; HHJKe3ed6T~t .a 1 0 5 MAR 2003 METHOD FOR BEPARATI NG AND CHARACTERI NG
FUNCTI ONS POTENTI ALLY PRESENT I N A Bl OLOG CAL SAMPLE CONTAI NI NGSNAR 2003
AG DS s The present invention has for its object a process permtting

separation of the fMETHODSFOR SERPARATINGEAND CHARADTERIZING F IONS

contai ni ng nucl eic acids and the characterization of said function, by

protei n expr esECIENFRIALLY oPRESENT r dNsdk i BIObRGIRAL r SAMRLE o C QN TARING

fragnents. The r iZation of a function according to the process of
the invention §§Eﬁﬁgf%§§g5§nnng other io things by the biochem cal analysis
of this function and optionally by the cloning or the sequencing of the

pol ynucl eoti de sequence correspondi ng to each of the functions possibly

present in%he studlb@ psesgitdnventiamhas {enits ebiecha preerssaperarittinggseraratien

et ati on of gohie Rrsphe ATV RIRteREIA Bielotiear Ehbble ireind Hiiddlre

or det er m nabl geifisaid e cldrackzatibnfofrsaig fugstias yNerodsinRsQiressisngpoggsd
thereby constitutes an inportant objective of numerous nol ecul ar bi ol og

A | Ol Ogy
| abor at ori es_ ¥kercrarsariptionaang trapsiatian pfdaNALIragments. afheaharactesization of

of transgenic i t J . far n_or. ani nal
eal th - di agndbuelch el S48 daerPUttie NG Rl v ad Bl She?

i denti fi cafoi onthirfgsnoyetreu bigehersicahdinalysis asfethis dahctior iaegl optivpally WiEkies!s
techni ques exist for the isol ati,oncﬁn t he screening of genes by cl oni ng
and expr essi ortioPEACk e SEAUSACING dHring BAIYRHPEEHUS FERYRNES CUTRIRANGAS the
sequenci ng of gadlpbf the' fuhbfoAPpasdibly gresbhEindheatidisisaagsiame. then
searching for honology with already identified sequences 1 n data banks of

potentially coding sequences. Once identified, these sequences are to be

subcl oned and expre i r i e §§éd \% e f

t he: sought-after SOEIZ?@Se{ra’tag’. qﬁ% g@&létglgo%g%%raﬁgewﬁﬁg htécessta"r?’yépgtrgﬂi r{ng?é
i mpl ement agsi orpartibularly epamitsl eheridestificatione addstey isdlagen off §enes oraphihe

of identifying only functions. honol ogous tq those that are._ already known
and refer enceocqrﬁe%ﬂ‘?é‘dd%ﬂ aggzggse._posseggmg %SM“WSWW@e ﬁ%x‘ép%cond

possi bl e approach fprelseakdibrindv %éh@ﬁ RbIStpratIne eht8ded 'tﬁerﬁBgio;iﬁﬁtuﬁés
extracting the proteins expressed by a m croorgani smand then rifying

them Each purad iDEGTtaRt PPEREEYS QT NamaTeHs realesHias piolegy dbargtaras hiryagect,
cont ai s the_ SGGuichc!id BERAS thrap e B ERNio oF BRI bhbrs

technique resides in the tfact that it” does not perm lving a direc I nk
bet ween t I#e dehas raused mew hppasdor humamer anitnaiphealth, diagrosegpaod Seedingt

this property., The secon i tRl S, [ h.i t 1t does, not
per i { the. dutReSRTER SrEnSNEriage the R RyRARER Y duie i cadras Aider
starting m crqsrogsini activities. AThus, duineedus teehniquesiexist fomihesisblianion amd the
expressed by a m croorgani smconsi sts of using, expression cloning- This

met hod has as SFTBENIAG; I IENAFLEFONNG 707 SXPTESHOENA of the starting

m croorganism fragnmenting it and inserting it in an expression vector in
vivo that is transformed in a host_ i5 This host is selected for its
ability t®Sexpress ©One ¢fcihesedechmguss hallpdgaaneminsy ampires e prqusiting

fashion the Vesl of datt A BEIEC GO orbRisrPIPGERSink] (el SBatdiing for

expression hos € expression oni ng techni que used 1 n context
search for a fhomoblagy iwitha alrieadyoidgatifiedh sequenregeretdatachanks tafr poteintially

| t f t.h i Sti hast (. Z
per cont age) . 1 FPUINE SBREBTSRY, 1 BhoerBRther. HeRe SR el e oy B evectone ge
nunber of m croq @apredERdSh d]ﬁ@ﬁgd Qéﬁﬁy%‘tgéﬁfﬂéﬂeﬁéétgﬁew chbde fePiPeassigifLafter

cl oni ng nmet hod becones non-usabl e, e host's no | onger bei ng capabl e of
expr essi ng3® heptopesiyol olfo addieneo tthet timee necessaryd fern itshisnplementation, this

Addi tionally, expressia [ ! har ar ess Qr.

i sol ati ng and @8?‘8&%1%@?%?%'8‘&@% Slségél%bgé% %’En%éé?aoéap%{bggd@aﬁﬁggl 409 -O'Wle
cel lul ar toxi cfijnetishs tHigndlbgoas b phosin tiencarbraireddyt kiswp apduefsrensbid dh than
i nduce genetic reconbinations in order to mtigate these toxicity problemns)

databases.
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- the poor representativity of the library uged, - the inplenmentation tine,
0 5 MAR 2003 - the |low conpatibility between the sequence of th§5cMAR N3
gene and the punctuation of the expression of the vector used, - highly
vari abl e expressi on Peotebmics is acedoond segsibie approach for daking figr interesting

post-transl ational problens, - the praqblem posed the i.nfluence of, the
physi ol ogi cal sPQp@prB?s-a céli 1 CUPIRe ‘gx ’@'%%BQ ItBéeIPVBTe"E‘?]eeﬁPEﬂséﬁﬁs Rhen

et racts. o nRRgEn B (ACRCRIH AL theth, OB BLIREAER frin s then

preci sely ai ns tested by eletédtirgewhichazhsacdmgass the suughtiafier prémsty. allde primary
effective nethod for the is identification of a function associated with a

pol ynucl eot ile g@ﬁﬂﬁﬁﬁt@g@oﬁf dvaetec H'%'eoir_%ﬁie@? dg t ﬁﬂt_ethé'@)ﬁi SPRPNBOhRErMBitc
aci ds, and per miiihg%h Hﬂ@ﬁiel'ﬁm Béiv@érpfhéagfé%@?ﬁgw 8hd 168 erfesth%??'e?r‘ﬁﬂg

thanks to a process for t separation an acteri Zation of the
functi ons pot entheadxprepsienesftthisrprapityl othe secerdrgisadyantagendihisiappmiach is

ids, ch tepi jn that it incl .he foll ow t : th
bt eparat i on of TEEEAcescrd prigloesISRaitR. o b Frodes dhatve. nep bese
associ ation of ﬁeﬁﬁeefinﬂ?égtafrﬁr@ﬁﬁ&b%r%ﬁign@ vector nolecule, c) the

I sol ati on of each fragnment associ ated th a vector nolecule or with a part
of each con®ruction so conposed of a fragment associated with a vector
nol ecul e of step (b) vitrogtre t of each fragnment a%io iatgd

d) .t,he, i t .
with a vector mol ecufe %'I’rdofetelgﬂﬂﬁ\“te ofoed ‘F{‘relegﬁ'ﬁ%t A c YU OBy R EE® y

fragnent associmigtdorgdhismMNgRsKI bfvasihg @ Sion ORbraAg! ETHIS AReBicRIPhAS asi &
order to obtain transcripts, t‘%ght?i%‘t of, a function, of the transcrip

'3 e) . ts
obtained at st e¥itapledhexiAcyon; NApfdheFRyNgdaicTepiognisin, ragmratingn
of said transcrii g indBAingliPHPEA exprédiion VeeriANivY ird §s rBRsRANRANAGPhBL:.

enabling the carrying out ~0 - a test of the properties o

transcriptstsof Bhisphesal is welected efprhits cabilityatn &ypirss fhopgenseofdthet starting
RN TYDOZYTE Lk Glima. {1 She arhRHUAF A Vol RMENRA ELREIGP TG s

for by said tra
compatibility with the expression host. The expression cloning technique is

used in context of the search for a function in a microorganism having genetic
characteristics close to one of the existing host ( same codon usage, same

20 GC percentage). In the case of the search for a function starting with a large
number of microorganisms of genetically varied origin, the expression cloning
method becomes non-usable, “the hosts no longer being capable of
expressing the heterologous genes that are provided to them.

25 Additionally, expression cloning like other prior art processes for
isolating and screening of genes presents a number of disadvantages:

- the cellular toxicity of the transcription and translation
products, which can induce genetic recombinations in
30 order to mitigate these toxicity problems,
- the poor representativity of the library used,

- the implementation time,



In each case where the functions of the proteins encoded by the transcripts
obtai'ned at step (d) are tested, the process of the inventi onocg)rmhi at
step (d) the treatnment of said transcripts in vitro with a cellular ract

permtting their t-ranslationdbg_lgrotei n, .then the test of a function of
i

said ao proteins by any appr VeLQrpRAtbilitg batweenithe seauenee bthweclonedhe
present invention is underst% b J Y : be
encoded by a pol ynucl eoti de sequegﬁgg.tﬂéi'ﬁ?ga[}lrag@gr?ﬁ/&%a%é}ggé!é%gfngﬁéev%gﬂ:arn

enzymatic activity or an affiusedy if said is sequences codes for a protein,

or an endonucl ease activity far exanPI %eif sai d sequences codes for a

catal ytic mRNA. Thus, the prd¥8BY V@riableexpressiondavelsr nits not only the
detection Qf a function, but ec&%rb rization of this function
froma bi ogherri cal point 30 o Q??lel\g/vé.yqf ch‘%‘g’ncti on is an enzymatic
activity for exanpl-e, it can re@lding and pdst-tearalatiorsal rolblemsopt i mal
conditions of functioning (pN,_ .te rature, salts concentration), of the
kinetic parameters (Vm) Kn), Bf FBFEB%"WH%FE% %YIt %H%ﬁﬁr&eso e P}’V’F'Olorgéca'
function is an affinity, it cage 8fal @ell%n hfe BLHETLOA! icRB) F thBepiReine!
of the nolecule having the nmost affinity for thi 'sﬁ%r otei n. Itffctan p'%ge'ggl\/AR
2003 al so relate to the deterwhemntheprekin Retivtyzis ssughtditactipsh she drigiralei n

or of the HRNA transcri pt, ag%élgf%trie%?%ktsy of the sequencing of the
S ’

correspondl ng gene. By biolo i s understood any sanple liable to
contain nucleic s acids, sucha highadiffieulty ofaatdmatidipod, hunman or ani mal,
water, mcrobial, cellular or viral culture, biopsy, etc. sanple, but these
sanpl es can equally correspond to anplification products (PCR, NASBA,

etc... ), genomc DNA sy helil gﬁﬂﬁ;‘ pr t .Qf Eﬁé{élﬁei i ds
resulting fromtreatnents cuﬁent y ng ' y ?rg@?é%{n g I Ié in etg%a?é | O
By vector nol ecul e disadvadtagasoday ooffering savéastl apd| \effectieet mithed qfmnahe

conprising.,at |east,a rignt .0 romoter faor ste nd..possi bly a
subst anceqf aci | i tat“i"?fbtk{c%ﬁéﬁsogl eEelkcll"{o}ﬁ%&'f ﬁ?@'%thpwf'})apPé'géHglﬁPpg%ﬁFﬂé}ﬁéF?y
this substance can doatainedoin savbicibgitnl exithsie Wontdinkgt aiclbioe aeidsi Safd
biotin, of the polypyrol group, of anfihodies, a single or double-stranded
pol ynucl eot i de seqM@@'ng‘W%t@ﬁ@a}&%ﬁPeﬂ?ﬁ erably not containing
sequences permtting the in vivo expression of the associated fragnent, or
any ot her conpound pem-itting the isolation of the fragment associated with
step (c). 20 By isol ati drhisgost ispaghigvest thaimks to ecprosess forttbei sepamatiamand

under st ooq, t he subdgy yi Si . fr { i .at step.(h)

i n subset go a subsg’bgtcﬁgyg‘gghz%t@%cgﬁ%éggﬁc Pngﬁgﬁﬁ%iﬁﬁéﬁﬁggb@rgpgﬁﬂf(ﬁqei C
acid fragnents. ?s sShsle(cnthiping hacleiccpaidal icharadtefifad michst £ idcludes the
fragnents of the proi:es_s of the invention can conprise an extraction phase
if the nucleic aci dIOWBIREPSirect|y accessible in the biol ogical sanple,
for exanple in the case of nucleic acids contained in cells, viruses,

bl ood, organic elenments, etc.... This extraction phase is thus included in
step (a) for preparatiomof nucl eitbeaiegadion afrucieic acidfragmepts startiag
case whereg.the biol ogical sanple i nNMRNA, a step of RT-PCR is
necessarygfo prepare the nucleic a@?@%éﬁ&ﬁ% of step (a). s Q5 MAR
Z009 According to a parth)cul arly phefassoethtiombofliegeht ofo§aidhfeagmentst with, at he
vector nol ecule is conposed of t\/\o‘fgpc(gclﬁynu[:l enti de sequences each conpri sing
at | east one transcription pronot fSCHIOREGKE of t hese sequences is
associated with an end qf) one of tifie SbRGBRANGS eBBh Fraffent aSs6Halcd) with a
According to an advant ageous enbodi nent of the process of the invention)
the transcription pronoter or prorREeEMEEqulear wjth: paitefieachneanstivction

pol ymor aselcranscr i pton promot or G PREGH 2ifme SBeBaleluiYs vecipr

a particular application of the prmokzslebf step (bhvention pernits
identification of a pol ynucl eoti de,sequence andl or ﬁirég@cggjres ondi ng.
I

protein) possessing a fu¥ction, stBeNGIeAGatRce, FRANEM RSNt
acids. This goal is attained accorgiRdat Qedtop’ m&‘éhafa&gi & et
it conprises the i5 follow ng steps: a tﬁe preparation of nuclelc aci
fragments starting from sai d sanpl egndijuctibe corsposedofod feagrhentnasssiciatadd
fragnents in a vector so 20 as to create reconbi nant vectors,



c) the isolation of each reconbinant vector or of a part of this

reconbi nant vector by any appropriate neang, d) the in vitro bgeah% of
the vector or of a part of the reconbinant vector isolated at step ( t
obtain 2s transcripts, e) the test of a function of the transcripts

. obtained at step (d) or of the prqi® BSy&nepgsiebtier fbih BleA ) MPBFRR tRt €
means after translation of said transcripts. 30 By reconbi nant vector in
the application of the above procebtamftranseripisventi on i s understood a
vector, for exanple, plasmdic) in whigh r agnent been | niroduced
and by part of this vecfbr, the p@?? t?ﬁ(i qf%se%qrg%igﬁbqfr}gﬁftrans;nglss&kﬁweig

, vector containing the fragment obipdgd) af ot StdiAd fBPVAIEE tﬁéf%ﬂbsaﬂer

' necessary for the inplementation of 'the stepsaiéid) and optionally (e). The
steps of the process of the inventianslation ifsaihtranseripet s successivel y

Wi thout interruption by the sanme operator, advantageously on an autonmated
device integrating each of the steps, or can be carried out in a

di scont | nuous { ashTRe, pridessnel the ivelitioreoffels Weravaintagd ot énsmg i | on
step (d) and the translation phase of step (e) of the 1o fragnents are al so
conjoi ntly deSa@gyiagetial: Vitro Protein Expression reaction, also designated
EPIV reaction. The EPIV reaction can be sinultaneous, which neans that the
step (e) translation phase is carried out sinultaneously with the step (d)
transcripié on, or broken dowa tiest of theoprdpettiescef thearmscriptsistepi(d)y wHeh
and translation (e). 15 The uQcou | i ng cg t he steps g’d) and (ﬁ) permts
optim zation of the yields of®hcha¥eeRAVRAGSNS PPORERSSNChHT ther HENA,
guantities of proteins, whic ,_gﬁlﬁe igipki cant utility in the case of
enzynes of weak speck acti vi ?{/ﬁd o} Tt?i‘%nﬂcoupl ing also permts

nornal i zati on of the formati @test of tke prepeties of tbd proteins dodediivreby lsaider
conpari son of the different %)ép]égﬁ&%d functions. The uncoupling out of the
step (d) transcription and the p (e) 25 translation equally permts

avoi di ng the problens of degradation of the DNA tenplate by nucleases if it
was prepared by PCR 1n effect, the co%onents the transcription

y f
reaction are | ess GbRR F3E_IVBSE e EF’&[‘H&%Q? thg pepleingseneedad by the

translation exhha&lpts oBtald WICHEP! (d)JaPO EONET tRE' PidcaskNBr W8E iRlent;
different transl ati%n extracts accgr ((chi‘)néll to the ori glmn ofs the“?)&l;IA'\ sec'?t'eoenned.

In effect, theowpeses&t stepdd) e ygapnericobsaidHeansatipts in pito with & celtllar

duri " . . i . ¢
the same ori gokradt BEMTRNBARRHHahshlidr &bidtkin then Aeb B LhiRof i 58, ©
whi ch t he2pr opesteinsfbyt &py appmopriabemeans.0 5 MAR 2003 practiced. Thus) the

correspondence between the origin of the transcript translation signals and
the cellular extract is optimzed for optimal translation effectiveness. By

way of exanpl e) theeqpfioRSn Ghé ariskeofuhe Sfesant irfvephiohi i8urRier$864 Rbredn
extrenophilic organismfor the screenin DNA |ibrary of the s sane

g of a of t
organi sm or oPagitslarhr thexprepasiyninat cap g ensaded byranpeiinusieoting sqsmienes;,
aci dophi |l es. ti t : i G Ccel for
t he screeni ngqlg';\s grog%ﬁ(rg{ >°/<§34t‘ |Sf§r %ﬁi I Irb%r é/'?%{ﬁgé{ea%?eas%@g?%ﬁé%ﬁ%t ig sgr%e
l i kel y tozf npseqeentas eddaxioracprotainodr amengdooudease aktivity fox exanipde idisaid

sequences codes for a catalytic mRNA.

Thus, the process of the invention permits not only the detection of a

function, but also the characterization of this function from a biochemical point

30 of view. If the function is an enzymatic activity for example, it can relate to the
analysis of the optimal conditions of functioning (pH, temperature, salts
concentration), of the kinetic parameters (Vm, Km), of the inhibition
parameters (Ki). If the function is an affinity, it can relate to the determination

of the Kd, or of the molecule having the most affinity for this protein. it can



selected for their capacity to translate the transcripts at step (e). 1O
The process of the invention is notable i5n that it inpl ement sg
correspondence between the expression punctuation of the transcrl p? D@f
step (d) and the translation extracts used These extracts are al so

char act er i zealso nelateato e Hetermingtiatoohitie sizetefi thettransialeghrrolginar ¢ftbgerty,

Cest oarri ecnBOA rantrintoatd aptofah SOhRRERRHEIT b SRreRBEhbin b o ©

exanpl e the use of a translation extract containing a nmesophitic
bet a- gat act osi dase activity pernmtting translation of a therrr~ophilic
bet a- gal act osi dasRy biRlvgicalcssarnplede raderstaod anysanpleilable/taotontain nugleier at

activi Ly D SHEcte BrRoIBIRR EIoBR; DI o P it WP il s ep

(a), (i.e. wAvnfal C%@mraosmngyr QitcnegMhpiee, b@UMAGYS! EmpKs dan Sdduall
m cr oor gani sms), and of the function tested, different transl ation exfracts

can be used. CQT@SRODQHQ em;ﬂnfcammrﬁ@MsdPGlﬁeNﬁrSﬁ&sgtq;f ).t genomice PNAN

consi sts of ep A dr' t

m xture of s%%g[’]& nSI'gFﬁ!}n é);rt raggt @Hcﬁ’{&rel a'ﬁrtelé ?E'g Fr%ﬁuét"ch) féom
translation tee@tﬁmits ei:rrEntlycohed oyex pepspheskilledgnahelaper on A protein m xed
with a translation extract of E. 30 coli over-expressing a chaperon B

protein.1%ny type of mixture can be contenplated fromthe noment that it

corresponds o 1 gy B Ablete SisIBRBEIIGS A6 Cor |dbyeha PRRRRAAE) 1t

Is possible to use a translation extract 1n which one or seve specrfic
t RNAs of onesequemeermmposliogsaarleastddetfan%rmttqnarpsdmbternfmrxsmc(c$) ahtai ned

in this waythu t t.ran 0 contalnlng
specific coo%?ﬁ? %ES‘PBFSe%EHﬁ? q ﬁBet }sg 3 gﬁﬂ siﬁp EENA’ESWFQF ni ng
an anber coobpt.@ryalmmswgmgtahae cbhambﬂé lo@rseeétaﬂ aﬁéleen@sc&f st@Pfavidine or
suppressor(s).. s The treatnent of step a translation extract can

al so be War r¢febiotin: ofithe, polypyrokorup, 1of aﬁ‘fi‘lb&@% 2 Singietongetbiowtrandedne
or 101 n Ot SIS AT AGH/SeqBn6e! 2 ONR|fadtliceYEERF pdferBbn Rbl B ™™

ot her cellular” extract or extracts supplenented or ecu es o
i nt er est sudﬁqa@nmamm‘ﬂtﬂngemm wivo| exfiressiod ofr tvei ass;ioyat(edRNigment or

of Step (e) BNGShier oSl pbBRAL NG st of e REobieF L sRhbfd bih g

or maturati ogtepfic) he expressed proteins, such as for exanpl e chaperons,
detergents sul f obet ai nes, nmenbrane extracts, etc .. . is The test of a
functi orfPf the proteins synthesized at step (e) can be carried out by any

appropriate ”Ea”SBP%ro“&tHd aﬂstégwc%ﬁm@l SrokBss gﬁr@.hwepu&i i (Y STOHY RaT t er
enzymatic activity or activit hi s ‘embodi men
subdivision of the batch of fragments obtained at step (b) in subsets a subset

that can be composed of a single or of several nucleijc acid fragments.

25 Step (a) for the preparation of the nucleic acid fragments of the process
of the invention can comprise an extraction phase if the nucleic acids are not
directly accessible in the biological sample, for example in the case of nucleic
acids contained in cells, viruses, blood, organic elements, etc.... This
extraction phase is thus included in step (a) for preparation of nucleic acid

30 fragments. Similarly in the case where the biological sample is composed of
mRNA, a step of RT-PCR is necessary to prepare the nucleic acid fragments

of step (a).



particularly be applied during the search for enzynes with original
properties, zo such as for exanple thernps§able enzymes acti v%gwm
tenperature, in an acidic nedium in a nediumof high salt concentra n)
etc..., starting froma DNA sanple resulting froman extrenophilic organi sm
or organi sns. Thes ,g’rgpi j i ek : hhi

close to the physi'gfgag?!: c%n%?rﬁfg%gwor?%{eh@i?&%mﬁ} ?quéré ucgbbhg{hés

(t enper at ur esye@sr swioletuls , ispH;oropoesed pf atved ppelynacieatitly seqeersas neadhool s

for nunerous industrial  prqQcessge aqgr.i busi ness nigal n itiaon aper,
det ergent s, _t‘é%WPr'ﬁ‘“Brﬂi&%% RS g%géq%t[or\,@{gmﬁ?%e?aggﬁngeéithgg? ﬁ?ﬂ%’%&‘% r
thei r nmesophi jsigssherReddithsan A8 owmetﬁ&heffrafk]hfém@bﬁféihea a@st]ng’ @the
advant age of being capable of 30 carrying ouf: - a test of t properties
of the steép (d) transcripts, when they have advant ageous properties of the
t RNA, rybozyne t or,. 0 05 R.2D03 ' a test of t ropertie f the
pr ot ei ng engodedyg_ébg%fpﬂ‘gl %%\n%‘ar?%/‘I{A%’!‘?Sﬁ?‘ﬂ%@'E%%@fnﬂ“ta°€§'5§zwpﬁseﬁ%\ﬁsfn €an
endonucl ease RpGEhNOA,Y tHOtranstFPtien Prdrhote? Epﬁa?bﬁio?erkocﬂﬁ‘ﬁé‘&tbg 2!?% \gﬁéﬁé Ity

by using a nucl eoti d_e matri x having a fluorescent group at vn
"quencher" gr®elecle iSlereca pspmoter enpwmegters of thegstoong heparsuchasbinet RNA

whi ch frees tRRVHEERERRRs AR hOnGRFOFE T S OR o BBAGE T TR i1

is possible to use for exanple a fraction of the reaction potentially
containing this tRNA and to _put it in an in vitro translation reaction

con'éai n: ngbt he nRNEhES, 3 Rasfielee apgicalion ohithe ipreprssorf the invention pemitse
Gotectod ¢ i DERLACHAR ofa divridiebude stafedtel A/l 66 colBshBRSHE Braltona

it is perm ttpaossessingna function, rsdatingt from @Eatiple centHitiag nidW¥ic ddids. hFhis
context of de strating, an e%z rrgotic acti vi |t1¥ an t&/ﬁs of ,specific
substrate can®®® 2 ey 5{9 B O6RSE RAIACtFTIZed: Icthat it ¢qspprises the
denonst r ats ngfdlb@ir;yg@?gpe or the absence of the sought-after function at

Zo step (e). Al transtormations) of the substrates) by the sought-after
functions) can be detected by any nethod known by a person skilled in the

art (fluorimetry, gplorimetriye ??éﬁélléﬁaﬁ_eof Mhag&g%gpﬂ% B@bg&eﬁ%iséﬁiggt °"E’2Ze

of the denonstration of an affinity, 1t is poss e

according to the sought - af t esaidfSampley: anti body-anti gen, doubl e stranded
DNA bi ndi ng prot ei receptof-lidgand. etc..., tests.such as radio | abel ed
ligand fixation, aw i munol og'\ec'ggeﬁarbgﬁ nl QB?rﬁéis?fcﬁ AgMENISHHHBIVEFPASPoN
of an antjogen, its specific deteetena rabdmbinadt §8&R - af ter antibody, and
the revetation of this sought-after antibody thanks to an anti 30 anti body

anti body coupl ed t9 a report saiation of §ack Hesambinantoiestpear ofra part of
antigen detection by using atfﬂ@?écéiﬂﬁhaﬁijeé.rl‘(S&'taﬂpbaZapz r@&%tragﬁﬁé‘bl e of
eto e

o . 1
recogni zing the antigen, the antigen being a ected by 'a second
rabbit antibody (s®nhdwi ch fotheall? ofifyo itresitngot of tbeupeatdr @mr oba partaf the

reporter activity (alkaline pRoRROALAS e QhoP SlsBithddS %t Y& - () to obtain
25 transcripts,
e) the test of a function of the transcripts obtained at step (d)
or of the proteins encoded thereby by any appropriate
means after transiation of said transcripts.

30 By recombinant vector in the application of the above process of the
invention is understood a vector, for example, plasmidic, in which a fragment
has been introduced, and by part of this vector, the pant of the recombinant



~ 5 MAR 2003 One particul ar enbodi nent of the process consists at step (e)
of testing, in parallel or in a sinultangous or non-si nul tanetatgs manner,

di fferent properties of the sane or several functions. s Thus Rp'mﬂcess
of the invention is notable in that it not only permts the detection of

t he functions ot | - | ggi t ~0 -
their quanti F ?g'#amvw%n %h ed}ﬁ%(‘)fpe%rb??gge g?nfttéH> @gﬁbﬁ ;iélf%lgh—g};srrpl e
enzymatic aﬁ@bésgargiopmeafﬁplmtEnMIonoftthelstem(ﬁ)eﬁldecmtm"wﬁe) not abl y

bi ochem cal) such as for exanple the optinmal conditions of functioning at
tenperature, pH, saline concentration, etc. , ol ecular is weight,

protel n Sequenci e AEpOPLS AAA! oBRIULTCHRY lehtich CaiR e5@08siRa out

pol ynucl eoti de sequence process of the invention is also notable in
that it ks %Qb@éésivelyd\ﬂmudmenupmnnbylthe\sam epgratars advaniagenusiyrasn anns.

The cellular hosts) tike 20 mcrookq%aﬁt:rﬁl Sﬂ&? { t hey are used ﬁre used only
for the |sol%ﬁ?@ﬁt%ge&'ﬁﬁl interatng o 6, §18RS, |98 fAATs PF SRTHEH QU
Consequent | )e‘séd?ﬁp%gg%lgg c\%?ﬁ)ria'ﬂ tdnﬁ&eﬁ?bpraio%Vo' ding all of the

y reported with e 0

probl ens previ ous eSS|on cloning nethods of the prior
art. In particular, the process of the invention is of great interest in

sense. the vect or MoraerPRscsera ey e Babipbi iR 8 SeB Ahean be
a pl asmygi ¢ fepfrh@ritsRirefzAssebijointly degi étédrm Vvitre Rropsin Expeession seaction,
fragnent in vivo. By way of exanple o vector one can cite: pBR322

or pACYC184. als%cﬂeﬁdﬂnﬂi@@gﬁelﬁl VFFGE"H@- il h&g%\?ﬁvsrﬁﬂ‘:@ﬁﬁr%ﬂ‘ he simyltangous, t he

process of i

endonucl easte"g?'ohr}%{%néﬁ{cﬁ el c a%‘s gésﬂ? ?nélﬁtuérﬂ?lg?%%llégg sarrp egg"ru(&%}rée{)ﬂély
product s of with ctheustapl c(dpdrahs_cr“ﬁheee drr brpkent siopsm iatios dwbedishinal séepshy a
mechani cal gction {\/AR IZ?O?’ og t heses nucl eic acids) for exanple by
passage in WPHH%"&@&”% raBF?'BBt(? n under pressure, sonication, etc. In
the partjiscul ar enbodi nent of the process of the invention where the s

nucl ei ¢ acids of the sarrple do _not require fragnentation, such as for
exanpl e genoni c | The ainceuphng & the) s @ﬁsﬁ@t@%ge)ppgﬂaﬁ rﬂ?t'ﬂﬁéaﬁ'qfh@fréh?s of
this sanpl e yigisSeeBatRIsteb Cbnd MIR! Brddichish dChider aldhfiied uf idibfts, On
and/ or preparation o t he ‘ends for t e associ atton vvlt vect or ecu

for exanpl e wmehlﬁmslsrsﬁgmﬁcam utility iplthe vase of epeymes df weak spewific achiityr
enbodi nent of the process of the invention, the | fragnents prepared at
step (a) have a size of 1 to several dozen kb, preferably from1l to ~0 kb

and advajpt ageousl'vmfsrma.pnng b&&bemnbhﬁalmhenfctﬁaﬁnﬁam of theodtapyot e
organi sm Preferabl

fra ment ared at_step have a size on
the order of(e} RB’d'{Cﬁﬁ e?’?cbc?“ Igg %rr ég?—i"&’ﬁ-?’bfo fathg o‘ﬁ'&? Lo EyRIRSSPY
about 1000 § S rs. By using fragnents of 5000 base pairs, it is
possible to obtain clones carrying the conplete gene with thei r proper
ri bosonme-binding site. In the case where the DNA is of eukaryotic origin,
the size of the f ne p i nt,
advant ageousl y on +$%e ’g&z‘é’%@ gég\%fﬁ'ﬁe %Fe?:egay t‘%a%s?ng/ rf'd ﬁ%d%g fzé’}
kil obases. |transiatidie egohity p‘eh'attstdvandmggherﬁreblpnspaf ddgﬁdaﬁbamf(t% BNA
carry a partial or entire o n. 25 The bi al e, that the
fragments of lespRigte By "é‘Fl?aﬁE g'rté’ﬁaﬁ‘ PERATSA %é’g'grréﬁf a%%?—.t Hie camepnents
i denti cal Orotd'tlfu% %&ﬁﬁcr@gﬁha{) o Bfeladis BoneAmRpidked Y ithe CRlidiSasEs, emen
viruses. It can for exa e a sanple of nucleic acids of a mcroorganl sm
or of a nixtcomtrast tottie tranglatipsetrasts.of eukaryotic 3o tissue cells or of
identical or different organisns. But the sanple of nucleic acids can

equal |y be conposed of a sequence or of a library of a nucleic acid or of
nucl ei ¢ ggi ds. Thghki aheguslilg IaoEwee aperbtitsc dhpossel aff d«ffeg‘ant Srensdatdnor  of

Composed of - SyieBracsominn dpchacrn of the DNA"scleded (el the' dep Te)
translation phase of the transcripts obtained during step (d) is advantageously
carried out with a translation extract of the same origin or of a close origin 10
that of the biological sample on which the process of the invention is



0 ~ MAR 2003 In the case of a eukaryotic DNA |ibrary, the transcription
reaction can be conpleted by in vitro spli &i ng and maturati on FEMARI Zgp of
the nRNA by using for exanple a nuclear extract (3). 5 The process of the
i nvention assures a direct |link between the function den.nnstrzggd at step

(e) and the c@F&CéiS‘rp_dndiTﬁ'gSpém?/rﬁﬂfT@ﬂqn@@n%q%%." LiE _§”QFb6’(§ .,tganscrlpt
{her ef ore  moSkaRERIBAUGHAN Y RfcdRiadeleati Bbdinstd sicopifial daRLifighno

t he correspondi ng genes”s ng from genom c ne 1s 10 understood
a DNA fragnengffectivamsssndBy aayafi exaemiple there darobegitedithé usetdfantransiation
I ndi cat ed previousl

according.to a particul ar enmbodi nent the process
o e+ nvont PEACK Har SSTBMORDIl QIENEATE Sof HeseTRRaRL ¢ FINA JPE @t dhee
fragnents at i as di t IS t ). Of
thegpr oces%1 ogé'?%e(%%?g?ﬁ'ﬁon,r ﬁc%rﬁtﬁgﬁeﬁ%ﬁ?@%ﬁ@gr toggéﬁﬁng \@%ﬁﬁ?ﬁ Q@e%’he
level of a cl haiophiles aciaopkiles eteslrarcalsora traaslative exiract opeakarydtic osfist or

Is characterized in that, it conprises, RN@N%M yneri se pronpter at one
side of the cfsthggaeeangRf %ﬁykﬁﬁ%ﬁt'@g[@m NhollPRERFeEPeEMA PXifaRIS Aret he

other side. |hidiy &) SRpfoveIRE! BifEHRARS! BN o' BRddsCOMHAY ol Ytend
site surrounde y two different or 1dentical pol'ynmeri se pronoters and
possi bl y fl ankelected fosttheis cdpacity/toatranslatesthenidanseripiétabstepre).i se t er mi nat or
or termnators. These pronoters and possibly term nators preferentially

have t he aracteristic of not functioning in the m croorgani smthat can be

used for the separ Jheoprétedshof *the’ 9APEIIdANS NEGbRS Snathatt RPichSlemdrist A
case where the vector does not possess an RNA pol ynerise pronoter or

pronot er s andFefrespendsnge beiweendherexpressiphipichiasionsf the ttanscaptseofidtepe

t he RNA | i . t j ] . .
e nat ors o) i OB Saneh RlraeR (et *THoAOBRIRE oP8 aldtl SNAALRIRY in
pr om)]E e : ﬁ andtlmsa’ﬁhlefk cﬂgeyedg:n' nmtotn_ntain t:he rsought-after pmﬁd@w, lon giesy 2dnfﬁin atern
e process i nvention any appropriate. neans. An. .
et agolis’ B30 AEwctae iRer ML epvaBis B Biatist Bhried o4t Tap datactinoshe

14 0 5 MAR 208gught-dftér fanttion. I corfieins for exarapleibesai 6N eaneiatioitextract
pronoters) and term nator(s),.According to, a partjcul ar enbodi nent of the

process of t hEONiRIAGiBMesoPhilis betaraniariosidase aiyly pesmitingitiansiation ef a8 of
the strong ty ﬁ.w[‘d?‘ Afﬁ th,I e
case where thgflevrec or“ﬁ:srr% %&?é%logs%@%%%ghﬁg%t, t rigsflgfg% o) c‘gfti;'tghe
r econbi nant viatterat high tarppeér@iureawhich elimiriales the mesopbilicretafgalactosidasef
host cells by tpe entirety of the reconbi nant vectors obtained at step (b)
so as to &4 eaPEYY brary of clones, then by carrying out an extraction of
t he reconbi nant vector or of a part of the vector contained by

Depending of the genetic origin of the fragments obtained at step (a),
(i.e. DNA of Gram positive or negative, eukaryotic, viral, etc. microorganisms),
and of the function tested, different translation extracts can be used.
25
A particular embodiment of the process of the invention consists of
using at step (a) a translation extract that is in fact a mixture of several
translation extracts. It relates for example to a translation extract of E. coli
over-expressing a chaperon A protein mixed with a translation extract of E.
30 coli over-expressing a chaperon B protein. Any type of mixiure can be
contemplated from the moment that it corresponds to the characteristics
described above. In the same manner, it is possible to use a transiation
extract in which one or several specific tRNAs of one or several codons are
added. The translation extracts obtained in this way thus permit translation of



each clone of the library by any approprigte neans. is The extraction of

t he reconbi nant vector or of a part of the reconbinant vector §bawiredohy
t he RNA pol ynerise pronoters) and possibly termi nators) can be carried out
by any met hog, ke : i i e, , l

m ni prep and 0‘5’%;&&‘?@@@@%% E?%}dgrﬁ' %%\@%ﬂ?’%ﬁ%‘ggﬁgwae@r@ﬁﬂ ng
consi sts of gamMRNACcontairing anRERber codan by @dding ot thedsanslaticer exttadorfe om
5' nucl easic attacks, notably fromthe nucl eases contained in the

transl ati on AEERNMASUBPIEFHOESHor ot hi oat e groups. As previously indicated,
the isolation at step (c) can be carried out by any physical, mechanical or
chem cal neans such as for exanple a sinple 2s extrene dilution of the
entirety of the fThgrredtmentofcten ¢ with la trasslation extracl e hisoabe cased b) .

Ho the isolation. I t ly b i ed out ' th
o1 oper 11 es oPUEWIACR TSR URBSIALoR M AELWNRPYH % L1a Bofortils SSmblin o
an antibody gphiecdl e ?ﬁmlé%d Eradt! SEOEok gﬁgfo{raﬁihe Edthetr Tefidial kxfrabl obiS N9

t he anti body-antigen a ty, or a biotin, e “30 isolation I's carried
out by usi ngexiractsi supplestenigd @ri nidtnby anbieougs oftioterest. sudt @sdthage dor
particul ar enbodi ment of the proces f. the invention, a sorting of the
fragments or SKAEP H?d'ﬁ?tet‘ﬂ%rﬁe@gfﬁ' g@&&i%‘?@&@ﬂ't'ﬁr a vector mol ecul e

obt ai ned;@t step (c) is effected. For this, an EP1V reaction is carried -

s 0 5 MAR 2003 out for each of the frg ments or the part of them associ ated
with a vector nol #dsiequably Rasstblato 3¢ 30033)? tAnsiaios edragtiof gtem(e)ene or

Gynthesi s ( bPalTe] eybSfric VBN BHECeREVe R ioing of FARurdlorEBP YR ”
reaction proegxptessedt hproteins| ysedh fas Soexaawdanepley Ehap@ionsor detergentssence
of an expressed pr.otein. Thg fra%ﬂ_rjenttseegr the part of them associated with
a vector nol sHiipketames,Membiange &MaFs.&16ti on i s negative are det er ni ned.
These fragments do not possess an ORF on their insert. Follow ng this
pre-screening procedure, these fragnents are elimnated fromthe foll ow ng

activity identifidae st sfradingtign of thecgretging synthesized At step{eh can be
re-screenin r.m i i i t o he

rce of o sclalieh SHY R ahicpfaeals petmitfis B0 BaplP el detkBubfof 12

library. Accthelisogghbattepenzymatiaractivity dir ractivitiesheThisoembedinienthwilli moent i on

B X LT,
ni trocel byl ogacHeE Gt tafipld thePidRabRlUOnAhek Ao BPhyhPehgsetatilte] inesh i n

.the art_ The fragnents associated with the vector nolecule are iso| ated on
this chip typeidic medidm, th & mediym &fdigh sgirqonceniation eleactHARNIERM @t i ng

the 2o inpl efﬁ@A@dggﬁteorfeshnﬁgpﬁ&ﬁeéﬁ qurehtb-pﬂilre/s@dp@g?n%reor sn@ﬁist,eq‘ge@et hi s

support. The test he sought-after function or function$ can be directly
conduct ed on extrensapiplic t eazymesa piesi FEctiveasinde; conditionsatelese o the

wh th t . i 1Al 6 f
Che i nvent | obwegbalBoRHbfs o] BebsHafe bieht Bl et GolBpRERSRSS .
r econbi nar_olg':1 \galqhw,ng{a e’:w;a )t agﬁpéabﬁeﬁiﬁs?mem&ﬁagwlobmfort d\lﬁln_efodusr destriatlﬁane
support, then lysed in sjtu, suc _each colony can liberate on the
sUbport ' the. pkesses (RaRbUSEShLRRER N, HaRE. Soterdsis: RatieARGHTERS
enbodi ment  cans! St dplle FREAACAN BELubSAMAD A hair MESOHIRIHoRAEES.

reconbi nant vect part” 1t. I's thus possible to deposit “reactants
permtting the carrying out of an EPIV 30 reaction on the support having

Lost of a 1 unct 1 onl Gapraeech vERB BT G B HERERET ey EPdRe o'
optional ashifigyifg oubte latter.

- a test of the properties of the step (d) transcripts, when
they have advantageous properties of the tRNA,
rybozyme type, or



The invention equally has for an object: 10i s Q5 MAR 2003 a _not yet known
nucl ei ¢ acid sequence identified and sel ected by the process 015 MAR 2003

i nvention, a fragment containing this nucleic acid sequence associated wth
a vector nolecul e-a pl asn & testeaftthe popedies of)thenipsoteinguencadedaby edaidil ar
host transforned by this nu&l ei c .ag)d sequence or by this vector, or - a
protein encoded by this sequBHBEMPSy The invention equally relates to any

| i brary conmposed of: - nucleic acid sequences isolated by the process of
the invention, - vector nolecul es associated with fragnents containing ~5

t hese sequences, \pthe®case ofibaihtizyneshaving aquembaicleasechdtivity fohexamnple,

t f d by. . f t.h X b f th , t ,
or - prot &1 nd neeasle S SHteS iRl o Ueio B BECetds Ak, foune an
offers the a%ar@s%@g gg?@gaplahs%%ﬁ&s ﬁ%Ha?ér"gfrowat fd Sthefr }in ehs®@FNY

capabl e of being au n the case where the vector nolecule is a
pl asmi di ¢ vecutting ohithe matronby ithe ribazyme, thenfluereedentf groupxaisgparated fione

foll owi ng manner: 25.- Fach reconbinant, vector of the |[pbrary forned at
step (b) can?@% %‘ﬂﬁ"?h‘?'f%ﬁ% &%ﬂpgegﬁm%ﬁ??@sﬁeﬁcﬂﬂe%g\ea 'éxwell by a
Col ony Picker type robot. . This culture can be used for a plasmdic

extraction step 30 carried out by a Biorobot 9600 (QAGE!;I% type robot, or
for a PCROanmifidatth@ﬁage@;satﬁﬁ/@nﬁr&e@sweéomﬁfpp%gm & pdrachieniofdhe

PACKARD 25 P L d- . .

it omat i & ¢ ndPREISH Bteriiahy EpntnnhAHiIRIOA S Ak A ied ¥Rfserion, of

tT Ee Eg}?\/produte;;aiora?obl?irﬁngdgemﬁghyoig@ee;ﬁhmﬁo%me Bfﬁg\idu?pgm}fitb%mtdﬁh@e. -
e reacti on or Ssteps an e) ,can | ctea . entl e

Ml ti Probe ré’@BtEeTﬁédt‘KEY ?S’o%he[ﬁ‘é” tﬁﬂﬁfttﬁm d{ ﬁl%@"?\"ﬂn@éﬁl%’f@y"éﬁ# ned

at step (d) GRAedByCIHIEThEInOThé IRNAOWR preRBhPin B idifid FE&aRinnan@ihdhe

results is obtained on a corresponding reader. |f the transcription
reaction iss fesmitedtheoin vitrp diansiasionreinbe sepertenraBMNA-on, the opti onal
purification of the nRNA can be i~ carried out by the Bi oRobot 9600. - The
tests of the activity of the proteins synthesized at step (e) are carried
out by the robot phptteorcontexd othdemonsiratingfan renzyesatict achivityotary e @f t he

reader (spects Rl SR e, 530 J5¢ Bhigiolateif ty8! plrsch Sitled iS4 5"
demonstrating the presence or the absence of the sought-after function at
20 step (e). Al transformation(s) of the substrate(s) by the sought-after
function(s) can be detected by any method known by a person skilled in the
art (fluorimetry, colorimetry, absorbance, viscosity, eic...).

In the case of the demonstration of an affinity, it is possible for example

25 to use, according to the sought-after affinity: antibody-antigen, double
stranded DNA binding protein, receptor-ligand, etc..., tests such as radio-
labeled ligand fixation, an immunological detection comprising the
immobilization of an antigen, its specific detection with the sought-after
antibody, and the revelation of this sought-after antibody thanks 1o an anti-

30 antibody antibody coupled to a reporter activity which can be revealed, or an
antigen detection by using a goat antibody fixed on a support capable of
recognizing the antigen, the antigen being able to be detected by a second
rabbit antibody (sandwich formation) indirectly coupled or not to a reporter

activity (alkaline phosphatase or peroxidase type).



any other appropriate means. Consequently) the invention also relates to an
automat ed device for the inplenentation af the processes descrnigjgﬂ 2003
previously conprising a | ayout of zo one or several supports, “ro oﬁs
automati ¢ machi nes -and readers optionally permtting the preparation of the
sanple at step (a) and optionally the carrying out of the step of

associ ation of the fragnents with the vector nolecule af step

b),
optional |y the i @natpasicyar fmbodimeitedh e JYBERST SPNRISH qthét(e\P)e&?)on
| | t .St G d aga] i ; d
ond 95 (ey. &y T prrfRlqt fh ERihbnEHond Br hOR SRR pnnERufbReR (1)

i nvention) @fopdrtias Ritie samiehsr seversifanciorisie i nvention (steps (d) and (e))
this |ayout of automatic machines permts rapid searching of the functions
startingsfromdifferent nucleic acid sanples. 30 Any plasm dic vector

havi ng the chara I S [ ] | ss of
the i nvention. B?t )’/%&# Z?(%%LSI (getg'gﬁﬁggeh@}f%ngtgggg@ofp%r?gp'*rd;s%wggﬁgﬁg
figure Z anthe aesddtiont sitherfuhbiordopotentially ventaited in 4 bidlegicatsamplylbutat i on
origin. is D.5 MAR 2003 . ' A cloning site surrounded by two identical
pronot ers, ARY as that of the T7 RNA pol ymerase, or of any other strong
RNA pol ynerase pronoter, such as Q-) T3, SP6, etc.) and optionally flanked
on both sides by the sane s RNA pol yrnerase term nator. These pronoters and
termnattor if it -is presenttheprpjantficationjovhen these preperties peemit it such

m croorgani smused to separatg. the reconhin VECt. ch. a construction
permts transcription of a %\&rﬂgm@%F%@gﬂ%&?ﬁﬁl%ﬁ&aﬁr%ﬁ%g site,
regardl ess of its io sense hbiri Sissratiedizatidhe nptapdaibdtiemiehl fsuuh ag ®rgood
clone is therefore nmultiplied by two. The average size of a prokaryotic
gene i s about 1000 bp. By ueXataPlgr olbgr yeptireabneordiignentof Junelipning s@0 by
to generate the library, it J y e rﬂ%tn ane ar ryj e
conplete i5 genes will be ott?@ér?{gg!?é\/\lo%%@hc%ropg(r\alnrgﬁbo%gg'ffé 'ﬁ?%glufr?}g? site
(or RBSifor Ri bosone Bi ndi ngeight,eprotaii tslequisnsingpabd epticoatly sequgntieghoft he
gene is located in the worst case 200Q. bases fromthe beginning of the
MRNA, which permts effecti'\ﬁ;‘g C@[ﬁs‘%’gggm %‘ﬁy?‘h‘éeg@‘?gﬁ%ﬁbﬁ%g protein 20 by
the process of the invention (as reported in the experinmental hereinafter
on the ~i-lartamgse activity tionally,, sone specific sequengces on both
si des of the teﬁ%tﬂ%e%n&bé’%s@&e%@myﬁr FﬁPzQPF{Mesi"t é'%&f& is, tpiatly
anplificati i ' f th8 ) lika A
sel ection ggﬁ%@é%ﬁn%%nsﬂeaé“\thé ’g %&%’Eﬁggﬁg ) %ﬁ{r?gégna%jl }'h@f‘cnezl E?\r{a I e ',"kgn
ant i bi otdoc rrekredrgacismmnd (ley aret heeds yare usededriyt Fom toenisplationi apdr t ed

in the clonin ite. Thi ntibiotic,.selectionis 0 for the .
prepar at i ve HRBGRPERAghe BEISRledoME RRTue: GroeRuEnEay rifteiSing
in;e{pio? gfi?eangﬁpr‘ﬁerﬁfitssﬁvdidim@gﬂwmtsr r'c}hﬁ mbb;er(\b)pre@gdﬂh’suygepg![‘tedt wit]lca t
substituted for this resistance gene i S system has advant age no
dependi ng ?nge\??‘ﬂnM@?'EGGDe@dequaIHFiHﬂQSﬁ% i’élp@gﬁ%?{'? ip&q;pqsg?gfetge
probl ems of REBLESH et dogretdintiiesrafithenidehtifittRiorn bf ki ¢ene, eRPEsBRIgTAL S
obt ai ni ng a reconbi nant Vector not possessing an ~RF other than that

possi bl y25 ntcysehexis prsteirhe 18 thist seRsghesvestan meleculenassaciaied ovitih sa¢h | t

permts a ve rapj dce I t J ;
practicing ar%%rlngﬁ* é’F s\é% XQ%F%'S bg aﬁ%@@?é’ﬁ%’fﬁ%@%‘?@rﬁt on '%1 itr?&m
medi um and ogxgresEIdhUT S fraignierd i fvvos eBy etdyoaf exampleotfi suchl avébterpnecess
of the invention is notable in that it permts |ooking in crude sanples for
nucl ei ¢ aci dCanfke RPB3ZAT PR a8kt eri ze them and identify the
correspondi ng nucl eic acid sequence. In effect, it avoids the isolation of
each m croorganismpresent in this sanple. The is isolation of the

ni cr oor gami ss  coAdzantageicusly, dbenfiagments peepared ot iep| (@yiaf dae mEeersssof f or

only a few percent of the diversi f } i

recover ed. NﬁF%EV@Pg°9ﬁgeﬁ%§§@§ 'é?“ﬁha&ﬁﬁbgt?ﬁ%3*%?&%?53g9§§§§F%§?§§VL
time savingsyahgclEd hrshiobf the biolegrial samse rort on tthe PER) prsduictsn obfsaid
better result, since the screened 20 biodjversity is, of the order of.100%
in atime penuodéioacigst ol esedligameniieranalsonRe QP{%W%?W HEEHanIBLARIQN

i solation of around of 5% of the biodiversity of a sanple over several
weeks or even several nonths, as nuch tinme is necessary to screen these
strains in order to detect a protein activity. The process of the invention
i s equally advant ageous 25 for searching for the protein activities in a
given germor cell. A genomic or cDNA |ibrary can be easily prepared and
screened according to the process of the invention. In the case of a cDNA
library, the vector nolecule conprises a translation initiation sequence
corresponding to the translation extract used at step (e). In addition to

o o Y b1 . e



also permts looking for a function in an prgani smpotentially containing
said function. This technique pernmits, thanks to its speed and(5tMAR 2003

ef fectiveness, the screening of one or several functions of a |arge nunber
of organi sms Brxofﬂe%e%,()'n'u%_@é Oébié‘é‘,dfém%&ﬁﬁfmé_ﬁf fidsageOit} d lsyringe needle,
m crobi ol ogi cal biodiversity. This process will find nuch of "its utility in
t'he identifi cdisropliary upder piassueg. ispnigadonoeta. ndustrial interest starting
fromisol ated extrenophilic organisns, or also fromcrude sanples of said
organisns. to Finally, the process of the invention finds an interest in
the area of genom g th&pamidular &ABEERIERTL the JIBESRY 6f INREinVERtGA WHené ye Of
new genes w t hout goi ng through sequencing in the first step) because it
perm ts gobngndcieixatigsiof she sampd%gemqtcaqbire frapmentation, tsuichias foe exampie of

DA of on or o SRS st Sl ety of el fid o Ments,r R 8301 oo
characteri zat femstep (bhefdr ahaimplsasioexpactivin, tdhdiorop Gifivation am?/teh '(r)e.:ﬁa{rﬁfei'éﬁes

t he notion of " pPIanom cs." The invention also relates to a k
i npl enent at i oRf dhet BBAS 198, Hiee aissgeiating WiReMeston Melesulasedfosr exaroplel jhe

This kit conpms%?ﬁ'nfmerﬁggm&]g%myy for the preparation of the nucleic

acid fragnents - a east” one vector nolecule 2s - at |east one
ipoI yneri zavi on agent - optionally at |east vne cellular translation extract
- the neans necessary for the test O(i one or .several funckions - the

buffers necessary 1®ratReMeH y Empasiment _th@%li?rpéﬁﬁﬁtoﬁéh%t@H?“ﬂ?ﬁ'vs the
can be packagegdgirieré Spfeipafed f& Sflp QAPUMVEEES size of P B %%@%ﬁ?ﬁ‘ﬁ:,
f r fromthe

‘advant ages and Characteristics of the invention wll appea

'exanpl es of c&refgratly dtamt hdoi 4 &bt pod advantagsdusly fomh tihta 10cktzwhen tie

rannexed dr awi ' heh: [ | ti resentatLon of an
exanpl e of an@gﬁg&%i%?Qoyﬁpﬁeﬁﬁ@é@@%% r@%ﬁ'l ve trlé%%.agﬁi Fehggments

I epr esent 35 an pespaTRicaicstep (a) have@ sizgetan tHeoordenafdkist N aHeen Ak Fvekads ar y
‘according to t of the iny

he oce ention,.jo Figure 3 represents an
‘exanpl e of t h&%H géﬁim% Nete gehens MG%PE'%%IE’PHF' p@tfﬂsﬂsﬁaﬁaaﬂ‘qnltﬁao‘c
: f th : i i i ~
scope o e enpuase PhirS2ft ik pibsiié g&*&t&(@&%@ég?ﬁr%&ﬁ@%&hﬁﬁg&gﬁe

. Figure 4 represents the activity of the intein a pol
' Ther mococcus Withi thetitapsopert Ghosmeaihieding rsite. v dnbipecsase wdiese theoBNAgis of ack

. A: nol ecul ar ' rker : j | epzype. Jrack C
'reaction wt hwlﬁhg&loﬁgih %%F}dzr%agﬂ*r%eg?%@gﬂ%bﬁg%é%?gfﬁw%f'%l@ﬁre

' produced hy ERhportanrt; advantdgeosislyom tife éideo oéseverabdbzénowesbveyaldiureke@sur e
at about 400 rg\% wi th nmesophilic translation extracts. Tube A EPIV
reaction withOhAIRAESontrol ). Tube B. EPIV reaction with the vector pGFP.
2s Figure 6 represents the activity of the intein 2 of the Tfu DNA

pol ynmer ase produced by EPIV reaction with nesophilic-type translation
extracts. Track 1: lheaedg notegitaat the fragmenks praparer 2t step (a)ecat icary a

W t hout enzy A 3 (reaction with EPI'V extract w thout DNA).
Track 4. T rgé%ta?ogrf]‘t'\?\?toﬁlsrdgrei n 2 produced in vivo). Track 5: Test

(reaction2gith intein 30 2 produced by EPIV (pET26-Tfu2)). Figure 7 _
e hesophi 1o transiie BRBieEAIShal thereEneARL et fiopuef a7 plrersd e
2003 can come from one or several identical or different prokaryotic organisms or
eukaryotic cells or even viruses. It can for example be a sample of nucleic
acids of a microorganism or of a mixture of microorganisms, or of eukaryotic
30 tssue cells or of identical or different organisms. But the sample of nucleic
acids can equaily be composed of a sequence or of a library of a nucleic acid
or of nuclei¢ acids. The biological sample can be composed of organisms
and/or of known or unknown nucleic acids. The sample can also
advantageously be composed of synthetic nucleic acids.



Tube A: EPIV reaction with water {control) incubated at 37 C, Tube B. EPIV
reaction incubated at 37 C, Tube C. EPIV reaction with water (control)

i ncubated at 70 C after centrifUgation_ Tdbe D EPIV reacti or) ¥ MARbzgppd at
70 C after centrifugation. 51 Materials io 1 ) Strains and~l asm ds The
vect or pET26b+ is part of the famly of pET vectors devel oped by Studier
and Moffatt (8) and commercialized by the NOVAGEN Corporation. This vector

permts expression ionNR% R
pronmoter. The Pi N 00{ %ég%ﬂ%sl?dl(%?t'%%%?%% rpgstr?ﬁgcrﬁlt&gene '&()@(%llnng
for the chl orbe’rmmmple’mki ay:emwmo estpshfzmgaam) matdeationheeantions adf the MRNA by
phage RNA poc% se. el E 56 21 was constructed by introducing
by reverse PCHE'N@ OF&ﬁ%ﬁ"h&%r‘Pe‘eP EEHACASY by the intein 2 of the Tfu DNA
pol yner ase; positioned in the polycloning site of the pfasm d pUC19. The 20
vector pHS2-22-21 corresponds to pUC 19 containing the homing site (43 bp)
of the intein or tTeeprocessnofihiedhvention assuras gedicedtdinkhaiweed thefienctionai n

nsdro7 (1 micoBhRRitep.fh e (6] 36 WO EOFEsBoRENS SRR Fhabgree e

pl asm di c DNAThig)prBeess i thetefofeanbsespartictizoly mdrw'detééﬁngnfur@ﬂéw%d

reported in Table | bel ow were used according to the recomendations of the

suppliers. idenfifyingjhe comespending @ﬂ?ﬁrﬁ@ﬁﬁ@efﬁ@m¢mm?p@%r By paneois

51 o aboBald 1 T RPN NG TRSRiby 3 CReaRuftsd S5eE8iated, Wiy - Hickrdaos -

RNA pol yner asiemetibh.~1 New Engl and Bi ol absT4 DNA iigase400 U ~. 1 New Engl and
Bi ol abs The buffers used are described in Table Il below. s Table Il

Buf f er sConposi i onTTri sHCt 10mvpH3. 0T7 RNA pof yneraseTris HCG 400 nmM pH 7 9,
60 nM MyQl 2, 20( 10AK)idHcatry ﬁ‘rébn@@sly,lﬁcéé‘fhlﬂg”co'r% ﬁéﬁ%h%’r'ém%&m?&ﬁ

8 0, 750 rerg(OAc)Z 100 nM ycine 100 mM (NaCH pH 10
mVBUt anol 1, P¥ogess Rhthe 'WWMMYWPQF’@F@IQ aspogjates wnthdhemnlelc aCld

L1 gat 1 on Yox THgTENECR B [ 5P Ay oo k@%ﬁeﬁ%gﬁﬁoefr%e%[f“ﬁﬁnm

250 ~, g/ M BYroteds ebﬂreahvantnan,deamfragmehms ipserted 6 ai vector) atGhe $ével of gon

The gene of the inte] e Tfu ANA tfu2) (Accession
nunber in gen®°M Srsd ichier cpﬁg%tf ﬁﬂgﬁm i Neclagds pharacknized: es
Nde 1 and Sal at it b 6 r ﬁ@”%
PET26Tfu2 r ep|rn (Ja{g eﬁt'te%&?gﬁ% gupﬂ?\ bdlygilénrﬁ %rﬁfeﬁ]agtél?oﬁa&féhgmg @i Igmng

dehydr ogenasesitesapd @etipaaihy anRNﬁ@W&ﬁ%tﬂW&Whﬂm phenside. nk és also
between tfie  possible to design a vector comprising a cloning site surrounded by two

different or identical RNA polymerase promoters and possibly flanked on both

sides by a corresponding RNA polymerase terminator or terminators. These

promoters and possibly terminators preferentially have the characteristic of

not functioning in the microorganism that can be used for the separation of the
25  recombinant vectors at step (c).

In the case where the vector does not possess an RNA polymerase
promoter or promoters and/or optional terminator or terminators, or in the
case where the RNA polymerase promoter or promoters and possible

30 terminator or terminators are not adequate for carrying out step (d), this
promoter or promoters and possible terminator or terminators can be inserted
at step (c) of the process of the invention by any appropriate means. An
advantageous embodiment of this insertion consists of carrying out a PCR



0 5 tdAR 2003 24 restriction sites Nde | and Bam H of the vector pET26B+
in order to create the vector pADH, and the genes of the ~-|actamase TEM 1
(bla) of Escherichia coli (g), and of the G een Fluorescent rs)mkrznﬁgf p)
of Aequorea Victoria (6) and of the Iip’é{se B of Candi da Antarctica pB)
(Accession s nunber Y14015 in gene library) were inserted respectively

bet ween t he, estrictiton sites Nde.l '?‘Ed Eco Rl of the vector §§T§6b+ in
order to chih @ 3% BT RIMe'S CRINGER SpeerIces PLIe RigmRtedEb AN,

figure 3. g Fniﬁ'@t%ﬂsﬂ”e of these four genes, the restriction site Nde | is
over |ocated wt le codon ATG of the translation initiation. to Each

construction was verified by several restriction profile anal yses. 200 ~I

of XL1-Bl ue chiriocoppetent cells (1 ye transfornmed w 10 ng .of each

ol asmid by a1 hACRRIBaSe paRularPhneStan: e Propess PhiweMRIENspr ead
out on a sed ArdRofERE) URCHEABIB 1@ § kil hs ~gl
of tetracycli %e_ %{a;(rjslt)i ng ros%bla cﬁgﬁgt@? )gséi:eﬁéfo{rﬁ% 0 rﬁlgyspg‘gu&?aé fof

t r ansf or maexample thasexfithd 17 RNA pelymeragar ati on was carried out with a

TI P100 type colum (Q AGEN). After precipitation in isopropanol) each

pl asm di ¢ DNA sanpl e was resuspended in 100 ~I of buffer T. The

concentration ofntthesease aghed théNactyemaraligaised Blastidie vector, the
spectrophotonetric neasurenment at 260 nm The purity of each plasm dic DNA

was verifi E@I@PHGfothe iregombmant yeclescat step Hs) vean dve carriegaoot ebyyel TBE

1% 2 n yd STRLeRS| S MLt Y & S¢2n - 200 ~1 of BL21
DE3 ()pll_é/s S}Iﬂa\éﬁf m o@gﬁpgf)gﬁs‘%ceﬁs’smrﬁét %gﬁ@%%@%,ﬁ}ﬁoﬁ%! to?’erl’tﬁés pTEM
pl asm d_ by obtaihed abitephihy lsp @ntd ¢leateallibsary uitidnean g bpdanging siranad out
on a solid LB nedi um cont ai nl)n 0 ~.glm of kananycin, 20 pg/nl of

chl or anphe RIEBFUOR ST the fpcom l'%!@"&ﬁ@gfféfoOﬁ?gqqﬂ ob they ¥setarn ¢amaingg:

i ncubat i oneasR clurEéf the !FET"a@)bWQﬁVaﬁHFHifrﬁ!@rﬁéHngm es 30 could be observed

on the Petri dish, thereby revealing that the TEM1 gene of the plasmd
PTEM i s expressed and functional, and that it confers anmpicillin

i st : 0 Iglﬁra% 5 b 3 LysS) ..
(r:ﬁ?ﬁo?‘g?rgetent T@SI S vvggg‘ ﬁ%%g%‘f%%‘f}gs& ?%mgéoﬁﬁpgﬁhoéﬁg?ﬁ?grﬂblﬂ@b by a
'It_ ger m;l shuekf%or @apkemggdhéI%Awﬁryrasmmggd) a?dm(posfﬁibgﬁftmﬁﬁatﬁﬂsp s?)l id

medi um ¢ont.ai ni n . 0 anmycin, .of _chl oranpheni co
and 32 ~. gFAl! B& C‘T"IB%& °'ﬁquyg?“¥ mﬁ%‘&ﬂﬂ% BM@ H?'%%P illed, ‘@h%égssﬂﬂher ous
col oni es caslby Prasais aiikpies andsoddmIy idighstidn oY by Ptﬁ-h%eaaxﬁ‘@-ﬁﬁgéoﬂié)

ultraviolet excitati on,s(’at about 400 nm)~ by em tting a green rescent
fight, whi @icmativereansisieafrarating eut this PGR with oligepuciectides pratesietl pGFP
IS exppess £an LO 3 - 2, (P el . {pl,.ysS)
chim 0(—:&(;rrpg’tg(raﬁg':@I céyﬁggﬁr ghta (r;'z(aér)i51!1 grﬁﬁg f\;/ré '{t‘{htqe(z)qﬁjgc lé(ﬁs(%tshghéﬂaéﬁdgp%& Tfu2
by a ther nttansiatioR medidm, by predphorothivste gneaupst. her eby were spread out on a
solid LB medium containing 60 ~glml of kananycin and 20 pgl m of

chl oranphenicol. A culture carried out starting froma clone of this
transformation wag pradidtely intidiSd;theiiSolatiéh at widp(c) - can®é ehrriddléuf gy two
hours at 37 C. After centrifugation, the bacterial precipitate was

r esuspende@MV PHY51GAY g\?&hamcgﬂ@s hemicglumeaps sych. as femexampla pusieple ysat e
was obbai ngdirahdeLti I ' | j ItR. 2 was
t hen p%?i fgg“’on aag‘g%sr}s _%Fﬁlgei‘vecrg?fﬁéﬁéfwﬁ{ehf’réﬁﬁéwé%g%m ) %?Hz?g%%tp{ y of
thi s enzynmmolasuleeat stepador dHoweves, the iggation loani atgopadvamtageodslpl beof t he

|ution f i on_havi ng_.t he.hi ghest.. tratj iluted
one. hundr cAatiapgur EYedsihd s, Arpeid o7 o Wi Sbslcst nafin e ot 70
Cwth 3 pyecwr mbleduld,f siiclngs 240 anBbedy trisleptie? aivt ARe Psafativd, of keari zed

with the restriction enryne Sca !, in a final volunme of 30 Vii. 15 ~I of
this di gesfrramentis cagistkpy usindihe aatibedyuantgrn sffwilyepr 2sbivt anddhens t er

m grat i,on ?ébqa N ' t 1k ol gl 36 posed to
uItrav:‘q'gI et - éé@ﬁ?#?ﬁ@’?&ﬁr‘%"% H{%]@Bgﬁ]z#%&s'o?g%w&?éf'e'veal s ' the
presences of two bands of respectively 934 by and 1752 bp, corresponding to
the cutting of the pHS2-22-21 vector (Sca 1 |jipearized 92 the intein 2.
The gene itfu2 SCCORING Q& RRrtigHies emBeBMest pt@yee@r&cgsé ¥@%§B’&"§8"’a?1d its
product, R iy & ng frdgindis! deyhe pAACHE 1R sach Ssdictdin G vees:

chim ocorrplegt%g‘nd;gt ?glre?% vr\d]eg?% traﬁs%_orﬁed W t 10?ng of the pADH Iasrént'gd by a
t her mal shontdecaleccbtaimedast Sep Hosistaftartedr Fotthinran Efl¥agacian tsreatredl i d LB
medi um cont ai ning 60 ~. gl mnl 26 0 5 MAR ppp3 of kananycin and 20 p.glm of
chl oranphenicol. A culture carried out starting froma clone of this
transformati on was i nduced at DOgaunm~0.6 with 1 mM of | PTG for three hours
at 37 C. After centrifugation, the bacterial precipitate was taken up in a
sodi um phosphate buffer 50 M+ WA Z 1 ~ nMpH 8.0, and s the cellular

o I T



presence of 1 nglm of |ysozyne, 10 ~.g/ m'lsof RNAse A and 100 pglm of
DNAse |I. The centrifugation supernatant of "this extraction stgysmzm
i'ncubated 30 mnutes at 50 C) and centrifuged agai n. The supernatant 3f
this last ste S used an _enz t] xi.Lact [ th SHI nts of
activity. A '1‘8”%2’6&??5'60@%? ?@Ig%%ggrg;@%uéaﬁndp&%m P&&%?%@%?ﬂd’e&?ﬁr a

sinilar extr%b]éb@,lélilab?aiﬁé'dita‘ﬂrs%@f(cﬁb InéEpotatingsin) thectdagtign Thixtiredof the

pl asm d. The al cohol dehydrogenase ‘activity was tested by following wth a
spect r ophot ortcanslatiore phagenfi sap (eh& label of proleimaprthesisNabsioyated 4RNAn

For this, 10 ul of the.enzy jC e c r of .the contr wer e incubated
at 50 C for frin9gﬁlrﬁdn?m&° ?%Hsé h)‘SS%E%I' Eﬁlefﬁ%z\'odh?pgru ﬁglhég@rﬁ?yﬁd? ter.
Under these cothpleOhis ELFSA M ithé presinckbof 4n Eiblestd e '

extract was det ec?ed) agai nst 0 UDQ m n/ m fr(])r Qﬁhe go:?tnr)ﬁr.] _ﬁgrﬁé@ents

pl asmi d gene @dihe parhet thencassgsialed ayith gl vectorpnelegule famwhithe the EPIV

dehydr ogenas i CLI : | 4z in essi rial nVitro

(EPtV) with :')eta@?m'gﬂét i%}?tégt %‘?c?ebér?ég'té%d ﬁ%ﬁ f@ﬁ%ﬂﬁf i°€° E’P# EPRSS¥SPC-.

4 p.g of eachOREcontheieinsem: eEolmwing dhisi pretdeeepning precediireiesecfddmemisume

of sodium acetate.3. M 6.0 a?}gl two vol unes, of absolute alcohol. is The

precipitates r ! N epreanirgs akgd ta ace
e SPINALER M B EONIRG, ASTVITY, iamiiGra linksd

of salts.,4Ea ieci Bl kRt ggg(‘?%ﬁn ed. .04 . butfer T., .This
DNA is i nlgubgé}g lﬁmgH%ﬁrég%t i%?ga%ro eiﬁe Hgﬁtgr %25,54v6rﬁ&§ﬁrﬂtlu‘fee ai"ﬂ Pitro
cont ai ni ng 0.reactdrd$ ivdhé case of atsvee@tingrthab i epiRitive &g hookimGitarzdlis
Prem x" extrafct ggd 15 pl. of "T7 S30 extract" (PRAME.GA) in a final volune
of 50 ~. 1. THEOMI3E SHY 'war%tnd "T7 S30 extract" extracts contain all the
el enents necessary for an in vitro transcription reaction coupled with a
transl ation reactign, gotabl VA pol ynerase, CTP, UTP, GIP, ATP, 2~
0 5 MAR 2003 tRNAsR,C‘F_‘U K9 {1, Rarfiewigr Srebedimess thet rrosass ©f trednventio ist i on

XLl 1B i Canmeorsln! 8 i e cpecalings 903 b b,

froman Escherichra c B strain def n en i hase
t on pr ot ease, hauntitatioat tpatest alhei chep ttypepsuppomscanpbes sedlass vplatey. as A

prace of ¢ he tfaeRioft FEIEEG0R o 15 Ser adpapitifiohihio s persarskiad inthe
control was fterhdfraghriteabissscidtedwith ReNRUSNmbideu afdiishiated JHEMEPLY

reactions were preserved on ice until the enzymatic activity of each sanple
coul d be eval ¥HP yPe| of napehtsatignmpirteosupperta@ndvihe Feactasts) permiting Hhei ¢

enzymes ay, Gﬁﬁ:p’?@hﬁﬁﬁﬁnﬁ%ﬂ%&ﬁ%@c@g@m thd fhvenBSn &8 H%ggb{i%d © e 89#&%% of

the EPIV reaction w vector that was expo { YT OTY “at
about 400 nm The:tesief Xoe shughtaitercionctiomon fundiieons @anrhe directyt comdudted vynt he

t ube cont ai ni I | R..nl 1 d itted a qree
fl uorescent Itﬂ%h%'sk?pl‘ﬁgaéﬁ??@é%ﬁ%%%%@?i%rtggplgﬁ%}'ts!ﬁt 5 B?%%J@?quRth a
GFP protei n hattogmolétwerie & plasnadid vedtyr and/dr)theprooesaishie andntionyis The
~-lactamase activity was eval uated by follow ng by spectrophotonetry the
degradat i on KFATEEH Gt 9 % SHPBRRAERIIONIEE HADSIIEIIOY HiaEacoTRIpaM, Varorss
nm (5). Far tiieSyransiefred) seardfeiy froph thd @ukrs \ord ‘é%%rh&’l‘ prpt ttﬁ%: ﬁ&é‘é?{' in

37 C Ab I'nal” 30 Volune 1

vector are incubated 2 mnutes at inaBb uffer,
m . The aver agfty &)t $uch fhaifeadhecolpny casaliberate wntthet suppoTEMes copies afdthed be

whth the cont PSP detaroindty e, Ahiaife! dhodler, sbpliedt, s2naRif 15
~ ~ MAR 2003 gdearafaly foauingrohtaedameesuppotthesdirsrezbmbinast vattor-ar p&t itaneise,

capabl e of degrading the nitrocephine in vitro. The control Pi NPoi Nr TM
vect or carri eSQUSHROBYRIC I dopRgh  reartants RSTBIpg he; carryingnpikof amERIYY )

the ~ | acfanegg, i & e @ iNa B dd gyt italt hi ed
and eval u%?ed atﬁghueglftrr? nlutPrP Bgfl%t?act : %F{H%i'tébuﬂggbu?é%dgamgob HA b
techniques described above. The test of a function can be directly conducted

on the support after an optional washing of the latter.

The invention equally has for an object:



note that the addition of rifanpicine at 1 nglp.l, the RNA pvlynerase

i nhibitor of E. coli, does not significadfly nodify the in vi B@Mﬁﬁf%@sg on

of the ~ilactanase with the PiNPo~N r'~ vector. The bla gene of the

Pl NPO NTTM vector, 'io |ocated 2123 by downstream of the T7pronoter is

therefore transcri bed and t8an@l ¥ekKnerne DUCIRg f_c'dnﬁeSUPﬂﬁgi'é%“tﬂﬁ?ﬁ agdgene

| ocated 2000 by downstream 7 L I y transcri bed and
SesPrelbP i Biotess pr e e

transl ated during an EPIV r ernop I'c Enzynes a) Intein 2

Activity. The EPIV reacti ongwifidgrhést PEIRBINTHG 2 thicinuclelas atkist sejuencer der
to know if an active intein 2 could be produced. For this, 5 ~I of this
EPI V 20 reaction were i ncubasseriaiedivithgeecter moleculg.t h 220 ng of

Final vorume of 30’ pl A neBabPomils Vbt tinpR:uR, seilefite: Roorfids
of the EPI'V reaction w th wabsytrarsferrnedivy wis anadieicoacid @eaenes ot bylthisf t he

purified intein 2 fraction produced in vitro diluted to 11100 ". Finally, a
specificity control was nad¥e€§52§ i ncubating 5 ul of the EPIV reaction not

havi ng recei ved any DNA. Af 59ﬁ’°§f?ﬁ9965§9@bp’tthgg enkki al s underwent a

phenol - chl orof orm extracti on 'and an et hanolf precipitation, followed by
rinsing wth 70% ethanol in order to elimnate salts_ Each precipitate was
taken up in 10 ~. | of buffer T, 30 and _| were deposited on an agarose
TBE 1 % Yl . Afteh’hﬁi'@Y%{lt|°6'rF%H?d'Ys'F%’%? EfbgWﬂ'ﬁ%éY 6PRIPSSEE i de, the gel
was exposed to ultraviolet in order to analyze the restriction ptofiles.
The appearance of bands at 934 and 1752 by on track 5 of figure 6,
identical to the bands of tnucleix acshsenuebcesisolaled by theDpmceBR e
reveals that the intein 2 iﬁ.a}'e[':\%gﬁd produced by the EPIV reaction, and that
this enzynme is active. in additron, the EPIV reaction is specific since no
ot her digestion band can beveb®ermetecuies lassooiatadlwith flagaednts. cantlihing

Al cohol dehydroaenase activity Using spectrophotonetry, the al cohol

dehydr og&hase activity was 'é%'ieeﬁe‘ﬂ%rf‘%sb owi ng the reduction kinetics from

NADP to NADPH at 340 nm Fokebtdirs coRtaidiflg salid $6qidncds, t he EPI'V reaction
with the vector pADH, or wi thout DNA were incubated at 50 C for five

mnutes with 500 p.| of TADGeldar diosts transformed) by eineméorosomeyt of Uneser

t hese conditions) the avera YA Y tign with the pADH
vector was estimated at 2.3%%5%%&#é¥bg%ntgx rtﬁ%e,vécggfsnﬁ 0.32 UDQ' m nl m
of extract for the contro~ (s escidedhbysail setjuenres.The ADH of

Ther nococcus hydrothermalis (accessi on nunber Y14015 in gene library) was
t heref or & produced in an active formduring the EPIV is reaction. 3)

Psychrophyl e enz~nfg dloRess AN FienYibh)ofRAS the abedntayel 23 LoMpated tdithe
spect rophot onetric . ) _
methods of the prior art of being capable of being automated. In the case
where the vector molecule is a plasmidic vector, this automation can be
conducted, for example, in the following manner:
25
- Each recombinant vector of the library formed at step (b)
can be put in culture on a support, in a micropiate well by
a Colony Picker type robot.
This culture can be used for a plasmidic extraction step
30 carried out by a Biorobot 9600 (QIAGEN) type robot, or
for a PCR amplification step implemented by a
MultiProbe type machine (PACKARD) on a PTC 200 or
PTC 225 (automated lid-MJ RESEARCH) type automatic

thermocyler.



20 degradation kinetics of a chronpgenic |ipid
(1,2-O-dilauryl-rac-glycero-3 glutaric aéfd-resorufin ester) 05 BAR 20 For
this, 5 ~I of the EPIV reaction with the pLIP vector, or w thout DNA were
i ncubated at 70 C for fifteen ninutes in_the reactjon buffer in the

presence of 100 ~g of subst FHEeCOPURNRrPYEAEoBORLIE IASN PHRAURS iSAN Peof
the EPIV reaction wth th&]@&ﬂn&}éfnéﬁrbgrth@@oﬂéb??% Eﬁfbnz?:%tupwggt? J'm n/ m
i n 0 e con :

of extract against 0.04 U extract e |lipase B
of Candida Antarctica (Eukarfhs E(PlVrrgaotlsmr)ofméps i) ahdr(e) pandce ditecied

t f d t he EPIV t | t t
cctive Torm b0t EPT Y SaRl Sl dusRerin abohe, S5 che
T, et gl et o oo i ek O USROS, K0!,

vector containing the T7 R I'on "prono

5 MAID 2Q03 vector thus obt effectednwan theedobor pigetoyiargl thd eadidy \ofr grct i on
with a transl ation extract of oli traln possessi,

n E. a
bet a- gal act vsi dase acti vit yeSUiSpky Qgt%'l‘e Uk I?PW""P@BE’E‘?"B% wadsbut IFDNR was
carried out. By incubating liNe " i at
. F’rahé@r%tlo?ﬁre%n@ﬁ?é‘sgﬁl ':fraum q %Qﬁfﬁﬁﬁ It Jﬁ?{g?ét% M

37 Cin the presence of Xga Cinas
pH 7), the two tubes changeteadiion, theeopivnal purification ef thef MRNAreary beubes

A and B). By incubating a fracti e EPIV reactions in the
presencelbf” Xgal under the gawﬁ%ﬁ;ﬂ%&%ﬁo%oggsbg C, only the tube
corresponding to the EPIV rgpet jcefs \Wftthet Adjvitl a6kt prsteid §9ﬁthb§@ed a

t hermophi | i ¢ bet a-gal act osi dase changed to the io blue color” pelle

figure 7 tubes C and D: theSteh (@) aidoared eOlﬁethﬂ'iﬁthlmpﬁﬂod.eandoﬂm)l or
the proteins of the ITESOphI k’é#lh ara,?I %é opé %r e}gt §$ pL CI Eé& as a
the ) ‘F %st

consequence of their thermc t0ration dur ng

C). The mesophilic beta-gal {spexfiophstoraetry,vi toplorinemy,| orﬁlgennﬁtyecteiml. e, at
this terTFerature (thernal denat urat i
5dase)

gal act os It is ther ePBF%rdH&tq ﬂ?eeiﬁ% q%geioc[)qth)aﬁt FH?'PO&""E%F? by

containing a property sim | anytothéh@pprepadie mbhas. property if this property
is not detectable under the det ection conditions of the sought-after

property. VI - Translation extract prepared fromextrenophilic 20 organi sns

e O o AEbRsBhu SRR e TARABHIAY (hilfd<hBIdr AiibAfar0f dEUiCESEPRN ' ©

organi snms can be prepa tartin rom ce S accor

procedur es dmpjenmmaﬁgn Zﬂthajp(d&%%s (dh@):rlb)ed lpyeﬁoasly dohising k. laybet @6
speeds of centrifugati Rﬁi‘“ on§ ce~l reakag d the di fferent
reacti onbr PBPRSASHEER %)‘ﬁﬁ’?oéTss Py %{BFH%%%CW'B‘?S P rﬁ'ﬂ?ﬁés gptionally

transl ation paimigfig the ﬁneg hedtRin 6f thelsAinsple Bit stép! fa)raCopidrizily the caayigy of
transl ati on ext@facts ecorrem;)o?ﬁ@bl e to translate a gene whatever be

its genetic BvigfitHe Sttﬂé %Pﬁ%%@'s‘t rarBRDISHMItR Hag é??iPé"}?é?‘?H'? atEleR ng a
correspondengs, preRENg Mel tsﬂouémawfaéé.@nfrﬁgabﬁfg %go&.a%dowlﬁ; WA | Lt
expressi on of ‘'t he gene’ co |ng for the soug ter property.
molecule at step (c), and to carry out the implementation of the steps (d) and
25 (e). By assuring an increased repetition flow of the process of the invention,
or of a part of the process of the invention (steps (d) and (e)) this layout of
automatic machines permits rapid searching of the functions starting from

different nucleic acid samples.

30 Any plasmidic vector having the characteristics defined previously can
be used in the process of the invention. By way of example can be cited a
vector represented at figure 2 and constructed in the following manner:

- A plasmidic replication origin.
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1) A nethod for separating %%mﬁQYa%%g?ﬁgel Hﬁfﬁf ﬁ'ﬁ@??o‘fﬁmf'ﬂ%tzt gr‘éo'BBte% 5
tially pnesent in a biol ogi agEnesaniiibe cioaird)with theirl prbpepdbssome binding
characterised in that it consjsts he.foll ow ng steps: reparin
nucleic acid fragnents from%iS é?rﬁ‘&)F%'?R%PSQ%OQ%QIW%S"%%”@ﬁﬁgcﬂ"@g? d
fragments with a vector nol ggidhfdter system, the gene is located in the worst case

2000 bases from the beginning of the mRNA, which
permits effective expression of the corresponding protein

20 by the process of the invention (as reported in the
experimental hereinafter on the B-lactamase activity).

- Optionally, some specific sequences on both sides of the
terminators can be used as hybridization sites for a PCR
amplification of the nucleic acid fragment carried by the

25 vector.

- A selection gene camposed of a tRNA gene (4).
Optionally, in parallel, an antibiotic resistance gene (or
another type of selection gene) is inserted in the cloning
site. This antibiotic selection is used only for the

30 preparative amplification of the cloning vector. In effect,
during the insertion of each one of said fragments of step
(b), a DNA fragment is substituted for this resistance

gene. This system has the advantage of not depending



c) isolating each fragnent associated wth a vector nolecule or a part of
10 each structure conposed of a fragnment 1associated with a Ve(Us’MA'F?Db ul e,
of step (b), d) treating in vitro each fragnent associated with a vector
nol ecul e or a part of each structure conposed of a fragnent associated with
a vector nolecule of step (ol ao ahtibidtict seleston pivdicanthises groblests nof a

function of the transcripts_ohtai.ned in ste d), or proteins en coded
thereby after the transl gt i o ﬁf"'%%‘ﬂ‘ ﬁ'ﬁ]s&éfﬁ%’éﬁm@f"ﬁtﬂ%t A '9@‘:10 PRAed

. Laim 1 h Cerised | g .

in claim1) characterise 'ﬁer‘nﬁ!@éoﬁfaﬂﬁn% j%)rve\neteﬁﬁéﬁé:@l\fé c;rr,fabbggegg?g% tanv\,hi o

transcripts obtained in vifro in step ( lular ex 20 tr
enabl es themto be transl at@RA nothex ghaneithat apdssiblyt i introduéeghc biyorthef

said proteins by any appropgiate nmeans. 3) A ngthod as clainmed in any one
of claing 1 and 2, charact eﬁ?’?@ 099”‘?&@9"‘%’%' C&E’t@'&e ﬂ%\eéch.ﬂ”é’v ORI aof
one or several polynucleoti S G t h

transcription pronoter for g?gp@?g?@aﬁgjaﬁggm b ?E‘@L%ﬁspgﬁ%@%ﬁ%& by

facilitates the isolation opractieinyragasaitelispreadipg(af)a frartion oftthe dibeary
claimed in claim3, charactgri in that the vector nol.e cule cansists of
two pol ynucl eoti de sequence§'tl e@@ﬁ"Hﬁbﬂ%lﬂw PRI PN & dneqium §6nt?éq'f‘%tt§8n
pronoter) each of these seqselacken astilsietiessoci ated with one end of one of
t he fragllments obtained in step (a). 34 05 Prl AR 2009 5) A nethod as
clai med ¥n any one of clains 3 and 4, characterised in that the

transcri ption pronoter t ) ' C, . cul.e are of
t he st rljlrcl)gl typg. 5 6) Rﬂérrgt? é}%%aga?@Fgﬁ%ﬁ [ n%ﬂéﬁgﬁ\é%&‘(&g H(reg) %ﬁﬁ%&ﬂ?ﬁ&g
cl ai s, char act erinserudersarhplest fioe ructeic acid furmtionsesnd @ chara@enze thamt

simul taneously with the translation of .step (e). 7) A nmethod as clained in
any one of the pr%dﬁ’?fbﬂfx?‘E‘Pnﬁ?’r%%%“&d{)‘{ci?‘%s%‘adi?F"'t'-??&lcet hdnt§faed) Bt i on

of the transcri ptavdiistpisoRationsofesich mitreevganis p?eéérﬂriﬁtm]% 'b%r@?ét TRE of
the sane origin ar an orlgln close to that of the biological sanple. 8) A
met hod a8 cl ai medSPRUGRPIIRR ngeraargamisms cantainedin@sameplessknown ® givet

(). Cor 1t has tHEHR o FSeC, O BANTR fo Cpbicknt “BE her SEIAR0.A0 Fene
condi tions microorganisms present are recovered. Moreover, the process of the
invention offers a considerable time savings. The method of the
invention permits the realization of a better result, since the screened
20 biodiversity is of the order of 100%, in a time period of 5 to 10 days.
Whereas the prior art methods permit isolation of around of 5% of the
biodiversity of a sample over several weeks or even several months, as
much time is necessary 1o screen these strains in order to detect a
protein activity. The process of the invention is equally advantageous
25 for searching for the protein activities in a given germ or cell. A
genomic or cDNA library can be easily prepared and screened
according to the process of the invention. In the case of a cDNA
library, the vector molecule comprises a transiation initiation sequence
corresponding to the translation extract used at step (e). In addition to
30 its rapidity, the process of the invention permits a freeing from the
cellular physiology. It is thus possible to detect the protein activities
without having to resolve problems of culture and of physiological
states. The process of the invention permits directly going back up to
the gene starting from the detection of a function of the organism. It



of the test carried out in said step (e). g% A method as clainmed in any one
of claims 2 to 8, characterised in 20 that "the translation extrggty 3
m xture of several translation extracts. 10) A nethod as clained in any one

one or several t RNASE PELTs3686h8 b Blrictbol b Eb R Bele By k8RR
several substances gdid dmntamurThm‘ tchnigue penmits, Masksetd 6 speedvantf aig on
of the expressed proteins. A net hqd as cI aimed in any one of clains 2

to 6 and 8 to 10) &féﬁtawe@fersge § [$crepting Hf epanel several dunetions of & large
uni versal transi a“r?d}ngé} o?férgéﬁs%r ﬁbﬁ-ﬁa ekl noédog':ﬁkrgrgréf}ﬁa@g) g; ,gsg g

12) A method as claifed in an € preceding clai

in that step (e) canirébivlayicalasvdivgrsitye Thisproessowill fird imadh of it uBigURN
as ribozyme or tRNA spi.ne oi appu Qi ~au~u~(s ~0 ~usq.ao aouanbas a ~o do

apew si paaedaad aa‘é‘e(@?“ﬂﬁ?%t'ofbogptﬁﬂlﬂa%@”glﬁ@ obinshwstriad dnterestgarting from
poi fi o~oi q eu~ ~~u AHH yO
se pou~aw d (QZ ~sal§ﬁf§|t éh)&%}g%a~~ ‘bo"’g%e“(%'ﬂﬁaﬁf avy\g;oaﬁom ﬁ'%!]%osg(ggkﬁ? 9‘pﬁﬁ‘d
oi ~oNa~na ao swsi uelgan@m®~s~oad paanas ao auo wo~~ sa-~eui 6i ao paasdaad
aae (e) dais ~0 s~uawbEa; ag~ uoi gnn wo~~ a~dw-s poi 60~0sq auk ~eu~ ui
pasya~ -oeaauo 'sw yo fiui pacaad auk ~o auo ~(ua ut paw ~p se pou~aw d
woaado eaipua ~0 pi ped ~FiNafg, Ha%proBisslaf ﬂw&nv@ﬂ%ﬁ%ﬁﬁs%d’ﬁ‘f@é@t inihe é?'§~
gZ ui pasiaa~oaae4o g ~. O~ ~. SW Sp ~0 auo ~(U~ Ui paw yo

L ~wsi uE6ao oi ~0~ Gofr@eraommasﬁapraqts conceptionoft permtsa&mﬂanpﬁzatm of~new

Paasanal o-uavesa- Soes Witnof: Y6irky SyBUGY SSLERCTS Wi, Tl Bbanibanse 1,

auo ~(ua ui paw sp pErmitsLgeingdditeitly ﬂomltbe@@malcrpoﬁaqaﬁbtﬁ)ri’%athe%“qﬁlén@bbo

e~dwes ~Eai 60~0i q uaun 0~ ~ snoa6a~uEnp ue g-~

woa~ | ~~g~aa~ead q&r thg %@gﬁ Bml?}‘; Ppkéq@‘heetﬁ%ﬁﬁ%( 0\5'th¢aﬂ%'rqm-c
paasdaad spuawbea~ @ﬂ’Aﬁféh o\"barﬁé\ﬁ' ﬁ’%pr%ceﬁ%?ﬁ#@mv%ﬁhén%e“nﬂ%%ﬁgﬂ'ﬁﬂ%ﬂ 0
auo ~(ue ui paw e~ ou~aw d G ~on~n u~ pas ~"~ua

pi sa’r nnop you saop th?qé rm-zan@nunhtmmm MQDQFW of this (Qmaniansowlgch
~uawfi sa~ uosa u-~i »auk ~su~ ui pasiaa~
BuBauSeS e it BratieRgaiay

-0saeqo ~sw-sp fiui Wi S~0 sS pog~aw d ~suoi ~oun~
~saanas ao uoi ~oun~ awl s auk ~0 sai ~adoad ~uaaa~~i p aauuaw snoausynvvl S S ui
ao ~apasd ui fiui~sa~ ~o ~Si sugo ( S ~s4~ ui ,pasi aa~ -oeaeuo 'sw ep
fi ui paoead auk ~o auo ~(h d?"%‘ﬂns%ggs‘e{%%ﬁ-ﬂvadm fo.qtbp.mgpl%eu'(auioﬁ'ofdge

0i ~sW ~Zug A0~ s~di{@EEss of the invention described previously. This kit comprises:

- the means necessary for the preparation of the nucleic
acid fragments
- at least one vector molecule
25 - at least one polymerization agent
- optionally at least one cellular transiation extract
- the means necessary for the test of one or several
functions
- the buffers necessary for the carrying out of the different
30 steps

This kit can be packaged in one or different containers.



pi es nobat pa~ysusa~ sui a~oad auk ~o uoi ~oun~ auk 6ui ~sa~ ~0 s~sisuoo (a)
dais ~~u~ ui pasiaa~oeasqo ' ~ G 0o~ ~ swo ~0 auo ~(ue ui paw@& ﬁigq@’oq~aw
d F~ bbWg 0 s~ 0 5 MAR 2003 36 21 ) A nethod as clained i a& of
t he preceding clains, charac terised in that the biological sanmple from

whi ch the fragneo{%r%g%h%gé@&n@rcﬁa%&%&é SFARBIRbentIn Wikaspeardraani sis
S. 2 I d

and/ or nucl ei c aci A nethod as clained in any one of clains 1 to
15 and 17 ttheldxamplesact eairging dut theatnventiomitaabipliow apdntbpk refer 4o the
eukaryotic DNA bank and in that the transcription reaction of step (d) is
conpl et ed W%@M@W%‘d‘” uration reaction in vitro of the nRNAs using
a nuclear extract. 10 23] A nethod as clainmed in any one of the preceding
clainms, charac terised in that the vector nolecule associated with the

nucl ei ¢ saci d fr aigens s1i s saeschpnatic geplesentation \afc @y  examplen afhan in

ste b) each fragnent .js inserted,in a vector at the level of a clonin
si tg (()r)a r%@‘prj@??'HrPféb%?é??%s,s %&ha 'BYeé'\éﬁ"di c 15 ~ vector conprising: ’ an

RNA pol ynerase pronoter on one side of the cloning site and pos sibly an
RNA pol ynerase ternmi nator on the other side, or - a cloning site flanked by
two identical orFigiure 2rrepresams gl Smsnpis f & dapingredierdfop sae renstryationked on

bot h si des . r ' ﬁ[&% ] term nat or or

term natorssy?ﬁ'g%&%cgﬁgm%ag%c al ﬁggwﬁ%c{ﬁgléﬁ]ﬁ%) characterised in that
the proigmotets and possible term nators do not function in the

m cro-organi smused t repare the reconbinant vectors. inp S (c 5 25)
A method as cl ai ?ﬂ%‘@% %ﬂégﬁ"%ﬁl% w@g{ébaqf&ﬁgzglagngsﬁépﬁ, Qm’np%ﬁ%%' t he
econbl nant THeC AP SR 4Rl I the QLBHEC e SAIRERKTBNBAITR 6! e DY

t he assenbl }ﬁ% t leob?gg’:)nbi.nant n\S/ect orgéobt al ﬁe inﬁstep (g% |E sucLh%a
manner to cpexess®ftheimyentioR, and in that the recombi nant vector or a part

of the vector 30 contained in each clone of the bank is extracted by any
appropriate neans. 26) A nethod as clainmed in any one of the preceding

cl ai ns, 1gharac tELg:u&edt iepré@?tsitheiattiow bf thié iptéinenbf aﬂll)NAOpblmfdéedof

support sucl as chip, a nmem bra 0 nanotjtration plate. .
"pp N l9‘hen770ccl)c[:)cus fumicolans r(]'Ffu) oE:taE}ne in wjvo by éxpregsuon cloning. Track
A: molecular weigh marker 1 Kb. Track B: reaction without enzyme. Track C:

reaction with intein 2.

20 Figure 5 represents the activity of the GFP produced by EPIV reaction
(Emission of fluorescence followed by an exposure at about 400 nm) with
mesophilic translation extracts. Tube A: EPIV reaction with water (control).
Tube B: EPIV reaction with the vector pGFP.

25 Figure 6 represents the activity of the intein 2 of the Tfu DNA
polymerase produced by EPIV reaction with mesophilic-type translation
extracts. Track 1: molecular weigh marker 1 Kb. Track 2: T- (reaction without
enzyme). Track 3: Blank (reaction with EPIV extract without DNA). Track 4:
T (reaction with intein 2 produced in vivo). Track 5: Test (reaction with intein

30 2 produced by EPIV (pET26-Tfu2)).

Figure 7 represents the detection of the aclivity of a thermophilic
enzyme by using a mesophilic translation extract containing said activity.



D 5 MAR 2003 37 27) An nucleic acid sequence encoding a protein or a
correspondent transcript whose at |east one function has bee&ﬁﬂ Htg#&il ed
and selected by the method as clained in any one of the prec g 08 ms. 5
28) A plasmdic vector containing a nucleic acid sequence as clainmed in

| ai m 27 9 |1 ul . | & '
ol ai med’ ToERIACFENy 3 U BF WRATEnctfed & £ OO B ePIv, =
protein egsafnd itbLratdy cte? as] JupedEerERNATea AIMREkN Watbai(BoRtfol) 15 31 )
A bank consisting of nucleic acid sequences as clainmed in claim?27, or

vectors #scublatédrad 70n°C laflemc2dirifogationt diube Bs EQIireadtiom indukiateda@t 32) A
pl asm di ¢ vector suitable for use in step (b) of the nethod as clained in
any one &0 & aftﬁ"écqu‘g’%',onchar acterised in that it contains 20 - a

plasm dic replication origin, - a cloning site flanked by two identical
prormf’ers, such as that of the T7 RNA pol ynmerase, or any other strong RNA
pol ynerase pronoter, and possibly flanked on both sides by the term nator
of the same RNA pol ynerase, 25 - possibly specific sequences on both sides
of the term nators, serving as hybridisation sites for a PCR anplification
of the nucleic acid fragnent carried by the vector, - a selection gene nade
up of a tRNA gene and possibly, in parallel) another selection gene
inserted in tHe cl dfamegiats te. 30 33) A kit for inplenenting a nethod as
claimed in any one of clains 1 to 26, characterised in that it conprises: -
nmeand®required to prepare nucleic acid fragnents - . at |least one vector

nol ecul e 38 0 5 t~AR 20p3 -Sﬁéingmggﬁidpl ymerisation agent - possibly
at |east one cellular translation extract - heans required to test one or

several functitmsvectonpEdi28brdgrartaf the tamiy obpETivestersidevealoped bgps. 34)
e o 1 Y50sE e S, |8 RO PR RF 1 NQPAEN ColfBtaltitf O one
or sever &his vepwirpemitelexpression ofithie genecimderzha tontrehdetie Whipbhgeossi
15 promoter. The PINPONT™ (PROMEGA) vector carries the cat gene (coding
for the chloramphenicol acetyltransferase) under the control of the T7 phage
RNA polymerase. The vector pHS2-22-21 was constructed by introducing by
reverse PCR the cutting site recognized by the intein 2 of the Tfu DNA
polymerase positioned in the polycloning site of the plasmid pUC19. The
20 vector pHS2-22-21 correspands to pUC 19 containing the homing site (43 bp)
of the intein or the site in which the intein gene is inserted.

The strain XL1-Blue [Tn10 proA™B™ lacl’ A (lacZ)M15/recA1 endA1
gyrA96 (Nal) thi hsdR17 (rcm\")supE44 relA1 lac) was used for the
2s amplification of the plasmidic DNA.

2) Reagents
30 The restriction and modification enzymes reported in Table | below

were used according to the recommendations of the suppliers.



10 bly enable the sanple in step (a) to be prepared, the step of

associ ation of the fragnments with the2vector nolecule in step (b) to
be..possibly carried out, said fragnents associated with the \5edﬂm@r

nol ecuI e in step (c) to be possi bly isolated, and steps (d) gn e)mPo be
carried out. .A@R AF?. Al . A [.AY Table 1

.An@ Ay. Al LA A3, ASy. A35Y. AFn. A@y. A. A E. ALY. Asl % A, . AF . AUf 2. AY

.A2. A.sY. AL R AS. AS. ASY. A5@ . A{. A .A&,.A!9I Ay2 AF. A AS[9 A %E{]StFI’ %

~ytoi d_Z] ca] CE]’C‘&‘VEW‘CE’]’EH - Ttal cal
ca] caV]ca] ca]cal ca] caJcalcalU] ca gg ca%ﬁ?% j Ls il Cd]t%ﬁmmdrc

l'ytoj e [V]ca]ka] ca] c& ozl ca] caV| ca ca]mw]ma] caj a] ca}\pp].ga]e:ejrco@]-ca\/] (ra\/] ca

] ca] ca] ca] calcal.calcalcalcalcalecallcal 11 "##3$! $$PH%s" 3' 5 7' B +++, J
-~ U/ Ozupkf a\.\§a/da] ca] ca] ca] caPdapta] ca] a] Neve BvplandBiaddabs a) ¢a] cal
Al eoealealealecalecalbalea\dealeal i *
ga]s(r:rg] ga] ??U] T Nde T T T 200 M G A England Biolabs o7
; &<<<===6>{ vgk T Vigz NMecatcavicats; ca] v Teahcat cal ca
] ca] ca] cal ca] ca] caU]chil g-zi]vca] cal ca] ca%ofgr aV] ca Gvﬁ@?% [BOCCDA
EEEFFFF) FFGGHAH F VOEGPRK T cal cal cal Cay ) pucal caprc 2 | caj ca
] ca] ca] ca] ca]ca] ca] ca] cal ca] ca] fa]ca]calca]cal¢ajcalr HHN I'JJ SKKYLLDN{
N} NNOFOHOO QR T6 TTYURNAVW-ysn| d_ZU]5@aUgal] ca] ca] c NevaFheddmbBraad<al ¢a] ca]

ca] ca] ca] ca] cal] ca;]:clg]nsﬁw] ca] ta] ca] ca] ca] caV] ¢a] ca] ca] ca] caV] ca! WZZ||[ 0] n]
aaved AN 'at abcce:
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0- #10% ( & (lictoria (8) and of the lipase B of Candida Antarctica (llpB) (Accessmn
s number Y14015 in gene library) were inserted respectively between the
restriction sites Nde | and Eco RI of the vector pET26b+, in order 1o create
the plasmids pADH, pTEM, pGFP and pLIP represented in figure 3. For each
one of these four genes, the restriction site Nde / is over located with the
codon ATG of the translation initiation.
10
Each construction was verified by several restriction profile analyses.
200 pl of XL1-Blue chimiocompetent cells (1) were transformed with 10 ng of
each plasmid by a themmal shack (2), and the cells thus transformed were
spread out on a solid LB medium containing 60 pg/ml of kanamycin and 12.5
15 pg/ml of tetracycline. Starting from a clone of each one of these
transformations, a plasmidic DNA maxipreparation was carried out with a
TIP100 type column (QIAGEN). After precipitation in isopropanol, each
plasmidic DNA sample was resuspended in 100 pl of buffer T. The
concentration of these plasmidic DNAs was evaluated by a
20 spectrophotometric measurement at 260 nm. The purity of each plasmidic
DNA was verified by depositing 0.2 pl of each of the vectors on agarose gel
TBE 1%.

2) In vivo expression tests- activity tests
25 -pTEM: 200 pl of BL21 DE3 (plysS) chimiocompetent cells were
transformed with 10 ng of the pTEM plasmid by a thermal shock, and the cells

thus transformed were spread out on a solid LB medium containing 60 pg/mi
of kanamyecin, 20 pg/ml of chloramphenicol, 32 pg/ml of IPTG and 100 pg/ml
of ampicillin. After incubation one night at 37 °C, very numerous colonies
30 could be observed on the Petri dish, thereby revealing that the TEM-1 gene of
the plasmid pTEM is expressed and functional, and that it confers ampicillin

resistance.
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the Petri dish. All of these reacted to ultraviolet excitation (at about 400 nm)

by emitting a green fluorescent light, which permitted verification that the gfp
gene of the plasmid pGFP is expressed and functional.

10 -pET26-Tfu2: 200 pl of Bi21 DES3 (pLysS) chimiocompetent cells were
transformed with 10 ng of the plasmid pET26-Tfu2 by a thermal shock, and
the cells transformed thereby were spread out on a solid LB medium
containing 60 pg/mi of kanamycin and 20 ug/mi of chioramphenicol. A culture
carried out starting from a clone of this transformation was induced at DOggonm

15 = 0.5 with 0.5 mM of IPTG for two hours at 37 °C. After centrifugation, the

| bacterial precipitate was resuspended in 20 mM sodium phosphate buffer pH

7.5, and a cellular lysate was obtained after to several cycles of

freezing/thawing. The intein 2 was then purified on a Qfast-Flow column with

| a NaCl gradient. The activity of this enzyme was tested according to the

20 following protocol: 1 pl of the elution fraction having the highest pure enzyme
concentration was diluted one hundred times. One ul of this dilution 'wés
incubated 15 minutes at 70 °C with 3 ul of IT2 buffer and 220 ng of the pHS2-
22-21 plasmid, linearized with the restriction enzyme Sca /, in a final volume
of 30 pl. 15 pl of this digestion mixture were deposited on an agarose gel

25 TBE 1%. After migration and staining with ethidium bromide, the gel was
exposed to ultraviolet. As shown in figure 4, the analysis of this gel reveals
the presences of two bands of respectively 934 bp and 1752 bp,
corresponding 1o the cutting of the pHS2-22-21 vector (Sca / linearized) by the
intein 2. The gene jtfu2 of the plasmid pET26-Tfu2 is therefore expressed

30 and its product, the intein 2, is active.

- pADH: 200 ul of BL21 DE3 (pLysS) chimiocompetent cells were
transformed with 10 ng of the pADH plasmid by a thermal shock, and the cells
thus transformed were spread out on a solid LB medium containing 60 pg/mi
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30 minutes at 50 °C, and centrifuged again. The supernatant of this last step
was used as an enzymatic extract for the measurements of activity. A
10 negative control was made up in parallel by carrying out a similar extraction
on a culture of BL21 DE3 (pLysS) cells excluding plasmid. The alcohol
dehydrogenase activity was tested by following with a spectrophotometer the
reduction kinetics of the NADP to NADPH at 340 nm., For this, 10 pl of the
enzymatic extract, or of the control, were incubated at 50 °C for five minutes
15 with 500 pl of TADH buffer and 490 ul of water. Under these conditions, an
activity of 15.6 UDO/min/ml of enzymatic extract was detected, against 0
UDO/min/ml for the control. The pADH plasmid gene adh is therefore
expressed and its product, the alcohol dehydrogenase, is active.

20 ] - Protein Expression Trials in Vitro (EPIV) with a translation
extract prepared from mesophilic strains (37 °C).

4 ug of each vector were precipitated in the presence of one tenth

volume of sodium acetate 3 M pH 6.0, and two volumes of absolute alcohol.
25  The precipitates were rinsed with 70% ethanol in order to eliminate any trace
of salts. Each precipitated DNA was resuspended in 4 pi of buffer T.

This DNA is incubated two hours at 37 °C in a protein expression

mixture in vitro containing 0.1 mM of each one of the 20 amino acids, 20 pl of

30 “S30 Premix” extract and 15 nl of “T7 S30 extract” (PROMEGA) in a final
volume of 50 pl. The “S30 Premix” and “T7 S30 extract” extracts contain all

the elements necessary for an in vitro transcription reaction coupled with a
translation reaction, notably: T7 RNA polymerase, CTP, UTP, GTP, ATP,
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5
A negative control was prepared by incubating ultra pure sterile water
in place of the DNA in the transcription-transiation mixture. The positive
control was formed by incubating 2 pg of PINPOINT™ plasmid.
10 The EPIV reactions were preserved on ice until the enzymatic activity
of each sample could be evaluated.
Vv - MEASUREMENT OF THE ACTIVITIES
15 1) Mesophilic enzymes
a) GFP activity

Figure 5 shows the tube containing the product of the EPIV reaction

with the pGFP vector that was exposed to ultraviolet at about 400 nm, beside

20 the tube containing the control reaction. Only the tube containing the EPIV

reaction of the pGFP plasmid emitted a green fluorescent light. The EPIV

reaction therefore permits the production of a GFP protein having a
fluorescent activity.

25 b) B-lactamase activity.

The p-lactamase activity was evaluated by following by
spectrophotometry the degradation kinetics of nitrocephine, a chromogenic
cephalosporin, at 486 nm (5). For this, 5, 10, or 20 ul of the EPIV reaction
with the pTEM vector are incubated 2 minutes at 37 °C in a BETA buffer, final

30 volume 1 ml. The average activity of the EPIV reaction with the pTEM vector
could be estimated at 8.9 UDO/min/mi of extract, against 0.6 UDO/min/mi of

extract with the control EPIV reaction. The protein expression reaction in vitro
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10%& () - | The control PINPOINT™ vector carries the bla gene under the control of
s its promoter. However, the B-lactamase activity of the EPIV reaction with this

vector was tested and evaluated at 6 UDO/min/ml of extract. It is useful to

note that the addition of rifampicine at 1 ng/ul, the RNA polymerase inhibitor

of E. coli, does not significantly modify the in vitro expression of the B-

lactamase with the PINPOINT™ vector. The b/a gene of the PINPOINT™ vectar,

10 located 2123 bp downstream of the T7promoter is therefore transcribed and

translated effectively. This implies that a gene located 2000 bp downstream

of a T7 promoter is effectively transcribed and translated during an EPIV
reaction.

15 2) Thermophilic Enzymes

a) Intein 2 Activity.
The EPIV reaction with the pET26-Tfu2 vector was tested in order to
know if an active intein 2 could be produced. For this, 5 pl of this EPIV
20 reaction were incubated 20 minutes at 70 °C with 220 ng of pHS2-22-21
vector, linearized with Sca |, and 3 pl of IT2 buffer in a final volume of 30 pl. A

negative control was formed by replacing the 5 ul of the EPIV reaction with

water., The positive control contained 1 pul! of the purified intein 2 fraction

produced in vitro diluted to 1/100™. Finally, a specificity control was made by
25 incubating 5 ul of the EPIV reaction not having received any DNA,

After incubation, the four trials underwent a phenol-chloroform

extraction and an ethanol precipitation, followed by rinsing with 70% ethanol

in order to eliminate salts. Each precipitate was taken up in 10 ul of buffer T,

30 and 8 ul were deposited on an agarose TBE 1% gel. After migration and
staining with ethidium bromide, the gel was exposed to ultraviolet in order to
analyze the restriction profiles. The appearance of bands at 934 and 1752 bp

on track 5 of figure 6, identical to the bands of track 4 (positive control)
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tested by following the reduction kinetics from NADP to NADPH at 340 nm.

For this, 5, 10, or 15 pl of the EPIV reaction with the vector pADH, or without

DNA, were incubated at 50 °C for five minutes with 500 pl of TADH buffer in a

10 final volume of 1 ml. Under these conditions, the average activity of the EPIV

reaction with the pADH vector was estimated at 2.3 UDO/min/ml of extract,

against 0.32 UDO/min/ml of extract for the control (EPIV reaction with water).

The ADH of Thermococcus hydrothermalis (accession number Y14015 in

gene library) was therefore produced in an active form during the EPIV
1s  reaction.

3) Psychrophyle enzyme

The lipase activity was tested by following, the spectrophotometric

20 degradation kinetics of a chromogenic lipid (1,2-O-dilauryl-rac-glycero-3-

glutaric acid-resorufin ester) at 572 nm. For this, 5 ul of the EPIV reaction

with the pLIP vector, or without DNA were incubated at 70 °C for fifteen

minuies in the reaction buffer in the presence of 100 pg of substrate. Under

these conditions, the activity of the EPIV reaction with the pLIP vector was

25 estimated at 0.50 UDO/min/ml! of extract against 0.04 UDO/min/ml of extract

for the control. The lipase B of Candida Antarctica (Eukaryotic organism) was
therefore produced in active form during the EPIV reaction.

Vv - Using a translation extract containing a mesophilic activity

30 for detecting a thermophilic property.

The beta-galactosidase gene of Thermotoga neapolitana was inserted
in a vector containing the T7 RNA polymerase transcription promoter. The
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fraction of each one of the EPIV reactions at 37 °C in the presence of Xgal at
37 °C in a sodium phosphate buffer (50 mM, pH 7), the two tubes changed to
a blue color in minutes (cf figure 7 tubes A and B). By incubating a fraction of
each one of the EPIV reactions in the presence of Xgal under the same
conditions but at 70 °C, only the tube corresponding to the EPIV reaction with
the plasmid coding for the thermophilic beta-galactosidase changed to the
blue color pellet (cf figure 7 tubes C and D: these two tubes were centrifuged
in order to color the proteins of the mesophilic transiation extract which
precipitated as a consequence of their thermic denaturation during the activity
test at 70 °C). The mesophilic beta-galactosidase activity is no longer
detectable at this temperature (thermal denaturation of the mesophilic beta-
galactosidase). It is therefore possible to use a translation extract containing

a property similar to the sought-after property if this property is not detectable
under the detection conditions of the sought-after property.

Vi - Translation _extract _prepared from extremophilic
organisms

Translation extracts of other organisms and in particular of
extremophilic organisms can be prepared starting from celis according to cne
of the procedures described by Zubay (1973) (10) or by Pratt (1984) (7). The
speeds of centrifugation, the conditions of cell breakage and the different
reaction or preparation buffers will be adjusted for each type of translation
extract by systematic trals. By thus practicing the range of translation
extracts, it becomes possible to translate a gene whatever be its genetic
origin: the process of the invention therefore permits having a correspondence
between the translation system and the punctuation of expression of the gene
coding for the sought-after property.

'q
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that it consists of the following steps:

a) preparing nucleic acid fragments from said sample,

b) associating each one of said fragments with a vector molecule,

¢) isolating each fragment associated with a vector molecule or a part of
10 each structure composed of a fragment associated with a vector molecule, of

step (b),
d) treating in vitro each fragment associated with a vector molecule

or a part of each structure composed of a fragment associated with a vector

molecule of step (c) to obtain transcripts, and

F

15 e) testing a function of the transcripts obtained in step (d) or proteins en-

coded thereby after the translation of said transcripts.

2) A method as claimed in claim 1, characterised in that step (e)

consists of treating the transcripts obtained in vitro in step (d) with a cellular ex-

20 tract which enables them to be translated into a protein, and testing a function
of said proteins by any appropriate means.

3) A method as claimed in any one of claims 1 and 2, characterised in
that the vector molecule consists of one or several polynucleotide sequences

25 that have at least one transcription promoter for step (d) and possibly a sub- .

stance which facilitates the isolation of the fragment in step (c).

4) A method as claimed in claim 3, characterised in that the vector mole-
cule consists of two polynucleotide sequences each having at least one tran-
30  scription promoter, each of these sequences being associated with one end of

one of the fragments obtained in step (a).
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@o0% & ()-10 5) A method as claimed in any one of claims 3 and 4, characterised in

that the transcription promoter or promoters carried by the vector molecule are
of the strong type.

5 6) A method as claimed in any one of the preceding claims, charac-
terised in that the transcription step (d) is carried out simultaneously with the
translation of step (e).

7) A method as claimed in any one of the preceding claims, charac-
10 terised in that the translation of the transcript in step (e) is carried out with a
translation extract of the same origin or an origin close to that of the biological

sample.

8) A method as claimed in any one of claims 2 to 7, characterised in
15 that either the translation extract does not have the function tested in step (o),
or it has the function which, however, cannot be detected under the conditions

of the test carried out in said step (e).

9) A method as claimed in any one of claims 2 to 8, characterised in
20 that the translation extract is a mixture of several translation extracts.

10) A method as claimed in any one of claims 2 to 9, characterised in
that the translation extract consists of one or sevéral tRNAs specific of one or
several codons, and/or one or several substances which favour refolding or a

25 more effective maturation of the expressed proteins.

11) A method as claimed in any one of claims 2 to 6 and 8 to 10,
characterised in that the translation extract is a universal translation extract re-
gardless of the origin of the sample.

30

12) A method as claimed in any one of the preceding claims, charac-

terised in that step (e) consists of testing the function of the transcripts such as

ribozyme or tRNA.
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15) A method as claimed in any one of the preceding claims, charac-

10 terised in that the vector molecule associated with each fragment of step (b) isa
plasmidic vector which, preferably, does not allow said fragment to be ex-

pressed in vivo.

16) A method as claimed in any one of the breceding claims, charac-

15 terised in that the fragments prepared in step (a) have a size from 1 to several

dozens of kb, preferably from 1 to 40 kb and advantageously from 1 to 10 kb
when the biological sample originates from a prokaryotic organism.

17) A method as claimed in any one of the preceding claims, charac-
20 terised in that the fragments prepared in step (a) advantageously have a size of
the order of several dozens to several hundreds of kilobases in the case of a

eukaryotic organism.

18) A method as claimed in any one of claims 1 to 15, characterised in
25 that the fragments prepared in step (a) can carry a pattial or entire operon.

19) A method as claimed in any one of the preceding claims, charac-
terised in that the biological sample from which the fragments of step (a) are
prepared originates from one or several prokaryotic organisms or eukaryotic

30 ~ cells, or even from identical or different viruses.

20) A method as claimed in any one of claims 1 to 18, characterised in

that the biological sample from which the fragments of step (a) are prepared is

made up of a sequence or bank of synthetic nucleic acids.
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23) A method as claimed in any one of the preceding claims, charac-
terised in that the vector molecule associated with the nucleic acid fragments in
step (b) is a plasmidic vector, and in that in step (b) each fragment is inserted in

"a vector at the level of a cloning site or a restriction cassette, said plasmidic

156 -

20

25

30

vector comprising:

- an RNA polymerase promoter on one side of the cloning site and pos-
sibly an RNA polymerase terminator on the other side, or

- a cloning site flanked by two identical or different RNA polymerase
promoters and possibly flanked on both sides by the corresponding RNA poly-
merase terminator or terminators, '

24) A method as claimed in claim 23, characterised in that the pro-
moters and possible terminators do not function in the micro-organism used to
prepare the recombinant vectors in step (c).

25) A method as claimed in one of claims 23 and 24, characterised in
that the recombinant vector in step (c) is isolated by transforming host cells by
the assembly of the recombinant vectors obtained in step (b) in such a manner
to create a clone bank, and in that the recombinant vector or a part of the vector

contained in each clone of the bank is extracted by any appropriate means.

26) A method as claimed in any one of the preceding claims, charac-
terised in that it is carried out entirely on a solid support such as chip, a mem-
brane, or a nanotitration plate.
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29) A cellular host transformed by a nucleic acid sequence as claimed
10  in claim 27 or a vector as claimed in claim 28.

30) ‘' A protein encoded by a nucleic acid sequence as claimed in claim
27.

15 31) A bank consisting of nucleic acid sequences as claimed in claim
27, or vectors as claimed in claim 28, or proteins as claimed in claim 30.

32) A plasmidic vector suitable for use in step (b) of the method as
claimed in any one of claims 1 to 26, characterised in that it contains

20 - a plasmidic replication origin,

- a cloning site flanked by two identical promoters,
such as that of the T7 RNA polymerase, or any other strong RNA polymerase
promoter, and possibly flanked on both sides by the terminator of the same
RNA polymerase,

25 - possibly specific sequences on both sides of the
terminators, serving as hybridisation sites for a PCR amplification of the nucleic
acid fragment carried by the vector,

- a selection gene made up of a tRNA gene and pos-
sibly, in parallel, another selection gene inserted in the cloning site.

30

33) A kit for implementing a method as claimed in any one of claims 1
to 26, characterised in that it comprises:

- means required to prepare nucleic acid fragments

- . at least one vector molecule
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- possibly at least one cellular translation extract
- means required to test one or several
functions

5 - buffers required to carry out the different steps.

34) An automated device for implementing a method as claimed in
any one of claims 1 to 26, characterised in that it consists of an arrangement of
one or several supports, robots, automatic machines and readers which possi-

10  bly enable the sample in step (a) to be prepared, the step of association of the
fragments with the vector molecule in step (b) to be. possibly carried out, said
fragments associated with the vector molecule in step (c) to be possibly isolated,
and steps (d) and (e) to be carried out.



