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Emmavaotaon otn yevoukn (genomic
revolution)

e aAAnAouxion Twv yovidiwv oAOKANpwvV
OPYOVLGLWV OO TO BOKTAPLOL LEXPL TOV
avOpwno

Emavaotaon tnc dounc (structural
revolution)
o £&EALEN KOL VATTTUEN TEXVIKWV YL TNV

eniAvuon 6opwv Twv BLoAoyilkwv
HOKPOMOPLWV



aAAnAovyia-doun-Aettoupyia



Ta Puoloylkka pakpopopla €ival  popLa
MEYAAOU HOPLOKOU BApouc OTtwC TIPWTELVEC,
VOUKAEIKA  of€a, TOAUCOKYOPLTEC Kol
OUMUMTAOKO. QUTWV TIOU QTOVIWVTOL ot
BloAoylka cuoTipaTa

[The New Penguin Dictionary of Biology, Eighth Edition]



NA. LKPOGKOTILOL

TIUPNVLKOC HOAYVNTLKOG
ouvtoviopnoc (NMR)
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AuvaTOTNTEC KOl TIEPLOPLOMOL

KpuotaAloypadia
aktivwv X-upnAn
EUKpLVELD

NMR (emilvon Sopwv

< MB 50KD)

—_—

HAgKTpovLaKN
ULKpOOKOTILO-Xa NN
\ €UKplvela




Fiber Powder
diffraction AAAEQ diffraction

TEXVLKEC
Sopukng
BloAoyiac

Dynamic
light
scattering
(DLS)

Neutron
diffraction




Texvikn

MepiBAaon vetpoviwv (neutron diffraction)

MNepiBAaon okovng (powder diffraction)

MNepiBAaon wwv pakpopopiwv (fiber
diffraction)

YKESAON aKTiVwV HLKpnC ywviog (small angle
scattering, SAXS)

Avvapikn okédaon pwtog (dynamic light
scattering, DLS)

KukAkog Suxpwiopocg (circular dichroism)

Edappoyeg

Aopun pakpopopiwv

Aopn pakpopoplwyv

Aopun pakpopopiwv

YTOAOYLOMOC HECOU HEYEBOUC LOKPOUOPLWV
nAnpodoplec yla 1o oxAua Kol oXEon
ETLPAVELOC- OYKOU

XapaKtnplopog Blopopiwv, dlacmopda,
dnULoVpYio CUCOWHOTWUATWV

MAnpodopiec yla t Stapoppwon BloAoylkwv
nopiwv, deutepotayn doun , aAANAETULOPACELC
Hoplwv umoAoylopog otaBepwyv dtaotaong KD.



KpuotaAloypadio aktivwv X

Me tnv KpuotaAloypadia oKTivwv —X €elvol
SuvotoC O TPOCOLOPIOHOC TWV OTOMLKWV
OUVTETAYHEVWV TWV OTOHWV EVOC
HaKpopopiou. H Tteyvikn otnpiletal otnv
emeepyaocioc twv OebopEvwv  mePiOAaonc
OKTIVWV-X aro KpUOTAAAOUG LOKPOLLOPLWV.




Tt elvall KpUOTAAAOL;

OL kpuotaAlot amoteAoUvralL OO0  KOWVOVLKEC
TPLOOLAOTOTEC CUOTOLXLEC MOPLWV TIOU CUYKPOATOUVTOL

METOEU TOUC ME WN-OMOLOTOALKEC QAANAEMOPAOCELC.

[Rodes,G. Crystallography Made Crystal Clear. Academic Press,
Second Edition]

www.hamptonresearch.com




2tadla ertAuonc tnc SOUNCG UE
kpuoTtaAloypadia akTtivwv X

e KpuotaAAwon
* YUuAAoyn kpuotaAloypadikwv 6ESOUEVWV

* Emeéepyaoia kpuotaAlloypadpikwv SE00UEVWVY
dnuoupyia kat BeAtiotonoinon doukou
LLOVTEAOU




[MupNVLKOC HOYVNTLIKOC GUVTOVLOUOG
(NMR)

H texvikn tns daocpatookomioc NMR avakaAUdpOnke to 1946
arnto touc Bloch kot Purcell (Bloch, E., Nuclear Induction.
(1946) Physical Rev. 70,460-474) pmopel va XpnotpomnolnBei
yLOL TOV UTTOAOYLOMO TWV QTIOCTACEWV TWV ATOLLKWY TTUPAVWV
O€ €va HOpLo 0dNYwVTaC £TOL OE Eva TPLOOLACTATO HOVTIEAO

TOU MOKPOMOPLOU Kal Topexoviac TNANPodoplec yla TN

A

Suvapikn tou.




>tadla emtilvonc dounc ne NMR

e [lpoetolpaocia Selypatog vy

* ZuMoyn kat emeéepyacia baopatwy
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* Kataokeun tplodLaotatou PovTEAOU

[nnyéq www.duran-group.com

www.eie.gr

www.hecra.gr/education.gr htm (NMR_Hecra-GASPyroulias-18Jan20111.pdf)




HAEKTPOVLIOKI ULKPOOKOTILOL

Me TNV NAEKTPOVLOKN LLKPOOKOTILOL LEAETALLE TN
Sopn KUTTAPWV KOl KUTTAPLKWV opyavidiwv,
twv aAla kat tTn Tplodiactatn doun BLoAoykwv
MOKPOMOPLWV KOl GUUTTAOKWV TOUC.
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1em 1mm 100 um 10 um Tum 100nm 10nm 1nm 0.1nm (1A)

Infrared Nible light i 1JV Xray
~ Resolution

* W is limited to approx.

1/2 the wavelength

Microscope - A device with a lens or series of lenses of illuminating source

that enlarge (magnify) the appearance of an object. ‘ ®
Does not apply to SEM. ‘ Resolution= % A




Nature A(nm) Energy

Resolution

Visible light  400-700 2eV 0.2 um
X-rays 0.07-0.2 5-10keV 0.1 um (focused X-ray imaging)
Electrons 0.1-0.002 100-500keV 0.15 nm
Protons 3.104 10-100keV 1-10 nm
lons 10> 20keV-2MeV 500 nm
Neutrons 0.15 0.025eV lum
Source /’ Captor

Photons
X-rays
Electrons
lons
Neutrons

\

/

Photons
X-rays
Electrons
lons
Neutrons

/

www.hecra.gr/education/EM1-CVB-athensr.pdf




3D reconstruction of virus

* T Rotavirus
E AN

(Yeager Lab
- -v.-iﬂ Scripps, San Diego)

-
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Aaquaporine 0
1.9A resolution
Gonen et al., 2005




TEM (nA. pikpookortia
diamepatotntog )

To BLoAoyLKO O€lypa TIPETEL VA TIPOCTATEVETOL ATIO
BAaBeg Aoyw aktivoBoAiog

MeBoboc apvntikne xpwonc (negative staining)
H eukpivela neplopiletat ota 20 A




Kpuo-nAEKTPOVLOKI ULKPOOKOTILOL

*** Mwkpookoria povou cwpoatidiov (single particle
electron microscopy
* MwpookoTia evowpatwong (integrative

microscopy)-ouvbuaopoc dedopevwyv vPnAnc Ko
XOLLLNANC EVKPLVELOC ATIO SLAPOPEC TEXVIKEC

* Mwkpookoria cuoxetionc (correlative microscopy)-
oUVOUOOUOC OTITLKNC KOl NAEKTPOVLAKNC
LLLKPOOKOTILOLC

*** HAektpoviakr topoypadia (electron tomography)



[Mpostolpocia delypatoc

To Oeilypa moywvel, VOAOTOLEITAL O OepLOKPOAOLEC

vypou oalwtouv (100 oK) yxpnoluomolwvioc uypo
obavio

[piyopn Stadikaoia yia va punv tpoAadfeL maywaoeL To
VEPO Kol KpuoTaAAwOeL

Release mechanism +
cable 1o footswitch

100% humidity air pipe

Grid held in forceps

- % ] - - '.-',._r -

F L Fa Liquid nitrogen cooled ethane
Jacqueline L. S. Milne, Mario J. Borgnia, Alberto Bartesaghi, Erin E. H. Tran, Lesley A. Earl, N’

David M. Schauder, Jeffrey Lengyel, Jason Pierson, Ardan Patwardhan, andSriram

Subramaniam Cryo-electron microscopy: A primer for the non-microscopist FEBS J. 2013 \/

Januar y ;280(1): 28-45]



Electron micrograph of adenovirus embedded in
rapidly frozen vitreous ice. This pictures was

taken by Dubochet and colleagues (Adrian et al.,
(1984)) and appeared on the cover of the issue of

Natiire



MkpooKoTiia povol cwpatidiou (single
particle electron microscopy

Connector of T7
bacteriophage at
*.. 8 Aresolution.
4 _Size: 205 nm

GroEL at6 A
resolution. Size: 14
nm.

I Ludtke et al (2004).
3D Specimen y e Structure 12: 1129-1136.

Agirrezabala et al (2005). J
Mol Biol 347:895-902.

Different
2D Projected
Images

70S-EF-G ribosomal
complex at 7.3 A
resolution.

2D Fourier
transforms

Connell et al (2007).
Mol Cell 25:751-764.

are

Sections of | MEAT IO
3D Fourier
Transform

Multimeric protein complex splicing
factor SF3b at ~10 A resolution.

Molecular mass : 450 kDa.

Glutamate synthase
(GItS) at 9.5 A
resolution

Stark and Luhrmann (2006). Annu. Rev.
Biophys. Biomol. Struct. 35:435-57

Cottevieille et al., J Biol Chem.
2008 28;283(13):8237-49

www.hecra.gr/education/EM2-CVB-athensr.pdf



MKpOOKOTILOL EVOWLATWONC

2UVOUOICMOC CUUTIANPWHATLKWY TTANPOPOPLWV ATIO
OLOPOPETLKEC TEXVLKEC

We have raised antibodies [
against a peptide (residues RN
277-290)

?Q‘Ph&t

3DEM
6 @ envelope
High resolution
structure of the Qat E‘ !

subunits




HA. Topoypadia

Tilt series

- il o l':,'
. ‘ a a, Back projection and |
% a 3D reconstruction |

www.hecra.gr/education/EM1-CVB-athensr.pdf

Herpes simplex virus 1 (HSV-1).
Size: 200 nm. Resolution: 7 nm.

Grunewald et al (2003). Science

302:1396-1398.

Vaccinia virus (Intracellular mature virus-
IMV). Size: 360 nm. Resolution: 5 nm.

Cyrklaff et al (2005). Proc Natl Acad Sci USA
102:2772-2777.

Human immunodeficiency virus (HIV-1).
Size: 130 nm. Resolution: 4 nm.

Briggs et al (2006). Structure 14:15-20. |




JTPATNYLKEC
ETILAOYNG KOl
BeAtiwong evivpwv
ME Xprion otn
Bropnxovia

KateuBuvopuevog
amo tn doun
oxedI00UOG

dapUAKWY

Aoukn
ev(upoloyla




Aopkn eviupoloyia

Texvikeg emiAuonc

Sdounc (mpwTteivikn

kpuotaAloypadia, EvIu LKA KLVNTLKN
NAEKTPOVLOKNA

uikpookortia, NMR)

MPWTEIVIKA HNXOVLKN
(protein engineering)

MelEtec mpoodeonc
Tpomornolntwy (binding
studies)

In silico, pe\€teg
HovteAomoinong




According to a recent release by Business Communication
Company Inc. Study RC-147 NA, Norwalk, CT 06855, USA on
“Industrial Enzyme Products, Technologies and Applications”,
the world wide total industrial production of enzymes was of
valued at 1.5 billion US dollars in 1997 and it gained an average
annual growth rate of 4.0%. Food and animal feed applications
of enzymes are constantly dominating the use of industrial
enzymes on a worldwide basis.

ENZYMOLOGY

Industrial and clinical applications excluding Diagnostic clinical
enzymology

Subhabrata Sengupta and Mayura Dasgupta

Heritage Institute of Technology

Chowbaga Road, Anandapur PO.

East Kolkata Township

Calcutta — 700107, West Bengal, India



Ev{ULLKOC NXOLVLOLOC
E+S <~ ES — E+P
* JELPO OXNMUOTLOMOU €VIUULKWY OUUTTAOKWV

* Tayxutntec AAANAOUETATPOTING OUUTTAOKWV
* AOMEC TWV CUUTTAOKWV

[Price, N.C., Stevens, L. Fundamentals fo Enzymology. The Cell and Molecular Biology of Catalytic Proteins. Oxford University Press, Third Edition.



[TPWTEIVLKEC KLVALOEC

tpavodepaocec (EC2)

500 yovidia rtov ekppalouvv kKivaoec (human
kinome ~ 2% human genome)

KataAUouVv TN dwodopuUALlwaon — OLLOLOTTOALKN
TpoTonoilnon NPWIEIVWVY

S + ATP, S_.P +ADP

KUTTOPLKN avamntuén, dtadopomoinon,
LETABOALOLLO



QPXLTEKTOVLKN MPOTUTIOU TIPWTEIVLKNC
KLVOLONG

O N-terminal lobe B N-terminal extension
O C-terminal lobe O C-terminal extension
B C helix M Interacting proteins
O Activation segment M Linker

Lﬁh Endicott JA, et al. 2012.
Annu. Rev. Biochem. 81:587-613




AVOOTOAELC KLVOLOWV OE KALVLKN Xpnon

N o
48

e JTOXOC KEVTPO oUvdeonc ATP
(adenine binding pockets,
ribose binding pocket, p38
pocket, below adenine pocket,
C-helix activation center

« Efelbikeuon (cdpwon Kwaowv °
100-fold), xnULIKN TIPWTEOMLKNA
* AN\ KEvtpa ocuvdeONC
(recruitment sites)
e Evepyn Kal avevepyn
Slapopdwon
e ZTOYOLyla touAayxtotov 10 £ e Tl
bApUOKA O KAWVLKEC SOKLUEC S Tk Lee- IS
N e 2 s
@ —@ @O @ oo DL
. W @ e

Huang D et al. Bioinformatics 2010;26:198-204



N-terminal lobe

E

EH3 M ‘Phe38s2
-y '~}Activation
-/ segment.

HM

C-terminal lobe

Noble, M., Endicott, J., Johnson, L.N.(2004) Protein Kinase Inhibitors:Insights into Drug Design from
Structure Science, 303, 1800-1805.



e Fasudil (Rho kinase, ROCK)

* |Imatinib (Glivec)

e Dasatinib

* Gefitinib (Iressa)-(EGFR inhibitor)
* Erlotinib (Tarceva)

* Temsirolimus (mapaywyo tn¢ pamapuKkipnng)- non ATP
competitive

Johnson LN. kinase inhibitors: contributions from

structure to clinical compounds. Q Rev Biophys. 2009
Feb;42(1):1-40. doi: 10.1017/S0033583508004745.

Epub 2009 Mar 19.




Prevalence of diabetes

United States of America




E€aptwpevoc amo TNV LVOOUALVN
dtaBntng, turtou 1 (IDDM)

AVETIOPKELO TIALPOYWYNC LVOOUALVNC-LLEPLKN
KataoTpodn TV KUTTAPWY TOU TIOLYKPEATOC
IOV EKKpLvouv LvoouAivn (B tumou)

°*  QUTOOVOOO VOO
e yevetkn podiaBeon (40% oe SLOLMOUC)

 meplBarlovikn emidpaon (LOAUVELC OO
Louc)



Mn €€apTWILEVOC OTTIO TNV LVOOUALVN
dtafintnc turtou 2 (NIDDM)

AvTLlOTOON TWV LOTWV OTNV LVOOUALVN O€
ouvOUAOUO LLE OVETIALPKI EKKPLON
LVOOUALVNC

e odelletal o€ TOANOUC TTOPAYOVTEC

e epdaviletal oe peyautepecg nAkiec (>40)
* OXETL(ETOL LLE TNV ITAXUVOAPKLA

e VEVETLKN npodLabeon



Ala3ntnc tumovu 3

Mepypadet OAeC TIg AAAEC awtiec avénonc
TWV OUYKEVTPWOEWYV YAUKOINC OTO atpa
OTw¢ a.oBevelec mou dev oxetilovtal UE TO
NTAYKPEQC, XpNon dapUAKWV K.O

Alofintnc tnc kKuNoewce, Turov 4 (GDM)

Mopatnpeitol oTouc TEAEUTOLOUC LAVEC TNC
KUNoNc AOyw ovtioTtoong oTtnV LWOOUALVN
TTOU TIPOKOAELTOL OTTO TLC OPUOVEC TOU
nAakouvTa.



* Diabetes Control and Complications Trial
(DCCT)- dtantn tumovu 1

* United Kingdom Prospective Diabetes
Study (UKPDS)-6taf3ntncg tumov 2

v Ol HOKPOXPOVLEC ETIUTAOKEC TOoU Stafnth
oxetilovtal pe ta vPnAa entimeda yAukolnc
OTO OlLua

v YrioyAukatpioo we rmapevEpPYELA



adpevalivn, yAoukayovo

LVOOUALV
GTP VEUPLKA epeBiopaTa
CAMP‘ - PIK3.
GDP N
¥
PKB
GSK3P —»GSKa‘\
a(1,4-yAukolitng) + Pi __ g(1, 4-vAUKothnc)n1+G 1P
yAukoyovoAuon /
PhK
GPDb , ["AUKOYOVIKN
avevepyn evapyr] oUvBeon




Dwodopulaon tou YAUKOYOVoU
(GP)

» MB=97.4 KDa, 842 apvoéca

st e o
ouvdeon peow Schiff Baong pe ety e richafnty
Lys 680pe dwodopikn . ‘
riuptdoéain (PLP) e

» PUBuon peow Go5P
dwodopuliwong Sire
GPb avevepyn anoucio AMP ﬂf’!ﬁﬁ ﬂ v ﬂﬁi&?
GPa evepyn

» 210 MU aAAoOoTEPLKA pUBOULON

2 80 6
oUUPwWVO LLE TO LOVTEAO mp
Monod-Wyman-Changeux - .

(T state) rectve .(,'L?,;;?ty recie
(R state)




o \sl - ?‘Inhlbltor SIte J

Storoge site ‘e —
A ‘F‘,otalyj;|< stel L@ ™
Iy




Cl

NH
N H N
// OH
O
CP320,626
ICy, = 178 nM

Oikonomakos, N.G., Skamnaki, V.T., Tsitsanou, K.E., Gavalas, N.G. & Johnson, L.N. (2000).
A new allosteric site in glycogen phosphorylase b as a target for drug interactions. Structure 8, 575-584.

Yuvbeon avaotoA£a otov drug binding site tng GP



ZUvOeoN AVAOTOAED OTO KEVTPO oUVOEONC AVOOTOAEWV TNG GP

Oikonomakos, N.G., Schnier, J.B., Zographos, S.E., Skamnaki, V.T., Tsitsanou, K.E. & Johnson, L.N. (2000).
Flavopiridol inhibits glycogen phosphorylase by binding at the inhibitor site. J. Biol. Chem., 3, 34566-73.









H kwvaon tnc dwodopuAdong Tou YAUKOyOvou
(PhK) w¢ poplakoc otoxoc ;

* AvaotoAn PhK l

dlaomnaon tou YAukoyovou l
oUvOeon Tou YAuKoyovou T

unepyAukatpio l
e XoapnAEg evéokuttaplkeC cuykevtpwoelg PhK l

* [oAAoi Lloxupoi avaoToAEic Klvaowv §pouv cUVOYWVLOTLKA
npo¢ to ATP



* YV KOTOAUTLKN
vrtopovada (oo 1-386)
—0lVEVEPYN
(autoinhibition)

* MpwteoAuvon (aa
290,296,298)

e Anuovpyia popewv
ekppaong Tng
koAoBopevng PhKy,
PhKytrnc, (6paoTikn)




Lowe, E.D., Noble, M.E.M., Skamnaki, V.T., Oikonomakos, N.G., Owen, D.J. & Johnson, L.N. (1997).
The crystal structure of a phosphorylase kinase peptide substrate complex: kinase substrate recognition.
EMBO J. 16, 6646-6658.



Etepoloyn

ékdppaon y
KOTOLAUTLKAG

Aoun ocupTAOKoU

Kpuotarroypadia KOATOAUTLKNG UTTOMOVASAG

OKTLVWV -X

uTtopovadocg oe LE TLEMTLOLKO UTIOCTPW AL
E.coli




HeAETEC peTaAAaéLlyeveonc
e ’\;}

e 3: Einstic Parameters of PRE and Mufant Ensymes

(EPb] varable substate [ATF] vadable subsmate

'!-EH 'F-T -'.-_H j:-rl Erl\:ll j:-rl Erl\:ll -!:I'l
BN IS {71 () (k1571 L (i) 7 -

WT §6.7 +1 E9+06 (] 3.7 +2 W5+10 b54
D1=0A 003 Mo+46 14 1074 0043 830 £ 31 4.6 = 1079
D]=gM 0,013 +=0.001 10303 1236 » 1077 0.013 = 0.001 123 +124 1.1 = 1074
E1825 33+03 17803 0.1% 3003 135+ 14 .02
Rl484 15 £1 1B6+34 0.80 100 £2 ildx 10 (.03
Y06F 6.7 +012 1263112 0.33 §2+02 211.0+13 (.03




Estimates of the Microscopic Fate Constants for the Einetc Scheme from Viscesity Measurements

b T /{i’j E r | - 1
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- INMusive
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' Lf{’(/f i E+ATP == EATP=+§ —:I_.tws—-r.mpr !m E+FaaDP

] e
ey
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E+5% -q— ES 4+ ATP

By 02 £ 0.03 gM™" 57! caled from egs 5 and § for nonsamratng conditions
Ey= 579 £ 05 gM™' s caled from eqs 2 and £ when [ATP] is saturating
Fy 2 360 £ estimated from eq | wsing emor limits on slopes
=180 +£2357!
k= 16.8 57" calcd from eq & for nomsanmatmg [GPh]
N 2ol B o= 2757 from & 4 when [ATP] is saturating
1 " * . s B Byl ks B4
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L
.
\
\
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[rr——— ety ey B L= 4_#['1{
£ aAd AL T md DT, 15 e agamre, acemie, il 8 2% g £ e () ) e . i o 27+ 02 M5 Fam eqs 3 and § when [ATP] is low
o g TR B 1 Wi Tan g B 7o 7 e S L A e o 023 L . 0 g *hym= 030 £ 0.03 gM %5 from 2qs 2 and £ when GPh i samrated
0Pt twce [G18) = 4 mptey and vsle ATPATH = 0614 Al Tho sl ofthe 20 04 L 012 m;:';«'-' *koy = 15857 from egs § and § when [ATPF] is low
-cith'I- s ullbn:.l ;x,_'-r;::;,:,yx;udlv::‘u I;MI,IEATP mul.d.'m - olzmnr xmu.cm e *hop = 32857 as estmated ﬁ-gmgl; when GPb is saturated
— ragmL.} Tha slope - e S . *Eoy M 58 M
oSt s BN
ile 3 Einstic Parnmeszrs of PhE and Mumnt Enzymes
[GPh] vanable subsmate [ATP] vamable substrate
Fea K L Fa K. Eai'n
enryme =1 (D) M) 5 (i} ]
WT 867 +£2 2006 75 3572 W5 +10 054
D404 05 Mot 46 14 10 0043 030 £ 31 4.6 = 1078
] Bt 0013 £0.001 103 +05 126 = 10r® 0.013 £0.001 123 £126 1.1 = 10
E18315 i3+03 1TE+03 01% I0+03 135+ 14 0.02
Rl4B4 1542 IBE+34 ] 100+2 Id+10 0.03
Y206F 6702 126+1.2 0.53 52102 21210£13 0.03

Skamnaki, V.T., Owen, D.J., Noble, M.E.M., Lowe, E.D., Oikonomakos, N.G. & Johnson, L.N. (1999). The catalytic mechanism of phosphorylase
kinase probed by mutational studies. Biochemistry, 38, 14718-14730.



Entidpaon tov L€wdouc oTLC KWVNTLKEC
TTOPOLUETPOUC OTAOEPAC KATAOTAONC

o .|
[ P L 5

E di i‘ ) | EE [ _ °°‘#}:ﬁ‘

E ¥ f ! |

| - . ' 51 |
ke = Ksky/Chs + ko) (1) AL

k JK, = kkofk_y + k) (2) K oo
‘ N/ ) 0 ‘ : | %’
(k)" = ky/(ky + k) (3) I 1 i /
(koK) = kaf (k25 + ky) (4)

ke Koy = [k K3 [SDIK kDK SV _y/ky) + k-] (5)

(k_JK ) = [(k3[SDICk ok )/TAS[SVCk_5/ks) + k_ ] (6)



Estimartes of the Microscopic Fate Constants for the Kinetic Scheme from Viscosity Measurements

[ LB 1
N L
r IMMusive 1 Dl Pagive .
K{ATF] kelS) & ! "
E+ATE __l,t EATF + 5 _1—_: EATP.S —+= EADPP—'= E+P+ADF
] I wd|
5]

E+% = ES5+ ATP
k.

Ey= 024 0,03 M 57 caled from egs 5 and & for nonsatmatng conditions
Ey== 379 £ 005 Mt s calod from 2gs 1 and £ when [ATP] s saturating
Fy = 360 57" estimated from eq | wsing emmor fmats on slopes

=188 +£23570

5 16.8 570 caled from eq & for nonsaturatng [GPL]

ooz 2757 from eq 4 when [ATP] 1s satarating

-'f—| zf_ = 54 #!‘l{

Foabyz 4.7 ud

=27 202 MV s rom 25 3 and 9 when [ATP] s low

*Ey= 030 £0.03 uM™ s from 2gs 1 and 2 when GFD 13 saturated

*E_y =158 57! from ags 5 and & when [ATP] is low

*Eo1 = 328571 as estmated from eq £ when GPh 15 saturated

Yo M= 58 aM

Yoo/t s M




H avaAuon Twv KvnTIKWV MApoUETPWY oTtabepnc
Kataotaonc , ywa tnv aviidpaon tng PhKytrnc, w¢
npPoc¢ to ¢uoiko unootpwpa GPb, eivar cupdpwvn
HE EVOL KLVNTLKO pnxaviopo (random bi-bi) omovu n
areAeVOEPWON TWV MPOIOVIWV artoTEAEL
KaOopLoTIKO BAMa TNG TaxUTNTAC aVTidpaong
(rate-limiting step)
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MeA€eteg KpuotaAloypadia Alatumwon KwnTkou

Kwntikeg peleteg UETOANQELYEVEDNC AKTIVWVY -X HUNXOVLOOU




2TOUPOCTIOPLVN

£EVWon —UOVTEAO yla TO
oXeOLAOMO DAPUAKWV

nPOoLOV Tou peTafoAlopol
Streptomyces sp.

loxuPOC ALVOLOTOAEQLC
MANBwpPAC MPWTEIVIKWV
KLVOLO WV

TOELKN




KT5720

* [Mopaywyo TNC
OTOUPOOTIOPLVNG

Protein kinase IC50

PDK1 0.3 uM
PKA 3.3 uM
CDK2/A >0.3 UM

* |oYupocC avaoTOAEQC
™n¢ PhK




2.UvaywvioTIKA avaoToAn TN PhKytrnc amd 1n otaupooTtropivn Kal To avaAoyo
NG KT5720

[2tawwpoomopivn]=0,1,2,10 nM
[ATP]= 0.035-0.8 mM

[GPb]=5 mg/ml

[PhKytrnc]=6 ng/ml

Ki=0.37+ 0.03 nM

[KT5720]= 0, 20, 60,100, 200 nM
[ATP]= 0.035-0.8 mM

[GPb]=3 mg/ml

[PhKytrnc]=6 ng/ml

Ki=18.40 + 2.60 nM

1
1/[ATP], mM"*















In silico peAetec
PROTEIMNS
* |n silico docking

* Molecular dynamics

Kinetics, in silico docking, molecular dynamics, and MM-GBSA binding _

studies on prototype indirubins, KT5720, and staurosporine as
phosphorylase kinase ATP-binding site inhibitors: The role of water
molecules examined
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KpuotaAloypadia MeAéteg in silico ZxeSLAOMOG TTILO

Kwntikég peléte : : : :
TKEG U S OKTiVwV —X povteAomnoinong €EELOIKEVPEVWV OVOOTOAE WV




Kwvaon tnc dwodopuAaonc Tou YAUKOYOVOU
(PhK)

Venien-Bryan, C., Lowe, E., Boisset, N., Taxler, K., Johnson,L., Carlson, G. (2002)
Three-dimensional Structure of Phosphorylase Kinase at 22 A Resolution and its Complex

e MB=1 ,300,000 with Glycogen Phosphorylase B Structure, 10, 33-41.

* ETEPOTETPAUEPEC LOPLO UE OTOLXELOUETPLO dekaeEauepOUC
(afyd)4 n (a’Byd)4

e Oua, o, B urtopovadec eival puBULOTIKEC, N Y utopovada ival
N KOTaAUTLKA Kol N 6 elvat kKaApoSdouAivn



 pH 8.2, +Ca2+, PhK
active

* Cryoconditions

e 3D 6oun amo 18,123
De-focus particles
Spider

Structure. 2009 Jan 14;17(1):117-27. doi: 10.1016/].str.2008.10.013.




o aminao residuss 1132-1237

B amino residues
T08-815

domain

Figure 6. Schematic Location of the Four Subunits Inside the 3D
Epitope, residues e Cryo-EM Volume of PhK

Structure. 2009 Jan 14;17(1):117-27. doi: 10.1016/j.5tr.2008.10.013.




Structure. 2009 Jan 14;17(1):117-27. doi: 10.1016/j.str.2008.10.013.




Kpuo- : MKpOOKOTILO. EVOWUATWONG
. ) KpuotaAloypadia : ) :
NAEKTPOVLKN ULLKPOOKOTTLL AKTVeOV -X (emiAuon dopng vosv;uuou o€
povol cwpatidiou gukpivela 9.9 A

HA.[ikpookoTtia (Texvikn

QPVNTLKAG XpWon)







XPNOLLLEC LOTOOEALOEC

WWW.rcsb.org

WWwWW.EXPAsy.com

www.ccdc.cam.ac.uk




