa v endoplazmatickom retikule. J e ho %l as S s an ap rneedtpaobkol laidcgk T ¢ h ¢
amo g 8 ogiel ajnap at ol ohgsiawdhIPr e z 8kl adn¥% cbhratd akt er i
potrebn® najprvstiawe, z2kthoamiigeNmdmg? s k uteda

v purifikovanom stave.



2 TEORETI| CKSG L
21 Membr 8nov® protezny

Giv¥% bunku mogno chardktegitzdechSmakeksilss
uprostred obal u. TITm je biologick§8 fumkcmbr §n a,
gi v®ho organizmu. Je tovh%ro®mlammedadptovedkEj ¢
za pr2jem8myoweé R¥rairkBaatiu bunky. Vs %] asmT predstavgch
charakterizovan§ ako f I(Gipda) 8 eha208) Tedo rselrgd rjudt
z lipidov, prot e 2 ngacharidov,pr i | om z 8kl adn¥ st asfibgalipidyvori a f
Lipidyhyndarjddli & wikltkour,8 s me rnuej neb r \&gegen alebo dva
hydr ofkonteppear al el ne u svpno¥sitiraad aimé®orbdno§ n y

mimabunkovy priestor

- fosfolipid ooy P pohfad cez elekirdnovy mikroskop
Obr §zlo&t r ukt Yar a bi omembr 8ny ,20I3paj del ov
TekutT charakter zabezpKéNge frnieumbd n88 ad vpoojlvorts
neust 8l e sa men?2 saej o,§aklgev,akpor ecse/dvoaki ¥s i st 8§l e
Okrem z8kladnTimémhait 8ge ekashS§dza aj jeopamnerel chol
kmnogstvu fosfolipidov ud8va fluiditu membr §n)
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Z8k| asthbbwy get kT ch bunkovich organel, s2ce
ale za gpecifick® f umeknbire& pwd ®elThayhk ®povpdao®e?2n)
vorgani zme r ! znre§ npcois tfayvzeinoileo gvidmlelscls Yp |l ac¢ ®oaj a
farmakolog i ¢ k e j | i e| b y2006, Séddor etbls2 @4 )a.l .Mt gu ma$S %l o
receptorytramgploiyt ®&n yRogz&neyQuj ¥4 sa d,oatochmoch sk
integr 8l ne membkt@8omuo®&® hiBrdtag 2/n w.,0d zt mgmbr Btembr §
ich miagyednel i S iba narugen2m | i psthawdije 2wirys tOayh.k
oddelite Onj@e dnoduc hT mi (Albpris set al.p 8005). Anal Igza - nc W
sekvenci2pr edpov easi 80% v@e t piroh e2nov produkovanich H
Escherichia coli a Saccharomyces <cerevisiae s% integr$8
(Seddon et al.,, 2004).1 nt egr 81 nieter pprgastj é2inpyi d mi p rsd satbrTecchn 2 ¢ |
vod2kovich most2kov, Main- ndoeviiterakti.PM esnobvr] §cnho v ®2 |

pr ot tedamy ghuya&ociova n ®memb r §tromiu * zny mi  s(PBr.2)o b mi

a) Transmembr §nov® prote2ny uoniLeasppSnleyn®e mtaipd 6 ve® h
r e Satzrcaan s me mb rp§ md wBlnyodvr cafa jelumiestnen§v  me mb.r § n e
Tieto prote2ny m:gu prechgdz&kd Smembr §nou r az

b) Membr §nov® Ipidavdu&dtvowk me mbr 8uteakT cht o j@ichot e2 no v
pol ypeptidovIl rke Swmeznebcedmuealepoovji eanciekrovimeil e nt n T mi
vazbami

c) Peri f ®r n gk tporro®i es?2ayn ®e mbs ISakeT mi nekovalient nT mi
ML gu tioterdkgieSnegat 2vne nalbiitil mimi (Apertalda.2 n mi
2005).

Pr ot digidovows
kot vou k me

\ Fosfolipidovs

Integr§8lny mem Perif®rny membr 8§

Obr 8z2:kR®* zne spltsoby i nterakci 2 p
(Internet 1).
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2.2 Detergenty

Pregt Ydinembr §noviod levd n s e jj ef oprontieh eajpmv ®
uvoOmdwoj vrstvy . Pnelmbehg dy c h § kz@mor u g dipidove]
vrstvy au v o Onneenmbur § cghy o obve Pemo procesu v o Onzd roisd ol i pi di ¢k«
priestoru sal urbddipeag é 5 & &kmmink r ®t ne h o proteznu
uvoOnemlodhe2nov | e poNarsaubiiv§&ciumembf Ek@ebak2nov
sana | astwyjuyg2evaj % detergéepeme hkowvodimStajedgt ennz
chemick® zl| %l eniny amfifilnej povahy, obsahuj
membr §novich fosfolipidov sa [|2¢gia t1Tm, ge
asprotmewnwsr aj % k o mipdeetxe rpgreontte 2tni e § Tri a7 Tov &4t Tv amiy
tvoria detergenty a | bez pr 2t omvywosenié tohprkamplexts awv o Oneni e
enzli nmembr 88yod2koncentr ci e prQObd3iiAberisetdet er g

al., 2005).

Fosfolipidovs8 n

rRolmm

VN

N2zka koncentr § Vysok8 koncentr 8§ci
oV W
" S i<
L\ﬂ T <L P
v Jha
2V 1
.{;j,—“‘
Obr 8z8&8k zZn8zorneni e vpl yvu rtznej koncent i
(Internet 2) .
Pri n2zkej koncentrilhoai membod®zenugeént i Wiiape ¥ v

nadbyt ku pri dan®h oh yddertoefk mermet un &svai a ¢glhona me mbr &
t r ans me mbao pSrnootve®aknho u & o Oapiraost redi a fosfolipidov
tenzidujehydrodidmdzpel ¥tt pa g @sBtnak w. Pri wvysokej
detergentu sa tak viydetergentiAlbertk & ahp200®)X pr ot e 2 n

12



221 Vgeobecn® vlIastnosti detergentov

Medzi j ednu Zo z8kl adnTch charakterist?2zk
micel 8remd ri§@GMICR| o j e najni ggia mognS§priklorejc ent r 8¢
d o ¢ h § dworbe nkcely (Janson et al., 2011, Walls et al.,, 2011). Pr i vyt v8r an2 m
tvoria "chvosty" tenzidov ( hydr of - bne konce, zvyl ajne uhOo\
podobn® a&vajpdé&jgech ionizovan® (alebo aspoR |
vonkaj g2 obal, ktoadhT mdpgwobr& Pothalst vyt vEsran
mi cel 8r ne hodokohngpdlzeax uk n8hl e]j z me n ef ypzoi vkr8cl hnoyvc@h
vlastnost2 Hodnota CMC jechar akt eri st i kou dame®@so detve rsd eorstt u
od podmi enok, vr 8tane pH, tibnehkepvam,| ylipiegd\
det er gent nTl(Setdonmebal., 0044IVAdgi nou sa meozhedzae vag 10
5 a ¢ mal.am'

Hydrofdna hlava

Tes

CMC
; Micela

Hydrof- bny chvost

Obr §8z40kvorba micely pri dosi ahnut?2 CN
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CMCkles§8 s dOgkou alkyl ov®hpaonrdtee 942 ¢d cha
v 2 z iv mdiekule detergentu (Seddon etal.,2004).Pri n2zkych teplot8ch
ner ozopataktsmp®@st upne so zvygbupRE& jmet edptérgentgt nos S
zvyguje sa | eflnd kdmc eretdroSdiashqnev &£riviCe t epl oty d
atTm jeho r, pempiusshtanoasdido bodu kriti ckkeN mi c el
monom@rendenot ky tenzi du z @adplataspritktorejmmvadGe mk g et wi
ikrygtalick§8, mimoeloi§u®moar a o,ss&h enaz 1 v aBodKSBigma-t o v
Aldrich, 2017). Pr e mmdeh®r genty je CMT r (Obmm3 PKt @att ovm
monom®r ov o0 b smicaldjneu tZincimyw ak o a(@eddergeadl.,R@®4)| 2 s | o

(O]
(D)
©

Kr gt a
© yg
_ f8za
[&]
w)
- Kraft
- rartov cMC
c bod
(D)
[&]
c
o Monom®r
N4

f 8za
Tepl ot a
Obr 8z krafick® zn8zorneni e Zz8visl|l osti konc

teploty. Kraft ov bod | eSigmasAirich, QMTD).

14



2.2.2 Skupiny detergentov

1) | -nov® Udeterganty,&mh togb® ahuj 2 skupinu s n8boj om,
buN kati-novl @l etbaokityddeip fnovdy uhOovod2kovIl r
ster okostunndse d nTnmajz¥%l| i njne j @i icddentiecrkgfient dodecyl su
(SDS), ktacheiieckeyjzvytl ma§g meo dnmalshk yl sul f 8t ov, naj n
laur yl s@@brf & t(lnternet 4). Ef e k t j& \anpyr i sol meimbr 88owvi ch
prote2nov, al e t ak maenatwujecpy od @ Nunrelkit tog j® rmireortye 2 r
byGpar®natuomadsam®nen2m dena$D$rMejd%d e HNa Ingpravi keuh
detergentov patamdbnicemylbr omi che{ €TAB) , ktorT n
kat i oni c k($eddor eyagh, @004, Internet 5).

DODECYLSULFAT SODNY (SDS)

| I

Hydrofobna cast

Hydrofilna cast

Obr §z6oRodecyl sul f8t sodnl (SDS).

2J)Nei -nov® detergenty obsahujbYu N epnoal byi ot x¥ ,ehtyyd r®nfc
alebo glykozidicklich skup2n. Nei -nov® deterge
rel at2vne nedenatu ¥aneidie lipid-lpid a interakae lipid-pr ot e 2 n

s k ! ako interakcie pr o tper2ont e2m§m Towmo $RUjudi vnei§chnavich
detergentoch bez ovplafunkierdiokstngsB puét e? 8unydthk
bude prote2wo igwojowjanbi ol og iPatkem amdpt &k m-e | for
dodecyl-b-maltozid (DDM) (Obr.7).Ni ek k o §t®k oreSiazmne®®ho det er gen
je n-oktyl-h-d-glukopyranozid ( OG) m! gu splsabprSot egalkkgi m§ci
pr 2 k| mmalio-mn dendidovije napr? k | Tatoh X-100, C12E8, Digitonin, Igepal CA-

630, C8E4, C8ES5 (Le Maire et al., 2000, Seddon et al., 2004).

15



Hydrofobna cast Hydrofilna cast

Obr §z70&t ukt %r a d e tDedegyk inf iumattozidu (DDM).

3) Zwitteri -nov® detergenty kombinuj % vlastno
VO vgeobecnost iprvoitaack ad/enaeki t-invowj®Tietbelt }lr ggreinrty . n a
bg§ze steroidov, a k &[(3-shétamidobrbpygl)v dimetlsylarhmoniolal-
propansuCHARBS),8tt v(or i a oddel en¥% triedu relatzy
Charaktersizdovkeo® i -novou silou z8vislou od ag
al.,2000).Ma jvia gidvegtruktur 8l nych gt Y%di §@&dddome mbr §n
etal., 2004).nal ej s aj@WI BERGENT 3-X.

16



223 Od st r § detergentu

Detergent,ktorsia poudgi je na zabezape| esmi & ossd lau toil
povolili v2 zby medzi membgRBamistali sme protazn min
me mbr §egbvykle vpomer ne vysokeijTak bnhaodebnyttroskci al. e m?
skomplikovaS Nal gi u pr §c unadbfok dedetgenjué dist z 8@ i Bet
az8§roveR Svahcohdgnw®o st redi e pr eprNalefTriverpor §roait -sdy
vyug?2vaj ¥% vliastnosti det er ge n$eddoreekah, 20DMC al ebo

a) Diall z a

Pri diallze s a naché&detaer gmed u ptavo t LY Ntu®
di alyzal y&pr8ij e utv golomiepgstnoume mbro@.n Syst ®m j e ponc
do tl mive®ho pufruzabemr? zkeths ttGebpalthost yani egani a p
me mb r § n a moatekuly®a ¢ kTm sa nevyr owboé roztakech.ov § h a
Gtudowaoie2n ost§8va uzavretl v oObv8)Ytieddniedi al y z
detergentu na koncentr8ciu niggimicelakag jrea CN
monom&rtyom® u byS bezpel ne oTescthrn§ rkean ef ed inaaljT|zeopu
detergenty s vysokou CMC a n?2azkioceu jneo |l vehkoud no& o
detergenty s n2(S8eddouetdl.B008)nos Sou

, rekombinantny
prolei n

Dialyzal ng
detergent

roztok proteinu

timivy roztok _—1
(pufor)

na zadiatku rovnovaha
dialyzy

Obr 8§z 8kPri ebeh odstr8neni a deterg
(Internet 6).
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b) Hydrof - -bna adsorpcia

Pri tejfto met - staeamf i f i | Nn® deter gent ymatice a gu na
(hydrof - -bnRo guwli Iskhywy) ol nom zmi em&nlPe drae nmichw j B
odstrS8hegei bu al ebo Teatept ¥ $jf unggd miaow.dst r aRovan
det er gent o@MCqSedddnzekal/, 2004).

c) G®l ovs8 chromatografia

Pracuena z 8§k | ade rozdi€ow medti defergemtom a bielkovinou,
detergentom a micelami alebo detergentom, lipidmi a micelami. G ®uUmiestnenl kvo | - n e
funguje ako sito, pr et o ge obyahujad ® mol ekul y paxh,an% za
zatiaO | o veOk®u prrevred ko kobdchin@ odada sa voa
vislednonGBRed w8 tehr amat ¢ @qrsafoi poug2va na vIimenu
i n(Seddon et al., 2004).

d) vimenn§8 chromatografi a

Vyug 2 v a ro8hejl nynedzi -dbeiteel rkgoevnitnnol vnoi mi c e |l
homog®nnymdg e ndiemicetami. T80 met-da sa p o u § 2 v adstigrerde
nadbytku neionickl ¢ Bz wi t t d rcidetergentov. Pr o t ea& achrasnatograficke;
kobnypot om el uuj e z meaelwuezmenoupthakegebsi pyemyt2zm i - n
detergentami (Seddon et al., 2004).

18



23 Sol ubiliz8cia membr&novich prote?2r

Solubiliz§8kitaor @Ples |deedik,o mzrjuegeni e vazieb
membr §n@oviome2 haSmi a me mb priSkiopom doc h §KuzwoOneni u
membr §nepv®hed nwuodn®h.d or matviNk adani u amfifilne
ktoroujepr 8ve det er glemidu A atenm&ria ) pr ot e dpmn svljimimmi c el
hydr of skupmamnje vkontakte sroztokom. Hydrof-b n e |l asti kpoo® e 2 nu
doposi aO i nmembargSrvoad i s &ydrof- brgni lkoncami detergentu.
Vtomtostave hotenzi d dok8&8gde preni eslTéjcko pirm@ked nur awot| r:
zabezpal§drm @ dinp® prostcelliec®dvkt or om doposi aO existoval
2004). Vi sl edkom -prey hpyduovioodG nue mdztoku, val a k osmuz m
m: geme Nal ejNapraedavaDmu al e s ddtergbniamiil 2&cioa mn
vedie ki nakt pwv8te? nfoov pl at?2 naj ma pr e dd@ergent
uhOovod2kovi m roekSayzlcgodnu,k orwapdr .a C8E4 al ebo CB8E®
inaktivuj “ce ako seofstedriod o @@ K@IEQledr)gemh Govod2 kov
r e S a(kecMvaire et al., 2000).

Lipidy zmembr 8nov®ho do prostredal preem@&@ dzaj %
vtirojf8zovom gbapa jetkeeMuasti. detzal § @mipdvi py Blan ®
| i pi dowowR. efagezzoal 2 na det er greembrv§gmen&marSg vov ®
fragmenty obkl open® mol ekul ami detergent u, a
apredpokl| ad@ktoka,exget uj ¥4 spol u proi rovnov_ggny
podmienkach. V etape 3 u g pomaly zal 2najpiobgBndvi®i dedh
solubilizovan® ako nejak® mal ® mnogstvo nes
zmi egan®ampokoaVet ape 4 s¥ vyt vor dipidadetergene|l v det
p r o t(@bt 8) (Le Maire et al., 2000).

Detergent

e
% q"-I_ grr' Hrydrophiic group

J’D Hydrophobic tail
o2 Doyl glucoside Tt

HLOH
8]

CHy— (CH,l = CHy

Hyilrophilic group  Hydrophobic il
Obr 8z kMe mbr 8nov ® wnpsrooltueb i | i
(Internet 7).
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24 Puri fi k8cia prote2nov

Purifik8ciou sa ozn®lrij ktwirdacdir g eprzé sksaa
ciom® pr otiesfomag. Pr i tomt o pr ocedst rdiantdongid 2& , k kt o
nie sY¥% potrebn®, rpsp.ebyNaslpdiswbpt §cwimesPprogereyvl
obvykle izolujeme z buniek, tkaniva alebo ze xt r aceul ul §Pngclz §kéladnZr
charaktebli iz@gWideipugunt potur ebn® ma$S cliiedtoejl fporome
Jedine takto migeme zisten® vilmdggtermes tgit umroivim2Ss g
gtrukt Y%r wmyvpfaphkdeugnzbsmu §jteowdk gop&NmhiohT ch
pr2padoch yysok§Rkisi@e@tryet o prebi ehnai ekwrGkflickh§ c
postupnl cHObkiIOpKagdl stupeR ale z8roveR,splsob
apreto | e najl epg? postup ten, pri ktorom s
vhaj men g2 c hntenetd,kZabgaly et &l.] 1988).

1. 2. 3. 4. 5. 6.
4 % O "_ ]
0%—* ‘ﬁ —b/r] —}}—}.—E—._p | ['I
l LY l-\ 4 \@ & I —
= - « Approx.
s0min | AO-B0mE | i > 120-160 min

Obr 8§z10kkr oky puri fi k8ci e (-6denddAB| 200 ar e |
1. Materi 8§l pre bunkyr t kahk@y Bomogeni z8ci a3 mater.
Centri fuf8Ber avhodne| frakaid 6. &li U It §z@kygGaPur i If i k §

procesichr omat ogr af i ck§ puepdr ail an,] cjhe kem ko v .

20



241 Pr2prava vzorky na purifik8ciu

2411 Dezi nt ebgnreRcrieadc h8dza solubiliz8ci.i

Na zaliatku je lpomoedm®hipek pzavojSov®ho m
pre zisk cieOawe&Hhntpdergmti8ee2kres.] Y4i pr o Existsje homoge
mnogstvo homogeniaathl phufechae2 kgl eg? na typ
dezintebhompienKz §cimet-ddlaomih §me @h acnhiecnkiTenkiT,mi  al etk
enzymati ckl mi .-chdmick® i mé tp adrezt8tie buriek ultrazvukom, a ak
to nesahkh| 3a pougi | e entamitiazvikaeni (Albedsest ak, r2@05).

Medzi mec haniscpkl ® oby Elpehjem-Potterov homogeni pgugrtie
guO?!| k only@uh @ homogeniz§ c ivay s o k T mm. Ztharkickl ¢ h - thesa
vyug2vaj ¥% organ,iaclke® trioez pdugnkaitcku Siu¢ Mpuvyuhi kg§ei i
probw2en mi ni m8| atal, 99y anni s

2412 Centri fug8ci a

Po rozrugen2 buniek homogeRre8puoufivkBcCKk
potom nutn® pripraviékcvhigdrk¥des wshac eli lelOPlevd u efnrz T
tosavy u gcéentrdug8 c i(Gbr. 11). Pr i centodh @adBLap &r &c i i | ast?
z8klradzadi el nej sedi mezaladvnaen® rflrcahkl coiseNimsl agim! ¢ u
p r §(tnternet 6, Jeremy MB et al., 2002).

Armoured casing

Rapidly rotating rolor

Obr 8zdki: Zn8zorneni e v z ocreknyt r ipfruegd8 @o

centrifug8cii (I'nternet 8).
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242 Proces purifik8cie

Pre purifik8ciu pr ot e 2sa orvaj | a s tveyjuggi2'ew a z ntgpy
chromatografie, keN vzorka interaguje s matricou vkol-ne. Separ os #&n ® od Oa
rozdiel ov i(lahl)Wltavsotdn amatt2r,i cesepauggeia z8vis2z n
hmotnosti, n§ b oRoaz | dlgeulj oo maf nogmdll dow rbaydtof- bnu | i
afinitn¥Y c hBilkovaetab 499R.f i u

TabuOWygugitie vliastnost?2 Jpeadobritertnhow®ipky miug i
vhodn® pre vgetky f8zy purifik8cie

VI ast nos £ Technika
Hydrofobicita  Rever zn8 f 8za
Ve Ok|G®l ovg filtr8gcia
N8b | -nowvdanenng§ chromat o
Gp efciic Kigasd$ Af i nitng8 chromatogr ¢

Ef ek tf2uvnngeuj % i ba ni elkatsatro® jnee tp-rdiy t omt o Kkt
problemomto,§ e pr ot sWortakejmieryevhodneu pr avelmy® vykazovali v
afinitu asubstr 8t ovY. JegneuczdhircckmastSogr afd,ck dolp o snea O
naj poug2yvanej ggdu ni tn8Taltroo mamnadmkdEafeime separov
bi ol omgolekuly,Rt ori®n @ ks Sagko separed\oadteic ®m@fdg il ky§ lvn
chemicklch viIast n o thiua BH eKvp e @ riet. B, MGRO®
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2421 Afinitn8 chA@®matografia

Jej podstatou je schopnosS bi ologicky akt2zvnych
areverzibilne viazaS na komplement&8rnu 2zl %| en
matrici v chromatografickej kol- ne. Afinitn§ chromatografia sa | ast o avpreu g2 v
purifik § crekombinantnichpr ot e FimsoWw v o  veXplingovan®@so sekvenciou
ami nokyse]lk?tnor(®\ MgKecziufj i¥c krigtricvvekal-mar T & tsekvencia
AMK jena N-alebhoC-t er mi n8l nom konci ako othgeakbo kotva a z T v a
(Linder et al., 1997,Terpe, 2003, Young et al., 2012).

Vyugitie takTl chtef dlkatg2own ejop@jimognbroinfaink &d ici
prote2neRwd(f3gue 2018.tPr&lve, | eapoud vanejmpprch | e
Histid2nova kotva (his-tag), | oje sekvencia 6-10 histid2nov, k t om&mal%s v e Ok os S
as| am§boj -1kDa). Blocisa predpokl ad§, ge histid2nov
gtrukfwnkcau, tpakotte®tnaw sk et d mwpeoBSi meeb&§hn€& over
Carsonetal. (2007) tak previedldt rrikéotvouCsk @z nejor ov nan
svI sl edk bistiggn ové€ot va nem§ veOkT vplywprotesmumot
(Carson et al., 2007). Zistenieoj ej vpl yve nasaktl ei habdefcr,pivoSe § a u
pretoge z8vi saéd i ldn fvoadmikyseinovej sekvencie dan ®h o
prot eRawr §( i2014). Me d z i Mbaolu@gizev an® kot vyiSipatr 2 (
transfer§za (GST-tag), ma | t vizapu wit e 2 n -nfyMB Pz) n, eyl t@&ag), FLAG
pept i dov FLAGram) (lkternet(9).

Hi st i dkdtvagevad i n ikt n 8 €Cof", Ni**, Co*, Zn**, kt or ® maj %
funkciu ligandu as ¥4 vi azam®&f FZpopgm®peiykol )mmal §t ovIi m
komplexom. Dt | edgi t T m aspekitionmthepedrhejomat ogr afie |
vhodn®ho | i g&ovaeatne vk tarainTj ena povr c hMisgtua chdyS$ §r 1
toti g vysolkuisebh&8&ksav,lba nedulfiedenpr ot e2nov ( He
etal,2006). Okrem isposn@ npolUgprvapade inlTch tago
protil 8t kkgor stvie mami d @i itpzrtodrey® nov .
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aplikace proteinoveho

lyzatu na kolonu > J :?;ZI;CW R
I T
il | nenavazané proteiny -
‘ ' ‘ " necistoty
:!:: o= =
"
s h, ) ® =4
sl ¥ -y % @
K_g-0 " AN purifikovany
A | s | :
LKA & P protein
vl » &
R e Nt v
Wk - Tt promyli " SPdR  cluce
vy - S

e_ "!-;;" i ws?, \Tf‘_-ul
Y Y Y

Obr 8§z@kPostupn® kroky afinitnej chror
Emri et al., 2011). Po nanezriegmdko-nu sa prote2ny |
l'igandy, kt or Gmast¥ i Xk o tNvaesnl @& drug e premyt i
anapokon 23 didcami @ | i st®ho purifikovan®h

Pol as vliastn®ho procieskuB€vael asbviedyv z ol k 0t
doch&8drzeavek zi bilnej vazbe ulmeidz(proitiga@dovwan) mo |
Mol ekul vy, kt or ®p ssaotnyelneakvd asdl i sthet y §ni a pr eml
pufrom (Obr. 12 ) . El Yaci a ci eOov®ho pgpoetceizériounmignout om pr e
pH alebo pougitiamadmer n®mo mpomfesettyveaonigandu
napr. pufr s imidazolom alebo histidznom ( Zat | o u20Q) ov §,

24



25 Dehy dr ogzeyW & edulsk 882y ky m S amz c (SDR)

nadrodina

Nadrodina dehydrogen8z/reduki§8z sk r §t k ¢ @ a z (SDRh je jednou
znajval g2ch pr otne? nkavahd@Reanearda @&nnu skudei nu en
onadr odi nue opidoreduld ?d ch enzkmovp® vh &idignt i fi kovan
vioku 1980. Naj pr vb dlotl @ a jngsdj ndoednu@ukalyaabh, aa §
nesk!r sa zistiWVWo vgbg?z a@®ahtaptals 2085 80Renz 1 my
sa nach§ d z aybunkovT ch jednot k8ch ako j e me mbr 8§n
v cytoplazme. Okrem oxidoreduka@lz§ daa jin&admie r 18izmi, syn
| i enzimy bez dokS§8zanej kat 200.t i c k e ] aktivity

251 SDR akosasto&lremast aj “aca r odi na

ZposlednlTch vIskudge s ¥ @s nzons§tmev,gatskil ch5 %
dehydrogen8z patr2 pr8ve do skupi nbya kStDa8r.i 8Acshi
V Oudgkommel o n&§jdenich 47 SDR rod2n, zahr Ruj !
nadrodina obsahovalai ba p8r z8st upcov.odResonat8ak (208 e Yd aj
zdam®rokusavsekven|l nTch datab8§zaa$i v42@Y0 narcih@8lr
gtruktzzas§mych bolo viac ako (P&ssdn etkat, 2@9).,anbi c kT ch
zposlednlTch v1skumow0j0e |2 nresmow Ywdeéjr Doveath ¥ o mt  a |

ge i daezaj veOmi rozmanit¥% nadrodinu je sekve
z8stupcami, Kk 80&r(Gppermannietlalag 2001%.
252 Aminokyselinovl reSazec SDR enzlmov

Polypepti doSDReneBajoee ct voremiami nokysel 2n
nepl at?2 tly perzlwyet Exi stozjg%r ajd mcp@y re Sazca
aobsahom ami B&IyGkerh monom®@&nych typovpozn8&me a&y ol i gol
s homodim®mnou alebo homotetram®mnou kvart®nou g t r u k (Kéaanagh, 2008).
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253 Gt r ukd édryadr/orge®hu kktr§§zt ksga z c om

Podkl adovim gtr ukt Y%rjomRosmampv v &togmb oqpgzen 1S DR
siedmych par al el ne u shyistov aaid @k i mich® ¥z o b k Itrompaelh ®
hel i xmi z k(@by.d3.ReStazacy obsahuje miesto bohat (
konzer vatn2ewnred), kd®tsa ML §wi a kofaor (obvykle NAD* | i NADPH)
Akt2vnevmkazgtupe ur| ivtiva gwa rsiBabhbsetlali,82009). Z celej
nadrodiny SDR je najviac konaze&rvooweahR 1] e by¥loks
konzer vovan®ho sekyverclhr®hzaa jiocaeRhvotl vsnaa v mil estSe . | d
t vorteentroa®mi n o k Fys-ky$-BenAsn.Jednot |l i v® enzTmy katali

substr§ t,y s u b s tgpe@fickosd SDR enzimov j e rozmani t §, obsah
cukry, retinoidy, steroidy, lipidy a xenobiotik§. En zT n8DR nadrodiny s¥% zodj
za metapobce&k®w | i sign8lnu regul 8ci u.

Pre e n ztejioy nadrodiny j e typicklI kaparyadakl

mechani zmus dv o jvshitd)sre¢akci®,tkeN/ sa jkofaktd rz vi age ako p

aodpSjako poslednT.

Obr §zI8kGt r ukt Y%r a S-DmRin (ehydmgenhases/reductases).
Modrou far bou sskadzam8yz,d-icbstay®z bal en® | er v

akof aktmakr es4d en® pomocou konformalnlch
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254 Sedemt ypov SDR enzl mov

SDR enzimy sa dePodQddaor akypovstickIch

rozl i gsefeemmz8 k| adnT ctygpov.SNDRj f rekventovanej gie Z s
v klasickom type (C =classical) 1 28 5 r onda?2snl eaduj Yacou | e kateg:-ri
typu (E = extended) i 81 rod2n. nalej je to sattrygdmrelkT (It y3
intermedi at e) , rozdielny (D = drieprrigealtenl k(o

unassigned) (Obr. 14) (Persson et al., 2013).

- pocet ¢lenov
- pocet rodin

Oxido- | Epimerases i}
reductases || Dehydretases . ADH reductases

6/ AoiGroch /A

TErxxGXE TGxXGXxXE GHXHXKEXA
Y oK

Obr 8zldkzZzng8zornenlch sedemnweOk®op?2 sSneRn.o
SDR, pod n2m je |2slo polgdtz ajsépdrnng cclhe tr §
uveden8 enzl mogvpS8ecd iBtiiswiktvenai a akt 2 v eteah,
2013).

Pr wr®odiny (C,E,A)zahRRa&jz¥»my SDR Ou#&sk®hokfypa.
Nalldjenttiz®lal adn® kIl aC4,iCe &®C3(Cbv Bz &lywhsahujepr ot e2 ny ,
kt or ® sa nemeab§ Ezeadeith RIRBa | | enokigt akltyozru® Y% r e ak
mnohl ¢ lz | %3 meark o koenzTm A, prrod setkaugl lya n@ é-chuy b na® ¢ h
VklastrochC2 (19 | C2nopttYy hlenov) SsYs typick® membr
enzymaticky reteéemicésRav®i dov® substClg8tya l0Odgild
pr2tomnbdk8oacove]j trasmembm&rnavejnejggpiierv8Iryo z de
jednotlivi ¢ klastroch je p o d ©a k v eamimadkysel’n at i e § po,calkd tsaltbst r §t
enzidmk 8gnezy mati cky premeni S.

Totorozdel eni e bol o vyugaltdorpirtemun aatid@enaih a ea k «
Markov Model (HMM), kt orT boh&8poedgudebrsedkl eirSPR. Na
z8kl ade toho boli Noadleg zSaDvRe d eorz@ray &eatly8008l ocav i e
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(Cluster C3) ‘{B

s (Cluster C2)

Classical SDR Fold Q. 2F o, Classical SDR Fold
() 294gXx2
% %;»,@a 4

Obr §zl6loudsk® SDR enzlimy rozdel e®d®henaa

zobrazenie | edndktllaisvilcckho mk | aasgpmipinvtypapa e &0
enzl my SDR.QKy 8§t a/ehomistogni® r ot etdhhgiae zas

vzdialenej g2 evolulnlT vzSah. Kagdl |1 eu
g®n®y mbol hviezdil ky (*) alebo | eree@qt8r &
ktor® s¥% k dispoz2cii R008. dom®&nu SDR (B
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26 Nomenkl!| at ar a SDR

SDR nadrodina bola rozdelen§ na rodiny a podrodiny. Pl at 2 syst ®m
udrg a t e Ouspmriadaaejnomenk | at ¥%r Yukiagpdg8 r odi na m§ svoje |
| 2sl o odnhnal ejo ¢%8B. | 2 slcoavanaRe urkadiymy ,z za ni mi N
rodiny pbatko ®m @ Svhhaed& c h. Posl edn® dostS8vaj %% |
vbakt @Pir@8dpokl ad§ sa neusy 8dtyl nm SsrpajsjtecnBI@® R2 5 0 d i
(Persson et al., 2009).

26.1 L2sl ovanie jednotlivich |l enov rodiny:

Na zali and&menkel ax Yar e vgdy n8zmasledupadr odi r
| 2 sl o r4d)dspougp {dmenom, ktor & omtky t@e(kkt | ear §i cukj Te
rozg?2irEenlat y pi(@k1I16).L2sl o na konci vyjadtauj e dan
sYs od@edcemot |l i v® rodiNeys pmagro.v al®PRYErwudng|®@aly®
i ndi vi du 8| npyrmd dla2¢skl o, SDR14E1P. Ak sav  enzviymekyt uj %
polymorfizmyo z n a| utje mevi e z d agr. BRRI1EL*T (Persson at al., 2009).

nadrodina SDR rodina 1C) typ

A
SDR 32 C 1e—g|en (DHRS7B)

Obr 8z166kNomenkI| at “'rra SDR nad
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2.7 DHRS7B

271 Lokali z8cia a parametre

DHRS7B je Ou d =knlz Tzmadrodiny SDR, p atdro2 k|l asi ck®ho typ
nac h §dazwklastri C3 (Bhatia et al., 2015). Jeho g@&n je lokal i zovanl j e
chr omo 427p2tePr otsag k|l a88a mi no k us emfekulov’sh mot nos S
35,1 kDa (Bray et al., 2009).

2.7.2 Vlastnosti a funkcia

oudsk8& for mmg DsiWRSJaBEch r o mo A7ph2egBray et al.,
2009) al e vi phofunkiifv@uoh§&ioim or gani zime dZodpompclal
Pr edpok | kofdktoroi ja NADPH.
Doposi BHRSTBelk “manT i2maptskoggkomembr §nov
(Gt amber g8 aper aki zom8l ny reduBl nlT prote2n (
Pri jeho neakti vite | Sa prejavid o ey @pokes hladiny
|l eukocytov, kakrrarf o c® vynoianutieanggutrofilov (Lodhi et al., 2012).
Ident i fi k8ci a P¥x Rahp pirnotteer2angowwj dok8zal a, ¢ge i ch
l i pidi ck®ho $dpobkioaRzpeuns8vney g a c o m o r(lgodhnet ak, @042).
Bol o preukezdan@s tsyRit@ry &t e r olipitioy, Fkto r ® Yigandmi pre
PPARY, nkatjagoj@o s Sadipogen®ou. PexRap zasahuje pr §ve do regul §
PPARYy receptorov. Noto,akosapodi e Oa PPARO2 na rozdbigdhmej tvo
tukuniej e doposi aO zn®m®. (Lodhi et al .,
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3 CI

Eo0 PRCCE

CieOom pr8&8ce bolo z2skaS purifikovanl

DHRS7B vakt 2 vnejZ&ko mmmmaltrer i §1 SfOmikopimy obsahuj %ce
Oudskl rekombinantnl prote2n DHRS7B.

Ci eO

prg&ce mtgeme rozdel i S

Screening S o%u|uibni nroi'szzailyrcteh¢ r gent ov na uvoC
DHRS7Bzmi kr ozom81| nej me mbr 8§ny

Stanovenie aktivity DHRS7B pos o | u b ir It iz §etmigentami

Viber najvhodnej gieho detergentu pre sol
Solubiliz8cia val g$f%® h mi k rnonzoognsstl vnae j fr
srekombinan$nhB mvypMHRanT m detergent om
Purifik8cia DHRS7B miok rsoozlpamocel iafmimeja nT ¢ h
chromatografie

Vyhodnotenie puri f¥#kpd hmhot ip os2tsukpauniaa pu
rekombinantn®ho enzlT mu DHRS7B
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4 EXPERI MENTCELNA LASs

41 Mat er i §I

411 Pom! cky

Aut omat i c kg® iplikpye t§y0),a5 Ol Biohit
El ektroforetickl syst®m Bioi Rad
Fotofilm Thermo Scientific CL-X Thermo Fisher Scientific

Kazetanavyvol ani e fotograf i ck ®hAmersham Bmosciences
Mul tikang8lagp§ | kiyp &b 5 Ol Biohit
Nitrocelul - -zov§8 membr 8§na ( GEHéealthdam)
Ultracentri f udmdomuras& Y2ama v k y Merck Milipore

Laborat-rne sklo: k a d i, bdern®v al c e, nliyedialdk yo,

412 Pr2stroje

Analytick® v8hy Scaltec SBCSatorius

Bl otovac?2 sBlsdat®mlIurmrkamnsTr ans fBorralSyst ®m

Centrifuga WX ultra 80 Thermo

Centrifuga Biofuge Heraeus
Dokumentalnl syst®m Gel Doc i rad
Hlbokomraziaci box Herafreeze Heraeus

Chromatograf Akta purifier Amershaam Biosciences
Kolona Histrap 1 ml GE healthcare
KTlval ka Unimax 1010 Heildoph

Magnetick8 miegal ka Hyrtel AKRAR 80638

Mi egal ka Vortex Genius 3 IKA
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Predv8gka PT310 Sartorius

Rot 8§t or Biosan
Thermomixer comfort Eppendorf
Spektrofotometer Tecan Infinite M2000 Tecan

413 Chemi k81l i e

2-merkaptoethanol (ME) Sigma-Aldrich
0,1% Ponceau S Sigma- Adrich
10% kyselina octovs§g Penta

Akrylamid pre elektrofor®@zu Sigma- Adrich

Amersham ECL Prime Western Blotting Detection Reagent GE Healthcare Life Sciences

Blokovacie mlieko pre Western blotting Bio-Rad
Chlorid sodnl Penta
Chlorid draselnl Penta
Chl orovod2kovg8 kyselina Penta
Commassie Briliant Blue G-250 Sigma i Aldrich

Dodecyl hydrogensul f8t sodnl (SDS)

Glycerol Kulich Pharma,s.r.o.
Glyc2zn pre elektrofor®zu Sigma-Aldrich
Hovadz2n@SAD um Sigma-Aldrich
Hydrogenfosforelnan didraselnl bezvodTl, p.

Hydrogenfosfore|lnanpaodnl dRemteekahydr §t

Isobutanol, p.a. Penta
Methanol, p.a. Penta
TEMED Sigma- Aldrich
Tris (Tris(hydroxymethyl)-aminomethan), p.a. Penta
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Tween 20 Sigma-Aldrich
Univerz§8l nspowhthl Foma Bohemia

Vivoj ka Foma Bohemia

Pougi t ® skaibanyloro8 skypinau :

M ketotifen Sigma-Aldrich

Detergenty :
1 oktaethylen glykol monododecyl eter (C12E8) Sigma- Aldrich
1 n-Dodecyli b1 maltozidu (DDM) Acros Chemicals
1 n-Octyl-b-D-Glucopyranoside (OG) Sigma
1 3-[(3-cholamidopropyl) dimethylammonio]- 1-p r o p a n s (CHAP8)n Sigma
1 Digitonin Sigma
T oktylfenoxy poly(ethylenoxy)ethanol (Igepal CAi 630) Sigma
1 polyethylen glykol p-(1,1,3,3-tetramethylbutyl ) f e n y [(T@&tboneX¥100) Sigma
f dodecyl sulf§t sodnl (SDS Sigma

414 Protil 8t ky

Pri m8rna zRLAG ipmr atnitlig8t k a Sigma -Aldrich
Sekund8rna prasalia protil SD&a proti zajal?2m

415 Enz1 my

Mikrozo m§ | na S @mtkcdbmu jOucdsk % rekombia&A%myMm DHRS7E
a c =9,930 mg/ml) KBV, FaF UK
Mikrozo m8 | n a $f9 paekmerang aktivity (c = 12,79 mg/ml) KBV, FaF UK

416 Mol ekul ov® mar kery

Precision Plus all blue standards 161-3073 (Bio-Rad, USA)
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4.1.7 Roztoky a pufry

10% Pers2ran :sodnl (APS)

0,010g APS ro2000kti BaVvistej vody.

10 % SDS :

10 g SDS, 80 m| ultralistmdj vody do 100

10% kyselina octov§:

Kyselina octovg 10,1 ml, destilovan8 voda 100

1,5 M Tris-HCI, pH8.,8 :

1859 Tris,75ml ul tralistej vody, upHCAEVIi S pH n 8.8

0,1 M f opsfer§pHorvl

1000 ml 0,2 M NagHPOAH,O ( hydrogen fosforet,nan disodnl,
250 ml 0,2MNaH,POAKD (di hydrogen fosforelnan sodnl,
upraven® na pH 7, 4

1x koncentrovanguferel ektrodovl

5x konc. elektr-d o wiifr, pH 8,3 70 ml, 230 m| ultralistej vody

5x z8sobnl epuferktrodovl

15,19 Tris,720g gl ycin, 5,0 g SDS, 900 ml wultraliste
pomocou 4 M HCI
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Bl okovac? pufr JI% ml ®ko v TBS

Sugen® encdtiekd H2g,TBS-T 40 ml

Bl ot ompuferc 2

25mM Tris1,519,192mMGlycn 7, 21 g, 20% met anol 100 ml ,

Det ekl nl syst ®maepptreypr avi S v

Amersham ECL Prime Western Blotting Detection Reagent ,roztok Az mi e gsan 1
roztokom B v pomere 1:1

Farbiaci roztok 0,1% Ponceau na odfarbenie nitrocelul -z ovej membr 8ny

0,1 g Ponceau S, 100 ml ultralistej vody

Farbiaci roztok Blue Silver :

Destilovan8 voda 10 ml , 85% kyselina fosforel

Coomassie Briliant Blue G 0,12 g dopIniS80 ml destilovanej vody, metanol 20 m

Fixalnl roztok
Koncent r ovyasn&l i na octovg& 10 ml, metanol 40 ml,
Isobutanolnas Tt enl vodou

Zmi esaga$S iulotbrualainsotilows vodou

PuferApr e pur i:fi k§ciu

25 mM Tris, 250 mM NacCl, 30 mM imidazol, 20% glycerol, 0,19 mM DDM (Mr=510,62)
pH 7,4 (HCI)
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PuferBpre purifik§8ciu

25 mM Tris, 250 mM NacCl, 60 mM imidazol, 20% glycerol, 0,19 mM DDM, pH 7,4 (HCI)

PuferCpre purifik§8ciu

25 mM Tris, 250 mM NacCl, 500 mM imidazol, 20% glycerol, 0,19 mM DDM, pH 7,4 (HCI)

Preml v apufer 0,1% TBS-T :

TBS pufr 1000 ml, Tween 20 1 ml

Resuspenpuéekmrie sol ubpuiiz8ick 8ciau

0,1 M FopufeBt mvé&gamds MsKCl a20% glycerolom rozpusten®

v destilovanej vode

Re s us p e npuéer pré meranie aktivity :

Resuspemdf@pnt sol ulpiulrii 4§ ¢k WADEH, pub

Roztok akrylamidu :

30% akrylamid (AA) + 0,8% bis-akrylamid (bis-AA)r 0 z p u s testifovanepvode

Roztok NAD(P)H i kofaktor DHRS7B i meranie aktivity :

5mM NAD(P)H r darpMiNaO nT v

Roztok ketotif ®u pre meranie aktivity :

5 mM ketotif® v 96% etanole

Solubili z a | pufer:

50mM Trisa300mM Na ClI r o zdestilevang woble v
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TBS pufer 10x :

Tris 24,0 g, NaCl 88,0 g , destilovang voda 1000 ml , pH
7,6

TBS i 1x T pufer:

100ml 10x z&sobnl TBSpuferd opl ni S dd r1=aQ 0 Gt mlu mMviwWBENR2Q 1,

Ust8Oo v al

Fomafix 15 ml, wultralist8 voda 75 ml

VT me npufier :

50mM NaHPO4.12H20, 25mM KCI, 20% glycerol, pH 7,4 (H3sPOy)

Vivojka

Fomadon LQN 6 ml , ulttralistg§8 voda 84 ml

V z o r kpufed pre elektrofor ®ru :

Destil ovang8 voda-HCI p# 6,88,0ml, Gcerdl 3,MmITSD$ 50 g
0,5 % BFB 0,4 ml

V z o r kpufed s 2-merkaptoetanolom :

50 O | - merkaptoetanolu v 1 ml vzorkov@ho pufra
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4.2 Metodika

421 Screening %l innostsioldidtidrn ge&rctbti®O DHRE 7B 2z

mikroz - mov

Pred samotnou solubiliz8ciokt bwtwoli potr el
vhodn® pmoet sediddeitleir ;y&mitd% sortakyl detergentov i C12ES,
Igepal CA- 630, Triton X-100, DDM, OG, CHAPS, Digitonini bolipr i pragaen®&den2 m
SO sol ubil i za%$fnmimk rpowzéDHRSYB (5,49 mg/ml) boli vybrat®
zmr azniah &yl ednzamibe® srasuspendal nTm pufsoom8&aobnl mi
roztokmi detergentov v troch pomeroch (1:1, 1:2, 1:3) sdodr ganT m obemom 1
(tab.1).

TabuOXkaPr2prava roztokov detergentu S [

resuspendal nTm ( RP) a s o lractbpoingrochal nT m pufr o

DHRS7B + Detergent +
Resusp.pufr Solubil.pufr
1:1 18,2 OI + 501 + 45
1:2 18,2 OI + 1001 + 4
1:3 18,2 OI + 1501 + 3
Kontrolng§ 18,2 OI + 5001 Sol

Takto pri pr av e n®okm peerngentov $akngchals 45 mi n Yt na rot 8§t
v chladiacom boxe. Pridala sa kn 2 m epegndorfka s kontrolnou vzorkou, ktor§
obsahovalav g et kjk yz lokkr em det er daehsa absah P@O 14 Hiesokd n ¥
zependorfiek do wultraceWztorrikiyu gbadInilT cche nstkrvinfawg cey
pri ot §bWpmat 8BI| o tPe upyruCjednej hodiny a presunut?2s k Yama v i e k

na Oadk asjad ez s k ¥Yama supeynatamtdporber aNla |l gi e , @t prer i ment
el ektrof or.®2as(tvainzo vkeanp e enzl mowé5). aktivity (v
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422 SDSpol yakryl ami &de&tg ®Bbw RAGE)

Vzorky bol i vzzomikeogval m® mprkaptoetamlu (10 Ol
merkaptoethanol na 200 O | vzor k ovvpbnere piaiddroup)l nen® do rovna

objemu destilovanouvodou.N§ s | edne sa zohri almi npatii. 95AC po

4221 Pr2prava g®l ov pred el ektrofor ®zu

Na prevedenie elektrofor@e y bol o naj pprvi ppatvi &b ni®, 5
polyakrylamidovl g® . G®| bolkynadkl|lk&,an® metni
pred jeho pr2pr av o yaron, ddstio@nou mogds a lieleothetanolom,

aag po d! kysadtmaoms? sa umiestnili do nalievaci
prote2nov 126%s @mairgadosza cast r olTake 3). TEMED a 10%
APS bol i prokdgen® desme@zpr ed =z al iTerokaztokbplol y mer |

d*kladne premieganT.

TabuB@Fhogenie 10% sepaoatn®hachelher g®l u.

Separ gRhHmm Zaost rgo®lanot
(12,5%) (4%)

ddH20 6,4 ml 3,3 ml

0,5 M Tris - HCI - 1,25ml

pH 6,8

1,5 M Tris - HCI 5ml -

pH 8,8

10% SDS 1000l 500l

30% akrylamid 8,4 ml 5000l

Predz al i adok om

roztoku

10% APS 2000l 100 Ol

TEMED 100l 501

Ak o pbolwdliaty roztok pre separ al nl g ® lviac nakoddp i skl §

polovice, azvygok ag po vrch skla sa pitpebiehadat vi | i
polymeri zi§, potom sa isobutanol zlial a na jeho miesto sa nalial roztokprez aost r ov ac ?
g®Do Ravl ogi l hrebienok elka pryyet \a@rd amkéSeh gula vszeo rs te§
90 mi n ¥t .
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4222 Pri ebeh el ektrofor®zy

Z at u hgRly sa®ybrali zo stojanovav |l o §gi | i do el ektroforet
sanaphnilalxzr i edeinékt r pdidviom, ktor ®ho hladina prek
prvej jamky sa nanieslo 501 mamkeekul ov] c,lm Hmo tNrad sthéi h  j a mi
nanesen® pripr®vaE&z®neyzsa ampkili rovinmakmnogstvom
v z o r koopuf® ako bolvupr avenl ch vzor k§ dhelekirGferdtickej sa v 1 o
n8dobdyola al sa peferadmn §dwimddv n¥t or nej 1%eAoy ( Obr
uzavsesgst ®mu zmdadeciee pri@jilo knap 2 Eil e kt r pfellehataz2g
minYpril00Vvz aost r o vimacpmedelegi@s epar al romag®hpatie zv'
na 200 V po dobu 75min.

Po skoall enttrof dov@®may i, odstrg&nil sa vrchnl
asepar albolbuf®u dprewdstern blotting (4.2.3)aleboponor e nmi méast 30
do fixaln®horg§onzsakpreRPRgrkdepoli &ad®9vaoou sadpan

vo farbive Blue Silver.

Obr 8zdk Nan8gani e vzori ek do j an
automatickej pipety .St uhnutl g®I me d z ieleksrdforetickej
cely, ktorej priestor vyp® a e | e k pufer-(Alberts Et al., 2005).

41






































































































