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Abstrakt (CZ)

Fosfatasyr odi ny hal oacidn2chn@&shalogdenps ojsgs S «
buRpr ovdBedf osforyl aci vel mi rozmanit ®ho mn
sl oul Krnoimm  amniorisec mezif osf at asy t ®enzymy IT@2 i ny
acyt os olniocvkggKkiBptidasall (cNI), j i mi g se tato diplom

Enzym Tt 82t eproncchf8izl?2n 2z TRermodoceus ahkoteducerseo jeho
vliastnostech a bsollbgsmc&® 8§ Mo nNjazinz §rkd laed.N |
strukteekinéltclha vl astnost ? byl a predi kov§8n:
ap omo c 2 met ody mol ekul ov®ho dokov§gn? navr
aktivita Tt82 bylat ®t o di pl| o mo va®poug  an npad tewzremen aa Nk o |
AMP, D-glukosal-f o s f glukosa6D o s f Brti t a o f e MNAPf PreAMPt (
apNPP byl a aktivita Tt82 detailnD charakte
pS2slugn® kinetick@upaéerydmetpryo oAtka i vulh st re
pSiepl oA 6c0zaulady g ero p Tiverdmonf izl N2 ho organi
katalytick® aktivity Tt82 vTIi identi fi ko
se tedy bolegckwcklemt®mabstr 8ty tohopmawdlZpgyaondia b |
gdt 82 m8 mnohem girg?2 s uhpsotjjenttovsoer snpé ¢ il i
mohl o pSedstavovat potenci 8l pro biotechnc

Li dskT all ostldr ijcek Ts teuntzoyad re INyizqu j 8a cpu vn2 kr
dr §hmetwbol i smu purim®dvwWth duBkeokidTowaou
Poruchy regulacektivitycN-1 |  zapS2| i nDn® agehu NTRCPs2ec 2vngia km
poj ANksol i ka z8vagnl minhD orm&kmd i Dnk yninf owll ets t
Hyper akt i vn?2 mut-aeht ps3ovaodpotwvyY)do® za vznik
bunhNk VvTIi pr otriors§ de rdiiap®@ir] v ERzdgrb BNII ge proto
viznamni m t er afednautzna gk Inc c22d tejmak egi b ENFIl hy pe
zakrd i ty T Vj oej ef ekt i.Veotvisibsti ¢ Albmily bt ®too Tdi pl omo v«
hl ed8ny sl bs&té2enBtion yemrzo/kmezimntteelrRafgou jt2y t o %l el
vuusphRgnhD pSinp eCawme migd Srdde@am@ cNIl. Pr ost Sedni ct v2n
Asaturation transfer differenie (STD) NMR bylo nalezeno 68i nt er aguj 2
n2zkomol ekul §r n2 c hz1G00toeus|teonMNean T£c8hk lagd@ n mT ) y
senzymem bwlyd rgosj GB®He @2gafytapodkytnow § k | avd vporj o
budow2 ch inhibitorT c2lenlch #ia hyperaktivn

KI 2] ov &§f osslfoavtaa:sy z rodi ny HAlkleotidasatlo svd lviog k
i nhi BYyw@iTt 2 m ma | fostathsa Tt82achanakteria Te kat al yti ck



Abstract (EN)

Phosphatasesf the haloacid dehalogenase superfanmalge one of thecelld $ools for
dephosphorylation of manywrseendogenous and exogenous compoumtigs work is
aimed aenzymes Tt82 and cytosolic purinenbicleotidasel (cN-Il), two members of this
large enzyme superfamily

The Tt82 originatesn the hyperthermophiliarchaeoriTfhermococcus thioreducendp to

date there is onlya smallamount ofknowledge about propées and biological functioof

this enzyme Based on itssequene andstructue, it was predicted that the Tt82 should
possess a phosphatase catalytic actidgnsequently, potential substrateshefTt82 were
proposed by the molecular docking. In thisrk, the phephatase activity ahe Tt82 was
confirmed together with several of its substrateAMP, D-glucose 1-phosphate,
D-glucose 6-phosphateand p-nitrophenyl phosphatepfPP) Activity towards AMP
andpNPP was then characterized by steady at e ki neti cs at e®d AC
with its thermophilic origin, the Tt82 showed markedly higher activity towards both
substr at &endhalésstite@ffedivity ofthe Tt82catalytic activitytowardsthese
substratesvasactually very low Thisleads to assumption, that thentiéed substrateare
probablynot biologically relevant. On the other hand, it is quite likely that the substrate
specificity ofthe Tt82 might bemuch broaderTaken bgeher with its thermal stability
theTt82 could have a potential usehotechnolagy.

ThecN-11 is ahuman allosteric enzym# catalyseshe first step in the degradation pathway
of the purine nucleotide metabolismhere itholds akey regulatoryfunction Aberrations

in the regulation of the ¢ activity are caused by activatingutations in the NT5C2 gene
and are associated with sealeserious diseases including the acute lymphoblastic
leukaemia. Hyperactive mutamiN-11 variants are responsible for the development of
resistance of the leukemic cellstb@antitumortherapy wih thiopurinesTherefore, lhe cN

Il is animportant therapeutic targedne of the possible strategies to overcome thel cN
hyperactivity is the development of effective inhibitdrsrelation to thgtcompounds that
clearly interact with the cNl were sought in this workTwo C-terminally trurcated cNIl
variants wereuccessfully prepared for this purpodsing thesaturation transfer difference
NMR method,68 compounds (fragment$lom 1000testedwas found tashowinteraction
with the cNIl. Finally, based on the measure of the interactifhbest scoring fragments
were selectedor further experimentsThese results provida solid basis forfurther
development of the future inhibitors targeted agdimshyperactive mutant cM variants.

Keywords: phosphatases from HAD superfamily, cytosolic purirteugleotidase I,
fragmentbased drugliscovery, Tt82 phosphatase, characterization of catalytic activity
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1 Literarni prehled

1.1 Uvod

Esteryk ysel iny fosforeln® jsou nepostradateln
nenahraditelnou roli u n D] n ® spiogdred leij R4 &iks m2a a [sble no s u
stavebn2 sl ogkou nbuukn Ilonvilioghk o skepAsbera§itah g2 ¢ h
struktur Defosforylacet N c h mior owzerani t 1 cjdjedsou &ku 12d mivd ch r e
kt eb®@Rve pr abe? hnaggz2byt n§ pr energievvo U RK8hgaje ua k |
viznamnoap $dkhlk®e gul aci nDTnhcohlBpYWpreEANhuU
evolucesevyvi nul o vel k® mnogstv2 enzymT, kter®
katalyzovat. Tyt aytavifosfohydpolasigas S8 rdmz &slkluepriy d
jedn® des2tky enzymoiviodh nrmao cdhiahn o ameé flin2cBRg d|
[4].

Rodina HAD obsahji e velgks@ vihnaz §stluypes§t Sm@ 2 e nny my
acyt osol i c kdBuklgotidasa h@NI) 5 i mi § se tato diplo
Enzym Tt 82, I en@o fpiolc 28 ZRemadoceus dhioteducenbgl
pops8§nnéeedpvma2019Y5, pSilemdg nen?2 zn8&ma | ehc
katalyti Yek®takdipl ommov ® pr §c i82dbjgsl lan &k aa asl pyat
st2m nalezeny nhRKieés ® jneé sllzsesmpa tomB { v k u my

zablTvaj?2 jig Sadu | etmetzadotl §winur equli amlorv?
aporuchyvjehoe x p r eegulacjdou spojenys Rk ol agal mEno@ miN.n 2T mi
jsouakut n? | B reukerbié @AEL) i ctkker edi t 8r n?2 spastick

aleschNy han Tv .Ztphutdor odnmjexcN-ltpuo v a gzawI§mnn amenrfapeut i ¢
ckPSedmhDtem t @t § cee ihp leodngonv2® n 2 z keonmonl , echkiit | eSrr@n 2
i nter agu® 2 byt vkaeSBilkty avdl vpojd alytcér apeuti cky vy
i nhibitorT.

1.2 Rodina haloacidnich dehalogenas

Do rodiny hal oact digl2haldalkanbie lacthaloarid delaakgenase
superfamilybylodoposud zaSazeh®O vZrcEmincgh§ sebnizpEmd z
rodi ny s evorgagisnkcintaupj®g e mi [§2 gmst §vaj 2 rTzn
funkce |vdsaapnrld m&8r n2 m a s ek unda§egulat madinyet ab o
bunh| méthbaopricéesTz2 sk §vE&§an2 ugrygyopmsgn2 z8kl adn
poch®d&cnh eskupipubydiolgss c ho pnT c h hkyadtraoll yyzt o vcakt®
rTznT ch t yepoVi W @Qazdy, GPvagbya est er o @diRaPOIV.az eb
RodinuHAD tpviBtS 2 y mooedbkapinf osf at asy (katalyzuj ?2
kyseliny fosforeln® za vzni k)ATPasyknatRthaol yfzousjt
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hydrol T zDP&ToR nia fAosf 8t ovl i on z gosferoutagyas n ®!
sachéeraitcaThy(lwjod hzuamol ekul §r n2 pdeealogesasyf o s f
(katalyzuj 2 h y dtormu hdiogeau zao | kevkaull yR n@r gani ¢ k ®h
afosfonatag (kat al yzuj 2 hydrolTzu fosf onaavet ailehe
f os f[8%9%N)

1.3 Fosfatasy a fosfotransferasy rodiny HAD
Navzdorty®mzymo®wdinym§ pSev§gng vhDtgina jej2ch
nikoliv dehalogenasovou, altosfotransferasovquresp. fosfatasovouaktivitu. Vyjma
dehalogenasedy kat al g3enés fosfARcob®t setbmiaysym n Nj
bezpodm2nel nND »s§ MF's lo @obif kofaktoS4,Blovynk a z uj 2 gi r
substr &t owoSu |pefrege § § n § u v fhakgd tnaal yj zeo véact laop \S% and)
rTznd whd (10, 81. Mol ekul ov § v e bei ghybgjeo ds utbmBddI8 St @
nejmerj 2 ch mol pduno b ppSjrakessf8aserin | i Vekk®gl
makromolekulyjako tRNA afosfoproteiny(7,12]. Tatos ubst r 8t ov8 r oz mani
substr 8t opr8ansepre2aiZAkt agtirsu k wkrfresko/te w bodlify ¢ h
HAD,kt ¢ s® u pvohEs 8 reydpbdkapito§ c h

1.3.1 Strukturni viastnosti Fosfatas

a fosfotransferas rodiny HAD
Terci 8§rn2 str ukHADrjae eontizeyange nrao dd wiyma hl av n?2
kt em@ zd eoraijAj § dr o fextfod §lad @mkocred o m® acapi A\ *fio
(d8teduoz nal ov 8apdbo M@&rka)

Doména core

Z8kloamdmproteinu a t®g nolsapitol®ell3@ m jaek t doverm® nhao
Do m®&nt v orSRk o | i kPaonpSaskoobfrd n 2s eSkrum2dh o struktur n?
kt ery® « $Sv Uhbkdbevidivcielnt r-§kdne8nTh | i s ts ®xkhikell alxeln T
Toto u s p o S Bal Barvat jakoARossmamnike s b a fi @ radgl. Rossmanoid fold

| Rossman-like fold. Ce nbtsrk§ 1825 rel t lobod@enre j m®n Ni, k5t eSre®@ N :
jsou VvTIIi sobledmnadyt iprad radb|®MSH B .z angl. shee}
avcentr §lzne2ur 3 mespttuf i ¢ k ©t ywabBzemb@aOb r § z &rul3. 1
Rossmamikes b a ld & h & o dvakal h2ulj cev ® motivy nuakzt Tuwangi®k ® m
jazycejako squigglei A kl | kiigaflapi Ak | a @b a L strkl3), kt e rotimi se
HADodl i guj @cbdeoagymbul ch oto®ly alMetibudyleg 2 c 2 ¢
tvoSem gmiBi hlek vy § ela mionvd (miangl.zdsiguesky nach §z 2
bezprostée8IBemad r §d knl2§da rh®hpoSilliesmgu zauj 2 m§
komp!l et nzhelbautih®ddk a tJ2 mt on 8nsd tédvueEne e Sen§ dv I
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anti pair aBelk Bésms 0z nalmativéap.Olak ® ge popsan® s
moti vy hr aj 2katayTtliecdgki® aauk mrTovliHAGNK] e n

Domeéna cap

Vedle mo t isquiiglea flap mT gRossmantlike s b a losahévavSadnN pS2padT
dal g2 str yke®u rsre?2 vwarkiydodrd A st ¢ eseknl a8 dgal nn@hhoo |
Jednou mi ch je tak navigen2 poltskl Sdesta®dmT | |
Nej podstateDljygngwanr®eapc 2ktjer 8 mTge blt vlog
Setebw ¢ § s matikuyflap (C1 pozice)n e b o d dinkéisnesksul ehd ibned ¢ 2
zaSet Nz c(@npozBY(Ob r §alkb r §2Aek st. 15) [4]. Nad o m@cora
jenapojena prost Se miyahkevl2ink , moptSivitoentdieotisunxy | k &
seznal 2 fuBkan2hlwajedTé @igs[®gey | ol [vkapitsl&§liB.2

_ AC1 pozice

C2 pozice
II
1L v

’
-
r-

. p——

~

—

o‘\’

L4
“

S3 S3.1 S32

Obr §¥ikk asi ck ® Rasgmardli&edssbnazlvd o n@cord

Centr Slkd2§dmmbds alhiusit2 c2 5 paB&alelghucl Ge tmBaldige i To k(I |oeprevnd
pSedstavuj e §&riRossmaadiikes buaslpeorREmdT rodiny HAD. -l ¥2 nskiuminalzhal
pozice konzervovani-tWN. stlekrveal rhgh| moti ¥sgulgie( k 3 gpfeEy owaan G
(zelen§8), kterT |joapdo§r®nv éngbp@ECLibeicez el eg&n?2 DS§le je naznal
capd o m®n CQ nep@2 (C2 poziceor an g opvSe2)p.ad) mnoha z§stupcT rodiny HAL
d§le rozdg? Peordeto dréffiszgd Ehl a@thPBz ¢ T s3 .ul (o aPdh.e2l daFe)t( YadE )S  (
bylupravenyp r ogr amu I nkscapez{M.92.4 podle a pSevzat

Dom®aoapjsoust rukturnhD amea i z@kur@igostijmh2ns&t a vI og
doRossmantikes b alae 8% ® c eldgieser ®z d 10 Ip $Fdskupih (1) CO cap

dom@nsyou tvoSeny kr&8tkim aminokyselinovim
smy| KSSleie Bké &§danwWhwg e ideaama 7 par al el nflap. Set N
PSedstavupejsedobduggh p o yskylovapvobouzmae g mio & o u
m2st vliogen?2 pop@alitapdom®Priye wve texsh\Steuwju?
b-vl 8senkylapmotziev st r Wk tskran 2jheo Ihzlee r o zRdrfvlni2t ¢
zni ch | e aozjnaakledvi&kr§l n2 a je tvoSe+sal r TInT
odnej j edn ddixggrgy thidigimot i vu ag po vel &l®o qgd m® L
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zosmi UhelixT. Dr u h § podt S2 dkonsbei nay 2 n alseulg retsrt § lurk 2
t St Nzcoki gndident (3) C2capd o m@soy oproti C1 kategoriv | o geny
vgdy do l i nker u ngsl eduj2c2hdkl| gahan®Bo Si
v Rossmaniikes b alObdd® b n D jrea vz Skdktdnd®lEe h rpor zvaddFica t
nat y p p o d o bsfdtase tgpgCdf fosfatagd]. Tyto dva typy | ze
oznal ovat jako typ@2BRA.DObecadNpglstoiuveontenyt
U+ gtrukturamisn e ] m®n Nt S2s kS e§t dazncl ojwsl bni sbt , d oanv@gnayk | i
od sebed a | ¢s2t miu kitvariacandiac e | k grostono¥ nmu s p o Sr§ Ty @28
jevzg&§kl adu tvoSen tS$2 Sé&ti Bdaavimml astiemar &lt e
rozg2Sen o dal g2 str ukvt2ucHendpiégknaNk gy nchnagSm®t
cap Z§8 k!l adeand CA®NtypuC2Aj e | tyS SethDgklbgdamiaria
rozg2Senl o -dkl §damplakbheti n28abibk 8ten®as e k o u
vli ogenou mezi §®BIl abdsnkd hSoden{@hzoe d i st u

VNt gi na z § $iADuopsalije €ledoCRoapd o m@®VIimNkt er T ch p S2
vgak mohou obsachwowrt dkoodebR kat8 enoe o s isvoul t
prostoroy 0 U Vv eal iuksopsot&8 & & Bddabm® av g azkn a | o B d PSI2 rietn a d

je kombinace Ctapd o m®ny t v o S eneli® aCR4pd b m@ayWdw b N mal
b-vl 8§8senky. P odz8dt reokv®s nkao nbbyapréiad ane® rCg Gasd o m®n o u

t v o Ste a loma®up-v | § suddh. k

1.3.2 Aktivni misto enzymd rodiny HAD

Role domeén cap a caore

Hlavre lohad o m®&apg p o | interBkcigp Si st uspwbj #hcviS8stho rozpoz
a n8§sl edn®doesnmxSeo vaSknt2i vn2 ho jm2 ptS2.| i hatuo siu
specifity enzymTzprodit Sehytkydbiforseline kt er ® | :
lokalizov8 nyt z v . smyl ce s ulzanglrtietsubstr@tespecpity opfi i t y |
ioznalovan®&myt ®g Lakdgwvscz2 mpOMkIpPurtuokltau)e n2 s
odhalily, ge dom®ny typucagdom®n y%pJd er §s tarbsketnc e

Yaz keubst rspdacibtv Dom®ny t y p ujsolCraprod tofu2 odp ov NDdn @R
zasubstr8tovou Apromiskuituid a tedy sn2gen:
[10.VpS2padhN vNRtginy hydr ol acspdod m@mglb lmsya HADy

aminokyseliny, jejichg postrmmhBnNSetatcael |
reakceg( v i z.Veditoko)seapdo m®na mDgeevich pS2padech p
ol i gomer nankzoprotoroegy r @aink gomer @2 m protei nu

VIl astn2 katalyti ckpSS eadketeign?imuk t jue n Hdlosri®che d 10
core Do m®aoravytvES A e flend o n Nh o ¢k tj iev re 3z svardzkeedtmak § v n 2
dutinyt voSen® | t yzSnail esnniyntLi @ tmirk §2B)R& 2 sdbaktyv n 2 h o
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m?2 sjgsterickys t 2fviIng s e n k oflapatho mPuap, je-livest r ukt uSe en
pS2t &ma&kov®ms b Sagdzodi®na j ako p &ktlpaspu,b skttresrtlt
do kavity dynamickyp Si knaodp 2j ej 2 Y%st 2 pohyb%m npap dpadmt
uzavSe subsbr8nmoavekaiBur doaio i ¢ n PKobfermates t a
enzymuwv omt o pr oc eostue vpSenceh §z@ | 3 majv § emrowp t S e 8 é
vhodmo® skut el nDn?2 e [4, Aly Tato vi&tnosteap & c m®n yd § M &

za n §8s lemyhgrke s @weak®@ypuCla/nebaC2, kt er ® jsou zprayv
obj egPmNDpneg ptryapplBRee/,§Mmaemgdsmbs 7. ¥ppH2padhD enzy
u kteapdarm®na ve struktuSe zcela chyb2, tut
natol i k vel kT a okbajveimnul ,a kg avybdns2eht s nveyapkl anz2§ r
vegker® mol ekuly rozpougdgt fdiy&AD jdpSynkkleaid e m t
kinasazl 4 f[&.g a

C1 pozice

4

C1 pozice

C2 pozice = = \\ ! )
o rotace 40°

C2 pozice

(a) (b)

Obr 8i&k ruktura typick®ho z8stupce enzymT rodiny HAD

Krystal ov fleogyDmankdoktt a | 3ot fosfatasy KdsC (PDB k-d 1Kk
HAD.(@Vcentru struktury -l ddniazininnt cegdtiuk&ESm a6 roalrr a8l) e It nv2or
ao b k| osp@rrhe2l i &k T; t o {zenaawadjgkoRoSmaguikes b al eRé d o mmD Gbakae@u 1 (s
je glutn zviraznNn SetNzec oznalpoev@njejphkpol@dadhNored e mv ® |
v sekvenci proteinu) zleva S3-S1-S4-S5S6.(b) Rossmansiike sbaledt v 0 S2 | §cbreo jdejm®®n ysoul §st 2

smy|l ky L1 (glut§g), L2 (tyrkysovsg), L3 (f$ialemgyma &4o0lf:
katalyticky viznamn® kot ¥e(WMovanw®I|s¢lvemlimngdmé tsiswgy |kkyy LL
Il smylky L3 a motiv IV smylky L4). Pr2*q d te$ encBn i, c tjve?nng tsl

sesny | kamd pdd212 na vigbBkmblVekml m28$0N. FyziologizzkT mi |
asubstr 8§t n esha B&strki6o.s f 8¢ §tr ukt uey jcshoaur ackd leer i \stivyflagk|®e st r
(zel esquggde (pur pur ovsg). LervenhD | socapdpwi®ngz ntlympar m20s tla pailo
respt ypu CO | i C2 (C2 p o zprogramu PyMOb 159 fDelanolSgientifirLiCt SaroF&ecisco,v

CA, USA) a upraven programu Inkscape (A.
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Konzervovaneé sekvencni motivy

Akt i vm} emt scte$ kredonzpridvahmis e k v minrlotivie ,  j oezgrugsl®e
S2ms kT mi I\V.Ratidy |, I @ eV e §é d pav 2 drayj R & é-bdlalisdu

tedys oul 8 st Tored o lm@®mvtVyp e s osunhy8|sktyn 815e ga2 capho m®n I
VpS2padnh-Ivisepdm§¥T bnaldeint ipfrivkekl, néktagralk t jee i s
t ®np8 § e ¢ h 1y godiny HADHI].

Motiv | semylac&kidic imaS ezprividlgi@t Sdl&i2aminokyselin

DxD, kde x jel i b o bi@egémm &ninokyselina Kar boxyl ov8 skupina
vpo 8adv na@shpa rAspd)t a, kar bony | wpvo§S ddiithpPhmart §t u
Asp(nt2), s e p o dkddrdimaci kofaktou 1 iontu Mg®* (Obr § 3)eNkpr Tb NDhu
katal yt i oyst@ujer Aspnk jake nukleofil a vy § S 2 koval ent n?
smol ekul ou, szuabts2trmcS8ot(r@)rmillyke| g @ k o okyselican §
respektiveb § Aviz kapitola1.3.3 [4, 8, 13]. VT z n a minjoiu m&ekvenui motivu |

napozici Asp(n+2fv 0 S2 AaTodoratagyVp S2 padhD ATPasvyskduiena t G
threonncogd m8 za n8sl edek pomall&,jFgsfonamgngsbulh Kk a
na t ®ge pozioai valadejchhkean aarl g u jcek o uh yadkrtoilvyittiuc,
reakce tRchto enzymT pr ;mle2yh 8u oodd ti agtni 2nc hme
podskupin rodinyHAD [9, 14]. Kr o mR  tviuchhl taov n 2 ¢ hbylw Aajpozitie k
Asp(n+2) ya2zmad Me ndB@lagnd noldy s glIni, n onvi®c mBm Wt kzy
bezv e || ke® ivdsstk yt u napS2| to[dto enzymovou rod

Ser/Thr
(Motiv II)

.. K Smycka substratové
o SN o) \specifity (Motiv V)
/7

R
. o) LY (o)
2+.- 3
//o -------- Mg . % Il | Obecna kyselina

(Motivclc; £ Ho~C [ (Motiv 1)

(Motiv IV)

Obr §2ie®becn® schematick® zn8§zor nNakbfakiora Pg>Sdsod §ank t ivvarzzbhyo s
fosfatas a fosfotransferasodiny HAD . Upravenov programulnkscape 0.92.godleap Se v z[4]lt 0o z :

Motivi, t voSenT vgdy buNt o (¢ eekiemce motiva 8 jBO),j¢ hr e o
soul §st2 slmeygl2k yn alDZkooanR@®LtSeatnn2 Set Nzec kor
napom8h8 ke spré8&vma®Rtomwnvinémt anéistDuh $tmr, 8t 1
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vazby v8§dge pSen&§genou NMoislifvp codvoobuld skkoupzi @ruv o
lysinu nebo argininu (tj. sekvenamotivu Ill je K/IR), s e vyskytuj e UWBuNto

propojuj2a?2j8mulp8khdisdireezbeg 2jce p S2 nikhelisuo u| § s
Vzhledem kt ®n @) e d lokalizati®@ motiv Ill, opr ot i ossp@aumzemsi §é
konzer Spouasmdti vem | pr pSt Sedmagtv2m postr a
konzer volywhkelstBblizacn egati vne dakhg8boh eipmtTédMmed i
hy dr o lreakce(Ccbkr @84z str.18) [4, 7, 8, 13).

PS2mout308e€Bzce S4 je mot i v-komcw,e kstneyrlic es d
[4,9. TvoS? sjoegje kwamAepvavary®Kkyt ujpdangee tnSe?j |
N8sl edaué¢ Reémrlhn:2DcDh, sADexdxTx D | i GDx x x xobou Pos
konzervaspmlrd¢!8t T s enotpiowW® | € M2 assppoal mbti§sly o b Nr
nakoordinacikofaktoruMg?* (O b r §3z strid6) [4, 8].

Sekvemtivivgf em | ok ad i «tow @hotivwhetixés my Fh&lig kterl I
naN-k onci c¢ap @ @apojuje jikd o m®oor® Z8 k| adem muoysocev u V
konzervovanil gl yciont olbmé $ts@mjik vy lplkSI2armwe nv d a |
ami nokysel i nanhard tmé r izsbtyitckkyl mi pro jednotl!l i v
Tyj sou svimi postrann?2mi , S«jg@@mpdnzyanulv8§strzav
konformaci[9.Vgeghrml ge popsan® konzervovan® sek\
aj sou nepo pro rkatallyickoe Ifumkei. ZprasSedk ov §v aj 2 vazhb
akofaktoruva kt i vnZmpmdsél Bj 2 saebsar gsewaoal hdtaryniz m
v hydrolytick creakc® ch katalyzovanTi c[49@&hzymy rodiny

1.3.3 Katalyticka aktivita enzymd rodiny HAD

Mechanismus hydrolyticke reakce katalyzovane FosFatasami
Hydrolrygdlkedke kat al yz ov a nsosfaasaqu raktivitaypor doi bnr2yh §H .
vedvou d21 | 2 ch meehanksiem? wckhl eka foicl2(@anr S &rdd.i t uc e
VI asgakkcir pBweachl§ZPov@adBig@8ha(dl8t podo akt.i
p &c hi®@afdrmaceenzymuat ev Sen ® m@)puasatvSehmiusquigglem mo |
a flap jsou pos | ®zaekt i vn2 ho m2mdlae kwy ty D srnédxdaitoru gt Nd
tj.iontMg?*, vakti vn2 mntmérsadduj e se z8pornhD nabi
nasuls t r Stwuyt vVB&®o@m2nky pro PrviwsplS&ldsmeals
vaktivnZzm m2sthD enzymu Pbr 8§z hsri@t naky vyob

NE§s| elbreDI€mr2v n Rroku reakce p Si M ddsnfy § tjoev §&esekau p i n ¢
zmolekulys u b s t ergymwKarioaylo8 skupirmAsp(n) motivulpr ov8d2 nukl €
atak na atom fosftat tkrgtsced f88 tkavw @ oyl (poiving/ ),s K Ry
motivu protonuje zplou | 8§ st mol ekuT gt os alb$drir§stldgd MP uj e
odf osf 8§t ov.®@Vzaik kBi niye ak | reAazymfi md fe§ tme d fe@nte r T r

17



aspart yynfRongyfo gtttk al e nt nefvou Bazbgunna kashoxyl Asp(n)
molekulyenzymuZ § por nl n8&boj nai mbekekdathib§ril akdfa8ad§un
nabitTmi postrann2mi Set Mrepiinu Aminreek woelainid
moti vT. Edzyan posl ®ze m®Pe ckhodnef2oa dn@a c atke v S 2 |
odstupuje prvwne fporodikal keklice.

Ve druh®m r gafkg M8tmo k§ okliugkanbopPbeone®esaupi
naakceptoy kt e rpiSm pjaed Nv f o0s hbAPRAE meh ewyuya@ietdio s | e
obsagers§ ewvolagparty & p b hoSit notve® mMalekufatHO.p Si set up uj
doaktivnz2énpymunéngt ae | egt D ott S8®Reformack &h\Bde2 v
nukleofiln 2 adreaeka k | n2 1So u b apgstuPujerdton karloxylo v ® s kupi n
Asp(n+2), kteEny md prvn2m reglltmndpmjkVYipikedkbeSnz et o
synchroni zovanj®hopSepmosesf osf §tov® skupiny
aodgtNDpendktfioviZBhw m2sta zal[4j78ho soul asn®

o] 0] 0
V2 % 4
E—Asp(n+2)-C E—Asp(n+2)-C E—Asp(n+2)-C
N\~ \ - \
O—H (o] O0—H
o] o o} H 0
4 = ) / /‘/ 7
E—Asp(n)—C 0—pP—<0R E—Asp(n)—C o o E—Asp(n)—C
0 o 0—P—0 H 0
ROH (I). HPO, 2

Obr §84i®becnl reakln?2 mechanikesimasahydoobhmpdy8AOf aeak ami
Pr Thetxht @akce je pops§d3.¥0hrexzelk bvyilz Kkyatpvi:ds3idlra podl e a pSev

Vige popsanil pnea\hddpssgjudasdiPndkm er T byl dosu
ufosfatas # odi ny HAD.Saz§sttlucphctio zf osf at as, j eji
alespoR z| &8st zng8ma, s e | & v ommhdykdaTt! ael gyi ttiT cck
b u n N| pothodech. Jedn zt ak ov T ¢ hr ofdd ;ifyatHaAsSD j e cyt os o
5-nukleotidasdl, j 2 g | e v I16 Napbitamuled p aminohbean z y mT t ®t
rodiny, j ekjatcahlgyti ck8 a bi ol ogi dokifasalt82noknt § n e |
p o] e kapolaB4

1.4 Fosfatasa Tt82

Enzymnesouc? o0 zjehaolge nf2o s& kalt Pavsiotva8 b yplraa kst ti wwdka®v §
t ®t o di pl ,opnoocvh@ zp e g ecne f i | n Thermocactus thiarkduce r i e

J e dse 8oblig8 thn an a erganidmust edukuj sn&88gejPo2atepl ot
Poprbyl® z ol wrecg 1999 & vzorkus hr o m§ gzdhtynd®&hoot rmp m§do € h u
Rainbow @ngl. Rainbow hydrothermal vent k t @ 2nSe d h Balahtk ® h o

h S b eHoubcev2300n[16]. Ter mo f i | nachebaktariseokdtregrf ¥ z ick § | n 2
vlastnostchenzynuTt82,k t e r T v y k adzou jtee pslt datbyl J5)i Rj@m®o gi c k
funkceenzymu¥ omt o or gani smu vgak zat?m nen? ob]j]
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1.4.1 Struktura Tt82 a jeho pfislusnost k rodine HAD

EnzymTt82jet v o Bi& aminokyselid | ouhT m pr ot e nlk tvndanli Sent2 e
stavuv y t vnpordfnen 2us p o SEMF BB eok mol ekul ov® hmotno
279 kDa. St ruktura nathwln2 hoypybeopddaedoi ct vz m
krystalografies r oz 0,759 e RDB k -ajfl e6 it lb)bhena x-yk bk §8ah T mi
listy, k t gsou®dNk once proteinov®hpoSe#MZAGR AUEs po S §
UadAH A DAU1-BV1Obr 85ApR vky sekund8§rndvBtru
zSet el nNd o ®&apgdore Bd m@core, kterout v arlidokyseln ov ® z byt k
spoSad42na 128240 vami nokysel i nov® sekvenci p
dostrukt ur nt2$2ovhoifsd Ve®a d & i |z S dedyezl anul] Ross@aniike
sbalDvanhnkeryt voSen® ami n-b8kaylR3127,isrpaoniu j 2 8ord 0 m®n |
sdiom®napjpe§ se camld2meypyLlajes | oayanmnokyselinl9-122

[5].

doména
cap

(b)

Obr 8Kk ystal ov8 s(tREtkurd 2Th da)

(@Struktura enzymu Ttc8pacojee Do midrehsaujddossmanmilembal enp . centr ¢
bskl Slstgrgll ut §) otdnledpadlcaR@mi@n &C1 j e t wiblherdd xs[vanNeemtga ki
vyznal eny -lstmy h & § o ucl? konzer vovwan ®0 zsneakl veenrny|-kojies @nekorneavky ® | N
proteinov@Mkt$SetnBzae.sto Tt 82 (zelen§) ojngetrwo¥eamd cahimisredk kv
motiv T-V,Ikt er ® j sou solwd.8sZBytskmy| A&kp@ la Asp8 ng&leg2z motivu
(s myld X)a, Lys179 motivu |11 (smyl ka L3), Aspl99 a Asp203
Kofaktor Mg* k oor di nakanimdamn j e vyznal en modr ou prbgiamo u . Ob
PyMOL 1.5.0.2(DeLano Scientific LLC, San Francisco, CA, US&)pravenypr ogr amu I nkscape O0.92
byl pSEvzat z:
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PS2slugnost Tt8Ar keaatd§kDDa iRDgsBauikesrnalse i 2
astrukt ur n?2 mrnhoohveo | deaghng2zns®t o 1Sedivespdtnrrukt ur n
srovei€endviNma lilytbmkomdogyiObr §& e$p.Obr §7 strk22),
fosfoglykol 8t f oprfakarsyat mpdadofalleyg @amténsnmzu
(PDBk d 2hdo) a faatuansyocui np oPc hfSozsej 2 c2 ( PDBr @k dr
dex7)odhal il o ve struktuSe Tt 82 Kk[b(Ober§@oekan @
t y p iprotodnuHAD[4,9]. Ds§lukt ura obsahuj e motelg[BR | i g

Bl al o2
Tt82 _Q_QQ_Q,QMQ_QQ_Q_Q_Q.Q_QQ Q0000000 Q
a0 * 50
Tt82 .. D VIDVRESYDETKLTEYFLGLFGVEREIKPEWVRELRRKGSFDD
2HDO GMTYQA 2y TTNSQPAYTT MREV .................... TY[EKP
4EX7 .. .DRG LTADTPAAIAT TAEV .................... AM[ETA
*
motlvl motiv V
o3 o4 as ab nl
Tt82 Q00000000000 0000000 TT 0Q00Q000Q0Q Q0000000000000 TT
60 70 80 90 * 1ot; 110 *
Tt82 FKVSELILFALSGRAEELEEE‘PEGGTIEWVREKFGFQVFGGSIERVFNTFYLGREYPE
2HDO FSPAQQKTFPMAAEQ. AML L L L. TELGIAA..SEFDHFQAQYEDVMASH..... ¥Y.D
4EX7 VSRGALSTVGRPLPA. .s ..... AGL[LGVPVEDPRVAEATEEYGRRFGAHVR. .AA.G
=

n2 o7 B2 o8 B3

Tt82 Qo040 Q0000000 — 00000000000 ->

k120 * 130 * 140 *k 150 160 * 170
Tt82 RLFDFIFELWKKERPIVRRGLLERASKHFKMGVVEGRSALEME LAERII[GFKFENATRE .
2HDO QIEL[Y)ZEIf. . ... ... TSLFEQLPS .ELRMGIV SQRRNEESGMRSY FMMRMANYTISA
4EX7 PRLLY)ZEV]. . ... ... LEGLDRLSAAGFRMAMAMWSKVEKAARAIAELTIGLDTRLTWIAGD

F
motiv I
0c9 B4 ol0 B5
Tt82 — 0000000000000 —-
180 190 200 210 * 220
Tt82 .. .AYL|SJDERALWELVIRG. .. .. EPG IGD ELFVENYRGKYGDFDV VI[GRDVEK
2HDO DDTPKRE#4D LP EKVNVAPQNA IGD EQTAQAANVDFGLAVWGMDPNADH
4EX7 DSVERGESgH RGLGIPPE‘.RCVG AEMGRAAGMTVIGVSG SIGPDEL
motlv I motlv IV
ull
Te82 0 QQQQQ0Q. . ... Q000
230 240

Tt82 .......DVINEgLE..... NRAILEGGL
2HDO ..... QKV QKPLDILE FK...
4EX7 MRAGADTVDS AVTALDGHP

Obr 8§68k ovng§n?2 sekvence Ts8RukeusaRvpondelbiriyHADhofiosf atas z
Sekvence Tt82fodfloy!| yé&y(BPiBKyv € o &4abo aisd ent i taumycis@fostamdk v e n ¢ 2
(PDB k-pakex7% identitu. LervenhD | sou wWyNadaminakyselinokoo nz er v
sekvenc?2 Tt82 jsou rovnhRg zviraznhDny mkugyZn gldemlyl xp,0 z6 cer
b-s k| §danT 3iothélis TTproffohyh Vg t v opSeonsot Sedni ct vz m p[H ESPapn3N18C| ust al
a Inkscape 0.92.4 podIg].
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Akti vm2 emzZgtmu pminoloyssaloi no vkijmio @z bl yotkkayl i z
nacelkemp N$ my§ ckz na| e Alb (Ob r I8% strk19). Smy | k a sbU5 § § te?

d o m®aagya nese konzervovanoaminokyselinu Gly54j eng% 1T znamem j e u
substr 8t oen®&musdreyclikivi 4ly]l sou napr ot tcawemu s O
anesou aminokyselinov® zbytKky, kter® | sou
reakce azymu.S my | k mesehndinokysény Asp6 a Asp8&a s poj uj e prvky
struktury b1 omahujederls3sapojuiexav LY b2 a dpGuje s my |
prvky B3 a U9 &myhkanwjibde kye1B9.spojuje p
konzervovan® aminokwsSeluilmyst As pkad va 2 As p MG
jeegaktivnzm m2sthD koordinbag&boxleov T mol I
postr ann 2Asph a Aplodxdarbofiylovou skupinom mi nokysel i ny As
nah | anvpnr2o t e iSrediy3® m

1.4.2 Substratova specifita Tt82

Struktura aktivn?2hoodmnh$poaHdidd pIe2 sduzgynmo sTt 8
doe n z y nskupi® hydrolasS vysokou prad D p o d o b e o jsaefésfatBsuar g a k

nej sou zat 2 m szurb8ymyr §gs8tdanl® vj 8e js?t r u k tnuarvar ¢Tet n822
potenci 8l n2crhet osdudbust rmdadlTek ul oM hpr o Weokeonw®&m
avyhodnoweem®hwpr acuj5p8atla NDapodtoarchs 360 2 T § 8 2
byla sestaveanaz 8§ k Isazdathun e j b I s Dh §& n & ¥ nmofiny HAD [10]
aobsahoval80n 8§ s | e dsulj ?ucl?ecnhi n:

2-deoxy-6-fosfoglucitol arabinosab-f os f 8t D-sorbitob6-f o s f ¢
2-deoxyD-glukosa6-f o s f § t D-allitol-6-f o s f §t glycerotl-f o s f § 1
2-deoxyD-ribitol-5-f o s f 8§ t D-erythritob4-f o s f 8§t glycerot2-f o s f § i
2-deoxyD-r i b&®h &6 f 8t D-glukosal-f osf 8t imi dodi f osf
2-deoxyD-ribosa5-f o s f 8§t D-glukosa6-f os f 8t L-arabitotl-f os f &
3-deoxyD-g | u k-@fnd8s f § D-lyxosa5f osf 8§t L-xylitol-5f os f §
3-deoxyD-glukosa6-f o s f 8§t D-mannitot6-f osf 8t L-xy | e s §
3-deoxyD-sorbitot6-f o s f § t D-ribitol-5-f o s f §t p-nitrofenylf o s f 8§
acetyl fosf 8t Dri b&hgsf 8t pyridoxats-f osf 8§
adenosil-monof os f 8t D-sorbitobl-f os f §t riboflavin-5f o s f §

Visledky molekTht82®se dalkows§B0D vijade u®ede
di pl omovRBupr BevEny OBIBetkaeim n82 nval ssigamduk y ( «
vaktivn2zm m2sthR, poltu vod2kovich vazeb m
proteinu a |ligandu zapojenlch do towdrory @ I
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publikaci [5]. Ve x per i messtt8il nt ®t o di pl omov® pr 8ce
konel n®ho sonbhomniiemegop e kiuhieenstt8al vn8h a akfiviias f at a
Tt82 (viz kapitoly3-6).

Aspb
Asp9 Ser153
Argl07

Asp199
Aspl62
(b)
Asp203 Lys179
Asp6
Aspl5
Ser153
Val120
Asp8
Asp199
Aspl75

(d)

Obr 8Zi®lor ovngn2 struktury Tt 82 s eoddwHAINa strukturn2mi hom
(@Superpozice terci8§rn2tetcuStnfpysio8Ryp@& ouPDBEE At 35S
2hdo) (b) Super pozi ce arkt8i2vne pwrfpoud fovegl)y kay l(a8ztu r PDBf, ak -acs 2hdo)
(c)Superpoziserultrei 8r Net8&r dip@rmpurotvr8y ktsur ou alumycin P f
(dSuperpozhoemaktavilt 82 (purpurovg8) a alumycin P fosfat
vobr 8zku (b) nen2 [Blyobrazena. PSevzato z:
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Lys179

Gly151

Obrze¥8iPredi kovan® potenci 8§l n2 substré@mygmdlite8likulzaws@lze ndRo ko
Na obr 8zku | e v aopbaramnizterncaf emii) AbRROE Da@ukasal-f o s [@)Ptglukosab-f o s f §t .
Molekuly jsouvakt i vnzm m2sthD v8z8&ny vod2kovTl mi jneldsntcktyk §cgh ujt.§8)L e
jsou zn8zornNny atomy kysl2ku, modSe at ®my pdjsoszhafleny b2 | e
a omy uhl 2 ku taimi m2oHeoy dda2lisignamald Se pak atomy uhl2ku n§leg?c?
ZelennD je vyidomaMgemS &wA[aka o7 :

1.5 Lidske intracelularni 5'-nuklectidasy z rodiny HAD

Mezi z§8st upaiey HAD seSatla £ ® enzyn, kt er ®kupimyt $2
| i ds kiTncthr a c e |5wukBatidad ¢(EIC. 3.1.3.5) TNDmi cyjtsoosuo !l i ¢t
5-nukleotidasaA a IB (cNFIAacN-IB),cyt os ol i c%r@ukleptidasall fch-i),8

cyt os &-hukleokdgsa Ill (cN I | ) , ¢ ¥(8)aeoxyriborwikedtidasa (cdN)

ami t o ¢ h 05(3)-deoxgribontikleotidasa (mdNZ char akt er irsding c kT ¢
HAD obsahug v ge zty mSiemej meng? @s &lonmerlrwhavmot i v
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nNi ¢c m®M,BN-IcINl , cdN a mdN -IW§l§l.ouKnt yakt®a Imovt ® vyt |
| tiyenohkhnaunkiiceot i das d§| @ mPaddgpaRossmaymikesSk? a |oemmn?o -
vi §d Se abre[@0RM]y

Vigengwman® enzymy kat 2deygxy)ubpnuklieasiestmosnfoof royslfasct i
na p S22 deaxg)nib@ukléosidyUvni t S vioSA Nkd T e greguldci | | § 1
intracklladiSmyn?2askdbeokind @l yti ckoou i &ktTidwniDt ov
katay t i ¢ k ® a kosid kinastVD § jn eisie iodd sebe ddu gpr i m8r n 2 stru
rTznou m2rou afinitypkalivinaeiSl md issubrirmEa 2T m
typecht k SKnekpresicNl | , c¢cdN a mdN doch8z2kded\idk §c !
acNllljsouex pri movg8ny pouze .$eRpect didekll ch & kz
jsouspojeny tak® pafld2202g.iJeeki® p S8 eV iaslTeNglkei d e f
z a p S9 mitacdiinvgenu NT5C3 k't er ®z tvre 8 to Rendkmitakgt less of
function. N8 s | e tblkoe mn i k 8m8luntib sroecesi v n2ihddll ynt®& ok
anemig24, 25]. Z m N agnzymowaktivitcN-IA,cN-lllaz e ] m®tH by tW asoci o\
sngg§daumdvoespons§doei ddTvd huirbluipttdam i m 8nd 6 ®d V v T n
pod8&8vp8i mc h e [a®30 NukiegidasacN-lljen i ¢ msBmjNa t an Njkeod ti Ik as
dal @t hmimo c rfvi2 kapitmlal.6.5.

1.6 Cytosolicka purinova 5'-nuklectidasa ll

1.6.1 Zakladni vlastnosti a katalyticka funkce

Nukleotidasa cNI se vyskytujev cytosdu (rozpust@| 8§ sytoplasny) aj e e x pa i mov
vbuRKk §ch vgech plSi d emjgb b jpanik¢din R 9 st er n?2 sva
a srdeln2[22s9184.oveédhdl® o bi funkitrepd iemszrynn
vystupuje jako fosfatasa nu k|l eot i dT (tjae vpkatktepei dns\
aktivitu fosfotransferasovouCoby nukleotidasakatalyaije hydrolytickou defosforylaci
(2-deoxyYyibonukleosid5-monof osf 8t T 0 @Hhydraxypurifu cza  vzoikdl

pS2s| @gdeoxwWribomu k|l eosi dT a vol n©Obo §g etsd55t ov ®
[31, 32. Tat o reakce prob?2hs§ me c h &apitole h.8.3n, k t
ProstBedmi d osfotransgreos saats g Ble oacksStvish 06§/ §t ov
zmolekuly (2'-deoxyyibonukleosid5é6mo n o f ma& rokkulu 2'-deoxyyibonukleosidu,

kterT mmneéijsloast Njnébo deomyinssinn(Ob r § e Istr. 25 [35].

Nukl eot ifbsfou§ ansferasovyg8 aktivitamemyob?2h
kdy d&kehggzrdSen? k ovfad £ § thé \n® h odkapitolarte3rdme d i 8
PSi nukl eotidasov® r eakmiinag ep Peanke sneSngal endan N
kdegp®2 wadh fosf ot r anekuluauklecsidj86837.r eakce na m
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H,O P;

N N
o) </ | )NH \ / </ | i
oM NN > N N)
O_T_O o HO o
o
nukleosid NMP
OH OH OH OH

Obr 8% &Nkl eoti dasovsg§ a foscMIibtransferasov8 aktivita

Reakce katalyzovahnukleotidasowou aktivitou cN1l j e  n aanmoad, $eafiotransferasovou aktivitopakz e | e n 1.
Substrg§§tem nukleoti dasmD® @Ok dal Mmé h pa jejplipS? @ | wepkyl®e Rt i d
analogy(viz odstavem 2 ge) , kdegt o subs ®r 8§ eprkicre@rgebsd)inasimhoesrf eerream f osf §
ve fosfotransfer asov ®(2-deexy)kboriuklessifbgreo nb T tNMP)SAkbirk8ozleikv r eak | n
sch®mgtiuvytvoSen v progrmdmu 0 CaeLHEambridgesoft.) dpiavien yprogramu
InkscapeD.92.4.

Up Sedn o s tsRicbvsatRrii§soup u r i mukleot®lyinosin5-monof osf §t (|
guanosigB-mo no f o s f § txantHosB®MmMd n o f o sXFVEPt) a j ejich
2'-deoxyanabgy. Adenosinr5-monof os f 8§t 2-dgoyadénhpsppy-monof os f 8§t
(dAMP) a py r i mi chukreasid58mo n o f ojsodi ryproti tomup Sev §§gab T mi
subs.trdjyvygg? kavwaksgrupié&ouThIH B2 Ppgrowmje GMP
tento enzymo z n a | to®@gENIMP-GMP s p el csi efl i eckitl@ptidan {38, 39].
PSesto vgak m§ wTlliand whdu.Matasisovakangtant&m,

pro IMP i GMP sepohybuje voblastidesetin mM 31, 32], na z8kdN\4dND aP sk ad
svTj da l-gukleotidgsa sy s o KJ(zangl.high Kn5-nucleotidasy[31].

Katal yti ckIg( rmkKkli evattiad acsNov § jeib efzpofdontz mand snfle r
na p®3titMifii o n[31T37], c o@oulpda ®bDecnl mi vi astnost
fosfatasz rodiny HAD (viz kapitola 1.3. Na r @ed¢a<tlat n2ch | idskTlc
uvedenlkapiole 1.5 je r egubh @V § W s t emechanlsrhyj20, 31, 32|
(vizkapitolal.6.3 pr ost Se dnnfdikcotl @ fkeak t Dy tTo efektory
doal | osterick®ho m2z2sta, kter ® (gsizkapitodat.i2gz 2 p
PSi r ozaekntTi nvj$ou ruklegsid5-t r i f ,onsi¥k&neitedids-di f o,sf &§lye
pakt a k ®-bi2s,f30sf ogiBpG@G ear 8Dk t @a@de®8sip ol y f o(AprAB t vy
Ng§sl eduj2c2 all olslt ejr $ @ kpddled & & 5 WIEif © &kgvace N
2'-deoxyadenosid-t r i f o s f §diadgnhakilbToRt) et r a f MAp f aBldnosifbA p
trifosf 82,3BPGAT duanosib-t r i f os f SadenosiBTR ) osf §t ( A
[31,3240.Fyzi ol ogi cklchal i njhs dbiut v 0 e m@& jfi ccshf § tnohvi &
efekt se projevuje ip S2 t o inmsttdr iack®ho aktiv&hbgg?2ah j
koncentr ac ?[2lh Vls nmabaktivitu gnt8u dv ee all osterick® 1
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hodnota pH. Prowukleotidasovola kt i vi t u | ey ?2 r @ 28/3605923Li3Zhu m
k d e g tfasfotmmsi@rasovou aktivitu etge nt T ¢ vp & rz afede 2[135].

V buRce je nu k| e ot akivitasaNWl 82 § v i s lerfergeticién staw b u Rk y

Venergeticky tbjo.hap®m cdsatvat,el n® i rmtorcahEel2u |
kal l ost er icNlk@p aal Sz pasli §nv28z ko@m ener geti ck®m
| i mis ZhxeoATPj sou postupnhD vylwvwdekEalyr, o ntaodgd ns
vol nfTocshf 8§t owbalRcieont)Bjich zvigen§ koncentr
cN-llat 2bwr Siryddr dMPazGMP kt et Bk by ®m s tnaevgu§ dweudc|? a
ztr 8§t 8mo wluorh M4lLk42ekft 0 sIfTfot ransferdsovichalBiz

vpS2tomnost.i dostatel n®ho mnogstv?2 vhodn®
(deoxy)inosinu[35].

Nukleotidaso®g aktivita cN-1l je zapopnad 0 met ab ol i s nsue psukrki SndTS 2 |
synchr onineeotvaabnollcihc k.I ¢ A N mirde ha®sHnt ®z a , degr a

ar e sy nangh savagé pathwgy puri novi ch nukll kamyzuje T, P
aregulujep r vknr2o k degr aSall n2nrnedgstllAo/ v a n ®Il salivitouv i t y
enzynTz a p oghdon e s y (Qb®@z8D,estk27)j e zaji gt NDna citliwv
purinovlichbo®Rk[Bet i dT v

1.6.2 Struktura cN-II

Kvarterni struktura

Protein cNIl je z&k - dow§eaeu NT5C?2 l eg2c?2m f0av¥isek kamo:
10g24.32024.33[38. Expres?2 tohoto genu vzni k§8vIi561
SetNzec 0 mol ek ul oMM® 46h Sekventopsoteinu je6uvedekaD a
naObr §zkustr128 Vmat i vn?2aNll $ v ah®dotetramero mol ek ul o
hmotnosti260 kDa kt st b g @wuizdee nt d ¢ MmE@HTr 1§ 2R, str. 30)

a oznapupem&®®E i me angldimenefrdimerk[20]. Prs8vinD dim
uspoS8&ne§ mkmiteal yt ijedhogkouaNklit[47]v n 2

Di mer n?2 uspolSBdBo@ewizmi ¢ &nt i c,kTlceh opdr ojt @ me «

prost Sednictv?2m t zv. odngl. gotigoreericn itbrface A,0z hr a
vizOb r 8 ¥2B ka str.30. Ze dvoudimelf] np&sl ednlD vybudovs8no
us p o S&ni3dnjspuoba dimerypropojeny kontakt na tzv.o | i g o nreorznh?rna n 2

(angl.oligomeric interfaceB), vizOb r §12Bnkstr30.01 i go mer n? er d vlorSem
53ami n o k y miebytkyodkvd gd® podijeeuznochgpri®st Sedko\
vazbup Si | ephodijcehdnot ek poddicnddhidkepr vxMSet vam
i ontovich vamdb.go@emrmt2i rtozkha gh® Bo djbesdarhat;j k
pouze 28 aminbkgkiEtchpovdcmhezip8dyptingdbkami v
mT s 2Ky
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NH;, o 0 o

N S N N N
</ | N </ | NH </ | NH </ | NH
) ) N /& N /)\
/ N 0 / N NH,
- -
/ A
Hzo\ H,0 \ H,0 / H0 '\
AMPDA / \
5N 5N .‘I/—ADP
P, ADK P 16K| P p, 16K|
J\ATF‘
0 PP o /
NH,* \ /
Ny / \ N , N \ | N /
< N M < NH ¢ NH A NH
) ADA | ) N N/l\ | N N)\
APRT / HGPRT ’,' / H O HGPRT / NH,
Ribosa - | Ribosa Ribosa | Ribosa
/] / P P; A P,
SRP PRPP | PRPF
‘ PNP PNP \ PNP
\ \ \ Ribosa-1-P Ribosa-1-P \ Ribosa-1-P
NH; o O, o \ o
\ HO  H0; N NHs*  H;0 '
v N = N NH N
N \ N/
1) CT ) == <_1 P 1T
P ) ’ GDA )\
N N N N
N N N N (XOR) H N e} N N NH;
Hypoxanthin
O
H,0
Xo :
(XOR)
H,0,
o
H
N NH
= A
N
H N o

Obr §eMetabolismuspuri hifdskT ch buRkS§ch

Na obr8zku je vVpdobgdaBbrnavibebradaleotid] (lerng8) a jejic
Dr §deaovosyn ty@zur i nov 1 ch nsuokul | e8bstti&d Kjuen emrrezent ov&na pouze | ej
Prvn2 krok degr5Sbouklenteasprazkrik5®l) al me o v §n Bgaks@. cSMildevmeésy mtl ®z @
nukl eoti dT phygoxanthinguani fosfarybosyhtransferasa (HGPRTektT j e z8&roveR kl 2] o
thiopurinovich proti n§t&5acObircstdenh ®F.87v. (VY gv Iktalpein2ol ast at
ADA =adenosin deaminasa; ADK = adenosin kinasa; AMPDA = AMREaminasa APRT = adenin
fosforibosyltransferasa; GDA = guandeaminasa; IGK = inosiguanosin kinasa; PNP = purin nukleosid fosforylasa;

PP = pyr pHRER f53osforibosytl-p y r o f RSP f=§ilboséb-f os f §t ; X0 (XOR) = xanthi
oxdor eduktasa). Obr ®zolgrhaylu Chtwmd$ e D r-2010 CanbiidgeSditla upravdn ( E 1
v progranu Inkscape.92.4.

Terciarni struktura a aktivni misto

Terci §r n2 -114Q brrugkeuir. 80) obddhuje (wouladu S2 sl ugnost 2

k rodinDHAD)d v D h | a v napacdre(nezRkapytolal.3.]), me z i ni mi g s
akt i vnbo m@uoereasahujeRossmaniike s b a | kee®j2 e towoeSheam §1 n 2

b-s k| Sndlistenis | o gnea$ mi pabféeBnétbtkl op eddlixg. os mi
Nat ®t 0o Gem@mnmit lag Py jS3 konzer vova+#V& vsoek?vce?n | jn§
aktivnz2[B0h mMm2nd tha ky s el ip52,08¢pB4, Thib§ & Lley57 \Asekvenci

cN-l't voS2 motiv |, Thr249 pSedstavuje motiyv
p ak s lamigokyselinzAsp351 a Asp359a3, 20, 48]. Tyto motivy umo

kofaktoruMg*a f osf 8§t cw® skg €tvm 2 mO m? §3nésk. (6ya jsou

hl avn2m strukturn2m el e melh(Mizkapitola1.303 k aAlat iyv n
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nl Bl B2 m2 B3
Q00 =»  =»000 =P

1 10 20 30 40 50 60

MSTSWSDRLQNAADMPANMDKHALKKYRREAYHRVFVNRSLAMEKIKCFGFEMngkAVY
N-terminalni segment motiv |

al n3 p4 BS p6

Q0000000000000 Q 20000 TT T T==—b> — T —

79 89 20 109 119 129

KSPEYESLGFELTVERLVSIGYPQELLSFAYDSTFPTRGLVFDTLYGNLLKVDAYGNLLYV

p7 n4 B8 o2 B9
—-T TP 000000 — L0000000Q0QQQQQ0QQ0Q ->
139 149 159 169 179 189

CAHGFNFIRGPETREQYPNKFIQRDDTERFYILNTLFNLPETYLLACLVDFFTNCPRYTS

- [ TP 0000000000000000 0000000 Q000
190 200 210 220 230 249

CETGFKDGDLFMSYRSMFQDVRDAVDWVHYKGSLKEKTVENLEKYVVKDGKLPLLLSRMEK

p12 o7 ns p13 né
0Q  —p- 0200000000Q0Q0Q TT 0000  —p Q00
250 260 270 280 290 300
EVGKVFLATNSDYKYTDKIMTYLFDFPHGPKPGSSHRPWQSYFDLILVDARKPLFFGEGT
* *
motiv |l motiv Il
B14 15 n7 B16 a8 ns B17
— TTT = 0QQQ  — Q0000000 0 Q Qe—
310 320 330 340 350 360

VLROQVDTKTGKLKIGTYTGPLQHGIVYSGGSSDTICDLLGAKGKDILYIGDHIFGDILKS
A
motivIV oA

B T TR
—- Q000000000 QQQQQ00Q00QQQQ000QQ TT 0000
370 380 390 400 410 420
KKRQGWRTFLVIPELAQELHVWITDKSSLFEELQSLDIFLAELYKHLDSSSNERPDISSIQ
_
oA
all B19 P20 al2 21 n9 p22
QNOQQORQQQROQQRQQ =»TT=F 000000Q00Q00Q =k 000QQ0 TT =+
439 44? 459 469 479 439
RRIKKVTHDMDMCYGMMGSLFRSGSRQTLFASQVMRYADLYAASFINLLYYPFSYLFRAA
—_—
TR —_— i
0000 Q000
499 509 519 529 539 549

HVLMPHESTVEHTHVDINEMESPLATRNRTSVDFKDTDYKRHQLTRSISEIKPPNLEPLA
C-terminalni segment

550 560
POQOEITHCHDEDDDEEEEEEEE

Obr 8ZAeAmi nokyselinod8 sekvence c¢cN

Sekvence wobga®mjse rtugit urmo2d rsSpqngedbitty§k§ po@PsEapluer vexduj s ou
vyznal eny konzer vo vidmreems eleskatel pn®?i nadtliovsyt eld il c k@ ug R tmi§v ad ir
Uhelixu oznalovan®ANajgasekheéh¢ixoaAN¢(pknNg zviraznhDny a oz
prvkT sekund@rmeoe sl xyuisthd rpyl:@n Tb 3do-helixt TT prdb-ohyb @ TTT pro U-ohyh
VytvoSeno prost Sedni c t[17R BSPriptr3o{t8radnkstapeDloR.4podil]. Ome g a
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m2sto enzymu se nacltdea? |[jnea sptoevrd cchk@® rcagisat M @&nh
(Ob r 8124 &tr.30).

Dom®cagj e t weaBema&th el i xITmaan tdivp mirbss Ik |§ rdvisty,
znichg jeddSejif®zovaobén®8bie tato dods®wrka obs
odl oubbherdTi x a (R0.MNas mpElkkywdND sv® evapd 6 m®o §me
typu C1 (viz kapitolal.3.) Do m®aagiez pr o st Se & ki b s @sp&cifipai-|
azlsts e t ®@akgnstrdi€ida Rt i vn2RozpdanfigstebnbBsvagbe
enzymemgout oziag ygo nr ann?2 mi Set Nzci ami nokyse
His20@ a Tyr210 | eg2 cdom®oaphza spol u%%l asti Hi®ONkol i
Nukleos dov§ | §st substvh®tdupBi%en & tddrsmBatai ane& i
His209 a Tyr210 kdegt o postrann? Set Nztcoeut Ar g 280s:
subserékurostatUsph® s t§eproadkde.n n aptd o ®@ 0 Pz c
v oblasti kolem 2-pozicesachari dov® |[j8st pr anvudkl) peocodsa bdnuo L
pro upSednostIRP a &MP nak®-debxsIMP EIIMP) a 2-deoxy-GMP
(dGMP)[4§].

Vedl e ahpas®@ajsous oul| §st 2 -Ht &i ktnwsnyr@ckdégmenty 2

(Obr 8 21e ktr. 28 a Obr§ z elkA, str. 30): (1) Ntermin 81 n 2 segment
aminokyselinami Metl-Arg29, (2) hel i k 81 n 3z arsgk lelcal ratn sfogen
z aminokyselin Pro373Tyr434 a (3)C-t er mi se@rent2 kt er T Yisenkt vo$S
aminokyselinAla479-Glu561.Bi ol o gi ctker mion S8l nC h o osuepg Mmen t u
objasnbDna, kdegto zbtyde@olucah!| ¢ sne@oiveal®ils iy
nav e | mi k cegupcl ie xenr?z y mooN-® i \a %k dizékapitoly 6.3a1.6.4[47].

Allosterické misto

Poblakdg i v n2aool ing2osntear n 2 hwvod om®R@t®r a@gkR | AAst er i ck ®
enzymu, kt er ® ser Sarfimem2eRo nwsHiEEEd ®n2b1 2 z k
all oster i ck ®h opodjedhokyt (® b rsSoAislstrd30)? Vazba efektorT

doal osteri cke®hoprm?ssttSae djk ov § n a mimpkyselinrAaghdd 2 mi
Asni154, lle152, P854, Lys362, Asn453, Argd56 a TyrdB7p S2 padhD ef ekt or T
a dATPp Si p a d $nolekubaefekioru na jedna | | o st eo vdime®cNih2 s t

Tato molekula je zde § z @ma no ky s el i rpouzet ®ig e edipiydrkay n 2 ¢
al |l ost erla gNapeoti toriug,3BP G a di adenosi ndpold syd zowsjf 28
obNallosterickkm2 adimerupouze jednou mol ekuleo mBleBma t o1
podjednotkamiz § r o vaeRula AMA j e zano Sena ald®t eraigedk&lhooh
jednou ze adwinomsi dvwelch | §stBPRG kjde piS® zriomod
nao | i g o meorzrhabeu pddjednotef48].
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Obr 82ekrystal ovg8 -Btruktura c¢N

Strukturakatalytickyn e a k Cit em i n § | nvariargykcNIERS2Nn(RDB k - 2kew), kt enBSd®ogn §
sestrukturouC-t er mi n81 nN zkr SoNd W®. Fi &txii wnd nt-b Wme k6 Glem2D l1soul 8§8st
(@Terci §rn2 str ubkvaktai vporvoatr®@me uut acvNacapide mBPwo Sengpu C1 (t m

adom®ooeg svNtle gedBOmB@Brvimaza®dbyk|S8dOHazceh | istT. Hlavn:
t voSRossmamikesbal en2, | kshllg§dcanitjlé! hapo Sk ebiSeamizcp (gl ut §) .
domGorgj e aktivn2 m2sto, do nRPDhog je nav§8zg8na nmowl8ezkanloas s

molekuloua | | ost akttk®horu ATP (svDtl e noovdsrngty.8g?Omadt ®gamh ®y y)
RTgovou barvou je zvUAx @AwRAm ti®z\n.2 -lslé Irtiuvkot 2r e demiipgedvou 1 a me r
identicklchi déemerjJsou mezi sebou propoj enyB)p.r oka¢deidndicmey
tvodemlMma identérck] mkt er®tjosnou propojeny prostSednictvzm
m2sthD kagd® podjednot kylj ®snav§z&®a mhplk#alekiagp\TRRELPHOWY e d n o
sfoRr jsou vyzoaamr® yi*&MwoidyodMgo b r § z ¢ 2Nzbarvgnsatomy fasforaerd @sv §t ov T c h
skupir§ c h o b o uOblri§gzaerkd Tb y programutPyMOS &.510.PDeLano Scientific LLC, San Francisco, CA,

USA) a upraven \programu Inksape 0.92.4.

1.6.3 Regulace katalyticke aktivity

Allostericka aktivace

Vef or mND apopraltled sntuer ikcdky® mv m2 st D nen?2 nav 8§
postrann? SmotvOWec yAkpld®mbsha .€dmzyMchto pod
sedo aktivn2ho m?liofakhorMged mggeynmlv8&pano kataly
enzymu, xeter InSevaSk kv v.P0o fmawvm@R &n2 akti vstor
m2sta vdooch®@mESke struktur n?2jmunpkSenspoBEIdTaa
aminokyselinGly355GIn3 6 4 , k't erdu jgkénformadlmdlixutOb r §18% Kk

str.32) [47,48]. TentoUhelixs e oznal uj e gj &k s ttadbv .l ilzelviséxn A
i ontovlich i nt AsSp4bR §47] aley £Xk@ T o st a tci2tysI6Z h i
sf osf 8§t ov Tarkit i [P} tekoyrfo mov § n 2 m rdeotcch|8ezr?2 kpo st
SetNDzce Asp356 motivu |V do prostoru akt:i
] 8dr a postrann2 momoa8éi DmERoOMRDE T2 nabit ®
doaktivn2 honami&dlaed&k danNM?y k ecoNsdlr mantan2®d e
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pSec hpS§lavomm Dnhkakt stavmdddkivo van ®h.or 2st g veu umo g n

koordinace kofaktoruMga pot ® i vazba f ocaskft8& tvonvi@s. |ngssttil
Zf or mov8n?2 helixu A je kl2]lovim meclhanis
a | e bezpodm2nel nNDv Trhietcn ®mpko Domu ,naaBys8n?z

doakti vnz248oPSmt sbd baSdyrmthoz do akf(ai BWewga®ho
doprot@&@mMnou cel ko h@not&tranmefui gPuSriacael | ost er |
doche&z2m®na na ol i gh3nedmd?2licdn frorz@addmiventn z mD
ni céenjymp Sec hfgErodm N wuzavSenhj g2, tNRsnhji S
ot ev SGbn ® zi8Bstr.32) [47].

Mechanismus zpéetne inaktivace

PSechod do, ottjevEakfDpgmace pja sa0udasgndl as|
mechani smem z p DanglBwitcthoffametchanislhce z&@ n2 mg st o]
segmenf47. Segmenttheksx8v&8 geho vr gdelmyAspdorkt er |
aSerd08. Was 8l n2m stavu enzymu zauj2m8 vrcho
tzv.i nt er hel i k §1 n408irderaguieda gy 2 318d y o Bmatkvi helimwBa n T m
vsousedn? podpeédme@pbcé&l ddmér ma briotzGh[dkadOPsy n
UspoS&8§dg&n2 do tvaru #sp40Tikteragoza§k bad RN umaf R
aminokyseling T mi zdhotar oy hPanpSechodu do aktivn?2h
helixu Ajsoutytoi nt er ak c elivemPpeorswdmenyh el i k §Inrt2eh ch ed & &kr
smy|l ka p9euspPmS8s&danou strukturu a jej2 Asp
sLys361 vhelixu Ana p®i pet] edn oTodestabiizujeniaterakci Lys361
SAsp459 | e V4 § Heohelix A stabilizovh azpr ost Sedhd8vEa€ enky
do neakts8Ilvi?2hhd7].sbtaa v u

Terminalni segmenty

Zat 2 mcer Mi n81 n2 segment se pravddDpadc@bmP hp
do aktivn?2-Horostavkionel-teoman®ha? ICo konce
PSedstavujektfluexibohatostmaakpsad&l & kongkpi o ®a
prot ei$eotviBzhtoe r §1t eaktr.28). Vodbor n® strukturn? st

gebass§8l n2m-lsywgés pANkousi z8voru, ktersg§ o
segmentus ousedn? pollzedammetSi s g20sSHINE i neakk hvn@
konfiguraci cNiII. MT § @ Steel @ yzaSvborvaartu os t er i enyBu[4gd.kt i v a

Proti gu®tad neefunkci vgak howodB8opubikRee! ekd keyr 8k
byl a vymraagkwi§ra ZnNDghaoowil i edkT vyplTvsg,
nemutah n 2 mht ant n2 c hll (Wz&apitola 1.8.4 jsolN S i all ostericl
obdobe®§visle na pSatoming$t in? ksot @mielgeuesd ucn
[49. Vzhledem kv Tr aznhD pol §r toAotmwsegnoehta rea kptrearvud Np o d-
g e p Ske stgbitraciStrukturneN-1l.  Jeho bi ol ogick8§8 funkce
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o. segment

(a) (b)

Obr g8Be&trukturn2 zmBDny pSillallosterick® aktivaci c¢N
PSecthmds 8§24 n2ho (nahoSe) do aktivn2ho st aWl(@)Z8dsoa den)? jzemdnoor
vprotomerucNl | j e zformovg8n2 tW@A, hehmhiepdnddAnuhgodaedf akzoru a
do aktivn2Blbemk st anatfdmadi n &8k® Nsegment (zkr. N segment,
vOhel i k81 n2 m Useeggnmeennttu, (rzTkgronvi8n)§ lan 2vm G e g mematvl) (mb)m& )Ny s e g
viedn® podjednotce se prostSednictv2m oligomern2ch rozh
pSech§z2| ¢mM8SnPjiukbara hwmaovede ameeuSémahoGed| edsebe Jedn ot
barevnh odl i peganuinkdgape@¥2.nd a [p7hevzato z:
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Nelze vyloulit, ¢ge kromhRD vige popkmonduch me
pod21] et jegtn dal gz, dosud neodhallee@n ® me
komp | &jpehop o § k aon[ayre2 viivenjrelik t enult @bedu NT5C2.

1.6.4 Mutace v genu NT5C2

Vsoul asnoswP cp4hrelgz8nmoctha a3 a h u j germuNT5G2 [5d] 0
Mnohozt Nc ht o mu t katal@ickauakiivitueNRlluajlzejem z 8§k | adBHDd Db hob
don § s | ehtuSkihicPr vn2 skupi neuv@ rsaaun MmultiacweT b &d
aktivitucN-l 1 . Jen@@t rs®l n2 I tsaecneSmIMkidtiadrt n2 var
T3A a H380R[50]. Druhous k u p i n mutatew @ 8 okue 2 z enzyft | i j eho
kat al yt i c@n®@. lossaf-fulkcttod. D o t ®t o szkautpd amdy? snelk o |
homozygmutn&Zaoihchg vgechny maj 2 zacN-h [B3.l edek
TSeatngjp celt nNj g2 s k u pnutace k p & e @ skhea daojul gteamlP y t i ¢
aktivity enzymu éngl. gain-of-function). Tytoa kt i wujt ac%® naruguj 2 pr
rTznTch mechani guefiaalzpdso®ui €k atyapleyetaikct ki & i
cN-1l [47, 49, 50].

Aktivujici mutace a hyperaktivita cN-II

Akt i vuj 2vgenu NTEQJsoovee st r ullkrtowrSre dot NDmhgniz dtast o
sevgakch8zej2 ve funk| nh dpl9eedyc hto zc2h Kk aSpsittecclt
helix A a jehp p&ileBIlmMBnoakegmert n4av,5@.ez hr a
Pr Sovdldl i gomer nAiB)pgsbuamiopl op&gadiDcat ektmit
vcel ®m tetramer n? 9 60k Naz $&d &2N  enp 2 ymEunu dsumju?,
allosterickou regulaci cMl, jelzer o zd DI i tl-lldo t $2 t $2d

Mut ace tS2dy | n aktivacg angymu pmeocsh aSreidshmbwcsmoe ¢ §in 2
helixu A pSi vazbD akt i(wuz8kapitalad.6.31 &z amy loajt 2
helix AvuspoS&dan ®onfdrreakji k8§ sk edlemymtraesegr v §v §
vakti vovah®m ehhedu na pS2tomn®st t ®t bo g iSér
Sad?2 mutant n2al87aF Opeotirt e mukt3a&ndt Guehzynlu o znal ov a
jako wild-type (zkr. WT, d&8Il ell WIgmykazuNs i | nD zvi genou nuk
aktivitu, kt ermavsSe §p®& al | os tdeSrMécrka@dwoNg[47k4s]i v §t o
Zat 22m8mIKB®Qj e p S2 mohelixsd(@V B b v RedypeS 2),ne0jz § mNn a
L375FjeodhelixtA v2ce vzd8§lena a ovli SRtjDeceentr @b
konf orhmaZmnc v| etnhD | §stel eggbnaf4d.ychl |l en2 h

PSev§gng& vhDtgina @&rntu v NT5E2c hn §meXasa t ay 2t
buNtoovr chol u kel iokb8lans2thio § e g menntok akilinadmi¥ n
nabkags@a i mer n2 mVT ®k  rtadm2hntao  p cazriucg2ug rep ek MM r
i nterakce mezi h elmi n®Ilkryssm | s evemamiadm bt k g p
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Zameéo mechanismus all optreorsitcSke@naktzilsimEan e
pSevBgaWl, meaRani smus zpOt p @ik kepitelalic.9 @8 e
Vb8l n2m neaktimumnZamt 8t avar 8 ahajpSHldnSR dy k du
katalytickou aktivitu jakacN-1l WT, k t esre§ vgak po all osterick®
z vy g4i7j48]. Mezi mutacet S2 dys olul z m$ @ a watiapty R39Q, R238W,

R367Q, D407A, S408R, S445F a R478S d 81 e pak pr avaridnyp o d o k
R2385/L/Q, R291W,K404N, DA0E/H/VIY, PA14AS a D4153 47, 50].

Mut ace z@BPdyb u@@mizn §18n uh o(vizkapgoak®mE ng s | ed k e m
| e heozymz a u jo2tre® SenNj g2 GeeBnrid pTS@daul I | m§ za
jednoho z§stChpaani nkitlenrll m kire&& Nukle §t vda s awn g aal
t®t 0o mutanvibe 8|l wdmi antaktp e ov e amietouch BTy

ale ke stimulaciaktivity d o c h 8 z2 j iayn czean trriagc?? cahl lko[dd.er i c k
Mechanisms kterTm jeathbetedtbhk®kakvivaci zpr
nen2 objasniDn

Mezipodjednotkova stimulace katalytickeé aktivity

Vel k&8 | §8st akwvgenuWNT3C2j2ec hh entuetNadczP R G c bk ovv ® m
pS2padDnkegpeesimiBtzént n2 ne mout WhianyaAtyiz § r oNSesR edn D
vznirkejjén homotypick® tetabsmmatgRen(@& omett et g t:
cN-l |, v ni c hyfp vananty aastoupehytp o m%#0,B8:1, 2:2, 1:3 nebo 0:4
[47,50.By |l 0o zj p§tBDopmnpnoge mut arheterdetamergtimdujee d n ot
hyperaktivitu uWT podjednotekAkt i val n2 sefi@ kp Simueé mlc® WT p
pSen@@st Sednictv2zm konformaln2ch , zmlad e &
jivhs§l n2m stavu vykazuj2 zvligenou kataly
doalloste i b bk ® m2 sntaab Tpvaakj 2 s v ® sjakau n dnahjothotcetramarld t i v i
CN-IWTvakti vovaB®m stavu

1.6.5 Patologie spojene s cN-II

Hyperaktivita nebo pouchy expresecN-1l byly z az name a § rsypsmjR&kn 22 r T mi
0 N e mo ¢ nj&ka zhyperurikemie, hyperurikosurieleschNy han T v $58lndr om
her edi t 8§®pna?r aspifakrdd8S# zcakgl.hereditary spastic pardegial familial

spastic parapares)g452] | i akutnz | ymf @Ko Alds[28i29.k 8 | euk em

Hereditarni spasticke paraparezy

Heredit 8r n?2 spajou SKWpi pavapdal®izlynl ch neu

onemocniDn?2 j ejichg hl avn2zm pchj ekem| ejt &
charakteejzonanr®yqguj?2c? S e pzotruuhcl hoas t j2e az anpe
degener a@% vabvdnelkertik os pi n§ln2 dr 8§ze, jej2g f

kostern2iNa g8&l aatdWa mnsoygnspttvo2nzla il ggoev &dwagduo mp | |
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a komplikovanou formu HSP52, 54]. Ne k ompfl o rkmasr ajn& c hpouza kt er
m®nMt ei®mdre | o as Itaolsa Lttt 22 r n 2yndiomeskpp &r akt i vn2 ho
(angl. hypertonic urinary blader disturbance a | ehce narugenou ci
vi brdot nych Kkon] etin8ch. Tyt ®g probl ®my

taj e vgdigle doprov8zena dalg2mi newpidblepgi cl
z8chviduchota, zt r bka, dugevn? poabuown§, atrofi e,
extrapyrami dowlri$yenade?[bibs.Pir epatliemce HSP s
pohybuje mezi 3 86001pegSapdidypBal ddd prvrn
objevitvj arkk®o | i v v DKk u.

HI awi®S2 | inou vzni ku HYH 54 56 Vs ge h a je®o3nuttoa c e
onemocnNnp $&0s prjTaxtrdr omo s oYasoenkigdhto t o o,n ekno € m ®
zahrwnaugeeonergTznl ehnaleavlani cés g caikoospegteRuys e
paralegpP (zkr. SPGsz angl.spastic paraplegia genggs6]. Me z i SPGs se Sad
NT5C2, bylo doBudigd e nt i fpiDk o vhi® MM zygot n2ch vysoc
vedoww 2 kfhor u g e adefcfiurc- [62]. Ne nzéelaj as nl®m FmKksobem t
deficit pSispravhl é&dkem zkn ifkyuz iHBlRe g iablo® i fsunuk @
j e vgak vel mi eprdaovcdniBpzo2dob n &,8vggn®mu nar
purinovlich nukl eofdyrTaj 2 Pkulr2iIncowoRu mwadzl ki@ owae
neuropr ot ekt i (nrap St khkdi p$[57.Vehsouil acsmhemiti | «
jirdfzn® pmeuahgl ivsmu purinT, kter® z8roveft
| i dsk®ho ner[68 \L®Isabedys v snin ® mvbivtdeficity aN-11 na hladinu
purinovl ch je pedstdtoa anechahifmu, ki€ m -Id N p Si svpnkw § Kk €
neurol ogi ckTHSl probl ®mT v

Lesch-Nyhaniv syndrom

LeschNy hanTv syndrom j e autosom8l ni reces
na chamosom X, kter® posti hujpeSipiriemga dm$? zmmuagkey <
objevujkoj ¢ngckv@hawv®Okueiri ptopkVy tohoto or
ment 8l n2 retar dac e,zawspastit derebkaBspady hloo v ® ad kert n
(mimow | n ®, onbe| kaosnnt & opl cohvyabtye | mi®ni c kT c)ansv kb ¥ ® a
sebepog sz opipdk @ ky@rurkemieahyperurikosu®, kg e®st®upnh ve
kevznikumo | oval dhedvk ameh Th ,meyfsndé p & toiuatritidy (59).2 ¢ 2

Mo | e k u lodstatou? vznigu LeschNyhanova syndromuje porucha metabolismu
purinovTlch nukl eot i dT deficitenp SRypokantidagu@nin  Yap | |
fosforibosyltransferasy (HGPRTEC 2.4.2.8 [59-61]. Tento enzym k- dovan| g
HPRT1, katalyzuep Senos mol ekuly fosforpubno®hgEpgr of
hypoxanthina guanin za vzniku IMP respektive GMP[61]. Tato reaskce |
vresynt ®ze pur i (Odv 1§ &lest y.kbipd odeficitdHGPRT vede
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k nedostatkup ur i nov 1 ¢ h vonrugkal neiost msd,Bj «n akpdipenzova
prost Sedavttieménosynt ®z yo.v g &@fom h § eichokr omn ®
nadprodukca s oul asnh z W gse ne@ &dedaw mMwzhikadg i®.lad mNDr n ®
mn o g srt8v hyparurikemig62].

Dovi ge popsan®hjozapojert h &8 ®i ®mualy, m kctNe r degrddacig u r u |
purinovich nukleotild§st & miDrk o tefiditem HGRRT M Te m t
vgak tzyalz namen §neN-lip\sgdeoln a k defosiiryla@s-fosforibosyts-

-amino4-imidazolkarboxamidyAICAR) i vLeschNy hanov D syndromu na
sl oul| &nh @ wle novos y n tp@kusorem IMPBy | o mroagk 8gze8 pr oo
hydrolytick® reakce Jem nhex okl zpgIshdeiuikek a e
apopt -azzw. sTk unt aezl nmaolsutj e, ge -IHypmT &t ibitt a j
zmognp8h|lin rozvoje neurlesdiNydmaroatDi B3 nadh om

Akutni lymFfoblasticka leukemie

Akutn2 | ymfobp&edist 8§ ahjlem@ki eonni@gioc b®® o0nemo
jehog pHalimmd jeewmsdiodmach pr o Pwjavije ser ov 1
poruchokrvetvorty b2 | T chposk hwij eebaai enty v dA&sphPR®n
| ymf obl ast ijemd]8a sltelugkgedimoer e mocd NNamzdory vys
ganci | ® enp6bkgphatiepned wmae vBSHObDELOBzZema:
krlapsut ohot o o,n eknoemiNn?e v2ce nefP8&P0 % pS2pa

L®l ebng terapie papbdBi Tvegs oklilc hz ach&weuk ek
chemoterapeuti k. Ve v2ce neg 90 % pS2pad:’
ahemat ol ogi ovky®nirzeemi?s g 3§2j zervalk To. Rae m® c onbBuskidel de
tzv." udr g ov aepcxdobu R letNeadmdus o u | u8dsrt 2o v a ¢ 2remiseAlLlapi e

j sou pr oApln&ldiowa pradrugyl6-merkaptopurin (VIP) a6-thioguani

(6-TG) [63. Vb u Rk &gahs mu  d okcjdjigh ZKénverzipr ost Sedni ct v2m
HGPRT vprocesu resynt®zy @EupiSedchokz? nipbldé&a
i LeschNy hanTv .sTakiadje 6MP p S e mD6Gtanosinsamonof os f §t
(TIMP) a 6 TG na 6thioguanosiFcs-mo n o f dGMPENS§ 1 edn§ pSemhNDna T
dv Dma mognl mi smbDry. BuNt o j e vV enzyntyv o u
IMP-dehydrogenasa (IMPDH) a GM#ynthetssa (GMPSY a k't ®¢g ,n an eThkGdMPd o c h
k jeho konverzi na #nethylthioinosir5-mo nof os f §t (Meidil MPY2 pr eB |
thiopurin S-methyltransferasé@fPMT).Da | §2 s lenzgmyl®at al yzuj 2 p Semr.
na 6-thioguanosirb-t r i f o s f 8t 2-deoky®-thieguanoairb-t r i f @BGTR)t

[64, 65]. Celkow®s ¢ h @ktivace BMP a6T G | e zan8Qhborr ShzRaustr. 37
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Obr §e3ch®ma akMPaBdGeabj eji chvaepmonttSé aNaiket vz m

Aktivacet hi op urli@leMRIa6TiGpr ob2hg§ ve smhDru; |leemfi®hpPemighv an ®eg
jejich importze xt r acel ul 8o bui Blon ® r © sGyopPXckkZ: My T&TP a MeTIMP $oun a z nya | e n
symboly Mechanismugytotoxicityt Dc ht o a1l pederat hi v MR a6TiGysouplbdir pbo® 8§ny
vtiextu t ®t depordilbhgprkjezojleydnomdahgreallen me c hisaktivaserpu © sz HRAM® ct v
5-nukleotidasy cNI nejprv e d okchhy&dzr 20 |dgfdasforgldci®k t i vovanT cMPam@&TGabel vef®6p!l n
gi pkwn) vzniku pS2sl(pgml cjhe dmwldluehoisd T nej s,0uk tveer ®s cjhsBoma t w
exporo v § ayu Rky do extracel et géa®hp® pgiogkgdeuy r adla nakange,

vyl ouwimehy prgagigmuR = OH nebo HVy s v 13 tkiatekiTXMP = 6-thioxanthosiFs-monof osf 8t ; os
zkratky enzym] a sl oylsemivi ¢gye oo u. Obr§zek bylctwymvoepSeomr
ChemBioDrawJ | t r a 1 2 . 6201D CamEriddeSo#.Ba Inkscape 0.9804lle[64].

Sl oul|l @MPae¥y G se s JdMPaTGMBo m=n ugrraljaka purin
nukl eoti dTa.bolejtiychpomestan® g ien osve® Saandt?i mrad
avykazuj?2 cytotoxick® W inky. zRBIl enmrmpad i K¢
adTGTPd o Set NzONA, RINAm@ pwarkiok &jn2®n unkoll eeckwill cyh Kk y
obsahuj 2Ro?2z potzyntEiylhvipm sd¢ i § ep ®s lodidRe es p § @tj B n 2

a |
v
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programovan® MeoRhAhn®snsursrt Vsl i nku Me Tl MP n
v inhibici enzymufosforibosylpyrob s farBiddransferasaDo ¢ h @kk#$h a r udg eave

synt ®zy purinovidoh knek ®e ojpe 2d mmeojen. ¥zhledemz y m
kezvigenTm n8&8rokTmamet ap$2 s «rk ® gni evkicabnrt artod o p
proliferad  ma§ ®or ov ® vysekéuE gy omBebu crobl| edtaive b n2 ch
pro synt ®zu BuNRk ya mRNA. Se buo ko amjejien Hadinua t
neust8le dopl Rovatyy#ukgaijled mund ®urnitneonvzlicvhn Dn u
Ze xtr acheprastbr@rark2z | er paj 2 weallkKa® dy@izad s 6-V& | et n
a6-MP.

Vpr TbRhu udr govac8z?2t erea pvigen élhkametroe Sdlowdb v 1 cr
6-TG a6-MP cog n8&sl ednh Jveeddheo uk zr eplSepsiin Alolh.o
hyperaktiw j 2nutace v gem NT5C2 (viz kapitola 1.6.4 [28 29]. Kr omR sv 1 ct
pSirozenTch swhNBsc@oPeinedehayimoapyuroiviactyv Ttcd

nukleosid5émo n o f o s TIKIR § TGMP Ne mut ant n?2 v.,aciNHl &vim,it a e

m& Tl i tNDmto sloul enisv§m miS§ g2 zefiMPaGMRu brsd ¢
Byl o pwogak ,o vi§perakdivn fmu t avatiantycNl | a s o celapsenaALI® s
vy kazej én afinty\gd | MP a GMP, ale tak® vTIi

TIMP aTGMP jedokonce Dk ol i kawyggdbnBg vI)[65. N8 MPe cak eGrivi
je nad mIB&rdefosforylae, tj. inaktivacep ur i nov 1 ch ¢rmtriSimesk8D ol i t -
asn2gen?2 Yl innost[R8 29BHEXPEE@cseo h® ple®lalky i vn:
variant cNIl navieeep S8 wloi vRuj e transmembr §naonddr tr a
transprtu 6MP a 6T G do i ntr aceljul 8§y miRgremmsporiujejisht o r u
i nakti vmevtammbd ccléixtt Tadel ul §fre2 hoTpematddre psS
kes n 22§emzitiviiy a zvI gen2? resistence n8dorovlich
bl i nhkyyper akti vnz2ch m4 tl a njtsncuc hv gvaakr i p@ gt T Nv
kcel kowv@mwbol i ck®mu mSeprogdiamoNMBnafkj 2
met aboli smus a homeost §zi purinovich nukl
OvlivnhDnak jrsaopmSzatblodd s megd pyrimidinovlich
aminokyselin65].

VasociaCiALL byl oj ip@®kseBnkydes-athaukt \am2 caitaNil, v ar
mezi nNg pat RNBIQ,IR2I5E R238B/B/Q/QY, R291W, K359Q, S360P,
K359Q, R367Q, L375F, K404N, D407A/E/H/VIYS408R, P414A/S, D415G, S445F,
R478S, P533L &C-t er mi nl@d dden § v*a[l28 29n47,a49, ®p P&ud
snejvygg2ul paopstkgytsug 2 QaR238#Mbl.y R3 67

Akt i vuj 2 c@enumNdCa seem 8Wdorovich bunhRlnTch 1ini
vihradnn pSi rel apsm? 28 29 6d]e Potwo jetsDwsokdu p Se
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pravdhDpodobnost2 zpTsob®hebrw®vaj audirnjotvlaaR
t hi opur i novResistencel @kt ewE| ij et Dmt o | ® 8nav Tm 2
hyperaktiitoucN-Il,ni c m®nN pSich§z2 za ceno®Bo2dbBhe@r
ng§dorovlich bunhRk. nTacdtnod dggea dazxce psupji antoor T § h
ajejich exportem do extracelul 8rn2ho prosi
adenovsynt ®ze purinT[68lak viraznhD vzrTst §

Vsoul a$ mo sptoipBiganimigkn T ¢ h , jalSvpsaxi bojovat proti vzniku
aprogresiress s t ehfiotemALL nesoeéhhy per akt i v AIZE waoalru lam2?t yv Tc
ng§dothokll @nT neswguecm2uc NTuCt2acbey mohl o bTt mo
vhodnou zmBDnou | ® @ seb@MVP sat 6T &t evgyayeGrhe d g 2 m
zast ou@edd2Bylot ap®zorovf&dagensg nS8§dbsbusth b
nar e sy n td®moes \ant ®ze purinoylegh chulcli @ fBd.ivd Tn |
Synt®zu | MP a | ehrma GMRBw I§e damovos pSe@Dnupurin
nukl| eot i @ehzyky #MP ayhtyagauMP dehydrogenasa p Si | emg oba t )
j sou sel ekt i v®#n mizoribii @rmunoSuprgsivum)[66]. PSpou gi t 2
mizoribinuin vivoj e t akt o zabd oGbPRPESsElcegyatdky® ni guj e
pSegit2 leukemicklch bunhk -In[éeh VYhotdbabkype
dode nows y nytp@z amg? pigd m® met dyptoa ki cokifRy edernSat Vil i
n§skeloijmi naci t ®t o sVeeipotsd retdm2  fSamdy skc bh al
pS2stupT jev2 snaha o nalezen?2 vhodwlfich,
hyperaktivn2m mutlldgr-¥tbh? m vari ant 8m cN
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2 Cil prace

Diplomovg p r §se e a b8Tproblematikou spojenou s enzymem-tiNaje sou | §st 2
dl ouhodob®hB8egeonPlat veSTénloprojekiieZ a hedido | & D |
i nhi lN-t.D § Getatop r Zcacbbv 8di em kat al ernzymeTk82.c h v |

C2le dipl gouwov® pr 8ce

x liter&8§rn2 pSehled soulasn® pr emhlzemotviek:
rodiny HAD

x rekombi n a nisolace parfikaae@tseer miznk8rl 8ncle ntaNHI v ar i

x nal ememnkomol ekul 8rvry2kcahz uf # a § mE-n & ffhnienr 8alknc
zkr8cenowN-Nariantou

x analVvz&j emn®ho ovl iIMPnATP2a nd retzemd kcche | i g
sCtermin8l nND zkeNSlcenou variantou

X exper i npeonttv8rpznerdd kovan® f oSt82aspasen®i &lkn:
Ssubstr 8ty

x charakterizack i net i ¢ k1 82 ppaeyd mets P & r §t
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3 Material a metody

3.1 Material

3.1.1 Bakterialni kmeny

Escherichia coliBL 21 codon plus(DE3) RIL (Agilent Technologies)E. coli s DE3

prof 8gem @&, nesouc?2m gen T7 RNA pol ymer a:
Pacuvs;, extra kopie genT argUuU, ileY, and | euW

3.1.2 Plasmidy

Plasmidy k expresi cNIl WT (1-536) a cNIl D52N (1-536)bylyp Si pyma eqik ol 2 ¢ 2
pr ac dRNDrgvilanemF 8 b rGSmEX pr e s n 2 y jsou adsozeny w lplasmidu
pET28(Novagen)k - d u j 2 c 2 d¢ytosolickoupsirinavalb'-nukleotidasul z k r § c e n o u
naC-k o nc i 7i%6ip Téntd plasmidbyl zakoupen u Source Bioscience, UK. Mutace

D52N byl zavedea ve v h o d sufragmentuk - d uPNAcs2pougi t 2 m pr ot
QuikChangeSite-Directed Mutagenesis (Agilent Technologiesna t o Wasrelk v | o0 ¢ e
z p Nbto expr esn? l®Oba \ktdrya gonipdoud. kontr ol ou i nd
T7promotoruta nesou resistenci vTli kanamycinu.

Charakterizace konstruktd cN-II

Produktem exprese jsoue k 0 mb prateiny(Hig)si cN-11 WT (1-536) a (His§1 cN-II

D52N (:536) . Sekvence o0bo & aminakyseliaamt ge juederiav o S e
naObr 81 ésk.42. Na s v-RBon Ni jsou konstrukty opat
tvoSenou hs ®t i 30T S$Sbésh.42) | jej2g Yl elem je
purifikace proteinu prostSednictv2m chel a
ng€sl eduje nRKolni dl @amihdokaysek pSedsdriavou| 2 c 2
proteasu thrombin (sekvence LVPR||GS @b r § 15esk. 42), cp§2padh pot
umogRuje histidinodestur &mittvu Kotpwategaki ne
aki vi t u anipShpadg®2 kwly[@d 49 a z paciot cNnebyl o
p Sddl @rpenimenty odstmit (kapitoly4.3a4.4.Pr o pS2padnou kryst
s potenci 8l n2mi | igandy jsou oba kokoxit r ukt
sekvence cNI ( 37 561) Toto zkr 8cen?2 enz ydm ssatgaebnizl ijze
dostatelnlD vysok® kgstcahti za2)d poleindbiy § njS8es opur
j iegxi stuje protokol pro kr-lyEf,alktzewrc o bniea K 1
navrgen? tRDchto konstrukt T, | ejniTcrhs miS2jpe at
nebyl publ i kov §irN-Il DSKNQIR5s3t6r) u kptS e(dHsitsa)v uj e ka't
mutantn2 Y ari annetbuoScNobsahuje amkbhokgsml im?
enzymu Vvedojuech?o kkea tzatlry8ttilx k ® INMIFK)t isve ttya k Sdudb sé
m2sta enzymu mTge pouzjee hnoa vhsyadurto | Tnzeed o c h § z 2
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®
1 MGCSSHHHHHA'SSBPRG] STSWSDRLQN AADMPANMDK HALKKYRREA YHRVFVNRS

61 AMEKIKCFGF NMDYTLAVYK SPEYESLGFE LTVERLVSIG YPQELLSFAY DSTFPTRGLV
121 FDTLYGNLLK VDAYGNLLVC AHGFNFIRGP ETREQYPNKF IQRDDTERFY ILNTLFNLPE
181 TYLLACLVDF FTNCPRYTSC ETGFKDGDLF MSYRSMFQDV RDAVDWVHYK GSLKEKTVH
241 LEKYVVKDGK LPLLLSRMKE VGKVFLATNS DYKYTDKIMT YLFDFPHGPK PGSSHRPWQS
301 YFDLILVDAR KPLFFGEGTV LRQVDTKTGK LKIGTYTGH. QHGIVYSGGS SDTICDLLGA
361 KGKDILYIGD HIFGDILKSK KRQGWRTFLV IPELAQELHV WTDKSSLFEE LQSLDIFLAE
421 LYKHLDSSSN ERPDISSIQR RIKKVTHDMD MCYGMMGSLF RSGSRQTLFA SQVMRYADL
481 AASFINLLYY PFSYLFRAAH VLMPHESTVE HTHVDINEME SPLATRNRTS VDFKDTDYKR
541 HQLTRSISEI KPP\A

throInbin D52N
N— His-tag % cN-II (1-536) —C

Obr 88 5eAmi nokyselinov8 sekvence a schedaNdD2HKB36z0brazenz Kk
Sekvence konstruktu (Hig) cN-IIWT (1-536) j e totogng, p oselna Asp. & epkovzeinccii 5/ 2e jlel
vyznal ena ©po| 8§tel| n?2 a koncovsllami ZekgsBl ijra zwllasatzm®na
(angl.Histag) , jej2g soul 8§stzngeagpBNpndteakkventctdrombpmem (svDnDt
jenaznall emm@adaypkou. Lervenou barvou je zviraznBDna aminoky
konstruktu by yt voBeagrva mu I nkscape 0. 92. 4. onfne kpograma Sequenceé a n a
Manipulation Suite: Grouprotien[71] ( d o s tz:intfpsi/@ww.bioinformatics.org/sms2/group_protein.Hhtml

3.1.3 Chemikalie

acetonitril SigmaAldrich, USA
acetyl fosf 8§t SigmaAldrich, USA
adenosin monofosf 8t ( AMP) SigmaAldrich, USA
adenosin trifosfgt (ATP) SigmaAldrich, USA

agarosa Bio-Rad, USA
akryl ami d@@eoziok) ni d | SigmaAldrich, USA
bromfenol ovg modS$S SigmaAldrich, USA
b-merkaptoethanol SigmaAldrich, USA
citr8di Bpdnégt SigmaAldrich, USA
D20 Eurisotop, UK
D-erythritok4-f o s f §t SigmaAldrich, USA
D-glukosa Pental e srkpgiblka
D-glukosal-f os f 8§t SigmaAldrich, USA
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D-glukosa6-f o s f §t

di hydrogenfosforel nan
di hydrogenfosforel nan

dimethylsulfoxid (DMSO)

dmeg hyl sul foxi d
dithiothreitol (DTT)
dodecyl s2ran

ethanol

ethylb-D-thiogalaktosid (ETG)
et hyl endi amintetraoctovs§
inosin monofosf §t

formaldehyd

glycerol

glycerotl-f osf 8§t
glycerol2-f o s f §t

glycin

hydroxid sodnl
hydrogenfosforel nan

chloramfenikol
chloriddr asel nl

chlorid hoSelnatl
chlorid sodnl

imidazol
kanamycins u | f 8§t

kyselina 2(N-morfolino)et hansul f onov §
kyselina chlorovod2kov§
kyselina N2-hydroxyethylpiperazilN'-2-e t hans ul f

(HEPES)

kyselina octovs§
kyselina tTAfIl uoroctovs§

Luria Bertani(LB)
methanol

methanol pro HPLC)
methanol proHPLC)

N,N-bis-(2-hydroxyethyl)glycin(Bicin)
N,N,N',N'-tetramethylethylendiamin (TEMED)
pnitrof epNPR)f osf §t

( DMS 0)

sodnl
dusilnan stS2brnl

(SDS)

(1 MP)

sodnl

SigmaAldrich, USA

d r a s SigmaAldrich, USA
s o d n SigmaAldrich, USA

SigmaAldrich, USA
Eurisotop, UK
SigmaAldrich, USA
SigmaAldrich, USA
SigmaAldrich, USA
Penta, Leskg§
Carbosynth Limieéd, UK
SigmaAldrich, USA
SigmaAldrich, USA
SigmaAldrich, USA
Penta, LesksE§
SigmaAldrich, USA
SigmaAldrich, USA
SigmaAldrich, USA
Penta, LesksE§
SigmaAldrich, USA
SigmaAldrich, USA
Pent a, Lesks§
SigmaAldrich, USA
PentaL es k8 rep
SigmaAldrich, USA
SigmaAldrich, USA

( SigmaAldrich, USA

Pent a, Lesk§8
SigmaAldrich, USA

Penta, Leskg?§
SigmaAldrich, USA
SigmaAldrich, USA
Penta, LesksE§
SigmaAldrich, USA

VWR Intemational
SigmaAldrich, USA
SigmaAldrich, USA
SigmaAldrich, USA



peroxodi sAP8)n amonnl SigmaAldrich, USA

octan amonnl SigmaAldrich, USA
octan sodnl Fluka, GvIica
SYPRO Orange Protein Gel Stain Lifesciences, USA

Terrific Broth, modified (TB) SigmaAldrich, USA
triethyl amonium bi kar bon 8t SigmaAldrich, USA
tris(2-karboxyethyl)fosiin hydrochlorid(TCEP) SigmaAldrich, USA

t hi osé dmln SigmaAldrich, USA
tris(hydroxymethyl)aminomethan (Tris) Merck NDme c k o
uhl idodnmin Penta, Lesk§

3.1.4 PouzZita kultivacni media, roztoky a pufry

Agarov® plotny
35 mg/ml agar SigmaAldrich, USA); 20% (w/v) glukosa’5 0 /n® kanamycin; 34y/ml
chloramfenikol

LB (Luria Bertani) m®di um
20 mg/mlLuria Bertani

TB (Terrific Br ot h) m®di um
47,6 mg/ml Terrific Broth; 0,008% (v/v) glyceroBb 0 /n® danamycin; 340 ¢ml
chloramfenikol

Lyzaln2 pufr
50mM HEPES, pH 7,5; 500mM NacCl; 10mM imidazol; 10%v)wlycerol; 0,5mM TCEP,;
EDTA-free PIC (Protease Inhibitor Cocktail; 1 tabletebfaml)

Ekvil ipufal ngpro chel ataln? chromatografi.
50mM HEPESpH 7,5 500mM NaCj 10mM imidazoj 10% (v/v) glyceral 0,5mM TCEP

Eluln2 pufr pro chelataln?2 chromatografi
50mM HEPESpH 7,5 500mM NaCj 500mM imidazo] 10% (v/v) glyceral0,5mMTCEP

Ekvilipufad ngro iontovhl vimhDnnou chromatog
50mMNaf osf §t ov T ;1@mMW NaCji®¥o (@v)gkcerot 2mM TCEP

Eluln2 pufr pro iontovh vimhDnnou chromat o
50mM Naf o s f 8ufr pH/6l7 1M NaCl 10% (v/v) glycergl2mM TCEP
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PuffrvhodnTs lplrado vl§n 2

c N

50mMNaf osf §t ov J4 1g0mN NaClp2hM TCEP

PBS (phosphate buffer saline)pufr

10mM NaHPQy; 1,8mM KH2PQy; 136mMNaCl, 2,6mMKCI; pH 7,2

Roztoky pro diskontinualni elektroforézu v polyakrylamidovem

gelu za denaturujicich podminek v pfitomnosti SDS

Vzorkovl -pufr (VP

125mM Tris (pH 6,8); 20% (v/v) glycerol; 0,1% (v/v) merkaptoethanol; 4% (w/v) SDS;

0,2% (w/v) bromfeno

El ektrodovI pufr

l ov8 modS$S

20mM Tris (pH 8,3); 200mM glycin; 0,1% (w/v) SDS

Roztoky pro pfipravu polyakrylamidovéeho gelu

Z8sobn?2 roztok 40%

DNI 2c2 gel

12,5% (w/v) AA; 37nM Tris (pH 8,8; 1ImM EDTA,; 5% (v/v) glyceroj 0,1% (w/v) SD$S

a kSiggna Addrch, 8AY ® h o |

01% (V) TEMED 0, 1% (w/v) pers2ran amonnl

ZaostSogalk

5% (w/v) AA; 125mM Tris pH6,8; 1mM EDTA,; 5% (v/v) glyceroj 0,1% (w/v) SDS0,1%

ni dl a

(v/iv) TEMED; 0,1% (w/v) pers2ran amonnl

Roztoky pro barveni polyakrylamidového gelu stfibrem

Fixaln?2 roztok
12% (v/v) kyselina

Roztok methanolu
50% (v/v) mehanol

Roztok Na2$:03
0,8mM NaS,03

Roztok AgNOz
12mM AgNGs; 0,07% (v/v) formaldehyd
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Roztok pro vyvol §n?2
570mM NaCQO;; 0, 05% (v/v) NeSOmal dehyd; 160M

Roztok pro zastaven2 vyvol 8§n?2
12% (v/v) kyselina ¢ t ;®QE(v/v) methanol

Roztok proelmchovg8n? g
50% (v/v) methanol

HPLC mobilni Faze
Mobil n2 f §zesl|porgoe ksyenpoavriacchi reakc2 Tt 82 s A
0.1M KH2POs (pH 6.0) 5% (v/v) methanol

Mobil n2 f §zeslporgoe ksyenpoavriacchi rpiNBFk c2 Tt 82 s
0.1M KH2PQs (pH 6.0) 20% (v/v) methanol

Mobil n2 f §zes|porgoe ksyenpoavri acchiN-Il WTa(kLy 2 s
0,AMtric hyl amoni uifpH®5) kar bon§t

Mobiln2 f8ze pro vymivgn2 separaln?2 HPLC
- 50% (v/v) methanol; 0,05%v/v) TFA
- 100% methanol; 0,05%v/v) TFA

Reakcni pufry
Reak| n2 pufr proT8hzymov® reakce s
50mM TrisHCI (pH 7,5); 1mM MgCi

Reakl n2 pumov ®r oehbh¥d (Fk)
60mM imidazol (pH 7,4); 150mM NaCl; 1mM Mg£I10,5mM DTT

Pufr pro meéreni STD NMR (zkracene NMR pufr)
150mMNaf osf 8§t ov 1 puf mMNaQlpnv MgCE0,5mM RTIT0 m M

3.1.5 Chromatografické kolony
- HisTragM HP 5 ml (GE Healthcare)
- MonoS5/50 GL 1 ml (GE Healthcare)
- Gemini E 5 Om C18 110 ix3mm,PheromendxL C Col ur

3.1.6 Ostatni material
- centrifugaln2 filtry maAmneowle kDdkMeska p: B
Millipore, USA)
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- celul osovs8 dialyzal n?2r Tmelndb rk8bAldrich, 8HB8AYzmaz v

- dialyzal n2 -A-lgzbi®Paviink Bialyss | Unitd1€® kDa (Thermo Fisher
Scientific, USA)

- dialyzal n2 -A-l§re&) KMaysis Shsette €l0 kDa (Thermo Fisher
Scientific, USA)

- standard mol ekul ovSPABGE Speutclt Multisotor? Bropdr 0 S |
range Protein Ladder 1260 kDa Thermo Fisher Scientific, USA)

- 96j amkov§g mikrotits#alme2 Pdes tLiilgkha Cpyrcd er &
Plate 96 (Rocheife Sciencep

- f-lie LightCycl| ®RockeLifeScenc&e al i ng Foi | (

- 3mm NMR kyvety

- destMédkiaSor pEmmwmaE 96| IME c gEhéktace Fisher
Scientific, USA

- f-1lie na krystalizaln2 destil ky Greiner

- souprava pro det ekci roxtokd EnAClceRhos$phatsAsgay ov T ¢
Kit (Invitrogen)

3.2 Pristroje a vybaveni

autokl 8v Unisteri HP 366, BMT Medical Technology s.r.o. (M\
Group, NDmecko)

automati ck3§8 piPipetman M P12x20M, Gilson USA
Pipetman M P12x300M, Gilson USA

centrifugy BeckmarA v a n t-E, etor JLA 9.100, JA-20, USA
Beckman Av &6 rotolEJLARX000, JA20,
USA
Beckman Allegra X15R, rotorSX4750¢Plate Carrier
USA
Eppendor f Mini Spi n, ND
Hettich Zentrifugen EBA

spektrofotometry NanoDrop NB1000, USA
Ultrospec 310pro UV/Visible Spectrophotomete
Amer sham Biosciences, V

| tel ka dest i | eTecan Infinite M200 microplate reader (Tecan L
Sciences)

souprava na elektrof@ra Mighty Smalf™ 1I SE 250 Hoefe™ Scientific

Instruments, USA
zdroj Corsort EV243, Belgie
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i nkub8tor Sanyo MCG20AIC CO2 Incubator, Japonsko

rotal n2 i nkub ¢GallenkanpOrbital Incubator Vel k&8 Br i
Sanyo Orbital Incubator, Japonsko

FPLC kta Pri meBilonsecrisehnacne, Gv

kta FPLC (GE Healthcar

HPLC Agilent 1100 HPLC system Agilent Technologies
USA)

pS2stDSFj pr o LightCycleF 480 Instrument II RT PCRRocheLife
SciencesUSA)

NMR spektrometr Bruker Avance Isgedtr&metarBruke

Corporation, USA)
opti ck® mi kr osOlympus SZX10,dponsko
|l aming8rn2 box BSB 4A Gel aire, Austr 8§l
vodn2 | §zeR Grant Instruments GD100 SerigdK)
suchg8 1 8zeR Benchmark MyBlock™ mini dry bath (Benchmark
Scientific, UA\)
Labnet International D110@&ccuBlock™ Digital Dry
Bath (abnet InternationalJSA)
v8hy Ohaus Adventurer Pro AV2102CMQHAUS Corp.,
USA
Ohaus Pioneer PA2102C, OHAUS Corp., USA
Ohaus Pioneer PA124C, OHAUS Corp., USA
PRS 6203, KERN & SOHN GmbHN D me c k o

pH metr GMH 3530 Griesinger EIe
soni k8tor Dynatech(Farmingdale, NYUSA)

t Sepal ka Rotamax 120 Heidol ph 1In
magnetick8 m2«cJenway 1000, Vel k8 Brit
vortex Stuart vortexmixer SA8 (StuaBcientific, UK)

3.3 Experimentalni metody

3.3.1 Rekombinantni exprese proteint

Priprava agarovych ploten a kultivacniho meédia

Agar ov® oplpatTmMfr by llys ®Iaepg arveenm®h o roztoku.
nachysath&mBt2m a rozpugt Dn2 BO0OMDdeibriogs am®8 ¢ ko alw
(dH0)as t e r i | @ wtooskghiskewtP 3660 dobl20minp Si t e p @dakd) 1 2
220 kPa.St eri |l i zovanl am@gtowgnDDr oza o lkothfzg®h o 1
podst udenou tekouc?2 vodouyhkemt gpolhwdyriziplsimae si
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ng§sl edn20 % S(ivd/§n) st erglukosyd o zBism®NA?2 r wi@)h od&nt
Do a g arozokuBbilrekonep Si d§n z8sobn?2 roztok chlor
kanamycinu o f i n§hthdtk3¥doglcmintraes p eMaSipila 2% (
byl o na kagdou Pezter idhvoo umi ssbeehy riglitpp2Janidiri gn N 1 E
tohotoroztoku. Poechoz at uhnut 2 byly vzni k|l ® agarov®
boxu zde sugeny apopottt@®ado4@nmi pSi tepl othD 5

Teriffic Broth (TB) m®di um5®10o mk u lbtyil wa cpi S|
ng8sl edovnl mkpojs®Erelne n ey er ov ] dibyb an B vE g
23,8 g prs§gkov®ho TB, pdHOd &n yn Sdsal RekdyndP Se e u r
do autokl 8vu a sPlemnpgS$izov 8pA® tpd Wbadkiu 22
Povwwch| adnutabonmaé¢phro®u byly baRky sskel asdtoesr§inly
pSieplothn 5 AC.

Transformace, exprese a sklizeni bunek

Proteiny(His)sT cN-l WT (1-53 6 ) ( d Sllle WTe nggiccNall DE2Ni (1S586)

(d8I e-ljlenD5d@My equ)mo v 8§ relkpmbinantbhvk o mpet ent n2 m bak
kmenuEscherichiacolBL2 1 ( DE3) RI L. Expréaedobleost i
postupyprotojen § sl eduj 2c?2 poptsEm pBilke WhHrSesgadn ®
odl i gnemg nDpygou

Do 100¢ | uspsmizek ompet ent mylpBi G &m Dk rdamt@wqur esn2 h.
plasmidua suspenze nadtwBhatponekt b8uoa pBdnaybyof or ma
doc?2hemodou t e pJuspérabld yhloa g SadoeusAB8nalo vodn2 |
t e mp e rnoav adn2® A Chogp DmE@sslhddchrhed. Po 2 min byl o
bezantibiotiki n o k u lvev $nz&mavdeln®0 ¢ | transfor mevan®
|l nokul ovaby®i medb @éim8vr ot ail mR mbGalleokamnpp Si 37 AC
a 200ot./min. Nal5cmagar ovou plotnu obsahuj 2c? c hl
ng&sl ednN300wizen Slem® stuaskpt eon zplginean e s €Nna i nku
pRVi7 AC piSek ubSuyoWMAG20AIC.

Erlenmeyergy b aRk se sTEBr m®dpleynsupuyedo ot al n2ho i nku
Gallenkampav y t e mpyenrao viSenp | p$Siu BT0DAKA gH @i hpRkg Sy
z8sobn?z roztokfich§lbnamkaemndadl giSnsaodben 234 ozt ok
fing8l n2 ebOnccmpdhkml @a3® bkabnyld o poodselb®z8en o 11 ml
as15mit o h ot on §ns® deadgrallpotmy® et Seny bunhR|l n® kol oni
Na spektrofotometr| t r ospec 3100pr o Bitph ak zamlS8nm@m? o |
suspenzep S i VI nov® ({OPsoc Sc e5l5k0ovihm obj emem pSi
(resp.16ml ) sus@enecdylyn § sl ednh i nok ue ov § n BAORKTBr b e nn
m®di a v ghbgnotap @k § O@skom 3 n Ikka gvd ® st @R @l a @RSi bl |
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Ng§sl edmwlobwl a2 m zahkSajbektudrtu vace bm&Kitle®7 §l r
a200ot./min avgdy edn®, na pol 8t ku $pekirafotomedrickg z v C
mNDSepaavidelnich intePwvap@elkr dloasmdp SladbddiDgny
09byl y hSeRkzyst Nny kiwb §SadymiSedeom it ®mper ovan®l
18 AC a waciladicm&@nwvedenou t epl od./minExpresg o b u
rekombinantn?2ho protei nu rdatgkbh a0,5Metyl-t- k o v § n
-thiogalaktosidu (ETG)st er i | n 2 pi meatRdkak, allyojehok koricentace
vkultivalnzm m@dkuebuRilyy®alkt mMnad8l e pRhNsto

N§sl eduj 2c?2 a@Bspnhadmot ydolsFE,h40 ( rnerespaBaRk 3, 3 4)
byly vyjmuty zr ot al n2ho inBubB8tseropbpbébmalpmsdlitya
dodvoull centri fhkywetad néemt rivh8gdefnad Sedchl azen
BeckmarAvant i -E( 3000 G, r ot or J L.Sup@rnaialtbyDoded® 0 mi
apeletak agd® cehkiywvisdsppgaV ®Aa na | emdlu wyadhyl avzee n
PBS pufru ¢ angl.phosphate buffer salipe. Vzni kIl 8 suspenze o ob
byla pSenesemdrdorugddih2a hcenptSe deunyg oy Fenchc h |
centrifuzeBeckmarA v a n t-E (B00QD G,rotor JA-20, 2 0  m). Superndtantog

opNt odebr&n a pel ety & aukecheor gl yA2gchi bun Nk

3.3.2 Purifikace
Purifkaceobou proteinBteyo®hbalpoasdupu, proto
purifkacep ops §n ENlulz eWap S@ padiini®y na e nNphygou

Resuspendace a desintegrace bunek

Mn o g su nvI®lbiomay o c e | khmetr®sti 20,5 g (resp. 24,04 g) bybzmrazeno
aresuspemdadedl®A10 ml (resp. 24R14HPH ilgynda l2020h
(resp. 240 ml ) bunhD|l Nn® suspenze 3ynlo ro
(resp5 50m ) a homogeni zov8§PDPynaaecbduVgsankkgt
byl n&slednhD centrifugovgn p8edpdBeldenh®arr
centifuze BeckmanA v a n t-E (D000 G, rotor J20,30 mi n,P 34 bAd)gnnN 2¢C
(resp24d0ml)super nat antu bunhDl n®ho | yz8&8tu byl o p
um2 st Dnao wvnza8 p Ietd? podrobeno chelataln?2 chro

Chromatografickée metody — chelatacni chromatografie

Vprvn2m purifikaln2m kr og&rwmamgraiebty$ ed np ocut Qui:
kolona HisTrap™ HP (3.1.5 . Chromatografie byla prov§ia
pSiltkearka setasu@mr hlaywN§mP®PUbylena po celou
naledu. P Si pr Tt oku S5kolomal nejpmiene k Wiy Il iabfrid vt & moav a n T
aodvzdugnnDnT mpaekvielm kprral nc2chrel at al n210eM r o ma
imidazol @3.1.4 . N8s | edn Ih abnyels enna skuopleornnuat ant buni]
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1 ml/min. Pojehon ane s ekobnap $il apr Tt opramyt2 nejpived amhant n T m

ekvil ipufad@mmobsahuj 2 cr§s |[10dMleintmi adjaizgskl a
podml el ul n2 ho p udhronatografii@.1.4, b b b a b adlkdviBZSmiV
imidazol.Pr ost SedmiDsivemvilibraln2hoepuimdhs DO

s 500mM imidazolenb y | a provedena el Whcemamklod lomiD =zad
gradi ent u e3%(R5m~Mmaazpl)néd 10®&6 (590 mM imidazol)vc el k o v ®m
objeru 60 ml a mplin.Pp TpNdk el 2ce byl poOzor oV é
pSil nov® d®P$%id uz80 bryrhy j2m8mly frakce o obj

Frakce byl ypramsatl §ezdoivsSknoyn teiinre k § Ir 22669 Gve/vy)

pol yakrylgauniadde®mt ur ujvp82tbmpodmi n8BS s n &
st S2(bizse.5a53) . Na z8§kl adhD t@®tepanany ziyr diyd g
protein ad i al Vizsirte2) p Sevedeny m%h e kphididino®rreol i ont o\
vi mDnnou chBb4nat ografii (

Chromatografické metody - iontove vymenna chromatografie

Ve druh®m purifikatePkp®bé& olyy@hor ivfy§ugajveon
pr ot ¢hodnofa p | obou proteinT m8 : ph ¢=d76d pro Vyg
(His)s-cN-1l WT (1-536); pl = 8,0@ pro (His)s-cN-1l D52N (1-536) tyto parametry byly
Vypolntae reySakmiandolk y s el i nomt®i rsarktvrenmieo g treskeo i in d
programu EXPASY ProtParam Todl72], d o sha:hitpsi\&b.expasy.org/protpardm/

Roztoko bs ahuj 2poteinlcyll opf ot o podroben iontovDh
naMonoS5/ 50 GL mKaokab oM G.T5 . Kol ona by midminpSi [
ekvilibrovg8§na ekvilibraln2zm pufrem pro ia

100mMc hl ori .14 odrPlot ® pSmr Tntio kluy hla nnels/emmi npr ot e
prepaud@de . prporbolshtlSaedni ctv2m gradientu el uln
chromatografisIMc h| or i @.1.4.8d8ad ndr Tt oku 1 pmlo/bgradient nej p
el ul n2 Z7@% pab® % objemu25mhp o v % nal0®j i § pouze VvV C
5m.Vdal g2 ch 5 mwbnmythjyild@O0%oebobhn2zm pufrem pro
chromatografilPr TbNh esleddoovEmbiktr of otometricky pSi

Objems b2 r dnlakh22n. gk vence tvo,Sem&nekendmbprc

premr 8t u a n8slednou el uc? pSedstavoval j €
vz8visl osti na mnogstv? proteinov®ho prep
kolony.

Frakce byly pamatdyghkoBhynuS8lrn®&z §2&6%ve(W/v)r o
polyakryl ami dov®m gel upfad tdematsutr ujSDS2 sh nf
st S2bir2amd&2a83), . sNEsl ednh byly diybal Gzst®52F ¢ akc

pSYedeny do pufsrkul avdpooteigu@hd pr o
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Dialyza

Za Yl el em pSeveden?2 proteinovich ro4RA®kT o
za st 8l ®ho m2ch8n?2 dialyz8tu. VDtg?2 obj emy
vcelul osov® dialyzaln2z membr8§nhD my(vilémih2 ve
pak v dialyzal n&lyzerMs§ melzn2c hv eSkikabes tPPo pdiral
byl filtr§t v dedijfuzeBeckmarAivfauwm g-B E®aD Gwotor A-20,

10mi n, atebov@)S2 padhN maNT € ml), ocbntritizaHettichEBA 12R
(L0000RCF. 4AC, 1.0 mi n)

Stanoveni koncentrace proteinu merenim absorbance

Za Yl el em ur] en? koncentrace purifikovanl
koncentracepmTtedtneli n o v GylapniXSi ehbsakbancee Dc ht o
prot eirnoozvtdakh] ab or an @ r mSNaoBrgpllPeitOy0 0 pSi v I no\
280nmPr o vipolet hodnot koncent, alkteermly!l m$ o
vi nov® d®Ilrcek opnrbaprowibyecN-A, tj. (His) T cN-Il WT (1-536)

i (His)s i cN-lIl D52N (1-536), hodnotu 1,18 miimgilcm® a pro Tt82 hodnotu

1,413 miimglcm?®. Tyto hodnoy jsou teoretick® a byly vy poV htag§nz 8§kl ad
ami nokysel i ndoavn@r cedkeckmbeinrcaent n2 ch prmogramunT p
EXPASy1 ProtParam Todl72] (d o s t u phitp®//webaexpasy.org/protpargm/

Diskontinualni elektroforéza v polyakrylamidovem

gelu za denaturujicich podminek v pfitomnosti SDS

Di skontinu8an2?v epelky alorf plrzaami d e ¥ &mu rguejl 2uc 2 c |
vpS2tomn(BBIPIAGEDS byl a provedgmhacyaowemt iuls$l
na aparhkiytSnmaBSEMi5®. Zaost Sovac?2 gel obsahov
dnl 2 c?2 gel pak 3114, 5%z ¢ wky) pAédt i nT byly
abymn o ¢ proteini v objemu 1@ nepSesahoval o Ghonal$Scttd Db
vzob¥To n8§sledrMVPSobsabugho?2 Bo (3riedvkaakgt oet |
pSi myekdteeup Si t eplwt u diO®m AiCn k u™ Giniap et My Bl ®tc
centrifugovs8ny na cent rdDORGEmEn Eb a kb teplaa 6 r rivki

ccal5 s) . Do prvn2 jamky zaostSovac2ho gelt
hmotne t 2 p FfPAGE 309 , doh djadamék byl o nanesenoca
pSi prawamkl chPot ® Ipwl &t eplSni2 mdrojen1®@VNt 2 ah §j en
el ektroforeticKS§ ns ep groadd@@ranifehald@&miolde , j eg &
Ssoul §sStcdoputtwd8hna r ozhr an? madz | 2zca ors t gSeolveans,2 mb
zdrojez v geno/.ne&El1lekd r ok om®ema byé achva2l i, kdy

doput ov aluakrakgeld.ol n2 m
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Barveni polyakrylamidovych geld stfibrem

Po ukon| en? elektrofor®zy byl gel bar ven
t Se p eRbthmax 120 sl ogen? jediecthl i vbzhokgoupeyv
v kapitole3.1.4 Nej prve byl gel fixovsg§n ve fixal:
cel kem t\Bd&ky §po pilomy 60%E/v) oitakem methanolan § s | edn N
v o g edsdoroatoku NaS0z. Po p | ynust 2n 82s0l edoval o 0pl 8ch
apromivgn2 vzpozdokw 2@N® n. Po promi®8&§n2 ¢
avl ogemzdoku pr oZdveyvboyll§ nfbonechg8n pSiblignhnh
nevybar v.iDla |t $i2ebrgegine & c & nbylopsotsSEGoenp S0 e s en 2 r
geludo roztoku pro zastaven? vyvol 8§vs8n?z. O
50% (v/v) roztoku methanolu.

Suseni gelu
Gel ulogenl v 50% (v/v) roztodem§&§men hanoont
20% (v/v) ethanolu 8% (v/v) glyceroluaa 8 sl ednlD vysugen na napni

3.3.3 Diferencni skenovaci fFluorimetrie

Pr o nal ezen?2 sl ogen? pufru, ktchelrT Wy o
a cN-l | D52Wratpi vn2 m asvyaw@i,t abymet oda di fer
fluorimetrie (DSF).

Zahusteni proteinu

Rekombinantn?2 proteiny byly zahugtDny ul't
centrifugAmngohETf Ulot rnfie z.25 nv e | KD&. bisafiliracep - r T
byla pr ov&8dNna nHettick EBALZRI fLODAORCF, 4AC)3 mi nut ov i c
i ntervalech a mezi kagdTm intervalem byl ;
gpi |l kouZaphiupgettiyn.T roztok proteinu byl posl
azast4§ nT ch podm2nek po droobzut 0lkOu moidnd,N| &y t el
proteinu.

Priprava vzork( a méreni strukturni stability proteinu

Do jamek v96j amk ov ® mi kratro reaftail mé RBERt (Li ght Cy
Multiwell Plate 96)b y | a m%i psrn@yse olt ei nu o fi n&ymi2 ko
ve230lanalyzova ®ho pufru o v¥dpriam8§d m2m BSBlgexper
pougity n8sbedajn2 cs2odpii f r(yp:ddi t4r,8t asosnld) (p
d hydrogenf os f(pH5@la6,&an7,0xdhaysderlongle n Boohsi(prb5t5e | n a r
a6s5a75;M6 (pH 5,8 a 6,2 a 6,5); HEPES (pH

Tris(pH 7,5 a 8,0 a 8,5); BicifpH 8,0 a 9,0); imidazol (pH 8,0). ¥8s | eduj 2 c
sekund8rn2m DSF eesxtpoevr8inmepnutfhbry doybbsgaehnuf jo?scf2o rce |
(rozmez? k e200c mM,tpHa7¢5 ac A5 or i d( r 9 @ dne Iz 2 k once
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50-300mM). Vz§vRrel n®m t Set?2myIDSPHo e§iptl50nh e rathw
d hydrogenf os {pH7,68)] 20emMchlsiodl n § drdMid h| or i d hoSe
a0,5mMdithiothreitd (DTT), 0-10mMATP a 0:30mM IMP.

Za sn2gen®ho osvDhDtlen2 byl pot® na s®INDnu |
25 zSedNDn®ho fluorescenln2ho barvCehl®YPROt
smhRNskiagW® |jankle Mikiro2%5tkal byl aesz8&pNhNt?2 za
(LightCycleF 480 Sealing Fol a obal ena alobalem za %l el
barviva pSed svhRtl em.

PSed vl ast ngmr urkfdbiitynproteinu bylami kr ot i tral n?
zal abor at or n2c etnd pli dvtoggtofzdRackman Allegra XL5R, vyjmuta

zal obal u a vl oligeCycefF 480 Insprusnerglit r BT e PCR. NS§s | e
anal yzovan® s mlesit up d cerpd o 0yy AzQ r2z0d hAe@r FBON hmii n
nNho¢g kbayglda® vi amce nepSetr git N rsorz2me&rea vil mtoe
d®l e 680418 5

Zpusob vyhodnoceni namérenych dat

Data jsou namhRSena ve Hbodootatplo demai nf dlenhélb
tDchto plS®idsdkavuj e hodnoty t epTudztangtineehirgt ur a c
temperatur Sr o st ouc 2Tuéetedys Dt okt ur n2 usdamd®mi prao ptr
zvyghrjoest Sedni ct v2 m s oRothwa rlLoi vgéhht oC y(Boftveange £ a ndud
releasel.5.1.62 SPBbyly taktozn a mN Se nd Zchk ©ray isntfrourlattagciten 4oi t
proteinuvpr ost Sed?2 pufr T.Na wa&rkil ainl r20m hdloo § enrf 20
takov® sl ogen?2 Dytahty odll vykaRvaly kejvg § ® mmathpmwlut ur n
stabilitu (viz kapitolad.3) .  ZwalfenTby |l n §s | espkkiroskopi®8.4.i t v

3.3.4 NMR spektroskopie

Metoda pro detekci interakci ligandd s cN-Il D52N A

Pro hledg8n?2 i nterakc? nzzkomol-ekulb§d m2 ovhy u
metodaA r 0 zzgh Slewm o s u (zaagl.saturatiengrdnsfer differeng&MR (zkr. STD

NMR) [73, 74]. Experimentbyl proveden <C-t er mi n8|l nBeakt Bogah ounut
variantoucN-I | D52MNtpr8&8 umogRuje vazbu substr §t
vz8&pNhNt2 keamladiyrnt irck yprpdSdukt .

Fragmentova knihovna

Zdrojem pot enci 81 n2eazgmu bylagfaadiment ovg s &anti davwoerm§
z1000 n2 zko noorl geekruil Bh(lddkhaly makoTpenli ch u spe
firmy Maybridge a uspoSS§daom§i2 db obdmf ok Th smhdy
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56 f r a g meDMBQ. Z 8§ santenttae kkagd ®ho z fragment T
kni hovnh b.yTyta fra@nientyewWw y z n avelkoy 3 t r u kdiverzitau 2
(vizObr §818@& p| Ruj 2 tt AafanglRule af Thre@[75h

Obrek16i PS2 kl ad vybr anfTecsh ox&ant®u pof or Ta g ideennm corvs® rkurj izhc@v nwe |l ko u
diverzitu tRchto mallTch mol ekul
Obr 8tzyelk vyt voSen sinksapeid2galmemBo gDamW Ul t-2080CanbritigeQoft)y E 19 8 ¢

Prfiprava vzorkd pro STD NMR screening

PSedst vd apS2pr avo up ovtzSer bkn[@ kbmy$lo ¢ 15 ® wariangg k t i v |
cN-l | D5pdNewvwedeno diall Bo4P8dp NMRprpuwZpmuk M§r
screening r agment o\p® okbrrihfmdvany a Kal) ddreka oa edl2k d ve®
objemu 160l pSipravenT dobsahovalklp eNK U maD/Sk2WWIR o

pufru a 10% (v/iv) BO. Do vzorku byl o pot ® 4pel p ezt8osvos8bnna? S
56f ragment Tz2#i‘kc epof ragment ov® kni hovny, pSi |l
fragmentu ve vzorku byla S i b 300egMiTAktof o r mu Ilvazwarelk o cel kov @
164¢l byl pot ® za | acbeonrtartiof cengfibret BpmendorftMyispik r 8t ¢
p 92100 Gpodobu30sb| el em byl o oddRl it vzorek od p
znNj pS2padn® vNSHlucdp@nieskehi skl enNnou Pa:
do 3mm NMR kyveta vt ®t o podobRD pS2 ALd D SeMg pnobzcd. B jn i
ngsl eddun & dWlgade cphiypr aven® vzorky podrobeny

Vzorky pro validal ndst awhpecetoet nncgi § Irnazg loylsi ngt aln df
pSipraveniy ozhlddp &mdoylapolizep Si dElerEsodbn2 hjoi ozt
pouzejedn ot | fragr@eintan a m2ssmtPDo6i f5 agmEeinnh §1 n2 koncentr
fragmentu ve vzorkuclbylacep&ohk BimegyM\BEgrkg é 16 4
anallTzu vlIivu pS2tomnost.i | MPmean tedigyinfsm na i
obsahovaly n®&vc kromRD | edMotadgmd cthe SlODM@z500 s po
s500e MATP.
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STD NMR screening vzorkd a jeho nastaveni

Pri m8rcnr2eeni ng fr agmeNdtliov®5 2kNnhS spl oevéngyD vsal i da
screeni ngvybrragnmecnht Tna z Sckeénmgl(idz kapitdlad.g) byh 2 h o
provedep r 0 s t S e'd 8TID NMR exparimentna spektrometrBruker Avancd | | E

HD 600 MHzv y b a v e n-@omdoka § ® 0 b m Z k e pozisemi.

Detail n?2 namsetruaven? spektr

f Magnet: Superconducting60®IHz , Ul tr aShi el dE Pl us

f Konsole: Avance Ill HD 600,t S i KBOSS llly(36k or e k ¢ 2 homog
magnet i c)kBBM®2zpeasli dBAXH2IHE00/100 a BLAX 500

f Bruker Cryoplatform: c h|l azen'®alkCan§!l vy

1T Tepl ot otka (angktdmmperature unit). BSVT, BCU 05

1 Hlavice sond (angl. probeheads)i nv e r g re2s ot mymgbnda snddulem
ATM (5mm CPTCI H/CAN/D Z-GRD), i nver sn?2 gi rokop§g
(5mmBBI 'H/D-BB Z-GRD), mkro-kryo i nv er srne€s omn raeopond? Kry
smodulemATM (1.7 mm CPTCI*H/2C/°N/D Z-GRD)

T Pracovn?:LnuxzZdntO8 5.21, NMR software Topspin 3.2 pl 6

VgecMnSADNMR spektra vzorkT byl a napongistnzam
standpuldnt2 Askdeéenfkeéhsgphat o sekverded&kt umo?
potl al en?2 sign8l T p@r oztvornglikj ewidz n aven Nv zca rtkl ui
Neselekt vn2 50md tpwad rso \EdvurkponduB 04B09 | onast aven n
frekvenci430 Hz, d2ky | emudg bylo n&sl edndz &mMd gn G
asaturovat pouze oblaste f r e krozsahul 10D Hzods t SedaiSovan® fr el
Na t @tSwm viekeehci neboy ej 2 t NDs o ®nibd 8dzekio®étldv e n| n 2
intervalus e v yskiyd pr§totiymethylod cdkupinenzymeN-1 | D52 Kter ® |
dostatel nhD ¢ emddrSo gvaggedc§8hod protonT(zepm@®ha2
t e st o ragménc)fve vzorku Podstatou d s t a®tseparace] e z avzmk§ n i t

fallecgwziti vnddh osit gh &§RER e m@fi-ledotahce vi)z d§|
spektra byla nasn2mgmaasotejdobohmapgdis ce&mn?
frekvermdz vabbbDast i t ®t 0 ozaSovac? frekvenc
signg8ly protonT, jejichg j&dra by mohla bl

Vi ge popsanibyiopzpoT skoabgedd v DdH STO NMRaspekinm § n
srozl ilHe R?2 mm8r n2 cekanrl@woki Mgob Nhl ve ,dgdy mD
po 96 yzpS$SickreMmyz m mNDSen2 byla otestovs&§na p
druh8 polovina fragmentov® knihovny. Nasr
prob2hal o po dobanl ephSoigh Migyn B ag 0@ ®mizeutdvou r
p $i b48ihagin N
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Ng§s !l eallnildavl n2 siscudgieMSHajfragmeny , Kkt epr® nmea n2 m
screeningyevily jakoi nt er @gu g & k 2 vdea | jAblimgmest) senzymem
skutied tndrTanp prjolb M&ij®m nast avempTsaotsenme jjnd ko [
screening avgak pouzg esién®ih spavkgl ®&m mNDSen?
35hodin.

Screening vzorkT obsahuj?2c2ch smBDs enzymu
slop@gianal Tzu, | ak -IplSi o witeakdugl®inpandw Tch f
senzynmem Nastaven2 a prTbhDh screeningu byly
screeninguSouvislebylop r 0 mixSeelnkoem 18 3mREen%k Tt r vaiho pSi

Zpracovani namerenych dat

Nasn2man§ data mhI(angl.freejinductioededdpy r mt) PpEBdst
z8znam z8visl ostnhNSi2rct2e ncRivtcye psrpoetkdtur ovme t r u
ng&sl|l ednh prFoosutr9 eedrnoiveyt vt2edmnas fnoar nmEARSTO INMERenvS
spektrapS&«der&viyjy z8vi slfrekvanci¥p@ke r@& | ma&n i m
sSNMR spektry b programpTopSpirgverier8yp pxB.6.2 Bruker BioSpin

GmbH).

Z2skan8§ sppkacag dly®ddhowmT D spektrum dan®ho
nar ef er e nd e o n(a@fcfe ) (@nresbmahce)iHeNMR nspektrum, bylo
porovp$Aaslsgnimi spektry samotmhloch zor &gmet
Zt ohoto porodm@&mPki vhegfd g2nkjye2 m spektdramnT mSi &
f r a g meprotfluftraci (izO b r §25fena str.72).

M2ra interakce ehary@eam fbryd gmesrythomdsnocena pr
di f er esmgenkkthroa Vv TI i referenln2mu spektru.
(zvDtgovs8§no)p2Pkn@tpegdien spektru protonTm
stejn® vigkyrjdlo etndé mrdindstsap @HOtbw § 26 eakstr 73).
Hodnota AgkE§8I| d¥dic® droe rflark2t hor eufsig re ekspékimi2 byteu | i
dosazena do vztahut) a vypol2t8na tak relativn? m
senzymem;Q

. P
(Ol ?2:1) Tt
L)

3.3.5 Detekce fosfatasove aktivity

Fosfatasovsg8 aktivita Tt82 vTI|i potenci 8l n
komedlos®upn® soupravy EnRXHelpopoa epkonvdttyje | & 3
pS2tomnost volnlchné&loy fsemdEn®ymhpurin oukleéoid v
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fosforylasa(PNP) ktef j e soul §st 2 som®rtaowmn o Ktait ad olzrulj e
i oftof oNgl VkEasi dive ki ®o ma g dinprs2I-meghylthoguanosinu
(MESG). K| 2 | @rodukemt ®t o (Ob aeB kJ)ge 7-methylthioguanink t er T | z
spektrofotometricky detekovatf e ho ab s or pISh 2 ndlGlaxe®@B Oi k| ®
mn o ¢ stahote? produktuo d pa &P ed n ot kaoomI®muo § PTwvddaNnT ch
fosf8§tovhoh!| yaov.DA®ysmmbBsmut o mechpougimu | al
vhodmgist rkovja lpirtoat i vn@nadlflkmbat asav®vaktivity

S

HO </ |/)\ o \ HO

0
0—P—G
o N7 ONT NH, N N NH o I
+ HO-P-0 ——( || + o
I PNP Y ~
o NZ NH,

OH OH OH OH

7-methylthioguanosin (MESG) 7-methylthioguanin ribosa-1-fosfat

Obr 8e&Xc h®ma r e g kec eb,i okctheern§i ckou podstatou fungov8§n2 soup

V pS2tomnosti volnTch fosf§tovlich iontT (Pi) doch§z?
kf osforolytick®mu -mettzylguareosinu  (MESID Produl@emu reakée jsouribosalf os f §t
a7methylthioguanin, kterlT | iehepabsoopdné metnraixd kmpu PpeSti e k

Obr8zek chemickich struktur byl vyt voSe2010 Campridge$ajt a mu C't
aupravenv programulnkscape0.92.4.

Enzymov® Tt82kcheyly pSji pmlave® y(dMebsotiiF6kryp E Nu
-l mmunoE 96 MicroWell E. pRadlel, nFi sh@4&Tt8Gx s &md
PNP (mnogstv?2 odpov?da),02mMMESGz ysrantM a k@ kd knt:
TrisHCI (pH 7, 5) doolpdrilhdh ®SdmMataizi d sodnl .

automatickou pipetou byl do reakl n2z smDsi

10 mM, | 2mg byl a enz8snoevdBrt) aemykoow Sz ale Sijt & h & .
d o p STesan Infinije 11200 microplate reader (Tecan Life Sciepeas D m¢g enzy mo
reakce nad8l e pokr Bl oosvtaS%ad np$Biz sp Siplj el Dygd @
360 nms n 2 m&sobancer e cvhg ev y ujgd mK &ch d e sintérvhlécly v e
podobu 120 min Takt o byl o mogn® detdel gfldmsl asdo:
horizontu N a mN&hedmotyabs or bance v jednotl i wipoh ®en z
zpragaw &mk| n2m | asé&j &b 2uyliodneéndve kapitolasd.s).

Pros e st keoljiebfttkden&v i s| ost i methylthiggbasirmpr Sia nvclen o7v
d®l ce BatkOncentracy ol nT ch f os 8¢ @kl rhylo providgoT

st andamiSeRdakkl nd sm@bD& ov ®m Oovi9gjeamuk olvOR0 d e s t
(vizvl ge) obsahW)v,alOa 2PMNW MEISG a 5 OHEMpH7&R k| n 2
dopl nNnichd ot mMd ah DS ellmVa talz iEch zyombwvi§ reakce |
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pSidg&n2m standar du f orsoz8meuz@d dofHi0ARE,| n& e sktoin|ck
vl ogemS2 sdtor oj e eT eM2a0r0 lan friemik ce ponech8&8na pr
30 min byla prostSednictv2m pS2siter3@jne z mh
vevgech vyugitlch jnamd$Sem ®@d e osdéensokt gyo jpeonuzd i kt ay
funkce (vizkapitola4.5).

Kagdg8 enzymov§ readkuweel,bidys taa phdthepeabseripaace v

veny mov® belakcivgdy odel|lteneg Shocdeakjdtn®gab $ o nb
kontroly. S| o gen?2 reakce negativn? kontroly by
standardu fosf8tu, totogn® jako slogen2 pS§

3.3.6 Enzymaove reakce

Priprava reakci pro sledovani aktivity Tt82

Za Ysetlaennkv @ei i c kT dosfabmavr®a naelt82iyl enzyyn podroben
enzymovim veblkadimmis AMR mspinri §try f em YpNPP) s f §t
pSieplotn 37 AC a 60 AC

Enzymov§ r eaekncae pbSpi LdaSsniz? peBatkil ndabsahmjNsOVR Tt82

a50mM TrisHCI pufr (pH 7,5)d o p| nNnic hd oX mM . FhiorS&l| m2atkKonc e
substrre8akul nv2 s mDsi se pohyboval a v objenz mez?
reaklnz s@POpSbgEnza0Odubst r §t sredoerhpyS emmi eksreonzyl
dos u ¢ hi®mlou b B1100 rAccuBlockM p Se dveymt e mp e rmoav am®ha@ado v a
teplotu.P S i teplpotod2Bal A Cen AVPRpo daddu 20 enim & spRPPs
podobu60min PSi t ebgllyotnla perOotAC t omu enzymov® r e
pouzepo dobu20 min s AMP a po dobu 10 mirpslPP.P Se n e siemlk urb &t or u n
an§8§sl ednl md 0p SOIdKEWMPEIMI ny et hyl endi domiemakéne a
s mNByly enzymow reakce zastavena d o doby vliastn? anal T
vysoko¥l i nn® kap a viikapitoa®3.% h u o ma v 62908 ddgCig @l $ (
enzymovs8 reakcdaulpylik 8gruavedena v

3.3.7 Vysokodcinna kapalinova chromatografie:
analyza enzymovych reakci

Reak] n?2 smBhDs i pSi pr av e rkatola 3.36 bytycasntad pywiz o u € @
prostSednictv2m vysoko%W inn® kapalinov® c
spektrof ot ometQbjec Kod dentad yz2o0.v an ®h o vzork
nachromatografickou kolonGe mi ni E 5 Om C18 110 ix3mm,| umn
Phenomenexp Si poj enou k HPLCOPSastsepjar oh§nbents
Mobiln2 f8ze bolraT 2z wv®fedilaolpmaftriema typu su
PSehl ed pufjakdfmopbd U izt Tfcshze pSi HPLC geepar a
spol eVinoOuds®duk ej i ch spektrofotometrick® det
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enzymovi ch uvedenkTeBulceslPdt B2okrati ck® el uci vz
promyta s mDDI5%v) Kkysaelimyp t uf Ruoroctov® (TFA).

Tabulkali PSehl epopwfin T ch pmoahiillnpbHRL.&&eoparaci substr§tu a pr
d®h kjejich spektrofotometrick® detekceT8pSi anallze stud:¢

S u b s t Produkt Detekce‘MobiIn2 f §8ze

AMP adenosin 260 nm | 0,1M KH2PQ; (pH 6,0); 5% (v/v) methanol
pNPP p-nitrofenof? | 310 nm | 0,1M KH:PQx (pH 6,0); 20% (v/v) methanol

*pozn.absor pl n2pnmaxiorhiemo | u | pHpzrnoastnG® dzpsHe | 68, HEESH B a2l Nno v ®
d®l c em[38L O

Spektrofotometrickou anal T zou chiomatogram ogr a
Pr ost Se grogrami \Agilemt ChemStation (AgilenTechnologies, USA byla

zchr omat ogr amu z 2 sskuSbnsat prp8uktue haa 8 wiyegpdom B Kk 8 n st
konverzee nzy mov ® ,s epakcei t 2 m vzorce (2):

3
3 3

@)
kde3 jepl ocha pod p2nkseunb sot@pSlach& pdep P Kk e odmov 2 d:
produktu Z2 skamipeRB konver zppoubhylit pol§sh egdproD 8t el n
rychlosti0 ,enzymuTt 82 pSi rTznTch pol §tel npNPR kon
ze vztahu J):
3 awd
0

©)
kie3 e pol 8teln?2 kopeeabjamer 6jadbbs,pdkEouwnDd s i
enzymov§8 r e akpeogranuGraphPacPaidma (GraghPad Software, bydy
do grafu vyneseny hochnotcyh| 9V i8glevd sn2ichna e
koncentraci s u b s.t Bo@yt giafu byly pr olyogg@mov2 daj 2nc2y mb u ®k ¢
kinetiky T b u Nt o rovni-ele nthinghvaRalnied® pro ohlilici c 2
subst®fFgegmr ToNhu tb@tnog sfl emlnedk Sewing e twwend e n
pr ogr amuh ozd?nsokt 8yn yk i me tt Michaelisowhkongtany, & ,ma x i m§ | n 2
reak]| nzior yaptSRe#tdnNDnhi bi [bn2 konstanty,
w 33
0 3

(4)
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w O3

. 3
S
Ze z2skanl c hapgllavzace )t rv[y pboyllt ena rychl ostn?
reakce Q@ , enzymu TgWB®s tsr ftaenrh m
9 2
O
(6)

L | e vevzorcif) Vv Yy | celkbo®ukpreentracenzymuw ea k| n¥p Smpadh
Tt 82 byla za t éehodhoe5OMIVE B8 d d oisiki@hd 1. Hodaotaw

byl a ngjfivdyzt agena na saddjepdp m A& la)kaldm ¥zorce(6)

dos azojvedmoltiki8icEH A |
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4 Vysledky

Cytosolicka purinova 5'-nuklectidasa Il

4.7 Heterologni exprese a isolace

rekombinantnich proteind

Po sv® expresi el llildoskkagb inputkyl Be@mat Kothgansidys ocl Nu .
(His)sT cN-l WT (1-5 3 6 )  ( d SIIWE o) ag(HhispiccN-11D52N (1-536) ( d §1 e
CN-IID52N @by | vy e x p rbakme rvi8 & ly n BsoherichiaealBL21 (DE3) RIL

(met odi ckT po kapiopcIHld3.pmpIIeae2 v d@BvnnidBng byl y
pNstovg&ny bakteri 8l n2 buRKoN-IIWTmbgllowarskg
32gbunnN| n® . Btohaonms yg st vZ,5 dry§ 0l e d o Pprot izolaci
rekombinanta2hlkdypett é2cohw¥ B2 ppaskl e rhchn Nk
sindukovanou excp-H B2R pliyorset 2uklt uZ Bs kB®f @ a
bunD| n® abtiohma s4 pgn o lu@ @Emod wu c i rekratembi nant n

Rozbibta2km er b § h Rklcyhz al n2 ni31.9 wpfrrost Sedni ct vam
an8s | ednou bcye nat roi dizdt@ecrtarod k € e 0 z p u s.tProdukyf r a k c
rekombinantng . ermraes e e k o mp isenaarcthy82z e jpm®n ae i
V r 0zpus(tizO® rf§ieékstriod). Byloz 2 s kS d | i § supernatéhts ml
bunhD| n®ho | yz8tu obsahuj-RWPFtpo rreeskpoenkbtiinvaen t |
240 mlsupernatantb u n D] Nn®h o | y zr8d¢ ko mibisradrottifBs2ANdpgoo t e
Ze z2skanlctydwp gympadt®@aretiTny purifi kovgny.

4.2 Purifikace rekombinantnich proteind

Oba rekombinant n? pvouktreoikpowiksla (kapiolaP I2dpodieb e n y

j idgS 2zvaev e d @rot@blu[49], nej prve prostSednictv2m

zavyugit? hisaimposnlo®B®e kprt vyt Senchr® ccthvrzommait oy
svyumi tt2eoreti ck® hodnoty i soel e lB¢parace kK ®h a
rekombinant nfarhocPowt eeihmTomat ogr ad $ Ickdac\h§ nm
prost SednRAGE (kapitol83.D.8el ekt ri ck®m pol im2na kd en
putuje ®kDa n e z k r § c e full8enghdavargrtacN-1 | ] a k omdeBubvou ce s
hmot p&s th3567kDalie], protolzeo ba r e k o mbinyod retk riéblastir o/t e

5060 kDamo | ek ul ovich hmotnost2 standardu.

Vprvn2zm purifikaln2m kroku byl ypSeekaoghi®r
supernatantub u n®h d ya todr obeny chel atal rkélonIc hr o |
HisTrapM HP (3.1.5. Na n e s esupérmatantuna tuto chromatografickou kolonu
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senkol onhN podaSilo zi B ke ot W
re(k ombi nantn2ho prot e ZBO'T s BT
sdal g2 mi bal as imalékufami
sdost at elonkee hmad mat ¢ g — _
nos kdony Tyto mol ekul o l
zk ol ony vyt DsnhDny S 1
i mi dazod ohotpufmi pr o ¢ h g
chromatografi(3.1.das b2 r 8ny ve
VpS2 pR-lWT byl o pSi el
38 f r a lOb2r § 298 kstr. 64), vp S2 p
cN-Il D52Ngpp ak 30 (Obr &kIBX ! |
str. 64). P r T beldde obou rekombinan n 2 e
proteinT byl obdobnl v e
pouze j cardnmafograrem z  eluce | 200
cN-11 D52N p,  k tzachytemaGb r § ¥8e ~——

300

Dl innost separace q
proteinT byl a n8§silotdy
SDSPAGE (Ob r 8§ ¥9eskr. 64). Naz § k |
tdDcht o vbylg vedkpra-d VT cpN
vy br 8§ny1l1%3rdatk c@® c e letkw
pSiblignpsSxm@a-tD52N qppak L 0
frakce 1330 ocel kov®m obj ¢ 0 60 —¢

DgsSt v
el nn

ent em

ezent

nzch
Sedn

. . F1 F30 ml
37Tml. PS2sl ugn® frakc:¢

adi al yX/ekw§r1yirrtpufraﬂ)mé i cOulSrL§A28‘e7|'kyC1:hromatogram zZac
vimNDnnou ch@Bb4Bybgr aeluce pSi chel atallbDsNg

] Eluce prob2hala pS§Si k
a oddDIretnr® hfou gcaec 2 od eluln2hochef auapoyili 604,

absorbar28enmiAss) MmNl a h @Nhem eluce by8ddrakmén

. Siblignn 2 l . N h
3,54. Vedle toho f | ta §bjemu 37 ml P>'°7!' 90 " 2oent
objem 1. a30. frakce (F1 a BO, zel en

0 b s a haNjll 2DB2N o vykazoval hodnotu frakce 229 by Iy j 2 m&ny v el

absorbance &0 = 4,53. 1. a30 frak2. Lerns§ kSivk
relativn?2 absorbance&ov

Vedr uh®m puri fikalaobdchromatografickou stan

rekombinantn2 mypomoB °0science, Guk@dalon el
teor etriTOKWIIh gradi entu i

iontoviD vimDnn@& achkrogy, sz ek b wptogran nieseape 0.92
MonoS5/50 GL(mPDnk dt i)ont T
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A HisTrap™ HP 5 mI :B HisTrap™ HP 5 ml
cN-II WT A ; cN-II D52N A

1314 15 16 17

MW (kDa)M PC FT 1 2 3 4 5 6 7 8 9 10[i1¥M

MW (kDa)M PC FT 6 7 8 9 10 11 12

T L ‘" ]

MW (kDa) 4 25 26 27 28 29 30

260—
140—
100—

70—

27 28 29 30 32*34*
W8 2

¥ -8

Obr §®WeAnal T za o@helbddthall n2 chromatografie na niklov® kol on
Na obr &zku | sayakrylang dbv ®z grey y p o blapitelae38®, psto$2 Brea@mi €t vZ m ni
analyzovgny frakce sb2ran® pSi chromatograMiek®mbiepanan
proteincN-1 1 WB) re k o mb iprotaimch-h B52N cpL er venou ¢gi pkou je vgdy nazn:
odpov?dal. Naz?8kHt ®BdNo &sylyalybzgny a spojeny frakce vhodn® pr
oznalenyerBima| Kyesw Dt | en 2 stankardaoe k u h Mt o t n o SMMulticGlqr Broad r a

range Protein LaddefWi mo|l ekul ov® hmotnosti v jednotk&ch kbDa pSi S
PCi vzorekp Setir omat ogr af; Ftikfoful-tosme pagh &2 = vzor ek rtogafickoku pr ot
kolonopan®&eén2z bunhD|n®ho |yz8§tu; oznalen2? * vyjadSuje vz

fra®Roe§zek byl u plmkscape mM924. pr ogr amu

Re k ombi n amadNhl 2T pbybzesyv &hoozt oku o P&V ®Mi ghPmn
42ml purifikovg&n ve tSech stejnlTch d21l] 2c
katexovou kol onu byl a n atinaetshetmraztokugathynebyl&Si b |
pSekrol empagikta@achtamat ogr afi ck ®elkollmnzt ra§ tr
rekombinantn2ho proteinu. Za vige popsan
nak ol onu navg8§zal a po jej2m promyt?2 byl n§
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gradient puteprud n2botovnN vIimN@Bidu cPhrrToonbeht o
pS$iednom ze tS2 d21|2ch separaln2ch cykIl T |
naObr §zkBdh2m vgech t S2 separaln2zch cykl T
(Ob r 8§ 214, kstr. 66). Purifikacer e k o mb i nant ©N-Ih@2Npgy port cehi 2nhua | a
zesv®ho roztoku o pSiblign®m cel kov®m obj e
separalnzch cykl ech.ocekéhh3&nm ank bcthS IR \k&ir. @). na s b
PrTbnNh efiucegbdgh @21 ]2ch separ atNdl2WThp cy k|
ajeproto ilustrovB@bchBzamalOdgr amem

mAU J 9,83

1200

6.46
1000 -

800

600
400 -

200

A10 A18

LLLLLLMLLLLLL AL | Lwstel] e

0 10 20 30 40 ml

Obr §20e®@hromatogram zachycdlWTapp Spr ThAh oeNuwéd MONN® chr oma:
MonoS 5/50 GL 1 ml (GE Healthcarg

Vgrafu je zachycen prTbhRh amadrmacdc®) pSpr ThAhver ad®il ert 2
obsahuj2c2ho 500mM Nta2Crh q pdjddnvioopidEzlel eni€)yaebul n2ho rozt

ej sou takt®gj zn8zornhNDny jednotliv® sb2ran® frakce (|l erve
PDlinnostogclhfom&t® separace rekombinant n?c
prost SednPAGEVC@br §2I2%tr.66) . Na z8kladh tNRDcht

vpS2 pcB-dWT qopvybr §ny -Al0aB8Bld aB2Z6 o cel kov®m ¢
pSiblignpsSzB@N-IM52N qupak frakce AIA8, B1-B8, C1-C8 a D1D8

ocel kov®m objmlu. pREB32bdIli Ynm® 6f rakce byly sl
dopufruvhod® hpor o s k| ald@v48s n2TZMN byl o po oddnDI| en?
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pSiblignnN 29 ml rolkWTlogku | pboigf ibmida & @ma e o N

1,74, cod odpov2d8 pSiblign® koncentraci
roztok purifikove n ® h oll DB2N po p Si bl i gn®m obj emu 66 |
vykazoval absorbanci A0 = 1,23, cog odpov?2d8 @gmlncent

rekombinant RPbbepnypteebylo nutn® zahugSove

A Monoss/socLiml B MonoS 5/50 GL 1 ml
cN-II WT A ; cN-II D52N A

Al0 A8 A6 A5 A4

MW (kDa) M PC

MW (kDa) M Al18 Al6 Al4 A

Al A2 A3 A4 A5 A6 A7 A8|A9 A10 (Bl B2
. ¥ T S e
by % 4\4,__;;*;-:

B3 BS B7 B9 B11|B13 B15 B17 B19

MW (kDa) M[C6 C7 C8] [D1D2 D3D4 D5 D6 D7 D8]
“EaierdT D TRy

260 : — A
140— e s = . v b P ]

Obr 82ZeAnal T za iparftbdvii vi mDnn® c hrMomiSb6/B0d5E (GE Healthea@) k ol on N

Na obr &zku | smluy avkyroyb raanzi ednoyv ®p g ekhpjtolaB.hz prv es ®Sed 152 dredmm (n i
anal yzov8myanf@r apkSde cshir2omat ogr af i c KEr eskeopnabriancai rchind? z tY6Fkoutp eoi bn:
B)rekombi nancN-hB52bmbéevenou ¢gipkou je vgdy naznal4dno um2:
Naz § k ItaRdt > dyiyavlyTbzy8 ny a cep oojbesnayh ufi R &k r ekosgrbd tnealnrt @ 2| ipgtod tel
experimenty. Vy br anl®e rfwrearBione | ¥ wsmwhtd zenna?|i esatker rad aerkd b | e k u |
hmot nos t™ Mulignler Btoad aange Protein Ladde]lW i mo | ek ul o vt® hvmojtendorsot k §ch k D:
kpS2slugnim pr oPCHvcfekp $d ch nadharr admat ogr afi ckou separac2; o0zn
sb2ran®bRhu 1., 2., 3. |i 2Dbrd2zlelk? byHr amplaksoame ®a4di pk ® g apmx
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Po vige popsan® dvou krokov® ipruy izf?2iskka&kny bwy
dostatelnhD vysok® pro n8sl eduj 2 c? exper.i
rekombinantaoNAIWG pp2 @t iguv] hk ® ab umSdi| Bb& ¢oni Mo r
rekombi nantaNAl D52N @pz204t egi nvu hk ® b u pufddvho@® Imi o ma
pro skl ald®@M48 nBylkW n 8usrliefdinkf voabna® ppr ot ei ny z
|l edu a ski8DdAWKLEny pSi

4.3 Optimalizace pufru pro cN-ll pomoci

diferencni skenovaci Fluorimetrie

Pronal ezen?2 opti m8§ImRBm® zKroyeariBNMTugdaraNg ntvy
D52Ngpv y k az uj 35t m e jetdbiity,yav y u gi t &OSHRRd sotdlap a pr o
nN8sl eduj 2c2chkerk@r iameznptT8slonk? chpr acovan? n
v kapitole3.3.3

Vprvn2m kroku byl y prigaS ed 2o tprefmgfapittdas. 3. v §ny
VT s loesinr u kstahilituncRIl WT qpacN-Il DS2N s hrnuj e sl oupc:
naObr §z Kstr.68p Rlezi testovanlimi pufry nsaga®ne@ne,]
adr a sfed snf@ufrpoNva® z 8§kl adhN t NRchi g2vibpl & dilediri Zylc i
o d o ¢ d00MM NaHPQ: (pH 7,5), 200mM NaClV tomto pufru vykazovaly oba
rekombinantn2 pr ot e & sice68,B4ACYpgSR2pchitil A mm t o u
a 70, 62 KBIUUE2N ¢

Pro vybranl puf rrokubsplbyY)yma e v ar ild ®maekit owlny
koncentrae NaH,PQ; a NaCL.VT s | edloyhwot o j mB8emszirnuty pr o:
spojnicow® hgpafu (Ob r §28,6tk69).Sp Si h| ®d e U K wm®ko wi®ztsiFcl het o
visl edkTn&syglbasBingpog e 2 f osf §mM WP (ppl u7f6) U : 1
200mM NaCl.V tomto pufru byla procN-Il WT gopn a mR S emo@m Tuheordl , 17 AC,
procN-1l D52N ppak hodnota= 73, 06 AC.

TSet2 DSt e xspeorvidhSde n %k, jak na stabilllitu
vp $2 t o dBOaM NahPQ: (pH 7,6), 200mM NaClimM MgCk a 0,5mM DTT
pTs abl?2zn§ koseaobetr 8tasa | MP .aHodadtyt Ty & tsckraun ® A

po provedena eypparciotnwgnet und gsauwedenyvwedkb ul k §c h
naObr 8 z (stu702 4
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IMidazol - pH 8,0 | ———————
Bl — PH 9,0 | ———
Bici — PH 8,0 | —————————————
Tris — PH 8.5 —
Tris — PH 8,0 | ————————————————
Tris - H 75—
octan amonny - pH 7,3 | ————
HEPES — PH 8,0 | ———
HEPES — pH 7,0 | ——————
MES — pH 6,5 =
MES —pH 6,2 | —
MES — PH 5.8 | —
NaH, PO, — D 7.5 | e
NaH, PO, — DH 6,5 | —————————————————
NaH, PO, — PH 5.5 [ —————————————————————
KH, PO, — pH 7, .
KH PO, — PH 6.0 | —.—
KH PO, — PH 5. ————————————
Cilrat Sotny — PH 5.5 | ————————————————————
Cilrat sotny - pH 4,7 | —
octan sodny - pH 5,0 |
octan sodny — pH 4,5 [ —

L L L L D L e e
0 10 20 30 40 50 60 70

Tw [°C]

[JWT-0mMNaCl I WT-200 mMNaCl [[JD52N -0 mM NaCl [l D52N - 200 mM NaCl

Obr §2e%t r u k stabilitaavariant cN-Il WT g -1l D52N oo

Strukturn?2 st abdehaiuraaproteinuTv\dj Seudjneo tti@gpe oitAaCt a Ipy loas ttSedtro v §rza
pufrT o varp %%t d miéons tpiH |zia albesrevnecnel n2 Or 0§nm\é | Nkae@mh ey  obzynl a0l epnr
obN varianty sitorsuakjabilityddaneaj Vi yscpau?2 vi s ke dhk k omvipSed@mathoby | vyt vec
v programu OriginPro 8 a upraverprogamu Inkscape 0.92.4.
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Obr 828648 vi st o8 kdtabiltyrcR-IWT g na k on c ePQsaNacCli NaH
Strukturn? st abi Heraturace projeinig @S vjj @d ntoe kiBoathaa AT s o u visledken
neopakovan®hmo§ méls ey prograryutOviginBre & upraven programunkscape 0.92.4

Celkovim visledkem zR &>pervilnjen tplo psyalnT @t
viDmgt rulktabni i ta r ek o mblliWraad\# DE2KpmS eost eehi njTe
teplotu7 0 .ARICn &1 n2 s | o ¢ e h50mM NalRO: (joH 7)) 200mM Nad, :

1mM MgCk a 0,5mM DTT.Co nejsty @gdsatuarbn2 i t amj.@Md tediin P L
podi® nkou pro, ey eér inmertygy j e danl protein |
podel g?2 | asovl $S§dwer waldi (napbdkojvov® | i %
experimentenje i STD NMR sceeningj e mug byl y o bllpodioleenyst r ukt y
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