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WD 2006/ 091158 PCT/ SE20061000246 1 A nethod and kit

for determ nation of thym dine kinase activity and

use thereof. The present invention relates to a

non-radi oactive nethod and kit for determ nation of

\ifﬁ%ﬁ'ﬁﬂél@% ki nase (TK) activity in biological,SaReEe024e
e invention is useful in the diagnosing, g

nonitoring and prognosis of cell-proliferation

di sorders or diseases, such as cancer and certain

Ainkodianb %ﬁtfbmernﬁﬁﬁldﬂbﬁﬁﬁxﬁmmnﬁe CBRP dhd Sise theleof.

new drug candi dates, affecting enzymatic pathways

whi ch nay obstruct the formation of t hym di ne

Tive poshadplaton ralathsas a nomtaelickhetive méthdd dridekitiorddetdnhinatiortof

t@;\e’rpﬁg rqeeﬁlluf‘seeﬁ'}ﬁee[c{l E/Q%ﬁlgf%éﬁéjal%tahﬁ%s tih% |R%?xhr%[ glﬁggfuﬁﬁ ;h%rcff‘agnosmg,

marfteringgnt greghesis @fcpetmmllfec@p@ dlswe@ omeie@ﬁﬂswt@h &g eancer and

ch i viFf ﬂa\‘ﬁcﬁ&% @rﬂp AGcRERS g? fh%ﬁ'ﬁb%&ﬁfs}’e QWQE%&%S affecting
Er esence of ge anpun subpstr |

eAPEA Béthb'fﬁvsm*cff By Okaﬁéraﬁgﬂﬂ? @aﬂ?ﬁé’r‘ f iha@y'“eé"ﬂﬁopaww and/or
intérjere ditiibe hotleiPhoid phdthesid FEPphdspgoryiatign. TTP i s
synt hesi zed de novo according to the 15 pat hway
iIIustrated in Fig. 1. In addition, manmmal s and many
B‘&E geci es encode the TK, which exclusivel y IS
pessedelSceII cycl e sta e and sal vage
Thyni di nléef?nfz ceﬂ:ﬁlglsmg,atpe afriag %B@tpq igfg on has to duplicate

bP LN i)\rl'hélééeﬁ Q'hi‘stredt.ﬁ}eg_ Bmm\i@tﬁ& Mé&a@h?ﬁ@hﬁér@s théMhsence of
m na
s sttty e AT B oot SR o ces. eigydeoxy

Toyhkdine § il spHats(TTPafigt 2Gn 8N i shethesizeseld rmgo acomimgmoehe

O e

m@m@a@!wem is pxpregsed irsGl -Srasl r:yclftﬁtgmwwge%ﬁmﬂme (T

QAﬂatattrk@h%Qousﬁsoy(&ofs%)onmﬁﬁ% ﬂm&ehﬁrﬁzdﬂénmﬁypwbsmatewp

u | | ivid

FW-%EP)&'E)'Q aﬁ (b oevigvey Retemygation PB'UW?rﬂteB é%/q'%’ﬂ“ée W“F‘hthe DNA of cells
arbcmun@ Hal mmdmcﬁdb)ly b&rnised tab @meBKuranathyshte dhadl dMaEonNTK activity
in l'b ﬁrr]]ag é]t mé}%%r's?rﬁl?n dfn?:fn gl%éth?ﬁ"%lv%lu D& an ﬁgtﬁaétnsgaﬂlggte? él)\llth various tumour
diseyses 2&s Thewredusing $he 100 ies €2, I%Iﬁmseng@még Kentiviig imfige $Kpal fluid was
fo-[!m lrh?éanlgj Hﬂﬁdlﬁ@é Wnild Q4B ﬂw@lg |\Ajere félhﬁ(d 1% 'p9fi’erlt§wath braln tumours

rel eased 7i nt e serumas s-T
(@v‘%'f‘ceétﬂﬁ'? & §é@yﬁi‘$1h%5é¥%9ﬁ‘i“? fiorg %i-‘r'f%fﬂ‘?“ 'H |C§'§%E£ &‘eﬂﬁlﬂ‘et %Spec’al'y n
cﬁ?ﬁx@&t X wnaﬂthltﬁffd?@ltmﬁﬂ n@zlgﬁa?ﬁiegw-r )l assaxﬁ] I ?&lz ugll ng

e as 0 e nyve _l.ne Jorm.,

s e bre P Rl blflat orsf Bmeriing. TRLLPRegRpingjor in cel

divsoalis m@ﬂs&d:ln’tohbe sertocis e, iTois isTKE fannswehapressed in serum in
t

tlbicul BB o Es%é%&?eﬁf"% b ARGt PocetySotuding the assay
apwrdrmtoﬁiﬂ%&@% Tihg TrRdorr ety puselp i the Wn@mnqul Bgsides being

Io%é(l&leh ahihe nliBERLANHSTIEEAIIhaES (flﬁera_tmsu@sﬁé@’sdé@ﬁum and kinetic
nper ed |ts ?ﬁread and use in clinical medi ci ne

p?@f”et%%ﬁhﬁ@ T8 tectiy correlated to the degree of
t unour Thelrhdichc#iisiimtuded ivihe @roceddrKin tRe Bitherto only commercially

available laborious serum TK {s-TK) assay has hampered its spread and use in clinical
medicine (2). Being directly correlated fo the degree of tumour cell division in viveo, s-TK is a
complement fo many tumour markers that merely indicate the tumour presence by over-
expression of foetal antigens or products specifically produced by the differentiated cell. For

example, prostate specific antigen (PSA) is an early marker of excess amounts of prostate
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conpl ement to many tunour markers that nerely

i ndi cate the tunour presence by over 35 expression of
foetal antigens or products specifically produced by
the differentiated cell. For exanple, prostate
wpaslddisgantigen (PSA) is an early marker ofpc@XgSH8000246
amounts of prostate WO 2006/ 091158 PCT/ SE2006/ 000246.

2 cells, and the elevations of the | evel of antigen

are detected |l ong before the TK activity elevation.

cdilo\ @fe etzié\ﬂaitﬁcﬁhstdﬁ &dl?\r’@?farﬁibé’f &X& deﬁatcﬂaﬂ-idﬁgftfeﬁfr@ mf ™ &tivity

a S 0 W Taste ant | n f | Kreln
oGl Bk S G s i AR G B geor, P
an(tigdn) (Ka!l‘htem 3)idisapyoigird wWile indreadetis- USactikiby is fromd (01 Thys, in addition
totltg @é‘for &%l’ukonﬁg Mrﬁc%.@ afgr{ér)l'ic%tiﬁ?l% :Egﬁérﬁ? with topwﬁ’ﬁou hterbgavt the

eration In

- skK ﬁ@!\/il'% snapitseation figisddnaios alao plagipeat agafipntvaigaegard tp need for

cﬂ%ﬁﬁ‘éjmftﬁ&rapébh@ﬁ&ﬁmbﬁl ’ﬂ'?te ﬁéﬁde%fbrgﬁ@h REMK Jevel R the patlent s
nport ance of iven K level for

RS B e YRR PRt YRSR ! i R Ul e i o of therapy
instellcall &g ofphtitnaand/othetfactbie viljgbenale sTie amjmportenisharkéradinclude in

m@lg\?an'g{ rﬁn?ote'!s“afgllusgnr?ci% {dF r[ﬁet% a6t ﬁlrﬁ whi ch make s-TK an

mul tivariate nodels
for usdésimenti¢riedi ipdhe mam the TK@@? eithie bpgn gelegtedppeits activity or by

prbéedtie deécﬁHg tﬁé Bhys‘cgﬁprgé%nﬂ@& #b EI‘RQ rddG8 ROt gee?ﬂe %Qpr@i’sed size)

Its activit roce ures detecting the S|ca
(1@( ébe e RS‘PceEjHI@S ’P}QE U3 PBWE"ICH"G( I IRgrive Bz EB‘?pT
prSﬂemaietecﬁdﬁéssaﬂ'Jkﬁ)rﬂem&é |@d$orE9 ST Btlﬂcesﬁtyp'l" HesKis Wpt ehﬂlirhexpected _
Ve an nact.j v enz
orPo o aridas o GuERF 9T 0 B Sres MR o1 pise et ot avison
wigiletthe, T proEim, sr qteagraﬂatloraprodmﬁiemé mgm hevﬂmélff@nenu@lf life. Thus,

| f th I
OBTNF st%té)& att n?é%ltshr rI% Ti{‘?ct.}lp@ \@ﬁ bb Gddte Wﬁéel%gﬁtﬁahg TKle ce

pr ot e| ﬁ‘ g%lpra(ﬂ@& F&f&f’\"@@sﬁﬁyéd:ﬂﬁqlgt of reinggfrationpighe s#ERle to be
arlydéd {t ©of ahalalogub {Hﬁaredf ik %reseﬁkgal of atﬂhaspﬁia@(ﬁ)n@f (ed]. Mdenasine
asuri.ng _IK a /] esse re. In
TEREPLFS AT ankige PUME TS Ro Bt ana Biiragict To. TMP or any

T—ammdnatmcnnpmfsphzktemcmhmeﬁcaslﬁ@!omnal yzed with T or an

aﬁ?'lr?ﬂ%%ah gésﬁgée f@a@ﬁ?ﬁéﬁéf A A%%?:B&’?r@ X H?U\‘/Qé used as

2sybstr{a¢ﬁe T fwasrborngt | AsfinyEbWUBEAE }-chargeriNiierpaper,

any wtd Jas%ﬁﬁééag&ﬁlymﬁwﬂ%@tt@rén%vg ah@leRMsPste. Alter drying
foll ows t,he earlg‘ descri bed TK activit

o5 dip togptper G ratioqibt Ka BT PeAE DRGe s However, il
Subsadiedctive tEkiE’amzﬁevbbp&dwhﬁh Didichtelthid pdsistent ikfiehast in using s-TK as

ed filt whi ch was subsequently
vvast’?‘e'%ia F?ﬁ%'% g‘ffolff%rafe'h@g unused T substrate. After
dByilmthe coimenefdidily evailabledtroltiigen®IH-REA (iaBdring. pA. Baisggia, italy)
nea [ 3 LI
e el 8T L line W 363k gk Be for T The Mono-
per sihesphoerylated prodigt; Dadp-deaixp riging loge-PhasphatedETIAEMP), is

cel |sgﬁé}bﬂeﬁ %{/ Eﬁiiﬁﬂ 1t(t(;-§eif-se%)mérmn§ hﬁmﬁrﬂﬁﬂ%@n‘oﬁi’dé XAI(OH)E,) which is

avai | ro

| t alsyy SGQH@&'W’HS'F%%{‘GEHFW@W%%“%@B 'dl-jrmﬂ i LAY bound
(1254 A ) HsRdies sEbdguemly@oliated EKa gafimaMalger (2, 3).

C) The recently published non-radioactive TK assays (15, 16) disclose a similar
technology to quantify TK1 activity. In these assays either Azido-Thymidine
(AZT, Fig. 2D) or Bromo-deoxy Uridine (BrdU, Fig. 2A) was used as substrate, and
the respectively formed Monophosphate (AZTMP or BrdUMP Fig. 2B) was quantified
by analyzing the capacity of the reaclion solution to compete with the binding of
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Phosphoryl ated product; | odo-deoxy Uridine
Mono- Phosphate (1251 dUMP), is 30 separated by binding
it to self-sedinmenting Al um ni um Hydroxi de (Al (OH)3)

subsequently washed in order to ri,%ql{g
wo%héeélsiﬁl dU. The 1251 radioactivity boun gﬁ%ﬂﬁlg')OMG

Al (OH) 3 powder is subsequentdy counted in a
gamm counter (2, 3). C The recently published
NOT AL Pa%&g A GERBURIE(d 3n LN-ASTRE! R 3 BrotIMB bitboay

quant i f 1 activit In these assays
e| tlmg]ob;hzqddmt’qrﬁyﬂttqm wy elis irg a\zqconpqgé web E)ICF@tf-teF piate. (i.. detection

O%Qf{@(,el{:_!rugh ne ( Br dU, F| g. 2A) was used -as
subst rate, and respec ve f or med I\éono hosga é
( AZTI\/Iﬂ‘EQﬁ't agplalgwqr_qaﬁtwﬂi@e QWF PP TR cac, ive assay does not
seedn&tiyiEit RPoddhdoCapieing )n:oﬁfg:dah&nﬁmmﬂmmb\uﬁavels of OK, since it

N R TIT TA T  J—

to Heresenbintiine AETVEd sxmpea (15, B DVP hampeis@dgd reasplbing ofithast

.actgﬁr i fc%%ﬂgg&é wieh kan Bﬁeiaméi%%é}%%@ 98 bbtwWes ‘:v&ﬁdgta?;ﬁ old

tection_ by conpetitive ELISA). "Al beit
mdial@igaigq 99 Pegighistewvhen g, TKtqqéa)hipﬂ..ﬁ@} PHbiIRIRgIGH sampies devoid of

meBQRati@fiQagdd I¥@1@§§@ﬁés‘i@ﬁ@l @J%rai RsGieeng bifeE beytiivids.

enough. f or_ anal 2|n c
o T RRSPEG o iR i PR E RS Brd Y o
corfipibaantthgtachdte of TMHK,dihm dqm peis combihationhwilgh Kawimareit $heoTMPK,

Nd%gi e %%Jéetnﬁ Wl ed?%te%r CFGE ﬁ]’*ggg{bntz? gtﬁ&f@ 4 % Pg?‘Q‘FQCSEnéﬂwgnt cell
ling gnd mtenqmrmhe p@lH@e for\gpiieening aﬁcwmue@‘s ?ﬁﬁcl‘énﬁ Hﬁ%‘»"tﬂﬁw@ys (17}.

fold between young and old individuals, and
particularly when the TK assay is used on bi ol ogi ca

Desgfinfianofde BvaniiAn- 10 neasurabl e reference | evel s,

such as spinal, pleural, ascites and ot her 8 ¥
F1 ui dBRe ProvesEs BIREIPSHTeCPOYItRS  BRE Y WAMCIRLTC tRapfing jiggse
asssgshaticst besadly atxﬁomateldntgddamd Do ot isrdresiitiredasyed to be

mrﬁ%bﬂ%%é& a'\&@j %Jr%'gg a »@é’rﬂ’@ hnadd %ﬁi%ﬁt&/g:ugmhf\é@ &' hling ELISA

or t gene was
pracaderat19 witheut dapsien s éafﬂ@lE% fas aESaRgaR MesSHiRBICABnt cel |

' i ne afgh dvi mbieh HGinted the t@a{:&mé k!ﬁ@.sef(WK) @@Pe@wmeoi 5.
ounds affecti g‘ i nas
P RREBPT S IeEoE Gt Rl kAN B & DHBYER SBERle. eboa ey iy samole.
Th@ hthodehables eifdid, mmemenoe,raaﬁuzamnmmgwmrdvmtmen of TK
cé?v%? W%é‘h 8t lc%l:ias%mtﬁfeeg ?%Od&rﬁg@&gggg% ar cfelt ga%ﬁrﬁm weﬂég pure

recwmbinasbl K gozymdsace and the TK acti vi ty | evel is
directly quantified e.g. using ELI SA 20 procedure
(18) witieaut fitst @pst.ererof proeidpl esethaml fosdtonidatiop of thymidine

kinZB&BHE) %Hi‘ﬁﬂg fra B]Bl%g:ﬁ@\yamﬁlé'&%p%iﬁ@ trefstes of &ﬁtédﬂb@[hrdia Bentainer

cokeBi%e ) e PR o o B BSRIGE HERSLS 3

sufadkQ @ Babic Wedctibariikiere, in a buffer, comprising the following components a non-
attached single stranded poiynucleotide as a template and/or primer, a modifled deoxy
nucleoside as a kinase enzyme substrate, a phosphate donoer, a nucleotide polymerizing
enzyme, and a kinase enzyme source devoid of TK activity, with the biological sample,

incubating the mixiure,

optionally washing the incubated mixture to remove non-attached reaction components,



The net hod enabl es sinple, inexpensive, accurate and

hi ghly sensitive determnation of TK activity in a

bi ol ogi cal sanple, e.g. Rody fluid or a tissue or

cell sanple, as well as pure 25 reconbi nant TK

i sozynes. Thus, in a first aspect; there is provided

a method for determ nation of thym dine Kkinase (TK)
detemmmg' i tagnoim ol thisi ropddidcebxs BipsPBIC BRI SrangineqrROrgedeiplo the

er containing a single

solid s face— gﬁtﬂ%‘é %rp\gena}é or%r&agﬁé th’] g g

eot e as a rlrrer or tenplate
detemmmmlh g mv@v petendin the piblpgieal Samsaﬁoel ke g@pyr 9f incorporated

modlfll\@i §eo§%§uc dofg2 buffer, conprising the follow ng
s. a non. 30 attached single stranded

phi y seaoidepdcd €icesis aroy@n@ﬁzaqseaydﬁcfp etergrmnmg_‘rn of ghymidine kinase

{TK) ach Igiltfl ee?blgl%gl)é H (a)ﬁs{giﬁag{ﬁﬁll dﬁﬁ? i"fllsse@erahl e EAENIE 2 soiid surface-

nor, a nucl eoti de
attach@bblysﬂe rsiraridpdy polemy:n@de anel rainiel pedies enplpive e swiageched single

strandeoe %OQ)S’IQI%IgéﬂdI% @%ﬂ\ﬁﬁt@ ¥nd/ M 6)tnlﬂae¥ Qerfl?d ﬁédng)%aﬁucﬁe%m £ a kinase

e mxture, ti1ona
enzyme ehylvae. ecbhmpmtw@ort 8 nmémd@pmwﬂamﬁ a@b{@é aig % ‘FWG source

%q%p geterm ning the anmount of the nodified
&Wmé? AE 8r%€§fﬁe that has been incorporated into the

st b chxsiwsma dheat tsaedvetid tie weerof dydnagrodtag rﬁsﬁ@éé&bo‘@r@%r the
assay gﬁ%‘% Figeﬁngh DL 8 thl K AGSskngl F¥niRkiRS %@or'p@ogﬁqgﬁs QF <9: gﬂélff&!mon

Fom t he anmount  of I ncor por at ed - nod
disordel® oxgissasre|sedsis d@cérninahaserbnereE At her e |s
rhg)g If{gu?tq (a%%)c aﬁl%l%yls Fllotwdécp{he QI%} & ’Lﬁ@ ﬁ‘@t}x PR &finédr%méjérﬂ;%r the
ty 1n a biol oglca sanpl e
- assay (km mp dcf*g]eq:h gbdva it é}@ seadnigeparnpends gigahgve drug capslidages, atfecting
S
e ARG BRI AP
mmhﬁhﬁammé@ﬁpolynucleotlde as a tenplate and/or priner,
[

S d S?l ta.ﬁcht.dtﬁ&E % Sﬂ?ﬁg%eg 9131&)9%%;1 & 6{@?‘1 ﬁl éﬁ%&g?glnagﬂg Y¥d®&itoring and/or
prognpid yﬁmﬂnzolrfgareqmz@amdersamk igeses. Bk psAnseU it emgalsoFgpecially
huma{?ﬁqcoy%ﬁ%at thé/ frx!et){%iie% rag%r@d QE"HVE glgdr/or ki a?sa‘@ Rt LSRRG ve.

I'S” provi e use he met hod as defined
aﬁmvemandmmr&whesmws@ayamﬂﬁmh@fé@ﬂmﬁ@éﬂﬁﬁﬁﬁéﬁﬁwnﬁh@ﬁg3“

new gﬂuégﬂﬁﬁ& aﬁ&ﬂhé gﬁiyglg%%?%ggys PEAgN (ﬁﬁﬂv Sob@uct the fonnauon of

cefl-pro T erat lon ders or diseases, such
thymidimm @bchphama orratamiatesvithaslstsi agid| synth%mn@prlsmg e métb?f% FF defined

- ded the use of the nmethod as
_ ﬁmwgégsﬁ%%a%.gégmgﬁglég%%he assay kit as defined above
in th screenln ..C new
eani T gereapd St e TRRSHNR: 15 Baerosyeereanatnn e
appen@bs tialmes intehdedfto rieah itfamn thefe idpoibeiameuntvd Siilmatvitg, ioat all, present
that it MF not In?c{r%rev\dv&hr}he ggl%r%' e%a&l ﬂeﬁeﬂ‘ﬁ%ﬂf@ m\}egtacﬁi f ' f th

ere FOVI for use

d' ag n?ﬁﬁkﬁg it B bO Bh&@st@&ij/ﬂ% theRcRIRRRH S KOJctMtﬁ/ is proportionai
cell - feration disorders or diseases, suc )

K”he@QHE@Vﬁ“Fﬁﬁﬁﬁﬁ%HFgﬁm%§b§@P§|Py humans conpr|5|ng t he
(rjnee]E |h(n) oaa;irs%% ;Sl%gerrae %\r/n%ogirr}%n? Iihetqugjbggaa %sztgrletls \%ashed and the
determination of the amount of incorporated meodified deoxy nucleoside is made by adding to
the incubated mixture a labeled affinity molecutie with affinity for the modiiied deoxy
nucleoside and determining the amount of modified deoxy nucieoside that has been

incorporated by determining the amount of attached iabeled affinity moleculs with the aid of
the {abel.



In a sixth aspect, there is provided a nethod for use
in the screening of conpounds, e.g. new drug
candi dates, affecting enzxg?tic pat hways whi ch may
obstruct the formation of hym di ne phosphates or
interfere with nucleic acid synthesis conprising the
nmet hod as defined above and/or the assay kit as
defi ned above. The expression "devoid of TK activity"
is in the present specification and appended clains
i nt ended at th w anmount _ of
et 0 gbomegt g s et B pe Ryision e FRE Biypfe sblice i
selected fiineihk @raepwotdistingef perafrmaﬁan cell lofe extrectwievdiddf 104 adiikiey, a
* fungal datmﬁ%%&{r% ge@&f &hﬁ'f actiln § rb%lé:lt&ap&iitﬁﬁéj gﬁrcali:f)&qoﬁ r?)?tthabtﬁrity,

tivit

a combiggtion of HYB6 eat é@dﬁﬁwq @Hﬂ%ﬂi@fiee’@%ﬁséé (Ngko frarrmué‘é%t |y
mammanareéeﬂre&%h@ BRefbiaidn 6fhﬂ9@§ﬁ$ﬁ&}€ﬂorﬁ‘p&ﬁﬁ€d&udg%i N eR@stts,

det nati on_of, the unt of inc rat ed
a combigign el WP S8 Pok e b Lb S oA Biradir B BEos fo
recombinae iizgireadian TP andaedoadbiraat mafrinatian Mdkd &Emﬁnmtlmm bh

recomb@ ét éur}]r%tayf I\&I—(’& ?ﬁélleec%glh%ﬁt%&gg?@é% F:| g ﬁ%’in% on (ﬁ‘qeco inant

e anoun nucl eosl
bacterial NdPKlapg ra@emhlnantrhﬂciewrl\hiﬁeﬁ shquid be emﬁﬁrﬁp%thaﬁbe lﬁﬁ%ﬂ?ﬁt

might cc%e %rﬁ aﬁf@%ﬂt é@%s@gthéfaﬁbﬁ' dofntFRlE6eL |P?ef¥\‘a5 tﬁ@@nz?hﬂ Bfirce

l'abel. 4a 1In an enbodi ment of the hod

is a Yeaﬁrﬁ% RYta5h StReas@hadactah PITRPIAEBRHCER CE! §V’§’é$ -ected from
fj he I_@?ﬁ&ﬁer@hﬁtﬁaﬁ' ﬁﬁénﬂﬂ\e@fmﬁao?@ﬁ@ﬁioﬂl ' rﬂél'lj filﬁilléosidb Reeptdd e a
evoi d of . activit a fungal ce i ne extract
m”eSpmiyd“?fLﬂeﬁgegﬁ piAsesides pacterial cell Iine extract
dev dh geiaihofhilsr embmdxmbry(, the anoddiet deaty nmleodidelliti€ée @nzyme

substra@%ée‘?%?édqﬁongthle %’P&lﬁy%ﬂ%&nb lof %§o$§od(aw9nd i%%}bngﬁjme

lan ce conbi nat’i on of
FiuorodﬁmUﬁﬁimmJVrhyid@@yTW@ne ead)it 1@5(11efea@:llgsBromdeonyndme
C 0 ”’Qh BakdORePEmdike B S hfRLMiPyphtiedbacteri al

extracts, a conbination of reconbi nant

a P’astlwmqr BliteT HPKReY e ERGSHITASHMan S AEANORIer Niierial pnto which
affinity iRole8lid¥adah ®8 aﬁécheﬁemﬁbs pastic ba#agahagh¥iiodud, and agarese or

i l1rFconblnant L NdK, and a combi nati on of
silica s ggﬁﬁﬁﬁﬂgﬁt ﬁ%@terlal TMPK and reconbi nant bacteria
It should be understood that the kinases m ght

cone fromdifferent sources in the above
conmbi nations. Preferably, the enzyne source is a
yeast cell extract, such as an extract of
Saccharonyces cerevisiae. In another enbodi nent the
i ncor porated nodi fied nucleoside is derived froma
correspondi ngly nodi fi ed deoxy nucl eoside. In yet
anot her enbodi nent, the nodified deoxy nucl eosi de
ki nase enzynme substrate is selected fromthe group
consi sting of BronodeoxyUridi ne, | ododeoxyUri di ne,
FI uor odeoxyUri di ne and Vi nyl dexoyThym dine, and it is
preferably BronodeoxyUridine. In a preferred
enbodi nent the solid surface is a plastic surface,

e.g.
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a plastic mcroliter plate. However, the solid

surface may be of another material onto which

affinity nolecul es can be attached, such as plastic

beads, nmagnetic beads, and agarose or silica
woUldsAefasSs as chi ps or beads. WO 2006/ 091158 peysk2006000246

PCT/ SE2006/ 000246 5 In still another enbodi nent the

solid surface-attached singlé stranded

pol ynucl eotide is attached via its 5 -end or

I mobi | irzeitl ansthagembddthasd i sofid swsface-atiathep biagle stranded

Tl e T
~ consi st Preferebly Bleduelpgied sample ghal¥ed by e mbihed obee maﬁantlon is
seﬁalc%é'd Qro&ccﬁ'é:bm(ﬁ}:ons:s% nﬁ 'oPM&fH S(fBIIuH'II HlasrAd Beréal Stpirﬁr;_gﬁﬁﬁ {CSF) (4),

|'s and éxtracts ereof. Tissue and cell
Plf?‘é"‘f'@lf"dt %ﬁc't‘isy figrygs, |°§“§)§‘“¢ﬁi‘é‘?‘%‘ﬁ fhegsgf. Tigspe §5‘i‘1fﬂ"é§mp*f’ﬁ gefer to
cytoRWIRtrnGdedrexpdd aiplesct ed to an assay kit for

det t f.t L. t

bi o1 0gi B ngeiRns AANHeR 15 5h PESE K e REtioh by imfine
kiresa t@Kantigity inadiglagical samflecenpristngcih edvesalsgparats icpetaider, a solid
SURQJ:@[MQIII i%ﬁ@ﬁ%ﬁi@d Pétyﬁ[ﬁreoﬂ%géﬂ pﬁrﬁ n fo?te late, anon—attached

non- atta e"stra ynuc eot| e as

singlegirapded W@'Potmeuwtemalamdfqr @ﬂma'é 8xipdiigd F'@%nna@eosme as
a paﬁase%nkymsmayarﬁm%yim HatcR, a @d@l&ﬁ@@.ﬁﬁrﬁeﬁmg@ﬁzyr@ and a

| eoti d
R PETAPUIRE BrO RO dicie Hers 6B fads bR S bt T or
In a pr efaepméaﬁedretr@ddlrrmn; ofdlfe adsey kitefalye iidntiod, thdldt comprises
ATk Do AT LSS Rt BTEE el g g sor
fromeg eesmabhaving & wImMenT dii@sprmgiowmmls sHeneneer i animrmbggTum.

di sease|n AReh& rEkR& er%bécﬁm&u%p@sacé@gw 1R ot e 'iﬁbnt%ﬁar w@m
In a further preferred epbodi mnent of "t he assa

of
adfjﬂ@“q"ﬁ%‘ﬁ?‘?%ﬁ ong [sqypral mé?aqi‘itftﬁp&tﬁﬂ 9 alf‘ﬁﬁ’d? P%eeé' S&H%rafdi’eus
suffeseedtakhed smg»é stt@kied balyR RN @BNI ng in one or

sever al o h(%e > %gé;men %ﬂéﬁt@?%e% %1 %era%o?yq{ﬂ addt&or%ally

polynucf her e di et

-cogirisdsea lﬁbﬂﬂeﬂl effioity, moilaellawetlayﬁ“ ktmfowmpdlﬁ@imwnmo&de preferably

ancé?x%é %Sélleﬂ a'ffﬁ\ﬁ?—kérﬁu?ga?é hc'EH éé’ad‘éﬂtnﬁ&d{) |§béﬁ’é<§ Wittdikdinb ty

deoxy” nucl eosi de, preferably an
ph@ﬁﬁ‘%e Pﬁﬁ@l 'P%%Pr%'ﬁf? PRTEXiId2%nj ugat e, such as an

anti bodwsbabai er@Bodhédt oﬂba&a@y kinef th® Mosmida tiRIenzae edtyil® source

d
= SRR3R e r o arEnieh LS R Bt pr i actiy, o
funigal calllliee e:etdacf deoidtdi FKgctinity, < bardérist ¢atidine Extaachdavnid|of B activity,
a cé%gr}b:ina:ﬁ{:)rggft lﬁﬁgtta kf#l%gé’ @A%{)- #EN%EEE@HJ i -lph@spggté kfnlég NdK)

ract devo acteri
fropepurified iﬁt@n@;a{iﬁira@qll e brees, @ eombination: ¢fi \MR ancH\IdK from pur;ﬁed fungal

ceff eXFRIcRah tohbigktich by TBK! AHNIK W&Jrﬁ@/&@t«erﬁ%&ﬂ extracts a
Nucl eosi de di - phosphat e Ki na ?f-g?m%x fro Bll ed g%

COpRInAHN ‘Zgﬁe‘:@@bf"a@&'f‘ mEakan W C ‘ﬁa'?}fm
cofdiRafidroshrgushibinaatiufgan TRIPK mlrécomtﬁrfaat?magal NdK, and a combination of

re%o%{ﬁ?riaﬁﬁlﬁ%cﬁe@ig@fhﬂ %Iygﬁd %%%m%‘;‘%a*% bra%hﬁ Ll'\HKf |t %ﬁlo&@g ! *?nrdle%tood that

the kinases might come from different sources in the above combinations. Preferably, the

enzyme source is a yeast celi extract, such as an extract of Saccharomyces cerevisiae.
The invention is further directed to the use of the method and/or the assay kit of
the invention in the diagnosing, monitoring and/or prognosis of cell-proliferation disorders or

diseases, such as cancer or certain viral infections, in mammals, especially humans.
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conbi nation of reconbi nant manmal i an TMPK and

reconbi nant mammal i an NdK, a 30 conbi nati on of

reconbi nant fungal TMPK and reconbi nant fungal NdK,

and a conbi nation of reconbinant bacterial TMPK and

uﬁﬁﬁ&ﬂﬁi@ nt bacterial NdK. It shoul d be undgsst@ostcen2ds

t hat e kinases mght cone fromdifferent sources

in the above conbi nations. Pgeferably, the enzyne

source is a yeast cell extract, such as an extract of

Sac char qRy ﬁﬁénti%ﬁ LM RioAGlly dFB@ed RMBOL4OST theSmEtHEd B¥or the assay
ected . tq the use, of the nmethod and/.or th

kftmf [hedrfventgg\ p %CFR‘?QWBPB&OW‘R?“P e 5@% S@Prﬁ’@ng da?es a%ectlng
enayprattcqratimgys mdiahrmapr digtroct itfss fofmatieh bE thymiding @hagphates.

di sorders or diseases, such as cancer or certain

viral imhetdlastenentionadeasnedtsof tes jpueritiah may ivehemylateddn an
alte AR REnENRS §Wf9fqggﬂﬁhe@aﬁﬁ&add‘%ﬂﬁérﬁg ahd prognos:s of

additionally directed to the use of the
ceflReolitesati disRiderseir disgasesnIMeh &F 6ANGeROT I d’F%léF?T?ﬂ'@"fef"
m&RNPIe gScial§ himans Woflbignd i die@laﬁ%@corah@ ﬁﬁth? ngenuon andfor the
t he Qr

_pat. - wh
s R DRGYRni e fEthe R BHEE Bk e drflP obrRouncs,
e.qspeciy @hdidhies, affecting conymalig pothwips wiithaney obsirugkthé formation of
th)g'}m ilRs g%éﬁxﬁeg‘@ymteﬁ%% tﬁessy%tﬂé% Ia@ﬁlecﬁéﬂf ad!’(ﬁecohﬁnglng?the method

toring prognosi s
acg%rmng e ﬂW@W@ﬂa@ﬁ/oaﬂ@éaSwM agpording @J@%gﬁve@@eh as

f P
copeci afnyEaHEa i Bedid pIB huetion MU Retgmington of
TH dutivityr T @bioRuidsshge lstﬁaleveiﬁwamllkmg a aeib&xtrdctrdgvﬁr@oit'ﬂ@actiwty
Thls 1¥ %QIHJ ﬁgﬂon %ﬂ aapr%Ichggoiiﬁ %é% nﬁﬁg{aﬁoéé@cﬁﬁl‘f} E%UW if?Jorporatmn

ru
ovemryaﬁabqatb tfmrm{ay sonectsld wmyhmmtentradloacrtlee fr@thqlat(ﬁ’rghﬁgw TK-

Réant d%&.nwg ggiaomgé}égg 2Rl wttﬁ‘h%rr{oﬁr%ja!ch% rh&ﬁods described

esl| s rrsin
(1aciEbiiet ARy depsiiive ProAGR INVEBIONARRNIKS 3 'aqveraa'@@fgye Riethod and kit for the

deﬂa@:ﬁ&{ ShisBfind K bERity, IVERbihedis 20 §irie td ifornh, @atbust Qnd%frovades an
Et a%IE gegﬁ of tf} rf;nventlon is that the determ nation
angtic mﬁﬂw PrAAINERIRPURASPY sanpl e i s achieved by
.Ut' lisi Ilr—l%r atﬁ éﬁos\%ht?nﬁ aﬁ&%t%%etxgé(gl tfyér E ﬁ‘%ﬁ'oﬂh‘é){nven - tﬁere is

in conb err
ani aipaelntedequirempifrforos p@sgmm@dmm &y tpfmra@qnbm theBanjeReantiensMixture

in Q%H?ert&.e %&@t@%rﬁa‘?@%%@%d@oﬁﬁb Blttﬁ)ogwa@&%n be used, especially

|oact|ve met hod (Prolifig ry TK- D aSorin
AT§ (raferably| thgygfioige is @ Apgisotids thafgy\n lé}qab%opﬁ quqgaorated into the growing

chai macdsnmaﬂ&emmt@gtstmd& mesclrd fuefelce. (tiSparidarty Nafferaslty use a
"bﬂglf H%@pgﬂ ﬂwf?oql'dgras ﬁ(ésp gr ovi de a non-radi oactive

td ¥t on of serum TK
acti vi t in oreleenbodintentiofi tee mlvardios thepd ie ptayided afraatimd for the

de;evmmgaonaﬁgrggc@x%gf% bRl @;Lgh@é tm{j hﬁécﬁg,gfnhugoguﬁﬁt %dsampae with
a %qsw%eqctyorb‘ﬂmre |09n’fﬁné'gmmt@ﬂd%wlymvlemeaﬂa@h@é msa solid
suH§ce A t@h.?ratelarﬂfdrgﬁw]br amBRatthded @ gﬂaﬁgﬁaﬂmﬁq)o@ﬁmona@as a

terﬁmgtgélln oggnrﬁq{ogrm%B a Rﬁg\? chqoégqtnfbémologlca! sampie

prévides mﬁm&wwua& foaine K. M{ aatisipdia it Biglogidsl Bample is then
degarrr%%lgrcré Hé/t%}rnp t?at‘% H‘PIS a ourtanthol? H\%d%gé nuc?eos;aattha%!aé b&%t

orated TR
incorporated by poiymerase(s) into the newly syntheSIzed double stranded nucleic acid

attached to the solid surface, e.g. polymerase-directed solid phase incorporation of BrdUMP
that is subsequently detected by using an enzyme-antibody conjugate against incorporated
BrdU.
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chain of the prinmer/tenplate systemon the solid
surface. It is particularly preferred to use a 25
ribo-tri-phosphate nucleotide as phosphate donor. In
one enbodi nent of the invention there is provided a

whBhiiad,£9r the determination of TK activi ti‘ch&i;]z%osmooz%
bi ol ogi caI sanple by contacting, in a buffer

sanple with a Basic Reactiop Mxture, containing a
si ngl e stranded pol ynucl eoti de attached to a solid

sur f acejasprRidheiBhAb&RRAhOExtRIcE, H@\fmd éf “[W’Q—ﬂ:t{ﬁfyt aGaagkd from an

singl e stranded pol ynucl eotide a ?g% i{ df
exwapb?ukam%?e"s dRan S erawrer P SHcact s derived from
ex@@dm ¥ ihamidalidntals. ire fubthel prefeted embodirhent ter edtriaciedevolieof TK
ac@w 1%Egrlijvreﬁ ?ro];rpr n]ﬁflg mamwauh C?Tléxf?gcttéé dﬁ% ;J Buttrw?hmited to, afiinity

greca
puzi@iaaormlrnatqtlm p@ﬁerrdtveemmmﬁnt e eptatit.fdeweld Al/HK ediyitylis constructed

bytcb m}) g%&%@&mm%gﬁﬁ&tﬁ@b@mpmdyw@%é Ko wtapg He.aTMP

nt hesi zed I e strandéed I
phgﬁqhg 258) AR NGB (K 24 #4-6: Mleogd%dlphosphate (NDP) kinases) from

reddMbiERE EHE -ekempifled husimdt Ihﬁ‘ut@hﬁSﬁoriéﬁ@@EﬂGW &t 1dK genes
uent

xS 32, A0Rt1 R SHBSPAHEIL LY SBLoRLE, ) O/ orefered
emhBdiBRO6he exitAB isRETYEHRO0 6 Q02462 pﬁmblﬂar!y uefefred embodiment the
ceff BRRM gE\frHld b Stk )2,61 %tderlgﬁlﬂnq :Q\fer’g_ F?a%f: tSa&'fﬁaYom}!r']c%s cerevisiae.

derive rom an tract c cel
even nofee Hﬁé?'éiﬂ”é@'@rfﬁ‘éﬂﬂ’ﬂ%ﬁt“{t Iviggw iight 16 praseqip |a\Pé?!Pglca'

sampRItarfod dedédisd SHd deRdmmet @9 u§iﬁ¢1 b%el! é)dfraa cerdSiH BETK activity as a

preferred enbod tract
KiBas PO SoRs GamP OB D BRSSP e HE TR arion o p modified
nuelgbgidect e.g. using, but not limted to, affinity 5
urific L f
gx tract ?ﬁ%g%}%mldﬁbt@H%wg P’B(Jﬁﬂ?fr{(:@%g%@%{f@a &u&l@gs:de can be
magierin numgertcﬁ diffieenbyaysn ayah aérblﬁﬁ’@ﬁioﬂl\ﬂﬁﬂle(m?ﬁiﬁﬁau@ﬂ %ftﬂée
nu&baééee e.dEBr - BradvB; r&Tﬁ’v&is iIRBRRENS) i bR iAREoIG !
K (EC2.7.4.6; Nucl e03|% }g NDP)
quhqﬂag@gﬁlvﬁ%\fwe LinkesHiBrHaR OE%*P{) S%@%\)‘r fied but not
limt edThlﬁs af Ie@mﬁ—lyﬁéléd affiviyi€oningbididiisge foe the determination of the

in e)épé)ﬁazg? Fgedcriltfcf u's#:ln \gl;g hbgﬁéoi {'j?olthgpgéi o?&%lﬁ:kﬁhfér%& ifthe
bictogitisanepke. Exeenpdostof afinity mOl&etuieS/leducler aniibedieés, sueisas menaglonal

an dﬁés&%ﬁgd%ﬁbﬂ{dﬁ}fg%{ggﬁgngqpé}%fnent the cell extract,

evol activyft I's derived from baker's yeast
Sacchafmpesant inpionds Hustraioppy U5 aklbR prespRiyrGTeied modified

nu&l@b’sﬁ@é srdtahd 3 aRstody dirdcteddyaikt BAUPH® $evtraliotheR modified

' Le, . be_det ected and b
PP BTG LAt P GPAPCEr AR B T and thus oan
bekjsﬂr&f;ﬂh@nﬂem ofibhe possesionEntied Thpsehncaumbuytm aatdimited to;

v,r%c{eﬁgm midle? FR9%AS &nﬁg 2§)oum y eeﬂ,o 1R n@HﬁAr%gmﬁied

rmnalono I ncor porate
nuglpesiddsddve hegragss drethe metisl of thedeventiprpang gings resyilts comparable to

Brall LRIuER Ehe%é@ure %@Br iﬁ&ﬂ%ﬂorﬂtﬁﬁ&c bn‘o@ébl@&ué tB%e Iack of an ideal

nodi fi Catl on in UV,
mopqelona| pafhady sinpe I avaBt AT 8@ apiofy ogele was used aso in
thdsaepenRhitsC al

In a preferred embodiment the polymerase, used for the incorporation of

BrdUMP info the solid surface primer template setup, is RNA directed DNA polymerase
(RNA template dependant DNA polymerase = Reverse Transcriptase) (RT) and the solid
surface attached nucleic acid template is poly-rA (polyriboadenylic acid). In another equally
preferred embodiment the polymerase is a DNA directed DNA polymerase and the solid
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met hod, nanmely Enzynme Linked | nmune, Sorbent Assay

(ELI SA). 20 Thus, an enzyne-|abeled affinity

conjugate is used for the determ nation of the

i ncorporated nodi fied nucl eoside, which is related to

_ lievel of cell proliferation in the bi
wégﬁ%‘(ﬂgﬁa%xanpl es of affinity nolecules i ncIo‘l‘éc)f%E(E“{iblwmm246
anti bodi es, such as nonocl ongl antibodies or

anti gen- b|nd|ng fragnents thereof. The present

suh‘éﬁéecﬂﬁab du§|eiclajcidstérﬁ§51%q$ By oflé%%Aojndttt&Sprﬁr'i&WEﬂd‘ter ofigo-dT

pr eferre nucl eosi d
CO@HPWBW tgitheskrimeat- lagdvther emperlimen e RalXpsraie 15 apppolymerase
knmdinf;jﬁedart avrthe esliddfasasickedwmpiat it heagdtle DMAIWth agdwithout a

o S SHE SR BR 5 Py SR i« VdsRon o
tha Imthcmdtymebcl paraofdhm tEmpllateriDepdnding on how the nuclenc acud is attached to

%d?\éél: ldtor égq*réo %’E;&I él%g 4 Eu'e%urfz?c%) A plfd%sfd'?\% that there

ast t1on nucl eosi d have

cam;é ke @%fé@PQ-Wcﬁ?eaqlﬁbﬁWBGS torming fhe; injlial ﬁf'm%rﬁ te&rR!P ) FXAkN-

resul ts conpar abl e to 30
| onaer AROTBa SR sngamodg i regid on bty g known i
thedirt; itk lare aReAplficital butmbi Indey t@lenkzeydnh em/;mlymm alpha from

afiisofteds) AR RAR oS BAIIRHENBT Rl R B PAombARS

- Esphirighigroak @NAm@mera;e Liftege 14 opivoemss baiive or mpdifiedvdaq

po%%s%%nﬁﬁie‘nqoﬁﬁﬂg 9&%58131 ri&&le (Sr&ﬁﬂ?ﬁf@:ﬁ &erebéimeraSe frbid

ect ed ¥’merase 35 (RNA tenpl ate de‘gendant

Thm@oawwm(@@nd %W%%a%fmé’??w&e@ys (43P5°Und t he
ool - r ST e R KGR A S B sl reperpe

Tranisefiginsecd RENJEG 2 7e9) ehecknpoh ymibe agghés age E)aniﬁmbm édt not

i QRIS 0 R ARAPERAB R i
R eSiptant mmugodaficis NGy Geug ASTRITane HyraRdpmpredghidensy (virps (HIV)

wh%h' &é)tgfé'l}al SAMRIcS BRMIsAype di@olyeraged. mer . In a further
nbodi'nent the pol ynerase i s any pol ynerase known in

prl or arhe aa@nbhmesahpldtepdwmarm}tmhedo henuitidéslongamd the
or G e R P e oL ettt 9 bactroo RFRAMANAT b iting protins to

 thesdlidenrface o peipstyrane elaast@@fﬁowllcmlcrgwelhiéath@mprtﬂll;hﬁ@wn i the art.

Bu’flﬁl{é tlefle ;BJB%Q&%‘IQQU%& cdnaRaaditaed 8B We Bhﬁflld’é%@ibewlﬁch is hereby

i's attached to e surface, either the tenplate
Inweéﬁﬁﬁﬁﬁxargpi&t%e%@ﬁtna qfitis gPolegy- Uk YRS i s
du&:&tﬂ}sahmbrﬁpylp@mw:mm@ {Emoc; h4d10ated ehrRice to’iﬁjudleSi’Amamdngnodlfed

the injti m nunber
01'9?“”515919 TR ﬁﬁ‘fﬁ ﬁﬁw %ﬁ v%@q @'8? %I yner ases
are knowany mffe:tehEmemnds ﬁ)hexsﬁiosamgateelmmleﬁ hr@cb agasupgieent of bio-
K ,
st S e OSBRI d: Aoty D)
teghnoleayiprei veed] Krpwmisvihe aradiva mreferraskanboginent %moaowai arpipdy
dw@@tlebl’ a&&.ﬁsi ﬁaelhap%a@aj Téc&@u@émrta% éﬁ@%]é’ﬁ]k@lfnembéﬁaﬁie (AP)

ol ynmerase from Ther nophi | us

a
(A{Ifélmeflp@apha%t Oﬁ%qpfﬁﬁqhgg%np gster phos, %%o ydro 7ase llkahne optimum),
EC 3.1.3.1.). However, any other enzyme known in the prior art to be useful for ELISA

procedure can be used in the present invention, such as an enzyme conjugated to the anti-
BrdU antibody, e.g. horseradish peroxidase. (Hydrogen peroxide oxidoreductase EC

1.11.1.7) (HRP). In another approach, any chromatophore, flucrophore, fuminophore that is
knowrt to the prior art may be conjugated to the tracer antibody, e.g. the anti-BrdU antibody.
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Ther nococcus litoralis and Pfu pol ynerase from

Pneunococcus furiousus. Several native and nodified

RNA- di r ect ed DNA- pol yner ases, (Reverse 15

Transcriptase = RT) (EC. 2.7.7.49) are known in the

_ are exenplified by, but not Iim

Wgﬁ?()g{o?lg%ﬁ/bsai c Virus RT AW-RT), Mbl oney l\/lJl%r'(l'el%Ezhs%mm46

Leukem a Virus RT (M MILV- R§), Siman

| mmunodeficiency Virus (SIV RT) and Human

| n|0d§E\Pe?élt%ﬂﬁbie¥kdb§§atgﬂoﬁlther Whick PiRRI e ﬁv)élpkﬁb?}r? in the art.
exanpl es O |1 S nmer as . e en 0]
Cleayaos iy sihstrpie pﬁ@e‘ﬁ'@’ P Z)IQP@V?% Oﬁpga’iﬂef@'\’%%{chyéé‘? f‘g dung
subditd ditour BOmEblonBdssite y@b@f Eicadihsprbbicd ean3@ raambte&ﬂﬁlnd’es '
n h f
wav% r%% I.'Y? ég %%ﬁ?ctrgého(i&x F %{3%?%&:&9&?@2@3 Q.[bggﬁkgﬁncﬁjge but are
nohfingied i [deriydtinesoef @ﬁ@amﬂ 1, z*ﬁlﬁmﬁ’!ﬁﬂ@r{e@héMBPpa CSPp fepgpnd CDP-

Stér%uﬁéir%té%@llﬁrﬁ(ét@&‘ﬁ’y ?%B&‘iﬁ&jf&ﬁ "Mhelﬁﬁ%ﬂidhte@ﬁl%ﬂsté’éﬁytéf@e glowing

use I m dazol whi is ere%glncueg
"%)@éﬁi‘ﬂ R UBER d?ra'aoqphw@r'?fgby%‘fa% spkseqpt @?Pmﬂ%@%f’f the
remaifihd) moie’éul(eSAn dxaam&yﬂ, BUtind DP firdigation tos Audrestehindutistrates for AP is 4-

T e

~ Maiisi Hopbplifetyd (dLip lekaitgd ahBifdynnd vk Felenatit. The emidied fifigescence is

de@gﬁg%ﬁﬁ%%%&ﬂggﬂﬁ&bﬁéwﬁor t he neasurement of bio-

cul es pres I'n a sanple, using Enzyne Linked

. DekBiptih siahbaniwiAgsay (ELI SA) technol ogy are wel |

known in the art. In a preferred enbodinent a
Flg"ma;crsd tha ak aztility Boklysurfdts BOSAdsagiai nst t he hapten

T T
*P@hwvaysphds plove PethWthlesalmephtm@Mohydr ol ase (al kal i ne
*Rge@anﬁfﬁ@yrﬁsE@TﬁyrAmﬁe Jun)ase am\ﬁz/ ¢ﬁ¥mlaﬂate%mﬁ£seqmgy Ae

nown | rtor art to
pr oe@uwﬂéowe%t%éa'? - T’w W%tgéﬁﬁsq(%wr#f b Bﬁeoxsvuch
as AbrbRY S memmggjr@tb Kiftask HENARK), 6. Micidsids tiphesbiate kinase

ra di sh (
o N0 epPaa STy, o RNARBRRBBR ppSmerase (1 o.
appbiacieperdent BNAW@D@@K@NNHGDM ophore, | uni nophore

*Irlﬁdaﬂ%nt'r lﬁ’:ﬂ%ﬂé%tﬁ ide Sa&r shr%m B H&ﬁﬁo%ﬁng‘gmbl‘ﬂg ife%bnzyme

$rac ntib F?ﬂ?@ e antl ant | ody
m@wwo@nqwhmﬁemd%T »46 9 Several suitable
substrates for either AP or HRP are well known in the
rt age of the substrate para-N tro Phenyl -
FObHRo MR o BB B RSk G TERER1e TP,
A Noblecbs‘de‘sr om col ourless to yell ow. The absorbance can
405 | ength using a
: spe r%%*bt "onet gg'mp%gﬁ] | um nescent AP substrates
i nGHude, but ar &hgnidioe |limted to, derivatives of
adamantyl 1, 2- dipgefBanfidig- 9- AWPPD, CSPD, CDP, and
CDP- Star substrat es g’ﬂl' mar ket ed by Tropix (Bedford,
MaBr US) ), whi chBewqdegxdiidiggy state glowing |ight at
47¢ nm upon de- phegspdiiyldfiicon by AP and the :

su'qsequent decog%?shtl on of the remaining nolecule.
An‘'exanpl e of YHB¥S |inmitation to, fluorescent

substrates for AP is 4-
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Met hyl Unbel | i feryl Phosphate (4-MJP). After
dephosphoryl ation of MJP, the remaining 10 Met hyl
Urbel liferyl (MJ) is excited at 370 nm wavel engt h.

The emtted fluorescence is detected at 430 nm using
ter. Description of the draw ngs [Ei
ngﬁéﬁtbg{elgﬁ activity solid surface ELI SA assl%/%?%ﬁ]?oe}w

1. Different pathways of TTRgoroduction in the
manmal i an cell. 15 *Pathways: |. de Novo pat hway,

B. NucleSftle\a&HR-IBtlspi@ys *Rel evant Enzymes: 1. Thymi di ne
ki TK), 2. Thym dyl ate synthase (TS), 3.
i E‘%&‘iq‘@% de’ FommemE e (RR), 4. Thymidylate
ki caise(dTMPK), SmMieoxy ri bonucl eosi-de nonophosphat e
ki Bgse ( dNVPK) , W& Fglucl eosi de di phosphat e ki nase
(NDPK), 7. Termmnal" Transferase (TT), 8.
RNBr dependent DRAIUGF ymerase (RT), 9. 20 DNA
dependent DNA Pel@r ase (DNA Pol) *Inportant
regul ating factors: A feedback inhibition, B.
de%hosphoryl ati M5y t he enzyne
Deoxyuri di ne-tri phosphat ase (dUTPase) Figure 2.

Rucl eosi des R-Substitution Conpound
CHB-Subgiitutiinne Dpdpouie:bnyri di ne Br BronodeoxyUri di ne

Fﬁgum“m—dmdfggmw—kl—dmyui dine 30 WO
2006f 091158 PCT/ SE20061000246 10 B. Nucl eotide

Moho- Phosphat esidT&ubsti t uti on Conpound CH3 TWP |
| dgMP  Br Br dUMBrgyTFdUMP H dUMP C. Nucl eot i de
Tr i= Phosphat es EdUTE :

H duTP

dj fi. ion for thym di ne nucl eosides and nucl eoti de
c WRGesal-sbfie

D. Azidothymidine
3'-Substitution Compound
N ' AZT

Figure 3. Capacity of different yeast extract coricentrations together with RT, to detect
various BrdUMP concentrations.

Figure 4. S-TK measurefment capacity of the assay according to the invention {Auss), using 2d
extract incubation and two different amounts of each sera,5 and 1 microlitre,

respectively, and correlation with the Prolifigen® TK-REA (TK U).

Abbreviations

4MUP  4-Methyl Umbelliferyl Phosphate
Al{OH); Aluminium Hydroxide
AMPPD Adamantyl 1,2-dioxetane aryl phosphate
Alkaline Phosphatase: EC 3.1.3.1; Orthophosphoric-monoester

AP phosphohydrolase (alkaline optimum)
ATP Adenosine 5'-Tri-Phosphate

AZT 3'-azido-3'-deoxythymidine
BrdU BromodeoxyUridine

BrdUMP BromodeoxyUridine Mono-Phosphate
BrdUTP BromodeoxyUridine Tri-Phosphate
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R- Substitution Conpound CH3 TTP .1 IdUTP Br BrdUTP

F FAUTP H dUTP 5 D. Azi dothym di ne 3'-Substitution

Compound N3 AZT Figure 3. Capacity of different

yeast extract concentrations together with RT, to
woebRebseyari ous BrdUMP concentrations. Fi guls@r,glgm@mg'dg%

measur ement capacity of the assay according to

i nvention (A405), using 2d 110 extract incubati on and

two di fferent anounts of each sera,5 and |

m csPl i t r eerebraeSpRstlvMel y, and correlation with the

P i ge TK-.R K U . Abbreviations 4-MJP

Ib%é\EL @ﬁ%‘bw @lgﬁ?@fh@ hosphate Al (OH) 3 Al um ni um

HyﬁTT)X| deDAlWﬁEitféldanantyl 1, 2-di oxet ane aryl

pRpERNAL & 1 ARy kiR BAASRRA, BSRoodiidd: 1 3. 1

Ot hophosphori c- nonoest er phosphohydrol ase (aI kal i ne
ofOTAum RYwepprippigpisaseicaeld phosphate  AZT

3'rGya do- Ethyréﬁ@wmsue[ﬁatan@mm&tdw eBleg N0 K dtiadicte acid
&g% rmdeox%Urlldl ne no- t(I;’{wosphat e BrdUTtpP
B eox IR HECAMERR SBRSP ST 2006/ 091158
PCAABE20060@d2eqy. Uridike CSF Cerebral Spinal Fluid
&D EHE] nﬁmnnr(?oc{é Qéﬂ VIQI;I’ D| thi othreitol EDCC
1-e

nmet hyl am n g &ar bodii m de EDTA
EtlrWPenedHa@mm@er@afé%w@r%p sEEFA- B hyl ene
gl yapl - bi &hb@écﬁymm@et hyl

et Itl]ghr(] N, Nu&reosme de osp a e kmases %C 2746

pNPP para-Nitro Phenyl Phosphate
PSA Prostate Specific Antigen

RT Reverse Transcriptase;RNA-directed DNA-ponmerase EC 27749
SIVRT Simian immunodeficiency virus reverse trancriptase
TK Thymidine kinase: E.C. 2.7.1.21; ATP: thymidine — 5'-phosphotransierase

TMPK Thymidylate kinase: EC 2.7.4.9; ATP:dTMP phosphotransferase
TMP deoxyThymidine Mono-Phosphate
TP deoxyThymidine Tri-Phosphate

dUTP 2-deoxyUridine 5'-Tri-Phosphate

Example 1: Preparation of kinase extracts from the yeast Saccharomyces cerevisiae

which complement TK activity

Yeast extract containing complementing/rescuing kinase activity was prepared
in collaboration with the Uppsala Yeast Resource competence centre
(www.yeastlab.vbiol.slu.se). Briefly;

Preparation of yeast cell extracts. _

200 mL of Gal-medium (1% yeast extract; Bacto™Yeast Extract. DIFCO; 2%
peptone, Bacto™Peptone, BD; 2% galactose (Sigma) and 2% Agar (Bacto™Agar; DIFCO)
was inoculated with fresh Saccharomyces cerevisiae strain G116 (genotype: MATa ura3-52
his3 leu2::pLEU-lexAop6). Yeast cells were grown over night at 30°C and allowed fo reach a
density of ODgge nM of approximately 1.2. Cells were next harvested by centrifugation at
230XG for 5 min at 4°C, using four 50 ml Falcon™ polypropylene screw cap tubes. The
pellets were each re-suspended and washed in 40 ml. sterile ice-cold MilliQ™water and
again centrifuged at 230XG for 5 min at 4°C. MillQ™water was decanted off and discarded.

Cells were next re-suspended in the remaining MilliQ™Water by pipetting. Each yeast
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ELI SA Enzyne Li nked | mmuno Sorbent Assay FdU

Fl uor odeoxy Uridine H'V Human | mrunodefi ci ency Virus
HRP Hydr ogen peroxi de oxi doreductase EC 1.11.1.7 1dU
| ododeoxy Uridi ne NdK Nucl eosi de di - phosphat e

wo NRsRess EC 2.7.4.6 pNPP para-Nitro Phenyl pPhoshhdlosrs
PSA Prostate Specific Antigen RT Reverse

Transcri pt ase; RNA-di rect ed D¥A- pol yner ase:
EC.2.7.7.49 SIV RT Sim an i nmunodeficiency virus

subS3HRI08 ¢ the S0 GAL RdIEH dﬂd@pﬂbﬂéhéi k8w lch &HB8s (dppkex. 0.8g per 2.2 mL

iR TR P P B WeToRerF gD & R S Cop microtube,
whidiogshedigrandetrra sdding\Re geast yddpynsiah, ned damdfudthiost 2RaX @ for 2 min

in él' 1(;583%%1/ {?}IB% ;ﬁ%@a@?ng%%tershh%? hu%%ie ffé)lzgrr r%;f;ardﬁd Remaining pellets
wePe epighed (appropf0.4p rpasfez ettt miatubef. Thenveigbt wasrstrked on the outside
of tﬁ‘%“é:? ﬁﬁ_%ﬁﬁ c(?e(ﬂgWe? %sew%h%t&ggg{ %Hfd’]]!)nopﬁ) preparation of the

activity east extrac
comleme@hmxtrﬁgtﬁr escui ng kinase activity was prepared
in coll aboratl on.with the Uppsal a Yeast Resource
Prepalionof semplementinayeash@diiagieast (ab. vbi ol . sl u. se).

Briefl YiThe l}’éa%p@éuqien&@ wefe pieasts- wUunﬁi)@bﬁﬁ[&eﬁy tha(i}@d m

of @Gal - qﬂﬁ@ yeast extract; toT AY
(begtwpen 19 3“‘1}# )&’erﬁé bndieat in Baiced tOBH’e e B??S‘ gyjact
pré{@iraivh @&sﬁrzﬂ:ﬁe gﬁlﬁéubﬁétgjeﬁﬂ(&dh% @hs (}@&Crh@dTMWd roDln'?fQéD)ty (8°C).

MBS i OCU at W t re aC

To 2 Y Bk ik b hylod § o 9o 281 SRS T bSroRfately 0.5
pellgwlumek BLBX Braabipg bulferpmijistagialsing tiwemieraubevwolunvesurface indicator

(1)@ Bg&:?(mg'buﬁ&geéq’gbiﬁl‘lb Tl@{% @g 0 .%%Ha};ﬁ\ beg8§1§l L }ﬁd&gd (ggﬁlg Bead

roxi mat e next arve
dlas@wrri ’Fﬁ'g alorsm Rx@duc@?g@maa&es@lerﬁch Bex 78 OKIZ4098. WO ext
tu% vmpe E@h;ﬂé&@@ il ()éPﬁ&PWe@ﬁ]l@d ihet\b( Er@ﬂm‘igiﬁlﬁﬁzr (3$dm@eakmg buffer =

re each re-suspen and washed in
Bf%%’%ﬂﬂ Weﬁ Qlated dirge fmes il EM&Q évatgpgnd gayafully e%fesmﬂr GRypwgd-
Tu@ésf W Xsade@int®a Mim-BRhddéaterigmh hb&lﬂ@(t%spé\@ﬁmﬁﬁ&ﬁgh@ WBartlesville
a re.ne re- suspende
pef bl A GRS BopeiReetito a5t Bl oo T g for 1 min
at mm&.@mﬂ&&nmd 6&89&@0@%460 2 fitn muﬁﬂm&ib@atmg@ Cell debris
antﬁl gsgi Soyere 65@4&8%@'\/&@ 0'%5%9 P:gnmefngaﬁ%ﬁ Enea\iN mic ac?tube cen?rifuge at

10000XG for 2 min. Supernatants were transferred to new 2.2 ml microfubes and

centrifuged at 10000XG for 5 min. Enzyme-containing yeast extract supernatanis were
aliquoted at 10 pi. into 2.2 mL microtubes and subsequently stored at -80°C before use.

Table 1. 1X Breaking buffer

Ingredient
Tris-Acetate 150 mM
Potassium Acetate 50 mM
Glycerol 20% viv
EDTA 1 mM
DTT 1 M

Complete protease inhibitor tablet (Roche inc.) one tablet to 75 mL."

MilliQ™ water to the required volume
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m crotube, Sarstedt (Cat#: 72.694.006) was

transferred to a 2.2 nL screw cap m crotube, which
was wei ghed before adding the yeast suspension, and

centrifuged at 230XG for 2 min in a cold room(8C).
wﬁ%@dlﬁh@,g water was poured off and di ScardeldCTlSEZO(}(S[(}OOMG

enal ning pellets 5 were wei ghed (approx. 0.4 g pe

2.2 nmL mcrotube). The wei ghts was narked on the

outside of the 2.2 nL microtube. Cells were
Eﬁuﬁﬂ@ﬂuciﬁidcltv &t SreBaredlyeastQbetrAES 10! toh@th!éf AL deRcPBrdump

the nt|n extracts P f L

were put at 25 28C unt i | conpl etely thawed 10
( bet weein ths expefinkmt aBajic Radctine i\hxwrhenbm‘@ptontmmag réagents listed

in I?%lgzﬁids%eci o0 the yeast extract preparation
procedur e subsequent work was performed in a

qabi 2. %Q'lcfr&ﬁbﬁd)ﬁ Mixt&)and bl PRS heBrRIUMP 5éay0t ube
containing 0.4 g yeast cell pellet was added
appr oxuﬂgtefeﬁeﬁfo 5 pel | et voI urraﬁmq(ﬁmax Br eaki ng
s : ad od he ot-be—vol une-surf ace
B‘? ﬁﬂ?ﬁ"&’lpé?mf(elk"'grféakl ng buf f?é3r4§'é'b Tabl e 1). Next 1
Olg;kn&lf[eo%ljéb@ﬁéﬂ{ﬂaﬂeads was addags (gien bead 15
aneter 1 mm Biospec Products, 1nc Bartlesville
W 8 788, OK 74005, USA). NekEM tyubes were
betely filled (al nost oveyfinhd ed) with I X
Breakl ng buffer (3XBreaking buffer = Breaking buffer
Afiluted three times with M 114%™ water) and
Mg eful ly and tightly cappedigo fwbes were | oaded into
a_M ni - BeadBeat er - 8?M nmachi ne_ ( Bi ospec Products,
Bartlesville PO Box 78°®¥ 74005, USA). Bead

Tresatiog of yeast cell suspensjgy%wws run 5X for 1 mn

20 at each beating with coollggq on ice bath (0C) for
1T to 2 mn in between beatln M| | debris and

sipeads were subsequently remagegnty centrifugation in
a mcrotube centrifuge at 10000XG for 2 m n.

M@Qpe\“’ﬁ*ﬁf ants were tran@ftkq EEHrRdoMEG 2. 2 L

m'crotubes and centrifuged at 10000XG for 5 mn.
'Enzynme- cont ai ni ng yeast extract supernatants were
al i quot ¥he Basid Redctiomidixtite B dbufieh @sObdpAsd &06 stock solutions from

oo BB TP 500 s EafaslEt 4 TR Pl B i
imiRobibisl poinrAdihtest gatedwemnseftl ycerol 20% viv  EDTA | nmm

P:]-I ;I' gg]aast?g)gﬁ%l F%tv? rg %Rﬁﬁ%&%t:%%e W{ﬁ% Lne tn ‘CF%%GI prior to
use.cidpeiexizact vab sera!iWDIEa06 5084 $Ps RET255H2 6064 @PpRddcentration was
added to the A row while the next to the B row etc. BrdUMP was serially diluted in 10-fold
starting at 1.3 x 10°M and ending at 1.3 x 10" M. The top concentration corresponded to a
concentration 250X less than in the example 1 described preparation. The highest
concentration was added {o the wells in column 1 of the 96-well plates and the next
concentration to column 2 etc. Also a column without BrdUMP was included in each plate,
which thereafter was covered and sealed with plastic adhesive tape (Fasson S$695, cat. no.
SH 236269, Nunc Denmark). Then all three plates were incubated at 33°C. The 1% piate was
washed after 3h of incubation and then put at —20 °C. The 2™ plate was washed after 24h
and put at —20 °C and the 3" plate was washed after 48h of incubation and putai-20°C.
The plates were removed from -20°C and washed by four consecufive submersions into
4X1L of Wash-Buffer pH 8.6 (3 mM Tris-HCI, 0.01% Tween-20, 0.5% Triton X-100,0.25%
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13 Exanple 2: Capacity of prepared yeast extract to,
together with RT, detect BrdUMP through

phosphoryl ation and i ncorporation into solid phase
tenpl ate/ primer conplex 1In this experinent a Basic
Reaction Mxture in buffer containing reagents |isted
in Table 2 was used. 5 Table 2. Basic Reaction

M xture and buffer for the BFdUWP assay. | ngredient
Fi nal konc. Bis-Tris Propan buffer pH 7.5 20.4 nM

tORICgiieeh @@ Uggsau S\n@denq Qda'r)jeﬂto@&uplg/enﬁcorpﬁnﬁemﬁdiuw into the

T
mor8kn&ENIGbdygR iptdductMirader @‘Sl\mmadlemnt@ tUpesaleciweded) was added
)is! e%c%le\g%aengq cu%gt%'d(for%%%h ly %tdsq/v@m Ebg If'l GlsiEiShy four

rom stock soI u ons om each™ conponen
conssitaiveLgybmetslintads 1 laqfd@@rsl”t%uf@aéﬁ Sfel3Imid{T rig-HIB-0R1% Tween-

20, @b@%ﬁt&@k%a% 24oERR b'a@,g%apm u&bsésgfésn@@eﬂl Aﬁ@rswééﬁlhg 125

Yeast extracts were 2
micigiffe ¥ Wiitie somahg @NFB@U?%@H% (gL Tihé%%gpédft 2%@\4 of
Tris$@ @ by, @bd sded 1 Badrial ﬂhéé'@ﬂ% w@fwtna@a@b a@footfﬂ@rbéfa*urﬂ
concentration was adde Ia
Thedgseikanes 3t et BIHEN S iR i I PR RS Tter wit
ad L&D\rvé\@le%gtfﬁéea td whgi0atand wd= %OJIOS Miarsomiendd ageadificterd intervals for
¢ 11 M The top concentration corresponded to a
up % feentration 250X | ess than in the exanple 1
descr i Db apseeipcatitort mifiheadinghessubireded Bomnecat!i ersok@gce’s at

.dny atey ?chun%}] rpgp%@il alorseécﬂ m%ﬁ'%b@or%née@j;r&@n‘(‘%éé thBh ?foﬁéo against

concentration to col SO a
the areeuna’ vieshotrecBrsgURPd against ﬁ@%@jﬂcﬁ”f@é‘@ﬁ FrfP’@tFQ 3_“ can be
see%b?ﬂﬂe%@ﬁéﬁﬁ&&ﬂed\f@sm@% 8 dhANGs sea. 8eHUMIE BoleaBdtiohs down
Lve tape gFasson 5695, cat. no. SH 236269, Nunc
‘9 1 @)é‘nWa ’%)V“er‘?’ﬂéﬁ P4 S%€RTi%E" pl ates were incubated at

33C. The 1st plate was washed after 3h of incubation

Exaﬁﬁ‘ﬂe Bhéﬁ g}&’éigv Aihe %Q'esgnte%r(ﬁj ﬁf%&&&m%s%ls%e:ﬁeaa fu'i-g EuTK
2ctifi an@ 8 BHL1ATon Y aRIG T LT DR, PT AT € VRS TersTred

afr tet f—of—Trcuobat T o and—ptit -20 C. 20 The
pl ates were renoved from -20C and washed by fou
consec e s expgieens Lo gdeisnt gpra ranging from normal serum TK aclivity

' {e.g. <5 U} up to very high TK activity (>800 U) according to the Prolifigen® TK-REA (Cat#

324250/50 tablets, Diasorin S.p.A, Saluggia, ltaly) were selecied. The Basic Reaction

Mixture in a buffer was prepared according to Table 2, however, in addition BrdU giving a

final concentration of 2.5 x 10° M and yeast extract were added to a concentration 12X lower

than the high.est conceniration given in Exampie 2, 125 ul of this Basic Reaction Mixture ina

buffer was added to each well of a 96-well plate holding immobilized poly-rA. |
Sera were serially dituted in S-fold steps stariing at 1:5 and ending at 1:625 in

Basic Reaciion Mixiure in a buffer, 25 pl. of each serum dilufion was added to a well in the

--nl jigYe] e

microtiter plate holding the Basic Reaclion Mixiure In a buffer, [.2. 2 volume corresponding o)

(I)

5,1, 0.2, 0.04 ub of each patient serum was analyzed.

The plate was next sealed with plastic adhesive tape (Fasson 5688, cat. no. 5H
236268, Nunc Denmark) and incubated for 2d at 33°C. The piate was washed by four
consecutive submersions into 4X1L of Wash-Buffer pH 8.6 (3 mM Tris-HCI, 0.01% Tween-
20, 0.5% Triton X-100 and 0.25% EtOH, CavidiTech AB, Uppsala Sweden). in order to
visualize incorporated BrdUMP into the solid-face 100 ul of a tracer (AP, i.e. alkaiine

phosphatase conjugated to an anti-BrdUMP monoclonal antibody, RT product Tracer HS,
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4X1 L of Wash-Buffer pH 8.6 (3 mMTris-HCl, 0.01%

Tween-20, 0.5% Triton X-100,0.25% 14 EtOH Cavi di Tech

AS, Uppsala Sweden). In order to visualize

i ncorporated BrdUWP into the solid-face, 100m of a
wid A6Gf1 4P, 1.e. alkaline phosphatase conj ugafefhobcRioorss

an anti-BrdUWP nonocl onal antibody, RT product

Tracer HS, Cavidi Tech AS, Upldsal a, Sweden) was added

to each well and incubated for 90 mn at 33 C. The
Capliditerh Al Uppsiim iSweders mead abiged to eacibwelbarsidibel plateavas then incubated

foS PR 38, 1yt S badipa BY Bl i ifcoRdd g, SupBlilaps ino

HEH OFWash-Bufiaraths.A6 mpiiseiG, Gl awpen-20.t05% WetohiXaEpo0 and

| 0 %fﬁ}%&t(?fg tcffeé?/@ 1?0@ A%f U?ps%% wﬁﬂ ﬁﬂ@rtv@dfgiaﬂ W@?& a solution

GUFHWBHQ-RELP&W@W@G OGarmoraktiad o o8 MER\RO0IMM PhErSGE, @k 9.8 was

ad&%ﬂ & dd2h WelBr fite WAOMLGHRAIGEH! aowi @mperdife Aﬁ}%‘ﬂd&@t‘ﬁﬁﬁ‘ce at ODggs
OD405 was regi stered W|th a d}éva Mcro Trak(r)

W%Sefﬁa'éfﬁfe&m'?gﬂ $yveigro frakh Eyregder ising fligraritagiua! %‘felet"@fh setto
w464 8hd mﬁbmnﬁal%aﬂﬁs afif 8fer 2ddhg thaniipef duBktralé hheherbfter at

nt to 24h. The absorbance after 5 mn
d'%nf %ﬂg'ﬁ %\'%E"ré'ﬁfﬂ 4ét’ct ed from each absorbance's at any

| ater r é' bel Bb@rlnames #d@ mih réagingerard svbdlakted Tlom each absorbance’s at

angki’eﬁ&r rQQJﬁ?genrﬁe E G565 ack@Rll, t'l*ﬁg Al Lglhésege@g&!gﬂ%{ﬁﬁgttg ﬁm perh

amount % t extract used and agal nst
usigiferdingsarithipribe maging FAange obthe £l Edvrepder] Bresieaiitstferdbe pafient sera

usiigIng! addFie aspactivis, d@ﬂlﬁstﬁ&ﬁh Ftdﬁakuh\é%ﬁhél §€é$fba%EéMYE related
concentrations down -11 wer e detec

d 1
fo %T@‘é“"@re%f’éwﬁh%sesa af@aﬁ%ﬂﬁ W‘eo?x'sc“H% f%’f%@ﬁtpéa“ﬁgenﬁ’ TK-REA
(CBr NS ofsd t@ﬁibtspDraSMﬁifEﬂN Sal RS uta@) Thd KesuRE$How 4 stroagd

rrel a on to rad
copBUSTR b osst GRIE Bt Bulof BiGR sXPrisrerary
Preld'gamﬁWKREQtlwty (e.g. <5 U) up to very high TK
activity (>800 U) according to the Prolifigen(r)
TK- REA (Cat# 324250/50 tablets, Diasorin S. p.A
Saluggia, Italy) were selected. The Basic Reaction
M xture in a buffer was prepared according to Table
2, however, in addition BrdU giving a final
concentration of 2.5 x 10" M and yeast extract were
added to a concentration 12X | ower 25 than the
hi ghest concentration given in Exanple 2. 125 L of
this Basic Reaction Mxture in a buffer was added to
each well of a 96-well plate holding i mobilized
poly-rA. Sera were serially diluted in 5-fold steps
starting at 1:5 and ending at 1:625 in Basic
Reaction Mxture in a buffer. 25 L of each serum

dilution was added to a well in the corresponding
'to; mcrmiter plate holding the Basic Reactior,
M xture in a buffer, i.e. a volume Corr 30 5, 1,

0.2, 0.04 L of each patient serumwas anal yzed. The
pl ate was next sealed with plastic adhesive tape
(Fasson 5695, cat. no. SH
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236269, Nunc Denmark) and incubated for 2d at 33C.
The pl ate was washed by four consecutive subnersions
into 4X1 L of Wash-Buffer pH 8.6 (3 nmM Tris-HC, 0.01
% Tween- 20, 0.5% Triton X-100 and 0. 25% Et OH,

Cavi di Tech AS, Uppsala Sweden). In order to

WORLHR e i ncor porated BrdUMP into the sol |%€I?%F8806TB(846

L of a tracer (AP, i.e. alkalgi ne phosphatase
conjugated to an anti-BrdUMP nonocl onal antibody, RT

Refroqiist Tracer HS, WO 2006/ 091158 PCT/ SE20061000246

15 Cavidi Tech AB, Uppsal a, Sweden) was added to each
well and the plate was then incubated for 90 m n at

- 33 C. The plate was washed by anot her four

GD FeadEliases. d Ldraiet riks emsStaifdno Madwiikiian DeoXpéisdmuBlebside Kipkbes.

~0 Tween-20, 0.5% Triton
X- %d% and heébg(g%@ q%%w di Tech AS, Uppsala .
Sweden). After washing 125 L of a solution 5
8 0BfRbRI s PREIRnaS FIratR-iE o é'sz'iﬁ—A tnetibd¥oriMi&inining dTK

e ppe e aﬁ{% anhass PrEobEF P gﬂi’%ﬁm@?«ﬁ%@aéw%& P tiing

Theatdlisoshagse at OD4os was registered with a Syva

Mcro Trak(r) EIA reader using filter with a dual

wavel ength set to wl=405 and w2=630 nmalready 5 mn

af Genowitul-Hg KélradeNRP.Rs ubiderhelmeH.aHagheneHezifd rPegterson.

di ﬁ\éﬁfcglﬂ;n df Bé §T W SssbP¥or lé@ruﬁﬂh%’hme fadd ‘?e@l% 8k DA aRSase and

mn rea wer e’ subtracted trom each
ab%P%ﬁ%‘@s@h&t“anérWH%ﬁ@Pr PeadenéP ne point for
each well. The A405 values were recal culated to A4AN

er. h Si pg, Leadi i i.hin [ r eof
Bratoptial S <AIRAEeTEE oo W Fod e B8RS Sl nase o
1 terabrdsgindl fluide’s pefential Bharkerafoe biair tusbrsafetd Neardchig. 73211 12,
whege the absorbances are related to the TK activity

present in the sera according to the existing
radi oactive Prolifigen(r) TK-REA 15 (Cat# 324250/.50

babbie, Naitd K 2Bhdda 18. S@nﬁx d&ﬁ&ythgﬂ[cﬁhe Kirlak ¥} a pldtfessive marker of

R e L R

radi oactive Prolifi gen( r)y TK-REA. WO 2006/ 091158

BASER00(00024A. e B CEGRERSm L orbMite b 1480 tancor

De 6x/Ri $rywndhveidine] kinggaasselyognostic marker in Hodgkin's disease. Acta

Ph%ggm%gm@gfj) {bgg- 186. 1995. 5 2. Gronowitz
J.S., Kallander GF.R TK-REA patent. A method for
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Claims 1. A method for determination of th

m di ne
opfeRAE Bag Tt (ha BCHEATES ik P B U A derfeattop components,
defeﬁﬁmrdg&h@gnbm oﬁhe@ﬁed&feox\omommda ¢hat has Beendndozpanated into the

4)%@ n| S|.n Ietest ran gl pol ynucl eoti de as a
S°E 7 % IHACARY to a solid surface, a
demminmgmsaﬁﬁ ladmt}\/bl)eseni & the hiolwglsaf fagiple fcqu;}e. Qf,mqwt effipcorporated
mgaﬁ}led%%ﬂgr]@%ggggent s: a non-attached single stranded

nuc as a tenplate and/or priner, a
nDdlfled deoxy nucl eoside as a kinase enzyne

2, %Qﬁﬁétl%&accérdﬁu@@@ phHRi1ewHGBRAthe Mcliditdtunikied is d@ished and wherein

L e e
adiing tbihk iimopbathe mixtare alabeledpifingy aloleguleadth |affgnty foe the modified deoxy
nuclggéigeaér%fdéﬂlﬁgﬂiggthé gmﬁmrﬁo&ﬁéh Mﬁp&é’os&%ﬁﬁ&éﬁg been

e anount deoxy
mcmmr@@@ byldetemmining e an@eﬁt qf atashed labeled affipitymelgsule y@h ﬂu% aid of
ihskbéiace- attached prinmer or tenplate and 15
determning the TK activity present in the blologlca
sanpl e fromthe anount of incorporated

3. The method according to claim 1, wherein the kinase enzyme source Is selected from the
group consisting of a mammalian cell line extract devoid of TK activity, a fungai cell line
extract devoid of TK activity, a bacterial cell line extract devoid of TK activity, a combination
of thymidylate kinase (TMPK) and Nucleoside di-phosphate kinases (NdK) from purified
mammalian cell extracts, a combination of TMPK and NdK from purified fungal cell exiracts,
a combination of TMPK and NdK from _purfﬁed bacterial cell extracts, a combination of
recombinant mammalian TMPK and recombinant mammalian NdK, a combination of
recombinant fungal TMPK and recombinant fungal NdK, and a combination of recombinant
bacterial TMPK, recombinant bacterial NdK, and any combinations of TMPK and NdK from

the mentioned sources .
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nodi fi ed deoxy nucl eoside. 2. The nmethod according to
claim, wherein the incubated m xture is washed and
wherein the determ nation of the anmount of
i ncor porated nodi fi ed deoxy nucl eoside is nade by 20
{0 the incubated m xture a | abel ed el )
'WﬁEQQQEV% wth affinity for the nodified deaé@ﬁﬁh&%mmnm
nucl eosi de and determ ning the anount of nodified
deoxy nucl eoside that has been incorporated by
4. Hnﬁ@%tﬁ@é&grcﬁ]@qﬁ gtw reif! ﬁg%l aégbg lezhﬁprﬁaj &ﬂr&% h %55‘1’ cell
extist-hod accor di ng to cIa|n11 wherein the k|nase
enzynme source is selected fromthe group consisting
of a manmmalian cell line extract devoid of TK

B rihod oo R0t Aty o R B PRYTL ool €
Saaﬂwﬂmmmy$aaen&ﬂblnation of thym dyl ate ki nase (TNPK)

and Nucl eosi de di - phosphate ki nases (NdK) from
purified mamal i an cell extracts, a conbination of

and NdK from purif} cell ext.
6. LRsP A PO SR o TR 150 WJP?{E‘N‘P? REENTaogde R
defeldlfroard caaissondingyanbdifigitdeoxy aicleoside.onbi nant
mammal i an TMPK and reconbi nant mamal i an NdK, a
conmbi nati on of reconbi nant fungal TMPK and
reconbi nant fungal NdK, and a conbi nation

7. T v Ao IBLEEY PR CHIRS oc BB B OUE Loy pucieoside s
seled frérﬂdh@é%uﬁ@é’fﬁlsﬂﬁd biBrmedecRISirRn habiidoxfididime, t he :

i on sou 0061091158
quy%%@g’ @f@@@%ﬁ@we 3 rm%gg net hod according to
claim 3, wherein the kinase enzyne source is a yeast
cell extract. 5. The nethod according to claim4,

| 8. Wﬁlgfhﬁd LhrdSPBlcith 7t RRer¥if 8% mé@fidd Rky AGdedskie id

Sacchar omyces carevisiae. 6. The nethod according to
Brefgdeséirisinee| ai ns 1-5, wherein the nodified

nucl eoside is derived froma correspondi ngly

nodi fi ed deoxy nucl eoside. 10 7. The method accordi ng

9. rtl'f?e Bihod ggco%m§ 4oae|ng%{ze1f gpc%laxwaj g r—-eé Wh‘ﬂ%ﬁ] Ho gbifd s%q‘aaﬁg )ég)iastlc
nucl eosrde 1s ~ sel ecte romthé group consisting o
sugrasaodeoxyUri di ne, | ododeoxyUri di ne,
FI uor odeoxyUri di ne and Vi nyl dexoyThym di ne. 8. The

met hod according to claim?7, wherein the nodi fi ed

10?@'8% \H/Ezﬂ]é)% l@%?%%ﬂ ﬁg tolt %axgtn]!g wEﬁrgm{g e@"%‘{%%l :s §%1av\g@ %lcrotlter plate.

the solid surface is a plastic surface.

11. The method according to claim 1, wherein the solid surface-attached single stranded
polynucleotide is attached via its 5™-end or immobilized using imidazole in gctivated plates.

12. The method according to claim 1, wherein the biological sample is selected from the
group consisting of blood, serum, plasma, Cerebral Spinal Fluid (CSF), pleural fluid, ascites,

tissues, cells and exiracts thereof.

13. An assay kit for determination of thymidine kinase (TK) activity in a biological sample
comprising in several separate containers
a solid surface-attached single stranded polynuclectide as a primer and/or tempilate,
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20 10. The nmethod according to claim9, wherein the .
plastic surface is a plastic mcroliter plate. 11.
The nmethod according to claim1l, wherein the solid
surface-attached single stranded polynucleotide is -
attached via its 5 -end or immobilized using
i mdazole in activated plates. 25 12. The net hod
according to claimi1, whereth the biological sanple
is selected fromthe group consisting of bl ood, _
a ngeattashepbiagirairaCed ebyalciesiisnead a Fmplale QCEM) prinareur al
, extracts thereof.
@ n{fgmé@deﬁ%&giﬁide %éoarsﬁﬂ%t%gp ?nﬁ]h}éa%b%ﬁgceﬁ t hym di ne -
a pRespae 9Py activity in a biological sanple 30 .
an@gﬂﬁﬂé§&pgemﬂK§ﬁM§mg| separate containers a solid

surface-attach tranded pol ynucl eotide as a
@ KB AR PBFS SO A 20865 Bnon. at £ ached si gl o

a bsffetanded pol ynucl eotide as a tenpl ate and/ or priner,
a nodi fi ed deoxy nucl eosi de as a ki nase enzyne
substrate, a phosphate donor, a nucl eotide

14. 50k pemswy ikitiangpréing {onaaims 3gadgitiengly compisied soueaee deloi d

stal‘igarcﬂ%tl@ﬁbf t\ﬁbta¥sayand a buffer. 14. The assay Kit
according to claim 13, additionally conprising
reference TK for standardi zation of the assay. 10

15.¥he add2l ka%awd:kg to mmqeﬁada@ohgxfydompmxﬂg?onea@kkew@naicwﬁer
PGS RANRG T wAeEh e s atoreS SR ate e nbpugootice.

singl e stranded pol ynucleotide. 1 6. The assay kit

"5 %%g ﬁ%&l}ﬁ a#;%r(% ore}a%rl"r)ﬂ e‘l ga%t%&%@@o’{r\ﬁn&%@ Hbt@il itg molecule
withnaihity iferd edidap Ciﬂ%’y pepdgogide. 17. The assay kit

according to claim 16, wherein the |labelled affinity
nol ecul e is an enzyme- | abell ed affinity-conjugate.
17. 20e &ay khacasday iddidimaepaicdtin thet igbatibabhily/molebds & ah enzyme-
]'btpg @n _ne:IaFeIIed affinity conjugate is an
a %ﬁ i 8%%“?%@5% ed wth.al kal i ne phosphat ase or
hor seradi sh peroxi dase 19. The assay kit according to
clai m 13, wherein the kinase enzyne source devoid of

18. Hﬂe aégéy R atc%or’dﬁﬁ $@E:l§i’é~t gﬁmgﬂn thé énﬂfﬁ%HQbéFi@@ %fﬁﬁ&y 8hjRbte is an

nmal i
a”*’B%QY ’@ti’@c”?d wih pliRlg PhegrRIasE ARh %&?"?‘gﬁf{ P?f%’f)gé?‘*& of TK
activity, a bacterial cell |line extract devoid of TK
-activity, a conbination of thym dyl ate ki nase (TMPK)
19. ding ks idtestadindite ghiostfhatiereinkhndises e(rixm@ sburogdevoid of TK

actt?ﬁ/ é g%&ﬁ aWn aifgupcgngzstﬁ%;%f %E@%}mn‘%p éxﬂ?%kt%}it Sévmci of TK

actté’m # a@@@ cefl licoensiankdaveid obTK epit. c@wa&teélalmeﬂ a@%eﬁmt dgyRid of

" TK &0, a combination of thymidylae kinase (TMPK) and Nucleoside di-phosphate

kinases (NdK) from purified mammalian cell extracts, a combination of thymidylate kinase
and NdK from purified fungal cell ektracts, a combination of thymidylate kinase and NdK from
pdriﬂed bacterial cell exiracts, a combination of recombinant mammalian thymidylate kinase
and recombinant mammalian NdK, a combinétion of recombinant fungal thymidylate kinase
and recombinant fungal Ndk, and a combination of a recombinant bacterial

thymidylate kinase and recombinant bacterial NdK.

20. The assay kit according fo claim 19, wherein the kinase enzyme source is a yeast cell

extract.
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purified bacterial cell extracts, a conbination of
reconbi nant mammal i an thym dyl ate ki nase 30 and
reconbi nant manmal i an NdK, a comnbi nati on of
reconbi nant fungal thym dyl ate ki nase and
reconbi nant fungal Ndk, and a conbi nation
WPLsABant bacteri al thyn1dy|ate ki nase an%cﬁ%Emmwmmpm
reconbi nant bacterial NAK- 2f. The assay kit
according to claim 19, wherein the kinase enzyne
source is a yeast cell 35 extract. WO 2006/ 091158
PCT/ SE2006/ 000246 21 21. Use of the nethod according _
21¢ saplthe methsd acceiring ta anyioneghapgs & aad/enijiejgsgay kit according to
an?@ﬁ@éﬁﬂlaﬁﬁsﬁ@ ZQWth@@fégﬁfJSJﬁd ofBorthg and/é@pﬂo?nééibeof cell-proliferation -

0sj.n noni.t ori ng and/ or prognosi s, 0
sl T ibbes B ceirescp gt SRR adrens s
cancer, in mamuals, especially humans. 5 22. Use of
t he nethod according to any one of clains 1- 12

2230&1 Gfrthé ltﬂ@th@é §é‘ébr(ht'zd toHnY Qﬁgbﬂ%utng 1- @Xnmh@éss‘éb Rit Q&ordmg to
he screeni ng npounds, e.g. new dr .

any 8?1?1?@%%"@% 13 391‘%@&9[%‘&9%% 9?@"1"8”% ﬁ\ﬂ/a@/%” dr\Hﬂ cep q?é‘?ﬁ
affeliny naughndub @aiﬂwwray@alwhmﬂ nedy dé)bmiﬁt d'lﬁﬁ@‘mhﬁlsgﬂ’t%rﬁamé bhosphates or
eic acid synthesis. 1 A
m@éé-gﬁﬁpg?mﬁg%dsﬂﬁﬁﬁ% di agnosi ng, nonitoring and/ or
prognosis of cell-proliferation disorders or
di seases, such as cancer, in mammuals, especially
humans conpr|3|ng t he nethod accordln tQ any one

23¢ AdnetRod for Yse 18 i daaneRiBo-Jauupring andir piuRPsy ot arﬁvferatwn

disORRr<Oér d:@bﬁéﬁu%b&s-caﬁ&r ik tnadvinald) eﬁ]mchﬂlyd htﬁrﬁﬁnmmﬁng the
Screeni.ng_ o C
e B el BB B S B R B e o

clafrog hht 20n of thyn1d|ne phosphates or |nterfere Mﬁth
nucl ei ¢ acid-synthesis conprising the nethod
according to any one of claims 1- 12 and/or the

assay kit accordin on f clai
24. Am ¥hod for usecl:n the s emng otn c}gmpoﬁn s, eg &w rug cand;c%?es af?ectlng

enzymatic pathways which may obstruct the formation of thymidine phosphates or interfere
with nucleic acid synthesis comprising the method according to any one. of claims 1- 12

and/or the assay kit according to any one of claims 13 — 20.




