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WD 2005/ 069738 PCT/ | L2005/ 000091 1 POPULATI ONS OF

CELLS AND DEVI CES AND SYSTEMS | NCLUDI NG SAME FIl ELD
WAND50B8AKGROUND OF THE | NVENTI ON The present PCT/IL2005/000091

invention relates to novel populations of cells and,

nore 5 particularly, to devijces and systens which

RS oB L e AN BRIl same

in a liquid or gaseous sanples is of great inportance
FIEIO) ANTS BlACIEGRIOTDRSY BHE INBaiNhigNd saf ety, renote.
sensing, mlitary;. food/ beverage and cheni cal

pr oceThé¢ myesepp| ingentionnsclated whapyel apepulatipngeptragils and, more
apprqaches for analyte (i.é.. e EON. oo
RRRGARTMS S dSi5sP oSl Phish 4R, BBAELALTHOGHEAH for anaiyre
ehwysional anal ysis allow ng highly accurate and

sensitive determ nation of the exact conposition of

any sanppeilite iqyqvalifyjsgdi ey otheiaries prysepl ) 2 lighid or gaseous
“ - 11 | 1 .
SHIEECS B0 S BB Sl Ml s sy, romoe

sansagomiltanyi. fogd/bexemgeradd/chbmient peresssieg appigations. sanpl e
preconcentration, and are difficult or inpossible t .
adapt 1hge #rPeivtp sgawal pRPraRRhey ifﬁfh,an%lm ({%: ﬁ%ﬁ%ﬁ%g‘etecﬁonu
'fl“%dftiotngl RopvAdRs A Bakd drOcteRfcdl! RaAsicabAddlfsYs aldwing highly
pol lutant's, their effects on living Systens,” and therr
soenetg insd iseisitincadaainshiton diethavixeet comprisiionr efSanyAsample [e.g.,

s Balghee 1L S b bRl G in SEBRAET i
Ba¥RaRBePhYRELIP bW eR BELT afd titde€consuming, extremely -

short comi-ngs of "the classical analyte detection .
expehsiveueguireaGeowlopsenssitnafiony andears difficelt ohimpassibld teadapt to

specifigity, sensitivit. r.eliabilit ortabil itV ..
BanREs 15 aphbe, SR Sdpliohats difld B34ds by, RO RP bloalditabiiey
&Plpallians, théaleffdctie oaNVingi s@Ad, SinBPheli §yheBdistic/antagonistic
operation. - Biosensors couple a, biological conponent
bhanios in BIEEYSoni ¢ transducer and thus 25.- enable
cCoNnvenRsi.an: [ hencal - sienal .. 4 4 tifd
cr oot s bigReipr & B BRRGTUEP u B8 andidh fuRUE T biilbBal or
Bepksmisalosignilne Bioenbasileak tseecddvelipey tof otdiéome some of the
hi ol ogi cal ive_materi Enzypes, anti %odi es,

Mms q|§ym§a glfag%%tagidgte (?elg?cgg]ﬁgp 1aLgugH JGeod biosensing systems
i i . . . i u . -
JSARALAPLIND g, 85381 LS Bl AL Tncin
camminnbyticalig dogaiqoé eglutiahs, ekarine analysiheandOsimplicity of operation.

onstruction of, biosensors are e nmes, due to their
BiGRoeeotile S bRIORET compoltal) PIAE PleqPiin dppficst and thus
SRBL ddnGéision JTHibHRAI&! §i)gﬁﬁ%ﬁra?quaﬁﬁﬁﬁ§1@éleciﬁéﬂ%@oﬁﬁe.

and unstable,. thus limting their applications in the
fi.el dThé fimictionrafdhe biaaenseo Gisp @R 1@8thedip¢henrtcd /spedficity of the

o %iologically active ‘material. Enzymes, antibodies, aptamers, DNA, receptors,

30

‘organelles and microorganisms as well as plant cells or tissues have been used ‘as -
biological sensing elements. The most commonly used biological element in the
construct_iph of biosénsors are enzymes, due to their high specific activiﬁes as well as
| high analytical' specificity. Purified enzymes are, however, expensive and unstable,

thus limiting their applications in the field of biosensors.
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The use of whole cells as the biosensing el ement
negates the |l engthy procedure of enzyne

WQosH06w38.i ons, preserves the enzynmes in their POEIL20@H000091
environnment and protects it frominactivation by
external toxicants such as heavy netals. Wole cells

e pP By Pl R RSt Bl FERREH B palliiocedu

Pfenﬁﬁﬁé’ MRfifitRicnS I pRRGRes D kRzyaRls|  HRUCnBGRN ¢988nment and

either in viable or non-viable form. Viable
protestols dpm ﬁ@ptneat@nﬂmext@raﬁl towicanss spcheas hgavi asetalss JHhole cells

a gﬂ%rﬁvﬂgs . %ﬂ ﬁ)ﬂé&%x' %té’l?srt]a gélfJ 01‘3 %%{j l{ﬁ% Q(xjokgsg regHues the

p&HBipatorToNd hhBek dfSdnAgmas inayeqﬁéme ofW]ﬁcrla peliiLieiebeen used either
[Burlage (1994) Annu. Rev. Mcragbiol. 48: 291-309;
inRyiabls| or(rw%ablwf%mn Véthle mjgrobes; Jor ¢ ?’@Mn%ti@é@? various

oRpheEagietes S30658 SRk IENTRMR DR o i

adids and theNlike, pphicl ta2 Do, meritbr&l oxing anvariefyl 89 &)a.nsducers [Burlage

(R5P6S Ry ahevr ot o 45 b B Bisl fhadad pra 11112

AFRLRWE ’19%}?I RRiI& 6248 IR0 gERE (E&l )eEhrﬁﬁe oci‘ndnl\ﬁEx%Bia@anl)%ensors

culture ch corresponds wel th a spectrum of ,
Techmaen cisd Pretocals. |}hunme§bqul EotosvaoiNJs ppAR5i28anend Simonian:

|eRBE AR, RARRS' el It RRRRRAF BifheBicRy Teohniques

aﬁﬂPfo@&!@lsf Hurhiiﬁ@%és@”l‘&f)wﬁiﬁm ?ﬁ@i’ﬁzmﬁt abol i ¢ pat hways
agta e systens can ected by cultivation in

@ mle@wmanfnnwgomﬁmwprq wh@hwﬁgmoad@ gell[wijth a spectrum of

O B B 2 17

Bi oc he MumBEOLE clenRlion 2PpRfathet6He. kepesiihi grl by, For example
t he biochenical degradation of conpl ex -substrates

adaptationsofng yapigrobe fof ipdustion oI depisahle anafgboligcpatisaysgand uptake
t
TR0 Car R DG b, OIRVBRACint d SRIRT borileSappf ot trates
[DoﬂmmdmbOarﬂuRecleﬂzt(gf)@ iui)gis PRleMC(éDD(S)OMal (LR 2B:757-770;
r t art VAN . Cl
F@& ' 8@398830&@ 2a10 By .%?Wg}oy 33\;@@}1 289K ngp%cﬂé@ﬂlm for the
bRRESIAL de%?i’c‘ltaﬂbﬂ‘of‘!: Q@% Y¥iBshafds SEchof miixhites Qf henols, the use of
sequentl al” set ctions a mxture o ]I? gl ai
actiMatedr sisdgeambtmaedx fimth whbktestreattGentqrladb &an escrvewsdaam scchmatlzed

al ni.n ' ucose oxi dase  has bee
S GO PO s COMAR GG BUe CaITEY L3t gDy souza (1999) 1.
EEORbAISA, Mk PRk 2SR iForl. RELERISE 3211 RONITRBPI | | zed
Kl uyveronmyces marxi anus cells Tontaining 1ntracellular
j 3- gdltzutatisélgiawhen & rsmglﬁeceﬂoddea ot certtainrallodnzames negessaey for a
and a.la t e. bi osensor ectlve Svitel (1998
sgugptial h??g r&ﬁﬁf‘mss? &%‘é’r’f? mi%‘%b‘ {sg]l Rot@n bgygsed.  Thus, -
GRadodbbactdr Mp@&}s Rhtadlifd cRBoscad}iR8 Bhs béch 11588 i 8&Fuddion with
mai ntain-at” |east two cultures of m croorganisnms on a
saichgoslycese Agrgvisiani eshls neoptginiog epgrinbismierdinyatase cir permeabilized

S_

. Kﬁ)%ﬁ%{%e?%@ﬁ%%ﬁfst Igaﬁalcontgﬁgr? V@aceﬁoll5 g-gggf)égtomdase in the

30

fabncatlon of a sucrose and a lactose biosensor, respectlvely [SV1tel (1998)

. Blotechnol. Appl. B.lochem. 27:153-158]. Note, the major drawback of -such an

approach is the need to maintain at least two cultures of microorganisms on a single

sensor which in'ay pr‘ové problematic such as due to different nutritional needs.
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M crobi al bi osensors based on |light em ssion from

| um nescent bacteria are also wutilized in analyte
wa@leds0697681. Bi ol um nescent bacteria are found P@I/IL2005/000091

‘nature, ‘their habitat ranging frommrine to

terrestrial environnents. gl um nescent whol e cel

bi osensors . have a vel o USL g..genet.l ‘
eng: eI BENE B E 1@? EfaE R R ek Rratre atso
W{IBRAIE andde defeliich. BB IREREYCHEb terROitt acbnﬂaahmﬁue Eﬁar habitat
m croorgani sns- used in these biosensors are tyFlcaI

l]angdg ddh wiatihe tontetrreiyelnenyiropmertgi Biolpmineaeqng whale cell biosensors
Vgg%l:sg [b%ﬁnﬁﬁ‘{%ﬁ’?g i 1t1§hn§g ggegltgé%ally.rﬁngﬂeérgcg %ic%o?gamSms for the

et )

use

ﬂ@ﬁt&ﬁ%cdffdrgarﬁé [RBtEcid € sRPRGHT mdalenemsihatioid Tl ﬁmo@fgamsms
del eterious- conditions, is possible by enploying

ysgd gnath@aer lplewsqrs aggy typisally proggeqdewith an 6508e80% plastnwé mtfdvhlch a
I
BB IRS b SRR oL AR b et B B e,

f usedThout ef hox-speific siessi repaaee adigoharali indsatons of |d&1eteri0us
response to _many chem cal Van 1994

EROTRR, s DOESUBY|STIoYing 5.2t S0TICR Fersibicebied senss (5. the
P Ehocﬁr}\éﬁﬂoﬂge %%%rﬁ%? E. Q:%h%ﬁls%ﬁ%lmné GRENRE shedk! promoter
currently avat | I'e-cel | based bioséensors are

grpHi tieak jon lor Susdétte dthé tux tepostemhmmasle biodumisfsoentein wsgonse to

B R OV DORAIO T AR 5 BB LBt 1414 T 2b Ben fcac

ggg%ﬁs pll EH%nOMIGJOEﬁﬂ%@)%%& of genetically

ated cells which can be used as biosensors in
i dent Howewedrj el . cupfently bavediable avigde-oéll dasddy bipsenshiss are limited in

SHHERER T Ao SF b ot B BT RSP R B Bbcpons

one aﬂﬂﬁl@re&ﬁcﬂé"&e Rr&sAaverioatb ipRabticBehe préseiti@vétietereated a
a population -of cells conprising at |east two

mb@%gﬁnatwaﬁysn@ﬂp@éﬂed sellsybichiopn he upedsas biospenss insidenification

. & ollig §§a§ antal 80 s AUBRABUL AL uctlﬁgg&gong Snh Q€AY rior art

pr éssi on con
Emﬂﬁg§§1b|e iii "a cell of the first subpopulatlon
when exposed to a first analyte and whereas asecond
subpopul ati on of the at |east two subpopul ati on of

§ IRRELKOASE RVERGAL r eporter . expression

) le in a cell of the second
subpopAuta@atingno whe aspexipsfihe pteserd inveation them‘lﬂ|md)\ﬂded a population

cordi ng to another aspect of the pres dnventi
@ﬁ%??fé cpglpaﬁlaglaageas e PBaDUIalprs G chils ﬁfré%%ﬁe%pulaﬁon
ENE feal twoBNiBhotflatfonSReN 8 Hcfuded a J)r?er kP Fessmn construct

evi ce conprlskéﬁﬁa substrate being conti ured V
Beipp expressiple upam@llalf the fipdt subpopsilationl \Mhﬂm@(pomd toeaﬁtst analyte

t subpo ti.ons of c S, rein a first .
&b bt SO rpARulaor b ot K S ubatnklition of s ncludes
 58Jebsnd RGloHEE Sxpreldids on @Rt 8l SR QRO I GOBSI dfCthe second
bei ng expressi bl e WO 2005/ 06973 CT/ 1 L2005/ 000091 4
- subpopulation. when exposed to a second analyte ‘

According tQ anothcr aspect of the present invention there is provided a device
for detecting ‘fpr_esén_t:e, absence or level of a substance ina sample, the device
cornprising a siibs‘trate‘ being cbnﬁgured for supporting eipopulation of cells including
at least two subpopulatlons of cells, wherein a first subpopulation of the at least two

subpopulanons of cells includes a first reporter expression construct being expressible
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in a cell of the first subpopul ati on when exposed to a
first anal yte and whereas a second subpopul ati on of

w0 b@s@a697Beast two subpopul ati on of cells incl uBEB1I2005/000091
second reporter expression construct being
expressible in a cell of the4second subpopulatlon

A BE PR el Sy B, it B Rt S5 el P «

sb&)nﬁhﬁlb}wﬁﬁhﬁcﬁ{ 6f it anleastdfvrs SeipoPuldom OfF .ceAE Gileiedth second
et anot her aspect of the present jnvention there
rmorér G¥pIgaion cowgﬁtebﬁl% ﬁxmféiseld@ ihg gsHeddhe éecoa@ subpopulation
YiSd
o B88leath PFUFYANGE By SR RSl ERpopptions of

celinfsiagucted 6 die subgipate in aagadarespabpeimhnan of cells
"~ including at |east two subpg&%atl ons of cel let«i
wher MFORTIRg fQ et gpodhs Fspent pEeqtraventiondhere i ypgovided a
sSMBRABHE AL ngen&e |at3§en'c9 ol HdeBofy %L} bstihed ﬁroé)§a5'rﬁﬂ1 the system
Xpression construct- bel ng expressible 1n a ce of
chprifings (a)s a bjzvjmel @riudmgnhesubsteatp deaig tanfigured for supporting a

poakos R ceels ipgaao i JROR APPoRBPPURTE Phed g gtheien o first

, sﬁ@ﬁdﬁﬁﬂaﬁbﬁpﬁ {1R" atCreRt AHR) &ﬂ)p@ﬁﬁﬁﬁéﬂh‘%f BSllhcludes a first reporter
. expressible.in a cell of the second subpopul ati on when

capisesien) copstauct deiny cxprassible,in1& oseolihe éasirsubpoplﬂmmnt when

<xfieh &R TR B 38t o Renha o RO B o Teast o

shbpopuiieat of Ocetis PirRARIeO Na f §e2bh® aePoddr leRfrefdidns tcondtebt being
second reporter expr.essi on constructs in the

eppisatibleiinm el efethe §eccmdosubpqp1&at1q@r wb@ns expogeditsi @ s¢aond analyte,
j o1 e ng i
| Vrgg%% géclﬁlg%@%g aP ie*%gt Pﬁét{l%e g 0 1(§ a{llt%%l}egeto the substrate in
apraddiedeablfrann@) (W d&éc&bﬂ fg dea:ctl eﬁ;ﬁx@&@(ﬁﬁﬁoma&‘éﬁ REehe first
or- 20 ] evel of the substance in the samp
apd e GERABLSE t §APrespign t ¢Rastre@ tinr g p@dqﬁ@nd@r% eelipeand (c) a

. p?&c%gﬁ%% &lqj]t Fm%ﬂﬁgta\t}% %)p&esﬁxgﬁzﬁﬁ aééfﬁfsehﬁng ﬁlgfe'ng’érssqgn Fdtected

matri x reas
byutht uletectfr tocthereby prdvdde atformeation teluingLibthe phath@)abahce or

cel | According.to stjll further features in the
'lﬁ@iﬁsﬁhﬁéﬂb ?"é‘?é‘?ﬂ’@d’a@ odi mrents a 25 material of the

subst{@bfiihs tco fiIP flrEr Fanifed ﬂlethg rcf%éﬂhb%@ gﬂa@ﬁéd‘ gmﬁ(f)dlﬁlents the

‘glass, a‘polyner, a ceramc, a conposi t
stbsbratois COAﬁgm‘ﬁdi |amg mmluwsﬂlmammhézreas @sh acdl mf:ludbnea culture of

- nt tro re is.provided a nethod of

9 gf)gﬁ'teaﬁ!faﬁtr Qé}f %op %ﬁeﬁg‘%ﬁ | evel of a substance in

a sancrdingd € BB FRther FeMRFds ShNfe dedbhibB RRSEAG] @mbodiments a
pul ati on of cells to the sanple, the popul ation of

PO
ngderisd lof Shenpibsidite ds seledtedasomithe groupropsistaty afisglass, a polymer, a
nafir t suk&gopul ation of the at |east

c?%“%’@ﬁﬁ%ﬁ‘t%ar%wog S & I ncl udes a first reporter

expr essbfiing fPRH! badtherPRpBE ofak® pREEMtInPention tAereql lrdfided a
the fi rst subpopul ati on when exposed to a first

fedeigriing rRserags absenexorlavel Wb gopbstandedn aghmplretile method

%gbﬁﬁ%g@“@@%%@%g pdle &8l & WRCSHAGR; R Putation of

cellsincluding at least two subpopulations of cells, wherein a ﬁrst subpopulat1on of the
fat least two subpopulatlons of cells includes a first reporter expression construct bemg
expres51b1e in a cell of the- ﬁrst subpopulatlon when exposed to a first analyte and

whereas a secqnd subp‘opulatlon of the at least two subpopulatlon of cells includes a .
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second reporter expression construct being expressible

in a cell of the second subpopul ati onl when exposed to
wa2@somTas anal yte with the sanple; and (b) anaPgwilpgos/000091

expressi on of the reporter expression constructs in

each of the at least two suBpopul ations of cells, to

t hereby detect . pr.esence ence or |leyel. of t

CEel Snester epeins Sanisrd SRR PSRl it ol

suBpépHlffon Whétl Sipkédtd £ebvedd malyte Rithtthe sdifiyeNidd®) analyzing
. descri bed bel ow, the population of cells is eukaryotic

egprassion Ao dheli tegoriey sxpIpgsiqny copdructsedr ueash ph thpeat least two

crihed. rre ' | at i,0n ,0f .

- LB AERBERUR, e RBL BB Rl ToeePB 0 BHu R substance

thelgdohste. f eat.ures in the described preferred

enbodi ments each of the reporter expression construct

i ncl udesoTding to- Futhen Jeatatss| it Brejereqde sifedisesnfsg of the invention

(N8 r . ; ording to still
PR P sty B ot R e D
enmbodhcrendisg ttd etill furdipo ftaturegy enthei desgilledqgirefdribd embadiments the
I%rgogﬁ-co fSiﬁg’tf‘i ng.of a fI1 orescent protein, an enzyne
u 8n8,.°§ 15 R PHG ! Recording to still further
f eat Us&Rrdiflg tO&iIPRR MR} REAR RS AQLHBEPAEIRA embolifnents each
cis-acting' "regulatory elenment is a pronoter.

- ofictbo rreportertaxpeassibh donstruve indledss a ets-acting lregulatoryr eleawnt being
»({)r efb rﬁlgddg)nbodilgents the pronoter is selected from
PR Ef B OHSPEETRS"Bf M pA, Lacz, G pE Fiu, MlPQ
20 orgdsordif®fe stilf Eiihe FoBeaifliné CdekbrittaGRE™IBE embBdiments the
still further features in the described preferred
Tepastadigepaissselevted Tom-aagrobp gonsiyingaatfor fluaksosptprotein, an enzyme
t,ress.r.egul ated. According to still further features
alsﬁﬁ a?l%iﬁ%} ,S‘gg’l bed preferred enmbodi nents each of the
- T r stA&botdifg 3¢ 6@ih durgiien fodh@ed fn tHRARBETHE PrbMrs€ kRBb&ithents the

fromthe group consisting of 25 a condition and a
aypdingregulatapedempigs 8 9raMatel. further features in the

descrABestint ¢ St StaRP B IP fhe! DR OR hbodiments the
-selected from the group consisting of a‘tenperature
promaict i selected drom dwi gioup wongistig off Mipd, Adedy drpB, Fiup MalPQ,
still further. featyres in the described preferred

Oéﬁ'é’dd’ioﬁéﬁ‘f@"f’f“f andgycidypst ance is a naturally -
o srqePRERE R e sfeck FHLTE 1 AN proffhEs b Dients the
ceviditigregitl stosael brmentfis sthass regatatddeast t wo

; sub | ati . | Is.t d. . 2005/ 069738,
BT N N ORI T L -
- ofeiRd fsE8r the séd@)ﬁd dBAGHe PR MibRAY S fdRsth TR Sup consisting of

" a condition and a substance.

e
(of the second

Accqrding‘.-to still .ﬁlfthervfeatures in the described preferred embodiments the
‘condition: is 'séléétéd- from the group consisting of a temperature condition and a
radiatidncon&iﬁqn.f , |

' Acco'r‘c"ling}to éﬁll further features in the described preferred embodiments the -
substance is a‘_‘rllaturally occurring product or a synthetic product.

Aéco;ding; t§ still further features in the described preferred embodiments each |

- of the at ieast two i:'S‘jﬂ}'pop'l,1"1a’cions of cells is tagged.
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anal yzi ng expression is* effected by a pattern
recognition software. According to still further

wo e@s06938 i .n.  the described preferred enbodi mTeEPCHIL20€5/000091

pattern recognition software is conbined with neural
network. 5 The present invengion successfully

L

@a@zm@@xp@gﬁo@mbffe&wa ainclecfnifioze fivugd cel |
popul ations for analyte detection. Unless otherw se

def i nwordang tq aiilhither fenteres &1 erdesoribed grpfitrad embodiments the
¥_under st ood
B o ol O R o PR AR, (05”10

inve riﬂieqnedmﬂt mivgstion siictdssitlly adedebsed sheashabrivamiigs aff the presently
simlar ui val ent .to thos descrl bed herei n can be

0B FORSEREAtS Y PEoviging guve doBrlatiors of ol and, devicss and

- dyBURR R utﬁ%tsaa{ €e1 mﬁgﬁs fo@aﬂalmt&fecabé are

descri bed bel ow. conflicTt, the patent
Uidessi dth@Msecﬁ@ﬁncdzcallLtdclngcad:l ehd mlentxﬁcstprrm udeddmrmln bhve tha same
nmet hods, .. and

ddi t th
ifing & bbb dRot i She o oAl 3h BaS art to which this
ih¥dHitibh @lonkS. Bﬂk@ﬁgﬁ)%@ﬁbf TMCH-E@ESWMIHWEM to those

i nvention..i's ‘herein described, by way' of exanple only,
dﬁiscmbed bewsireernebe used fhtheqrastiop antesting off thevpregent iWention, suitable

fic,reference now t drawi,ngs i n det aii.
%‘isr 884 elaa% 3{1 Fﬁe%ef%ﬂ%ﬁ& hﬁﬁl% oS an ity tf}ef patent.
spxaﬂvdtﬁngnﬂlﬂdﬂrg DAROGRS will cafrdll THSHaMohY BieGhREHES AGthods,
of the preferred enbodi nents of the present i nvention

a3 ieyamplggjaredustistive enlyeand nat infradediteshe lmitisgovi di ng

what is believed to be the nost useful and readily
under st ood. description of the principles and
BRIBFEDESER RO OF THE DRAWINGSNt i on. I n this regard,

no attenpt .is - nage to shom;structural details of the

i nveﬁlihedﬁveqtlﬁnﬁé greirydesgribed, pyavay of eragmle anly, path rgference to

‘ %%g%rﬁlﬂ%t oyt ?a i = a{iﬁﬂh gt ¢ FErehBY ﬁ@\& @ Phe &r%ﬂgﬁ?n fietall it

nNSwith t raw ngs maki ng app
it Isesed ithat | thel particubues ahctwmgm bheways eff ekahplb(‘xmdsfoofpuh'ﬂitﬁes of

ARy eeton oFghetectzd cmbolingen o e aresentdavention only, and

ard bHSEMEd 10 helORis€ o PoRdias W@Ha@lm %Qﬁ‘éx}eg l{é ?Je' 28 1‘R(§st tlﬁ@ful and

bi ose' nsor of the présent Invention.

reashilynundsistoo JeBERDDL pf dhen mm[piesauand ngmchlﬁudilun@BABEof the
th t t h
PRERD L8 Febefond FRR b e w B B E ] b BB g enton

ih ikr@ adtatt mtlrs lzh@éés@c{}g[fMaQM atalundef@Shbin (%mﬁe i@ntidhn, the

Hi gh- Density, "WD 2005/ 069738 BT L3005 00
dezgription trkemwithstbe dawings maigng/ ghparatt tethobeskied m thohit how the

’ & %1%?1%6 oéof;{g]e %ﬁ@ﬂgtblgaggg g(ile }I{I?racl}fce Journal of

In the drawmgs
FIGs la-c are a schemat1c illustration depicting a general conﬁguratlon of the
biosensor of the present invention.

FIG 27 is a scheme of the pDEW201 plasmid containing the luxCDABE operon -

- from the, terrestnal bactenum Photorhabdus Iuminescens. This plasmid was used for

'the luxCDABE 11brary constructlon [VanDyk T. K. (2001) LuxArray, a High-Density,
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FIG 3a is an electronic presentation depicting a
multi-repetition assay format. FIGs. 3b-d are graphs
woleso64788) t he paraneters which were used to PCT/IL2005/000091
charcteri-ze 5 the panel's responses to selected
toxicants in terms of intensity, sentitivity and

ki net th f b the .
GRagd Fsteny e&lﬂﬁ%%”? Bl o 35 ol Eninescent
REfrfd S8-aBB) Joulial of Bhdterid18gy P83 546-550501.0n obt ai ned from

ividing the induced RLU value with the control RLU

(Fi gEICe 33 igyn electrqnic presentatinn depisting § nylti-repatigioR@ssay format.

val u
oo R S T kRS0 et o iz
th(er@m e r%@bonsésZQD stlctiet etokicants WiRe fer@s I S RISRY," 8drt®ivity and
Ero duced (Figure 3c). EC200 is_the toxicant

s dhe mpiapal idiffereice hehmeanths RIAA prosiuced by the induced

a4 a‘ﬁmﬂ% BB (IR D R S HRCRRERR aton, obigiped from

-dividing) tie mdl)cedriﬂLUmﬂxmw&hrthé icontfdti RIUU ¢Fiboje &) Etmax 1s the time
15 t t t abl
exa%]p@dr San?iolﬁR 2 e,réyerg psqé g({ ngﬁzfnlgf qugﬁlpw aE cc()encentratlon
‘ wﬁfcﬁsﬁéﬁtﬂe& %s@f‘ep%ﬂ?es Qngj?;é 2pd qu fthé fife Wheﬁ%sije bdlratio of 2
t Maker format he |npu val ues were based on A
ist predtmdl (Fguu@écxr@&&@ﬂed ther taxtieant pemvehtratfanewhidd, indies the tygo
a? 120 minutes as response to the C of the different
8X| cants. Qutput was chosen arbitrarily to be

" DDVRIGs. 48-bFdr&Srahs d%pﬁ:fﬁg %@ r_@ie BPf SN OBABEW, nitrogen

- val ues which were used to run hree nn systens.
nippfarda nRInHsintensityodigurd 4a) aid EWBG’IQQ eatRL(Llj“lglub gbywere examined in

‘ ec fro et of t panel menbers in
01?%5{5’ Sﬁgeg ‘ihS“% %“I&Pfe Plglﬂ{ers( g‘ and sterile LB
30 ﬁm ﬁﬁ%lei&tmmcrm@ﬁta&@hIo@wlmat@mqédlt&th@Ein @m in the

%Ore 6b and Figure 6c¢, . respectively). 25 FIG -
NvtM@kea raaé c iThe At yekse wese basad on »RL{Exalies mgasored in the

[ [ sof rrmt
AR % 502 GG AR S e BRI TE Lot PGB L Plcants.
Outpat whi vleosp arbvitta2ilg to B€DD®P. col umm to the right
aI ues to each _-conpound. These- are

sho he out put
t he% 881 3¢ .8&39 adepictina dhs Whléaht“?sa‘i"h‘é]él wie ¥ged forsun the

-t nd HBtersP r"[%%%as%tr@&ﬁ:@d GRERRMRL. T 1§ OQué%g%lﬁ:%nm 40

thi s case: the nn detect the. preSence o

 rephitianmpite Ilnmshniembens hie rdspOnseito dive dififiersytstbeicantEhfdsterile LB

a-Cc are, qra depi cting the r sultso ‘nn testin :
3‘88m ¢4 aﬂﬂdzgaﬁ‘ﬁ%’i"s follprang Brposyrediiiete ﬁé igyre6b ang 4 Hgure 6c,

. V%ccgg 2}3 to low toxicant concentrations. The graphs
20057/ 069738 PCT/ 1 L2005/ 000091 8 describe the nn DP
val UEKS. /s su slectienit pxesclatahommﬁhe netsuhmlgd)i’ paloehasaldtdiled in the

iAo B IhleRCigs b g e sho st i of he

fied prométRts. MHSLEGR esieMA {on tHeBnght MhSws the output values to each

"-compound. These.are the probabilities according to the trained nn system for the

_presence of ea@:h éompound in the sample. In this case the nn detected the presence of
DDVP in the- Samplé based on the 120 minute nn system.
FIGs 8a~c are graphs depicting the results of nn testing with RLU values

collected from the panel in response to low’ toxicant concentrations. The graphs
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with or without 0.5 M NaC immediately after freeze

drying. 5 FIG 10 is a graph. depicting survival of
WE2005064788 MG1655 grown in LB with or without BCBHIIN05/000091

NaCl i nmedi ately after freeze-drying or after stori ng

-at different tenperature cogditions FIG 11 is :

L AR Vo L i UG e B <

(Pi@Pe 8@”&?(@5&6 8byind 120 (Fighr&8&y mihdtek 5nd 9r aph

depi cti n% survival . and stability of E. coli MGL655

gr owr’fIGn imaceroph ﬁemtm& qurpiyel ofpE.seol M&d655 et &t &Byor M-9
ot g storing at

Gy e oSG S XS Qe AEIEL o0 o 1S

gr ap IaGdepiich ighphedepictifg savival ofEPEsli MO1656i gorwe id BB) with or
and recA : Lux. (Figure "13b) as a functiaon of the

' veén%lém A WaCh immediatele aftex Treeze-fyig on afier ptosing at different
ggg&r g expression of grpE :Lux (Figure 14a)
re‘g&jmd %Jd)?g(l:l gure 14b) as a function of the
conceHiGr al iiva gm‘phdiemcﬁng lssrvival 6 E16oli M@l@ﬁ@hwnmLB or M-9

ictj se activit n grpE : Lux and
EEoe e O Rp iRty aler el fmpepatise e 5
gr aghcd @@asca bRgh u@@ Bl Qivioht J:ﬁ%famht%fex eélemfa“ss' dlown in

dry cells as-a unc Ion of sanple”.volunme and
M with e Withowt OénMr HaCbnm@edletely &etﬂﬁglcmlrﬂwtmm drffin@sor after

7a-b ra ting induction of recA :Lux
‘ g g}iﬁeﬁer}tg tu{eréo&a}t@ g?a) or fresh (Figure 17b)
cel | F168. 834-Hined g%h@fde%‘%hhg eglaee%ﬂ 8t LAsE-angd (F'l%ﬁg 13a) and
sanple volune iS™a, grap
reepilov e e funstion of Ahe ccmmnﬁratlomof fiosh bells.
expr |n 5 sane |on
ot 4aﬁ b 2ERnF Qe ElarNiasthe Bt Gigrgl4e) and
raddt: Bux (Fig(@ﬁl&ﬂmﬁ lh GuBlod 198 thé e@cent@atﬁnldﬂlry &ilss. "
19a-b_are graphs depicting the growth of recA: :Lux

t r andfl6r A8ds agergple depisting Fciferage actimgtyniso ik ot andi regd. : Lux
ﬁ&ﬁgg Phresha$ (Figure 19a) or -4 C (Figure 19b).

acare sinplified illustrations of a system

for daGet6 isgraple depicting iadddiouif e Thix@apresdiGnal dry cells as a
according to a preferred enpbodi nent of the dgres

- SRR sfmplopPlmeand 560 sol psenkrtian .04 51C aEbERor
! :c ghtp1@6! $RLB are I%?é\?ﬂﬁ %e@&tﬁ%@%&ﬁ grg'r‘fg‘g LERQHIEH in dry

of the, present entl

: (F@Tﬁtd LBI)%/ffHSﬁ)(QEguregl TolDiESIBRAPE f@NtiGh o IdEll lRBdehtRiida and fixed

The esent invention is of populations of
SEUPIESOIRE oo

e utilized in devices and systens

- confi 'FQ!Gr ed ik ar gtﬁﬂ?'d%l@tni’g?irﬁﬁﬁﬁ&f‘ of FO&: .Ertbc%'ﬂ%élls expressmg :
and. operation of the present invention may be
spme @ gtfgmjlon of cell concentration (higher range than used in F1gure 17a) and a
fixed sample Volume (ie., 0.5 ul).
FIGs. 19a-b are graphs depicting the growth of recd::Lux transformed-dry cells
in LB or . M9 medium following storage at —20 °C (Figure 19a) or —4 °C (Figure 19b).-
FIGs. 20a-c are simplified illustrations of a system for detecting the analyte
using optical signal according to a preferred embodiment of the present invention;

FIG. 21 isa sunphﬁed illustration of a light detector, accordlng to a preferred

- embodlment of the present mventlon
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 piupoet of@shmtmnmmshmdd antbe 2gudodst i

5 with reference to the drawi ngs and acconpanyi ng
descriptions. Before: explaining at |east one

weedsaegrest. of the invention in detail, it i s POI/R2005/000091

understood that -the invention is not linmted inits
appllcatlon to the detalls sget forth in the follow ng
. 10 | es: The

Rret i T + Lisisis nts or of being

pr actvheeﬂ it Qﬂsfehh@ﬁj 1§Jlé>ﬁf poﬁuléﬁbhsp d8 8By, SwhithS&n bd utifized in
to 10 be understood that e phraseology and

dewieeri andlsygfgme npifigreed foepedlyteidstertiont he  pur pose of

desc t m

S RSPl B

withrrefenaloy ke tdel@eingomd companingdateptiani d
qgual i fication, and/ qr quantification of  substances

pr es &efore, ﬁxalammﬁﬁtdea%?neg%w@@ _iphihemveations detadl, itis to s be
uﬁhérmem g%‘%@&ﬁmﬁ’i@ é&{)m%oag@ﬁwﬁo% t%xth%'dgt'aﬁ gézefgﬁhm
ase ors y b

art 1 ncluding enzyne- | ose ant

 tli ﬁ)ﬂewmy(k:sal}ﬂlmm&emp]hﬂiedﬂg&hd Baamphis @hs inveutibn is capable of ‘

are limted by jnstahility of the
E}ea P@a}ents REIRE, prﬁlqtféei/@f @peq pRiyin vageuswagy  Also, it is to

'berlﬁﬂefstdoqnﬂﬁmhé 4ss&l rg}b'ahﬂt bl Ion{é&s 91](1‘1%{%115 309r the

of anal ytes. erco such e present

SR B S AL s SR B
chdRs WHRROFDRY qﬁdhﬁ%&%ﬂpﬁﬁ%ﬂcﬂaﬁuﬁéaﬁ)ﬁ ro?@ﬁbsteﬁﬁ@é ?fe@er@ lin a liquid

-groups of. analytes. \WWen exposed to an analy
ovaase@usssagmbqsapdemedons produce- a specific

<pecrripugrBRbCSE RthhiE  BhTReSh BT HeGelinfiint oxgyme-

bhsedf bibddnssrs dﬁitﬂioﬂ?—@aéeﬁ ElbsénEé&ﬁl’&He@holé QelliaBed\Bioséhsdm, such
follows, to enable such anal }l/) e specific expression,
o}

biosensgrsese himited\ininstekilisaeicthal c;logiga.iu@mmaem, gravepsibilbty, costs
P?&H{i&ﬁ{n m‘ﬁ‘ﬂrﬁl?edfa%ﬂl o fieh ﬁ%b%ﬂ%}{ edJ»{ ”t anal yt es |

nunbe rarie post ul at ed
her eiTo okedcotnyg wlidhl ilintitgions, b Heagréseng Glnﬁftors bhave devised and
hysi ol ogi cal |y respon3|v? pronoters, one increases_ an

Pﬁegl %)fre%OrEf‘éﬁP(Plﬁ&slag H pepulatigpswhichets ¢pmposed of discrete
sﬁtﬁﬁg l’)nsC QA E ]% 819 BiRbdUddOR oﬂéroﬁp}éas;zénsteoto a different

ely respo (vi‘a unicque reéporter expressi

apalyteer gsjups of mmtytesafWhelb expded ’a)mgmnafyt@m}aé ydriosis sﬂH}E)pulatlons

senS| ation cell.s and a

a t bi

| Pﬁqdﬁiiﬁsspﬁ% R Eopea T ptes dbirh ﬁasswt@ﬁaar?,ﬁleowwggtto the

aﬁaﬂ pPesehBin tﬂﬂosatrgwlé)’ As &2rth & v\%}laﬂ hﬂ’al ;?I Csection which
enpl oys

ct| on. -ustn bi osensor. i'mted

' fcrllmtse ito @nabielsuclp epalytat Spediic (expression the- pregemt \W¥entors carefully
069738 CT/ | L2005 009 |

SRR A P BT TRAIER, Wik 538 08 R ed Bor iR Gholte from a

nERBE dfi froRBRY YibRFies.” {t8s Postulaiel Akfin thhUP utiBEAEE %%M Itaﬁge of

one aspect of the present invention there is provid
physigjogigalhrresponsivecpiomoterhi wiv ipareates ant abilise of iancell populatlon

V tr%]s%!ﬂﬁe% xgl% % r%r cogs%c{%o&n{a?ﬁlhg gu&f prco?noters to uniquely respond

(via unique reporter expressmn patterns) to each of a broad range of analytes.
The present blosensmg population of cells and a biosensing device using same

stands in sharp contrast to U.S. Pat. No. 6,377,721 which teaches analyte detection

' using a blosen§or. whlch employs a limited number of cell populations (e.g., wild-type
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5 is conposed of at least'. two, subpopul ati ons of
cells; the first subpopul ation of cells includes a
WO Ri05®697BRpOrt er expressi on construct which i SPCEp20052000091
of reporter .expression when the cells of this
subpaopul ation- are exposed toj@ first analyte. The

re%or ﬁer ‘ex pr%csa 0 %c%fs gg%éa%&%%%ﬁu%api%&jg%ﬁmﬁc analytes

(eeppintials).expr essi on when the cells of the second
subpopul ati on _are exposed 10_to a second anal
Al t holig¥s, raseordng 1r oncyasner’sof e Prese dputmitono oré is provided a
?ﬂllﬁétfo&l%%@llé"%lbh A BRI IBAEPin! Bialshd Betocil e{l&ﬁ;uﬁftmn of cells
present invention represents  a technol og
sdsomrweed of sthieast ftvel sibpaguldlions efisells, thet ﬁmt kibpogulation of cells
Aa eC| ed that the use of .th f.our Si X or
SIS PRTSSHRS cPPEPBIheR Capahle of FnoRish Fession
%&@Qﬁé QAU ¥is 248 publiRAIGE &PDERR & 29M3t ¥hASte. 1ThéSecond
used herein "population of cellS" refers to
prowrpulglien of orelle ulesluges acsasend sePQAkﬂrcﬁprd:@SEHObeconsu‘uct which is
al | nt _or bl e, nanner
- F s ool Bt v fo (b B BR edho EBikppIAERE A drposed
1 Dby dbhdlyiee| Althoth et GMofliwodiihct &b@@?ﬁlﬁﬂé&{l 66hsWutted with
this  aspect..of. the present invention include but are
Wrdamﬁ tthe epnbingsr phthe @resent dnnentiew rep@sents a technological
prll@sﬁel@ clsli! Sé)rrsB %ng %g?rec%ge%r {nS th\éellsélor}J tﬁree four,
‘ ﬁXDdE wwmtmeﬁ ﬁidrclmbpﬁpﬁlhﬁémb paferfiad smdsit bigabl@hiegRtibA of an even
ﬁihogg?rcoccus . .Met.hanococclis, M crococcus,
smgeodpnalytest eri a, Kl ebsiella, Aeronpnas,

St " CPAOMKELRergl o SARLAPBP BAR ERATR e&%k%rﬁB?cﬁHs asag%dtfc cells

cells which can be“used I'n accor

@hiochf canhbe rgeﬂstmallyl meédified ofin ianchnkdentbort stabke fmhner) to express

limted to cell |nes, primary cultures or pernanent
glen(&’tﬁlpf’fl'nne‘gleﬁtﬂ eIsungal cel | s such as Aspergillus

ni ger I dj : .

(1997?”511411(35)53&'Sbf PR s, 5%32%5?”’ &lffed, E‘(agéor‘?l“se with this

&pect dlidbe preBerB dayangion mlu@blﬁ%e antﬂhﬁxtad‘ﬂxb badend! delig such as

%85%553 S@ggh U #‘hagiﬁngdg%}%lg Xﬁrgfngehﬂggmmmn Mycobacterium,

Nbe@ﬁleﬁl@J NBorysadtib@Auma LG RBAN Lﬂaﬁnoﬁ’@lap | S?ﬁ’gellﬁe lRb®dococcus,

i nsect ceIIs nenatoda cells such as c. gans,
M@ﬂ@m@l@ﬁ@s e Mletchccuset Abthrobacter; e [ Hlistermd Iﬁhlmalla, rAeromonas,

such fibroblasts, epithelial cells,
§§é ?Iﬁe(fesgll ?él mon rrph0| d cells, neuronal cells . and

t he | Exe@upl€ebt éilkatfyﬁné @ﬂfﬁﬁlﬁb@b&ﬁb@ﬁ@ﬂ'@b&&r&dx@%ﬂh&lns aspect
Ameri can Type Cul fure Co. (Rockville, -

olis Peot38vetipn) indude buoge eot limiteddo ﬁ@lﬂrdlingsa @uimary cultures or
4 t t
a0 Bt e, BERUER D B Uy e AEROSa mavass

Bm’eldleﬁtﬂ ensl. (lf99¢)9El\/BBO Fongeasd, 19412],ly&aéiléﬁn§@béltw Pat. Nos.
he. nmor e:.subpopul at | on i ncluded in the cel

‘%é%hl%&: 56526505 end Expmalard of the Enemoles seelion ik follqﬁ*és), such as
%gnt | Qés ?#ﬁ %}fg(%acclﬁ?(ﬁﬂlf&% ’?ﬁcﬁoﬁeﬂﬁ& %a@ltdﬁlay and Hansenula,

plant cells msect cells nematoda cells such as c. elegans, invertebrate cells, vetebrate

»')-*

~cells and mammahan ‘cells such as fibroblasts, epithelial cells, endothelial cells,
" lymphoid cells,"rleuronal cells and the like. Cells are commercially available from the
. American Type Culture Co. (Rockville, Md).



5 in a sanpl e exposed thereto. Construction of a cel
popul ation in accordance with the present invention

- Wo g00dewss bed in details in Exanple. 1 of the BEremnpl2ees/000091
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25 . - frymesiay

- SEUSHES avhic

section. . As ‘nentioned herei nabove, each subpopul ati on
of cells includes a reporter;; expression construct,

whi ch, exprgesses a.det ect,abl e report.er.. mol ecul e when - |

e AT IRMES e efhifiors i pimiOR S Soy R E skt Bropresent

nv@RhliRElusPLta8st Ao GABFdFuldtions IEfcRNS HRWRVMEGE & appreciated
a

whi ch includes a pol ynucl eoti de _sequence encodi ng

thatfhe mare subpeprlagons meludge in thei esH popsletion of theppresdnt snvention
; , i . . ;

ERERE: 8L chfiEePOPaRAa el HEitafty EARoBRAP HATR pRtes presen

inwcAniphedxpeyqdrthasioo NCafstrubigorr @hosdliegoputitipn P béddeddnse with the -

governed by an . endogenous regulatory elenment which is '

RIRRFOEIBPRIOEy S .chaﬁga iprqstatlsdn Kxamplei Lef the Examples sestioad

embodj ti&};edt Hé @RS tea&f S %%Bﬂfaﬁ&? N dgﬁ%’ Eﬂc%lhcgég’ a reporter

the pol ynu. cleoti de sequence | osi'tione

expression constmdie whidheexpresseca dettétabia lrepotienmobdculsf whén the cell is

| east, .one ci.s-regulatory el ement suitable for
FPPELP AR R4 ¥ fiscription in the subpopul ation of cells

. UPON RXRASHMBrei? ‘RehoRaR! kbfossifR dbRSicudve 8fehs ?(r la;:/ l8ctor which

acting re'i;ul atory elenent” refers to a natura

includesr 2 pglynpoleotideasequienes ancodilgy auchateri dEhe egpoetec @xpression

B B R0 A R S B MBS

iflWMhestda® bheietal, fivh thek dkPressior of tBOSESIrRE IPeptide is
regul atory- el-enent . can be at |least a part of a

-~ goweimed by an sedngeneus taglatery elemant whigh idndycibledpyaniahilyte.
B T U YNCY T —

thegubnacestiid sshialte i2Pokitibasd ANthel dhnbiRuct d@er Blei tshsbitional
transcription-therefrom It will be appreciated that

QORECLtt dast oy cistrgniatesy wlemaaiawitablst for Hirgctingeanscriftion in the
LRI ERh QR W S SP  odient el 1y

act i vt wsdd hereirr %o actingtregulefohytlament refsss tpaa@dtGEly Bdturring
R aRbmoSef e Camesce, Atk RBCAIS Thaiges fougtyr and
rbSITRES ﬁieuﬁﬁlscxgxk\ﬁﬁﬂ@?ggﬁdglg se%ﬁe&@%ljlbca@éd 89§ sfeam thereto. For

produci ng oxidative dana amage, anaer obi 0SI'S,

) exanipleh artgasciiptional regubtary asléménit| dGanybeoat feastho gemnasfi & promoter

WO 2005/,069/738 .PCT/1.L2005/ QQ0091 12 anpl es. of,
?\/\Hi wivaied By arerd F;Fa{‘}%ﬂ’“ioggiaf%%‘@@é et R fpe an
ehhirfe oa®f 1 S§NH;l t i t Al e
RO e ot A g A0 o0 e g i
ns nsyregalaingthetngaiption theréfsoract i ng regul atory

Cequinedt B8 oEpfilE ol (RN Aoa80 mARRLeEbRDL aE v apect of

- the préset i RAGORINa9 MR stle@Otdalafl. (e bh) stBsUReulaRE YréhSfer), which

transl ati an.

L is essentially activated in response to cellular stress produced by exposure of the cell

30

to, for exémple, chemicals, environmental pollutants, heavy metals, changes in

temperature, changes in pH, as well as agents producing oxidative damage, DNA

damage, 'anaerobi()éis, andlchanges in nitrate availability or pathogenesis.
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The term "expression” refers to the. biosynthesis of a
gene product. For exanple, in the case of the

WO e@si06988 pol ypept i de, expression involves thePCT/IL2005/000091

‘transcription - of the reporter gene into nessenger RNA
(nMRNA) and the translation of, the nRNA 10 into one or

nor e pol ypeptides. .As used:herein .'report.er . .~
pol y SEGEPNES ol BRBILER vich, arS pretvhebly B MM posarsiapoe with this
a¥BUCE BE the Presb ifvediibh iddhedd, Bhtt e hotdihied loyMIpA, LacZ, GrpE, Fiu,
indirectly. For exanple, a reporter polypeptide can

MadPey owmdz pheAisrAhotaABrendycilhe presence of a suitable

substy a .ge eni. c

cnzy e S RERERED ellAlPArIE ol Bl tory soquence
elnamp haiahseh cask suginh aequeatelagebind Pagslativanioregdase, which up
(GAJS), - luciferase and the |ike. A reporter

r la}?ﬁfe%‘illslféloéan al so be a fluorescer such as the

pol y t j.0esn i t %%@f u S t

pr ot g?l% ir"am |e§/‘91|%%§ udufk%‘é‘ts?ﬁ%’e&gr%{é Sinsrg‘gge%?@ product.  For
epample] im, the kaseytefl thowpditeopdgmeptitie, axpteasinn itviodves Ylamtranscription
fl uorescent pr.otein and re fl uarescent. protegjn

oh PR PP HGER AT TBGHEE R (POMNANAE F FaltieBomoEganra
ihtB®nk SPBItEpolgHeptiaby PPt i de. can be quantified via its

fl uorescence, "Which is generated upon the application

of a AsunsediicseieXcéponten pylypengide” réfersetonatpolppeptideagene product,
ol eptj de | el .can be.an, epitope.ta a; fairl
e ehobt yeiiriad Sgr Getty SR ARERt” SFatiokpapie,  roporter
pRRipe c£iPBe all| ddelytib WARLR wiidh Shané ipAdseilceChPO8 Suitable substrate

reac;%i ng with other cellular epitopes. Such epitope
gengfstes rbirerdegeniaviproduaty;, Surh sgzymes ieclues bukgre ngt limited to

ofSeLiSp BBalt et Bfsed p T BB BbREIE Gy fasfBhes, gua e
1. f aunshortar MoBpeptid®t cal -also( BOA0FubSer Shck 436the 3pdlPfoptides

As used herein the term"analyte" refers .to a
|t the green ylugrascast pratsire éumidy inqluding the giees, fluorescent

) r dj .| | ' d
PP e JeUE BRHeooHB bidin, Inel'bin, REQRARLE Bk ald'He red
flueehsoent padttiarasatelvay their Ralyanted dbdvatives Olmsuehlal cak€lahe reporter
s.in liquid nmediumpmay be in

. state._ Thus _ anal yt. 1
Pgiﬂpﬁw% C&h beaq%'\{lgge%m His eraiﬁea%e\@hla% is pengisfeds upgn the
_ 5 ot L L ;
aﬁ@?&aﬂ) f Rl g gx&%?rﬁ?%}m?y&é%ﬂg%ﬂﬁe?ﬂg& @é@ﬁﬁ%éabel can be an

ecul es suc (
epiop tage arfpislyndsquiepolypeptideceypdnaatio extticlaatspeci® antibody can
2005/.069738  PCT/ ] L2005/ 000091, 13 mi cr.obi al. broths, .
| %ﬁw Quf §t étfn%qlfysvﬂisnr&e?telgcwla SthraLHaler ARitIRSFe St epitope
i ] , ) ’ r s
HE R MR S PR e LB RR e, Bifepibvidin
tagasl thi like.aButher HeB®f dmporterpolypeptidasaiay be Soundsn Misawa et al.

: ides, ~hyekeotides, saccharides, fatty acids,
@&Eﬁg}?\&s%ﬂg&%ﬁg&ﬁjke Anal ytes typically include at
| eastA0aSed hEMAL O Bdin 94RUANPERESRS Y mBlechle0d0d] Mdtture of
i nteractions -(e.g., am ne group, carbonyl - group,

- mgleudesy in - aghiquid, geseoboroyl aegesoliphedium. If will be appreciated that

- _molecules' can be completely soluble in a liquid medium, alternatively they may be in

a colloidal state. Thus analytes in liquid medium may be in solution or carried by the
liquid medium. _ (
Ex.amplcs of analytes include, but are not limited to, small molecules such as -

" naturally: occurring compounds (e.g., compounds derived from plant extracts,
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It will be appreciated that in certain aspects of the

present invention the reporter expression, construct
woreyse97expr essed in response to a growt h condPeT/are005/000091

Exanpl es of such conditions include, but are not

limted to tenperature, humgity, 10 atnospheric

oSBT AR oS B SR BOI Rt s o

1¢%e nhdro Aigsht NOIEDONGIYS, prefedbly CROMThAT aBOURr£ER® @4ltons, and most
construct i s expressed in .a subpopulation of cells .
pigseriablyxlsessthan abguial.40Q dakiens, glesirglytesometply peptides, nucleotides,
S t . r k-aL e AVASIE j
SBALIAE bt aeidt RO AL AN DL et on
fafctiondl goup rnecakdry fon béolpgies Sintenactions t(&.4G tantifie tghdup, carbonyl
pr esen& vention_ can al sQ be expressed albeit at

[

SRRy r@%ﬁﬁ&?@aeybe B@Posure to ot her anal ytes.
Suchppayif 1) aEGARR thieiVeshid Q?%&'tg be rtﬁ@ﬁnrés%?t]o{rfvgﬁtion the -
expression constructs I's desirab since it w

répocter aspressidrh eombéieic map roer expgessaf it hesppopubat grwthfcondition.

EixlaRIEs (0 Gt SARGROR el Dol P OL SmBUAGfosempgpture, humidity
agfrj]l;k‘lfaﬁéﬁd pickstite,| OMBICE surfies, X @ARbE expdsurd(sBctl b Sfradiation, UV

1al yte 1nduces reporter expression from one
rafiggiompAtradiation). t nay be difficult to distinguish it

from,a second,unrel ated anal yte which al so induces .
expr SSRGS BRemaBaYe EbisnlrPRErsOnsiayaIc 1§ grpressed in
a%au]]ﬁfpalatﬁﬁldf cEUP BRI ok %0 8ldstindElhie@pte BY ghoupk rcﬁtanalrtes. It
anal yte (each subpopul ation exgr essing a uni que | eve :
vl be appreeipisd hempvernthat sired senerstiuntelatad analytesanap lead to the same
ulations wiltl al L t wth the sane
YRR g Bl oRPucs B Bl oL VBt B g e eroressed
albeil| attlewies cffetioh®: uppersigite N otHRe a@stesCelhcp@tal overlap
t he reporter expression construct can include =
befaigen thsnditferant FRpRTLEE cxnspssiPRIepIEICtDIS| desinehis Fiaee #rwill increase
A5 S
UPOUECRAECAR0 7 B RIS B HS BBOEIE] o ey cnti
identificdtmni dfmuefct@si annlyjesavemat loeparicertratioh e, | B example, if

ressed, fromthe expression construct of .the present
a&ﬁ@aﬁ*ﬁ%mdﬁﬁwﬁ@r&ﬁr preggion ﬁS@q‘?I@n‘d‘gP@P‘Bﬁ% i mygyebe difficult
td GStingesh i Honfs SORY e@grfa('llﬁb Giich 195 W@W&? égﬁﬂh in the

QJ or U rich sequences | ocated downstreamfrom
spo¢ yelpopylativh.odowever, Hdverahcghkybpopnltionedresiadueddey a first
of six nucl eotides, AAUAAA WD 2005/.069738 o qer
B ForBoSPBROHEIEY T SBR e S5eh e Seogey the likelitood
tHAP$Hd @AMB subPoPulaaéhsORilRRdo ROlcY %ﬁ&%@%ﬁl@%}(@f&ﬁ@h $aktB@lupon
are suitable for the present invention include those <
. exposingdd afseeindSualyte ismemoldi ti on to the el ements al ready

descty bed. 1he. expression,construct of the resent . '
v eRePHeREgT B RECTH R Ra FepotEh erPraisiig: by can include
addigsmi tefenh bt £ NHEH ek MplS, polpddeapiatidd Gedtﬁﬁc%s-caﬁralﬁoalt)ée added to

expressi on of cloned nucleic acids or to facili _
thetreperérsrxprasgian iconstofct eprdsr thincresae lye trimslationosfhiicienny of 2

o5 SR e AR R P 3688 o,

Two distinct sequence elements are required for accurate and efficient

polyadenylation: : GU or U rich sequences located downstream from the

polyadenylation site'and a highly conserved sequence of six nucleotides, AAUAAA,
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replication- of the viral.genone in permssive cell
types. Plasm ds bearing these viral replicons are
wo epbiorcased epi somal |y as | ong as the appropri BCBIL2005/000091
factors are provided by 10 genes either carried on
the plasnmd or-with the genolul;{e of the host cell. The

constru may not . nclude a eukaryotic. .

1§l a0 mpatooytdes BBy fmupfibn ne PSR Dylafion sigpaly tat are
shitfb1y Rz Y prieSend lehfibBdhcRidb Bhold Warived! fréim S8140S  USi ng

the appropriate selectable nmarker. |f the construct

'does Inedditionie itheeelsmentis alrpedy descrileadd, itheoexpression construct of the

SRR e FEA, §PopRE Sty Soocl AT episal Frppded

 ieReiseetetbvel| df, exfresstord NE plogedt@icldi r&6dss or to facilitate the
.expression_of the, desired nucleic_acid, The reporter

idsafifisationof edlasthptuearryc the tseombippddtide Fe example.ceppmber of
g a : e

o il (bl TNATARREAL 06 OAERETHE BxdlP bR somal

ré%l'n%timdof the Vﬁlraﬂg&f@lﬁﬁ Inqre;rm:]ssme ngmtjlm., Plasmids bearing these viral
t ti o2 [ te 20 p | pitati .

et S e 5ok B Bt it vied by

gefdsSthbOfirA0 o e oawskrﬁd qr Wth ¥k %é?l'&ni%fofft‘héhkhsft gal.e

I ntroduction nethod Is dependent upon the host cell

and tlhe cobstpet afaycammey not inokidd a eBkayotit heplices.pdfis eukedryotic

each subpopul ati on,of the cell | ati on of ..the . .

rﬁﬁ’ég@dﬁ rre%‘\?énhe nﬂ‘Foveé’%’r a’ﬁaﬁ‘?ﬁgﬁ’iﬁ 48 fHsetyetig ells yping the

apPOBRSBIRINIAb1E Mnakaer If FhdBRIAIE Res 2t TofpAtsHl£ eukaryotic
expression .pattern, each cell of each subpopulation is

replisbay 8| gpisoaesd eainplifidation di srossible, tagieadnitheieecombihant DNA

.subpopul ation.. The t may be for exanpl e .
PR o i8S pentime of o Pretegrd <Elinothide Mfie domelpr plirect
cslplessidre6l 48 dBPred nublefd AL Ope Such dyes are

commercially avail abl e such as from Ml ecul ar Probes

( Eugelhe, TeppiiRioprpression) conafraelr eamt by dntjodused listocthe ¢rdl using a

r gl i el j 1§ 0
e R B S B T A R
bagre dve leitedciop damyfection) corjegitionnelsetdpodiions balbium phosphate-

as.PCR The aboye described cell populati .on can be .
PEGHIGY R fifect igroiategtion. lpgspimeciisiogn yirairdpfeetiompnd the like.

GBS BTN GH0S SRR Bl s e
tymroflwenstmet ugedd .t 0 det ect the presence of pollutants

such as hal.ogenated dr.ocar.bons sed _as )

pest isacaéﬁ res %rr%f?@raa{s‘ﬁwew&?w_ @P&&%p%ﬂ@mn of the present
ieRliGh @6’%%&@9%@&&1%& R5¥d @ﬁﬁeggndeﬁﬁgﬁla &?@lcfog g%i;égate a

[
acrylonitrile, or ganophosphor ous™ conpo s (use

sjmmstuie exteessiampateri,céadh s celhod eatte mipmpultivmis areferably tagged
agent nitroaromtic conpounds, ch,as =
S ofttioabrds S5B e e FOPBoBRRAR ; Hie oy e Gupramnte, 2
PEBRPROAE | 6iS cRicBRPAbrié IR SbBpowrld e GRly HeBEREkd using a
- plants as in-civil factories for dye, pesticide, and
mjeies¢opeh evrichalyemant teromerdially) availpblersneh iay étopy Molecular Probes.

(Eugene, Oregqn; LUSA). * Alternatively, cells can be naturally fluorescing orA‘

o

geneticaliy enginééred to fluoresce. Molecular tags can also be used. Such tags may
be detectedAby. ampliﬁcation méthods, such as PCR. |
The above described cell population can be empldyed in a variety of

applications. ‘For example, in the environmental field, the cell population of the
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the cell popul ation of the present invention can be
enpl oyed in the food and fernentation industries,

wob@sectBere i s a need for quick and specific PCT/IL2005/000091

anal ytical tools. to Analysis is needed for nonitoring
nutritional paranmeters, food;qQdditives, food
cont am _nant

AR 6 SRRt P, okt SRR S o

aldpRhated figatcvatbonk QRSId ke pebtididesh NBilYcyRAE R6Rhtic 'Hydrocarbons
phar maceutical's and nedicine, the cell popul ation of
(eyeingeeient compamdsbn eerlapddesedomylie dreid and  acrylonitrile,
' i fi .on l}.f] ian .ermnatjo .
o flibhospEBlons "o BRBRLS; [ishE s, Birift ndiFhOGE. "Bhd emical
wafare| agont)S Initrddiemeid | cad@iouhas,i o @k hi®pRERSIENDicric acid,
i.nvention can al so . be used for detecting narcotics
teRigrotlpens{pirdsassirapbigticy presint i Wastebplchemigal armament plants as
VIS on) : ' t.otranid rate (RETN) ..
YO LRI nRRIB S bR il
thericeb npopvlatimndofithe iprgse® in(vEAOR) chvder emphtyedds €rdfood and

o

O

el R0kt whort shére s 3 nosd Toraickond ueeilip sngivhcal tools.

R0Pehs avb@st 9 nhdiftobig SeRtitib ' i Sqqeq:
‘IOTOVSi désd a et hod of degecti ngﬁ%sg%?%gtgggﬁggné%&%‘?s’ food

copiaglinapts, avicrohial goents,rshelf diferpsessmest, wospliberecwith spexifications

ot oA e o Rob Rfees B el g Rt o maceutials

an@uaaditias; e &dif pepasidy _OF)fHé)?iréggntt RSentfon can be used for drug
. above-described popul ation of cells to the.sanple an
idendifigationy andprayglifieationf (elge detepuination exprative omgredients in

r in. each of .t he.at | t t subpopul ati ons
of kPR phnERORSE T FeiConsfiiBns ph e eRRb N Bitioh Can also
beaned fopetebitnSulrcdtin @ad ieRplbéieesSaoR htrin @toﬁeﬁ@tmg), cyclonite
anal ysis, each subpopul ation of cells is aliquoted'to

(BDX)qg pertagrathritol igtreniiratediPEA NIr Cdoclassi expdoséves, wed Icombinations
i Wlba PR A R i br at.ed ity 0 . .
RS Pebbophat 68 2, R 5180 BGAIAEREL Yua hortBygons i

Amabysisl of Explosivepdiotth aVilen& Sons, I, BessekjGIK s desi gned

to copstitutively express the reporter polypeptide is.

pr ef P 3rcorige faﬁpﬁﬁ asRget ofthe prcsenitinvention thereds provided a
nSAIRSH S L7RPiYsl t

addi tion a|cim‘§I bRstrR! iﬂﬁgltb%)ﬁﬁ 16l BF AN o Shmple |

t ranfAscuisad hetein dhe deqmi \samaplet’ t efer$\@o 2805 /11QGRI] 3ghs or aerosol
PCT/ | L2005/ 000091 16 plasm d, not including the

S Rer pol ynucl eoti de encodi ng the reporter

“pol ymepimhdifod of ks RedtdE e invERid RIdiRBted b i
background* si gnal .Egl'he sarnpl & can be eﬁté#e%r “CoRt A ?Sel%lgthe
abgvendeseribedt p oo ¢incallstthethe ehnplevaridnanal yrg exiprassiar of the

: r%?gtﬁg ?&gsrasipa"geﬁdlgggﬁ% Cl)lgiggcilr %F gll:}lgtai’f Ec?agf] %sqtbg?)pglg%iéns of cells, to -

tHerébysdetset hRBence Cibistitdtdr Wbl Sf 1BE LHRRACA @B sar_ﬁ@ie? i um
phossﬂhat‘e- g{ eci-pitation, direct mcroinjection, .
| i podorsmplisi analysisl eadle sibpopnlation lofwely inaliqppedtor a alifferent

cx‘ilitlﬂg d(i)sfh (%rht% uabgltffeggnt ivspellt Qfe m%{tlev?e‘:ffjﬁlgteg fa’c %%%e—%ggﬂjr!clt%d density. A
number of controls may be included in the assays. For example, a subpopulation of .
cells which is designed to constitutively express the reporter pblypeptide is préferaﬁly
for qualifying the reagents used (e.g., substrate hydrolizability). Alternatively, or

additionally, pai‘VC subpopulation of cells or cells tranfected with an empty reporter
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reporter, activity fromeach reporter expression
construct is analyzed. Thus, for exanple, when the

WO 2106988 act i vity can be visualized, a nagni f P€TEL2005/000091

opti cal device, 10 typically equipped with filters for
detection of the reporter nolecule, is used for

damalty petieS Ao Iin DaBuoelFuiriiie Shoodh e et s arbmentde,
fay b ARIRA 6CRbNRRng bﬁ saldéi%ndleporter activity .

occurrence indicates presence ot an anal _SI gnal
i nt enShe yalpplewaué@ eithee ontaetefl owitly oa | iptr cb@m@ﬂo tha deHe using

T A

AFBagotr BitBd t0 ahansfscti@h,e fc@ﬁﬁ@h%rﬁfél&sh‘o?draﬁﬁh N@altig ipABsphate-
software to " pr.ocess i mages of the ce popul ati on

meplagatmmétreqtmgroane%@m cwom@ gom epdihedikehods  whi ch

fgghglﬁ% Bog,iiﬁg &aa%%rcg?fﬂ@ e, of in g%fgll lﬂﬁ%%%%t nce of the sample

Tepo@¢Miatiivity fidiheash vépoftr axgressiot esist@kets amalyhed. Thus, for
present 20 enbodi nent _i.nclude, but_are not |[imted to,

TR} %tW]i‘Fé‘i BRBeRorier getyibhegn Bfé&@ualpzfeépgglgﬁgntfﬁmg optical ‘device,
Q:Qfl 3 gél %ﬁﬁﬁugls%g'ée%hoﬁ FStht Ye }tﬁﬁ{e'r rﬂl&le 2 is used for

gor nd net ased on graph eory.
amwzy@ sxpoéssivaaxithe napotted estparession Mmmudmeueéefohcmbplopulatmns of

n er statjstical nethods, such as, but not
%%@S&F‘gt *H@?%‘Feaé‘ﬂﬁl‘ %sis, principle conponent
anal yﬁhﬁ@auiu;ega&ar deavay 'o@éhrf%&@ Bficalds e;ﬁ&seﬁé@l)ﬁ/él SndiE, signal

the ik repr esentative exarrp t oxl cant
intemsign proivstes agneagunedor anrdytemisvelonkbe sanp)e wed therpattern of s1gna1 :

| | t that foll
rgﬁggg}l%dge;%typﬁgw eﬂgzhegsf%%lp:l%npr ezent OI n\?\gﬁtl on is
used Aﬁélyﬁ’s Gllmbﬁﬁiﬂﬂgﬂ@ dhta 1§ﬁé‘fé{rﬁlﬁy@ﬁ%§t€& géiﬂg #RhSHg Software to

plurality of -subpopul ations” of ce
aRgse pumbgasi qfﬁbg cell frapul aioin| usingt dutiging er;gttteueltek:ogmtmn methods

hpopul h i f erabl
R0, L R0, o lmBloc ki Rl SRS o cbfates of

Radtetidg ﬁﬂd matéerh retd@itiinamiet@ds Wwhithiaes cbﬁeﬁplated in the present
|Ilustrate device for detecting presence absence

bqdiment - e 151@ k) aye enot plingiteds ip) @egmstc peigbbareplgprithan, back-

Wl%%@ﬁ%%@l i Beortiat Hrit sbton lgopityn spdmethods

Ha8dd o Igfapglih&ﬂlyf The anedysis of mgasnmmémﬁatann@f als€ Bt kffect@Busing
(ﬁ,h ch i &?\Lude ?f{he var i o subpopul t| ons descri bed . -
BeTe Statish )metﬁ Sqsuch gy gg d}gp facfor ganalysis, principle

EPAREA0 ahAghl PheTEBBh ARBRAC af fe@l?ﬂ%s@ AR RY A

‘prestrdatival exantple bf taicaat caopitive dﬁmgl naenr(ﬁiab netwbirks dugiven in
-~ Site wel | s, cha etc.) configured for
%Eﬂﬁ’i‘éf’%r?éﬂlehaglﬂleééﬁ rI‘B f%g%@%l ation of popul ation

of Ceplofordfiy- hEXRGRLESE @lle &ft'lﬁ’lfenueﬁ'ﬁé ﬁ?ﬁldeforflﬁ%h throughput -

k
fabricati en  of. substrate gi}% i ncl ude, but are no

 4nialyite defectinn wingss pluiality ofl subpopulations of cells (e.g., 6 subpopulations). .

To facilitate use, the cell subpopulatmns of the present invention are preferably used
as the sensmg element 1in a biosensor dewce ‘

Referrmg now to the drawings, Figures la-c illustrate a device for detecting
presence, absence or level of an analyte in a sample whlch is referred to herein as

device 10.
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8 alternat|ve to t

nodi fied or functionalized glass), plastics (e.g

acrylics, polystyrene, polypropylene, polyethylene,
w@ologhbat7ys ene, pol yur et hanes), pol ysacchari desPCTiyl2005/000091

nitrocel lul ose, 10 resins, silica,

silica-based. materials (e.g. S|I|con) car bon,

net al s, . i norga | ass er bundles e

Us. Deiice R fichidsy o 5*%&89 onafiEved OSBRGSO of
cél?s 168 %ﬁ%ﬂ%&uﬁ'ﬁ@ tvﬁﬁo&“ tpbﬁtﬂhud)ﬁs @dsku&l ﬁ’&&hﬁlﬁlve? in an

detection of a signal generate vari ous I
addioprahlel mpimasi.co nné;ﬂmgdtd@mte‘i@mnmf mchah*mcte tslubpmu&atxon of

el v s oasioplroBhutuRL AR e aierl Bk enf oqgpmodat

ARXARP |11§11v11dtiéle§té§,| @S wens cmdrg uaag | QREgRed SFOP TohMlrnent,
101, can be generat ed by %o he cells of the

attiahmé ols asnocietipmof ﬁﬂsulatrmaofb@qﬂs | Bramples 9{3 mgterigl suitable
fér fattbncﬁg 0 arﬁ§t1% pgggllgﬁug% O\?cngre et”ﬁfi%c? 4o %bag? tEuding

nﬂid&i@@ﬁoxoﬁmbﬂitﬁlahﬁﬁi glassywlistice (@f., actylibg pof}@tyréﬂeppblypropylene
throu nglle analysjs to mnimze sanple volune.
P yetbéf beiyiegc @olpriimmey polysaechandas, jnylon, iroceliulose,

| f
o A BT o, LGRS g
A ophcat Hiter dbundlemf(segllﬁﬁd Pat. deﬁi ﬁVEﬁZBOatﬂSthtedﬂ&ﬂaSiﬂﬁtrate 101 is

el hsfsctodgual tiat Abb et dregtimart 3 Sepa semeiad, by the
Vglllng\-g J LG Pﬁﬂ]aﬁ{)nsoéblﬁé:lﬁé@ﬁ%rrég %rt att%%héglf H{ ?ét@r&%strate 101 is

di ment Gt zes a regu ern ocat i ons
typiicAlyt planars Akthasigh esherappnfigerationl e eldo i wsgd am dvive 10. For

- coordi nat.e stem referr npo
FOHE: DRES fopoiiapel Gpyiaatons; of SibsPe T4 i’ be generated by
eﬁ’ﬁ@d(ﬁﬁé N Selisnoft 118 vﬁﬂbﬁsaﬁﬁ) Gf)ulhi!’@nssiﬁbé E!’n%‘h@ blothi 6F plastic that
be done -as i s general ﬁgb hown i n e art using a’
)|

may
allaws ét:ﬁyctnﬁn ok&glsigngugenerat thasg, ceﬂm Snmlarly, wopedtion of cells

(AR 2L ARG 8PP o SEATRLRY B e PESR sty

nﬁﬁﬁﬁgéﬁdrﬁp’levgmg{y cal or physical vapor deposition -
enpl oyi ng masks or tenplates, electrochem cal.

machifilaast ongserfaceatld af ﬁ‘é)strﬁtealﬂlat& &hncféﬁda@tlﬂlo ot e medified
(%]\FI’ P:'tn@lggp & in ll‘ilcpel ﬂ%&%{b %Q&on ogav§ g%ﬂ@érs 2@% ni&g whfé% are

reC|at OSG S

c&ﬂ%fr&ﬁ%’&ﬁocﬁﬁ@d IdoZQ@Sd @QE818 holdiBgasde of hgort ewbpoplilgtions of
used wil | ﬂagend on the conposition and shape of the
€.

PePIH Aol 08.ne1 | as on sarriple volunme. Preferred

samie, Fang 102 ik f@éle@gaaﬂg%g\gan bufth distrfhebd in, OF SR Equrtace 103. |

pref bet we nor e pr
Abpxtef@mi mﬁmdtméﬂt ufullzes(h fegilar pattare f eations sick tld Itlys sites may

My\gen ‘about ky leO nl, even nore preferably

¥5d using 3 1°°PF AP SYSHM- even mor e preferably ‘

bet WeE 19 Qfé%d lmﬁt)dlmelﬂ: rlbceﬁoﬂs 3@5'3&&: g(ﬁ-gfeﬁ »asGhickoivdR 107, i.e.
e m.crowe escri above,

depressionsris thel@Pfacaof the subsimtel (Tthis iiapbe gon@dis 9 gemﬂnaity kmiwn in

g a%l Plging a &a%np ot teélnn(tp{]egt m(c:: u 1nb?b1l'ifc’ relot lumted to, photolithography,

stamping techmques, pressing, casting, molding, microetching, electrolytic

deposmon chemlcal or phys1ca1 vapor deposition employing masks or templates,
electrochemlcal machmmg, laser macthng or ablation, electron beam machining or

ablation, and conventlonal machmmg As will be appreciated by those skilled in the
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attach, (either, covalently or non-covalently) the
cells of the invention at |ocations 102. Exanples of

W@ b@sioeeBs gr oups i ncl ude am no groups, car boxyPQr/UL2pes/000091

oxo groups .and 1o thiol groups. For exanple, addition
of charged groups on surfacE 103 can be used for the

ctr tatlc ul.ation qQf ce
tg%?‘?? ape pyed WHL Jhe GmBQ3IeR g4 asae% ﬂ)&ﬁa state; as
wgfl %‘ Bﬁ ie JARRST SPfe?&réd%ﬁip’l@O&u&l@%s dbffeeh aBbhtal fIY- 10 pl,
dr opho or hydrophilic'will result in association

. mote pefrudtdy lbetlwe@ﬁ 1db1—|1su11@83nanonemépﬂabhsbemaen aboutl b fit-HS ul,

basi s of f|n|t y rou s or
Vit devugim firt g 100 SR Hheeply between
alsduefiace1388 es&ﬁ%rédﬁeﬁlﬁﬂbyeeﬁ@embmmt |1Q@atl ons -102.

At ernati vel y, -binding Iigands or -binding partner

pai r b addifion iei engs dnaltemstive tq thie trigropyslls described above, locations

n r [

10 E8RY BEAIT B o SHRIBOSHP SNl WK b0l o
aftdef) eﬂhﬁ%ﬂﬁvh@nﬂﬁbf neH-sovaleddlt) the celtd 6f the mnu@eatusmoh@mz
~_enable 20 formation of |ocations 102 |n a desirable

Eperoples ﬁf clmf:éeg@eps igelyde pmo BIAWDSy REDOEY SioHPR 0XqEppups and
1-1?8'3& each being in fluid conmmunication wth

at 1 ons 102 via channel s 104. Sanple ports 106 serve

- for Féreedinie,saidjtion df0éhatgpdsgronpsl omg surﬂa)cet]lOB cnag foe used for the

cFaRHs yidtmde of abBieEo LMo ABK: ARy SRCRRS o of

e

ori bBiroptalic atild pesblt it essoertion phpepulationrifaelld 908 ahiocdiions 102 on

g BRR O ontaan oot e iBhi L AP Roe B Rk e gopied in o

d6%e8 &)h@érﬁ to bﬁﬁ{c\%%!? do aptbt enfable fbﬂn&h&&@’f Ib@a‘uofnb Rognectin,

any nunber of: known nmers includ |ng col agen
poI yAytsmaavdmd buwding hg@mﬁa«m himding uwftnepq?a}ae; h}dheim 3oit not

b, BB ROy RS e R bl o il TR Reoptortigand

paik, lchibeHydralee \wad nheir BRdaRasReefNl extink, eetS?l ilaCRe Gedttb@nable

wel I's. 1n.addition, coatlngs or films of netals such
fogmatien af losat&msa@%ﬂw desirableiaiirmy al so be enpl oyed WO
2005 5( 0090, t

faci P%%g %em %&%&Q ({él %f(%crgl o%a?né*l le ﬁe ? 9r6’f g%:g tiemggm fluid
cérhinohicaiddn evith Reatisies102 biadclahnsie. 104 ThBamdpleepoefs 106 serve for
m.crowel 07 V\hlchlsthepesentl(é preferred

feedingisgmpla 105-(2a¥ or i) thepyeh ehanne]ssl 04 and dntadocations 12 JVhen
z{n?&lg hﬁ)st )ép ?Bga E ?tﬁte C&Jl’lll ongtgd(t (gz O@rgamc ncomponents) are

aryotic ast ceI
pmﬁexahiybon@toram:jue&&%ammm to shez&eddig oﬁsalrnplapm do@ut

o’ s St T SRl i Sone ni bmaigauofh P Bippotts cen
Mapﬂﬁ%al§ RM@JVE r’cE Qbﬁgt't N1 SO o 4hk88n FhclBde biological

conbi nati.en there
compatlble‘matenals mcludmg, but not limited to, fibronectin, any number of known

' polymers including ééllagen, bolylysine and other polyamino acids, polyethylene

glycol and poiyétyreﬁe, growth factors, hormones, cytokines, etc. Similarly, binding

_-ligands as outlmed f'eib'ove may be coated onto the surface of the wells. In addition,

.coatin'gs d; ﬁlms df imﬂetals“ such as gold, platinum or palladium may also be employed
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known in the art,. although it will be appreciated

that the specific nethod(s) utilized 10 wll depend on
wo b@sned768 e and type of | ocations 102. Since tPEI/IL2005/000091

present invention relies on the activity of viable

cells, gentle i mobi |i zati on,techni ques such as

ent apnment __.and _adsorpti are preferably utilized.,.
inrppleg | freilite hemical e lﬁge%nnaﬁ i Sl (S Shipfitn) o
d&gnggfdgﬁ%ector by using nmenbranes such as a dialysis

menbrane.-In general, the outer nenbrane is

chenflbelsizg of nnhcmmﬂnl&hlwmcls isatbe @resentlh paefertﬁdcmné'ggrabtbn of

15..10- f, 0.1- )
Rt 1. 35, it abhing 1f 508 i and R L, ERDIEA e

arﬁﬁicymw@btaéeﬂs 28 BBGuti J0RR|th szl h&&oﬂ@ehm%a&r ?080 pm in
descrl bed -in U S. Pat, No. 6,692;696. Cell

SIizmﬁ;wphuazee@oublﬁrmmrd@zm array of at |east 2 ceI I s

alth arr h [

o of PP REYS TP B Al PR s Mofhg any matgod of
adl%ﬁxlftm§ %ntr@%mémpebvalaﬁ biddinge crussibiekingf o€ @l édimbination thereof

utilized. T cell s _may be applied/cultured on

kaqn i theat altbpughertyﬂﬂldw wnprrsiated that ghe speific gnatbod(s) utilized

AR Whime e AR of 166180 107 il Breteiyongign reties

ot ¢hd Sdtmmy ofhiighle delbs i deptlé &ngloblh.’kﬁlﬁbrﬂ%hﬁlme]schuaﬁ) Qs @fRapment
1 or ver gh.density 000, 000
<§ aés re@m ‘étﬂ&‘?g) T ymeal’%e e 0913% %r%ela%éta close

t
s Y L L
géh“.éﬂl‘, the alier ynepahmaneois cherivelly ali(bmechmxtdllyl stabbes with' d thmltness of

%r | canﬂ}y qerﬁt%]zgtg (? Lt aym( Cgr/zlibb,}lf leg(%/dﬁezdgretrace membranes

- nfa@8 Qﬁﬁél?&irb&{bte[ &r fhlypHiialae! Dter hﬁﬁfébﬁlzaﬁamntemeds are described

i ntracel |l ul ar envi ronmant (e.g., uploading wt
uhﬁﬂﬁetéboﬁﬁ%,bf)@ sugars) or by 30 i nduci ng

i o COI et G oty r Sy i B RaF rof e & ) dthough

athgys! ha@'ﬁigallﬁkh <hR Qliehsﬁgt ar@‘iﬁéfﬂih*bdiﬁlh@@ sighal§ @amahte®f®Om such cells
sol utes, rovi de enhanced .resistance to freezing

ingrRgse dnypn@gorheaaawp ithees nugtber dxfp@ﬁllst)wéhzedm utldwsi gellugedy be

SR80 PRS0 B B D 00 collsn, o

dEsTY | (e 2Q050@D €D 300026k 11s/ VR Shiddegata idengitye{cas. abd),y)oo ak 100,000
'0%11% use subpopul ations of cells which ex

953 )-cleh density (¢ig- }O%quwégao @Hs/gglg)[ or vy diigh density
(ee%Uié by ?d(ﬁ% Sh o (fdoogal%/gﬁa?hdl fferent reporter

hst'ruét's upon éxposure ytes. Once
i molkells arednaihtamed ividbilé bh yu@fraﬁefwlaxsiﬂgsmy%r@wﬂf medibinywhich

wigfppo heBsoR) pesds R teds %w&r?pe%@cwlwmor tﬁetélﬂés for

| 'car tlmeQr zndu i, ?gAﬁlefreﬁf qﬁgﬁu Suayai &ab h@o%vﬂE'A | feasmg

ecu ar obes, Eug Oregon,
mblracdhﬂa‘r naﬂnpatdﬂy sohitabiconcetrationt §sg.edbibactival mzpomg from the
.0 _known anal ‘

) mtrac nlfu‘i rtr\lzlger;l?rllent (esép,oup oading w non—metglgoqlszhble sugars) or by

| inducing autosynthe31s (e.g., genetic engmeermg, growth in high salinity medium)]

may be preferred smce it is well established that accumulation of compatible solutes,

| . may provide- enhanced resistance to freezing and drying. Examples of compatible

Ny solutes mclude but are not limited to glycme, proline, hydroxyectome and trehalose
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When sanple 105 is in a fluid state, |ocations 102 are
preferably configured as 10 reaction chanbers 109.

- Woeasswss chanbers 109 are preferably addressabtBIR00580091

to allow addressable nonitoring thereof, as further

detail ed herei nunder. G ven tfat a.suffi CI ent nunber
cells_ar L4 z nal

S‘Ié% TSt el b feg%%‘%} R g’f ds ?‘ﬁ’%f%la% ypi ca?ef]g which exhibit

degendallpRihile gowthrated, sd»eaﬁcd ablath aﬁll’bqhﬂibﬁtt&ﬁ isTd@al Brom the

contact therewith. For a given sanple fluid having a

gilierant rspastsh cRFLPGis IR crINsUTep @RdlYiey of the signal is
pr opordQ riﬁ-lmnééa‘?hzteﬁe 1‘:#’91{113% of SRIRERs id glll ﬂ}r gqgset?& usir1]1g cell

reaction c ers 1 timze corr
bidogy) tnesisdular amkd/or lbeoclmnm&nﬁlmﬂstvﬁﬁch: arecwell kadwonin @Iﬁe art, or

wosprarbrsily Sriahssvihiy ]1195? e oA 10 o,
] ehﬁdrhgﬁalgg m@f&ﬁeﬁ%@%{_m 1 Oig lté’k‘t?i by %Hﬂg}ﬂg% Sranscriptional

Trarisport o sanpl e.port
tmon@liokhamehdyfb@4 and |nto or onto reaction

chanb 109 c be ef t ed sin ari et
ot hodhsn a6 S 1 G SEire lpiohs 0 s Bistrbly capfigred as
kéRASH ‘éhﬁmb&s q0.e WeRBtiod cRariBeI$ 809 Wi ﬁﬁf&ﬁlﬁ?laﬁaressable so as to

. provision of an equal fluid volume to each

'ﬁBQWtaddwssahbnm@m@nm@herwfea@fuaher dmmlpdthemmdges for

e XN et SufkBRE RRnben RS ARl PR ATy ghe signal

anghted QlakieR o icells 108)agbiesl nf$ oh lthd!ah8a:R b1l detectabl
% ure }.)Q%O?I ndi cated by éogsﬂ 1I\S/ylsgﬁ%nl sm 602 can be a eenne

sla eobeing innpeecsr theewathi e P UBHIPT gsamplq vt theviggaa given
104
BAR Faf it SO SORDARL S A0S o HseBlonf Bl gt s

Preséit in geetion chdbtefs 100 , Tolegtanidt BBt OREveE tht sty of the
such as, costs, size of substrate 101 and 30 the |ike.

ddhe eonCﬁ@E%@ﬁ. of thesarmlyte i spopnle flgid-Yiainsctien Fhambers 102

\rénklcé}g%e ggt%%t}a@lﬁfquﬁ%‘f&h n chanbers 109 or

e sanp ‘e 105 delivery to
m cr owllid shanne]]sCIM #Dpﬁﬂéi‘ébl@ﬁﬁﬂ:ﬁ&hﬂﬁ&' IchadRB5/ T@Ogdit of sample

s B0 afimple T S el Mgl AREU0 87 ok Gmcharmbers

L, SM
10 b 8o T g Dk P

aamplgaramporp iesffeotal inoa nedvanneihchl @rhbles grovision G:Ifambmtml fluid
ther del.ive e 105 from sarrple port 5 :
812&[{ 4o Fa Qrg?]ctlgﬂgh%g%r ig@ As used herein "negative

'Pr essUhgre dh&h@hp téeRnidud 185 §é’cﬁﬁm\g5ﬂdi@ traﬁ@oﬁhhfo%gﬁ BRtboSkannels.

than a pressure value in a reference volunme. For

&v&m@plw afha rleegh@msmt Suitablg Ifer ;ﬁ@nsporm% sathplegd05 \te reaction

PR, 209 Bt Bl TE il o 1 dgechahiafpon be o

ﬁﬁhg&IrIaManébtﬁﬁ SaffaBle ofgifinpibld) Qﬁiméﬁ’tﬁgsatﬂaﬁlplé‘ﬂﬁld through channels

104 and into or onto reéctién chambers 109. Mechanism 602 can be placed on or in

device 10 or not, depénding on considerations such as costs, size of substrate 101 and
the like. In any case, mechariism 602 is in fluid communication with sample port 106,

reaction chambcrs 109 or microwells 107 to enable sample 105 delivery to microwells -

- 107.
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10 i nterchangeably used herein. Mechani sm 602 can

i ncl ude one or preferably several m cro-punps, which
wae@s/ocapabl e of generating negative pressure POI/IL2005/000091

| ocations 102 with respect to the pressure in sanple

port 106 when actuated. As ig nentioned hereinabove,

cel | ul ati o af the present .i.nventi

- espoal] BiyRBied §E afovdpRiof HEGHoib RE YiEh Ak e wilized in

16cRRESSHI 2 2t léodrﬁtlﬁQh@*éftﬁﬁerge,ﬂﬁi&@—b umpy.O1€lafly event, mechanism

6g["greferabl y producing a colorimetric or fluorogenic
gpraferablyHmgbles cﬁa@ﬁ 185 dpdivewt by repptyiegiehnegitive pressure to

gglﬁl%isaf(ﬁdregét%%agfh gt d 2%}%%82&% Ol}rféosgﬁlgget }(#?n ﬁgrrﬁtsa?n%le port

mﬁe@maeeonahemafsemor | evel of an anal yte by quallfyl ng
and optional ly . quantifying optical signals generated

by edstused BstspnlneErEe RIESSUE” ITeleptofprassg mluqoéneh is smaller

eV,

L st IS0 B ERREhS RIS, bR SH08 e por

106, frdegativel prpssasd” refern ﬂowpmsswmvsljae tndhtieh219 sh{alllblutlﬁﬁ tiée pressure

det ecti ng. devic devi ce 10, and a | i Y

V&E‘Fe‘é‘ts&m goxt o‘imd 'E‘iﬂﬁ@ &ﬁgaélb’ﬁlpé%ﬁsu@ @ﬁél uQ@)%—Pfessure are
Rded RGB!l ation of ,cells. 108 (not shown in.

F| gures Zga c). System 20 may further include 25 .

mec haécani8n2002Aa0 @lnqlildwjotteoorq)reﬁembby see'dralanmrdmmmps which are

o B8 HEFAyR PR o e erts i VBlirsbiagh e plesure

shidple podid6SEATcaRR! Ol  Si gnal s to conponents of
system 20 for timng their o[)eratl on. For exanple,

cont A isumientigned hm«;mdmvd, edlt ipopulatien 408 oddhetprcmmi fryention

rSpBa Bob sk 8t )RS RS uTPERRA LY M dsteish b reporter
p&ﬁeﬂ‘nr@fef&ablecﬁra&uo&%a ¥OMrinbibe b ﬂubfbgéﬁbaslgnal) Thus, to enable

comuni cation ‘therewith. System' 20 may further

detsatien efesugh celbgrmerates sigraly @zvme 1o gﬁﬁelpwsngt inveatigy forms a part

: o‘fg§§1§%tﬂ capabﬁ)é) (?:eé%blﬁé %?esgr e(‘:%&g eeg rfllgx)r(e %f %{1 gx&afl%tteé)a qualifying

ami tdpuonallybquamgfﬁﬁg aptied ssignald gerie&‘ﬁé& by 2&hch EBxBpapulaioal of cell
fixed p ﬁ?ﬁe" ‘%ources WO 2005/ 069738 PCT/ 1 L2005/ 000091
popuintion yicedPe not linited too, a power source

fro
- Examis fég@%#e 1% HGnvg gllﬁa[d@ hg F%}?é‘ e, gﬁﬁéﬁﬁ@f}"%@ @ﬁgﬁ'{ffed illustrations
- ofigystém 2D Emlits sxmplancorﬁigamtmnsyﬂamml incledds o detgting dewce eg.,

a8 50" ba el PRpeni o K Aol oo 04 sencrted by

- pHfMhEich 4814908 (nct sﬁ{)ﬁﬁgl??f%mgs%a-ea @%te{%ﬁi(ﬁﬁl‘ﬁ "Furl? include

or any ot her conponent stem 2
mechadsmedl2, pPoserdin ty aepmmiaﬁnbmimfemr oﬁxhn“r]ptesentamventlon

st @ PGS bt D IAR ke pbcesiplaad o contil uat

280 861ds @6 sidlalsd Pafmh dents df kt&n 120! 53 Rl é%&r ()?ergtwn. For
alithiumcell), a mcroscopic battery an ke.

: ‘emzalsymtrahamg zkﬂsm@V sprslntiveting el dadetivatingesignaksgo tight source
236'%% ngec%amsm 602. Data processor 230 serves for processing signals received
from detector 208 and thus is.in data communication therewith.

System.' 20 may further comprise a-power source 202 for supplying energy
thereto. Power source 202 can be ﬁxed or: portable, replaceable or rechargeable

| integrated W1th or bemg an accessory to system 20 Examples of fixed power sources
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10 energy stored therein may vary, depending on the

requi red power and, in sone enbodinents, on the
w@eopoesss i n whi ch power source 202 is i npl enkCit/@®005/000091

For exanple, when data processor 230 is a portable

conputer, power source 202 cgn be an internal battery

. h tapl.e. ter. Detect 208. '

i BpP B BB AEETRY sl Feres oA ab 58 45 o votase
g2B&atot.5 Bxahpl&| oT0d 110Bil€ psiveN@usces anahas) bt aky &itahARdd oo, an
digital) which in turn can be received and anal ayzed,

fesfrocherzingicell (eg., ahatierp) andesmobiloapoltageigentrator.208

f et tical, ,.si.gnal s 206 similt.aneousl
Pr om Bk Pofl6 ERLE AR FRiabif,f B8 Be FEPIcHieft 48 AEREE 10, date
p2éifessot €338¢ igh Abict@dt , 1081 &nadys ofeP c%ingdhérﬂrtﬁo%@fe‘m 20OMn this
all |ocations 102. Data processor 230 is preferably
cgrborlgnmad, -Pewehcioutre 382 t oasr def dr cRxemple, n@ nigaditional heecondary

' c r n rat.l- of t l.yte_in.
REAEERR) SH159°3, Lol REEL A0 o B b,
etketrochantieal Waphtitor, ar thivefilnh [battesny. €, fal liihihoh ScellpXa Gnief@copic
10\?ﬁnd an . aﬁgro i ate. ensiogle signal to. the_ user -
g dhe Hishi 187 DPRend sfrgiobpawer setaee 22 g well gs fhepmount of
- Hispl i r I cal:cil T
e e MR RO a0, AR of, (B0 SR Bhel 3, jp some
_eprbodingkats, e theeqonyponbntt inewhich qromeet isonrcd €202r isdmp2anented. For

Ref er ence i.s ‘now mad o Figu 21, which is a

cSAHBIe: PRGHCSR PORETRT Fhisgrooabisormlsi o wer deon A crmpbe an
iteRaEb Rl R 6l A8 BERAIE BémpPitedt he present invention. .

Det ector "~ 208 preferably conprises a nmatrix 205 havi ng

a pl deddatan208frecedihs optied) Isignall 206efim colls 108 and @BVertsesigrtal 206

-hei apabl e. Q onverti.ng.li,ght.int.a an el ectrical,
if SRR arsJrafigh PEpy by ket e Frfs §be feleived and
afflegictl] for boaaple By dBLproVéits: 780t IDdéctér 2BHrefdid]Petects optical
originating froma particular |ocation 102 inpi'nges on
sigaeisi206 spmultangensl e fpectev el logations 103r Maraipreferably, detector 206
rates. ' ls ' . an zed by data .
e S R R
uni t DaBDFropessde2Ibisiprefoiblidesidned g6 inchidef oftiatd R de®Bmining
as to al Igwattri buting. each signal to a respective
thegrssengs apgence op epncpiraionof dheanalite inshe sampies Fpgexample, data
( : ' 0 .1 aC dj
pfcteshl 230 2o el hing S BO6r hoPlHElamlC 8hia ROBRI Wlfisend an
ap@bpaiterse@iblci sgmdpathe uadr whiol icdh ngordtorithegensiile signal, e.g.,

oS08 3 TN R Potccuel PO GHASh salfinate fhe copoessfion ghibe analyte
e ShPRITAA nd SloBflclRltudP i (R feeanliERELGHA] Nerein.

For 5 exanple,” elementary units 20/ can

posi Riefeserioat isi myv anadegtat Figere( P1,Nyvhivhois oalisoniglified MluBtrdtion of
Lbhot odiode i 5. a . device havi a large, neutrally. doped
B A i b OB B sa Ahion” 5 ecor
208 YRIFQELELEIGRIEY 6 rhAtHix 2081 g aA]pﬁ’irzﬁﬁt? 0P ‘%@dr%egé%lebélkﬁentary

an'increase-i-n electrical conductivity as a function
uptts 208 eachebriiig wapahde, of engvditing dightrindal aat eloctricalt signdl. Each
, e%?nge?%%g%lp{;aigl aEH Icgtgd t;)r hae SI?C\(/:I ca O%Q&OIP Ii%.o %rel’oplti%al signal 206

originating from a particular location 102 impinges on matrix 205, the respective

elementary umt generates a signal, which can then be analyzed by data processor 230.

. The signal generated by elcmentary units 207 preferably includes imagery information

- 80 as to allow attnbutlng each éignal to a respective location 102, thereby providing an
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. h
P@?}e?fl%@eef @ﬁcaﬁgﬁp@ 1o cApeeriing Jight fntg.

10 used in accordance with the present invention since
it is capable of generating an anplified current by

waeabsacobe mul tiplication in which el ectrons, POIAL2803/000091

generated by  the incident Ilght accel erate and
collide with other electronss Det ect or 208, which

| ncoy, por at Pl N phot odi ode or av nche ot odi odes

AR ITRRo o Bl ACEORIIE (00t PRRGFIER FbRERR, b @pcat Shvention
daleaomuslls R@biblefofqRbiaaly &l aAde of Sig 3@620%@&%5{13&1 Grom the
to an alternative enbodi nent, det ector 208 enploys a
vetieusgrell sebpopuisdioneof el pogdation 198.whi ch el ement ary
glni Itggﬁqulh%gs 2):f l 1§x8€nt£®‘a§’§tecrn\§l:§g{es d%? conl %éla%eﬁeherein For

egdniipleptlbinagtast niet 202 caf bé bssmvé—ixmﬁxmc-ﬁégﬂmde WPEV) fitbtodiodes.
into smal |l units or wells, Chce t he Hﬂ;}ge IS captured

A fdNephaiedipde if rp dovice Hhaving Pslagace. neytrally depsd amtrinsic region
51%@ ARELE ¥d 3h§ L8 He&ml@dﬁﬁﬁ% 1’?%9[?5 WPIN diode

4
a SO Utl I ze a ?ast one tonu

calpits érymng:aseaptelleccahcais comiactividoss.a ﬁma’c}qai afahé interity, Wavelength
(goto tlpl|er IS, a-vacuumtuybe in

di
PRGBS Uningidentsradiafany dhsray Ao nﬁ?f@duori@hlﬁ preferably
ubdd B Eéc%ﬁiaﬁ&p SvithObhe r[e%éﬁ? iffentibe s D Gf %el:agﬁf)fe'\/@f ﬁeneratlng an

effect, an -electron tiplier an an_ano

- ampljfied ent@t by evadairhe phdhpimatlhm thewhich eleptronsp iriti#lydgenerated by

|.ect t £ dth
o PR Syl oboP ks bR S S v

the ®eaeior P08 WhidhPinkbstporaldePINEb RS diSdes B Haﬂ)c{dcﬁé phdddiodes

. a string.of successive el ectron absorbers w t
epatfiesnicetrates mogitoring ob intensitp ras tveallcas thel Wa\pﬂlqngﬂh ef optical signal
.Zﬂﬁln‘oers of ‘el ectrons. The anplification of the

‘ectron mul tiplier can reach eight orders of

rragnmtcv&emg%:enrmtem@ﬂve ednbddifierf! @6@6&&9320'3061119&8& a charge-
col |l ected 05%)3 the anode as an out ut sig Bécause
a

coiplechdevicey(C Sl dmadrish clemicstgnownita 27 @ﬂeusdalonmhlpa h@hen light

G i, B B T B ion

ald depaditetint® syell vanobhesllal Dacadid iveige ﬁb@&b’fﬁ%ﬁt the electrons in
det tor 208 enpl oy conpl ementary netal oxide
(?ﬁ‘?:i Byto-p erf"é’@?ﬁﬁ%ﬁb@rﬁ coufed.advant age of
LlSI ng S t r .
ot Dcisr HLLPABILARY ditchltne B GREREE! Sor fbiiying
optitad sigrel AP6e  AypicHy, mhphzhorrmlylpher G0 paaduuan dulsa ifpdleding a

|1 | abl
eSSl i AR e of

pﬂd’ﬁ&gctﬁa defegt, Aﬁselje% L eqazglrﬁ ﬁ?%&e@ﬁ%ﬁqgﬂf Qflters the -

Phot oni ¢& Vi si on
phwn@cbhochamhﬁf abotocatiodsy CE’JCtI'bIlS Eaacbmmtyed into ‘the vacuum and then

- R bt Bl Rk A B Bt

elR0%on indullpEt Ged. sirthot BE FEEARRYVESeld@fhi ABsobirs hw1th enhanced
follows: 10 Accordi ng to a preferred enbodi ment of

.‘sqqququ @g)@qszom | hepegvmubiply theamerbedof electrons. The amplification of the

electron multlpher can reach elght orders of magnitude. Once multiplied, the electrons

- are collected by- the anode as an output s1gna1 Because of the high secondary-

© - emission multlphcatlon the photomultlpher provides extremely high sensitivity and

low noise. - ':.:
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further includes at |east one tenperature control unit
250, for controlling the tenperature of "system 20.

wo-o00505EB8p| e, tenperature control unit 250, caPCHOIRQIN00091

and adjust the tenperature of device 10, detector 208

and/ or light source 220 so as,to optimze their

operatjon. This is of specjal™significance since ,
devi cePagrding |tgqud mpt ?raBit%m%té‘fq smppdipent,e dgtepter 208 employs

u i i
SANEn 880 Gl ARGt RO LGEUIGS oDl o
Tsmgethat CVIOSceobnaddgyuis thal 82 demeitery uditr areik sarpdus, quantification
t her noel.eciric. . device. .A thernpel ectric device is a, .
P GRS G Gy Bl SR, W TLER s ptBpact and simple to
;iip%ﬁ{té.l ShdyCMOS 5RNIRALAl1§ Gl 4il bR Sllﬁ_ﬁ% %rs é}&h?palp WPLRES-1394 -

il
hermal power for heating or 210 cool 1 ng. Suc
déeiviee icembraskasedront ther ABSH H2r CHM@S flevigs Semsad wiangfactured by

r-gl ati.ons,. between the f Q - and el ectrici .
OBt Tarh S miss o B v B S oopitadrured by Fill
deiiog R hepiwg EfifRttory @88, FueheRddscAptich §64 TMOB imaging sensor
net al s. en the device is used for cooling or

el gap be used as doteqten 208, i mrpuidedin the Fxpmpled setiontwshich follows.

di ssi m : IS ' from one. net al PP
Lo’ t nAASPHt 1 pRh L BbbEmeRt TR e fATORTERTIA system 20
Hagthert incRfiléel #cleastCohy te@Rpgratr®r cdnkiel AP QSO, Fbr controlling the

~nonitoring.the tenperature of an object relative to a

RS TANER O rair example, omporaiirs contselamkis0, ean monitor and
. i ! . " .
SR RS YR, IR RAR Rl L] 805520 S o o
iapuin'l izke ﬂlebimbpe;az{tii)nn ofThisi ﬁ1 tblﬁsiT(ek:ﬁl s%)glﬁlﬁn' taflc€ Gilce rdevice JE(B Iincludes
coql.er owers- and the |ike. To generate optica
SR e soBh Y Sr @Bl GmpHERIRIEY BelF R hos RBCheROf about
Lehoc | e. i i
O TR IRARRRIR, ) (ARSY ShisRed | FohnpBlanfly CAELIREN 250 con be
rfeperample, péhgrpepletidie devisduced by the vari ous
subpopul,ations of cel.l .population 108. Light gource )
290" oth BBBerBieclSie if & drise ot it FRISels et diretly into
RSty MQrafph088dABalFéabl dy-#100 PuRPES Wermdb pbR e B Kting or
10, depending on the rel ative angl e between Phe , B
depking. eDuqhor d4vine is bassdtdncthbrmasileptrad eff@ts mvdlvéngielaions hetween
¥ For .exanpl.e, 4 n _gne enbodi ne i 1.] ustrated .
the Borg 8P e laa "SRRy, s SoGT ROAGES inttly oy pgoeteoric
Sethiee @bmPfydsGR 18t oS pdir bhafssibliRir ntke4ls.C WekbnPRE ldeite @€ used for
optj.cal signal 206 is substanti aI.Ial perpendi cular to .
&Relingen heating, grotentipbdifferance isoppbied emthedlissimilar metals and heat is

Il KREGnd Aebil @18 ARG WhAl e RIS B4R IR comuaping eat to
' teheatricitg\(b.g¢ fokGhé purposd df Iﬂ@lﬁﬁ)rhgtth\@%ﬁlgef@ﬁb of 4R Ubfeet rRBive to a

| i.ght detector_208. In this enbodinent, the .
EEEe SUpEeRmey, dhe dpp; mafals aregkent atodifiesent temperatures, and a

an
d

 ?Pgﬁ{iﬁrﬁiﬁ@ﬂehé’e:iﬁggféiﬁlkétﬂcn‘iég. excitation |light 200. In an

30

ternative ..e nment, "i1llustrated in Figure 20c,

i ght Gtherrtemp@atiré somiad ivnits idudee bueare mdeVinded 6, lideld coolers,

and | i ght, detector 8. I'n this enbodinent, the
&8s eqq &bﬁ%‘?"f??'aﬂ‘?gﬁ%&ﬁti cal signal

To generate optical signal 206 system 20 also includes a light source 220
which is capgble of géncrating light of a wavelength or wavelengths suitable for
excitatiog of the reporter b'olypeptide produced by the various subpopulations of cell -

population 108 Light source 220 can be positioned in a number of points with respect
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106 is substantially anti-parallel to excitation |ight
200. It is .to.,.be understood that, although Figures
wQomslewbBow | i ght detector 208 positioned bel POT/U20050®0091
10, this configuration is not to be considered as
l'imting. For |ong- termstorﬁge of the cell -popul ation

f, t.h { {
(Slieibral $550hab PP FME S pReut B ftect BTGBy piaptical
sﬂgg)ﬂ, 268 YA 8x@latibA EghC2(. UFaF eXR0p8) nﬁrune érﬁbdmﬁéﬁr ARlsttated in
effected. Drying formul ati ons may i ncl ude bul

g
Fa@emzﬁa hglgtoqnumee%?t(hm posmﬁmér@t de side of chsrg:ar&tsucbéhat the

BP0 B T B8 B0 315y o i

200 In EXGH® @sbsRRthtoustrhted id Figmc)b Aph\suttd 220 &f positioned
dryin met hods are known in the art. Exanples include,

"~ abeife girhelow é@ww A9 ia magner yush Ahatgleyicadl in pgitioned between light

- sb§p Sé@gﬁi{/ é&%r 208" il @%bo&iﬁ{eﬁy tﬁie Xét&ged %&rﬁpﬂ TR optical

dryr ng y, in freeze drying vacuumis

sigahl @06n{3 sﬂmpzinﬁallfr reedichoto Eheitatddulight R0@ssUn ean alternative

crystals to sub te fromthe sanple

P}%gglgfﬁ;& EFBW?%J@ Figpge; 20c, lg!gga ceS%gpplrsegosgl,oged between device

18 raﬁfﬁ{@p h%{tg&gfgz?ée\r/géﬁﬂv%ﬁ})g%m%ﬂ{ fth& b&BLted ?ort o f*’lﬁ)‘ﬁ%{d signal

conte dgh tenperature ry ng
106mﬂwbstast12ﬂb'mnt1qmztlbl tsenvithion hgltm()ﬂr e mai nt al ned in

T emothis Gape Rngert(Gd has” AR el Riewes Poal ‘Shone feht ¢dRger 208

| polifibfed He‘lbv? GENEE 16,388 conPRRafi Rl FinBto ¥ boRkidbiag ab iy

drying step, which removes the bulk water, a
. Seco ﬂ?dalqngetmyn sgrageay the clbpémulatba ofeths resex inyerttion either as

PG AR 1 oy e fhen PoiTANory o Eryiorion 405, SRE SF te

IR @Snynbhtis tpréfeMBR/ ef%a@&l | Dhling Hirﬁﬂl%mﬁs ‘iﬂh@fﬁl@l‘ﬁﬂe bulking

resi dual water content may damagi ng.
agads rafEenrogeiantsg lmpéﬁeqtm@l mgrsm be @réa:gblyu presempn doth the

S, b sl B, NG et n

E%Qﬁ@le@@&?ﬁ&xﬂﬁﬂﬂfduaa@w 000091 26 protocol depends on
the type of cells used 'and the assay perforned. Suc
sel edt ygpber i deving ﬁr@th@sm@q%w he aptx smmples lapluti%émt are

nbtt {I’iﬂﬁjceﬂst qfée%@ﬂ fgégllteln?es e Wﬂ br eshﬂgﬁ)é es(iotrg‘y drying,

advant ag eé and

: co]mnmnd;tym’g 5 Tvylpidallpem) ﬁ@e@pﬁ@ﬁl@tvaémm e applﬁh(.’n folldwing sample

ski.lled_ in the art upon exami natio 1 ow ng
freRzin| g@* ¢ KGArced BEFESUHL CAUSRS éq?d@arsfeﬁ ilmafq %@m the Skmples

aspgf:}?lxsaﬁgklh%(he p?@qﬁ’%t g| nv 1ee%taalrr % i&eﬁ I'I neat eg‘lm sufficient
Idve veiteratowent isadhiasedc| & Anggh tempemiulcel driyirg, yectunors applied to

] e owﬂ@% Qr%}ggé%%elgne%xgaher ﬁlaﬁ%o"fé (e.g %1 §0 I?), Wa?er tﬂgn boﬂs and
- removed qulckly leaving the samples in a glassy foamed state. = ‘
In either caée, upon termination of the primary drying step, which removes the
bulk water, a secqndery drying step is perfornied, essentially to-achieve a sufficiently
low water confent :to ensure low term stability and functionality. Typically, dry
samples exhibit hi‘gher stability, though a too-low residual water content may be
- damaging. Th1s secondary drying step involves an increase in sample temperature‘-
(e.g., 10- 60 °C), which removes most remaining water. Selection of the drymg‘
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Ref erence is now nade to the foll ow ng exanpl es, which
together with the above descriptions, illustrate the

WO poos69761 in a non limting fashion. General | pCTAL2@05/000091
nonmencl ature used herein and the | aboratory procedures
ut|I|zed 215 |n the present j ventlon i ncl ude

P,f%t %eﬁéffﬂsb rétetgmgeﬁ f"# Eﬁ]g] i r ' oeg!{q%%} ag}%%mgde Such select1on
p&mﬂ@lwb hyscﬁtse& ﬁi 31@ 4lofhe E‘z&ahﬁﬂ@st déEfon WRRh fél%ws

exanpl e, l-ecul ar oni ng: A | aboratory Manual’
Sanbr ook et al ., (1989); "Current Protocols in

roodsddtigndh bufell, apacthEs, pid, hovdbrtiitifEsiof g Presenf frivention
vl eebin@r apBafin® 8y ‘one bedifarlé/ &yllednih &@ 20 dpon BRAINAREE of the

l\/ar yl and 989) Per bal , Practical Guide to
whiag| expmplesnivhigh are B@HﬂteW¢(bSP 1% lgo#ing. Mdditionally, each of the

J&ﬁﬁ? bR g bty o BEWRAPR G 1o FEERL Hofpabove

aAd adsy slasimed ihather elbidiisy sedidiUBElowe finds ‘expdfithéntall sépport in the

%d Spri: ng Har bor Laboratory Press, New York (1998);
WHEaGKEYPE as set forth in U S Pat. Nos.

4,666,828; 4,683,202; 4,801,531; 25 5,192, 659

and. 5,272, 057, "Cel | Bi oI ogy: A Laboratory Handbook",

Volunmes |-11I- Cellis, JEXAMPEES 1994); "Current

2550k AR T R i i e

- .d'e @h@gﬂush(a?étﬁeﬁw&ﬁ%andﬁq 'Tas"fh ange, - Nor wal k,

M'shel I and Shiigi (eds ect ed Met hods
[ n Cé]idnatadﬂw mmmmhdg‘ga?fe uspd hlereuFambiﬂnaﬂlakmmio@(prpcdﬂ_ems utilized .

k (1980 | abl 30 t I

ol pirserh ip o apefied et Rn Bidehemb e Fipigpilogical and
r%blﬁéiﬁ DRAAERhAIqubd. S. Su@ﬁttec}ﬁﬁ’(ﬁ\es Sird gtﬁm%ﬁglﬂy explained in the
3, 839, 153; 3, 850, 752; 3, 850, 578; 853,

leerate:ve 53¢p, f@ examples SMobcoln Chming: 31\ @@era@m M&m@ﬁm@nok et

b (80 e CPbEf i Mo TR Ig iy Velpid it ey M.
e80Q5943ﬁ %ﬁﬁﬁbeﬂ’@ﬂ’ &l L'Zﬁl%ﬁﬂﬂ@ﬂﬁbls ﬁMdlecul&dBm(dg@'g 4J)ohn Wiley and

Nucl eic Acid Hy ridizati
Sepg gratamere, Maryléa%(l%?ié’seaal "PfrP@ﬁ%%a«l iGp’[idfb'fﬁ Mﬁl@cular Cloning",

J {ﬁrggﬁtei'/t& %R%s W&{lﬁl %g%f)f E?ﬂeg)ngt gg%‘nﬁféac&ah&a{lt Igfiﬁk", Scientific
C

NareChiresh 591%9% @gwds@nmwéma@abwamyrﬁmw gk (1998);

n‘]e‘tﬁﬂ:iz)loﬁ\%aggrge? f5FR Sy U§C52\tg’;136300% §§32g‘? 4,801,531;

ods® An I cati ons” em ¢ res§
5(]&2(61599@(1, SW,QEEK"(QEH Biology:' Btlnaimmd)@sHﬁmﬂboBk'Qtﬁolnmes I-II1

et ool eGRenp ee S ooV lih LR Sotigan I

H.NGD r(mﬁ Sitdet! A QR)IOBaE ddl ElthioM BhundBE(8th Edition),

ereln her - enera references are prOVI

. Am&m:g &oTuangehNQrwﬁk,Lm"é (1994); MishdlD apdt Skiégl (eds3,. "Skekected Methods

B fF R Sl BT b e R P Py gratab

uhaﬂfu%iﬂééyl's%e eRRASH 19 dediBES i the atelf MAPRIAIEH literature, see, for
example, U. S. Pat. Nos. 3,791,932; 3,839,153; 3,850,752; 3,850,578; 3,853,987;
- 3,867,517, 3 879 262 3,901,654; 3 ,935,074; 3,984,533; 3,996,345; 4, 034,074; ‘
4,098, 876 4 879, 219 5, 011 ,171 and 5 ,281,521; "Oligonucleotide Synthesis" Gait, M.
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herein by reference. EXAMPLE 1 1.5 Screening for

t oxi cant responsive bacterial pronoters Materials and
WE@s069T88t al- Procedures Pronoter |ibraries BaPCBIL2805/000091

and'" plasmids -- The E. coli | uxCDABE pronoter fusion

l'i brary -was - .obtained from Tina Van Dyk of the

J5”r¢5+° Z@@?ﬁgﬁﬁx%@é PR L A

) p iﬁ@@g&&ghﬁ%&aﬁa@@m&w PR SRl SE1T] 8. (1984);

asmd and transdiced into E.
ﬁmﬁaﬁlmm&ﬁ%" Fsmbndyi, Guil. eedZ)(lQ%Z, YhrgholiihisedCeltsodrid Enzymes"

B RS (AR 4 BERHRY OByt o N roy s ning” Piibal Fpopiys4) and
"M&ﬁﬁds ) En&ﬁﬁol‘ﬁ@&’" VEENOIE )%ﬁ’&tm@'[’?ésb‘mm PFd‘ﬂ&co(}?" € Guide To
Expressi on ‘Anal ysis. ASM News 25 68:222-2 30] .

Metbods andApplications's dywadémiciyessh §aIgD}!ﬂE0pC6nﬁt9@9) Marshak et al,,

JHpStreamt on brio F|s

SERERES Tt BblaSy AR afR iR iRt -0l r B8l Bourse
Ni@hipl"a0S D Press 1 996); ﬁpmmcﬁareﬁnc@bbfalt@ﬁ by rei’éiénd% asA¥ fully set
LaRossa &1994) Ap{o Environ. M crobi ol

hereiry 7 ffeg |genge Rifererqes aresprowvidsd thropgboytithisglopumegst. ‘The

p&(gc%hlge? ﬂ&;e\?%,ﬂ%kée Bg'f(ﬁ: | .?8 &hflb B%kse‘ﬂ o @ ;:;Igtrearng] ayc‘??%ow@éd for the

. coftvaniaicorof tAB.readesr agll)the Thformbtism wnmmd rtheteinnil $ncorporated

restored every three nonths by growi ng each strain
hstedn BY gHerenée- LB with. 100 g anmpicillin/m (Sigma. USA)
ina96-well.2 m nmicroliter WD 2005/ 069738
PCT/ 1 L2005/ 000091 28 plate (Costar. USA), at 37 C,
200 rpm (YI H.DER LM 530 EXeAMSBLE), followed by
re-suspension ipn glycerol to a final co entratlon of
20 % - Toxi CHiFERINE, ONRag EP IS CteEH BEN R o

pur chgsgepalsam ggmey%lamggg;égrlal cell growth and

exposure t.o toxi Cants - Each bacteri al stral nwas 5
gromnPrtﬂmoteﬁhbMWS in 1. m LB including anmpicillin

100 foll 0 dilut

i el aaugRies o oot TR DR eromottt Gito FpRay was
 oBlailbdCGthi DE ITiid el 153061 e DURA)L Codipady (Wlhﬁfﬁ@tdhp ME, USA).

Y1H DER LM 530 incubator). Bacteria were

ispheet ingtdes 689 dlfﬁamtvxgomoma:hgﬂtﬁi gps?am @ fbe:d@t(élpABE (of
t t .
P 0 o ol DB et L bR, o

cBB e AindDPID B B (se BIUAIL). A7 BT thd Ef &t EéholntediB treptSsenddlin this
as to a contro condi ti ons contain

library iecdeding moshebibe sERISTesPRRSP wtealsdﬁﬁ@mpyksm% (2002) Lighting

ﬂjléJWag)?%“eﬁ&ﬁg M¥de, Bioluminescent Gene Expression Analysis. ASM News
. 68:222-230].

An addltlonal strain contammg the grpE promoter upstream to the luxCDABE

. operon of V1br10 Flschen was tested at 30 °C [VanDyk, T K., W.R. Majanan, K B.'

Konstantmov R M Young, P. S. Dhugjati, and R. A. LaRossa (1994) Appl. Environ. -
Microbiol 60: 1414 -1420].

Bacteria storage - The library was kept in 96-well microtiter plates (Costar.
USA), at 80 °C (Revco Legaci™. USA) in 20 % glycerol solution (Frutarom LTD.
Israel) The hbrary was routmely restored every three months by growing each strain
overmght m LB with 100 ,ug ampicillin/ml (Sigma. USA) in a 96-well 2 ml mlcrotlter ‘
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nmeasured during 4-6 hours in 1-1.5 hour intervals
using VICTOR2 Wall ac 1420 | um noneter (TurKku,

wo-2005a60038 - Lum nescence i s represented by Rel ap€TmEL2065/000091
Lum nescnece Units (RLU). The responses vvere

characterized usi ng sever al araneters: A
Lum nescence o R Resp se Ratl ouﬁ%RL)
RlatedGogtee ), tah é7 Gi 200 pEn (X RER ri@@lﬂ?@‘r'ﬂ,fb followed by

ﬁ! t50,di vi ded by the
: umgﬁ%lgggﬁ%gw %Frregpag%érigg é %oﬁfrol wel |
( RLU, Toxi&#Rts = TRe belotv Mﬁoﬁcaﬁt@l’ﬂere Plcshavad ﬁﬁBlSlgrna USA.

obt ai ned du t he co rse of exposure.
t oxi céeﬁter&frrézlgrﬁ Touth Gﬁ tAVBOSHUEE 0 HPBEPHN 2 @Pﬂn begifgfial strain was

r I S cl.e h
gl ghr 2 Medal 3L IR RTLSONR 00 (Rt S U5
fotlowediby @160 dildtioni ietecy fibal webitrheofhtil 4B fog twe hpmsdn a@6-well 2

o ool ol el koS “n2od B SRR PR ol iagbaton

I%Eﬁeﬂa rv%‘i’@ocﬁ&i V@ansfe@re& b o 384Rvell nhieMtiter” EERP Ir:gmbé’tﬁr USA)

2 < RRmax < Medi um- responsi ve -
@ntmg@dyuble@@pgns pl/the- togicamRn kB 10 suéh a\mary).ehﬂgihleych strain
res onsi RR. WO 2005/ 069738 PCT/ | L2005/ 00009

UG sept ARG PREBIARLY: 8 (RTGH g9 QR3l B B control

@ﬁldftﬁﬁpe(ﬁlﬁalﬁﬁlgm’wﬁﬁ]yt ers inplies that the screening
protocol , does not answer the screening objectives.

Howe Vsmingseange meAsHremsuh il &dwbpnelisii t hLuminsacence was
ﬁﬂgﬁsﬁrela @\lﬂn{rﬁe R0 ggﬁﬂggin PP Rbud hﬁmals rﬁ%lﬂéﬁ?%l&@b?s gg%gac 1420

SCreeni ng Lim nescence nea
ldﬁﬁ@orﬂéted yéligkn, LPifiland)CeD@Rinég@ncéeas Utdileseted 2 ByOURSlative
in 4.8 mn _intervals using VICTOR2 Wall ac | um noneter
lorpingsenees JnitsdYRLEDer Bise TRENONSRSs e ecliapasiarizeé uging several
a?ﬁﬁé E{\SA ons and standard devi ations were cal cul ated

SI ng crosoft Excel. The paraneters which were

cal cuhat edLmnm@deﬁéegQRbEb ow and illustrated in 10

Fi gur s 3h-d. The vvere el ecte in qQrder_to exam ne

the respondeRore i 1Vags calglpiedaas tthe fakie) between the
lﬁﬁﬁﬁ‘éscéﬂég GhdaQfted Hdch ttHe mﬁﬂ‘éec’i5 %‘Jeﬁg@% P alvadet €¥ %he lumlnescence

provide information on the resp I nt ens
measured fooan thel dontrel welhREVYi ty (C., EC200) and

reSPORRE_ S, Hris, 1 200)

C. RR - Maximal RRy, obtained during the course of exposure.

D. Chix = tomcant concentration that produced the RRpax

RRyax d1str1but10n analysis was effected amongst the whole huxCDABE 11brary
to examine the screemng procedure’s efficiency by differentiating responding from
non-reépondiﬁ'g promoters. ‘

Promoters were divided according to thelr RRpmax into the following groups:

"A. Non- responsive — 0 < Ry < 2

g Low =responsive — 2 < RRyax <3
“Medium - responsive — 3 < RRpay < 5
 Highly - responsive — 5< RR gy < 10
thry.'highly - responsive — 10 < RRpzx

o ow
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1. RRm-. Maximal Response Ratio = RLU / RLUO ; 15

.2. AL" [RLU - Maximal Response Differential = RLU -
W0RRA0S/069738.. Cm [ ng/ 1] - Toxi cant Concentr ati onPEI/I2R005/000091

and RR; ‘4. tmax [mn] - Tinme to reach RR, and OLD; 5.

EC200 [ng/ 1] - Toxi cant concgntration at (RLU - RLUC)

/ RLUC = 1 (using. C .).:. 20°6. t200 ,[m‘orij - Tipe at

( RLURRmardistzjbytiop thet extibi gy highaprapertipn of espradig promorters
. . i an i - . . /.-
A PP EGAEEh Bl o8y ok el e Hhrctnitl) Blfetives.
Heewdvet, sathigh oniatetespondinig ndonfbingl onitit er owhveak highiresponding

may be induced by toxicants a .25 pronoter library
PFOROFHRASHEPHROR #18PadioseamEdBreddre: gene expressed in E.

col i MEsinbssHce GRERUPARRAS | Bhd S 3l itk

hours 1| n'?%%r%igceLB ang diluted i n‘t;‘{g&ah -V\i| I Renéd vias ‘
msasured iforr2 pows ein. 4.8onimintetval) usiia MIETIQR Wiadlat Heminometer

ransferred into a 384:-wel | icrotter, includin h
Chigh Siptan), oRiodt, TaEeenos, 1oty g, TeBefprsndpd Sandard
devaflossiwatb RalcvBedXRe ML nFaeen di fferent
concentrations of the toxicant as well as to control

30 cdmgiparametersowdicht wekp oflcul@ed rarg  liskesix belownard Whusgrated in

PR RER Rl bRl o Bl o findBE P Sy srggin o

Wellhs the? 3061 9RAE FinctidA abahy e The Iél%ét@@ﬁéraﬁ@ieﬁs(?%tbﬁlﬁe information
Mechani sm of ‘action LD50 n%kg) formul a .Ethgll
Opathatrﬁmnsmﬂlsmc@m@ ps el am sensitivityhiCamy dECao0) and

onin M hdrial Cytochrone Oxi dase 6.5 Cyanide
Ni t r agen- RIgLar MaLhhill IKekgdhsblRatioat RDU; AR Bet a- Car bons.
(DNA cross-l1nking and 10 _cl eavage) Paraquat
C1, 21 4N2 Mbepi [BLUE m Mexigal Respans entez) = RieWioRfle
C5H1QN202 AC@%/ nhy Qi 1.1 i Aqum ersible
bi ndi@hg to%mﬁxo 0 ﬂeﬁﬁéﬁhgggﬁl%ggggéﬁh@d% %:%41 Ktes a
tic KHD50 vak [lem]wdlimetakeach RReg, dmrAlap,;or al exposure

t t ' t T et. . ti date. :
( Oomr Sn:) ]a % zgodfn{]ggl] —OTLX185)1(nr1]: econge%rtrr]au 1(1) gt (l{]lgUi - RLU,) / RLU, =1
(using Ciax); ‘ o : '

6. togo [min] — Time at (RLU; — RLU;) / RLU, = 1 (using Cpax);

7. TDC — Target Detection Concentration [mg/l]- LDso (mg/kg) x 70 kg /

“ r%ﬁghsgrggéfm?gﬁtg Inhibition 56. Potassium Reacts with

2 L; where LDsy refers.to oral exposure in rats.
Results ‘
In ordef to identify promoters which éctivity may be induced by toxicants a

promoter library inqlqding the luciferase reporter gene expressed in E. coli was used.

~ Each bacterial ‘stra‘infw'as grown for 20 hours in 1 m! LB and diluted into-a 96-well 2

* ml microtiter -i‘)’la‘té (Costar. USA). Bacteria were then transferred into a 384-well
microtiter inéluding &e toxicants listed in Table 1 and 2 below, such that each strain
was exposed to seven different concentrations of the toxicant as well as to control
conditions éonéistihg of LB only. Toxcicants were chosen according to their toxicity

“and other cha;ra}ctéristics unique to their group.



10

15

20

Eliyparemd® U1 C EEG0.PY UUT ACHihivitoh 9N [ €ESPONSES dUE O |3

5 Tabl e 2 Toxi cant Manufacturer 2 Chlorophenol Sigma.
USA 2,6 Dichloro henol Sigma. USA 2,4,5 Trichloro

whemsloeBsgnma.  USA Saxi toxi cant Sigma. USA PCT/IL2005/000091

Tet r odot oxi cant Sigma- USA Chol chicin Sigma. USA
Phosdrin Sigma.. USA Throughoyf the screening, response
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di
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any responses. ues do not inc
dBring ¥-6 \WOu@0HS1 ) 6973 ﬂoﬁ(ﬂibé E206 A0 GEgH respnskahlue td technical

issues (e.g., a sudden drop in the control RLU) were ignored. The distribution of the

responses among jthe library members is summarized in Table 3 below. Promoters
which produced the highest response ratios, were isolated  and retested. These

promoters are listed in Table 4 below, as well as their RRpyx and Cpyy values.

T e Table 3
Toxicant ' 0< RRm<2 2<RR ;103 3<RR <5 5<RR ;<10 T0<RRiax
Ethyl Parathion 89.6% . 6.3% 2.1% 1.7% 0.4%
DDVP .. 91.7% 5.7% 2.0% 0.4% 0.1%
Potassium Cyanide {:62.9% - 24.3% 9.4% 2.7% 0.7%
Nitrogen Mustard _'|.84.5% 9.5% 4,1% 1.6% 0.3%

| Paraguat - . 71.1% 13.7% - - 7.5% 3.7% 4.0%
Methomyl - 90.1% 7.1% 2.0% 0.7% 0.1%
Botulinum Toxm A ~100% . - - -
Average g 1°81.7% = 11 1% 4.5% 1.8% 0.9%

— RRyax chstnbunon .amongst the E. coli luxCDABE library. E. coli strains harbormg 679 different
promoters were exposed to seven model toxicants in seven concentration. Response ratio distribution
was analyzed in order to-examine the screening procedure’s efficiency. High responses were induced -

"by paraquat. Potassrum .cyanide, ethyl parathion, nitrogen mustard and DDVP induced lower but

. detectable responses.- Exposure to methomyl produced very low responses -B-tox exposure did not
‘ fproduce any responses. Average values do not include the B-tox.
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respbisea tte dhestHexioants. Expsq@uxenmt methosel praduced peyceas mgsponses

e BoveBA Rt BTt HCGRln B Bh BB o wett as

e@@ﬁﬁiaﬁ@@\(ﬂr Rwas éﬂddﬁlgﬂeﬂ QAR - EcHRBfratides $hOHed dven poorer
At the.end of this process six pronmoters were sel ected

| TeHHS.t ﬁép@%m fo' Baaligamnboxinp 2\ (Brégx) did pet prodrespany esspomse thus
. n%%g ér éf’ﬁlgs t%xw%'v?é’é’ mz?d%‘iﬁﬁnﬂ&%éﬁ cant responses

e S&F pronot er
Promoter selectzon The library screening aim was to select a limited number

of bacterial strams, which could respond to a wide variety of toxicants. Following the
screening, the seleeted promoters were isolated and validated. The next step in the
selection procé,séi ‘was cross examining responses of reactive promoters to different

toxicants to ensure that the biosensor panel covers as wide a toxicant range as

possible.

At the. end of tlns process six promoters were selected for the panel including -

-- lacZ, grpE fiu, nhoA,‘ orad, and mipA.

Tablé 5 belo{v shows significant responses of the selected promoters to the
- different toxmants As is shown, several promoters responded to the same toxicant,
such as nhoA lacZ and Jiu to-paraquat, or grpE, lacZ, and fiu to potassium cyamde

- However, to some of the toxicants only one member of the panel produced a response
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different toxicants:: As-'is shown, several pronoters
responded to the sane toxicant,. such as nhoA " |acZ

WO awdlogp78® par aquat, or grpE, lacZ, and flu toPCT/IL2005/000091
pot assi um cyani de. - However, to sonme of the toxicants
only one nenber of the panel_produced a response WO
2005/ 069738 PCT/ | L2005/ Q0009°F 32 (DDVP, Phosdrin.and

(BRY B Hbepdrin and, Fhalehigin)- é?urrﬂlﬁrénq,iﬁdhﬁ charpsterigation rwét@: indicated
t%e?cgd ﬁ’%rggfj% y}gc{}ﬁé pgﬁ&{lf %?%@?é@%ﬁf g%;%a?]ngeﬁxt%m% m response to
thk ﬂ]ffﬁr@ntoﬂ@ntscant s. Table 5 Toxi cant Pronot RRa, AL.

Cm(mg t, (mn TDC(mECZOO&,”rgy t200(mn er /1) ) 9/1)
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Togiespn 0 5, 25BoBOU S RBax | Alpac Y Cagmg [dmgmiy] L |G | toin
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5. 250 0 O Igr fln 169 29O éb1 2 1’)0! ’2“\; Q.8 ) i

CH

Modl-luu ¢ants . (4 597 20 ;cf;o b 2g
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1N\ U7

0

0
527,569 29 A20 20 250 62395 & R L i 56 47 35
47,776 125132/ 18 ng 1%343 |.20 m pgA 20. 2 ]’.2952,63 gOO 8
o/ 110 /U ﬂuU oU16Y Dby55101TP3p ©. Y R20/60Y 51250 1beg 152 | 42

PhtaSthih 32. 5| gpE Ny MAIST aﬁs@r afy /.06 | dglgs 7 /(23825 IR/ I1U| 26
3afe6. 1 -52 flul4.6 7,258 125 120/120 350 11.p 80

Addi ti onal | lexi camni.g 23 10851 2@r pE {2120/1325423432 34.0 90/ 90 70

. 2,960 1.0 Pfiv Tri 6Bl of G50ENORO | acZ 124120 [/280832| @1 85

Eipeidd0 2 9867 0. 8495 |#1,@76111% 33,|68Z1B1 B0/ 120130 960 | 120

1.2 39 2, buindr pE2AD. § 16K0B] NGB GGIIW 6 V50 1/ P29 |0

Dichl or nnh bnOl

DDVP grpE 5. 9 5,290 125 132/132 | 1,960 32.5 41
| N-Mustard | orad 7.8 90,770 | 125 110/110 | 350 6.1 52
| fiu 4.6 7,258 125 120/120 | 350 11.0 80
Additional Lo
toxicants - L :
24,5- . “| grpE- 22.1 54432 |31 . 90/90 2,960 1.0 21
Trichlorophenol - .| . -
lacZ 16.1 74,832 | 31 120/120 | 2,960 0.8 95
Sl 11.7 33,697 | 31 30/120 | 2,960 1.2 39
2,6- | -grpE 19.5 47877 | 31 90/90 6,550 1.2 29
’ chhlorophenol ‘ :
| fiu 4.4 25,553 | 125 30/120 | 6,550 16.0 31
2-Ch10r0phenol grpE 18.7 33,345 | 250 90/90 12,110 | 2.8 32
fiu - 5.8 11,971 | 500 90/120 | 12,110 |34 80
Colchicine . .| fiw 4.0 1,924 45 120/120 {203 | 14.3 85
-Phosdrin. - lacZ. 3.7 - 12,900 | 180 120/120 | 170 383 110
Metham Sodium' | lacZ ~ | 6.5 30,468 | 180 120/120 { 28,700 | 20.0 90
) mipA 5.9 27,745 | 180 120/120 | 28,700 18.0 100

Characterization summary of the responses of the 6 promoters selected for the biosensor panel based on

" the. 40 repetitions experiments. The tested toxicants were paraqut, potassium cayanide, the three
organophosphates (ethyl -paration, DDVP and phosdrin), the carbamate metham sodium and the
chemical warfare agent nitrogen mustard. Responses were characterized according to the maximal
response ratio and differential (RR,,, and ALm respectively), the concentration and time in which the
former values were ‘obtained (Cpa and tne respectively), the theoretical toxicant concentration and
response duration needed to induce a two fold response ratio (ECyqp and ty, respectively).

EXAMPLE 2
Toxlcant recognition usmg neuronal networks
Identlﬁcatlon of the pattern of response of the bacterial strains in the panel
' prov1des mformatlon on the identity of the tox1cant in the sample. A commercially

avallable neural network (nn) software was used to effect this analys1s The human .
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flu 4.4 25,553 125 30/ 120 6,550 16.0 31
2- Chl or ophenol .grpE 18.7 33,345 250 90/90 12,110 2.8

WQ@2005/0b973%. 8 11, 971 500 90/ 120 12,110 3.4 80 (ALT/Hi20035180091

flu 4.0 1,924 45 120/ 120 203 14.3 85 Phosdrin | acZ.
3.7 12,900 180 120/120 170 %3 3 110 l\/bt ham Sodi um
m pA 5.
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rdahdathl i gent operations and can be trained by repeated

presentation of exa whi ch i.nclude both inputs,
P EbSteshongive BRI TR P WHAtedsBone HATLG differcnt

tAGAE. ThedeireARntOfn BOEhaBAREE in Hited Hi‘fneﬁ@i‘d §k1 e. m%ensrcy,

network software of the present invention.
time anldéOKIGquonmgltraysm)e finss ﬁlegnaidenhniﬁﬁrthe tgsp()meq:attsm of each

Jliogx}rgtgrgtﬁfe% %@Fﬂﬁa{@f% g&e(f(ig%? %’(\)hlx#qlggt lgrg tE\g Is#ﬁﬁle accordmg to

Athellggélm&yﬁ,@g@npl e and repet|t| on.. At a fundanent al

| evel nns. l earn associ ati ons When t he network
sees Thpiceilss lﬁh‘hfoﬁnﬂﬁ‘{m ofansinciudes @ spohersofisitapls: First the is edited

h t e i.s_based .on

o8 sbbidoRhes 3Lt b Fuced B IO bPIen e ARTY SeifR) o testea
baﬁf&ﬁeﬂgmﬁaﬁﬂaﬁﬂ&oﬁh@mwg each training session to

the desired accuracy 10 [Dvorak, J. (1991) Best of

. 19904 xB?’HFWHHkBW"P‘?’@?@SSl onal , Version ' 1.5. PC

Magag, t [ n e

pr esent ?% %ﬁ(\h rraﬁr%{; fbﬁ &?mpﬁltt 9{: tIeEtg(%d;Sﬂata Caa ted Tﬁggl the
changui¢rizatiopekp@raness ane ue@d |S;ﬂc1ﬁﬁ:ﬂld§t 88ed wedel thWRIQJ values and

the nn can be tested with data that was_not

trai
not, tgd%} & PATYNFIEISICH a8 TEIRPISTHIFFLA Bien SRR itnl§ eectedthat the

_ n¥volk wilg %hal??et fhe data by itself according to its mathematical functions. Any

manipulation on the data could interfere with the data processing by the nn. The

. formation of tﬁe nn was effected as follows.

Data prepaiation :
RLU values produced by five members of the biosensor panel (i.e., grpE,

lacZ msz orad, and nhoA) in response to sterile LB and the five model tox1cants

E' whlch have e1101ted adequate responses (i.e., DDVP, ethyl parathlon paraquat,



10

15

20

25

30

15 Every .responsive pronoter produces a unique
response pattern to different toxicants. These
wo 200ge69B8 Nt s ' can be characterized in three dPOEORNEN®0091
(i.e., intensity, tinme and toxicant concentration).
Ones the nn identifies the rgsponse pattern of each
ronpter to, each toxi can,t@i;dé can dgt ect 't he toxicant .
&‘@’éﬁﬁ% cyaRide, and;pitgeen Tupiard) iwege 155 a8 fepyb xaps. d he input values

wER SR Fon t};%@ RIPYERL] MeashltR fHh TR PRl Der @65?% NGk 496 Sninutes

a nunber of steps: First the is edited 1nt
oppsmopse ot the Wayy, 0ftthe diffenent dotticands. iAttthis tstage data Widsesimphied by

PrRE pe ke P —
Hsys@md ﬁéﬂe@%ra%t REBDOK, adlatizo Ciﬁﬂn'u%g Bk bt %ﬂl@ﬁ?rgd %ns the

char act erlA;a iQI’] exper| ment$ Was used. SpeC| | C
npsrapiitbe toxidaat, ReUNMAVB2 Gealigurad: wit h ot her

such : iy e o
B P YA hBRehEIE 8 B S EE pfy sovar
(BraiaMaka Culidorath Scleitiffc SHANARRLE @l&lstxﬁtéHQh!quﬁretSr?nﬂsing this
e

mani pul ation.on the data could interfere wt
wipars dea ovas gihesgd epd tiiningpe wellpasntsstingnfilss ware generated. In

' fact.ed, : \ ' i L
R A0k r S o S R, RICRE TR B e
(i . e. A founiEnn: sysiarl basddpok thersame datackonReAYas set hesRNEHBwever,
taq steril eqaggcojgg the five nodel toxicants, which.

i dis sypte; ted suging dag,Brs 49 minutes (3 Bblipreadings) was used,
: - , » : ; 91 -
Y et KRB Y g HlnRo Bk WOt 0 “time
@ursempiit val ues. The input values were based on the

RLU val ues neasured fromthe el, after 30, 60, and }

120 nmi'HHtEs %%Z\}‘J’f‘é‘g% A@Q"‘F?f Tffgp%’lag Prgparagions date fyas exported

th @d ARBSBwarbifof Rhidirnd! A9 Aniffgs | Phd § ith the i

i gnoring the ?i ne di nensir%ﬁﬁas ’H% as %{%%g%%ﬁcvgﬁl%the nput
- agoribar eutputodata, Trhich whs mpestedisreatepedsumtil thy ah emputveraiched the

D BTl a2 ek OB PRHE D RPERRT  Npiegostidbhe s temed a
e Fidudifinglof i 43l RohRs et AAE 21800800, Bllbwed by

introduced to.the Net Maker software (Brain
tesings Be e Beindng of ithe Sofer veures systern| Was completedi after about .5

iqure. 5. Usj- ' t - dat t hered and
sphtd ind vag SioBPkd D SparkBny KO soB¥els °Gepor ated. 1n
t o t dledling WO Neliphiad Nepbork Tysica (i, i) Noh kRating the

‘{ai??leg for each nn system_ A fourth nn. system based on
les, Fhe na-preptesaiesiclilgarhish ponfaing P % o tered fapts. These are

Ry i d% "9 . | : [ ir :
P R PP e L8 el by Ao o
testing dind nit. Meestingrwasddorenaiacingld ftes nids! Biasy\bf the R&0 facts entered,
referred tto‘atﬁ "time course nn". S
24 were used for the testing when each one was tested individually. The output
‘produced by fh'e 1n got a value on a scale between 0 and 1 when 1 represents 100 % -
' probability for- the toxicant’s presence in the sample. This value is referred to as
detection probability or DP. |
Running the Neuronal Network - This is the final and most important step of
the proceés and its 'r,ésﬁlts‘are detailed in the Results section below. Although the nn
tests itself usmg i;nlqibwn data, another data source was used for testing the network.

| Basically, this fda.@t:évi"riclude'd average RLU values of the 40 repetitions of each panel
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15 Training the Neuronal Network - Foll ow ng
preparation, data was exported" to the nn software

w6 o00s06EB$i.Ng.. During training, the nn was preBenI2d05/000091
with the input as well as output data, which was
repeatedly entered until th nn out put matched the

ent ta .o ut, of a facts or until_it was
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is reResubted to as detection probability or DP. 30

Runni onal- Network - This is the final and
" nost f‘%ﬁﬁﬂ’f’?é%le%‘%‘gff "of. the process and its results
are Gelpfedhty t‘eE‘uli‘sheAB%%ﬂtfoﬁeé ﬁEHeO e R¥s itlbiF Wg@ % of the

the nn- tesfs itself using unknowh data, anot her :
dataupsed feagtheidesiningr Thest tregfoun ennsststemnk werdtestedaivith, 24 facts
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%ﬂé cBl?eoPegir ?81'1‘1340 ﬁeg))é’@t? roq” the ?Qneﬁ qﬁ&ﬂﬁl IS Yr??es‘é’bﬁge to five
ta col [ ect romt anel es onse
(hﬁfdeﬂ téx15ants ahd ktbnledp‘c'h ano grvelBﬁtﬂe (Fme 6). T fesuleing DP values

o5 4gls \kfsd in Fk & Py Tlalustied i e riph sty o fgergaformat in
F@ﬁ'ﬁ ?gghg?ﬁﬁ% ¢ HRMeACMnh %&n‘ts"tb@ achod t&é&n’cﬁ% gtsm the

e tinme course temwas carrie
samphgwhrtaetha\t@r mgerd@lrd:demalthﬁesutpum\kdlmtpeﬁﬂwad byghe he as a result

L S D Bl B oSS e i
n@%&ﬂxﬂe%ﬁfes 2PRMR. ar& g ﬁl‘bbﬁlﬁﬁﬁ& thtaﬁﬁl ﬂo1§8h€<!‘ saidpl¥ 19fcoh§1§ered a

data used for. the..training. four }l?m systens
sofer enct dutthd sainehway, thachastom row represents the false positive values,

i

indicating the probablhty ofa safe sample to be poisoned.
Flgures 8a-c show the RLU values used for the running the three nn systems.

- Thenn was mtroduced with average RLU values collected from 40 repetitions of the

panel m,embers;lrl response to five different toxicants and sterile LB 30, 60, and 120

" minutes follovs:fin'g‘exposure (Figures 8a, 8b, and 8c respectively).
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15 producing the followng results: (i) 120 m nutes
nn: 24 of the 24 facts were correctly analyzed. (ii)

woeosiearses nn: 19 of the 24 facts were corr ecPCIIL2005/000091

anal yzed - (iii) 30 minutes tin: 22 of the 24 facts
were correctly anal yzed (|v) Ti rre course nn: 24 of

the 24 facts C anal 20 Runni ng the

nn - %13&8@6912/\% i% f}l? K% @gmé@acwﬁlﬂy identify

PUEHRD S @L&h ‘fﬁaltéi%ﬁs bl lrafdied aét&m tﬁQ ﬁm?t ﬁdv&e%r 9f did not
he panel nbers 1 n response to five fere

I'espond dmftsas' 1f itnwers taes’alfé saniyBe.dfheaDyi vabres tfomihe (déte@tadecoﬁ)pounds
Th |t ) detaijl ed i 6 bel

wita e G 392 THF e pep i iR e 2 vt O s e as wually
Ve Pidwe ﬂxe A18 A&datife Bate WS 140 Rt v&H'rb&fQﬁn% S8R EE. @6@35'@@@3 62 (the

actual toxicant” present in the 25 sa e while -

: lawvalmwasrgemnésémBDWesaUmiq)ut val ues produced by the

0 2Bl 2 s SIS Rl BB L2 S identity most

JfelRdoixicanty ANeiRSthelEHE it @ ﬁugjdit% prieBDVP fol tRSstdri181. B2 That was
p0|soned sanpke is considered a safe one. In the sane

nieBebly dee toothe dastribat the pespersetef the panlte @QMB jaffier; €0 minutes is

S conl BAGA" TR MIEPEAIARE toineiBBly S AR Rtaricies

wigre dotfndrbetrenrthié i grgah@ phdsu"ph@tem Meyalse ﬁ&sfavé' hﬁe Was g&serally

i ntroduced wi.th aver U val ues coI | ected from 40

Ipwgoquiefiths e saninle had 84 piRbiEB o be gthy ppethien. Q¥herithan that |
it b Sl b1l Hfearss e BEO Sl B, B fShel e rae was

oW ng exposure I gur
useaibemry im%r hetwidh RO/ 0@0038) PETThé Dm%ﬁvaﬁﬁﬁﬁdken% bls safe
@Ident from Table 6, the 30 mnute nn was able to
S8YPCessfully .identify 5 of the six tested materials
but fLQJokﬁl% A ere ?ﬂmﬁt@%n%\{gu H@\Mséﬂ%ﬁm‘lé fhafjﬁfé 1P%ould detect
respond to' It as 1T 1t were sanpl e
vwxeh GIG’GI'Yf luigh pberatyt the tdétferenintosicauts. lee]roevebu @Hewaluds arasdB9339

fag RS EoGERODIEA R Sl Wb A R0 Sp B EE piiive rae

e‘é@ﬂo&n 0.8008 9. (ﬁfl@%@m@@%ﬁh BhE nf $de z(l&ﬂ%?raté @’iﬂ 8€ potentially

va ue was. given to the sanple). Fromthe
wr)nques Mume dmppttantly; theefabss ndgafuvet tate mmgmﬁoabo@o% to 0.0008.

AfE bt Rhbessdhe W beiPhma VS gRE bl D for

mmvbaﬂheyl gafaﬂnbﬂ Gvasiagially Padseit ¥a§ @4RGRBLTIZh (0V884). This
panel to DDVP after 60 minutes is 10, not significant’

Ba0bRYy ﬁue qvnthg liipited pemblersof toxicants.uwhish ithe ar avasifedinsd. tondstect.

ASILO@I T gtf‘ofnhﬁg %u&igtng?&%?rbottﬁgmﬁm@ya%&aﬂl rielatlvFlg poor. -

osp ha ositrve rate was genera

']IH&O]DB ffot beta%ilﬁ anide a;vlhmldDZB]P/m& ghedent vay 0t3150b€however the
et.hyl ‘parathion. ther. than that the nn was, able to

YE%PT@G% e Wewpio0E3 mdisatng tha the Junges notistingl well potassium

cgﬁggég)ﬁﬁﬁw was usually very-low (between 0.0003 to

yet the DDVP was nistaken to be e-a safe

- , Table 6
| "DDVP | Ethyl Potassium Nitrogen Paraqua | Sterile

Output - .| Parathion Cyanide Mustard t LB

Actual ; ‘

30 min nn : : :

-DDVP - 0.0003} 0.3269 0.0010 0.0003 0.0042. | 0.0362
;| Ethyl Parathion - | 0.0003-| 0.9939 0.0008 0.0003 0.0022 | 0.0013

 Potassium -[-0.0020 | 0.0015 0.9996 ‘ 0.0005 0.0003 | 0.0120
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15 sanple. Looking at the 120 m nute nn outputs, it is

obvi ous that the nn could detect wth a very high
wae@anewys t he different toxicants. The | owest BPI/M200/80091
~was 0.9339 for the detection of DDVP while others :

were higher than 0.98. The fal se positive rate ranges
fromQ, 0003 to-0.0113 | dl P.’-ﬁ|nn that the nn false

C}’éﬂ,‘l@:m ratie wil %n potentially 90 \/ar\/ | ow.__Mir

1;11& @rtantl%oo% ha0403 "5 e neg%]t ’rve rat 0% ges fr&ﬂ°69 0.0013
N2 + A N NN o hint \a n-thao ltwn

Pardqap 0ot O Poad? Phlonoa Y S obé" ' ‘Y ~T0, ﬁf;‘ " o 10,9976 | 0.0003

St . B900dasS N lO Og&lnu tho @ bzs..e | lOL.UOO3 0.9974

60 7 WITETT et ny T par at horm was actugh ty presernt,—was

DO ati vel o §4og{10.0803088%4)]-0.0008 S TaY| 508U t O [T0.dobs [ 0.9932

Etiiyl Pardtigsh NUNGDOS | 0D99B OXI CANMG.B57 WNI CN [ Higz4PN Was [Tg@ab ey 0003

Potagsiv@tet eCt].0.028000.bems obseromtd on 1's |eo3khat THeoo03 |[0.0032
Cyehiigt i nctijon of | pot assi um cyani de is{relatively poor. '

NigggedThe DR ¢.@4 po0@3si um (0B de whepo.BIBYP was |[roesenft 0.0003
Mugiaed 0. 3604 however the ireciprocal kalue was (.0003

| Pagagugt cat i ng0-908A1 00008 nn dd¥0hot di st 0047 wel | | 0.9983 | 0.0003

St?ﬂl@%c! J__\OQOQ&I nP-800f r om B Tahl el $0BBVP _Et 11P10003 | 0.9950

L
T

12 ah—Ni boen Paradua Sterile | Qutput Parlat hion
N

DOVP : .(L33¢ 00005 5 A 103604 30 il $0003  ~~ /o | §.08Fn 2] 0.0008

55

B Bl MHpdsR] Pobeert 1 tiinks 30 AL fighos —DOVP 1 G 200003

‘ OO U.;O 003 =ty
Potgslt B hi on 7% p88%%0. 99396 boos 0. 0O 0. 0024 °F %o /P-0003 -
U

y: PO DO N
NRRLASST UM ghoaP Polodds 0015 [ 35896 0-00 Podas 0003 ~Golbe0 Wi o03 ‘

Mudfd5/ 069738 PCT/ 1 L2005/ Q00091 37 [(Cyani de N tirogen-

Pafdqia003 0. ]006381 D0.66b91 0. 9YWdoP. 0069 U 6gF3 MUSToaRE: | 0.0003

SteRRAB uat |00.0009080.0000003 Q.00008 0. 00050.6009976 0./0R0O3 | 0.9971

T8¢ entput elueHproiuGd 0P the 16 0BudnD Ve ofts. A82anes 6B e AB6AHility (on a
1)) srilp) forrtheDDAERCOOMEGEspErtdd ARBal DB G mPle 0H86BonGhe YA Bvalues entered.
TGC By peprepnhifp aghygl texidnbin the GOOR vl 9O ZolgnBSEpFesent AR ARtput values
' 17?/ fbe Eﬁ@mk T%ta%ig ipclydas @ewzw data hp 6% 30,60 9ud}129 nguyR neuronal

ow SC the u sgrilg ctually
ﬁz 2Y <§) %ﬂty éﬁﬂ lggré% astqulgmn On tg ?t‘lgg)gand thedl?;?;:olumn
. e resen S

lse negatlve pro

Responses of the network to different toxicant concentrations - The first step
of running the nn was with déta collected as a response to the same toxicant
concentration as the nn was trained with. The nn was tested with RLU values
collected ﬁoni'thc panel in response to lower toxicant concentrations. The nn outputs

are il‘lu.s_trei‘tec‘i' _in’ Figures 8a-c representing the 30, 60 and 120 minutes nns

. respectively, The ;gfaphs describe the nn DP values versus the toxicant concentration.

As shOWn, the DP dependence on toxicants concentrations decreases with time. In.
 other wdrds, innetworks, which were trained with “late” data detection of low
toxicant concentrafions was difficult. In general, the only toxicant that was detected
at low cdncéntfatibn was ethyl parathion (only in the 30 and 60 minutes systems). The

" systems were not .'gbile to detect any other low concentration of toxicants.
' Rdnning qf the time course nn system — The neural network system of the
present invention was tested with data collected from the panel in response to the
Sarﬁe toXicant{‘concenltration as the 30, 60, and 120 minutes systems. The output DP

values are ﬁs;éd -in"T-able 7, below. The results indicate that the system can already
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Para uat 0.0005 0.0003 0.0003 0.0047 0.9983 0.0003
Sterile LB 0.0008 0.2906 0.0152 0.0003 0.0003 0.9950
wa 2®sms9135n DDVP 0. 9339 0. 0005 0. 3604 0. 0003 OPODMR005/000091
0.0008 Ethyl Parathion 0.0884 0.9961 0.0088 0.0003
0.0003 0. 0003 Potassi um "0.0Q003: 0.0003 0.9998 0.0003
0.0003 0,0003 Cyanide Nitrgden .0.0003 0.0003 0.1829
dgtegt e 30 gpwirs Olowa conggairations ey RENAR, ethylopaathiory qwiassium

3 0] 9 0, rile 0 25.
B 414” BHAqby” OPel, SofREE BRFLl: o 1 “Hipeen mustara
contentrhtions| beiswarabtbsoddentfy itheCtlir ee Neur onal Net wor ks.
The | ues describe the prohability (on a 0.to 1
scal efsgﬁte%%mﬁ‘?ség%‘bfc‘ge‘g’fﬁoegﬁge §F§"§%€‘e @Beﬂlth &P afslue; of 0.9986

Rt ¥ u r R

bl % SETAINASEE, AOOPD, (3 Gob. ThedHiE riftive 3l from
08108 rim 6.0 8P (1o yespbnsedte potaspuin oyahides produced by the
network. The table includes the output data by the 30,

60 and 120 m nutes neuronal 5 networks. The bottom row
of each neuronal network, gggeri bi ng the output of

Toki&hi | € B actuglity represents the fatge positive
diptiekabi | itypvet |athgierathlde | poidssiedbyafe QMurdebem@tRLT| paraquat

1 1hand the te®bocqlowars actuabbgs7r epresentmodohe T al S€ 0.9964

negat i ve [0rasbabilloiopss. Respons®se of the netéadrk to | 0.9961

14pf f er ent| G842 cat99%oncent [ BP46dNS - Thel 1.0228t step | 019014

16fF runni nP- 388 n@-99#s withl 88424 col | ecte@01d8 a - 0.0533

DP valpes menduoed by thetimaenusse sysidne Ahnn v ivstedvithadeta gollegted fromethgupnel in
TRRRALSe D Wg%c jopipentratinas. Though the frainingef the qurvarfqge with datascollected in
PR e d 8 PHYSIEE YT abilefo defedh Haest fages| IoRE foxicg PRuggHfrations

concenttattons. The nn outputs are illustrated . m:
.Figures 8a-c representing the 30, 60 and 120 m nutes
nns respectively. The: graphs describe the nn DP
val ues versus the toxicant concentration. 15 As shown,

t he DP dependence on toxXtX4MPLEdncentrations

decreases wt tine. |In ther words, innetworks,

whi ch were tr Iabl'?{’élg%cfeﬁ’alfeégggr é}gg&erdrétbtgmgeon of |ow

t oxi Tandtudotirediidoat bOMSinosm 6é1f fhditibhd 1ddp-GRASKMility! B&ivity
onlt)(/) toxi cant that -was detected at |ow concentration

an stosasystatplity e Gingoppiplocels Werewsesser; gofraszeudrziog protocol
able to detect an
a@‘?ﬁ%ﬁ%@%ﬁ%ﬁﬁﬁ@pﬁ@g% cants. 20 Runni ngyof

the time course NUEXMMPMIN 3a TFeedzediyhg net wor k system

of th present_invention was tested with data
col | datedals ppdlimerimgniel Proced@ssonse to the sane

t OXi 9RBze dr ARG GHbAoBbE OB dfiple it By

L T R
sérohdary diving etepl was sl cdihe diyidg tfdrenudstiine ooresisted of a 12 %

aﬁr eadgl VO 20,95/.039738 PCT/ 1 L2005/ 000091 38 . .

trehalose solution. Typically, 300 pl aliquots of the bacterial-formulation mix were
-placed into 8 ml lyophilization vials. The vials were placed on a pre-cooled shelf of a
lyophilizer (-4O°C)5 let to equilibrate and frozen for ca. 90 min followed by vacuum
application (ca. 3Q mTorr). The drying process was carried out with a shelf
temperature of —40°C for Cf&. 18 hours. Vials were then capped under vacuum and
stored at 37 °C :(repr‘esentative of accelerated aging processes) or —20°C

(representative of a canentibnal storage temperature).
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detect after 30 m nutes |ow concentrations of DDVP,

et hyl parathion, potassium cyanide, and paraquat. The
waymsemBsi | ed to detect | ow nitrogen nustard PCT/IL2005/000091

concentrations, but was able to identify it at C The

system successfully identifigd the sterile LB with a

DP val ue of 0.9986 5 and a“fal se positive rate of

0. 008%s#l5 0. 0049. The fal se negative rate ranged from

0. OO%I;IHQPP aRd OR4GItY S FRERSE DO beﬁgﬁé Sk %ﬁé@sﬁé&’ Yefore and

Table 7 oxI cant | uti on DDVP et par at hi on
ipotedimsly afterydayimpeamd atrprg(elﬁtennmted rstbrmr e dhtervhls. OTROHidual

0..99 9605 56 0.9932
SR irigd sample s B neeant a6 uindgohed tee Gagaof 10-
1264 ' 0.9803 0.9944 0.9427 0.0130 0. 0533 DP val ues
produced by the tine course system The nn was tested

wi t h Suativel catks wamediatelyoafter ﬂm(@pendmgon gesytbneeid) overe 10- -

oD YR SEUFERMEHS e PRSI B LTS o e

Otmeo L% 0k Figukd £0)S YEHeHTEN B a&helaapra@@tve&te obfidBaASYith bacteria
cases | ower toxicant concentrations after only 30

SAVI-9- 15 EXAMPLE 3 Drying bacterial cells for |ong
term f dr,yi ng an cell
2 30-A1 %dtgmé%mf'? d%‘}%'f%f’ PE8l” and stor age

short and T-ong- term Vi
st abMatéryalb Wmtﬁ Bxpedmpral dl’roﬁédzﬁeswe rRe A SLTLINO08. 6,468,782,

VR ITT e

ot BB R G ora s
% trehaldse asnd ké&’«onﬂﬁobrvﬂinyygoMc&m ®aP)ushith seheeddisya Riycosity

for mul at consisted of a 12 % trehal gse solution. -
enhpyﬁercgr eg@rengthgperqug{)% p@,fahﬂ]q@ts of the bacterial-formulation mix

A A U, 5 SRS AR Bl s
oﬁﬂmbopihhﬂers(ﬁébf"(]@f letito kywilibiatd @Y ﬂ(en%ﬁ)umhﬁs zipphed (ca. 30

| te and f f
R T GRS BREPS eI R sherfn@nmr?mr@ofp¥oc°gs@r ca

18\’ﬁ§u1§ a‘V‘idl@ Qe%eﬂ"bé e uill&vhcudn® QH@%@f 8 370F o3 48 or

ca. 18 hours. Vials “were then cappe der' ' vacuum and
st or ¥ihbility3nd aCtivity ef deisé bhettiia evend amessel at @teedietermm@i time

RSS90 el I Lo SRL BBl gt the et
wekelih khe2ARé 600.98d. 39

Result;

Survi\}al rafes immediately after drying (depending on growth media) were
* 1.0-70% (see Flgure 11) and survival rates upon storage of ca. 10. days at 37 °C
ranged 0.5-40 % (see Figure 12) The hlgh-range survival rates were obtained wﬂh :
bacteria grown in M-9 media

Altogether the results presented herein indicate that the HTD protocol

achieves better results than the freeze drying protocol in term of cell survival.
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Results Viability and activity of freeze-dried
bacteria were assessed before and immediately after

waeyosigp7and at pre-determ ned storage tine intRBCWAEL2005/000091

The residual - noisture of dried . sanples was checked -

once and was found to be in 4Ohe range of 10- 5 12%
Survival rates i medi ate ter drying (depending on
growt h nedi a) were 10- 6@%@{ i gure 9) and

survival rates up@gcggépb, lz?Jtzo‘h%nd]rQ iggiys at 37 C

ranged 0.01-0.2 % (see” Figure 10) ehlgh range

sur wEX@DJpﬂfaB éabowe rsemmrmermf@emnbmab amtceduras for g fetin stable

st bR el ormsPrp SRRBIEL e il off meseavention

aNeﬁlptea féﬁﬁwﬁﬁ?t- tim6 1@fPdiliAfion 6f 0&(.sBffl voruni&S¢ie2®, 5.2 étl) once
6, 306, 345 149, 6 and 6, 426, 210) High tenperatur

caﬂwﬁgalrsadﬁ B‘é@ﬁd orm@ Cbm/i:avgtyf (qu that umrdcntossmmwe d1fy1ng ina
%ﬁ\ypf{ké {;\ﬂ&%ﬁ Orglgsrt\e;eg emgieﬁscs/ %lwl%gec% %@/ ounc%g gf%g/ﬁ éxpc r plates.

cak e Is gereongfl thersetivity Gﬂ llux&hd:lﬂdlﬁg Sst@instxh@ testﬁ(il in final volume of

ial-formulation mx were placed in
1 e en et 1 L33 gell Tero e Pt Dl | a6 dorells was used, and

aQﬁﬁfy‘"@E@ﬁﬁaﬁ@@d fn vitio Wi GREEL 1i4 %?4 éﬁc?’FQl(s ?g?lgg%ed program. In

equi’l 1 brate and t hen vacuum was ’app .
nmEblyophiliZitendxperigents d2&% Trotatose aras uesdl Wsmo-dritoprotectant.

hel f f Cf . 18 hours. Vials
vv:rgl‘{[‘ffté"ﬁaééwg%’r gﬁ%’éﬂ"‘é%&'@ﬁfﬁg‘gﬁﬁgastmed at 37 C or
- 20 @yo%lz}.&t%' |1 BB @oﬁ)ﬁiésvdf{dﬁt by q{r ? R4 %TV1061

wer e assessed at pre- determ ne erva?'

- coriginingatecAvLar or grh: i pidsmldrﬁlkleﬂs mactimﬂ:jg evdere fectulated in

h f Q- 10% Resul t
G PR el oI OB R (e bRt A were

dguteat1FBovESifresh W Medfith %v'ltgovzpaﬁh()ﬁﬁi%s ’t:d 9 91 volaﬂ'l)i;' _?‘i*ggml and

survival rates on storage of
aﬂ@ﬁgbtp Grav 40 3%‘%5@3% ganhe lmﬂm'ﬁhgrhwﬁh ph&mga a turbldlty of

| Y s .wer e .obt ai ned, w ct ro
Oaér\’(‘l’redl ar“%'il(f dét ﬁ%l}lvaﬁﬁ@ ]Lﬂtgglﬁ/@ entelr Fﬂglpg% were then
ccbmﬂn@ﬁédéby haimﬁtganbﬁ @ E&hﬁii‘eﬂhed ﬁﬁi{l’ab %iﬁ&dﬁgﬁ{ga&m either in
ot ocol i

sults than the freeze dr
%e/f fre S\fiuf\?ralryopl@bzmnzgoglllé%mg%sh@wm nm@t)@f .0bpqdlization, as
d
ROAiauladh ohloly HORond Ak BBl R Yonsiue GHRHT aSagwer

mi¢ratifee plates (Costar). The microtiter plate containing cell suspensions was

- lyophilized in an Advantage, Virtis Lyophilizer for ovemight under vacuum

conditions of 20mTorr at —40 °C shelf- -temperature. Prior to vacuum apphcatlon |

bacteria were frozen by rampmg the shelf temperature from 0 °C to —40 °C at a rate of

10.23 °Cmin’® Ahquots of tested compounds diluted in LB were added to the

lyophilized bactena—contammg microtiter plate and induction was followed by
measuring lummescence in a Wallac Victor? luminometer.
Results

As is shown in Figures 13a-b, optimal induction for fresh recd:;Lux cells, as

~well as for grpE,~.'Lux~cells, was obtained in cell concentrations of 5x10° and 10°

~cells/ml. Optimal induction 'of dry cells. of both types was obtained in cell -
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storage of bacteria. In order to on-chip lyophilize
bacterial cells, the present invention 5 attenpted

wo evosobg3g i rst tinme | yophilization of very snaPCT/1L2005/000091
volumes (i.e., 0.5-2 1), once cells are already pl aced
on the chip cavity. Note that, in order to sinulate

drying in a _cayity-1jke vol , st experinents were

ORFetREoRY ef mole%@ﬁeﬁgqmwr% gg‘smeH@§9@nmﬁon: in a volume
r ‘ hWELDHS i ncl udi ng strains was

(geelg“? ’e%lg;gﬁsttylﬁlr?gﬁ%% bg%%ﬁl?rrg&gw éli} or less per well, in

1536-Awdoinpatisonoof theractivisy ef tiendny verafs the fiekh selhvasvealed that a

Y ol el oot A S B HES Bihiaen Jroes oih o d 76 ge were
th¥ BRI At 8 £ XRRThABRAS: - L é’énl&e@h@xsay ngﬁg%ﬁ% $5a-8§

osno- cryopr ot ect ant . terials and Experi
Pr oc dtigwres 16 ydgpidts itheitreswis of Sinngkperiopinbrinewhish B. single cell

| i .strains DP V1061 .. t aj ni L
PR SRR PR vt L G e lRrs wer
- donaagh ab@diti dppedrd thid Gord tHiBcKRndMY&itRAHERH WOl of 0.6 uL is

overnight growh at 37 C. These cultures were dil uted
" prefggble. i ji fresh LB mediumwithout antibiotics to a

fi nalmyoL4 : d al; 30 C.t

t he er[a‘hrel %/H{Egsg g)gl\tg]%?nﬂ% cgirio?/\?tnﬁé%ga\g@gs éfasasﬁ(ﬁ,?%ﬁlaﬁnfgy&gf& as a
ooRGAft. sdnple vohintd) i éoshoral entFigdesl 07a-belfbrSboth. frdsh€and dry
cultures were then concentrated by centrifugation and

- Pebiispesriiedosh mdugtionesaueiad b Hhschighest  sH conesniratipn texted, 10°
LA P B KT Pyl Sl g oo

. vafs testéd asswelfjéndicating alawerdifaetiviedbutraneprigy signkli de®elopment.
1536-wel ] . microtiter eggla es (Costar).' The microtiter ‘
pl at d2cBhihe FrReEments desgabreh abasis 2GRSty (g8 et ofegelispshortly
follovhiRg iRk AgEphilkdiioh SprbY QR | ¢ hahedbage i
vacuu% cog It on%hggr%OmToﬁ%ﬁg%ﬁS%O&vc% il ECtW following
psdlenged: stoxage as depcte@rin diigures Vowbyufor aplls ipoagriosm, in2fich (LB) or
bact erja.were. fr n_.b anpi ng.the shelf tenperature
PR Si RS L BTET S a0t ) 5 o e
adivigHahS repdind BB Rfls GRMMIWEE st Dd %t & 3-75 bBat 4 V€I Growth in M9
added to the |Iyophilized bacteria-containing
- appearest fothave pome benpfigial affectt i on was fol | owed by
nmeasuri ng |l um nescence in a Wallac Victory
| um nonmeter. Results 30 As is shown in Figures 13a-b,

opti mal induction for freshmerc®s; Lux cells, as well
as for grpE.:Lux -cells, was obtained in cell '

- Reygloping and Opsimping,e1sasteell napmlation Whichiresyomds tap variety of

cel | WD 2005/ 069738 PCT/ | 00091 41

conc diiertakedn geast SEochbnpekd sdravisiol iy kep mblist Siganithi for the
cell concentration, in a volume of 11, suggests the

siydy of thaphisole ofgulamyptic sellsdifatd, 48n2Dr Yeuss car serye aysuch a

-induction of d cells of ,D%{]%#%pes was obtained in

’n‘rigeqel. fd??wggﬁ(ag(‘rfrtgﬁre?éb ?:;12 ?[i iL5&3 s?ﬁéiea%z?s&\elaﬁb %gstt.elil@?:%xzﬁ genetiéaliy

ati1vel on o y was
acxpassibkérqtjgax@smﬁ@ thowdhchetilg 4ovegrstmple organism, its molecular processes

and biochemical pathways are very similar to those of mammalian cells. Because itis -
so attractive and so relevant as a model organism, a variety of strong technological,
experimental and analytical tools have been developed for improving the use of yeast
_in basic research and biotechnology. As a resuit S. cerevisiae has become a leading
- model for biochetrlisti'y and molecular biology (1, 2, 3, 5, 6, 7, 8, 13, 17, 18), as well
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5 maintained for the recA: :Lux and grpE::Lux cells,
respectively (Figures 15a-b). Figure 16 depicts the

w0 e@aloew3of an experinent in which a single ceP€T/IL2005/000091

concentration was used (5x108 cells/m), in different
vol unes. The .differences wer not high, but it
appears -that .for this cell ctGnhcentration a vol une of

a8 fer geromne Tepearddy higinformaicr frgedisconeey axl apglyyisig deeg fargets “,

%322% i‘tf 52?5 58). @%Pﬁé Hﬁ{h%ﬁ #éa{t%%teglpglshh@%@?n Al 51%@1? , yeast

Halveahtlaeedudéd/as sreﬁso%sof_ﬂomoc&bhts best induction

occurred at the' hi ghest ce concentration tested, 109,

cel | sYhA Pressrt gyepiery ffe 189?4 §patiey of yeagh gifpns ﬁlat:h@% Pé’almly of

s]eﬁsfor%efxésv?rafn% t[HnQﬂ?l‘iesE Sedsof Bk /i dﬂ@eﬁt gﬁ@ saa%tmg-stress-

indicating a | owered ac |V|ty

resomsive delemeniendibse Blenantsalwere hatredlmdl nemhfferent combmatlon
descri hed- abave, activit wer e of ceI | s short.l )

SR G: ARG PRI ARGD B SR TROT e e Pughecgrd. this
WS Il alyeRL tsbkhod ff&l Itl%N ek fpoﬁ§19erie§99cg 825 288meS were nicely
dépicted in Figures 1 or cells pre-grown in rich

resRnsive. Alspmonettuc(ddga)ndrtemthwefma fowisersots dveetashyofull promoters
St ora mat e 20 %o

PG B arPRRELHCBBYE, Mol Wi o3 1 i iV n 1Bg gis-cfements

dsed Qremwnanmdvated%@p@ﬁmg eflthk el ¥Resz@8poRRNEf i Ci al
effect. EXAMPLE 5 Devel opi ng and Optim zing a yeast

cel | BnenimentejPrapaderes esponds to a variety of

toxic

cer evl?@?t%}éer‘lzsgzlecgEﬁ b’?ﬁee fqlﬁ)vs}ﬁggﬁ}o& q% %{rg %’e«f for conWohon of

thérgeaahyaied! ogy. of eukar yotic cells (10, 13, 19 22).

Yeast can -serve as such a nodel for two nagj

r 6as ONGRE -)mpst Sfrgssregqnsive; prpeters é@r&ymam dl%gqquences (5 base

;Elfrg qBﬁ%?VEn&%p b 'tﬁ?l Sltr3éss R%@%ﬁg‘l'vgllﬁeﬁr % §TIEE50 'ﬁ% two
el ng L'ts Iar rocesses

tmnslcriptmhﬁmoml Msal hmayMsﬂct azvhaeh yarei zmﬂvaed tig xtebmleej ab many
manmma n.ce cause it 30, sqQ attractive and so

SF&?S&% udiag. efmf&eF  SPBAHS §]Pﬁ’° oyidatiyg giress, andr tgrygany types of

| p&thsloinhibB¥Rer i mental and anal ytical tools

have been devel oped for inproving the use of yeast in
basi S Eseacisielcaret bmmmamﬂnelftﬂgty Sheck BlemestivhicB.is found in the
cerevi Si . mpdel for .

PRI PE B OB TSt PR B GRS gh astes;enagding heat shock

Ploteihsd, HAE is ddlivated Foll®ing Websd @95/ 26R&3tion factor known as the Heat
PCT/ 1 L2005/ 000091 42 as for -genome resear ch,

' Shoékﬁﬁ@m’@ﬁl@ drug di scovery and anal ysis of drug

targe 9 11,.12, 15 2 2 f their -

LA 9 RE AP DR edibnich mib Rt & 65t B B roles of
deés zilﬁ%]teﬂ aill$y B? BRidaSvetrek A RE A0LBInding SN fOF £&Ncription
I nvent ors deve a bat t@?é%BOf yeast strains that

facset calledayasy Aé?r (EAB'él)rSWB s a’hiedisg sitp o theotranscription
fﬁ&glséc%? @&4 iy g@)%?P 'fasctdrngi‘ﬂc %% ﬂlﬁ&f’olﬁgphomolog of the mammalian c-

S-ac

: J un. Itis actlvated by starva‘uon, uv radlatlon and metabolic drugs

CRE - homologous to the ma.mmahan cAMP responswe element Whlch is

-activated by osmotlc shock.

Iden‘uﬁca’uon of other tomcant—sensmve promoters cab be effected by
screenmg a,oombmatonal family of reporters or by analyzing global changes in gene

expression following treatment of the cells with the compound.
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responsi ve el enents. Those el enents were introduced in
different conbination upstreamto a mninml pronoter

WRL@aneP3O sensor-reporters were engi neered thPGT/IEAYS5/000091

and . were screened for their responsiveness to drugs.
Sonme were nicely responsive Al so constructed and

tested were_a few sensors drlven Eégeey pronoters 10
and nde sigpifisanfly iperagse dhesRORIYILY 9 Sfeetion sysiey myang of the

&hrf I
P88 BRMNE s s ER o8 LETRALS RO R Biodfce yat trains
Eevhibehr mdngh?lw Jensitiee o e’&esl@r((andatt@ncﬁgl dhbseostrainsThre anticipated to
foll ow n% rorm ers were used }}@r constructjion of the
jerngte ths Aesorsiag &t rencenfraians of OXIC COBPALR
pronnyﬁgéu@ontaln a short sequences (5 base pairs

| ong) known as the Stress Responsive El enents (STRES).

STREs Ribmgtervimsed sensensr- lﬁnonmbprs at tloy ESPVBA2TREY and IS4 genes

Wﬁ’& } &? efrw Sfesal}%tglglt‘/’ggﬁ%{g @ﬁa 0 n 0% edgﬁg% E%r%& 2 o, r e ga olic inhibitors

$ésE€<§§/el}a%ré QloABd ¥nd Yé%ﬁs‘ii @)fs-eléiﬁéiﬁ§ bayed s@ﬁ:io@@d ithe use of large
ibitors. 20 HSE - a ci s- el ement known as the Heat

SHORKCEPRSYEI baglf tRnSCEPHOMh ACHYInE At webl enfrildify astivatipn of the
%#?)%tg% r?fgeft,hszlg{l 5 %m%ﬁﬂgf?lote sgglggltlgﬁ%_@@l% bé&g%ﬂaﬂ?.‘;‘l“dhey are excellent
il oW AOnELIRS: %nia)strassi mw t@itinaoud aerifi¢ation aytheSmonitoring
the Heat -Shock Factor Wﬂ#h? ARE - AP-1 ReCO%_ItIO

syser rﬁ‘?eca}ﬂ@%l??’@kg@luéﬁirélﬂflalf me%eqo%ﬁep@y)s st, thgswill not

b

%@ rlﬁ%g?%géé{ﬁ %‘3¥ nrs atlér?gcirf? 3@%%%‘ 01 g:a%gia epé‘\gge sShsor we
yhﬂ]sﬁsﬁﬁe L’)(C)‘/]Aiaaﬁjnal pkb)nd%ﬁRStressa'ekpdmdivﬂg:zﬁelbmeﬁis r(ARm HSEs,

ptiagn..factor 4. ndis a bzl P factor :
.egc flL ﬁeta}d&ﬁ%lupﬁts%tv 6@ QY% PROALET Ach sensoxy, Wﬂ?'ﬁe highly
c‘i‘i‘?é !ré’sgbﬁéivfé(ﬁ%% ViddnhieAls tﬂaﬁé/ctfvﬁfé' tﬁf: g&@n %f&delgﬁ&ﬁb(" ic
ugs l'ogous to the manmmal Fan cAl
r es poilsoveetedbatifitial vénistlg gemes 3@era@bnstaxcead b;le sstrwith the LacZ
shock. ldentificati n of. r sen
St et wdhe §%0nd B it GEE ! Bl fit ale Sefelea Samples of the
CORdRhuBRNlibiRvefeAihdeargf T eport er s or by anal yzing

gl obal changes in gene expression follow ng treatnent
of the cells with the compound. WD 2005/ 069738

PCT/ I L2005/ 000091 43 To Slrf{ll’})l f&cant ly increase the

+ C dct Cct t em nn 1t gnf S nf 'I' hr\
o rocaadac Repor
U vasuvaucTs I G
). € ' e VEeas S "
?EPibgTR'EyﬁRb‘FPbl ress \culu toxi GFP” ; Tncolc strarns—are
| B TR §FpL 0 actT vate the GRS0T'S at—Tow .
CRISEREP at 1 ons_ of the TOXI T CpgRounds. - 5 Resufts
(HSE)4-GFP - = ” GFP '
‘| (HSE)(HSE)R-GFP - - - GFP
(AP1-STRE*3)(HSE)R-GFP : GFP
(AP1-STRE)1-LacZ . . .| LacZ
| (AP1-STRE)2-LacZ . LacZ
AP1- STRE*S)R—LacZ (R—reverse) LacZ
(AP1-STRE*3)-LacZ - LacZ
.| @SE)5-LacZ . - . S LacZ
(HSE)4-LacZ . R LacZ
(HSE)HSE)R-LacZ . . ' LacZ
(AP1-STRE*3)(HSE)R-LacZ = LacZ
AP-1(SV40)*5-LacZ . ‘ -~ | LacZ
AP-1(TRX2)*2-LacZ. ' B LacZ
(AP-1-SKN7)-LacZ = . LacZ .

‘(AP-1 SKN7)R-LacZ - : LacZ
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based sensors - the use of |grge pronoter ensures
i - i j '_{_ag_mel_l_ac faithful -
& . p a

Pronoter. based sensors - Pronoters of the HSP104, TRH
and HTS4 genes which are responsive to heat stress,

wozidatdse stress and netabolic inhibitors PCT/IL2005/000091

respectively, were cloned and tested. cis-elenents

7=3%on_of the 10 reporte %Yot such.
Er“gg?,ﬂﬁ?bhntersfgive ri-se{ 5% gh—background— They
g gﬁﬁgfllcnt t-eot-s—or—on Eﬁging any—st+ess—and
tHhtdous—verttecat+on the—onttor+hg—Ssystem
(because background signal will be transnmitted

constRtdb¥ye-doREibed BEnstitkts hwed@ trandfectéti sk ¥s@B 96 {di ity in the
nor, -very sensitive. To produce specific and sensitive
psesaaesyofipeethemzl 4nd 8204 ord@y o rﬂ[l)lma Wapdenegnerder $o canse the

L L N T T e AL e

andl ih ohfer lbd gdel WhatSp@ed EdmcibitRanATsaEl elefihl/tol @nSiioRY 6ad Shich

that activate the given cis-elenment. Two sets of
cgmpimatien i the Besdi ng genes were constructed: one set

Wi th I e . trr W

Grp. Rsop e oS biveENG, GRS TH6AREAE T ) betow.
Asois shown thse bdst combimagomaficis-acgnlatd clahémts theRides 8ébral repeats

AR SED). UAESies kil FRE et i goppontiuc

1SS, O 5B, 45 v

- s¢viRd]- SPRIEE Tespmoded IvesdlZ to (Fidal sBIGREPBE Wat Aot aespond to toxicants.

P1- STRE*3) R L - (.R= LacZ (AP 1- STRE*3)-
R B U5, e b€ Fpol b Coms A PERTRE*3)-
1a8Z did-@% npkod® s Sy HSE) R LacZ LacZ

AP- 1§FSV4O) ‘5-LacZ . LacZ AP-1(TRX2)*2-LacZ. ' LacZ
- Table 9, below lists the responses of the above-described reporter constructs

towards parathidn-inefhomyl and mustard nitrogen in yeast. Thus, W303-STRE-GFP
and W303-(AP1-STRE)2-GFP responded to parathion rapidly (i.e., aresponse canbe
seen within 5 to 10 ‘minutes' in very low concentration). A 4-5 fold higher response

was observed-within an hour.

, 4 Table 9
Elements o : Responsiveness -
(AP-1-STRE)*2 : A+
‘(AP-1-STRE) .~ . - » : +-

| AP-1 : . +
STRE +
-300HSP104 ++

[ (HSE)*5 - -

| AP-1-STRE*3 ++

-{ AP-1-STRE*3-HSE L
SKN7 L -
SKN7*5 -

It is appfééiatéd that certain features of the invention, which are, for clarity,

described 1n t‘hé{‘ ".'épnt'ext‘ of separate embodiments, may also be provided in

~ combination in a single embodiment. Conversely, various features of the invention,
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(AP..1-SKN7)-LacZ - LacZ . '(AP-1 SKN/)R-LacZ LacZ WO
2005/ 069738 PCT/1L2005/ 000091 44 GCRE*2-LlLacZ LacZz

WOBREQH71) - LacZ LacZ SKN7-LacZ LacZ SKN7*5-PE/A. 20540091

The above-descri bed constructs were transfected and
tested for activity in the esence of met honyl and

P s for e %@ﬂgﬁé%?@f fGHF of ftigls Cphedimag, may also be
?%Vﬂﬁse biXated) br ihiadl s@iﬁalﬂé‘ﬁlb@@x%ﬁinaﬁé’ﬁ“ cants 5 and in

rder to see.'what iS the contribution of each el enent
to sensitivity and which conbination is the best.
ed.cgnstructs is

o CReAR s e Aiiioe™ BR s AR S R B e specific

CRIMERIOMRbE, G ek RIgH ﬁhpﬁ]meblmv@s 'ﬂ@dlﬂ&ﬁ)ﬁms and variations

several repeats of the dual e€lenent SAPl-
wrilhbseappaught to these shdledeingheart. diagording mh tSrmmd@d tooernlrace all

Itgfgé{ nﬁer%lgtl I ,;llm\é)'d{ﬁ(:atlgﬁsn&?d Qaiatd ?gltﬁé"tt gﬁ %Rla]g Oand broad

ne even In sSeve rep
wedpe ¢fahbappertbdclaidsit Al Gubbitations, qﬁ&ﬁhtst ﬁld @tblﬁaipbﬁcaﬁons and
Accordi ngly, addition.of this elenment to the
@e%eﬁaﬁlam@ﬁ@b%m%@rte d( impthissspecitipption fge hgrein jnsorporated in their
?’ rEf%%e?l@ﬁ %ﬁtB'tEéts ecif GRbE, & thBGLAY il $s § gach md1v1dual
resp the escribed reporter construct
pﬁthmnﬁmt@ﬂ roaiphilenhap;ﬂlhmi Wasnsbemf&hﬂy dnchlﬂdixﬁdwﬂyl mdlcated to

<%east Thus, . WB03- S -GFP VW8 03, -

S TiREyPOEHS higre hae efeac?;arlamﬁd&wnr &H%crry 0{ ideatificggion of any
FEERE0 5, SRS N kol o 4l Bt B e
ehaeilalld anptibi art trthbpresenttventivhe 9 El ements
Responsi veness =~ (AP-1-STRE)*2. 11l i (AP-1-STRE) +/-

AP-1 + STRE ++ -300HSP 104 ++ .(HSE)*5 - AP-1-STRE*3

.++ AP-1-STRE*3-HSE ++ "



SKN7 - SKN7*5 It is appreciated that certain features
of the invention, which are, for clarity, described.

w0 poosie973gont-ext of separate enbodi nents, nmay. PEI/HROER000091
provided in _ conbination iri, a single enbodi nent.
Conversely, various features,of the invention, WO

\é’gﬁ L2005/ 000091 45 which are, for

re\%%ezgwged in the context of a single

- enbodi nent, may also be provided separately or in any
sui tabl e sub conbi nati on. Al though ,the invention has

been ldescri wenulpton @ﬁp@hc«tqmnnmg o 19@@ cth) isgbpapulations of cells,

va‘thEer na F%/SZ“S?P o ?%ﬁ?l i (:Sllfulhoa ?1 geagtntg% Sgh) agwg Ortl&nelllﬁ inglydes a first

regitﬁrﬁﬂr eRpresdoh ROSRrusKbéing dxpresiible iard celfoEQhidi fit Yubpobulation
i ntended to enbrace all such alternatives,

“Hhsa PP tors fieh angiaici andi Whreasha secord |subpaptilation 19 said at least
38! GG a |
BT P Rof Al O s BT o S B BN o B flruct being
eapreesiblean awelrbfsad seennd subpdpulatidhwhers @gokéd wal seodhdadmalyte.
herein incorporated in their 10 entirety by reference
into the specification, to the sane extent as if each
i ndi wi; dualTheyhula6idh iofRell¥8F ERIm T, i i
was specifically aand OI ngl vidual ly |vﬂ%|}eglg:t%%ﬁtméﬂaﬁ%h 8tells is
‘eumqatpmdlsed herein by reference. In. addition, :
citation or identification of any reference in this
application shall not be construed as an adm ssion
t hat 3such TRl RHARESN of Ty 8f Lidlh 9, heRih @ 1dtfnt
. present |nven1$)|i)on VO 2005/ 069738 Pc%/leoeog(;ﬁéloooglercens is
prekarygtisreells CLAIMED 1'S: 1. A popul ation of cells
. .conprising at |east two subpopul ati ons of cells,
wherein a first subpopul ation of said at |east two

subpdpul atThenp&fulfh! 6f céllsl blRmiA 1) Wwhireid @R 'b@ rsa1d reporter
expr essi on construct being expressible in a cel

CXRICEFION Ganstryciipipdas altql&:aptm&ﬁeguletﬁm@euemévemg*cfperabty fused to a
ﬁﬂ@é é&iand whereas a second subpopul ati on of said at

ast wo subpopul ation of cells includes a second
reporter expression construct being expressible in a
cell _of s d sec nd subpopul ati on when exposed to a
second andib§tRepu tlo?h‘éf E@Engtcla@ﬁ bf wherein sail rapaiten gene is

o 08P e A e 6

tagopul ation of cells is prokaryotic cells. 4. The
popul ation of cells of claim1, wherein each of said
reporter - expression construct includes a cis-acting-

regulat oryhglRpEAtioP 8F BEIORELZR! ¥, @vﬂ&%ﬂl 5484 Ris-acting regulatory

element is a promoter

A 7. The population of cells of claim 6, wherein said promoter is selected
. from the group’ cons1stmg of MipA, LacZ, GrpE, Fiu, MalPQ, orad, nhod, recA, otsAB
and yciD.

8. The populatlon of cells of claim 4, wherein said cis-acting regulatory

- - element is stress regulated



reporter gene. 5. The popul ation of cells of claima1,
wherein said reporter gene is selected froma group
w@omsioedBs g of a fluorescent protein, an enzyneCEHORO@N00091
affinity tag. 6. The population of cells of claim 4,
wherein saird cis-acting regu Atory elenent is a
pronoter. , 'The popul atio f. cells of claimbé, )
wher ef'n sa?zla-? B?Ri’jﬁtoé‘ro‘i! &lls ot Tl wheshn ??@ﬁga'?osa& first or said
« () . r s o age
PO SlabRQi R entAefoctcd tRim g Hroul SO ingl Fiycondition and
xgibskened. cl aim 4, wherein said cis-acting regul atory
el enent is stress regul ated. WO 2005/ 069738
PCT/ 1 L2005/ 000091 47 9. The popul ati on of cells of
claimgl, gy pogulfRmNofOdells A lditar S twikireindafll cofABRAds selected
anal yte is independently selected fromthe group
Eomdhagiong colsiding o ditethpsiataredconditiontasd amediationocondition.
popul ation of cells of claim9, wherein said condition
is selected fromthe group consisting of a :
t enperiat urehecsupilildtiodf d6llk of dlAsl Biwtercif 94id istib®ihce Isla naturally
The popul ation of cells of claim9, wherein said '
aqpEngmEedyct opa upthatigirgduchecur ri ng product or a
synthetic product. 12. The popul ation of cells of
claim1, wherein each of said at l[east two
subpoiul at Tlenpomflativel dfscells of afpdmd], Whereif eheliiofaaidoat least two
d%t ec ing1 prea nce, g‘gsence or level of a substance in
¥oP joms of eils 1§EABBEE comprising a substrate being
configured for supporting a population of cells
i ncludi ng at. | east two subpopul ati ons of cells,
wher el3n a Aidesice fouldptogtidgapresmcaf atsencd @tlebelasfta swbstance in a

subpopyl at.i ans of cells includes_ a first_reporter )
SRSt oieHon <RI o g eskBRebEIng] SOTREER ST wpporting a
opufhtibh ot cchld BiROREING! 4t0Ra MG %ng)eﬂélﬁgoﬂsooﬁc%lls[ %&hgreailrtl a first

anal yte and whereas a second s opul ati on of sal
gubpentulation ofs seighap Ueast itwe subpapuldtions wf |cele sndudse cofitst reporter

SRR TR R SRR L S e R 53 Pldich when
&POATtoad) Frdt L MalytoVBed Hheredd ahse8bnd® fithophilaliSR St shilat least two

subpopul ati gns of cells is attached fo said substrate
suhponsativndoésedls| énchdenen . sepand Tigportere wkpiesBon ctoghtmct being

- faurt.her ¢ i 8] r..fo tecti
B L T T ——
whiqpeiaeactoor SalnH1EAse tvéo sbpspulstion8 P ¢bld ik Qﬁaéh%d €e4di® substrate in

- an addressable manner,

14.  The device of claim 13, further comprising detector for detecting
expression from each of said first and second reporter expression constructs in said

population of cells.

15. . The déyice of claim 13, wherein said population of cells is eukaryotic

cells.

16,0 The device of claim 13, Wherein said population of cells is prokaryotic

cells. - )



15. The device of claim 13, wherein said popul ati on of
cells is eukaryotic <cells. 16... The device of claim

wa osmbesei n sai d popul ation of cells is prokaP@DIL2005/000091
cell's. WO 2005/069738 PCT/1L2005/ 000091 48 17. The.
devi ce of claim 13, vvher ei n gach of said reporter

“expression nst r L nc a Cis- requl at or
el eniirt béh# d1%8’§8 r F&?‘m ui;"edW Nohirts ?aé’ﬁo? é?l grefer gypression
| B EBI6 tu sk
oG aHL ROl o AU R 05 Gbfie g SR u& LSRR 4 Rporter
geneot ei n, an enzyne and an affinity tag. 19. The.
device of: claim 17, wherein said cis-acting regulatory
elenment is a pronoter. '20. -The device of claim19,
wher @8 n sqthél dBVieEF Blairh S| 35 Mhefelir shid 'i”éiiBrfe]ﬂ %enegfsoéé[écted from a
consi sting of MpA LacZ,  GPpE, Fiu, or aA
groivp Apnsigting of atfaeesgerd prq/cemrﬁn erzymepRd ag @ﬁirw tag. of
claim 17, wherein said cis-acting regulatory el ement
IS stress regul ated. 22. The. device of claim 13,

wher ¢dn eThddeficsal clafn 1% wircinabid deaahg regilatoyy elehnt is a
i ndependently sel ected from t he group consisting of a
PESRUE%: i on and a substance. 23. The device of claim
- 22, wherein said condition is selected fromthe group
consisting of a tenperature condition and a radiation
condRe. onTh4evithefddaiic €9,0hakin said® Prombier ¢ selsaéd from the

[ | d
Sy rensed b RaE. Lol Gkt LabQ orgfanhodiyeia, onsaB and
ygyper ein each of said at |least two subpopul ations .

cells is tagged. 26. :The, device of claim13,
wherein said substrate is configured as a nultivvell

matri.x, "' ereas e .well include Jture of )
or ol 08 BEERe BRI, s P pcling e gulBlory Bement is
S@é},@%ggf@g@8 - - PCT/1L2005/ 000091 49 27. The' device
of claim 13, wherein a material of said substrate is

selected, fromthe group consisting of a glass, a
pol A C%e%ﬂ:‘e Cof glamﬂl%l \/ %gelg caon i ?Ssla}(fa ﬁrstthoer saufi "second
analyte is mdependently selected from ‘the group consisting of a condition and a

substance.

23. . The dévice of claim 22, wherein said condition is selected from the

group consisting of a temperature condition and a radiation condition.

24. The dévice of claim 22, wherein said substance is a naturally occurring

product or a synthetic product.

25. . The device..of claim 13, wherein each of said at least two

subpopulations of cells is tagged.

26. .;'The; deViée‘ of claim 13, wherein said substrate is configured as a
- multiwell mati‘ix,' whereas each well includes a culture of one of said at least two

N subpopul,atioh"s‘;‘of'éelis.‘ a



28. A system for detecting presence, absence or |evel

of a substance in a sanple, the system conpri sing:

w@ ajosmexdas.i-ce including a substrate bei ng confP@umedos/000091
for supporting a population of cells including at

| east two subpopul ations of gells, wherein a first
subpopul ation. of said. at |eaSt two. subpgpul atjons of

- cel | £7-i ncihgdlsyicy icf‘laélfl 13e %Ff‘?é’%a r@gé’?%dé@?%‘ia?%’étsele"ted

: . I ! o g

R e D RO M1 BlanGd vty Btk fmeto an  composit
théreoas a second subpopul ati on of said at least. two
subpopul ation of cells includes a second reporter
expression construct being expressible in a cell of

sai d econs ss4bABr Hatebiil WRSHCEXARERD drOedel SO Rtbstance in a
anal yte, wherein each of said at" | east two

sqoipfso el ssstemrpompiisingl | s is  attached to said substrate

in a ddr essabl e ner : etector .for .dgetectinag.
oxpe JaLi ot FRais dalRadE" a Sibudte e BhnbBled Rk Sippoting &
‘reporter, RpRass dNcARNECIUdEIS at NeaSBitio PRIBPLAIAEBhsODS cells,

cells; an ¢c). a processing unit_ for obtaining and ]

pr ocessi ngviEeia & Eptt subprnulaiionadidsaidapleast foe subpemiatipns of
by sai d detggcl. SQ¥[ ' [ Lan .
rel ating ?%ﬁ§ﬁ%ﬁ€%§%§%§é, aegéﬁ%éggPiﬁével %gggﬁ%pummbhlna ,
subst ance dell dfheid &gt @ibp@fulationT vhes kpesad ab £ If@stnandByte and
wherei n said popul ation of cells i s eukaryotic cells.

30. The sydicaeascr seepad sybnepulptien of said a4t degsh i subrapulstion of
cells is p ] I _ . . ' .

ol 15 SETKBENOL & sl g PO Phc T s
construct innclcellled saidisseandt subpopdatidratwitey etpesahto a second

bei ng .operably fuyséd to a reporter ene. WO _ | )
2005/ OGQ??@@%T/W s e O o4 @oleéﬂi.gfw‘?h%lbgg?léltl%ﬁ*ﬁlﬁfof cells is

clai m 28, Wha{eitf sAdistbdiaRahbhad@eREbleingklect €d from

a group consisting of a fluorescent protein, an
enzyrk) and datechdrf fonidetecting) exB8ssiothfomysck mf shidcfimt and second

31, wherein said cis-zacting regul at or | enent. i s

pronot er . T3P eﬁ*ﬁ’é"@?&%‘fﬂ“ﬁ@“‘ﬁ lgll Smadt?;‘?&%ﬁ@?g’? ﬁel?af“a‘?

pro I iaSprdetsSingashif fo? NBbtdlfing HndUto 6R8IRL SHatd b ting said

M pg],:(&)ﬁacz,l?a PE, %Fi u, Mal PQ %r aAtJfﬁnhoA, gr eacA, .pgés.gr'&éng S.m

and yci D.expBssiqihgetesipdtlesmsafl deteston ®1theydbyr promideainformation

Ci s-acti n&d%&&éﬁ%%g {)yesgrlc%%%nclesor lgi/te{ §Pihe rs&lgs%lalm%g ‘1‘3'155I the sample.
29, The system of claim 28, wherein said population of cells is ‘eukaryotic

cells.

30.  The system of claim 28, wherein said population of cells is prokaryotic

cells.

.31.  The jsysi:em of claim 28, wherein each of said reporter expression
construct includes a cis-acting regulatory element being operably fused to a reporter

© gene.



36. The system of claim 28, wherein each of said first

or said second analyte is independently selected from
wWo b@s9608p consisting of a condition and a sSubSTL/HROE/000091
© 37. The systemof claim 36, wherein said condition.is

sel ected fromthe group coggisting of a tenperature

condid i onr@g E!;’bgt

cl ai Jj;r% 36 &sgmeri}%gal g‘h?&bg@gﬁ'&b@gr naefgrglg? Fszsseﬁe%f@doﬁom a
g100p Qorisighigg of b diordscedit peotaiy drhetzymepnddnaffinif%ag The

system of claim 28, wherein each of said at |east two

subpopul ations, of cells is tagged. 40. The system . of

cl ai 48 28, [

oL 211128, TGRS 08 Rlth UL Baf i A ROy pRment i o
pofnotere of said at | east two subpopul ations of “cells.

41. The system of claim 28, wherein a material of said

substrate is selected fromthe group consisting of a

gl assq, a PR WREm oF G8HhATE CwhéeBSAd oflr 9@@8@&&& @rom the

t her eof . -WD 2005/ 069738 PCT/ | L2005/ 000091 51 .
goup tronsigingdelt bind.nkpads direhic &iu, AMaliQ eorad, nbad retgﬂ atsAB and
. SHbstance in a sanple, the nmethod conprising: (a)
.yéxposn ng a popul ation of cells to the sanple, said’

-popul ation of - cellsincluding at |east two

subpopul at.ions of cells, wherein a f| rst

subpdbul athosystsm ohiclpint3l, sderein v i psing regvletosy gfement is

eg“ Iudes a first reporter expression construct

eg'ﬂexpressn ble in a cell of said first ‘

- subpopul ation when exposed to a first anal yte and

whereas a__ second subpopul ation of said at_|east

subpdul athoaysiem ] ¢laim 28¢ wheesin £agh ofngid @ﬁﬁr?resa% second
B 55 UBRCRRARL kil REPLSSSIBRHM B £ o ana

substahget e wi th. the sanple; and (banal yzi ng expression
of said reporter expression constructs in each of
said. at least two subpopulations of cells, to thereby

det egf, pr'ﬂ%??‘s?en_lr r?g@nﬁﬂ%%%oﬁ?érgﬁﬁ%ald)@oﬁﬁ 1§E’sb§é1@&9cf gaoﬂl the

" the sanple. alm 42 er el n sal
gnoup abusisting 0bh taraperatuiesconditimnyaod headiatédn conditbn. The
met hod of - cl-aim 42, wherein said population of cells
IS prokaryotlc ceIIs

38. The system of claim 36, wherein sa1d substance is a naturally occurring

-product or a synthet1c product

39, The “system of claim 28, wherein each of sa1d at least two

subpopulatlons of cells is tagged.

40. The system of claim 28, wherein said substrate is configured as a
“multiwell matrix; ‘whereas each well includes a culture of one of said at least two

subpopulatioﬂs of cells.

41, ‘ The system of claim 28, wherein a material of said substrate is selected
~ from the group con51st1ng ofa glass, a polymer, a ceramic, a metal and a composite
) thereof. . ' ’



45. The nethod of claim42, wherein each of said

reporter expression construct includes a.cis-acting
W(De@ﬂjoemesy el ement being operably fused. to aPCEO@E00091

- gene. 46. The.nmethod of claim42, wherein said

reporter gene is selected frgma group consisting of

a7 RS e Rroalf o drerfiis B ?ﬁ%%%?ﬁs‘jeg??”a?i«?vgfa&%isaﬁ&ance in a
E%@{rﬁéﬂﬁ‘ah% tising: @ pronoter. WO 2005/ 069738
%%ﬂl L2005/ OOOg&? % 48. The net hod of cl ai m 47,

wher e{@) sab@%mmtmpuil@ogepfe celdy 1o r b %qf@le,g pajhppopulation of

o= el 5 505l S

45, wher ei ubpapelatios ofgkiing lesgiwatsabporrilaiopsioficells includes a
stress regul ated. 50. The met hod of claim42, wherein
each of safit renaster grpression caRYSt @H&IW@ESF@C m a cell of said

i ndepende nh{% sﬁﬁf;é;ﬁbﬁﬁyaf whE ge%ﬁo#ﬁ OfgP i 'aﬁ{ﬂ#'&g W'iereas a

condi tion nce.
- 50, wherei S‘eceﬁdl csubpayslildtiomn of sakke Iaedeml ﬂwroo rsubﬂ@ulagmuﬁ cells
consi sting. o a tenperature condition and a_radiation

condi ti on. MSHAey ASCHAGHSEORH SPESHPBGORIAE SPRepEsIble in a -
substance jg; gf 342l WeBldd/ nRBE LGS wheh ABGLed £ sccond analyte

synt heti c produc . The t hod of , Wherein
each of sawuihahestaaqﬂe ando subpopul ations of cells is

tagge&)Q he et hod. of aim42, wherein anah_}izti N9 cach of
expr eS8j onialyZig SKRIEHIGR, 0 Sa"l;')éi‘?pt"ét% CHEEBY PTBHTCS 1 each ©
software. §3d af IGsiBié %Qbﬁfpuﬁiﬂ@hﬁb@ 4ellvhs rtﬁbr@b? Wetdet presence,

pattern recognition software is mbi ned neur a
net wor k. absence or level of the substance mthe sample

43, The method of claim 42, wherein said population of cells is eukaryotic

cells.

44.  The method of claim 42, wherein said population of cells is prokaryotic

 cells.

45, “The- method of claim 42, wherein each of said reporter expression -
construct incljides a ;e,is-acﬁng regulatory element being operably fused to a reporter

gene.

46. ,?I"he .inethod of claim 42, wherein said reporter gene is selected from'a‘

group consisting of a fiuorescent protein, an enzyme and an affinity tag.

47.  The'method of claim 45, wherein said cis-acting regulatory element is a

promoter.
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48.  The method of claim 47, wherein said promoter is selected from the

group consisting of Mip4, LacZ, GrpE, Fiu, MalPQ, orad, nhoA, recd, otsAB and
yciD.

49.  .The method of claim 45, wherein said cis-acting regulatory element is

stress regulated. P

50.  The method of claim 42, wherein each of said first or said second
analyte is independenﬂy selected from the group consisting of a condition and a

substance.

51.  The method of claim 50, wherein said condition is selected from the

group consisting of a temperature condition and a radiation condition.

52. The method of claim 50, wherein said substance is a naturally occurring

product or a synthetic product.

53. .The method of claim 42, wherein each of said at least two

subpopulations of cells is tagged.

54, The method of claim 42, wherein analyzing expression is effected by a

pattern recognition software.

55. The method of claim 54, wherein said pattern recognition software is

combined with neural network.



