Met hod for inproved selection of RNAI transfectants
The present invention relates to the field of gene
wonewiocy@si on by nmeans of RNAI . Mre precisel ypCcrme2005/013343
present invention relates to the field of selection
principles for enrichnment and isolation of cel
popul ations with a respective RNAI nedi ated gene
silencing effect. In particular, the present invention
i s applicable for functional gene analysis using RNA
for transi emetHMfdr%?r&v%a RIS BYFRIAQ tarBRR Bints
expression in the field of oncol ogy and apoptosis.
Background prior art The phenonenon of RNA nedi at ed

ggme piéhdeggﬁiveﬂld}?feld@&{?ﬂ@ tﬁ@iﬁéfd dfgbnkiihadtivhiod Be meani of RNAI.
nor na 11.S el egans syste 0 ecltl1.0
oGRS e BErn DA A T b RS Fsgtiph gnEles for

r eatithment aad isabetiwin ofatll popdatidisevitle s pesptdtive ReXienédided gene

’si?qugm %?e%tse L zﬁ*ﬁaﬁg 4l %}gg@ ese H'J(v%ﬁ% %fﬁﬁlﬁlﬂeefng H?lgtl$1§3 gene

aﬁualvsns peing R écvr tm:mnt oed logg(tarm silenging@ Zpne ¢xpreshiondn the

sy§Rﬁﬁ§m_g@ Ad@obtost i on i s achi eved successfully,
i f shortf %Ie s?randed RNA nol ecul es of 19-29 bp

wer e transfected in order to transiently knock down a
S@@Ghﬁbﬁn@ﬁﬁ@r@i i nterest. The nechani sm of RNA

nedi at ed gene 1 nactivation seens to be slightly

different in the various organisns that have been

i The gthiegameniors of REAI nlediagdd gemy stlaming hovieer descRNA first in the

n%%'eﬁl(gr%gb ﬁp %legéﬁée%}&a%é tlﬂ gvr%l?ég]fs ﬁ-?%rgﬂlt]eactlgg Sr1 n%dou%le stranded

transcrlp I Ona
byRNA enelpeidesiviserepertad gornawlie o thWa:,tlcpvapf thyf resprstivo gene

calk@th0RI559. %‘H&?l &% RMB; 03 D3B3 Qlne SRAUENCRas been disclosed in

sp eC|f|C|t radation is, déterm n
dergniey @%éd%ﬂeﬁg‘% BrmEpals AR, Harfécuéa%%@ﬂﬁ@a‘? 1144 623).
SYif ) almge f}@&@ﬁdgdd&ﬁ@acﬁhﬁadﬂ 15€c}ﬁ@ﬁ§ﬂ|s|@étgsﬁﬂ]?[ i) @l:cicbrﬁtc%uble stranded
iLit troductio clu nsf.ecti.n
DOk Ui R AR SRR P 4 ARGl ek Bwn o
expecﬂisgennoﬁﬁatﬁm vect or const ructs which directly
result in. a short double stranded RNA conmpound havi ng

a sequence that is identical to a part of the_ target )
R\Remmtchenisa, of RN Armeiatedstsne ingstivadionsgershiNpx slightly different in

cqrﬂ@tziﬂwssor ﬁﬂﬁn@&x‘%ﬂ hg&epeeﬁqﬁﬁe;sg%fééi by tfefég]rfri g@ @ﬁstems, however,
Sl ese.,.constyr e S
MIQ 1oL geTe Tl la%ﬁsﬁ 9 PR Jaqsawtfwgg%wagon of the
| trarigét PIROCRS8@ kel Miiyotha chduhtdeasst rapoleditdNAhibnegaRdof the so
o Tl S RRPE Y. FRRBORT B Pty Spdcdfe) §FoBhraddion s
t rdateshiredcbyathe hindegtideceeubnce bf thecpeqiiid sitisgnsakNh Rivnd loaded

C‘?Hé)tthb'ﬁisd‘é’osmﬂkieady been perfornmed by neans of
coexpressing a ce surface marker such as CD-4

(Barton, G M, and Medzhitov, R, Proc. Natl. Acad.
S%ﬁ»@@ﬁniﬁs o&%ﬂﬁt?e@%)mt%é&fc%bﬁ‘lﬁﬂﬁﬂe trERWBMRIG, thPdo@FlelsBanded

! qﬁ\bg molecule 1tse feorr]tirll o expression of DNA vector constructs which directly
result in a short double stranded RNA compound having a sequence that is
identical to a part of the target RNA molecule. In many cases, so called shRNA
constructs have been used successfully for gene silencing. These constructs encode a
stem-loop RNA, characterized in that after introduction into cells, it is processed
into a double stranded RNA compound, the sequence of which corresponding to
the stem of the original RNA molecule.
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coexpression of a cell surface marker has not been
used for enrichnent or selection of cells expressing

w@rooats378é ci al | y i ntroduced shRNA. Sel ecti on 0OPCT/EP2005/013343

transfected cells including cells transfected with
RNAI expression constructs can be obtained with

di fferent nethods. Most conﬂﬁ%fy, the vectors contain
eucaryotic anti biotic resistance genes such as the

h cln resi stance ne or the ne |n resi.st ance
KNG SR DI BN SR PE: RABREN R P SHRNA

| e@ﬁ#truﬁ’falhm alresd behi pefrfdifnetirla)nslﬁeﬁﬁk ed dbékﬂrﬁsslrg 4 leell surface
usa of .ex ca t NG, aSur

?geéﬁsuc 2P Eﬁség gar{%ér%f'lglt o,ta%gc’lrlsln%ﬁg 0y; lémP occg\%fl f\cad Science
eidSént99e>(r36@3§s dd94114946).hddawavet, | prioBulys eyaeptdsgnt  invention,
e@{&%@?&lﬁﬂ%{?‘?& cgl?gdrﬁcmrl@ hgf) hay ISE%H ulgé/d for %%8{{%? lsbl€ction

rom nent exanple is_ the enploynent

f of mlleﬁxnrn@mg@naatlﬁ@#btlytrﬁéwé SQRBW h factor receptor
1-NGFR as surface marker to identify transfected cells

boSdide BhdTgeBried ol CRARORE LSRR 371@%{ expression

r elqmﬁtflﬁtssﬁ‘ﬂelbdibbﬁaﬁﬁﬂszvltﬁ diffengnt &ﬁéthsdi Mo feeatreshlwi the vectors
si | enci al.ning a shR expression. . .
PR Aot i thEOR Bhitand Borkh S RRAE R B ycingrerigance
ageaddi theoreamyeipresisisnonganensnothet nfedrodeﬁop detsstiony enrichment
EQH@Q? Fe%t? ?%P sglle&ﬁfne%%fegfegtc@flﬁls (tﬁﬁf e %@e eésf(‘)n cassettes
vivo acti uorescent narker prote

asaFading aofuriaee ABtigant which iy rsfsthéb pal Pt ﬁarﬁsa%léea&t dpyer extent
vgg@gg§dgpﬁﬁmﬂmg§ggng shRNAs and enhanced green

fl uorescent protein (EG-P) have been explored (Koji ma,

S., et al., Biotechniques 36 (2004) 74-79). Cells
e)Snb&q&ér[’tgr EeFiehmeyt ¢l @tis heryeer bisthidd by fldvowytometric methods.

c tri.c g f GE

s)eg rogrl%nﬁ%ré %Eaés @everé?yrggrgwgfbgc%% Etﬁles SW- Eeiy nerve
O\gecv‘e&xpfae‘sm wsaeptey 1-SN@HR as yuofaox ingarlsérf b idenitify transfected cells
trnshieatgd £l Qtoﬂi\éte}hzogvn%ggj)wldﬁgzee dependi ng on

the ce type U since the fluorescence
signal of EG-P largely depends on the protein's

C (Béglaésr@itib%hc selaétedn ﬂnéthl@&§ tvhfcﬁ&ﬁu:ﬂby r%@ht@déﬁerﬁll wetks, Oiing cells

t h trat
L EPeCteT St Slepat AR ehining 4 RN pirSessipg oot so far
cdmes baherearishdde and n;glecréd a;str@r getaddéivmal eefpresssorc ebdstruct for

d%%%Jémg%_f&%alzcr?ﬁgb{g%n:Jﬁlt%lé{'grsce'éﬁglrﬂg%kﬁn a@@@%l & QM tlH vivo active
E(Qup(@tmtfm@ken\protmﬁ kallowy arglysis(ddeansiently @g@fqepted/transduced

Fl gy exe@nd cP r%?ésﬂn PhRNE st bﬁ@erﬁﬁﬁ!:édc%l;éeﬁnﬁu&%tent protein
protocols |s§ New Yqr k nd Harv

GEP jhayg beeeyf ed Kanmaode £f 2 §,7§1026F3511qu%é§ éngﬂ‘% 74-79).
i tCéﬂ@éx 128ss R BECHP @by dlbebpéretbbd by Avwriioattttiomethods.de
an |nproved nmet hod for the selection of cells

transfected/transduced with RNAI constructs. |In one
asfﬂ)@xcetvgr,idsagmsf ]:"ﬂPRm;j aesetectdn tﬂaekanhas enveral dveenbadks Rist, EGFP

?éfegf %gl ﬁ’\lﬁ‘lt ic cl e?gq tgarnsfe?tﬁa gﬂ%?%tﬁmﬂg degree
dependlng on the cell type used. Second, since the fluorescence signal of EGFP
largely depends on the protein’s conformation, which is perturbed by various
fixation techniques, this strategy is restricted to applications alleviating fixation of
cells. Third, in cases where silencing of a target gene induces cell death, EGFP is not

a useful marker, as cells with damaged membranes fail to retain the soluble EGFP
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constructs. In particular, it was an object of the
present invention to provide an inproved nethod for

WORM6/0635686 at ed gene sil encing which all ows theP@mEP2085/613343

of apoptotic processes in a stage of transient
expression. Brief description_of the invention Thus,
the present invention prOV|de§ nmet hods, conpositions
and kits for an inproved and accel erated enri chnent

a | ection .of. cel nsfected wth RNA . .

oxtbraler S kel v (0T OLES  Mubiet propwns prgperties

[ mppmaitions sd girotectledWiley-disselN e d dilor 1998aetd Harveayn K, et al,,
n n a eucaryotic cell conprising

)t%{t(?%r% E%Ong) %%e%cggr yotic cell with DNA conprising

an expression cassette for expression of a cell

S W‘He?éf&epﬁ Wa? Lu'i] 0 @Qt 23 'ﬂh@féﬂ%e‘%ﬁ ﬁiv@ﬂn&rﬁ Vidlet aﬁ 'imFroved method

expr eSSI oun
atp Bibhe s ?ctwﬂaefi F‘?')lglt e %ﬁﬁé@eﬁ it aRkifAg SABStrcs. In one
V\lr:ﬂs@t it Sk dneatet S e éﬁé@%ﬁﬁ‘trivenﬁ(ﬁf t@PP5ESS b ﬁm@fov@d RNAi
ce

caprbed iR e e mER B R ol B PR et bl rova

veohgrudiNAn pajtietar] dhwaesndn abjeétost thelpeestnbmvelﬁtlcﬁetd provide an

m&%¥%%&ﬁ8d gfﬁlln N%?léle%\/\?%ﬁe gl ﬁ&ﬁ# Q\?hl(ﬁ)lr {o¥saRE Ynalysis of
c @@pbﬁﬁﬁprmsseﬂnﬁﬁtiﬁe@ﬁ Erasient exprebsioren r ic h ment and

sel ection of cells which express said cell surface

protei.n i s perfqrmed by nmeans of cell sorting. In a
é@@géi§§§€8¥—i§¥%—%¥%§@nt invention is directed to a
conmposi tion conprisinga) a transfection reagent b)
DNﬂgs risin an . ¢ ress¢ n ca sg&te for . resi og P
c&l9 PLUFfateeprat 4 A% ﬁsd“%f ’prc‘é%‘EP% 9884 lyg for an
f ompemdemdl agcelohted eRNAhmennpuiuseltctismbticals tposiaded @ithgRNAI
SoPlorspacki vating expression of a gene, wherein

sal expression cassette for expression of a cell
surface protein and said expression cassette for

eXRrL£st Mpeaf tie FAint GOVRABAGs af&tdPAS atbtiosy %daqna%mon of
vect or Prefer ably, sai Corgrgr]ipoy tion carries only

orfEPTeyen Ofa FREEER R eWOt*FW 1¥2%xpressi on cassette
for expression of a cell surface protein and said

%r es[lsal Otrc]) Casset 1t1cearfoot1c ceﬁ 1?11 ﬁaﬁgco r1 1n exp cassette
| ocat ed o ¢ e e Vectof R 5 gﬁ?r& 5§B%%

t he p!rfels enpresshe o @n:ell ssugfare pretdint end are ekpression cassette for
conpr 'eﬂél%gmﬁ{] SXRI §BSALoARRRRE ! %aIPOI‘ e?B{l&? SB(QHg {apable of

1- NGFR an expression cassette ressi on
RNA  dBHOBHHE ea&?al%ﬁf)é@ﬁogeaeu Qer@aba%deexafesswn cassette for

i nact ickpiekdich SKPESISHHAEE Hotedn SRDGId quﬁes@iéﬁ%é‘s@&é for expression
cell. In .ourth aspect, %fge resent RIIIOHIS

di r ect%d LORPOUBE A Lot Same vector

b)  enrichment and/or selection of cells which express said cell surface protein.
Preferably, said RNAi compound is a RNA with a hairpin conformation.

Also preferably, said enrichment and selection of cells which express said cell

surface protein is performed by means of cell sorting.

In a second aspect, the present invention is directed to a composition comprising
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a) a vector conprising an expression cassette for
expression of a cell surface protein and an expression

wWe2ws061786 f or expression of a RNAI compound, SBECTEP2005/013343

conmpound bei ng capabl e of inactivating expression of a
gene, b) a nonoclonal antibody or a polyclona
anti serum directed against sard cell surface protein.
In a specific enbodinent, said antibody is |abeled
h tity or covalently bound to a

f gtgﬁ&%&kgn%%xgﬁother speci fi c enbodi nent, not
rr_bl) ual eqommgmgeaw exhrestien onesctie Sor ichpasadowd, a e surface
kit a F&Elﬂ' 4d atnoex#)pé@sﬁﬁ e2&8te fo?\é%lleks% {)M RR&G com ound, said
conpri ses a trans ecti on_reagent ed descri B
of i nGRRPPHH naucgmbéesefjlr%w&lngteﬁerepﬁm eht genss é‘r‘hqr@n said

is di E}Qﬁ%ﬁﬂ)ntc@ss@tté’fﬁir reb6n bﬂﬁé‘éll' s\ﬁ?ﬁa&é%}o&fm EXPEAS SXHBssion
ofafg Q[Ot??aeucil%% g{\ﬁg conpr i singa)
t r ansFEETHORT G¥PTESS CREPPUR AFF IBF\W'Q: BRPRE &g vector

an expdssi on cassette for expression of a cel

surface protein and an expression cassette for

expression of a RNAi conpound, said conpound being

¢ Bpeferblyosaifl eempositionnearsizp oakys un tygfe sfavettgreNA. Thus, said
W@)?ﬂr@ésfbns Blsebt@XRE &% fe@ﬁoﬁ; %Sae LA sl e SXBEAS $HE nsaf%l F)gbresswn

cell surface protel sai d expressi‘on casset
ekpre 6??%?3519n %ﬁemmenéa@ Ipestest erithgisamp @ecg@maéNA
vector DNA, and b) enrichnment and/ or selection of

cell s ,whj express said cell surface protein. In the
cBhec i, e T Blrat (WGRHRY $h UEiB Fempector compring an
. exprasstany agssaite 66r expesiei of 1NGER gaitk'anS &rbssid@ cassette for

a e 0 speci f | arget Rl
i g ﬂrlr"gsglfi)élt éfdgggﬁfi’l %ﬁg CnoC{r‘rﬁgld B %kag 8?&? ﬂé\hnacplvatmg
i ?ISIEIB#SIQDSOf@)gnnh@@ evgeryatic el t r ansf ection with an
expression cassette for expression of a RNAI conpound

h%a prgﬁgrsor of a RNAI conpound which is
EyEEmsPSEt, ﬁh%egé%dmreﬁflenas drgateddp afd sampBiging

endogenous cellular nucleases. In a preferred

np q} sai d .inactivation of & ge expr essi is. a
t Phnsf d800F SARPSIRE Gn XPP e BREAEHE % SBFCTRE B B Sehpurface
i nvenpiasein and ansxpressiom agskéttealor exprbssloheofngNAf tov@gdo@sd, said

| nact by Iﬂgan{af@eﬁ%e;sganﬁapnqgwaugg %fgr%s% FaRged! thin 2

po at| Sel

gs s@meonqclpnghprtibodiitaxa pobdpndmmlmruof dizedtéds against said cell
coexp§ﬁ§§bggﬁghe i ntroduced cell surface marker offers
t he advantage that respective anal ytical assays can be
performed within a few days after the transfection

| Isel §pec1ﬁb r@xﬂycﬁlﬁmeﬁtt gl &ttbokdy an 4RI Aith as SedetaBOkiflity or
pcqp ngs tlnggﬂiable transformants associ at ed

w TR Y&8?% 855 'h di sadvant ages that result
fromintegration events into the host genone.

In another specific embodiment, not mutually exclusive with the one described

above, the kit according to the present invention further comprises a transfection

reagent.

Detailed description of invention

As disclosed above, the present invention is directed to a method for inactivation of

expression of a gene in a eucaryotic cell comprising
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In anot her enbodi ment, in order to achieve a pernmanent
i nactivation, enrichnment with a reconbinantly

wexpsecred cell surface marker facilitates andPCTEPZINY013343

cases accelerates isolation of stable transfectants.

Wthin a very short period of tinme RNA has proven to
be a highly specific and powexful tool to reveal gene
function, and is therefore extensively used for target

validatiagn in academ a.and the armaceut i cal .

i Wdus%rﬁ%s.fecsenfogra,eu%owa‘feﬂm@é PZ\E% FPBREFRG 28 CrREsfre@ssette
gﬁl\;\é ﬁﬁfegql\ﬁik)sﬂcoﬁf 8f ] &eilllt Elﬁrféﬁeu;iﬂoeﬁ'h a{ﬂilaﬁ bxpresioar td&ﬁtte for
Si n , airpin RN shR Tusgc
T \rERoRt SR noR b oI S aePoH btok SFbibte of
chenm pattiyatinyg ndxpessiae bfsialiNAend, svinaeipesat ehyressicst casmegte for

depen : r i fect i ey : _
oy SRR B S R PR L LT, PBgresion
cel | bfnBNAI pemppunredre bacatedosithe samse yactord NAsandy

gﬁ We gl @rRET: L ABRE SeldiSn bP cdls mc%réﬁ #$ EQIGuLREE protein.

iciencies, and are only tr in nature. In
contrast, vector- derived shRNAs out perform si RNAs in

f\/b ne tﬁjéJEcﬁlttE)tthbeﬁe bf@_ergqmlejﬁ‘l?fﬁﬂa ﬂﬁ:nt?rrﬁi SR Rbred @@E@ssion of a
reqQuer ey provide.a vant.ages vect or base

R SarIbhe Ahel s dirddation P HAES Greih VEEhA BRTSted by
gernmsADeompbeed. i Tie REAKkeospoand idelf iy eynyhasizad witeakransfection
vectors (Brummel k T.R .. an rd . ;

o S R G s o BeessishU SURPiBRor R orMibrecusor of a
v &N Adr sonop@nclomhichest yubstqueontdy Ipaeaessedninfaow RNAi compound by
t Laasta6td Qnuef hhaigacy. Mst of the work published on

these’ vectors 1s based on cell lines, in which
expression of a target gene is silenced due to stable

(e)égraleﬁﬁéféﬁl\lledf])femﬁggi%%déla[@@%a%ﬂva’ziggﬂﬂrﬁﬁ elzdi 3 rgﬁi&)@ is a transient
pl.en, . ne r. -1248) .. .. . . .
HERsEFIong I iP5 8 Bipstiel B3P0 GBS Tdokiria i bene
t eldfimedsasaindctivatigh by expreseasof aldeetaRNAinecatipo ungpulation of cells
accprding to th r.ese I hyent i

B SN Bl By TR, A of ca
cassgreseingrbe pomdniadesl sudaemakenpfénehalsidyantogerthatagspective
_ngﬁgl?ﬁéa'l q?s%};é B 60 %Eﬁ@rn’f@oﬁﬁhﬁezg'?&«nggys' after the transfection itself.
i dentical/conplenentary to the target ggﬁg‘épat has to
béViprearari iEanegnt Aransieraen \Astays Rkl Jupklemanel SRRl gtable
Sttf AR rBhnts AesoBNAId wiehpReadd sy dewth disstvahfags thatamult from
one DNA fra nggbé .HP‘@§BOSite pronoters separately.
StPiegrabipy SYerdt § % OFHs"e®se and antisense strand of
the RNAI conpound may becone transcribed fromtwo

i nde den ' R o) r i . !
BB 0Hh 0 T oA L Rhmen
i Wit irerpremniithiesxprésecdeesioseptaco maglai faglitagss indgngpany cases

MER eerfe?Rol%o?ﬁéﬁ]@&ﬁ%fé@te{ﬂ?s.t he concept of using a
cell surtace protein as a selection marker. A reporter

gene expressed on the cell surface can overcone the

I eFtthinch iv@ﬂ?sshaﬁtsgé‘rioﬂt ik RNANRsuseval tERER Hghih spsific and

t oxi ci and lack of utility for anal.ysis, of.

aw&egﬁ/ tool fo eyeal geéle'{fiplatijl]@gt glag % eé%/reteﬁgenswely used for target

| onadiddtfannint ycademniseargl that pharmaceutical industry. So far, two major gene
silencing strategies have emerged for in vitro studies: small interfering RNAs
(siRNAs) and small hairpin RNAs (shRNAs) (Tuschl, T., Nat. Biotechnol. 20 (2002)
446-448). The use of chemically synthesized siRNAs is hampered by a strong

dependency on rather high transfection efficiencies, which limits its applicability to
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factor receptor, and thus inactive for signa
transduction, is expressed on the cell surface and has

w@e@weoe378© b e a highly useful nmarker for cellPCI/EP2005/013343

bi ol ogi cal analysis (Phillips, K, et al., Nat. Med. 2
(1996) 1154-1156 and Machl, AW, et al., Cytonetry 29
(1997) 371-374). Conbi ning tTﬁS valuable reporter,
1-NGFR, with a shRNA vector (ternmed pHC vector),

f i t i,gh- t t .
o el P et fol Bry HerQRsRa rRu S nrRY Selliessrmeriments
otiut randiffeetit (hﬂneﬁe«.‘,m(ni effjenciet, arBikmet bn}fy trhssistt ojpenatiire. In
Se t | O
eﬁ?)rlltgassg t(06 il s%rll{lﬁ oca?@)&%}(m ﬂﬁhAs Fg GHE cM}gt?(?n of the

surfa

rrac}he,vedfgane ellﬂmcmlgmffqrtt M@SQ‘I’@C‘W}D prQyﬁdq alhm@\faetﬂgam%a Vector—
é@!eﬁ %%P&?lg? ryy%le Eor@)\lﬁbtl RREH R or ek ?éhgsegr selectlon

at t Iovmngt ree r gwr nts a
Tmar @g@e tdqeh%erﬁwmr@bvqctcgh RugmdkamaRpr-Bs 8ng Bernards, K., Nat.

C @{rev esRAadi 5926080 FBNTLS). mmﬁs@l dhRATA aexbfegﬁoﬂl eouee’[ors tovkrcome
pressi o of th surfa gj%er sh

aﬁesg]l‘it]é?Pé A% Vﬁéraﬁl GRRgY- %ﬁt@g G]t&? ubhsrt]led on
palﬁd@metﬁo@fis baised e sdell ¢1(ﬁ|e§ in @hidhrexpetdiibn ofia tirgesgene & dilenced

oteins ar nc i.r |nt I I r
Sk 55 nBle iR af O ARNE BlEded Rl MR obll (BRI N2 Gene
sUihtadé (PoQ) di2Aat-1a48). Hd\d@?@, génepdtioanef S@Lblle (dlll cIl@quayesembles a
Bi @@%ggg Jdkansfected Cell Sel ection User
Né%%é#%én Hﬁ%@enf invention is applicable in

general in all living cells expressing the socall ed

dgubRe¢ it doafpduRiAceviaingas Qhe%&é%lht afventibie izl B€ aGRRINABKhich is
her words.in all .cells where RNA. wedla

|
geRreSes bR en ABP BRGS0 GH e i ORI b Ror preferably
| I’19 &ﬁQQchIbaﬂd@Belnalppgthedfhf)&rseqﬂldnct yQDEISnMaI/eomp}eylﬁhtary to the

e}r[g R?\PA Qh nflas B nqha kfgt\égrﬁﬁ?ﬂ’ng{n?el Ené’%n&d ant1sense

e ce nv ent |
apphmd: abﬂ@ RNAl n@npalnmcb ma(y:éiel tgmacrrdmdrfrcgra rqnedT&NArfrargmmh with

%{}/}Eés& rSFAOIt r% 5 ?atelyv §tfli DeRRiver 0@1% s@ﬂsetali‘ﬁ a‘?ﬁ@éﬁ@%’cmnd of
in

nt I ransfornmants may bt ai ne

o b (VAT a@myom R OGS (EARSEIEReE ﬁ%‘t"ﬂo@\aﬂ%ﬂ;ﬁnﬁ PNAs

t RAcaihg RNOK o%%@f@bﬁateﬂé}@théaﬁﬂ@éq@h&smy be introduced
into the cells neans of electroporatlon or

nlcr t.i on. AIternatlveI ction reagent )
(il e g 5 preenanshigh serbRes B cop i GREe sencing by
( Ra&he 0P aKNLQiS&dIﬁ undawith kh@edrreeptost wxeng celnstirtaco gesttin as a
may. be use%@ Sti alternatlvegy, tﬁe %ect? DNA h
cc§ ‘I"ticgll g~ Rp& &erqrish gene egyressed pp the celloquriage, £y ggercome the
prrl@slltﬁtt[br@rﬁﬁlso@la@?i/\lvltﬁ @E@@%ﬂ:r&f BGRP Jiﬁhla@%}@dtgﬁﬁﬁl latlt of titiléy for
ce ppr opr.i viral vector. s ns, bas
r @Inﬁlaw Pf deeptosiy tl\eI@FBué é%mC%Iai ford Pﬁ?@%loasvr ity herve growth
2@&2&* fée%&ﬂ@fu %12@%8\1415 ma%gze foisnaer Igilfductﬁlﬁ(isl)e'\ﬁﬁdsed on the cell
ca Ci, , , )
c ORI hENBIYRp rteés% ﬁiggﬁiwé%%ele@aﬁ% E?rdF tolpgiqqk analysis
| NPRIMAOK.TRY abE Nat. Med. 2 (1996) 1154-1156 and Machl, A.W., et al.,
Cytometry 29 (1997) 371-374). Combining this valuable reporter, 1-NGFR, with a
shRNA vector (termed pHC_vector), successfully allows transient and high-content

multiparametric analysis of silenced cells independent of transfection efficiency.

It is within the scope of the present invention to use any kind of gene whose

expression product is located on the cell surface as a marker for enrichment and
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either a circular plasm d vector or a |inear DNA
fragnment such as a restriction fragnent or, preferably

w@2@eRss©duct . The DNA to be transfected nay POIPP108%013343

ei ther one or two i ndependent vector DNAs. In one
enbodi nent, the expression cassettes for expression of
a cell surfaceprotein and exb%ession of a RNA conpound
are | ocated on different DNA vectors. In a preferred

odi ne ressi on G et.t ) ressi on o
oSl iph SRRt s PTG 1 Fas ki s Do, PR vlse that
eﬂﬁpﬁﬂﬁll@lﬂb@ﬂo@n@ftﬁreemqmmnﬁnme Iocat ed on the same
vector. In this case, it needs to be avoided that the

two transcripts do interfere with each other. Yet,
havi ngheatdpeeiver eossicolh sbasllenote sxpresat edrresponfingseirdpgenous

vecto Kgyéakéhghggky advant ageous, because it

facilttates t subsequent sel ectjon of transfqormants
eRbr eExpragriamel fagaurgerpake tpulfeapisreselt dejap %@F%t}cwgof the

on thﬁoﬁﬁaﬂlsfgngftrahﬁ@u@mrpaﬂms eeille hottrdece marker. In
res |nvent|on the.t

¥ C L %ft}ogggliegqe £t syr Ca SEPIEHY 48 %l(mﬁ%tﬁ%tf?’b { Heir intracellular
ConSt sig6dlingOdganaigs. nijam;ﬂésD ﬁ’frt ﬁrchsteqmmde celasidfie proteins are

seque t N S

oo oSG Hrt e Chas MR "SaE° MGGt R ce
tern1ﬁdﬂdwnééGUEHQQQMSeful for term nating

transcription. The expression cassette for the

ex gfe33|on of a cell surface protein conprises DNA
ABe dresgnt ingerdian is spphicble prisneiahin el Eying cgiiygexgressing the so-

p t@éllé&&fo@%l% -dtdanfl l?@er hh&lee{éé Q)T&trahd\ﬂfi?é {dﬁs dh\‘[lbléj{i&r, ]fcno bther words
st e C ressl) on. o e ac

o RaL el SR BNA e G RS S i ca % s Simse Bl b iBe present
t fxevelidh rlfaﬁrﬂmft apphe‘.dh&rSMﬂ&y]}mooﬁ)Emarmﬂ tdile fRG plants, fungi,
pr orgr)tef)srate %Y/ 4%1a$|%rtelgljg ec)élﬁ){ eﬁl%k@?ﬁ) V\ﬁaﬁﬁ thrgseﬁ‘é %Hvefntlon is

erm na
a@pplhcable foemmnnaadla@ nelbfandhepﬁ@lcullar hemam sdisiopeell Hes.
transcript or transcripts which are constituting the

RNAi - conpound can be either traqscrl?ed from Pol |
pVéRindhs scope T the PreseniomVeiBmBe birarsforpags maipbt oftpined with

p%@lb’@@eirﬁfallif lake kirfaleoﬂ"!hfansfé@tl@lﬁ o PkOEWH &f She drhl lﬁﬁseﬁami)le, the
ted tran iS ess

d
Pt6on B Y OF dPP PO mLoctentl Br Ry rqcfigphfhtion or
emdicofinjedtidnt ridresoatively H@Nﬁecflon @ppmopsiat @ FuGENE 6 (Roche

PEASERREAY, O SORBERE SRIENDREAMED, %gxh%&ctamme
45mv4t6<7gen rrw/(bn asqsk Stk ektesdatévelib dhaeentor HNS\% cwmlsmg expression
CQHB&%%% 2 a1 RhAWLEReR Ll 4 RN Q@ﬁlfpeﬁﬁ@ma%e 1htr8du@d into
RNA. an active, ﬂym conmpound E ecul §

S 8¢ celby BT TR Misor Ferom A besg PP BBV Eh denthvruses
f @atarlldvlil@%est (Stﬂit&ﬁblaﬁidcﬁgdf Yl_lﬁdi@ei hﬁngﬂr} @n,ﬂPfdG ]lﬂﬁ@.l”ﬂr&&ae]_f Sci. USA
u r.t th a e stemof the nolecule is
uiﬁZK#ﬁmig?¥%§ag&base pairs and preferably 19 to 23
base pairs in length. The internal |oop of the

pr e}gg@g& éo%ﬁ&g%ﬂ%@ﬂeeex?}eréﬁm %% &Fkﬁ ag%qqfimg t6QH9%jventlon may be

areitberen h:anglar phswic secior asadinest DNAodragment grcdings érrestrlctlon
t rﬁeagment or, preferably a PCR product.

The DNA to be transfected may comprise either one or two independent vector

DNAs. In one embodiment, the expression cassettes for expression of a cell surface
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over hang may be UUUU due to the term nator signal of
Pol 11l pronoters. Whenexpressed within a cell, these

wh200606318€0oNst ructs are rapi dly processed i nt OPEEP2065/013343

doubl e stranded nol ecul es capabl e of mediating RNA
gene silencing (Dykxhoorn, et al, Nat. Rev. Mdl.
Cell Biol. 4 (2003) 457-467) 8rn anot her preferred
errbodi ment, the pronoter for transcrl bi ng a RNAI

b bl . €h teri
R PR ORBEGR TALE FUPDY LR L Porliar S Dy et
e)Iﬁ erpiaﬂerﬁed gnilodzhentuihatexpressidix a:rcpdt’esfof exprsssivin of a cell surface
Ph 0{)?% ez{nditlﬁé %ﬁgx’%ssw galg%elttg &f éx%?% E)loﬁ o?H)RI\?A %o&gggﬁ({] gl% located

sy@ttbmsamg versore I mlai& cisp ie np¢d§ rrotbe ravgnﬁsd élmaé thedbwey rgnscripts do
1Merfeé%tl§?a%h%¥herofé havin¥ Both @Rpssi S &M etfel Rlcated o éhe same

(1998) 512-518), tissue speC|f|c ronoter or the )
sysetaiPNgels 7 agyantageougy becayse gifacifigatgs thensubgequepy selection of
USAniBimb=Qe@ reﬂsﬂfpp,&@e ROBE2pmpYhsd by nithagé 6f deBdotthglotthe basis

co |nat|on prormter Wi th an appropriate

eﬁ?&?&f%%‘tﬁéﬁf?# i trogen: BLOCK-i T Inducible
HI RNAi Entry Vector User Manual). In addition, it is

PIRSHPLELA PHOVEAE 21, SHPLERSIOR EATPELE MY Blhned o

ers an resi stance
cal gesetmsfagctfc@mpmmpl pEomioYey rscxmfnma adNAesempeotqencoding the

r EI@@ ttl@eﬁ‘i? deslquttB %e@(ﬁﬁé @?res@@d m?xllrggﬁzfﬁgg F%]t’] \égg,t %Qﬂtatwely,

the term"enrich @i
s APFANBLOR S HERETIE foér'ﬁeré}?‘n%,t&gltéaf\ﬁﬂllttﬁ’%ave under gone
a transfection step into two subpopul ations, V\,her e| n
first .subpopul ati,on has h rcent.a
SrbEbudR eIt B wRESudh 858 <l nGisE Pat Freompsises DNA
t feacading thetceb burtfdve ppotemetstlfi andertdlpnertbell I(B(lslrﬂ) promoter which

}?Lﬁﬁ% 3] stg%dy?c,ecinlsﬁtutﬁp Q}I(ph?eggﬁ)%rbf céﬁ%?fag? P ans% eE){Arrgbles for

Ion O ave un
p rsatcéd@ pteongsproges aearthe (¢MN Pr@h@@nﬁb? S¥&0 promgiecind the PGK

a%ngllrotteY b?éf@raf@l?e[het g)ﬁ)ge?s%lﬁg: c%?sre]:tet@aaﬂ)s%r &fp 1?%%: lt ?gélﬁ(ls rﬂearfnelnator
A AL ML M A
selectlon of cells in many cases nay be achi eved by

t

{ e BRI BapsE ot e otorri Mo Be Tl PR Can be
med:uhelstramomhbdl yrom Plol &l pmmaﬁad smolm @s Itha &M ¥rirpipotsy @rfrom a
pcﬂo‘f ?III g?{ﬁlno&?tlﬂé %é"ﬁll QJ? 75K e&oh?o%r@ﬁ[ a&? BBk P?pIII mediated

extrac ["ar e I‘FE t he resse
prisAnseTEpticay Kds esmt kP haWé agad pid t@’lmltlht@r m%lg@m {of TTTT at the 3

'C(';b?ﬁlﬁrﬁf‘ 88, tra“r‘q@&rélflrfltlglgg% f@f‘q \klovﬁﬁﬁe't? rbr@ées\rxlﬁ?rc‘)grﬂg‘é:b%?lflré?r RNA

| %eﬁvﬁgﬁxﬁ%@ d2i gtgl % & Mdfcfdbkieheh O aRar 4

nonocl onal anti body or pol ycI onal anti ser um directed
S5 05 by AL BRI SRR T i

acbniatetdonel.d. ashRNY. As an active RNA1 compound, such a molecule may
start with a G nucleotide at its 5'end, due to the fact that transcription from the H1
and U6 promoter usually starts with a G. The stem of the molecule is usually 19 to
29 base pairs and preferably 19 to 23 base pairs in length. The internal loop of the
molecule is a single stranded chain of 4-40 and preferably 4-9 nucleotides. At the
3’end, there may be an overhang. In case of usage of a Pol III promoter, the

overhang may be UUUU due to the terminator signal of Pol III promoters. When
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In an ot her enbodi nent of the present invention,
enri chnent or selection of transfected cells is based

wW@eooa/0f78¢1ci pl e, wherein a surface coated w t hPEREP2005/013343

anti body directed agai nst the expressed cell surface
protein is used in order to bjnd only those cells that
have been transfected success?ully Pref erably,
appropri ate beads conpr|S|ng a covalently bound

nonocl onpal..anti bed cl onal ,antiseryum are
TeRaRa Rl s s thefd L R e BB B Fi] Fito active
t rch)nb]feeutlediedcmlolesulas eapahlei afheeliaing REAgehedildnyging (Dykxhoorn,
4G t cell sorting"
aﬂ%ﬁar%%%??y app ?%gbﬁé&%4§948ﬁ%ercially
avallable met hod wi t hout the need for | aborious
eﬁﬁeﬁ‘ﬁdtﬁgr ??Qfefrledﬂ”eerﬁ%‘&lﬂi&ﬂgtlf@'ﬂroﬁl‘a{etr' Wﬁh?&ﬂﬁ’n ndd RNAi

| nstrurrent det al | descri ptl
i CogiPpEnRd imax Re ameﬁelc@& P¥9fﬁ?1f§’f>e‘§1ae9&teé@lf‘f igd éfcfh%aromoter

%Zai@tliwgﬁfuﬂ e §dkdhle@rn b;Blaﬁteefemdvl%@Sal athulltignsh:eed#é for such
el eCl1 on

oGBUT LT SRR dn ErdeRiseY b fraiioe o utniad hpmgmote
| siré theubatepeesvartshistamghetmenddmadsiblehabmate spaehe Hudvey) D.M.,
a%nﬁ”&s‘i%g;ﬁycﬁhahu@ ggff t%h% S%gﬁ"f f%rSEeSﬁZVgi%g tiésge specific

ressed’i n t’ransf
e@ﬁ@gmr@m the Wetemrh\ﬂ@tu@xésl $iakePyoct Natlsfleast. &di. USA 101

ghdt) WidssdL 1@3@35 Eftos J‘gre‘a?éﬁécdaféeih@%}ﬁ%{na%ﬁ &%PP&' I?I ﬁlfomoter

C
b|n Inhg to the mcrobe f uently, n?
! eaé’Péol?ﬁ%E% (tateprestr aFysterc {auitragen: sBL%grlé"d Rgucible H1

nuuw&paaﬂsv@mbﬂmﬁekN@muﬁpntransfected cells, which is
| oaded onto a magnetic separator or respective

separation colum. Cells |abeled with these

pdnantdgivet itcis pessilsle itm provide aghird (expmssictrr enssdtiecwleidh confers an
cel I I i 0 -
eatnltlﬁlo%? rgs%sttéﬁ/c% ¥ \}B% gqul&@r&lngcg cel Fog' leéig@ ély%romyé:m or
aﬂ@oﬁepeaS%ﬂmﬁﬁon1the col um. Therefore in a major

aspect, the present invention is directed to an

i mproved net hod of enr.iching and/ or se| ctl

t ﬁgﬁg? B?Wﬁ’ﬁté} tg?/ PHRSSH SN tpEy tﬁ@ term a‘ﬁ}S’rC B‘FPE\t S@F%IAIP’IHPHSE’ any

s uhétheé otﬁaéﬂ@ezttmgus @gpulafﬁora of elells ﬁhltﬁ anee ﬁﬁﬂ&@?n@b ltesfection
ric i on .

t opt ffe: B SuPh st "Eietein RS A5 SEbaPlfloncfas o higher

expressgant RiAfectdmelbuthen ithe &ec@e?swpowlhm e a

specific gene of interest.Usually, selection by nmeans

of an appropriate cell surface protein can
pdifthe prmexd|of daipresgnt dpvenon ghenigrns selegsion sd ﬁellaﬁs shall mean any

eXREBSS,] MheRin td o%ﬁlaltloﬁubf aeks rlﬁz{tkﬁﬁveo%ﬁblér%on&sa &ransfection
catrpedifis E%E’él?e% T eafigisd el SRPee S peppnstcted.
studied rapidly after transfectlon mhlch excl udes any

po eﬁetﬁ%ﬂ%lt j %ﬁg@ 1t8ﬁ 0 ar glﬁ‘él C&r{lsdte\rlswg%u a 1& 8T§'over QeHiflONs are
Fmvteﬂ@pm;g 50} aseltta'ut exmntb"ljhuman:scluhenjgmldgsebntmn of cells in many
aRAER %dﬁ‘e%cl%@ére{d HHEE 868 B‘é&l%ﬂk ElsHBkﬁ‘Here%?” be

repeated several tines. T anot her aspect the present
invention is directed to vectors conprising an

exiRRS| @e §@)§)§ eto‘f e tHeOlinfPeions Siramftedd LHNGREy aBd RRntified
expr essi qn_cas

microscopically wit fale)eleg monoclonal antibody or polyclonal antiserum which
is directed against an extracellular epitope of the expressed cell surface protein

marker.
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expression of a RNAI conpound, said conmpound being
capabl e of inactivating expression of a gene.

wPe@be6xRé y, sai d expression cassette for exprBCGFEP20D013343

a RNAI conpound provides a stem | oop hairpin RNA, of
whi ch the stem may act as a ﬁene sil enci ng nedi ati ng
conpound. Vectors encoding T 1-NGFR reporter in

conjunction with a shRNA expression cassette enable

FE R R T T

exgils &ﬁs)t bé acliByvedripl fyw rgtolndieERodla sefterdatiiNAg of the cells with a

pglC uore %ﬁe§§%gﬂbfﬂl\ér ! Icg"q%lo%gf 4nt{’bgﬁ§ ? ?@lg%lgﬁél gﬁ{l%eaﬁrgltdnséc&a?gamst
afeptadisswface eharkeraﬂa‘t&lredh¢dlectlllghb eiservied tounged or enmnbed by a
appoﬁg&hgé NeSXRE € io%r i ndependent of transfection

I clency. TR st anot her aspect, the present
invention is directed to a conposition conprising a) a

t 1RNSf 6@kt @mboeRE&NAt of the n@qmdﬁ@hn@nﬁ&hrﬁemr@ssélwﬁon of
ssion. o surf i

te f .
WRRENCSE s Aah e 91 2SI AR S SR Gl ‘B epbody
f dfreﬁxqb rag@ﬁﬁdi% @ﬁ(pﬁsdaﬂllklell carfpaupihteis ds dsebimporded tddimd) only

o%e Icells ]Eh U}]lag ee‘elllt lcrtag %@J ?&c%!esgﬂdlgf Pl%feg?rﬁz acpg??ﬁr?e{tg beads

expr essi on res
s umfnauang raotoefalnnfé)nblowai moelyoplpe@lsarmbocl‘ags eplyelopalrantiserum are

eXRILES! ogblfaf BHA' In CQ %1?“ Qﬁ}ecﬁ(@ ehoRtRchtORrah YectSEMRIs are

vect or DNA erab S ection reagent iS a

i d
| iepoishedt prrh SFléﬁg% Ry g J@leagufF& E I@ag@e‘ﬂf skt geell sorting”
( bRtAT SRS fh%dﬁ% Reble a8l c%nidrﬁﬂi)ezﬁvfaﬁiﬁlél £etHd without the need

(L.nvitrogen r.ef er ab 0§i tjion
SRR e evﬁ&m&fwwe%% 2Bk e BepigH A instruments.
aspect the present invention is directed to a kit

COMRL! edngesgﬁpex n & éh% e &R le 1§ 'gplgn 3 tﬁg(p/fmlegp transfected cell

cas se e pression O ace pro

wiséledtionsuspr whena HMiltanynBirRec: M@C&ﬁie®§p¢f§?§iedﬂe@a9§két1@@ User
f QfarRbr Eﬁéﬂ;% &ﬁ E{?ﬂxebn GRAMAY %@Lde@ahga%m@&ml hekfre is

capabl e t

oSOR At U FRIEBEly B DO SPARAIViNeh daRaHOPRb gl to o
a@@tfﬁl‘ﬁ nﬁ?ltéﬂ wRich ﬁué)fpa&eedpﬁlottﬁnlfectfﬂeceﬂﬁ( pffu%Sﬁj @A introduced
cassette for expressio co

P ESRGEUn GHFLTE T ooe s Bel T B otDy YOpcia pars| i e
pmoarihtrenre @apbiniofidisding toothenseriobeadspSubdefuerslygubncemple
%&%rlséanH%tu\f\é é% tr@fi;%&g’d gﬁﬁqal?e'léde&}ﬁh N BRI 4NGell a5 non-

a respectlve tern1na or
séqmeﬁqeted cells, whish sdbded Céﬁ%@dlilaf%éﬁﬂic sepatatPT M pspeetiyeiseparation

| %?ﬁftn%g VTG ﬁb@leg %\{1&%2&' Iﬁaﬁ?ién‘éﬁc Eéleéﬁlg if€orfrds LU RSEEMfected
:)ggl:liqu%g%trlgaiy ég)élgqgl tge ma%lfllre]tlc co ulgnnsr%a'éerlals % glgltovmg tLe magnetic

field labeled cells are released from the column.

Therefore in a major aspect, the present invention is directed to an improved
method of enriching and/or selecting RNAi transformants by means of using an
appropriate cell surface marker. Usage of a cell surface marker allows for the
immediate enrichment, and selection of transfected cells within a cell population,

which express an RNAi compound in order to silence a specific gene of interest.
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support may be a bead, preferably a magnetic bead. In
anot her specific enbodi nent, not nutually exclusive

WOW0k/063186 one descri bed above, the kit accor di POI/EP200$1€13343

present invention conprises several different vectors

with different expression cassettes encoding different

cell surface proteins. This-Wlll allow the customer to

sel ect the appropriate enri chment and sel ection system
| i ne that be transfect

for e specific cell I ed.

| Dopaliard o omimstngt wt SeoBist el PrESEAIER Fenpr Bformed
[ Elr?d’t@ aklﬁ;tlbf 1@@313.6111?3& s@oi ﬁsfm@fesﬁbn Oﬁtheealg @uface marker occurs. As
ref er of ec
FELSTERNE T TR T
expue ssprossiaf can del ttuélad fraplé Yo ribere iransfedioan véigr exdudas any
C%%? ?lttlta@ Eg rter ﬁ’i(gfrti?&% \QHGI]? tfheQdI[-gNﬁE Wgw%u gled%eneratlons mn

oun i ng capabl e I nactiv tlng expre
sélrswegeltrere Fartheraiarpolectianeby meristofvginsansprepits el syrface

Q&Qinofﬁé\ﬂkea&td&q@pfea@éd Rvpglltekésonal anti serum direct ed
agai nst said cell surface protein. Facultatively, said

antibody is |labeled with a detectable entity such as a
f I14 cdrslgee ndspedit t}Ieyp@lﬁem oviedreion 36 dioetnet] lt@ vact®ed icomprising an

d I
b gg}gr%gsé%fc%srs%tgei nrge%%sﬁl?{ll %ela dGﬁ.ﬁsz n'\%%re?sqoﬁ cassette for
eﬁapqebsem of ef léNén cemposeduritt eompetidh @elatg d:apa@cr rof gnaptigating
fegs%h bPa %Eﬂje &’?&et‘dﬂlgegaﬂ ?ﬂﬂ% ﬁlocfassteﬂg o %?&Eron of a RNA1

|nv nti1on, IS set
apspmead @r@md@ a SE%%‘&?QPp‘M”ZPﬁn BNAt ﬁéWihrCéld-h@ stery Hay @ct PS a gene

Rl SheBL@YY dogl ofuhﬂ Oedeerat érQ:Bd Qhé/ GICNGFR reporter in
encodln bot é%éﬁﬁi}- and U6 ronDte I ven. sh
o CEPREH o i SRBIEROB BSSR et frir%r@ﬁ&ya%trtaﬁve
Hmtlpﬁrah&ltﬂi]c fivesisi of c@blspfrbﬁ&ﬁ]dfoo md1htdudethfges perfeagxpression. By

g't?gt%lgg Eg(%@ggsgé aq{NA Pgﬁgg?[g% {’%I‘{Oqlsccgﬁ ﬁesb d primary cells

t mnsbecatnrakymedeipxe rdehreeycle. disirguntiond indeetiond efrppoptosis, cellular
+tﬁte%9é’ Jhgvﬁﬁggsetﬂ)lc ARKNUE AndOPRAER ¢ d{ﬂ'eﬂﬂﬂﬁ Qhd&dndent of

and notypi c alterations 1 nduced by silencing
ﬂnﬁy&@pwa igng¥r ot ei n eg5. Figure 5 Phenotypic
alterations induced by silencing of cytoplasmc

protein e in transjent tr nsfection Figure 6..
Pt P R PRy eTE JRETOEY o e HERES A gnsomposition
i ndugedidyy silencing of eg5 in transient transfection

assays. Exanple 1 Coning strategy for the generation

of a vector encoding both 1-NG-R and a U6
a)  atransfection reagent,

b) DNA comprising an expression cassette for expression of a cell surface
protein, which is preferably 1-NGFR, and an expression cassette for
expression of a RNAi compound, said compound being capable of
inactivating expression of a gene, wherein said expression cassette for
expression of a cell surface protein and said expression cassette for expression

of a RNAi compound are located on the same vector DNA.

Preferably, said transfection reagent is a lipofection reagent such as FuGENE 6,

X-tremeGENE (both Roche Diagnostics) or Lipofectamine™™ (Invitrogen).

Also preferably, said composition carries only one type of vector DNA.
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pronoter driven shRNA expression cassette To generate
a 1- NGFR vector coexpressing the U6 pronoter driven

wahmblersssette termed pHC for high-content, tPEI/LPNGHR3343

ORF in context with a Sv40 early pronoter and

pol yadenyl ati on sequence was anplified froma 1-NGR
expressi on vector by PCR usr ﬂé‘the pri merspHC FW 5
CGCCTCGAGTCCCTGTGGAATGTGTGTC‘AGTTAGS (SEQ 1D NO 1)

n RV 5v- TTT CATGITC-3 v

§E@€1}_§6F\I@Pe§) tPéean?\i@‘fﬁ‘tﬁtﬁis g}rg@%a R Bned

|nto pSilencer U6 2.1 Hygro (Arrbl on) usi ng the Hi ndlll
un| ue restriction er at

siaf o alvlg%t 68"%‘?136 eal;ileg)fprengPr settengs g;gusbslon gfja c 11 surface

a var paitginpfwibia il pga&rablb'ebN@é?s iach eari cwcpte,ssmn cassette for

synt hesj b t yl)qe

sequern ergS%f\?\)élr )é)fg/%nga ed" &F%a%a)é% %ﬁg&%ﬂ%&f{% capable  of

generataétlwmglewessm@%n&nd pHC Her2: | uc:

51 GA
ARGTT%I(EH[‘;'%;EI 3 Qggg &%%%TW&%%%& said cell

5' - AGRHTTEET BEHARAAACT TACGCT GAGT ACT TCGATCTCTTGAATCGAAGT
ACTCAGCGTAAGCG 3" (SEQ ID NO 4) egs:
ng?f}?ﬂr?s?@ws%ttc%éﬁépf%slﬂbo}_g %%%EE% comprlses a%l;cl;motor
5'whidBOhiaT FEGARAANMTCTIGARGACETRAAGADAATOIGT ETCHGAAA FITEGIOT insert a

S PRl st s Bt tertngnites

eofaably; a {e@tlygep@nayor sequence.
) 5' GCT TTTCOAAAAAAGGGGACGAATTCT GCACAATGICTCTTGAACATT
GI
Ir?g@pea OCE-?Gent sa1§ Qubody 18 labgl)ed with a detectable entity such as a

fluorescent entity or covalently bound to a solid support. For example, said solid

support may be a bead, preferably a magnetic bead.

In another specific embodiment, not mutually exclusive with the one described
above, the kit according to the present invention comprises several different vectors
with different expression cassettes encoding different cell surface proteins. This will
allow the customer to select the appropriate enrichment and selection system for
the specific cell line that shall be transfected.

It is also within the scope of the present invention, if the kit comprises a
transfection reagent, preferably a lipofection reagent, and one or several vector
DNAs comprising an expression cassette for expression of a cell surface protein and
an expression cassette for expression of a RNAi compound, said compound being

capable of inactivating expression of said gene.

In addition, such a kit may also comprise a monoclonal antibody or a polyclonal
antiserum directed against said cell surface protein. Facultatively, said antibody is
labeled with a detectable entity such as a fluorescent entity or covalently bound to a

solid support. For example, said solid support may be a bead, preferably a magnetic

bead.
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rHC Her2 D2:
5' - GATCOGTATGTGAACCAGCCAGAT GTTCAAGAGACATCTGGCTGGTTC

WODAGAGTIT TTCGGAAA- 3" (SEQ ID NGO 9 ) PCT/EP2005/013343

5' - AGCTTTTCCAAAAAATAT GTGAACCAGCCAGATGTCTCTTGAACATCT
GGCTGGTTCACATACG 3' (SEQ ID NO 10) pHC Her idl:

5' - GATCCGACGAATTCTGCACAATGGT TEAAGAGA
C(ZATTGTGOA(?AATTCGTCCCTTTTTTGGAAA 3 (SEQ ID NO 11)

TIT CGAATTCT CTCTTGAA
CERRATPSEFES P ocy SEUERE TREPE 195 LS P16 Prded o aid

5the%ﬁ€£§%ﬂ (6 ACAAERITTICAROAGAscope of which is set forth in
TGF% TTCGFCCCCTTTTTT(XEA\AA S (SEQ ID NG 13)
GCGGGACGAATTCTGCACAATGTCTCTTGAA

CATTGTGCAGAATTCGTCCGS (SEQ I D NO 14) pHC_Her id4:
_ (LCATACGTGATGT TCAAGAGA

7 v . . AATTTTTTGGAAA-S' (SEQ I D NO
15)5' - AGCT TTTCCAAAAAATTAGACGAAGCATACGT GATGICTCTTGAA

%%Gﬁ(:ﬁlATGCT@F@@}%T @réegy( %Qm%ema‘u&l@)ofﬂ bedi@ ERiodshg both
corntain the 9 hp _se e TT éﬁg i

| oop structurklN %'Fﬁea“g%la@é‘?%?rs 1E%H S ge‘ﬁ‘ﬁf"é?%’&lc?sé‘?tte
assays requiring transient transfections as vveII as
generation of_.st bletr sf ect silenc

TEGRREY ¢ ar gl RodnesvisBREREr bP RERRraBli UaF i SPusregt on the
of HER2 prot ecdll subfate.i s expressed on the cell surface

SKBR3 cells were transfected with 4 different pHC Her2

constructs encodi ng .
Figure 3 Enrichment of I-NGFR-positive cells by magnetic cell separation

(MACS) in transient transfection experiments.

Figure 4 . Knock-down efficiency in magnetic sorted compared to non-
sorted cells and phenotypic alterations induced by silencing of

cytoplasmic protein eg5.

Figure 5 Phenotypic alterations induced by silencing of cytoplasmic

protein eg5 in transient transfection assays.

Figure 6 Multiparametric analysis of phenotypic alterations induced by

silencing of eg5 in transient transfection assays.

Example 1
Cloning strategy for the generation of a vector encoding both I-NGFR and a U6

promoter driven shRNA expression cassette

To generate a I-NGFR vector coexpressing the U6 promoter driven shRNA cassette
termed pHC for high-content, the -NGFR ORF in context with a SV40 early
promoter and polyadenylation sequence was amplified from a 1-NGFR expression

vector by PCR using the primers
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shRNAs directed agai nst HER2. Transfection with
pHC |l uc targeting luciferase, which is not expressed

WO poobloexses cel | s, served as negative control. HERREP2005/013343

expression in pHC | uc and pHCIHer Fugene 6 (Roche

Di agnostics) transfected cells was determ ned by
staining the cells for HER2-&%-wel| as for 1-NG-R

foll owed by flow cytonmetric analysis. Gating on 1-NGFR

positiVv || s _enapl

tpaﬁsm? F eRCETIC s h St o CHATRT S AT i g
2(SBQID Ne:hi)st ogram pl ot s bl ack hi stograns represent

HEF%Z expression of non-transfected (1-NG-R negati ve)

s and grey histograns represent HER2 expression

t pHIGs R&CT ddGCAARGIR GOBGGCEAN TASITCAGABGEAEE-Fr om t he

S &, The dashed graphs in the histogram pl ot
gsz)ﬂﬁ‘)eggm"e@otype control staining. Nunbers on the

x-axi s and above the histograns indicate nean

‘;:*Elélé’ l[_g\f(gﬁ@P@R:%%ﬁb}?t??gé?%t?]oﬂélﬁﬁgff%%{eﬁ§é'[%‘2 .1 Hygro (Ambion)
i BB 6! nga?déQ uRige FﬁSchﬂfgtSItAéor Kl gopgrategpy site-directed
( canaRhesn) (Strdfighld). dabbeghem®) hgﬁﬂ%ﬁ/ cstjDIgat 611gonucleot1des

S t ect.e
L D SRR ) LA BNA Huences were
Vammdakedrand ligki€d o pBR; tquﬁémpﬁiﬁj_],ucmﬂ@t@ andpHndler2:
pHC Her id4 represent 4 different vector constructs

encoding 4 different shRNAs agai nst HER2. Successf ul
siucenci ng of HER2 correlated very well with 1-NGFR

e310GA%@G@C??A@@@@NW@M%@W@%M@@M@%@W@C@
Tﬁé?ﬁ%ﬁ@% expressed on the cell surface are

3fnventlve hi gh content RNAI approach
eXsH@IDING: PHC _vectors, which encode 1-NGFR and shRNA
expressi on cassettes. Exanpl e 3 Enrichnment of

1-NGFR-positive cells by magnetic cell separation
( MASSCTITA TGS ABAACTTARSTECEACH AN JEIGAECTGT TRAATCGAAGT

%?Rt gystem (M Itenyi Biotech) was used to
enr| Cﬁé@g@i&”we cells 96 hrs after transfection
ateHR dP P14 exanpl e 2 of pHCJuc. In the histograns

(Fig. 3), 1-NGFR expression of non-transfected cell

popul ations (bl ack curves) was conpared to 1- NGFR
eXptessi on before MACS sorting (upper panel, grey

C BI-GAT)ICAHOT GANGA AICA AGA DA TIICAWEGEA GAABTTGTY EYCAGGTCTT
Cury ' transfected cell popul ations,
r?&@?@T@We, 1- NGFR expressi on was determ ned
bySEQ B NQtDnet ri ¢ det ecti on of

<Anti -l -NG-R>-M crobead | abel ed cells appl yi ng
<Anti - Mbuse>- Al exa488 Ab qSI\/bI ecul ar Prob es)g The
namASCT Ik HeAMAAIGTAAA G E PSS AMRA DEF LAt Gge A TGTT

MeraheadTirapel@oscel I|'s before and after magnetic cell
o FBRIDRE: Ot que option to enrich silenced cells via
magnetic cell sorting.
Her2:
5'-GATCCGGACGAATTCTGCACAATGTTCAAGAGACATTGTGCAGAATTC
GTCCCCTTTTTTGGAAA-3'
(SEQID NO: 7)
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Exanpl e 4 Knock-down efficiency in nmagnetic sorted
conpared to non-sorted cells and phenotypic

wa@bkdaoened78ONs i nduced by silencing of cytopl asnPCI/EP2005/013343

protein eg5 A: The kinesin protein eg5 plays an
inmportant role in mtotic spindl e assenbly.

Consi stently knocki ng- down eé%‘expr ession in actively
proliferating cells |eads to induction of G/ M arrest

R leqrrats vt i R mERt b (et i oiy

( Raci\ EA AONOSTIOE)-30f pHC | uc (control) and pHC eg5
b -gtaining of cells with FITC | abel ed
aﬁ%ﬁﬁg@g)anti body and the DNA dye Hoechst 33342.
The histogram plots of Fig. 4a display cell cycle

dh gn of cells transfected vvlth pHCIuc (black
rves) or pHC eg5 (dashed curves out and wit
gatGAgCeIsTA AGGeAGAIGIT GéﬁéTlc&E&CTGGTTC

pPaRTATESPEEtGXRAYY. The arrows in the histograns
i ndi cate 2/ M phase el evation of cells transfected

VVI(%E’QW% . Western Blot analysis of egb protein
expression in HCT-1 16 cells before and after MACS

0 N gt TRA P L AP IR R g e
P IBCICEGGHEGANATA @3t rol ) and pHC eg5. The sanpl es
A foll owed: - MACS. eg5 expression before
\gﬁf?%ﬁ@mﬁ? 1o pHC transfected cells inthe original
sarrpl e after transfection; Neg: eg5 expression of
th-ough cell popul ati on (non- transf ect ed, 1-NGFR

23%"’“ ' (raeboohait e RuBarEbnlCRRaton

( tBIETGEd GAWINGRI QOSTTTTE TGeIAALBact i on el ut ed

fr calhumm). B: The identical analysis as
dégﬁz&@éﬁ)iﬂ)examl e 4 Awas perforned in PC3 cells,
whi ch are very good transfectable and is shown in Fig.

4
%Né%g MRS I%@G@Aé@M@?@@d@MG@TCTGTTGAA

roves the outcone of
p%T@ﬂSEGQAQ%IjsC%TQG ndly. In parallel, enrichnment

of(sgeMNGRFOPpei tive cells by MACS inproves t he

det ection of knock-down efficiency by Western Bl ot.
Thus, magnetic sorting based on 1- NGFR expression
erpEHItEHerdél ection of knock down efficiency already in

S bi ochem cal
hoé@suc?@gweﬁém@cﬁAe I ng, Western
BI@%TTG@@CA%H%Bcﬁﬁ@ﬁaTQET@Wat| ons induced by

SI EQ?ID‘T@ o{3 cytoplasm c protein eg5 in transient

transfection assays Cell cycle analysis of HCT-1 16
cells was perforned 72 hrs after transfection of

GoubL st ol e ot O 1 TC | el 60 ant - 1 NGFR
S, | -
rfé‘gtﬁ@?@ﬁ%wmﬁé Hoechst 33342. In Fig. 5,

(SEQID NO: 14)

pHC_Her id4:
5'-GATCCAGACGAAGCATACGTGATGTTCAAGAGA
CATCACGTATGCTTCGTCTAATTTTTTGGAAA-3'
(SEQID NO: 15)
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1- NGFR expression is plotted as |ogl O versus |inear
scal e of Hoechst 33342 fluorescence intensity. R :

woeweneasst ect ed (1- NGFR-negative) cells; R2: PCT/EP2005/013343

transfected (1-NGFR positive) cells. The arrow

i ndi cates &/ M phase el evation of cells transfected
with pHC_eg5. It can be concll@ded t hat proteins
Iocated in the cytoplasm are anenabl e according to the

o ShGRL TGS RN TURER Sl chiafona

eRPTEITOIAT@STECGEC TE-ahpl e 6 Mul ti paranetric

a i f _phenotypic alterations induced by
sﬂﬁgiﬁﬁﬁggdppegS in transient transfection assays

Det ecti on of apoptotic cells transfected as in exanple

AT R RRuT 2opr R L A G R TS 190717 as ooy

d etrectmren &l teh @He rvcemtsa gen dfe apobiyedi 1| apsaygSreghiringc rgnsient
g g{abﬁe&%nb bowdP dgeh@r%[ﬁﬁ OF LhDIB traANBEXAE Y yle%‘eﬁl'[gtthé’ @es1red target

S were scored as apoptotic, Annexi nV/ DAP
sedihed cells as apoptotic-necrotic and DAPI p05|t|ve
cells as necrotic. Results are shown in Fig. 6. Arrows

i ndi cate induction of apoptosis, followed by necrosis
iEXQBEEﬁR positive (=transfected) cells silenced for

eFnoekdowa effizienciRbf HERA protehisthetis egpredsedich Bhnetlatifee)
cells; R2: transfected (1-NGFR positive) cells. In

dying cells, where nenbrane integrity is inpaired,

c yKBBB asits ovape dtasisfested uith o diftsEentapdCellsi2 yonsgmictsi encoding

ne?lﬁ%l(@?tdnte ed a%%ﬁl H‘Eﬁ?chrdn%fe@ﬁ&p Q\nfhog hlehf&edal‘getmg luciferase,

rane |s I ndi cat es_t hat totlc and
ab‘ém}blﬁ pet erpesserdi s theseicgll SS%Yqﬁl %%g%txve coneel. HEReseppression in
H@%@d Q'ﬂd HUSHet rﬁlg@ﬁ@ Pf(RIHICERgg0) Ntddgfected cells was

t | i
el s b LR s o
rlﬁaﬁdlysmamitlh/gdmhll—l\TG\FR Psitiviereelds erdbids .exfloside analysis of
1
laee%%rrlsrg% 1 @ A Féo%%%ﬁl%) %gsﬁl?fs &\;e %6§Tngf1 3;@?[}% hlg}ggam plots
Cdvblcb rlmswgrams re@eerentTHER? emreeszcomijnomuansi@m (EAHFER aegative)
Mce1 AR &) Histo ams(r@ﬁ%lent IHEHS 88ReskibH Qfaﬁﬁ@&@d (IBQERIpdsitive)

pro ertles l'i cations and oocos

NellsvEseRided Jomn Sk SHBBATPIS: 1 hey éaéhe ZRRPS HR%‘V gigram plot

C%ﬁre@nt) sot"\};lﬁe E&Qﬁﬁ)staﬁﬁﬁg A6TnBEs lon Helx-254 aftPatlovk4Ke ﬁg‘éﬂ)grams

articats a0 BySiisney stk iayof WAL, e ot 12

A3xp200d) QBT SinkimuhofiyorSsceneet sidining Bildt 48h nrlqudl‘ﬁA% 2C4

( %%%Qntzéﬂ??’d AB: anti-human IgG-PE conjugate (Caltag)); 1-NGFR expression
was detected with an FITC-labeled anti-1-NGFR antibody (Boehringer Mannheim).
pHC_Her D2, pHC_Her id1, pHC_Her id2 and pHC_Her id4 represent 4 different
vector constructs encoding 4 different shRNAs against HER2.

Successful silencing of HER2 correlated very well with 1-NGFR expression as
determined by flow cytometry analysis. Thus, proteins expressed on the cell surface
are amenable to the inventive high content RNAi approach exploiting

pHC_vectors, which encode I-NGFR and shRNA expression cassettes.
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Machl, A W, et al., Cytometry 29 (1997) 371-374
Phillips, K, et al., Nat. Med. 2 (1996) 1154-1156

w®2wge6378€. , et al., Proc. Natl. Acad. Sci. USECTBP2005/013343

(2004) 5313-5314 Tuschl, T., Nat. Biotechnol. 20
(2002) 446-448 US 6, 506, 559 Ventura, A., et al., Proc.
Nat|. Acad. Sci. USA 101 (2084) 10380- 10385 WO
03/93430Patent Clainms 1. A nethod for inactivation of
expression of a gene in a eucaryotic cell conprising
abixampledf ormi ng a eucaryotic cell with DNA conpri sing

aPnGA I SRV PN G peitite dells bexppraid @Il sgfar&ticie(MACS) in
Surfacetg“9%$|n and .an XpreSS|0n cassette for

e pRUEY; ton BRAF ¥ 8 bound, sai d conpound bei ng

capabl e of inactivating expression of said gene,

\A‘Eﬁ?r %}éﬂcseé}ecq leﬁ ?ﬁSS:}Jst%H’) %ﬁﬁf‘egltyf %Kftgghg %‘%r&%&'t(% rEn?fc?Q—NGFR

ace and expressi on casset
epml@‘e’:scteﬂﬂ 96fhra afpuAranstaspiom aeroadiag te cxaraple gnok MACsligeln the

V\E %{‘3%1 3y, ﬁWGI@{h%%sm@ﬂq{f‘?lronst%r%fetcte@rteﬂ’fxoﬁﬁl'ah@ns (black

ex re s ‘saj d cel surface

tern
aé‘éf@?&il"}’?é gnpared i EN (Wﬁe?@f?fs@apt& @é REHEd uipgerapanel
V\d:dr’@es§l Al bRENMATS QbitRlgi (10wer3 paeljgtdyochraas asfdpHG luc

t wh

sﬁr@éﬁfa«atﬁ oo Bufirichauirr i Bl LN Ap—
pbyptieincyitempieicf dutevtidn f <teainsNGEFReeMicreloeatlilaigeleddcellaapplying
veRtar Mgggréﬁ%ﬂ%&?}& %[e@ﬁﬁf PRoteRS St ﬁ‘uﬂhﬂ& 1n t}#e histograms

expression o pressi on casse

expliedsitha pefcentagaf M,i@lr?béﬂﬂwh elscéﬁd schstqre #re a@é}” ﬁg’igneﬁc cell
c blignof inactivating expression of a gene in a
eukaryotic cell. 5. A conposition conprising a) a
transfection reagent, b ) DNA conprising an expression

c %ﬁ?%&)?h&@i@ﬂ@f@%@ Mrepbrtér dffekd the whi@eeppibate eiridndlenced

re ssette for expression of a RNA
3%H@;’%ﬁ§f§?ﬁ”§3$d expressi on cassette for
expression of a cell surface protein and said

e&&gggﬁggn cassette for expression of a RNAi conpound

ed on the sane vector DNA 6. A kit conprij sing
aKneck-doworefficensyiis magneiis sextied eempaisd daserspred gglls and
EPRERSSHR A1t ati®nS Blduced by silencing of cytoplasmic protein eg5

A: The kinesin protein eg5 plays an important role in mitotic spindle assembly.
Consistently knocking-down eg5 expression in actively proliferating cells leads to
induction of G2/M arrest followed by apoptosis. Cell cycle analysis of HCT-116
cells was performed 96 hrs after Fugene 6 transfection (Roche Diagnostics) of
pHC_luc (control) and pHC_eg5 by double-staining of cells with FITC labeled
anti-I-NGFR antibody and the DNA dye Hoechst 33342. The histogram plots of
Fig. 4a display cell cycle distribution of cells transfected with pHC_luc (black
curves) or pHC_eg5 (dashed curves) without and with gating on I-NGEFR positive
cells (upper and lower panel, respectively). The arrows in the histograms indicate
G2/M phase elevation of cells transfected with pHC_eg5. Western Blot analysis of
eg5 protein expression in HCT-116 cells before and after MACS sorting (see
example 3). Total protein lysates from cells were obtained 96 hrs after transfection
with pHC_luc (negative control) and pHC_eg5. The samples were named as
followed: — MACS: eg5 expression before enrichment of pHC transfected cells in
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surface protein and an expression cassette for
expression of a RNAI conpound, b) a nonocl onal

wW@iobloextge or a pol ycl onal antiserum directed aP@Ei/AB1005/013343

said cell surface protein. 7. A kit according to claim

6, wherein said antibody is |labeled with a detectable

entity or covalently bound rdda solid support. 8. A

kit according to clainms 6 to 7, further conprising c)
LI STI NG <110z .F

a transfection reagent. SEQUE .

R RRROL IR A CABRHCTE DR g 65t FUY B OL foystbrough cell

N?b gtidro(ndnhpsavettds BNGHR wogatife ddifido hoelrial ee MEScolumn);

< 2881 WD <150= EP ,04029505 <151> 2004 1,2 .

MBS PR SR SRRy Dyttt LG postive

<2dPfradiNA ek2dBfromrMiAGSaiohimr2 20> <223> shRNA sequence

<400> 1 cgcctcgagt ccctgtggaa tgtgtgtcag ttag 34 <210>

2 <211> 32 <212> DNA <213> Artificial <220> <223>

s BrRhe idaptier] coalysip@s doscbechipyetemple ¢ dywes performed in PC3 cells,

IGHEACAE ryloood 4rand83bIR afid Islshotvh in Fig. 4b. But even in this cell line
gating on I[-NGFR-positive cells improves the outcome of phenotype analysis
profoundly. In parallel, enrichment of I-NGFR positive cells by MACS improves the

detection of knock-down efficiency by Western Blot.

Thus, magnetic sorting based on 1-NGFR expression enables detection of knock-
down efficiency already in transiently transfected cells by various biochemical
methods (such as RT-PCR, Northern Blotting, Western Blotting).

Example 5
Phenotypic alterations induced by silencing of cytoplasmic protein eg5 in transient

transfection assays

Cell cycle analysis of HCT-116 cells was performed 72 hrs after transfection of
pHC_luc (control) and pHC_eg5 as in example 4 by double-staining of cells with
FITC labeled anti-I-NGFR antibody and the DNA dye Hoechst 33342. In Fig. 5,
I-NGFR expression is plotted as loglO versus linear scale of Hoechst 33342
fluorescence intensity. R1: non-transfected (1-NGFR-negative) cells; R2: transfected
(I-NGFR positive) cells. The arrow indicates G2/M phase elevation of cells
transfected with pHC_eg5.

It can be concluded that proteins located in the cytoplasm are amenable according
to the high content RNAi exploiting pHC_vectors of the present invention, which
encode I-NGFR and shRNA expression cassettes.
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<212> DNA <213> Artificial <220> <223> shRNA sequence
<400> 3 gatccgctta cgctgacttc gattcaagag atcgaagtac

W e@agoea7sel7 <210> 4 <211> 77 <212> DNA <213> ApCT/EPm0E013343

<220><223> shRNA sequence <400> 4 aagttttttg

gaaagctttt ccaaaaaact tacgctgagt acttcgatct cttgaatcga
60 agtactcagc gtaagcg 77 <2id2-5 <211> 63 <212> DNA
<213> Artificial <220> <223> shRNA sequence <400> 5
gatccglctga agacctgaag acaatttcaa gagaattgtc ttcaggtctt

¢ tg 60 aaa 63 <210> 6 <211> 63 <212> DNA <213>
Antlfipdrhletriclatidiysis 2 preritypibalsadatiomnciadadddy sdencing of eg5 in
ag{ctt. tcca %aaaact%%a gacctgaaga caattctctt gaaattgttt
cHGBPELTEADSKEIRYSES <210> 7 <211> 65

Detection of apoptotic cells transfected as in example 4 by double staining for
AnnexinV (Roche) and DAPI (Roche) was combined with 1-NGFR detection to
determine the percentage of apoptosis in eg5 silenced cells 72 hrs post-transfection.
AnnexinV positive cells were scored as apoptotic, AnnexinV/DAPI double stained
cells as apoptotic-necrotic and DAPI positive cells as necrotic. Results are shown in
Fig. 6. Arrows indicate induction of apoptosis, followed by necrosis in 1-NGFR
positive (=transfected) cells silenced for eg5 expression. Rl: non-transfected
(I-NGFR negative) cells; R2: transfected (1-NGEFR positive) cells.

In dying cells, where membrane integrity is impaired, cytoplasmic proteins such as
EGEP are easily lost in contrast to 1-NGFR, which is bound to the cell membrane.
This indicates that both apoptotic and apoptotic-necrotic cells stain positive for
I-NGFR expression. Thus, the use of -NGFR containing pHC_vectors facilitates

analysis of targets which induce apoptosis upon silencing.
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<212> DNA <213> Artificial <220> <223> shRNA sequence
<400> 7 gatccggacg aattctgcac aatgttcaag agacattgtg

W@ awaatl7egt cccctttttt 60 ggaaa 65 <210> 8 <2I1RCI/BB2005/013343

<212> DNA <213> Artificial <220> <223> shRNA
sequence<400> 8 agcttttcca aaaaagggga cgaattctgc
acaatgtctc ttgaacattg tgcagadftc 60 gtccg 65 <210> 9
<211> 64 <212> DNA <213> Artificial <220> <223> shRNA
sequence <400> 9 gatccgtatg tgaaccagcc agatgttcaa

g tggttcac atattttttg 60 gaaa 64 <210> 10
<211> 64 <212> DNA <213> Artificial <220> <223> shRNA
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<211> 65 <212> DNA <213> Artificial <220> <223> shRNA
sequence <400> 11 gatccgacga attctgcaca atggttcaag

wagaeoed78Qt gcagaattcg tccctttttt 60 ggaaa 65 RZI/EP2022013343

<211> 64 <212> DNA <213> Artificial <220> <223> shRNA
sequence <400> 12agcttttcca aaaaagggac gaattctgca
caatggtctc ttgaaccatt gtgcagé’ét‘t 60 cgtc 64 <210> 13
<211> 65 <212> DNA <213> Artificial <220> <223> shRNA

sequence <400> 13 gatccggac t.tctgcac aatgttcaag
agacattgtg cagaattcgt cc%ﬁ%}t?_ﬁ‘llf*’éo ggaaa 65 <210> 14
<211> 64 <212> DNA <213> Artificial <220> <223> shRNA

e P T PA  S RARE SE P o c

comprising

a) transforming a eucaryotic cell with DNA comprising an expression
cassette for expression of a cell surface protein and an expression
cassette for expression of a RNAi compound, said compound being
capable of inactivating expression of said gene, wherein said expression
cassette for expression of a cell surface protein and said expression
cassette for expression of a RNAi compound are located on the same
vector DNA,

b) enrichment and/or selection of cells which express said cell surface

protein.

2. A method according to claim 1, wherein said RNAi compound is a RNA with

a hairpin conformation.

3. A method according to claims 1 to 2, wherein said enrichment and/or
selection of cells which express said cell surface protein is performed by

means of cell sorting.

4. A vector comprising an expression cassette for expression of 1-NGFR and an
expression cassette for expression of a RNAi compound, said compound

being capable of inactivating expression of a gene in a eukaryotic cell.
5. A composition comprising

a)  atransfection reagent,

b) DNA comprising an expression cassette for expression of a cell surface
protein and an expression cassette for expression of a RNAi compound,
wherein said expression cassette for expression of a cell surface protein
and said expression cassette for expression of a RNAi compound are

located on the same vector DNA.
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<210> 15 <211> 65 <212> DNA <213> Artificial <220>

<223> shRNA sequence <400> 15 gatccagacg aagcat acgt
WwW@210gh6r8@g agacatcacg tatgcttcgt ctaatttttt 6ECTHRPWAS/013343

65 <210> 16 <211> 65 <212> DNA <213> Artificial <220>

<223> shRNA sequence <400> 16 agcttttcca aaaaattaga

cgaagcatac gtgatgtctc ttgaac‘aztzc‘a cgtatgcttc 60gtctg 65

<210> 17 <211> 9 <212> DNA <213> Artificial <220>

<%.23>Aslgﬁll\(lén§r%lugence <400> 17 ttcaagaga

a) a vector comprising an expression cassette for expression of a cell
surface protein and an expression cassette for expression of a RNAi
compound,

b) a monoclonal antibody or a polyclonal antiserum directed against said
cell surface protein.

7. AKkit according to claim 6, wherein said antibody is labeled with a detectable

entity or covalently bound to a solid support.
8.  Akitaccording to claims 6 to 7, further comprising

c) a transfection reagent.



