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Mol licutes fam |y, that contarinate a test sanpl e,
such as a sanple froma cell*culture. Taxonom cally,
the lack of cell walls has been used to separate
Mol licutes 1o fromother bacteria in a class named
Mol licutes (Razin et al 1998). The nenbers of this
class are summarised in the followng table 1. Table
1: Major Characteristics and Taxonony of the d ass
Mol licutes CasSAV NEETHODS AROMATHRIAL.SHC of
Habi t at Species Size (kb) genonme Oder I:
Nycoplasnatales Fanily I Mycopl asmat aceae Genus 1:

pl asma 102 580-1, 350 23-40 Humans, ani mals Genus

(ilgrlérﬁwfﬁslﬁﬁe@%@eliteﬁe pyagmethipdnand anatﬁﬁab foprdgsecting

PR A NEOBCTs Tl iy S FRLBH S 1 RaRpLE, ich as o

1éﬁnn#§§9@b 12 870-1,100 27-30 Insects,
pl an? ?

Fam | pi ropl asmat aceae Genus | :
Spi ropl asma 33 780-2, 220 24-31 Insects, plants Order

I11: Achol epl asnat al es Fam | . Achol epI asmat aceae
Géfmmgnommlpye plhe baek q;ﬁacqll S\M%masﬁﬁbeﬁaas@ﬁ tarsepatate Mollutes

A ‘?’pahearsﬂ%eeé%%ae shiss it dd Bt izsniaria 6og 1998). The
~ I BR0erd 7 s BOME AEL QY B lSHTE the following table 1.

Table 1: Major Characteristics and Taxonomy of the Class Mollicutes.

Classification No. Genome Mol % G+C of | Habitat

Species | Size (kb) genome

Order 1: Mycoplasmatales
Family I: Mycoplasmataceae
Genus I: Mycoplasma 102 580-1,350 23-40 Humans, animals
Genus I1: Ureaplasma 6 760-1,170 27-30 Humans, animals

Order H: Entoplasmatales
Family I: Entoplasmataceae
Genus 1: Entomoplasma 5 790-1,140 27-29 Insects, piants
Genus I1: Mesoplasma 12 870-1,100 27-30 Insects, plants

Family 11:Spiroplasmataceae

Genus I: Spiroplasma 33 780-2,220 24-31 Insects, plants

Order 11X: Acholeplasmatales
Family 1: Acholeplasmataceae
Genus: Acholeplasma 13 1,500-1,650 26-36 Animals, some plants,

insects

Order 1V: Anaeroplasmatales

Family: Anaeroplasmataceae

Genus I: Anaeroplasma 4 1,500 — 1,650 29-34 Bovine/ovine rumen
Genus II: Asteroplasma 1 1,500 40 Bovine/ovine rumen
Undefined (1999)
Phytoplasma 640-1,185 23-29 Insects, plants




Genus I1: Asteroplasma 1 1,500 40 Bovi ne/ovine runen
Undefi ned (1999) Phytopl asma 640-1, 185 23-29 Insects,
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context of the present application, the term
"nycoplasma” is intended to €nbrace all nenbers of
the class Ml licutes, not just Mycoplasmatales. In

fact, " I " is the,.common. termin the art for

allf the cPHEXP RO s P IR tas fem Py CRP A lé%laltended
[ ' . ; heptiles

(T reRan 3B RGBS BF IR BT CIIRE RSt APkl B igotes
silApFas) “npyoolafsyeiess tHOesbrhaoh ferin Gnd ieeldit Wt |alPWF the
are i ncapabl e of peptidoglycan synthesis; they are

t MpBfcuites. not sensitive to antibiotics, such as

penicillin io and its anal ogues. Mycopl asma have
devel oped by degenerate evolution fromgram positive

b la. Mt h a l.ow nol ecul ar _percent age ni ne and

oo SontEs, AR B ot baibaaS, o Rl Tammals,
Bagpiileys fisBt hARE CMR] Phénts.t 'T’HefI éfétﬁlbdérﬂmés? 4t Stmplest
The Mdl1icutes have |ost, during he process o

epobkiryotes. dllsyblatkatigt glrwalbfanthet inGgabld 6f peptidoglycan
information. It is this l[imted 15 coding capacity o
t lysntheals; dhest atcetherefors oot s¢usitive pfaraahbtdtrcsyvag(cfgﬁs penicillin
life.. Most, specjies are facultajive anaerobes, but )
SORE i1F GTBI9ERES: MYCSRIPSHIN AvE ievelma by (dagsierle cvolution

t e ! bj ria. Mire than 180

e SRPRSPE TR Foll T RELRr ahiiaat” Buatine and
dicgtdsied cor@ntyE DN ASERIRNLASHLNANY, B HBIRPCGHE0ES Qs and
human, bovine and swine have been i'solated from cell
ctiwouCnstridiere speaesi Khe péollieatdshizdveabusguairifi@ihe Pp8oess of
of ai“I, nmycopl asma, i nfections; these are M orale, M
afyPton, g substankiabpesnel thair ganeticaimfermmtiomyrisithisslimited

. laidl.aw i., The paj or, caus of infection igs,
o A0 RN Mot b FeBRED I ROSE For*s phESRIC pRS tilifs. Most

| Bp&ies are faculiative anaerobes, but some are obligate, and hence the

similarities in their metabolism to anaerobic bacteria.

More than 180 Mollicute species have been identified of which 20 distinct
Mycoplasma and Acholeplasma species from human, bovine and swine
have been isolated from cell culture. There are six species that account for
95% of all mycoplasma infections; these are M. orale, M. arginii, M.
Jermentans, M. salivarum, M. hyorhinis and A. laidlawii. The major cause
of infection is cross contamination from other cell lines introduced into
laboratories. Also an unwanted source of exogenous mycoplasma can be
found in tissue culture reagents, such as serum products. Mycoplasma,
unlike bacterial, contamination rarely produces turbid growth or obvious
cell damage. Viable mycoplasma can be recovered from work surfaces
seven days after inoculation, and mycoplasma can also pass through
bacteria-retaining filters. At their maximum population phase there can be

as many as 10° mycoplasma/ml of supernatant, at a ratio of 5:1 with the



25 | aboratories. Also an unwanted source of exogenous
mycopl asma can be found in tissue culture reagents,
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contami nation rarely produces _turbid growh or obvious
cell damage. Vi able nycopl asmd can be recovered from
wor k surfaces seven days after inoculation, and

ny,copl can al so pass thtough ,30, bacteria-retainin

T B S et TRuE S ofa D e e coResiritiaS In the
be - t ant ar, :

P squiite RRAT, Y YR SHEiorB RS IREL B pBbely is o
3 105t p6tt las to Whdth€seRteoplayea Rndsihd dirf9We ¥ithin mammalian
det ect abl e concentrations in the culture nedium they
areellshnrultis®® adsorbed onto the cell surface. It is a

nmoot point as to whether nycoplasnma enter and survive
within mammalian cells in culture. 5 Mycoplasma are

c e, of altering,al t _.ever gperty of an in . |
v RO Bleing s “CaELE oF Py B ingRL GFEDH braehl aho, in vitro
[ [ Ar :

TRl THLF S G BRIy R, 3 AIQHR affnE, Infocted
nogukaey ety .celisr eahibibiabeaghc aroptbpehhhes Havendsilism and
inplicated as io virul ence determ nants; these include
sasemlicddegyr Centaiod bdelogicabf pronecrtied abaned  leeery niasplsnatdd  as
as _.phosphol.i pases, ATPases, . Qﬁqﬂ(})l ysins, proteases and
nOEPUSRERE  HRkETEMRtoshote] inCHi]G aoeoraliom] OF gRgefugHon of
Wi S I st t hei l nat i s often . .
s NSRSt 1 T RBIATDRL  RPPLE O tysin,
egsioteasyd sdhiisledses iR the Ho8Sé&lt AIG6u.t 0 anti biotics

and ability to pass through normal bacterial

sterilisation filters nmeans that they can evade

typi cal precautions of cell ~culture technique. As a
r e3uIa) f PEQRicHe Al wycopseia & thatviheir chptasination is often

LA, P O R S bl SR i
CARLSpHLL e AL TS, g5y PO ool
sterilisation filters means that they can evade typical precautions of cell
culture technique. As a result of the negative impact of having these
contaminations going undetected, it has become evident that continuous

screening is essential for any cell culture laboratory.

There are a number of studies that have shown that at least 10%-15% of
cells in culture may be contaminated with mycoplasma. (Rottem and Barile
1993, McGarrity and Kotani 1985). Most cell biologists recognise the need
to perform routine testing for mycoplasma, however due to the cost and
inaccuracies of the currently available tests, this has so far remained an

unrealised ideal.

The only accurate method available for the detection of viable mycoplasma
is culture of the micro-organisms. However, the difficulty associated with

their in vitro culture has proved problematic due to the complex media



cells in culture may be contam nated with mycopl asma.
(Rottemand Barile 1993, McGarrity and Kotani 1985).
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routine testing for nycoplasma, however due to the
cost and inaccuracies of the“urrently avail able
tests, this has so far remained an wunrealised ideal.

The onl PCC rate t hod ai.l abl e, f t he detection

of TeAULSHeIon, ey guliyatien |qtuqzlelgé8}. heulture has also been
; - i .. i i : i d

SRR B IR B S FRSRTHEAAE o et

dug sip]1é Reatle FBEAYsHE dHawdR 2 W04 r &8
PCT/S(%ZOOM 00%7 S4 reqYJVi red for theil:trgk%u ?itsat?{egnweeks by

( Raighty ekillatl stA88)ith Cettyt speeifimsularsaeeeemennsTlgeria’ taken
to, be the npst sensitive method, as it is said to be

abliSed fesudfepbéie nged toguitutg the eelly tmai wifficieotwumber titereby
results takeg two to.three weeks . hi.ghly skilled .
o By G CabR it o8 LB e S inghifbmREE arhienes stain
ti 2 cl r d: t t he.
CoPpebpRRaSchz, B it oh R M0 BBl S " o
c olngoogiasmahpeiiluchiy hiieroseepidi sdloRtsi &8 aUshd¥dct@ristic ‘fried
Di enes stain. Mcoplasma can be cultured on agar and

i negs’ oapipestancey growinghembsddednj dé agar gttodighi stgne colonies

m croscopic colonies with a characteristic fried

eggay Z9h éé?‘é(r?%l&@@weﬁ&eéﬁ%@dﬁb@ei e spaeagieains that cannot be
al | onj 130 y_not .groyw conpl gt el .
eSO p R B aelF o gl e These strains
r eehiry @UONRIsUS] BEltdleafid ahdir 365 fioH aBHQHQ%t‘fH&# 1€ The latter
medi'a. These strains require cell-assisted culture

f cappirbailr aids oh dié wlentifidatictenhd Uerativanf niyplainiLEpecies that
approach aids in the identification and detection of

madspratahostiedi ayfagestRogasoand Beribod P93k Howevdrades to the
(Rottem and Bartle 93) . wever, due to _the 15
co?%?ﬁl&ca%é(g @F{ﬁ eO%Eh? h@lﬁnlgu ARG ED e hise stestsh@ge most
t ) .testing
sariTuh fOR by R Rl KPR BARILE
detecting nycoplasnma in sanples is the assay of DNA
using a fluorochrone. One of the nost commonly used is

4' Oge of ¢heiFiamplae neaph efydetetiolgemyic dpldsie fih saingées is the assay
( %@Pb%\IA %%gngng Scprtoc to?lllgl I6]116I gf the most commonly used is 4’,6-

diamine-2-phenylindole dihydrochloride (DAPI), but Hoecsht staining is
considered to be the method of choice. Cell culture samples are taken, fixed
and stained with Hoechst 33258 (bisbenzamide) and examined under UV
epifluorescence (Battaglia et al 1994, Raab 1999). If there are mycoplasma
associated with the cells, then the cell nuclei will appear surrounded by
fluorescing structures in the cytoplasm. Negative cells are represented by
just the nuclear staining of the cellular DNA. Accurate interpretation of
results from DNA staining requires an experienced eye, it also needs

specialist equipment i.e. a fluorescence microscope.

Mycoplasma detection by PCR is a commonly used test by external service

laboratories, and is also performed in those laboratories that have the



consi dered to be the nethod of choice. Cell culture
sanples are taken, fixed and stained with Hoechst
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epi fl uorescence (Battaglia et al 1994, Raab 1999). If
there are nmycopl asma associ aPed with the cells, then
the cell nuclei wll appear surrounded by 25

fl [ t t in.th t.apl Negat.i ve . .
¢ oPTREOBHIS G FRIBERY. d D\PHIESUSEAdN P elasa o (R dgtsopomeal

t r . r ' tiop of esults.

{1 GEREH Ry A EoIRL B BERLRK: 8o Bin LR Gion of
neReral 3peSeR(R8db 900 PMESSt dorbmertidily AUHBAREPER kits require
m croscope. 30 Mycopl asma detection by PCRis a
combtiieyampkfied psodurys ba healyatd bgraghnme dehlioctiophbrsis, with
and is also perfornmed in thagse | aboratories that have

S\ 62 PoAtteBp 0daeonlBng e aeptapitabng species
oS oS BipBlsR gy BRLaBHY et Ron sutkatiuenone,

al | owi ng the detection of several species (Raab
1999). Most commercially available PCR kits require

t HElte Migoplashid PER BLISIA GtemocraRuaBd 909) 2818sQifa dffferent
el ectrophoresis, with 5 the resulting banding patterns
desystemiL,niangl tdamnobntlstinguishndpesween espeqieses ditis kit includes
Hoypever vjs isation o andi ng patterns is

sdﬁg%@gﬁ}@' %@ W)@oﬂleag'ﬁ% peediet | iscaptwet FertpetheRaaface of
1 relies differen syst.e and .cannot . .
di%gglilsngﬁll s% Bﬁe%? ngéﬂe s %@ eé(.)at%i §V1{Pﬂ tarfq}fg}gpd%%emp@eromdase
di [ in t ' NI E .
e oy ol PR ISl i e By BLRIRE (YD) is
antisualisgdxismemn stapéaradE0ESe platongadeat e. The col our ed

product with tetranethyl benzidine (TMB) is visualised
using a standard ELI SA plate reader. 15 Life

Technql. ogi es has,. devel oped the MY ECTTM Kit, based

orl ol apfagies, bt dRyelRRsntico MSEROTBASD Kithnbared on the

f . i nal S Lf Jat all), in mammal.j an

RSP TR e il B TR B

et 00 fih Beard B8 RXiahiRAS I(%rﬂ&f&?@ﬁl%w. ThidenZyé Eonverts 6-

products (6- nethyl purine and' 6- et hyl’puri ne

r ithethiytfeirineThdecasisbyside q6-MBDR)diihicontwd toxic products (6-
methylpurine and 6-methylpurine riboside). The assay requires addition of
the contaminated cell line to an indicator cell line grown in a 24 well tissue
culture plate. The 6-MPDR substrate is added and after 3-4 days of
additional growth, a crystal violet stain is added to test for viability of the
indicator cells, in that mycoplasma positivity results in production of these
toxic agents. Although it has been reported to detect 1 mycoplasma cell per
200,000 target cell, if the medium conditions are adjusted to favour the

growth of mycoplasma (Whitaker et al 1987), the main disadvantage of this

system is that it is labour intensive and time consuming.

It is possible to detect mycoplasma antigens using immunoassays,
employing antibodies raised against mycoplasma antigens. For example, the

detection of M.pneumoniae in clinical samples (Daxboeck et al 2003) Use
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additional growth, a crystal violet stain is added to
test for viability of the indicator cells, in that
mycopl asma positivity results in production of these

toxj. . agents.. Al though it has been reported to detect

1 ﬂt/a ggq]aéltg@dpesp%?o%%@omegw 15511@&31‘[@(@1. ITher¢ ateha number
med; r.g.agjusted to fav e r owt.h

e B RR BB L 1 S AR )
di o Ii j tomrtral .
LT e tnl i S e i I ETISA), o f ptoctiqn of a
nymapbesofmgnoplgems thst iuyel implivad®8a s anindd HRARHOYi NY

anti bodi es rai sed agai nst nycopl asna anti gens. For

exanpl e, the detection of M pneuinoniae in clinical

I b k et al .2003). Use WD_2004/ 094656
SRS AR S S T s A oo, e
RSB LRSI SGRiE oIS, o, ey

| ahefiatpetite dsbiS)s. NOHRPAY EMHEVEE tﬁdt"lg,eﬂax}e'ménﬁ?ﬁf}bﬁpﬁetect
nunber o

assays (ELISA) for the detection of a
muypdpigsmatshetiehavgenarpl.i cations in animal health. 5
Most of the known assays take a mninmum of 24 hours to
conpl ete, need expensive equipnment and a significant

2Kk B PR 5R B Aephey tp ESnbich S B oed fo getect

d ' ' .
oKl W SITAIBRGL S0ty Y EBlon

t angletiasmasnoveppasime the esrymeUATPRSS in ThRA88RYIntS The
based on the observation that nycopl asmas
ovd I Paseoaciedty hé reycoplesmaraeevirts kafftpéersnuelinda. oTbeternally

et 45 b SpiBriaame B BREactireble, THerce, i rues i based
oo QPSRRI AP maMRRCSs AR B LY e da PR sopmple on

t heizgARptEntaiing reagent (containing a combination of pyruvate kinase

and phosphoenol pyruvate; adenylate kinase; glycerol kinase, myokinase; or
a combination of creative kinase and creative phosphate), which converts

the ADP to ATP and detecting ATP using a bioluminescent reaction.

The disclosure of UK patent No. 2,357,336 is incorporated herein, including

for the purpose of possible amendment.

The present invention seeks to provide further means for detecting

mycoplasmas in samples, such as samples from cell cultures.

According to a first aspect the invention provides a method of detecting the

presence of contaminating mycoplasma in a test sample comprising:

(1) providing a test sample;



enzyme contai ni ng reagent (containing a conbination of
pyruvat e kinase and phosphoenol pyruvate; adenyl ate
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of creative kinase and creative phosphate), which
converts 20 the ADP to ATP ard detect i ng ATP using a
bi ol um nescent reaction. The discl osure of UK patent

the ol Sl e. SR PR IS HnGolne Baivific (B i degetate kinase
' ti i ge furth for detectingd. .
ool homa QBT LanRial Kt "B RPN, S SEL' Aivity

cul tures. ‘Bﬁ%&%ﬁidﬂ&aﬂ\% & fhier srles@foeestt cdrﬂﬁn'iﬂmﬁgtm%oplasma;

provi des a nethod of detecting the presence o

cont ani nat iand mycoplasma in a test sanple conprising:

30 (i) providing a test sanple; W 2004/094656

PCT/ GBABD4/¢ryiigving the {ept 8% eomgnimatedovithewseplpyge on the
the activi . ' enaLer e

ki nase in :béselg t§ gg‘%}ggg%p%ﬁlg%&g{r%&?gﬁ Mact Fb.atcﬁ%zg‘.n%p (i).

i ndi cative of the presence of contam nating

mycoplasma; and 5 (iii) identifying the test sanple
adrebueblyi Heermatheid: furthge opinpsises the folhewingatps pefformed after
de% ect.B Ent azd/ OF rzeasur enment of said activity in step

(%19 () PPthetorsstiep (ihe met hod further conprises the
followi ng steps perforned after step (ii) but before
step (il 3: 10 (iia) obtaining acetate kinase and/or

car bandiie) lobtrsimgacicetste ykinasé oand/pi ocarbAinatiet ldahed activity
and/ or nmeasured i.n a correspgonding control  sanple; )
and (iib) é%f%%l@tlﬁe edefesiod; ayd/ge terasatpdaiy pogorresponding

measur ed i sanple 15 (B) with that in the
control sa%ﬁ}t’g&(%ﬁfﬂfh% in the test sanple is
i dent i f(iiBH campany MBlaBEiBAdMdEN MPARhERIR iR the test sample

(B) with that in the control sample (A);

wherein the test sample is identified as contaminated with mycoplasma in
step (iii) if the activity (B) detected and/or measured in the test sample in
step (ii) is greater than that of the control sample (A) in step (iia), that is,

the ratio £ is greater than one.

In a second aspect the invention provides a method wherein detecting and/or
measuring the activity (B) of acetate kinase and/or carbamate kinase in the test
sample in step (ii) and/or obtaining acetate kinase and/or carbamate kinase activity
information (A) in a corresponding control sample in step (iia) comprises
detecting and/or measuring the appearance and/or disappearance of one or more of

the substrates and/or one or more of the products of the following reactions:
(Ri)  acetyl phosphate + ADP ¢ kinase 5 etate + ATP

(Rii) carbamoyl phosphate + ADP “bamatekinase o 0 onia + carbonate + ATP.
<>



step (iii) if the activity (B) detected and/or
nmeasured in the test sanple in step (ii) is greater

wao banoo4ess of the control sanple (A) in step (PCEHEB2004/001647
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that is, 20 the ratio Ais greater than one. In a
second aspect the invention prgovi des a net hod wherein
detecting and/or neasuring the activity (B) of

acgt at e E,I se, _and/or carbamate kinase in the test
secrﬁf&?%faP :gﬁ% Sefecime AR & MEBYHING SlgPcuppriseskdaiegtng and/or
[ bagppt j: |\ 54 nf ti A) i
e TR ST BBkttt by RTPR)S b cnaion
dehegduréd by St JTRAGHS 'réw:tﬁ)ﬂ?]g:ﬁ{é@?ﬁf}faé‘ gf’olﬁ%%é%ent raction.

di sappearance of one of nore 0 t he "substrates an

one or nore of the products of the follow ng

reactions: (R) acetyl phosphate + ADP acetate ki nase
aclelght-emittiep SystemR h3ve aberimoknophosptatisolatedDdrom  many
car banat e mase.ammni? + car bonag;: + ATP.

4 0. WO
2 0BG AERE CRERLER>0 S BAS £FTTAH PACIPEAaBIGf0Zqa, coelenterates,

d Wale d/ : Ul I ses ectin
CRupRcg S0 AR W, PR, SRUNE S5uIEA S, b sctcs
| pattwatlocharfivediics 6L aRUSQEIRWR SN PSS lang Juciola and

reaction, especially a biolumnescent” reaction.
Ligkiek- dieetles ngf sgetwsnpynepieomeen knowmngnafi sdset @dganisms,
frommany _ | umn gescent, orfé%ani,srrs, i ncluding certain

bgeﬂfz_gma&fsaléy 688 W&,df%@ petiensiake phasd insekichfthe free energy
bR BTl §49L S8R0 pen, when
Phat icRbiSed RRnEMIE %})oﬁtﬁﬁe&%@#’ Q%tﬁg@%otrh%%rgg%@ §{%§t%esﬁsi%ie light

genus pyrophorus. Tn many o

eng gnatted alhis anittddiigdd ioxaldat dsohimhorscdrke pl ace in
which the free energy change is utilised to excite a
nol ecul e to a high energy state. Then, when the

OISR ISR SAELAESOUELY o 05 ot "G s

state, VISl t

| 9yeald, Sthvebs&hved e pERIATANS fOP dﬁ%@f'ét@ndiﬂgicffeﬁﬂ)?ﬁﬁinescence
y I es, Photinus

particularly that fromthe firefly specie

Ei)sglajjim&r?e E?\éﬁgg stwiees. asThrargairghs lhoifetane 65 siragfzyifle Okhich
appears to have no prosthetic groups or tightly bound metal ions and has
550 amino acids and a molecular weight of about 60,000 daltons; the
enzyme has been available to the art in crystalline form for many years.
Studies of the molecular components in the mechanism of firefly luciferases
in producing bioluminescence have shown that the substrate of the enzymes
is firefly luciferin, a polyheterocyclic organic acid, D-(-)-2-(6’-hydroxy-2’-
benzothiazolyl)A2-thiazoline—4—carboxy1ic acid (herein-after referred to as

“luciferin”, unless otherwise indicated).

ATP can be detected using the following bioluminescent reaction.

Luciferase
ATP + Luciferin + O, T> Oxyluciferin +AMP + PP, + CO, + light
Mg (emission at 565 nm)



since the earliest studies. The P.pyralis luciferase
is an enzyne which appears to have no prosthetic
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acids and a nol ecul ar wei ght of about 60,000 daltons;
the 20 enzyme has been avail aBle to the art in
crystalline formfor many years. Studies of the

cul ar nts in the chanismof firefly
g e SRS SR A ———
t t enzyrres is firefly
hé etealtrglﬁ%&%%%?l;m?gérocycl i c organic acid,
D( )-2-(6" - hydroxy-2'-
benzot hi azol yl ) A2-t hi azol i ne- 4-car boxylic acid
( Hencafemasef hay beef esedds banesns @Hadshyiigf @Fte, condb@$stions of

ot W se_.i ndicate ATP can be detected using the
O‘Pfgvvl aﬁg 13130I3t§mlﬂgas dealar r A4t icam. be |detedted awith BighATRality

| ipé‘ﬁl? 51 o s Py e A4Sy e dboifoBm asaction is highly
&8R0RA DPP6AT S, gx%ﬁﬁl’gﬂ_g'eb%icen}% rgpl?{)dﬁ&ts 08 ﬁ{ag 2% of the

| early related to i on

meight rshettned by AT Aahetes:. nbdléddi @ @%ﬁh&(}@ ge?eﬁro‘d%@é’ less

as_a neans of assaying mnute concentr

Atlen 8d%ittl e as 10-16 nol ar ATP can be detected with
high quality preparations of the enzyme. The

| uci f erase- Iuciferin reaction is highly specific for

A-EP \'azliﬂﬁg ete)flgdggéerg% Sq 31) ATPIﬁé(ﬂg&ice rﬁ%ut Egg;gﬁ{f grfgans of
t Me@ﬂ%phﬂ‘l\%s RinedHAR hl%ﬁ%ras hat sgvéra bedffe SHEILAL cﬂﬁimg,
Pom t (fl

| uci ferases can be i sol ated glrectl

orgemg aftherbe¢ht ducifeRNASOL T peidig l(ﬂfdﬁy@f &ﬁ@sf&i‘r 1uc1ferase
several beetle species (including, anong others,

| BRABIEsE Bplcvgzayhdncql@nw (¢lecﬂq bf)eﬂebhélefluurfetaﬁc |offdr mzam
f I hQJ?I beetle) t he

I zﬁ (%ﬁe% asngl lﬁl afg g f; r(z(z } q e ae{&lt,h]@87 Masuda et

| 'dg'uflg@fs eWBbdlet laft &R SpuHEY B atilt %pphc%tg ion ' Publication

No. 0353 464) are available. Further, the cDNAs encoding luciferases of

any other beetle species, which make luciferases, are readily obtainable by

the skilled using known techniques (de Wet et al., 1986, Wood et al., 1989).

With the ¢cDNA encoding a beetle luciferase in hand, it is entirely
straightforward to prepare large amounts of the luciferase in highly pure
form by isolation from bacteria (e.g. E.coli), yeast, mammalian cells in

culture, or the like, which have been transformed to express the cDNA.

Further, the availability of cDNAs encoding beetle luciferases and the
ability to rapidly screen for cDNAs that encode enzymes which catalyze the
luciferase-luciferin reaction (see de Wet et al., 1986, supra, and Wood et al.,
supra) also allow the skilled person to prepare, and obtain in large amounts
in pure form, mutant luciferases that retain activity in catalyzing production
of bioluminescence through the luciferase-luciferin reaction. Such a mutant

luciferase will have an amino acid sequence that differs from the sequence



al ., 1989, Wod et al., 1989, European Patent
Application Publication No. 0 353 464) are avail abl e.
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beetl e species, which nmake luciferases, are readily
obtai nabl e by the skilled usithg known techni ques (de
Wet et al., 1986, Wod et al., 1989). 20 Wth the cDNA

encodi n beetle luciferase in hand, it is entirel )
st? ?&ﬁﬁ#&lwpw esplerlciigrage ahaBe AT guese pastions ite et
l ugi f ' i r i sol.ation from
el (OO TRy AR FO00RM M P UF piRear @fetosure, the
C Ukl Guci echd ' '

e DR BB etiOy Rt DK R ORRIHRR 1Pl B Rarurally
c ONADeetlendbung ddsetthe hucthite] awhchandtaih CactRhty |y préviding
rapidly screen for cDNAs that encode enzynes which
cabiplyhinesernce| by ¢aalyzing the fluciferasehmiferin (smtione of such
Vet et ﬁ'l ., 1986, supra, and Wod et al., supra) also

al P Al WO RTINS P ETASSS: t 0 prepare, and obtain in

| arge anobunts in pure form nutant |uciferases that
retain activity in catalyzing production 30 of

bi ligmhogssefated fi@uthhbhaelheal cﬁfem%lvlbﬂﬁbﬁ ety step (i) but

reaction. Such a nutant luciferase w ave an a
achefosestepr(@i, tthatsadiflees drdatabst s toclyvenns M?coplasma and
20 446%946 6 PCT/ GB2004/ 001647 10 of a naturally
ocd86reoYiglasee their celdulpe castentst ingmeheosamplee Poledipsnsons will

(@1 l..7..1996, MO 01/31028 and .\WD 00/ 24878).. In .
t\rﬁeﬂéﬁsetgé(}]ttﬁ%ﬁ Dt & e Ieﬁfécte%lel%%a- V%?We?gé%@tgogg including
COpIRABGS DI PLnRE] '

naturally 1n beet g’sélgﬁlt A%ﬁ%t%%eﬁgseﬁnué g’ﬁ%cg gﬁi\?\:l'ﬁ{lf (I:IhethOdS such
r edsasonicationwdté.y i n provi ding 5 bi ol um nescence by

catal yzing the luciferase-luciferin reaction, of such
naturally occurring luciferases. It is nost preferred

th ' t hod ;0f. the i i,on, N t [ .
Rl STEL R0 90 BRI b4 SBubd i
I t . [
Y50, TV e s ooy WED PR W of e

wi Miycopldema teetidmehdirahey bits whivh Becsehbesfed thy call wall of any
vari ety of  nethods including application of
chasieain whichyspy bs nresentgdixemplay daserigant ettt inclades the

such soni cation etc.
158 o fow Lhchtrations (Ce.g. 0.25% v/v) of a detergent, such as Triton

X100.

The preferred lysis method is one that is sufficient to lyse the mycoplasmal
membrane, but would be ineffective against bacterial cells. In studies
comparing eukarytic cell lysis and bacterial lysis, it has been observed that
non-ionic detergents (mainly polyethoxyethers) could be used to lyse
somatic cells without affecting microbial cells (Schramm and Weyens-van
Witzenberg 1989, Stanley 1989). It is the presence of the rigid cell wall that
makes bacteria less sensitive to detergent lysis, and more rigorous lysis
procedures are required to lyse bacterial cells. For efficient lysis and total

protein release, bacteria often require exposure to enzymes such as



15 Advant ageously, the lysis is effected by treating
the sanple with a detergent, or other |ysis nethod,
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menmbrane but which does not gffect the cell wall of

any bacteria which may be present. Exenplary

detergent treatnent includes the use of |ow

c j e ; g

TPl BTACh Syedl A e ¢ RN B m W eferred
t hlatergentaufiopslhant 1yds byrsditivhe areshoptmbeinaffgenbr ane,

but woul d be i neffective against bacterial cells. In
studies conparing eukarytic cell lysis and bacteri al
lysis, it has been pbseryed that 25 non-ionic

dﬁ‘é‘?

OEHt & QIRPRITALOEN Yt Basiermeydh Peesliics Webidsstowth, and
I o/t | . ' J f N 1.crobjal ;cells
(SRRl 5o bR Vb iy Ble Skl Syl e e ontrast
198 oschpy] THebe BHRSENCBulBlret NG 13
mkesosga%¥eri a less sensiti Vrg ?(&;andrgtgeggggtédl 9‘??% E%ﬁ%’ and
ndissardeglortoaightl apedys  procedures are required to |yse
bacterial cells. For efficient lysis and total 30
protein release, bacteria often require exposure to

e s, sych as WO 2004/ 094656 PCT/ GB2004/ 001647 11
| R hagtern, BrcApfRmacERl Rass ID(PEn edh#siVbdilter used for

L3880 PR LA O SRR R bkl o
CARtABLRAIB DR ¥ hihabaciehhd ﬂ‘f{éokla%ﬁ’l?ﬂ Li*]%ﬁtefn%gﬁgn through the
gromn, and 5 bacteria are also vislble when V|eW|n§

aadéitionmfld filteitiondesp. phase contrast mcroscopy. These
bacterial cultures can be detected quite easily and
di scarded strai ght away. Unlike bacteria, mycopl asma

111 pass through .45M filter used for 1o filter
SHenef; 3o et Badinents oF the 176059 tha st Semple 13 passed
p ' t {.Sti i.sh t yeen bact eri al.. and .
n{;%g%@léga rraqﬁcf:eglr?? a%ﬂ%gtllﬁ o%[ § h&gugﬁfft Re™5%q aﬁﬂe@n pgsogs will
F bpireaiatOthat iPthe HeNGAnplens Ricate foPRnsoROGATEL Stopfexample
the invention the test 'sanple is passed 15 through a
bby tpessiag if ithioeghinbsttepa-felainifh festy steis 1wt inh@sttant to lyse

persons W || _ ) ) : .
mycoplasma selectively, i.e. without lysing bacteria.

In a preferred embodiment, ADP is added to the test sample prior to the
detecting and/or measuring step (ii). However, the assay can also utilise

endogenous ADP.

In a preferred embodiment, a mycoplasma substrate reagent is added to the
test sample prior to the detecting and/or measuring step (i), the
mycoplasma substrate reagent comprising: acetyl phosphate or a precursor

thereof and/or carbamoyl phosphate or a precursor thereof.

By “a precursor thereof” we include one or more compounds from which
acetyl phosphate and/or carbamoyl phosphate can be generated. Exemplary

reactions are outlined below:
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nmycopl asma sel ectively, i.e. without Iysing bacteria.

20 In a preferred enmbodi ment ,12ADP i s added to the test
sanple prior to the detecting and/or neasuring step

(ii). However, the assay can also utilise endogenous

ADP. In a preferred enbodi nent, a mycopl asma substrate
reagent_is.addedprbsphotald@eryladS { e85, S le prior to the
det’ect iar?at%%\ﬁg?)%r measur | ‘g.asc?télgﬁlﬁssgaet he nycopl asna
sylipt r afiulliaagenhmeeapy Sy hae¥ 0 s pRakh ey 0 Hhasphate +
precursor__thereof and/or carbanmoyl phosphate or a

pr ecur sGPitkiRer eof . By "a precursor thereof' we include
one or nore conpounds fromwhich 30 acetyl phosphate
and/ or carbanoyl phosphate can be generated. Exenplary

r i i;Red 0 /

P O B B g o e R oL Ao P na psteate
| assganedyd coiidspblate a(pregursorn, suth anecetybonni a

om t hi ne carbanoyl transferase carbanoyl phosphate +
ornithine 5 Hence, instead of adding acetyl phosphate

| el SEHERT P bR PhosERARecRIa afha Bracyisor, such
i nst ] -
oracar ahfle 4R ARG, BIRBIIT AR AR, ¢ e

nmycopl asma substrate reagent. It is nost preferred

that both acetyl phosphate and carbanmoyl phosphate
adtlismostepetsoed thatebahbfacatyd plisbphatecoandeaszmpdyd phosphate
prior to step (iji), Ln the nmethods of the invention..
THING/ FnBISCREO8S Hasael areaaddsyd toothengesmiple aaiar fosstep (1), in the

canrROUS it 8 R et n TS sufblis o HB8ie RERE FE RERpplasma
ACRnBRinAHBASS B rPed Gt BRERIR iy BGNEsmENAUNES either or both

substrates by means of their acetate kinase and/or carbamate kinase

enzymes.

Alternatively, a more specific assay can be produced by only using one of
the above substrates or precursors thereof. Such an assay will be specific
for mycoplasma which only use one of the enzymes acetate kinase or
carbamate kinase. The following table 2 cites some examples of the
members of the Mollicutes family (parasitise mammalian hosts) that utilise
acetate kinase preferentially, carbamate kinase preferentially, or both. In
addition to those listed below there are a number of reptile, insect and plant
infecting mycoplasmas where biochemical investigations have identified the
use of these same pathways (Kirchoff et a/ 1997, Forsyth et al 1996, Taylor
et al 1996 and Tully et al 1994).



Al ternatively,
by only using one of
WEe@s9w66 s t her eof .

a nore specific assay can be produced

20 the above substrates or
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VHASE Acetate kinase

VSl S rbamat e ki nase

nyfhengesitaivy; |

i ne | ysflwordrpeniag e ki na

5e A VAcetate kinase

Q=

i Mepsaies er ment i ng Acaialeedktdaas e

Acetate kinase

M.penetrans Arginine lysis and glucose fermentation | Carbamate kinase/Acetate kinase
M pirum Arginine lysis and glucose fermentation | Carbamate kinase/Acetate kinase
M.incognitis Arginine lysis and glucose fermentation | Carbamate kinase/Acetate kinase

Most preferably, in all of the methods of all aspects of the invention, the

“corresponding control sample”

lysis treatment and/or addition

interval (e.g. more than approximately 30 minutes).

embodiment both of the activity
sample, the test sarhple. A firs

is the test sample prior to a mycoplasma
of a mycoplasma substrate and/or a time
In this preferred
measurements are carried out on the same

t activity measurement (A) is taken either

before or concurrent with a mycoplasma lysis step then, after addition of a

mycoplasma substrate and/or a time interval (e.g. more than approximately

30 minutes), a second activity measurement (B) is taken. If the value of £

is greater than one the test sample is identified as contaminated with

mycoplasma.




M | agogenitaliurn G ucose fermenting Acetate kinase
M mycoi des 3 ucose fernmenting Acetate kinase
wop@npr4eams Argi nine |ysis and gl ucose fernent BC€T/GB2004/001647
Car bamat e ki nase/ Acetate kinase M pirum Arginine
| ysis and gl ucose fernentatiobd Car bamat e
ki nase/ Acetate kinase M ncognitis Arginine |lysis and

gl gﬁl? ﬁ fermentation Carbamate Ki Q‘ase/ Acet at e ki nase
Mo % ePeiisaps ywili gpareciase thave thet hotespindihg @mpet tsemple”

of ' ntion, the 5 "correspondi ng, control sanple"
i S“ﬁ‘ﬂg %lgéteoes énBTeéleBW“&Pe(f &egaﬁﬁ‘%‘c &Bpgghéamp}gi But this is less
treRfs@ed. and/or addition of a nycoplasma substrate
and/or atinme interval (e.g. nore than approximtely
30 mnutes). In this preferred enbodi nent both of the
activity neasurenents are carried out on the sane

5 salpre, crbedimsst, epbetrolAsimpkt has theeht shoveasorengrke from
(A) is taken either to before or concurrent with a

pPRIaRma) Grafammagign; papitable meqthedifor deingfthis include PCR

L d/. ti i nt | . g.. .
B DR MRRL i SR 1R aBe oS st foslied hercin,
NERiR, 8AtdHe éBbolnd@kK ggi“éggrﬁc‘%ﬂgn(?ﬁ;}é ;bg)nﬁfol agiéﬁeg’s we mean a

greater than one the t entifi

c cratigpie rvattiell ooitdins sylosopitad NBtheldnWON2AO44108466 contained in
PCT/ GB2004/ 001647 14 Skilled persons will appreciate
10 ¢ 1he teshsampls, bus pavieh, plikerthe tést samplas has beeh shaws do be free

d i ned i.ve, le, b his i
" B ShEPBlaRER. ST Ep o led morans Bohanoreciate that a
S . ee firo opl as
c anpShlda BSEHARANCL o itlh i e SR Efh ogmown
PGRethbds!t AnGumBBRof sifIbes fRMo ! /b ReRgwel ‘tﬁ“i%‘%g%{ﬁrfaélﬁitBarﬂe

met hods as described herein. Thus, in one’e
byl 9980 hikp an divtline ofittestings kitplaad seevicesiis givanimRaab ef af

s %&Q contains substantially the sane material as that
C tned in io the test sanple, but which, unlike the
test sanple, has been shown to be free from
mycopl asma contam nation. Skilled persons will

apffeeekBtAnpRaindor control sample can be a cell sample, such as a cell
culture sample, especially a culture of mammalian cells. Some examples
are listed in the following table 3.

20



mycopl asma uncont ani nated condition can be shown by a
variety of known nethods. A nunber of suitable
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an outline of testing kits and services is given in
Raab et al is 1999. The testlanple and/or contro
sanpl e can be a cell sanple, such as a cell culture
sanpl e, especially a culture of manmalian cells. Sone
exbahlect Cammpnlyt ealtured eell lisies dhiat havetheeGtestal weing the
2004/094@3 PCT/ GB2004/ 001647 15 Tabl e 3: Conmonly

c s 891 lines that have been tested using the
assay nmethod. Cell Nane Cell type Supplier/Deposit
Nunber 5 K562 Human Chroni c Myel ogenous Leukaem a
ECalBaR9121407 UgaFtybkinan Hi sti ocyt i SubMipDeswsit KGAE
3010002 Hiy 0, HUROBIGIG! DKL ECACT BRI Teont

Cem 7 Human Acute |astic ukaem
93419 Jur}k‘glanﬂkﬁ?ﬁéﬁw'ﬁ-‘/@éﬂ*qmaLeukaem a EGAACCS$01938D3

1MI@AO Chi nasatrbdBiicytfvar y ECACC 85050382 ccGoBr?o1

Si Ki dn Cel I rmed ECA 302
Vedr;qcl)la&f ri caﬁ% §el\%§ %(’b&asdcnr?eeﬂ“/ﬂ?aaél Pl s EC&&? égﬁ%m
VRE&t Huan Ffbv@lamr Celllgyk#@ARCC 84101801  HUEEAG-RATEAS03
Urdaid i call V@h&eﬁmﬂﬁgté}@vh | Cells ECACC 8%@98?50510502

e TR N %"E*n%\ﬁh%%lé%??%?%of' Ker OG0

Caflstr ex CC- 280@n GMSPMnkEuREmyBeksast  Aden e $2013a01

EGALS 86012803, AReManforti c Snoot h Musclig. 101
Canbrex CC- 257in A549 éuman Lung Carci norm E{ EOéACC

8601804 20 HuggdmbilicsheEpateielgds car ci WC@N@@

8BB4 30 Human Broncial Smooth Muscle Cells Cambrex CC-2576
NHEK Normal Human Epidermal Keratinocytes Cambrex CC-2503
MCF-7 Human Breast Adenocarcinoma ECACC 86012803
AoSMC Aortic Smooth Muscle Cells Cambrex CC-2571
A549 Human Lung Carcinoma Cells ECACC 86012804
HepG2 Human Hepatocyte Carcinoma ECACC 85011430
FM3A Mouse Mammary Carcinoma ECACC 87100804
PCi2 Rat Adrenal Pheochromocytoma ECACC 88022401
ARPE-19 Human Retinal Pigment Epithelial Cells ATCC CRL-2302
RT112 Human Bladder Carcinoma ECACC 85061106

Where ECACC represents the European Collection of Animal Cell Culture, ATCC represents the

American Tissue Culture Collection, and Cambrex represents Cambrex Bio Science Wokingham,
UK.

Also, it would be possible to test mammalian primary cell types, plus all
those cells held by tissue banks, for example the ATCC and ECACC.

It is notable that the assays of the invention can be utilised to detect
mycoplasma contamination in cultures of both adherent cells (e.g. HepG2,
A549, CHO and COS cells) and cells which culture in suspension (e.g.
Jurkats, U937, K562 and HL-60 Cells.)



FMBA Mouse Manmary Carci nona ECACC 87100804 PCl2 Rat
Adr enal Pheochronocyt oma ECACC 88022401 ARPE-19 Human

woredoisigdes®i gnment Epithelial Cells ATCC CRL- 2302CT/8BR003/A01647
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Hurman Bl adder Carci noma ECACC 85061106 25 Were ECACC
represents the European Colleldtion of Animal Cell

Cul ture, ATCC represents the Anerican Tissue Culture

Col | ection, and Canbrex represents Canbrex Bi o Sci ence
Wki ngham UK. 30 Also, it would be possible to test

i [ |t : I h ells .
naaTi5g00; e AR L 0° FSTOCE R pa e ivell eriora epEestens which
| ty,.4 : t ' ti. b . -
SRR Ak Art A 8550 B RYBALYEL, PR, i
1§ ] I .
G RIS Ogtoplt el pf ey DRRGR: o i

suspension (e.g. Jurkats, W37, K562 and HL-60

Cel,ls.) WD 2004/ 094656 PCT/ GB2004/ 001647 16 ‘
Pré?li‘lf%ﬁ?—“lpg@g e be desied naiggdhe methedmof the iveention. For

e R o o BB AR RS ot testing

i L f h S ' ._prese

B DRSS AR S 8RR ALY hOP By
althoseeontairtieg ansmabdéfieedreidiodsisofudthas iseMant e foER1 calf
exanpl e, the nmethods of the invention are particularly

userwn),f sypsins ahdtheanpltes efipmleients; extcr eBganples of some
such as tissue cylture nedia, an%typi cally those

c SRTHPRMYUSES: PReflagend Sepplrmests Hag may bp tesied én dhis manner
(%ngh(f)\gﬁtiﬁ‘lt b(i§|4f 1o serun), trypsin, and other

culture supp?emshts, etc. Exanples of sone conmonly

used nedi a and suppl enents that may be tested in this
manner are shown in table 4. Table 4: Tissue culture
meldile adrd Tissmel enbtote média nayg hepplenieds that UahHIbE Rested

assay system
using the assay system.

Culture Media Sera Growth Factors Other Tissue Culture
Reagents
RPMI Foetal Calf Epidermal growth factor | Trypsin
DMEM Newborn Calf | Transforming growth Insulin
factor
Eagle’s MEM Horse Granulocyte-colony Transferrin
stimulating factor
Glasgow MEM Human Granulocyte-macrophage | Collagen
CSF
Ham’s F12 Porcine Nerve growth factor Fibronectin
IMDM Chicken Vitronectin
Medium 199 Rabbit Amino acid supplemnts
McCoy’s SA Sheep Gelatin
Hybridoma Albumins
CHO media Pancreatin
Embryo Culture Media Bovine pituitary extract

Williams Medium E




Culture Media Sera Gowmh Factors OQther Tissue Culture
Reagents RPM Foetal Calf Epidernmal growth factor
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factor Eagle's MEM Horse G anul ocyte-col ony
Transferrin stimulating factol7 A asgow MEM Human

G anul ocyt e- macr ophage Col |l agen CSF Hanis F12

Porci ne Nerve growth factor Fibronectin |NMM Chicken
Vitronectin Medium 199 Rabbit Am no acid supplemmts

Me : : . do bum-ns,  CHO.nedi a
pancind enfiedt 50 PRI Eho ol B fiepi 1 blelence
exdfiagéoplf¥ihh iR BRedVREMBIE, EolPrRdHROHR6,i .
LT B dopliiinh i A5csHBGIRIR, Bolfy aspect ffeing stepse- |
provi des a nethod of detecting the presence of
mycopl asma_ in a test sanple, conprising the follow ng
st&ps: moyidingadestdpmplel test sanple; (ii) without

crinos PRnerATIRE ah coriRnobS e ae ” sRbwirn Joprkinase
I gk ' t | i . i
b1 of un ALY ok oivErt ABP 1038 TT; Sl of mepouring ATP in the

out put teBasuiReRRIng Abicldfifidscbht RREALA G SbBIn AAFPATP and/or
and/ or |ight output neasurenent (B)' froma

cor r espigitiowgpwdoneasorementy(ldd; (iv) conparing the ATP
and/or |ight output neasyrenment ratio A ; and
(cljlji) obtgingng anp E&TP andLjor light output measurement (B) from a
corresponding control sample;

(iv)  comparing the ATP and/or light output measurement ratio 2 ; and

(v)  identifying the test sample as contaminated with mycoplasma in the

event that the ratio £ is greater than one.

As mentioned in connection with the earlier aspects of the invention, it is
most preferred that Mycoplasma lysis treatment and/or addition of

mycoplasma substrate and/or a time interval occurs before step (ii).

As mentioned in connection with the earlier aspects of the invention, it is
most preferred that the “corresponding control sample” is the test sample
except that it has not been subjected to Mycoplasma lysis treatment and/or
addition of mycoplasma substrate and/or left for a time interval (e.g. more

than approximately 30 minutes).

In other words, both measurements are taken from the test sample. Thus, in
a preferred embodiment, the control ATP and/or light output measurement
is taken following addition to the sample of the mycoplasma detection
reagent containing the detergent and luciferase/luciferin plus AMP, and the

test ATP and/or light output measurement is taken following addition of



(v) identifying the test sanple as contam nated with
mycoplasma in the event that the ratio a is greater

WO e/ 0ptss¢ 15 As nentioned in connecti on W th PEEGB2004/001647
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earlier aspects of the invention, it is nost

preferred that Mycopl asma | ysl& treatnent and/or

addition of nmycopl asma substrate and/or a time .
interval occurs before step (ii). 20 As nmentioned in

c wates Aonkimase petiasy (Qrarreeipesttbersoi)l. he i nventi on,

it is nost preferred that the "correspondi ng control
sanple"” is the test sanple except that it has not

be i . MSI t. d/l or, )
i oY GpLct of I URRRLER oL IE! Sn haPh Patboflitof reating a
ti¢sll chlelvel rdo nifoplashitdBoRBRIAXISRCBIpriRthe - treating a
mnutes). 25 In other words, both neasurements are

t akgpoplagms tdoataetahogl enltiteuwithi an agentrtef @nie@@ or destroy
enbodi nent, the control ATP and/or |ight output
meBYePRIATAR and suRwsquently olesieg atidianiRle fiom Hbesawipite for

. : Cning t
A G R RBi B ol o, PEIRT O B iisntitila Rreessary,
i . ake . .
el TR Lol o R R laon i
1&ctulesdatad astheaanigpilelase activity (or precursors

thereof). A fourth aspect of the invention provides an
in vitro process for treating a cell culture to

B R SRS AT 20 R e e
SOOI SN IR Ay . s

MyigeRides NEeneaiickl Ralhe) kshadySinmedllefe OhnlN8ylosin  tartrate
invention; if necessary, repeating the processS one or

o i épts/foupt@dasmebtthpnm Thtieonatess anobumber of

detected.in the sanple, 10 Most_routine antibiotics

usEHRRTCR) freatmentr produets, niechusking Mysgplasma Removal Agent

(ICN-Flow), a derivative of the quinolone family of antibiotics, also a non-

=

antibiotic treatment from Minerva Biolabs (Berlin, Germany), Mynox®.
The US company Invivogen supply Plasmocin™, which has two
bactericidal components, one that acts on protein synthesis and the other
that inhibits DNA replication. The antibiotics tetracycline and ciprofloxacin

are reported to have success rates of less than 80-85%

(www.unc.edu/depts/tcf/mycoplasma.htm). It is = therefore extremely
difficult to completely irradicate mycoplasma from cultures, once a

contamination has taken hold.

Most of the effective antibiotics are quinolone derivatives, and the
effectiveness of different antibiotics varies according to the mycoplasma
species being tested. Duffy et al 2000, investigated M.pneumoniae,
M.hominis, M fermentans, M.genitalium and U.urealyticum viability against

the quinolone gemifloxacin, and compared with a number of antibiotics



nmycopl asma. There are sonme agents that show inhibitory

activity, these include gentam cin sulfate, kananycin
waoatesand tylosin tartrate PCT/GB2004/001647

(www. unc. edu/ dept s/ tcf/ nycopl asna. ht m). There are a

nunber of 15 commercial treatdent products, including

Mycopl asma Renoval Agent (ICN-Flow), a derivative of

t he gui.nolone famly of antibiotics, also a non-
A ICRS cloitneyelincat CRRGHRNAIREAVE. pilSF afiginpBaesi nThe results

Ger,manys, , x(r). _The conpany J nviyvogen suppl ) .
ISR AR CnRBSSE WBStoREL bietal Le8apun i loxacin
0
oo beRe Rt ARAEy R, "Phne A oIS, 3poties Hhat show
t extes‘ﬁcm@bitaeteaﬁdyairmg)fdheﬁ@céda%ﬁsaﬁ@n et REME ferd¥VEhis is a
success rates of |ess than 80-85% ) :

5 (winequent .asdurtdeqa, side iy agoplicatsdebyhvagiatidns irs the responses of
therefore extrenely difficult to conpletely
i riPggicgatdep | 49P8 rthemsewceurds Myrlagma. For example,

] y h A hol d. . of .the ef [
ey EAfibe e o3I TR El Fed9Rlc 2 ifine iR aifferent
ef h1o¢fldsV Bd8s T saflle H5GE isHMtbl! P6MCE MADAS O animal source
according to the nycopl asma species belng tested.

DufTfayl@tRabindO® Gindi Bebsdr §29Hd Whileeheuspeged success of anti-
M hom nis, Mfernmentans, M genitalium and Uureal %ti cum
10 vimyreplegma dreelsents @pphersdughly| vamiablse miretentatidy batiphoff et

i th f I.bi ot i 4/ 094
CF:,O / dé%mp%m@’@g lég% rof E@}lﬁaﬁlgfrhg-ll%ia é@g\g 00’ f/:sox?vePeSPendered
clg ' r [ showed
oo A5 uAL Aty AU BhOTE e PR R
gem fl oxacin perfornmed better than tetracycline.
There are sone species that show resistance to

t éxaoplkesi whish dubody wamouss aspazts of thheinvenibgewdl now be
Thi s i. 5.frequent occurrence, and.is conplicated by

15 &%ﬁflﬁ%@&ltﬂf@%@n%% FesoppanyingdiByeyEpwhidt  upon
the source of nycopl asma. For exanple, nycoplasm
exposed to antibiotics in eukaryotic cell culture have

gi Fiotient: TR RfddtRs Jff ATPL Hhe? B BPBE BReseAd BEM hyorhinis

roma hunman or ani mal source
contamination.

20 Figure 2: A Comparison between the PCR kit from Stratagene and a

preferred embodiment of the invention ratios.

Figure 3: Treatment of contaminated cell lines with Mycoplasma Removal
Agent according to a preferred embodiment of the invention.

25
Figure 4: Ratio data with cells, supernatants and supernatants filtered

through a 0.45um (F1), 0.22pm (F2) and 0.1pm (F3) filters.

Figure 5: Effect of supernatant dilution.

30



(Tayl or - Robi nson and Bebear 1997). Wile the reported
success of anti 1o mycoplasma treatnents appears

whe@hlogses@r i abl e, a recent study by Uphoff et PEl/GBR®2/001647

10

15

20

25

30

reports that 96% of | eukaem a-|ynphoma cell |ines were
rendered free of nycoplasma ¥ th at | east one of the
treatnents tested. Exanples V\,hi ch enbody vari ous
as*gects of the invention will now be 15 descri bed

igurer @ Mhdermentans aée?:%}{?péiﬂhlsﬁyeﬂs e againghithsh different

Fi%]i) ﬁ' é: The kinetics of ATP generatl on in the
SHEESof M hyorhinis contamnation. 20 Figure 2: A
Conpari son between the PCR kit from Stratagene and a
preferred enbodi nent of the invention ratios. Figure

3: Fipueat TeM. & orchnatndd 301 GIald/ wielln esstéd @Bainst the different
Mycopl asma Renoval Agent accordi ng to a preferred

endibdiratest of the invention. 25 Figure 4: Ratio data
with cells, supernatants and supernatants filtered
through a 0.45 m (F 1), 0.22m (F2) and 0.1m (F3)

fi <. Fi. e Ef.fect , of ernat ant .di.lutign. 30
w8 Ao SRk el Gt B BB Bl gD i assa
ferinentans at 7900 CFUs/wel |, tested against the
different substrates. Figure 7. M orale stock at

14Biguet 9s Meblorhirgs tethpgaonsif differedt bhisstemd rea®ents.
substrates. Figure 8 Dilution of the Morale stock to
show sensitivity of the assay. Figure 90 M

1ot 'r@-féﬁe”%?% ép?&?%toafﬂﬁé FohoSAIg LB e e difshion of

s IR A el PR ST R Sp R e e Borhinis

or @H) a¥OM. orale (MO)

Figure 11: Shows the effect of increasing Triton-X100 concentrations on
K562 cells contaminated with M.hyorhinis (MH) compared to increasing
numbers (1-10,000 cells/100pl sample) of bacterial cells (E.coli).

Example 1: Assay method of the invention

The principle of the preferred assay method is to supply the appropriate
substrates for mycoplasmal enzymes. If mycoplasma contamination is
present, there is a conversion of ADP to ATP which can then be measured,

preferably by the luciferase-luciferin reaction.

Mycoplasma Detection Reagent is added and, after approximately
5 minutes, an initial light output reading (A) is taken, the Mycoplasma
Substrate (MS) is added and any enzymatic activity is allowed to progress
for approximately 10 minutes, at which point a second light reading (B) is

taken.
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(1-10,000 cells/1001 sanple) of bacterial cells
(E.coli). Exanple 1: Assay nethod of the invention 20
The principle of the preferred assay nethod is to

t he appropri substrates for nycopl asnal
;A?é%e 1§ myggnléﬁmaﬁﬁ@ltéaﬁ%tmrh themote; secopd asading (B) will be

neh1§§§?‘e8“haen§$°3¥§5r§'fﬁ§? 8 ff SLriaiey CAdoaRing %@Eﬁgm of reater
I A T S e el h&fmgq:oﬁa@m) then
( ;\‘%@ Yhtib @gérlg%e( fbr hbst BKER: l?gst}ﬁa%ﬁg Qi{u%‘ctgghe ﬁng%g Z light

any enzymati c activ

e ) O e B o
Z%é/r@&ﬁﬁﬁﬁ 'F’ﬁ%ﬂ?} Qﬂé/rgt@é@geer?%ﬂhfm&&ﬁ%ﬁ?rgg e?ontar?ln)atmn is

mycopl asmal contam nation then the seco

W thbicR @redié0iah 1 )&%ﬁﬂléﬁ%ﬂ‘éq $H¥vd | é 'iéﬁo b€ ﬁful ng

(A), giving a rafio of greafer than

culture i s negative (uncontam nated by rTycopI asm) ,

th the ratio $ will be 1 or nost often | ess than
Tgtertad Méwlahpﬁ dhe anventiogreomspasegraMyleapdgsma Detection

e, AP T VN R resonstsion of
t

oy A A At sy %f%f%ﬁf;sr bbbty

agmayidedtasdfophiised prspaiaibreonpr i ses a Mycopl asma

Detection 10 Reagent (MDR); Mcopl asma Assay Buffer
(MAB) for reconstitution of MR and. the Mycopl asma

RS s i B B e o
t Rhough&h 4 %n&s@%a@ﬁ@ﬁﬁt Pk W(?O%lgs%ellq Y¥stPhte of the invention
contains substrates for one or both of these enzymatic reactions. ADP is a
requirement for both enzymes, and is preferably supplied in excess in the
Mycoplasma Detection Reagent of the invention to drive the generation of

ATP formation.

The MDR is added to a sample of culture supernatant that has previously
been centrifuged to remove cellular material, although it is possible to
perform the assay in the presence of cells. Alternatively or additionally, the

test sample can be passed through a bacterial filter.

The MDR contains substrates for luciferase, luciferin and other co-factors
plus AMP and ADP. The Mycoplasma Substrate (MS) contains carbamoyl
phosphate and/or acetyl phosphate or precursors thereof, required for

detection of the carbamate and/or acetate kinase activities.



is the carbamate ki nase pathway. The Mycopl asma
Substrate of the invention contains substrates for
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requi renent for both enzynes, and is preferably

supplied in excess in the MZoplasnma Detection

Reagent of the invention to drive the generation of

ATP formation. 20 The MDR is added to a sanpl e of

c W tprefersdpemnpie ardlutieas 108g1 po extiicidI09 1 bEeeconstituted MDR
centrifuged to renove cel Llular materjal, although it

i ds pdded.blAltenappreximasly hauagtes the ﬁﬁrsui@nﬁn@m@tmemaﬂling (A)
Il1's. Al ternat.ivel ddj tional |y, the . test .
o BkeBasDitl EHFOLN DoBaciBiig Adn ephichs Tl iger  ratio

c ' upst uci ferase, luciferin and
oﬁ%iecﬁil%?)@?saét oa{rrgtd%pr%lgﬁ%' and ADP. The Mycopl asma

Substrate (MS) contai ns carbanoyl phosphate and/ or
acetyl phosphate or precursors thereof, required for

deriectdsedy Ometivisc dfb@mtiavandhiP hacetiRbs KhaRSH investigate
activities. 30 WO 2004/ 094656 PCT/ GB2004/ 001647 22 A

provitamedtiearnpt dcholeplmniasialfiotii a4 whyohirki®OM. gérmentans, M.
reconstituted MDR is added. After approxinmately 5

Mgt Sndnl. gepdelivgmingbiedpteet @ daanbey qiaynknosvi akeeplasma
this.gives the base readi ng upon which the further

r at E)aqm&]&?lgﬂis'ati ons A are determ ned. 5 The assay

nmet hods of the invention have been used to investigate
contam nati on by Achol eplasma laidlawii, M hyorhinis,

MTHee invesntasshawd compatal tiasid dita gerdete@tionmangydédplasma by
detect a number of unknown nycopl asma contam nations.

1P CGReandhave shewhabet herpisraedomrpletion detwetnralissegreaton than
of rTycodoI asma by .. R

one and detection of mycoplasmal DNA. This is shown in Figure 2 where

the positive PCR bands on the gel correlate with ratios of more than one.

Example 2: use of the methods of the invention in a process for

removing mycoplasma contamination from a cell culture.

The inventors have also shown that we can detect a reduction in ratios £ as

cells are treated with an exemplary Mycoplasma Removal Agent (ICN-

Flow), a derivative of the quinolone family of antibiotics.

The manufacturers (ICN-Flow) recommend treatment for 7 days of cells in
quarantine to ensure complete removal of contaminating mycoplasma.
However, the ratio data obtained using the assay methods of the invention
showed that 7 days was not sufficient. This was evident from the fact that
the ratios remained greater than one. Also after removal of treatment, and
continued culture the ratios increased, and the cultures were again positive
after PCR testing (Stratagene kit). These data are shown in Figure 3, where

three different cell lines were found to be contaminated with M.hyorhinis.



PCR, and have shown that there is a correlation
between ratios greater than one and detection of

wonp@epmseral DNA. This is shown in Figure 2 whBCEGBR(92/001647
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positive PCR bands on the gel correlate with ratios of
nore than one. 15 Exanple 2: 4ke of the nmethods of the
invention in a process for renoving nycopl asna

contami nation froma cell culture. The inventors have

al WhilertbokK YG2aandb) 9&3&6@@@& su@enei@umlldﬁumisn thea\i549 cglls are
I S e

g I t Fih t
%«ﬂg%oﬁfe@gtetmmﬂt T S T

q Ui 2 Rgher® HIRNCHI(® 268 TSI RcIRMRY %Hh@xfen@ est %é&aédn'ﬁﬁonly

rrycopl asma. 25 However, the ratio data obtained using

htsedssayllrmltbmjkabofatohem nvention showed that 7 days
was not sufficient. This was evident fromthe fact
t hat the rati os remai ned greater than one. Al so after

r SRSR 7 Ak SR By f MR pRE WAty P dpSarith (057
afdqfl I8 L& ed?.\%tuﬁ’% r\%@gﬁﬂﬁ fnt ) ¢ ﬁﬁfved %@ ?&?tlalrlllé%atmg

shown 1 n Figur ere 30 t ree different cel
wanhecdplagidat o be contami nated with M hyorhinis. WO
2004/ 094656 PCT/ GB2004/ 001647 23 Wil e the K562 and
U937 cells are suspensi on cell lines, the A549 cells

ar an_a ent ceII t hese data therefore

o JRPRLe ?hj{m draakfiliers Gsielude Braoplimen ent
and suspensi on ceII types This is also shown in
Figure 2 where the CHO and COS-7 cells are adherent

Celhe G RESOBORNR lalso BhowAdtHal Gfhure GpbHia®ants put through a
| aboratories. Figure 3 also shows that the trealg

vvi ItLhnbmﬁbaCte:mﬂ datpsding tfi tePOBotimemidtoGHO v pbitivs Iratmmhlch

sufficient to renove the contam nating, . L
mlé 1&%%@ of hepgpgiice of vighip MY@péﬁsn%cifgrﬂ igIshppmigrRigure
to4 excl ude nycopl asna

Mycoplasma can form coloniés as large as 600um in diameter, but can also
exist in their life cycle as single cells as small as 0.15um. Due to their
small size mycoplasma can pass through the 0.45um and 0.22um filters
commonly used to “sterilise” tissue culture reagents. Figure 4 also confirms
that the assay can be performed in the presence of cells, but that there is a
reduced sensitivity of detection. Hence, it is preferred that the assay
methods of the invention are performed on samples which are substantially
cell free. This can easily be achieved by centrifugation of cell cultures and
sampling of the supernatant and, optionally, filtration through a bacterial
filter.



The inventors have al so shown that culture
supernatants put through a nunber of bacteri al

WO edoangliong filters continued to show positive PEL/GB2004/001647
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which 15 is indicative of the presence of viable
mycopl asma. This is shown in Fgure 4. Mycopl asma can
formcolonies as |arge as 600min dianmeter, but can
also exist intheir |life cycle as single cell's as
xample d: Semsitivity obpreferred 25aysml | si ze mycopl asma
can pass through the 0.45m and 0.22mfilters comonly
used to "sterilise" tissue culture reagents. Figure 4

al 89 SR HHIEEIPAY o BEIAESAMARN BF E"QLARRAY HdSs the

presence of ha’t ere 1s a

s edeBkitivityt §f ﬂ{e Q@b?@tmoﬂhat Heneeoo ldilu'tﬁ)npéief:Sﬁtﬁﬁﬂnétéétculmre
the assay nethods of the invention are perf or ned

s avpeastanti cin stild giwbsataost gedater thanckl Deperatent T 'Ehecmemﬁc
eaS|Iy be achleved by centrifugation of cell cultures
ar?d’ tvalymAti Ae oncetals dipesen aanalntcaa%na@ptwmqw in different

LS DB BT i B VP, TR CR4BRE o
Pr@f@kr erh A8 Sh ﬁﬁlg%waﬂﬁamﬁ VEHIHEGS \gaea%é fnug'zgﬁé#dfce&ony

of the supernatants shows t sensitl

asfoaydng unitd hetheaedt:shfifile.di | uti on of contam nated
culture 5 supernatant can still give ratios greater
than 1. Dependent on the specific act|V|ty of the

tate kinase.apd c amate enz n dj fferent
n§'§ 4 (V%me@rst?w@aww pis p PE thegwiestion o
dilute sanples out further. The dilution range wl|
al so vary according to the nunber of colony formng

UTHe dsBay h@eflRelk SaMMee invdhtionamalle workV %ﬁl?ddtoﬂt% Qixternal
the assay nethods of the invention The assay nethods

ofextoigenomy eddition ofi ¢drbavonie and heathtet kimasx bebstzdtes in the form
exogenqQus addition of carbamate and acet ate ki nase
Lﬂfg KPZ& é@rbm@ﬂephwtqw%ﬁcmbp @%nkwé@r@ymrgwgmsaﬂw@reof

angl Q%Shyamlﬁh%% 1ihee sanff)lg é%%étsyl tarr]l ca?bamoyl phosphates or

precursors thereof will be present endogenously together with sufficient
cellular ADP, derived from the cell culture, to prime the reaction towards
the formation of ATP. Alternatively, ADP can be generated by other
externally added or cellular enzymes i.e. adenylate kinase utilising ATP and
AMP.

It is possible to avoid direct addition of these substrates and have the system
generate them itself. The use of acetate and ammonia along with ATP will
cause the acetate kinase and carbamate kinase enzymes to generate acetyl
phosphate and carbamoyl phosphate that can then be used by the same
enzymes to generate ATP from ADP: |



In a contam nated culture sanple the acetyl and
car banoyl phosphates or precursors thereof will be
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cellular ADP, derived fromthe cell culture, to prine

"the reaction towards the ford¥ati on of ATP.

Alternatively, ADP can be generated by other 20
externally added or cellular enzynes i.e. adenyl ate

ki nase utilising ATP and AMP. It is possible to avoid

di rect addition of (tekhese substrates and have the

syst er at e ¥HEHPt t sel f. The use of acetate and
aré???ﬁq]%ﬁg}eﬂpné Wt ATP Wi T ﬁcetﬁlsp%ﬂg%et" HeDBcet at e

ki nase and carbamate ki nase enzynes to generate acetyl
phosphat e and carbanoyl phosphate that can then be

used by the same enzynessthaeganerate ATP from ADP: WO

2 0AMDAHGS A TPCT ¢ AR M0 -00164-7----25--> Aeh a1 ?h gte + ADP
Acetate + ATP <---------mmmmmomaoo > Acetyl phosphate

+ ADP 5 carbamate ki nase Amonia + ATP + carbonate
<TRa Fiod iRt Eatad danld b + ADR . The,. .
T8 Shbsies sonly dsoHe BB GR ThEciis6 by Uising
" Rl pAtS of e Wiiddsel RemefBALbheindPardchi®d 193¢ pathways for
gl ucose fernmentation and argenine |ysis pat hvvayg for
1exenpipby thy atidiiondali 4¢edyl-CbAamet yitrullie diud could be used by
citrulline that could be uysed by copl asmal enzynes

t SRS PWas sngvEey | i HoaHIeaise aRetytaplespbgte and carbamoyl

p t t;i vel y. phosphotransacetyl ase 15
a@glt%gﬁl?’aég '&ésf)%&%?ely.

--------------------------- > acetyl
phosphat e ornithine carbanoyl transferase citrulline +
ambNi @ -----------------mmiaa e > car banoyl

phosphat e + opisiataeeyidd) The foll owi ng figures show

t heetgli-€EbAr-ences--bet-ween-t-breadritydghesihatd activities of
M f er naent ans, which generates ATP preferentially
through the carbamate ki nase pathway, but will also
utilise the acetate, Ki asqtrggl%algeway.

ornithing carbamoy.
citrulline + ammonia > carbamoyl phosphate + ornithine

The following figures show the differences between the biochemical
activities of M.fermentans, which generates ATP preferentially through the
carbamate kinase pathway, but will also utilise the acetate kinase pathway.
Figure 6 shows the effect of adding the substrates for the enzyme pathways |

individually, and then in a combined reagent.

While M.fermentans utilises both pathways, M.orale utilises only the
carbamate kinase pathway, and as shown in Figure 7, positive ratios are
only observed in the single carbamate reagent or the combined reagent.

Figure 8 shows the detection limits are as low as 14 CFU/well with M.orale.

The inventors have investigated a mycoplasma that preferentially utilises
the acetate kinase pathway, namely M.hyorhinis. The data are shown in

Figure 9.
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the enzyne pathways individually, and then in a
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pat hways, M orale utilises only the carbamate kinase
pat hway, and as shown in Figu2®e 7, positive ratios are
only observed in the single carbamate reagent or the
conmbi ned reagent. Figure 8 shows the detection limts
are as low as 14 CFU well with Mrale. 30 The

or LheiHentan fave festesdver s sEkeRR Selnkises fsaeniake 3) and
VB HEHRER B cRE AT Se iR e it activiy
e L L L R
b awishingituwlbe baymh bl themtyi thitk the reasopdot thipizrthabihe pathways

rati os and give false posjitives. The inventors,
wi AR Aeerbig.sHit gl reamaabigureelbgultwes rwill genanitet AEP through

LA Sl P bR e BN Pt S Rt or o
t re ™ . !

o E830r 205 ot a5 BLE0or RGN AT ome can
onppdacehy hsiyaspihatiefhe trvdhEou wRICh gl ARFw 088 f€<|> l@@t%rmine

produce an assay method of the invention which wi
al Wwhethen tha mydeplasmiah eotemah@ithen qukstiony apfrasnakroup which

contam nants in question are froma group which uses
t HESCa d8E Acetate ﬁ%%@epa%tﬁw&y,, the, @aﬂbﬁmﬁgﬁdﬂ@aﬂﬁ patbway, or both.

p 1 1:1hi ave useful diagnostic
oL Bty Bhe et GRBYSHTRRIRERONE have acer at e
ki nase activity are not those that are 15 comonly
found as contam nants of cell culture, wth the

pOElsé binéy bexeeint thah hate ceetatd kikaseoddtivigesicesot Hvlse ahgt are
handl ed in |aboratories, principally for nolecular )
bi Segenburipgsdsas Hemaminantsctafvicel) oulturet hiwith the possible

22&%{2‘%{{&& %)g né)er%réf .c?q@if,sg\éggg {Ha%ha}en Ca%ldferg in laboratories,
principally for molecular biology purposes. However, activity with this
organism, is only seen at very high inoculum concentrations where there is
turbid growth and the resulting turbidity of the sample is readily observed
by eye. Hence, the methods of the invention can be varied to include an
initial screening step for bacterial contamination, if necessary. This can be
achieved by a variety of methods, but is preferably carried out by passing

the sample through a standard bacterial filter (Baseman and Tully, 1997).

Example 6: Preferred Reagent Components for use in the mycoplasma

assay methods and kits of the invention

1. Mycoplasma Detection Reagent (MDR) per 100ml

e Magnesium acetate 214.5mg (10mM)
» Inorganic pyrophosphate 178.4ug (4uM)
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initial screening step for bacterial contam nation, if
necessary. This can be achi e¥kd by a variety of

nmet hods, but is preferably carried out by passing the
sanpl e through a standard bacterial filter (Baseman
and ¥ul Bgying3ei)m aMurianpl 6BmgROd686y ed Reagent
Conmponents for use in the copl asma assay net hods
and i tI3-logciférem i nventi on 110mgd3p0udba Det ecti on
Reagent_ (MDR) per 100m  30__Magnesi um acetate 214. 5ngy
(10n®) Lildd i c pyr ophosp%%@l&ﬁ&guh@ (4M WO

2004/ 0r9ﬁ65 PCT/C? 004/ 001647 Zg Bovi ne serum

al buti ‘1@8‘%@5? % D Lucifef?HE10ng (360M

_ . f . ' . .
250, 8 Bl AP 60, by (SHWIERPIN he name gf ven

to the mbi nant | ucifera i by Lucigen. A
m xture of D and L-Luci feriﬁﬁ‘ﬁ?sﬁ%g@e ound to give a
nore stable light i o output than D-luciferin al one.

2. Mycoplasma Substrate (Ms) per 100x1 Acetyl
pHiPhatthe BanR3giychIoithe Tecorthimbatrhydifepivesqipplied by Lucigen.

45, 87nmg (3 copl asma Substrate (Ms) Precursors 20
Exfér@%%@%e@gy Loﬁ@l&éﬁbh&& berp Bwd/io give samiozsersipble light
phosphat e: hosphot ransacetyl ase i. acetyl-CoA +
in%ﬁﬁ‘éﬁ&lén%'g‘é%%&{r{ealge& yl phosphate + CoA

2. Mycoplasma Substrate (MS) per 100ml

e Acetyl phosphate 55.23mg (3mM)
e Carbamoyl phosphate 45.87mg (3mM)

Mycoplasma Substrate (Ms) Precursors

Examples of reactions generating acetyl or carbamoyl phosphate:

phosphotransacetylase

i. acetyl-CoA + inorganic phosphate » acetyl phosphate
+ CoA
Preferred concentration ranges:
acetyl-CoA 0.1mM to 100mM
Inorganic phosphate 0.1mM to 100mM

(e.g. potassium phosphate)

ornithine carbamoyl transferase
ii. citrulline +- ammonium bicarbonate__,  carbamoyl phosphate
+ ornithine

Preferred concentration ranges:

citrulline 1ImM to 100mM
ammonium bicarbonate ImM to 200mM



25 Preferred concentration ranges: acetyl-CoA 0.1nMto
100mM I norgani ¢ phosphate 0.1 nmMto 100nM (e.qg.
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transferase ii. citrulline + anmoni um bi carbonat e

car banoyl phosphate + ornithse 35 Preferred
concentration ranges: citrulline 1InMto 100nM

amoni um bi carbonate 1nmM to 200nM WD 2004/ 094656

PCT/ GB2004/ 001647 28 acet at e ki negeteikinasd sodi um or
POiiagsddifith @GRitadsturt) Addtate -RAGY HPhospRater] pARSDhake +
Preferred concentration ranges: acetate (e.g. godl UMa pp
or potassium 1mMto 500mM ATP 0.1 nmmto 1 OOrM 10
carbaznate kinase iv. ATP + ammoni um bi carbonat e

car banoRaeig ik ppnrgeatratiopmmess; ef erred concentrati on
ranges: 15 aanetate(engbsedinbooEpatadsmm) o 200V mM R 600mM

mMto 1 OOMAT8uppliers 20 Sigma-Al drich Cogpgan td190mM

carbamate kinase

1v. ATP + ammonium bicarbonate » carbamoyl phosphate
+ ADP
Preferred concentration ranges:

ammonium bicarbonate ImM to 200mM
ATP 0.1mM to 100mM

Suppliers

Sigma-Aldrich Company Ltd.

Fancy Road

Poole

Dorset

BHI12 4QH

United Kingdom

3. Mycoplasma Assay Buffer (MAB) per 100ml

e HEPES 1.1915g (50mM)
e EDTA 74.44mg (2mM)
e Triton X-100 250l (0.25%)

e pH7.50



Fancy Road Poole Dorset 25 BH 12 4(QH United Ki ngdom
3. Mycoplasma Assay Buffer (MAB) per 100m 30 HEPES

wa 2090%%5¢ 50mV) EDTA 74. 44nmg (2nmV) Triton PETWGB2004/001647
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2501 (0.25% pH 7.50 35 WD 2004/ 094656

PCT/ GB2004/ 001647 29 Preferr2¥ concentrati on ranges

of Conponents for use in the Mycoplasm assay nethods
and kits of the invention Preferred concentration

r aBrefervesc| ceicentmatioabPranges oofi 0OCeMPpgneniter ik yude t in  the

10 re preferabl .i . A 1 .Mto,100nM

pr Yé’r"gEW“ ?&swﬁa‘gim“ﬁ ﬂféﬁsé"}g}léfl’&%{ﬁmﬂ 2mvl
Acetyl phosphate 1Mto 100nM preferably 0.1nmM Lo 0
2 10 nore, pr.eferably 3 Concentrations above 1
rgﬁ?ivﬁlg‘;éﬁ?cggoﬁlqeﬁmg 108[5?%‘3(5?&“6{‘:‘%[% he assay still

perforns. Carbanoyl phosphate 1Mto 100nmM preferably
0.1 mMMto 20nM nore preferably 3nM 15 Exanple 7:

of The Aol L e e A Oy Ao AR mh BB sw

of the viable mycoplas cell |
the reel aask 110f & NOOsMY ?ﬁéfefa‘b‘l@ OIREVERPOBAM SmBre preferably

preferred enbodi nent of e assay
2mM.

e Acetyl phosphate 1uM to 100mM, preferably 0.1mM to 20mM,
more preferably 3mM. Concentrations above 10 reduce the light
output, but the assay still performs.

e (Carbamoyl phosphate 1uM to 100mM, preferably 0.1mM to 20mM,
more preferably 3mM.

Example 7: Effects of Detergents on Mycoplasma Assay

Disruption of the viable mycoplasma cell membrane to allow for the release
of the enzymes into the sample is a preferred embodiment of the assay
method of the invention. This allows for binding of the substrates and
generation of ATP. However, positive ratios indicating mycoplasma
contamination can be obtained in the absence of any lysis treatment. The
implication is that these enzymes can be released by viable mycoplasma
The other possibility is that some non-viable organisms have released their

contents through natural lysis.

The addition of even low concentrations of the non-ionic detergent Triton-
X100, greatly increases the sensitivity of the assay by ensuring maximal

release of the carbamate and acetate kinases into the sample.

The aim of the following experiments was to determine the concentrations

of Triton-X100 in the Hepes-EDTA buffer on the ratios seen with



met hod of the invention. This allows for binding of
the substrates and 20 generation of ATP. However,
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can be obtained in the absence of any lysis treatnent.

The inplication is that thes& enzynes can be rel eased

by vi abl e nycoplasnma The other possibility is that

some non-vi abl e organi sns_have rel eased their

comyeoplesmar sogtanmiantedal K$§3i ecll 26ultires.adiivoi ongamisms were

even | ow, concentrations t he non-ionic detergent
TrﬁQVSﬂZg%‘gg‘f%Pé@F&aqqﬁ@ég%s the sensitivity of the
assay by ensuring nmaximal release of the carbanmate
and acetate kinases into the sanple. 30 The aimof the

f Olrigidt Q) SHARS KR S PBSIbIR BEIKEER A i
concg?rtrfr ations of TrSi Pgn-lxmo int he?fﬁ%@%gl}l&bﬁzymes in the

budtisencenf tahdetergand dysie etepai It faldd0s1a00sth0@6H56 the light output
PCT/ GB2004/ 001647 30 %copl asma cont am nat ed K562
cevithcomeentsaiions greateg 4has Asd See tltis 15 duedoiagaeese, effigcts of the

h hi ni . le. Fi 0 hat .it j .
gﬁieré?ri#'a? P qﬂ%%‘&%ﬁﬁ%ﬁﬁﬁ%&%ﬂ?il _?vsqvtﬁn? % ﬁé tstsﬁZ»ossﬂale to
A Bl RERFO AT oo R IR s AT PO RS o1

than 4-5% this is due to adverse effects of the
detergent on the |uciferase enzynme/reaction. However,
i t The nsteinfars have iabdoesttoovn tettélot cposintiatiens of iTritby-Xd 00 used

cancent rgti ons as hitgh gf, 20% (v/v). 1o The inventors
ha¥etlls 8B0hGRRCEMERTS; did mehdesitt 4R ans detectable warbamate or

10 o . eri.nents di.d,not, result in
anéy%e@?g%: agg Fé‘!?‘glﬁ E%Xlgflgg 'rcozzggr@f%pgdlgpﬁ:fyé' activity
fromthe E.coli strain JMLO9 cells. The above results
confirmthat there are no positive ratios with the

batheabate redbltc edhfimo tiverthesetde donesstded fgdiosheith the bacterial
Triton- X100 concentration to |levels that have been
r 558 peben upgd dogerasirg Hie daitons X(1002¢gncestration dodeviels that

b SRR HE 0 bR BRE RN AT g e st i
bipRlt#fe ratios above 1.

Generally biological detergents are commonly used to disrupt the bipolar
membranes of lipids in order to release and then solubilise membrane bound
proteins. Non-ionic detergents are non-denaturing and permit the
solubilization of membranes without interfering with biological activity.
They have principally been used for the study of protein conformations and
for the separation of hydrophilic proteins from membrane spanning
hydrophobic proteins. Anionic and cationic detergents result in greater
modification of protein structure and are more effective at disrupting protein
aggregation. Zwitterionic detergents are also low-denaturing, but are

effective at disruption of protein aggregates.

These different groups of detergents have been studied with a number of
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solubilization of menbranes wi thout interfering with

bi ol ogi cal activity. They ha¥k principally been used

for the study of protein conformations and for the
separati on_of hydrophilic proteins from nmenbrane

spditifrent coblsHynesshelicdegholysenand release andapresernvei thaiprotein
detergents,resul.t in.greater, nodification of protein
st?%?%tr Q%Bﬂﬁl %rﬁ‘gtf‘ga%c?f’wl%?rg&%ﬁ‘%ti ng protein
aggregation. Zwitterionic detergents are al so

| ow-denaturing, but are effective at disruption of
predeihe RefRgalesys 39 o asendohitBE estui i

deter genrt?g have begn studied with a%rﬁjun%red?llﬂ’gfﬁ %ﬂt 1s one that
200u¥s69 4656p IRGT bGERO 0aly @Pltaval BémbidifecamhtllowkIrslease of the

types.to efficiently lyre, and rel ease and preserve )
t HECpbeligieRzyRisa thaft are spquisichtaeinast yakhi the shbistrates. As there is

AR B PR B en O B 6 e iR dbostant s the

CadRfen %g?ﬂgi’kp dbed nejf1 éﬂt@ﬁef@’ | @ '@tivﬁgﬁ: ﬁfaéfca?ﬂﬁnate and/or

allows r ase of t nmet abol'i ¢ enzy are

r eapetate kitazer endtie Wiciferdsedusif@snAN® seactiont Mefsaalic préferable
detergent renoval or neutralisation step, it is

t Herusesy e/stam dhatsetectivaly canses thedssin of ysywplabmes wich little or
interf rCE vvitg the activity of the carbamate and/ or
acl #ilLeqti i shactepa (that |may rle potentiali pentapnpates of the cell

r eafitdrQ saﬂfx 1555 al so preferable 10 to use a system
that selectively causes the lysis of mycoplasm, wth

little or no effect on bacteria that may be potenti al
contam nates of the cell cultures/sanples. The

prEsepeesente affd lfiltratiomstept @potgh Qutdnm. Fiversf hbwevér, should
however, should 15 renove any contam nating |arger

m IEPYVErgarioseninphiaglatged infiter-ergaaidms.ween bacteri a

and nycoplasma is the lack of cell wall, and it is

the bacterial cell wall that nakes bacteria nore

O A o O R, S ¥ et of con
tOt hﬁzls, dé% Eﬂrlrieéeth@fwmeﬂ dfr RARNHEE BFkles HadteNRE IdPfficult to
lyse. There are a number of fairly brutal methods that can bring about total
lysis, these include pressure (French Press) and sonication. Other enzyme
digest methods include lysozyme followed by the addition of detergents.
However, mycoplasma can be lysed with concentrations of Triton X-100 at

around 1-2%.

Low concentrations of other non-ionic detergents, such as Brij®35 (0.4%)
(Sigma-Aldrich Company Ltd.) and B-PER ( 1%) (Perbio Science UK Ltd.),
do not have adverse effects on the luciferase enzyme, and are capable of
disrupting the mycoplasmal membrane, without adversely affecting the
luciferase reaction. The concentrations of these detergents can be taken up

to 10% without loss of sensitivity of mycoplasmal detection.
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1-2% 25 Low concentrations of other non-ionic
detergents, such as Brij(r)3320.4% (Sigma-Aldrich
Conpany Ltd.) and B-PER (1% (Perbio Science WK Ltd.),
do not have adverse effects on the |uciferase enzyne,
and are capable of disrupting the mycopl asmal

mepbr ane, w thout adversely affecting the |uciferase

r datRiABHDAtG MysAPLSTRAtANI dgecier da dhelabsangemf s kysis step to
IS 00, PSERGR B 07 e
Gl 33999 Q?ﬁgﬁa -1988 1@@6&?—%‘1’@%% oitrﬁg?e%g?ssﬁﬁe&éfﬁltwlty

det ected in sence of sis ste

t haf thec agdagsbnlreleasingatie niyewpleemal ageyhie@NoPint@rest into the
gentle lysis step (0.25% Triton X-100"in Hepes- EDTA

bukfetion imxiusases the sensitivity 5 of the assay by
rel easi ng the nycopl asmal enzynes of interest into the
reaction mxture. The lysis step would preferably

c [ i I il e, havi .
COHRELRE] SERFLAFR A TGRSRy U Gl M, it
Capsany ligld ONfo effebP&t bAQBriall @1isODb -
do thi s.1 Hovvev(()er, ea filt rat?on sSt ep%m%fcghgﬁgéﬁscgfwwmn
r donicededengentnstamila aloi thiy. bhotereraa fdnatich ey wonld pleysically
use of any detergent but preferably those that do not

i ARTISVE iyt prIpampRating: bacderad eandealéaw dar dhe tpeeof any detergent

Sl B S AR B B endon or e
( Sekifhicignty ; t 7-217 Mycopl asma

De%téelf(\:’%t' on Re%%%%%%%ﬁgﬁpl#gtgg axel'600 gl 20 vials.

2. LT27-218 Mycopl asma Assay Buffer. 1 x 10 ml bottle.

3. LT27-221 Mycopl asnma Substrate. Lyophilised. 2 x 600
glExample 8: preferyed kitggamtentsent for 25 tests)

LT07-118 (Sufficient for 10 tests)

1. LT27-217 Mycoplasma Detection Reagent, Lyophilised. 2 x 600 pul
vials.

2. LT27-218 Mycoplasma Assay Buffer. 1 x 10 ml bottle.

3. LT27-221 Mycoplasma Substrate. Lyophilised. 2 x 600 pl vials.

LT07-218 (Sufficient for 25 tests)

1. LT27-217 Mycoplasma Detection Reagent. Lyophilised. 5 x 600 pl

vials.
2. LT27-218 Mycoplasma Assay Buffer. 1 x 10 ml bottle.
3. LT27-221 Mycoplasma Substrate. Lyophilised. 5 x 600 ul vials.



25 1. LT27-217 Mycopl asma Detection Reagent.
Lyophilised. 5 x 600 | wvials. 2. LT27-218 Mycopl asna

weswapofsad fer. 1 x 10 ml bottle. 3. LT27-221 MCDPpBagmr®01647
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Substrate. Lyophilised. 5 x 600 gl vials. 30 WO
2004/ 094656 PCT/ GB2004/ 0016473333 LTO7-318
(Sufficient for 100 tests) 1. LT27-216 Mycopl asnma

Det ecti on Reagent. Lyophilised. 1 x 10 m wvial. 5 2.
LTRA07231 cmﬁﬁoml;&hgessmffer 1 x 20 m bottle. 3.
LT27-224 Mycopl asma Substrate. Lyophilised. 1 x 10 m
vial. Preferred reagent conpositions for kits and

me hods l.asma Det ecti.on
Reggent ?%6%" per C%g@nﬁﬁ D%é&%@%@%&e?ﬁ%’%ﬁi g 10 ml
(19 I norgani c pyrophosphate' 178.4g (4M 15

Bovi ne serum al bum n' 160ng (0. 16% D Luciferin2

102y ( 3BOWY- ZZMmpIasmaanss%§®pf¢"& 9V 20 Ihyboﬁl%r ase
(RY)3 85g ADP'_ 250. 5¢g 20 AW 69. 44ng (

2mv)
2. 3wcob%3§reéz4§t{b§@pasma(&@)str9@r Lyephilissl. hseltOynl vial.
phosphate' 55.23ng (3nmMV) Car banoyl phosphat e’

45, 87 3 3. copl asma Assay Buffer (MAB) per
1oBmfréggq(ﬂ mgent COII\I/%IPOS?UOHS for kits z)l/nd methods of the invention

1. Mycoplasma Detection Reagent (MDR) per 100ml

e Magnesium acetate’ 214.5mg (10mM)
e Inorganic pyrophosphate’ 178.4pg (4pM)

e Bovine serum albumin’ 160mg (0.16%)

e D-Luciferin® 10mg (360puM)

e L-Luciferin® 250ug (8.9uM)

e Luciferase (RY)’ 85ug

e ADP! 250.5ug (5pM)
e AMP 69.44mg (2mM)

2. Mycoplasma Substrate (MS) per 100ml

e Acetyl phosphate’ 55.23mg (3mM)
e Carbamoyl phosphate’ 45.87mg (3mM)

3. Mycoplasma Assay Buffer (MAB) per 100ml

e HEPES! 1.1915g (50mM)
e EDTA' 74.44mg (2mM)
e Triton X-100 250ul (0.25%)
e pH7.50

Preferred concentration ranges:

e ADP 1uM to 100mM
e AMP 1uM to 100mM
* Acetyl phosphate 1uM to 100mM, preferably, mM to 10mM



HEPES 1.1915g (50m\) EDTA 74.44nmg (2mM)  Triton
X-100' 2501(0.25% pH 7.50 35 Preferred
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100mM Acetyl phosphate 1IMto 100nmV] preferably, mMto
10mM WD 2004/ 094656 PCT/ GB20®4/ 001647 34 Car banoyl
phosphate 1 gMto 100nM Suppliers 5 1. Sigma-Aldrich
Conmpany Ltd. Fancy Road Poole 1o Dorset BH 12 4CH
Uni t ed Gambgomyl phbsphate Rebeto BY)mBbudenr egenstraat 84
NL-4131 BE Vanen 20 Netherlands 3. 25 Lucigen Ltd

Suppliers

1.

Sigma-Aldrich Company Ltd.
Fancy Road

Poole

Dorset

BH12 4QH

United Kingdom

2.

Resem BV
Goudenregenstraat 84
NL-4131 BE Vanen
Netherlands

3.

Lucigen Ltd

Porton Down Science Park
Porton, Salisbury ‘
Wiltshire SP4 0JQ

UK.

The preferred embodiment of the invention provides a selective biochemical
test that exploits the activity of certain mycoplasmal enzymes. The
presence of these enzymes provides a rapid screening procedure, allowing
sensitive detection of contaminating mycoplasma in a test sample. The
viable mycoplasma are lysed and the enzymes react with the Mycoplasma

Substrate catalysing the conversation of ADP to ATP.

By measuring the level of ATP in a sample both before (A) and after (B) the

addition of the Mycoplasma Substrate, a ratio € can be obtained which is



Porton Down Sci ence Park Porton, Salisbury WItshire
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exploits the activity of certain mycoplasmal enzynes.

The presence of these enzynes provides a rapid

screeni ng procedure, allow ng 35 sensitive detection

of  contam nating mycoplasina in a test sanple. The

vi ladlc@tliw ©d| ﬁh@pmem%or 91@,@@09 myeoplasigare §f these enzymes are

ma Su at a S] n t he conversat n
OSSRt A Segon e 2eading SHOVREA WhtrassovaLAlG Ard (A). while

013%? %t%lf/ycop ﬁgg@@lﬁlﬁgﬂiﬁf gg?lat(ﬂ?golr E%%Sgﬁ gggs%ates In the
i nd| cﬁ}% Sl\ﬁﬁl%Sﬁﬁte\@aéggﬂ/lgﬁﬁqa@é{%éﬁ%qﬂfe’v@@l614}?13 iftease

ve of the presence or absence of mycoplasma.

| fintANERB ean beydebsctad asing dhe folkseinyg, bivbheninescend réazadhng
shows no increase over the first (A, while reaction
of mycopl asmal enzynmes with their specific substrates
in the Mcoplasm S Qﬁ ate Reagent, leads to

el LYaL §C Level s b

de’t@gct eg“:@gﬁn&eq fonOW' n%ﬁﬁﬁﬁﬁp eé@g Eﬂgrg@??g

Luci ferase ATP + IM erin + 02 - Oxyl uci CBESHPLALR )
+PP1 + CO2 + |ight M++ (em ssion at 565nm 10 The
erritted.lldg intensity is linearly related to the ATP

c obzeemitée bghtamﬂensuts/ irdasarlydelageditp thd Adithooretemtration and
The assa rabl condugted at  anbi ent room

{ dngBraited telhe o o dmESp: {he stspepvarblY Gonducted at
L ughfiehAROm ?e%béllja{‘u\fe (%—22%}), the optimal temperature for luciferase

activity.
Simple test protocol of the invention

Add detection reagent (MDR) to sample

'

Wait (e.g. 5 mins)

'

Measure luminescence (Reading A)

'

Add mycoplasma substrate (MS) to sample

Wait (e.g. 10 mins)

v

Measure luminescence (Reading B)

If £is greater than one = mycoplasma contaminated sample.

If £ is one or less = mycoplasma free sample.



Sinple test protocol of the invention Add detection
reagent (MDR) to sanple 20 Wait (e.g. 5 mns) 1

woe@swsé um nescence (Reading A) 1 Add mycopl BGIY&B2004/001647
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substrate (M5) to sanple 25 Wait (e.g. 10 mins) 1
Measure | unmi nescence (Reading6B) 30 If -$ is greater
t han one = nycopl asna contam nated sanple. If $is
one or less = nycoplasnma free sanple. WO 2004/ 094656
PCT/ GB2004/ 001647 36 Qutline of the method It is
preferred % e, cul ture supernatant be centrifuged
Fsmv%f and optional |y, passed through a
bact eri al fllter prior to performng the assay. The
kit contains all the required reagents to performthe

ags &ypreferBQiihabtheCotlhné SuSdtRgfaRAbE e&nﬁﬁug%ﬁﬁreﬁwefb‘als

sanple. Add Mycopl asna detection reagent ( MDR)

Waind, sphomaliye pafeddhtonghrebadeadal flgr pdek Mpmﬁirﬁﬁm@the
Substrate (M5) Wit 10 m nutes. Read | unm nescence
(BpSaY-15 Reagent reconstitution and storage

The kit contains all the required reagents to perform the assay.

100pl of culture supernatant is taken as the sample.
Add Mycoplasma detection reagent (MDR)

Wait 5 minutes

Read luminescence (A)

Add Mycoplasma Substrate (MS)

Wait 10 minutes.

Read luminescence (B).

Reagent reconstitution and storage

Ensure that you follow the correct reagent reconstitution applicable to the
relevant kit (10, 25 or 100 assay points).

This procedure usually requires at least 15 minutes equilibration time.

The Mycoplasma Detection Reagent (MDR) and Mycoplasma Substrate
(MS) are preferably supplied as lyophilised pellets. These are reconstituted
in Mycoplasma Assay Buffer (MAB) to produce the working solutions for

use in the assay.

For 10 tests (KIT LT07-118):

1. Preparation of Mycoplasma Detection Reagent

Add 600pl of Mycoplasma Assay Buffer into a vial containing the
lyophilised Mycoplasma Detection Reagent.

Replace the cap and mix gently.
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reconstitution applicable to the relevant kit (10, 25
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requires at least 15 mnutes equilibration tinme. The
Mycopl asma Det ecti on Reagent I/MDR) and Mycopl asma
Substrate (MS) are preferably supplied as |yophilised
pell ets. These are reconstituted in Mycoplasm Assay
Buillew the/k@)genttpequilibeate fier Iondinmigs avtadm eaapémtureuse
in the assay. 25 For 10 tests (KIT LTO7-118): 1.
Preparation of Mycopl asma Detection Reagent Add 600l

f | ; f i i al i ni h
SO oo B RO B b Sl Roacont - Ropace:

d Jn 0 6 ) ..
PGB off, Kisshidotg ARGV BHI B0 o vial containipg the

f dyoplalised MypsopiisnipSubstenper ature. 2. Preparation of
Mycopl asma Substrate Add 6001 of Mycopl asma Assay

Btépdacs thesagn andanixcgentlyi.ni ng the 5 |yophilised

Mycopl asma Substrate,. Repl.ace the cap and m x gently.
AN iRE reagsgb it cqBliBeRie Fobidnyiss at mom femperagire:

roomtenperature. 3. Mcoplasma Assay Buffer 1o This
is preferably provided ready for use. Store at 2-8C

Wen nohydbplsdna Ay Baffegsts (KIT LTO7-218) 1.
Preparation of Mycopl’asma Det ecti on Reagent 15 Add

60Mis o prieferapl yepmosi dsslsiey d Bidif we. Stdre aa 2v8°dl when ot M 0ge.
the Iyophilised Mycoplasnma Detection Reagent. Repl ace
the cap and m x gently. Allow the reagent to

eq«ucirli.Sbt%gtts?I{fI’erll&-Tlg}“ es at room tenperature.

1. Preparation of Mycoplasma Detection Reagent

Add 600pl of Mycoplasma Assay Buffer into a vial containing the
lyophilised Mycoplasma Detection Reagent.

Replace the cap and mix gently.

Allow the reagent to equilibrate for 15 minutes at room temperature.

2. Preparation of Mycoplasma Substrate

Add 600pl of Mycoplasma Assay Buffer into a vial containing the
lyophilised Mycoplasma Substrate.

Replace the cap and mix gently.

Allow the reagent to equilibrate for 15 minutes at room temperature.

3. Mycoplasma Assay Buffer

This 1s preferably provided ready for use. Store at 2-8 when not in use.
For 100 tests (KIT LT07-318)

I. Preparation of Mycoplasma Detection Reagent
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Mycopl asma Assay Buffer into a vial containing the
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mx gently. Allow the reagent to equilibrate for 15

m nutes at roomtenperature. 385 3. Mycopl asna Assay
Buffer This is preferably provided ready for use.

Store at 2-8 when not in use. For 100 tests (KIT

L TA¥d310ml30f 1MsRoplesnzt i Assayf Byffapliaons Rdileaiontining the
Reagent.. 004/ 094656 PCT/ GB2004/ 001647 38 Add | Ol
of%gﬁﬁ\é\gé\ﬁﬁc‘lﬂéﬁya Batecion Reageatvi al cont ai ni ng t he

Iy il sed copl asma _Pet ecti on Reagent. Repl ace the
REES AR o iR

cap v the reagent to equilibrate

f ' R |
o BRSBTS s o TR

Buffer into a vial containing the |yophilised
Mycopl asma Substrate. Replace the cap and m x gently.
| 02-Al | oWreparation@éMyeaplatioa Substsate for 15 mi nutes at

ro t er at . . copl as say Buffer This.is
prgfq]gr gg‘?’;’i rﬂiﬁﬁmﬁ?sé’%ygﬁﬁy %@%rsﬂ e 2atvigl goptaping the
n IR ; ' . Instrunmentation The kit

r g@{&?ﬁ%@?%y%‘g’égsgﬁé gﬁﬁgttrrﬁlt%brret er. The paraneters of
thReplb@éTﬂWﬁfd ﬁllib@ggﬁiﬂﬁe assessed and the conditions

bel ow used to producé
Allow the reagent to equilibrate for 15 minutes at room temperature.

3. Mycoplasma Assay Buffer

This is preferably provided ready for use. Store at 2-8 when not in use.
Equipment

1. Instrumentation
The kit requires the use of a luminometer. The parameters of the
luminometer should be assessed and the conditions below used to produce

the correct programming of the machine.

The preferred assay of the invention has been designed for use with
cuvette/tube luminometers. For use with plate luminometers please see

below.

Cuvette/tube luminometers:

Read time 1 second (integrated).

2. Additional equipment and consumables
a. 10 ml sterile pipettes

b. Luminometer cuvettes



20 the correct programm ng of the machine. The
preferred assay of the invention has been designed for

waois@4mp46he cuvette/tube | um noneters. For use PET/BB2004/001647
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plate | um noneters please see below 25 Cuvette/tube

l um noneters: Read tinme 1 se3%ond (integrated). 2.

Addi ti onal equi pnment and consunables 30 a. 10 m

sterile pipettes b. Lum noneter cuvettes WD

2004/ 09465B0REEMER260401HF270-1800¢l M cropi pettes -

50- 200l ;  200- 1000 gl d. Bench centrifuge. Preferred

t ebt prae@éblcen@fpg@ase note sanples of the culture

medi um shoul d be taken before any further processing
steps, e.g. trypsinisation. 1. Bring all reagents up

t e before use. 10 2. Reconstitute the
hﬁ%gﬁg@s&@%giﬁon Reagent and Mycopl asnma Substrate

in Mycoplasna Assay Buffer. Leave for 15 m nutes at
roomtenperature to ensure conplete rehydration. 3.
TrRlagseenotz samples cefl thee giitturee madivml showdd shepealceat dofore any
into.a centrifuge tube and pellet any cells at 1500

r SOBraceIPIng gf,epg HENGYRYENISA®OD.  Transfer 1001 of

cl eared supernatant into a | um nonmeter cuvette/tube.

5. Programthe lum nonmeter to take a 1 second

I nt.egr | [ ' t ul t
et g e YA ol (B WS o1 of
M opl dtevmnBétuee the MiReaganha tDeteatibn Saengeat and Mycoplasma

Substrate in Mycoplaéma Assay Buffer. Leave for 15 minutes at
room temperature to ensure complete rehydration.
3. Transfer 2 ml of cell culture or culture supernatant into a centrifuge

tube and pellet any cells at 1500 rpm (200 x g) for 5 minutes.

4. Transfer 100ul of cleared supernatant into a luminometer
cuvette/tube.
5. Program the luminometer to take a 1 second integrated reading (this

is usually the default setting on most cuvette luminometers).
6. Add 100ul of Mycoplasma Detection Reagent to each sample and

wait 5 minutes.

7. Place cuvette in Iuminometer and initiate the programme
(Reading A).

8. Add 100pl of Mycoplasma Substrate to each sample and wait
10 minutes.

9. Place cuvette in Iuminometer and initiate the programme
(Reading B).

10.  Calculate ration = Reading B/Reading A.



20 wait 5 mnutes. 7. Place cuvette in |unm nonmeter and
initiate the progranmme (Reading A). 8. Add 1001 of

wopmepI@msera Substrate to each sanple and wait PADGB2004/001647
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20

m nutes. 25 9. Place cuvette in |um nonmeter and
initiate the programme (Readithg B). 10. Calcul ate
rati on = Reading B/ Reading A. 30 WO 2004/ 094656

PCT/ GB2004/ 001647 40 Interpretation of results The
r dif@spsetaftendy resuBst o Reading A is used to deternine
whether a cell culture is contam nated by mycopl asma.
5 The speed and conveni ence offered by the kits

o S S 2ok e B ATReRR e KR el Dol teRuie P B 2 co

of culeO R esiftBmirie® By nydopldsm4leal |y suited to routine
testing of cells in culture. Frequent use of the test

met hods of the invention will 1o indicate when a cell

l'ine becomes infected allow ng pronpt renedial action
t ol ioSendoand vrevaieaCanp Rtsd DY fthe ksiasvendingio dhe invention

al e.extended.to incomn ell lines and the

o Rt PR P iA o uBATe oo forn SCReling, culiwes for the

[ tat.i e dif Tl i i ned.. .

ERREELT B 4SS0 (95 A5 esingof

aaedtls dinngnltge! hBreepicht tuigpast MRdieeP Mithb@NSFURE %nvgltltl‘j]on will
W

However, the test gives ratios a of |ess than

urihdicatst wher al oellrlise beonGs indectbd aHowireg protept eehatialraction
capl ma Wil l routinel roduce ratios reater than
&%0%8% ?asken. \Mﬂle test methods (F))f the l1:nvention can glso be extended to

incoming cell lines and the commonly used constituents of complete media.

The interpretation of the different ratios obtained, within each experimental
situation, may vary according to the cell types and conditions used.

However, the test gives ratios 2 of less than 1 with uninfected cultures.
4

Cells which are infected with mycoplasma will routinely produce ratios

greater than 1.
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Interpretation of assay results: illustrating exanpl es

wo@booshembé hy and i nfected cell lines. Cell LinBCT/GB2004/001647
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20

Mycopl asma rati o Conclusions Infected cells K562

123. 26 Positive A549 4.10 Po$itive U937 8.26

Positive Hep& 1.27* Borderline, quarantine and

retest in 24 hours Healthy cells HL60 0.72 Negative

CCOBablep 846 Indgeprietation off assmolresults:pl dlestrating examples of
[ all reagents up to room

tgﬂ‘b"éF ﬁ? IBE‘%‘&‘?‘EC‘E’E%HQQ. Reconstitute the Mycopl asma

Det ecti on Reagent and Mycoplasma 10 Substrate in

Mycopl asma Assay Buffer. Leave for 15 minutes at room

eeeahdire to ensurel\@%?h%haf Bydfat U?pﬂcrzlglsions

ransfer 2 m of cel] ure o c

Upgedtad aells i nto a [centrifuge tube and pelTet any

ells at 1500rpm (200 x g) for 5 mnutes. 15 4.
riif82er 100gl of clielt®26supernat ant i nNPesifive

umihescence —conpatible plate 5 Programthe

I ToCO U CIHo

uﬁrﬁﬁ%rreter to take a4103econd i nt egr at |gPositieeli ng. 6.

__—|OU)—I""

| f\f\ | ~f | UII Reu g ch
;q:%; it pii %2@ 20 7. Place %‘P%’tliéei n

and vvalt 5 nm

—_—wn

A~y AN
Li[ﬂ:mget er and Tty fl?l?‘*l he progranmme §8Fdé'rl'i'1¥e’?’cjuarantine

and retest in 24 hours

Healthy cells
HL60 0.72 Negative
COS-7 0.46 Negative

Protocol for plate luminometers

1. Bring all reagents up to room temperature before use.

2. Reconstitute the Mycoplasma Detection Reagent and Mycoplasma
Substrate in Mycoplasma Assay Buffer. Leave for 15 minutes at
room temperature to ensure complete rehydration.

3. Transfer 2 ml of cell culture of cell culture supernatant into a

centrifuge tube and pellet any cells at 1500rpm (200 x g) for 5

minutes.

4. Transfer 100pl of cleared supernatant into a Iuminescence
compatible plate.

5. Program the luminometer to take a 1 second integrated reading.

6. Add 100p1 of Mycoplasma Detection Reagent to each sample and

wait 5 minutes.

7. Place plate in luminometer and initiate the programme (ReadingA).
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worowoesse 9. Pl ace plate in | um nonmeter and i nPCT/@Be004/001647
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the progranme (Reading B). 10. Calculate ratio =

Readi ng B/ Reading A. 5 Geat 4are should be taken when
handl i ng any of the reagents. Skin has high Ievels of
ATP on its surface that can contam nate the reagents

| edi ngAdd ol Gl sed MyrophasmeaSubstsatel tat eactgbampie audiwait 10
this probl em o The optlrral wor ki ng tenperature for

al | red§ERtlSs-is 22C. reagents have been

| Ghper AFE 915?%@%%5‘% E% Wl Pis eé”r&%?al%ﬁ%&pa&ng B)

t as 0 of covert
h. @Mcﬁl&%‘éragind ‘Réaﬁ{]néd}?}l?&lﬂh%%

contam nati on I f atio 1's marginally above 1
(for exanple up to 1.3) it is recomrended that the

npl e be retested. Any cultures maintained in
fareahcpreeshatdie takeneshert hendling anyheff the4reagetmsurSkin has

sﬂﬂéﬁhév“e@ﬁ ot ARE e ity S okt %@éﬁf{@ ihe ngtﬂei%gsdleadmg
o dar el R AR LACRMRRs o Ml pRDIEEY <anpl s

to be screened rapidly using cheap hand- hel d

| um nonmeter systens, and can 25 give results within 15

m"Hwt etimel wiokkiwgftempetetumpior afirieagenthdndP t@g I0tedglats have
nt am E@éed sa | es. PCR and DAPI/ Hoechst stai ning,

wiBCRD GRAAEGiates) A WaNA, all jtime fomthembioerench room wemperature
3 nee, |f | ooking to treat and renove
E{ﬁ%@z §i§ef5‘§ ™§ou could still end up with fal se

posi tives when using PCR/ DNA staining even though
mycopl asma have been irradi cated. WO 2004/ 094656

POHeCBROOHI VAL 647 the assay does allow for detection of covert
contamination, and if the ratio is marginally above 1 (for example up to 1.3)
it is recommended that the sample be retested. Any cultures maintained in
quarantine can be tested after a further 24-48 hours in culture to see if the

ratios have increased.

Summary

The assays of the invention can be performed in the presence or absence of
cells. Unlike known mycoplasma detection systems, they allow for samples
to be screened rapidly using cheap hand-held luminometer systems, and can
give results within 15 minutes to allow for the appropriate handling of the

contaminated samples.

PCR and DAPI/Hoechst staining, will bind to all DNA, be it from viable or
non viable mycoplasma. Hence, if looking to treat and remove mycoplasma,
you could still end up with false positives when using PCR/DNA staining

even though mycoplasma have been irradicated.
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known net hods such as PCR cannot di stinguish between
W 2@blogtdserd non-vi abl e mycopl asma. 5 WO 2004/ OBABEB2004/001647
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CLAHVES chrand Erend e yadnsdeteBlitzegbufieApl 882 Meghdled ATP
cont amhebisle g6 BlResR asaaysaJthdluﬁﬁmt': erfi IR - B%0-
5 (i) yogoviding a test sanple; (ii) det'ecti ng and/ or
measuring the activity (B) of acetate kinase and/or
te kinase in the test sanple, and said activity
bgﬁ ?ﬁ@?ﬁ 1988+ Arpuiayy 6 bidemateseontt AFPriatlmigues in

rrycoplralsldamcr(lbmk»gy ¢i Bigluhden€Chémilogih e 37es3g0sanpl e
as contam nated with nycoplasnma on the basis of

O I L A M

YSQAyARG ay 3L APt agaipgh gtgmepegative

corrprl Si;n

(ii) Bod gg%mdwélté‘t chpctenia 5elaf@duta)fh@bba$lmchgraamt Rtéppl.
ki nas Bagtaaicdr 72:ak8ah8f.e ki nase activity infornation
(A) detected and/or neasured in a corresponding 20
control sanple; and (iib) conparing the activity
detected and/or neasured in the test sanple (B) with
that in the control sample (A);



wherein the test sanple is identified as contam nated
wth nycoplasnma in step (iii) if the activity (B)

wa@ledoeo94s86 and/ or 25 neasured in the test sanplBCT/GB210@{001647
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(ii) is greater than that of ,the control sanple (A
in step (iia), that is, the ratio Ais greater than
one. WD 2004/ 094656 PCT/ GB2004/001647 48 3. A nethod
agrCAfVfEd in Cainms 1 or 2 wherein detecting and/or
measuring the activity (B) of acetate kinase and/or
carbamate kinase in the test sanple in step (ii)
and/ or obtaining acetate kinase and/or 5 carbanate

kil nase Aantethdd yf detéctimpthieqregoliceiof cant@imasRs M dighlasma in
control sanple in step (iia) conprises detecting
and/oraﬁ%%i%mﬁfgc@mﬁﬂsmﬁpear ance and/or di sappear ance
of one or nore of the substrates and/or one or nore
of the products of the follow ng reactions: 10 (Ri)

| ¢(;ph : | ATP (R i
Sl R R L

car ba Car bamat e ki nase ammoni a +

carbongifle detedifify ah8/of- meafrRGLHS %ﬁﬂw'@g 6Pa?&)ﬁté)ﬁﬁlase
of clainse 1 to 3 further conprising the step o

rel easi ng andioplcahamate | Mindser inc tnd éost sainplle, bhd sarhBbEvity
by treat gnt of the test sanple with a mycopl asma

l'ysi s agenReiigapdicative,ef thy piegende ef centemigatingouycoplasma;
bef ore ste%q(ii). 20 5. A nethod as clainmed in Claim4
wherein thée lysis agent is a detergent. 6. A nethod

as cl a{iﬁ}?CidEﬂti iﬁ% e t%!!i%fa?ﬂq]e tagecﬂﬁ%rggrgﬁg l\?\lfi S:Iﬁ’)éc?op}%sma

treatnment is not tapable of ‘1ysing eri

7. A net hash 8® iedséd o detettidn¥n@bor ehetisiFerfedt S ad ﬁﬁﬁ@d‘ﬂy in
the corresponding control sanple is the sane as the

test sanplsé€mtidor to nmycopl asma |ysis treatnent.

2., A method according to Claim 1 further comprising the following
steps performed after step (ii) but before step (iii):

(iia) obtaining acetate kinase and/or carbamate kinase activity
information (A) detected and/or measured in a corresponding
control sample; and

(iib) comparing the activity detected and/or measured in the test
sample (B) with that in the control sample (A);
wherein the test sample is identified as contaminated with
mycoplasma in step (iii) if the activity (B) detected and/or
measured in the test sample in step (ii) is greater than that of the
control sample (A) in step (iia), that is, the ratio £ is greater

than one.



30 8. A nethod as clainmed in any of clains 2 to 4
wherein the corresponding control sanple is the sane

wa@sootletesest sanpl e but the WO 2004/ 094656 PCT/GB2004/001647
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PCT/ GB2004/ 001647 49 obt ent i4%n of

det ecti on/ neasurenent for the“test sanple activity
information is carried out after a tine interval
following the obtention of detection/nmeasurenent
information for the control sanple. 5 9. A nethod as

cBBai medy inetkdRhitBinbE L Mibhel bt ﬁﬂé&éﬁ]&’%%%ifg K d/or

| east approximately 30 m nutes.

accor dmm@sudngmlye aftivitya(Brofladetatd kihRE &ind/dr@rbamate kinase
det ect |,n%1 10 and/ or neasuri n% step conpri ses

det ect i Eneieay rmpleads steprgl) AmP/or oblainikgnateteie kinase and/or
is detected

according to aim 10 .wherein the ATP. )

and/ or Cﬁa’a?é%ﬂlgklwe ACHYih ingRRation @Af&éppﬂﬁsmsm coprol
met hod [ |k re t light emitting
reacti S%i gé ﬁaﬂglﬁgmrﬁg@@gﬁd eirl%glggia .OrfggaSR%tﬁ?Sd
accor dapfedran@WhPbr EREpILPHRS dThrfe! & 1By &1 dip&ihtes

is added to the test sanple prior to the detecting

and/ or and/as oné g nsdrepf tROpfddukts dfkthe AolBiviasreacaons ng
to any of the preceding clains wherein a nycopl asma
substrate (M5) reagent is added to the test sanple

PFbHQr e detecti el Qraseneasuri ng _step (ii),
t {11%8 I\/Saéreggg@ﬁcfsl)ggt%c% @B:?]i}% acrejate ﬁhgér Bhate or a
precursor thereof and/or carbanoyl phosphate or a
precursor thereof. 15. A nethod according to daim 14

wWRitei carbhmoyt phosiate SiA PP eyt phogphat e iis N
acetyl ; oA 0P V0 2004 052666~ PeT) CRATOR B8 degyonate

.

4, A process according to any one of claims 1 to 3 further comprising
the step of releasing mycoplasma cellular contents into the sample by
treatment of the test sample with a mycoplasma lysis agent that is

performed after step (i) but before step (ii).

5. A method as claimed in Claim 4 wherein the lysis agent is a
detergent.
6. A method as claimed in Claim 5 wherein the detergent lysis

treatment is not capable of lysing bacterial cells.

7. A method as claimed in any of claims 4 to 6 wherein the

corresponding control sample is the same as the test sample prior to

mycoplasma lysis treatment.

8. A method as claimed in any of claims 2 to 4 wherein the

corresponding control sample is the same as the test sample but the



50 16. A method according to Caim 14 wherein the

precursor of carbanoyl phosphate is citrulline and/or
wa@pomndmse 17. A net hod according to any of C aP@BEGB300001647

16 wherein the control 5 sangflge is all or an aliquot

of the test sanple to which a“nycopl asna reagent has

not been added. 18. A nethod according to any of

d
nao. bedhiflioh oftotfuted/béatEnRLD £l (2 HpBle ATHRL°
separ atigforelatiof is é&ne& d&hﬂ@ﬂa%ﬁ%@ﬁﬁéﬁal Ycﬂquvﬁxg“ih%r ce

wherein the control sanple has een shown

f r om mpbtmpitmand dejedive/measmerenf infP6Mati ®sfdrbe c%l
fluorescence staining, or nycoplasna culture nethod

15 20. 8 ‘hod as clained in any preceding claim
wherein the test sanple and/or control sanple is a
cell-culture sanple. 21. A nethod according to Caim

2, TS o, 05 AL 2 SOEEL S o

as Ver approRahtelyBYEGnuBSMC, NHEK, MCF-7, AoSM:, A549,

Hep&2, FMBA, PCl2, ARPE-19, CHO and COS cells, and/or

adher ent pri mary cells isolated from ani mal source.
hod acgcording tq C aim 20 wherein the

22. A
Qmal fA’a‘P?m@&dl accpplingdo apgiof claimsdrte & wiastein gh&:)dﬁilentmg

0 Sur ket SngPr eRFAT SR ma et acliciRe s Rads e ATP

bl ast ceIIs 30 23. A nethod as clained in claim?20
where the cell culture is a culture of plant cells.

WO .200A/ 1010006 cRoi £B2) 0MidD 16 4vherSih tBE ATP 13I8 ed and/or
according to any of Clainms 20 to 23 where the cell
cul t ur@easured by a light-emitting reaction.

15 12. A method as claimed in Claim 11 where the light emitting reaction is

a bioluminescent reaction.

13. A method according to any of the preceding claims wherein ADP is

added to the test sample prior to the detecting and/or measuring step

20 ().

14. A method according to any of the preceding claims wherein a
mycoplasma substrate (MS) reagent is added to the test sample prior
to the detecting and/or measuring step (ii), the MS reagent

25 comprising: acetyl phosphate or a precursor thereof and/or

carbamoyl phosphate or a precursor thereof,

15. A method according to Claim 14 wherein the precursor of acetyl
phosphate is acetyl-CoA.
30



sanple is a sanple which is derived froma cell
culture but is itself substantially free of cellular

woradoed@mbe 5 25. A nethod according to any of EUHGB2003/001647
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to 19 wherein the test sanple5 and/ or control sanple
consists of a cell-free reagent. 26. A method as
claimed in daim?25 where the cell-free reagent is 10

[ for . ' . [ |ture to
¢ 00y Bpicthodale i Claih BRI ifeincglisor PESpbgovt

a nycophaspiate antiamiling &et/6LhmeHht ure with an agent
to renove and/or destroy nycopl asma; and 15

subsequently testing a sanple fromthe culture for

opl asma . contam nation using a nmethod as clained in
nﬁg} Sr 23(5 E%ﬁﬂ%‘? atcoreding tp anyefdslatmg 13 te déawhergirt the control

Cont ansAEIH L0 G dREal2he fost HBPIRnw bichagmygoplasme

met hod rofocehachiitifigeesence of nycopl asna in a
t est san‘p% e, conprising the follow ng steps: (i)

providing a test sanple; (ii) w thout adding an
exogenous reagent (e.g. substrates for kinase 25
ad8i vi ymethptasvoeding ADrRny of LlRimsi2tte 5t bng to17 wherein the

measurin TP i he, test sanple using a _
bi ol u nFPﬂg%@eﬁ?enlﬁ@;}éﬁ Pesn slownta s fee fimm Taﬁ@kﬁrdﬁsmz |/bgh?t
out put r (A); (iii) obtaining an ATP and/or
i ght (Sﬁélﬁsdg%#rrﬁ;eg@%renent (B) froma corresponding

control sanple; 30 (iv) conparing the ATP and/or [|ight
out put neasurenent ratio ; and WO 2004/ 094656

PLI/ CBAODS A4 3rdibg t¢ Claind B tWHertinght R8nir6Fiarssea
as contam nated with nycoplasnma in the event that the

rati o pegnsshpventabe fisadrameny@plastmarby bad oasnakailiFER

[ .eced| cl aims wherein the nethod
'n anyteg{mg,eﬂi\]%g fluorescence staining, or mycoplasma culture method.

20. A method as claimed in any preceding claim wherein the test sample

and/or control sample is a cell-culture sample.

21. A method according to Claim 20 wherein the cells in the cell-culture
sample are mammalian cells, preferably adherent cells, such as Vero,
MRC5, HUVEC, BSMC, NHEK, MCF-7, AoSMC, A549, HepG2,
FM3A, PC12, ARPE-19, CHO and COS cells, and/or adherent

primary cells isolated from animal source.

22. A method according to Claim 20 wherein the mammalian cells in the
cell-culture sample grow in suspension, such as K562, U937, HL-60,

Cem-7, and Jurkats plus primary cell types such as leukaemic blast

cells.

23. A method as claimed in claim 20 where the cell culture is a culture of

plant cells.



10

15

20

25

30

s includes a step of passing the test sanple through a
filter which retains bacterial cells. 30. Use of
waec@uphsephrosphat e or a precursor thereof, and/BCT/GB2004/001647
car banoyl phosphate or a pregursor thereof in a

nmet hod of detecting 10 contamnation of a sanple by

mycopl asma as defined in Clainms 14 to 29. 31. AKkit

for use in the detection of nycoplasnma contam nation

whi ch

conprises the follow ng: 15 (1) acetyl

piRes phat endthod ape@aiHSR artyh6f ERAmaNd/18m3CFhBAMY ool culture
phosphate or a precursor thereof; (ii) ADP at an

anmount shmpdkisessampledvhich is derieed fiort h ¢ell @@l OBst isiiRelf
the direction of ATP formation; 20 (iii) one or nore
agent s SEBtaRYRI Y fempd spllalermatenal. A kit as claimed in
Claim 31, wherein the agents for lysing nycoplasna
conprises a detergent. 25 33. A kit as clained in any

ong. of AChaiied 8dedr@ingZold gtémag{jggrt{) fiiQn\gher%ﬁa Sent%gtrsample

detecting and/ or neasurin

ght-e

react i and/a84onthokédmple cwhnaiskest 4 belCiRleFeadnther ei n
said nmeans conprise a 30 nycopl asma det ection reagent

(MDR)

whi ch i ncl udes nmagnesi um WO 2004/ 094656

PCT/ GB2004/.001647 . 53 acetate, _inorganic )

p Ophé’s’ﬁ}?ﬁi%l,laso%lwﬁ%i %&iﬂﬁ’a?%mhiefﬁ therellr Gee reagent is

| uci fef@?i'n ADP and AMP. 35. A kit as clained in any
ai

one of

me 31 to 34 wherein the reagents 5 are

provided in a |yophilised condition. 36. A kit as
clainmed in any one of Clains 31 to 35 which further

l(;%Vrp L | lAqsrogesrsyﬁoo leating aaedlayultvié terent & ycBpMeh&h
yophi | i se

28.

(1)
(i)

(ii)

(iv)

contamination comprising:- treating a mycoplasma contaminated cell
culture with an agent to remove and/or destroy mycoplasma; and
subsequently testing a sample from the culture for mycoplasma
contamination using a method as claimed in any preceding claim; if
necessary, repeating the process one or more times until mycoplasma

contamination is not detected in the sample.

A method of detecting the presence of mycoplasma in a test sample,

comprising the following steps:-

providing a test sample;

without adding an exogenous reagent (e.g. substrates for kinase
activity) to convert ADP to ATP, detecting or measuring ATP in the
test sample using a bioluminescent reaction to obtain an ATP and/or
light output measurement (A);

obtaining an ATP and/or light output measurement (B) from a
corresponding control sample;

comparing the ATP and/or light output measurement ratio £ and



reagents can be reconstituted. 10 37. A kit as cl ai med
in Claim36 wherein the buffer maintains a pH of

wapprosxdesmt el y 7.5. 38. A kit as clained in C BCTMGB30031001647

10
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34 further conprising a 15 |unjnoneter, which is
preferably a hand-held | um norfeter. 39. A kit as
clainmed in any one of clains 31 to 38 further

e I 20.40.. A kit fo .
GV Ec: PSR B Dol b Sheie BB ik @yiﬁ:@ in the
bst CkIi eferably wt
?gfzr‘gﬁeeﬁt gﬁéggie %?i% ﬁo?ﬁékggégmdﬁa%%npanyl ng exanpl es

and/or figures. 41. A nmethod of detecting nmycopl asma
contami nation of a test sanple 25 substantially as

dédcr i ednéthodias, clpié@riaking pietbdingf cﬂaﬁﬁhc%vﬂe@eﬁinﬁxe%ethod
nore of the acconpanying exanpl es and/or figures. .
A et ho@chrdes r%éiﬁpngf ageing thel teat eampler dmough a ﬁlter which

copl as ont a ion substantially as described
Egrelpn eEHB?‘é?%IB ish 30 reference to one or nore

of the acconpanylng exanples and/ or figures.

30.  Use of acetyl phosphate or a precursor thereof: and/or carbamoyl
phosphate or a precursor thereof in a method of detecting

contamination of a sample by mycoplasma as defined in Claims 14

to 29.

31. A kit for use in the detection of mycoplasma contamination which

comprises the following:

(1) acetyl phosphate or a precursor thereof and/or carbamoyl
phosphate or a precursor thereof;

(ii) ADP at an amount in excess to drive the enzymatic reactions
in the direction of ATP formation;

(iif) one or more agents for lysing mycoplasma.

32.  Akitas claimed in Claim 31, wherein the agents for lysing

mycoplasma comprises a detergent.

33.  Akit as claimed in any one of Claims 31 to 32 further comprising
means for detecting and/or measuring ATP by a light-emitting

reaction.

34.  Akit as claimed in Claim 33 wherein said means comprise a

mycoplasma detection reagent (MDR) which includes magnesium



WO 2004/094656 PCT/GB2004/001647

10

15

20

25

30

35.

36.

37.

38.

39.

40.

41.

42.

53

acetate, inorganic pyrophosphate, bovine serum albumin, luciferin

luciferase, ADP and AMP.

A kit as claimed in any one of Claims 31 to 34 wherein the reagents

are provided in a lyophilised condition.

A kit as claimed in any one of Claims 31 to 35 which further
comprises a mycoplasma assay buffer (MAB) in which lyophilised

reagents can be reconstituted.

A kit as claimed in Claim 36 wherein the buffer maintains a pH of

approximately 7.5.

A kit as claimed in Claim 33 or 34 further comprising a

luminometer, which is preferably a hand-held luminometer.

A kit as claimed in any one of claims 31 to 38 further comprising a

bacterial filter.

A kit for detecting mycoplasma contamination of a test sample
substantially as described herein, preferably with reference to one or

more of the accompanying examples and/or figures.

A method of detecting mycoplasma contamination of a test sample
substantially as described herein, preferably with reference to one or

more of the accompanying examples and/or figures.

A method of treating a cell culture to remove mycoplasma
contamination substantially as described herein, preferably with
reference to one or more of the accompanying examples and/or

figures.



