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‘Des Produi tsr\ H ﬂ\H “—ZPQQ/ 02347 I~ Il ~wp~ Immortalised cell i neﬂeerinzﬁﬁ
from nor nal Skl n tissues The present invention relates to new

imortalised cel I"6Pfes derived from normal human skin tissues and
presenting inproved differentiation characteristics, to a new nethod for

produci ng these cell lines and to various usages thereof, particularly in
the fi elpgli@ht creati ng ar t9okiéed Dds Pedduits Nettit e of the art Th mmm\m\wmeof
inmmortalised cell |ines daIT/ER$Y/6239™ nor nal hunan skin ti Smm ady

been described. In general, the processes used for this purposges@nprise
transformati on of human skin cells, for exanple of keratinocytes and

nmel anocytes, which are cultivated in vitro with agents conveyi ng

i mort al i zat i on. Immentalisedelliling desiveddrommarmal pusancskin tissfescel | s, whi ch
may be cultivated during prolonged period of tinmes in vitro, theoretically
for an_indefinite period. These cells are alsoq desi gnated continyous cell
|1 nes. ThePresptiBYEntoTorelies 1 ReY ipmartsrd ¢!l Jogs deryed Gpm Rl glamatm iR o
orafif . . . Rl . . _ _
ror 1 SR EA b P L AT EL BHIRERbn halackekVlcs, 208 Acl MM, oF Wodueing
pot ent thadd gelitirles ahd eslvadousasagds therkdf pixaiculagyde therféadd ofieveatiigeartificial skin.
Typi cal agents for the production of imuortalised cell lines and of
imortalised human skin cell lines conprising in particular, for exanple
virusqﬁamrqgggmknant viruses and plasm ds contai ni ng DNA sequences
conveyrngi%he—property of immortalization. The nobst common process for
produci ng imortalised human cell |ines conprises probably the use of
sequences of the Siman Virus 40 (SV 40) and nore specifically of the DNA

of10t heTheaprpdudtiemef famogtuligey) cedl limpaterived trnem aganal lymamsiin tisbyesdas alreadior

exanpl.e tei nberg et al.. J. | 1. Phy, 123, 117-125.(1985): US4885238
(RoanereendeSirbif Bdbhefl she Proseies »dd B upe Burelse conintins Thglormaliod 6P gen,
(1991)skifRRens, afoetexaiple b kétdtinBcyted hndeNelaidichtes, whith, afe3Qifdfed 19 Yo with
Chopra et al., Invitro Cell Dev. Biol., 27A, 763-765 (1991); Christian et

al ., @gepisrcorueying ammoggatgny Inmpotglizatiorclatestto she proguctioncef cellzywhich may
1250- 1252 (.1985). and ubman et .al.. . Gastrointest..LjVv Physiql ., 29
Gr060- T 6V Reg i RRGIEEE Pefibe B aimf 8\ ey SRRt icall dor o HRdshpive depiod
2082 verdselcells ary é’l!sdi“d@giﬁhﬂ@d TBAHARS cefl 118, InPEdifradt MBfetdaRe AbonMYbriadiked
producing i mortalised human cell lines. The introduction of such sequences

i s geneallal dry cafly eepabde by profifecate aluring tah defweedShirberi oliselbdivasiphs an Mitts\VERe
hybri d- adenqvi rus,.or by transfectjon of cells with. ,a reconbi nant plasm.d
cont ai FPREFUAIRGY Caly At ReETy PYgBiRBcosy siPRe ey Lo WS 8 SRl PR s uEBited
regul ajqurde oVés Padil 'dc@ﬁx'e@'&h&%éct‘éﬁ&'ic%@?%flﬁc@lt d&glﬁtls'fgr {HeGrBARIRAH ifimortalised

strontium phosphate (see Brash et al., iol.,7, 2031-2034, 1987).

Anot hegelk hoem apd afessmpralised ehymand skini ogll dines reompriaingsiod pawtichlat,i forsexamplé n

articular of immrtal.ised h n keratinac conprises the transfectio
Dol 1 B e BB Ve AR ATE S QIATOGY LOVA SROMIG S P IV SnE haropery &F
(HPV) . o6t QxarBhe, US5376542 (Schl egel) describes

The most common process for producing immortalised human cell lines comprises probably the
use of sequences of the Simian Virus 40 (SV 40) and more specifically of the DNA of the large T
25 antigen (T-Ag) of SV40 as the agent of immortalization. For example, Steinberg et al., J. Cell
Phys, 123, 117-125 (1985); US4885238 (Reddel et al.); US4707448 (Major); Stoner et al.,
Cancer Res., 51, 365-371 (1991); Chopra et al., In vitro Cell Dev. Biol., 30A, 539-546 (1994);
Chopra et al., In vitro Cell Dev. Biol., 27A, 763-765 (1991); Christian et al., Cancer Res., 47,
6066-6073 (1987); Rhim et al., Science, 227, 1250-1252 (1985); and Grubman et al.,
30  Gastrointest. Liver Physiol., 29, G1060-G1070 (1994) report of the use of SV40 vectors and of



the.imortalization of human epithelial cells with the E6 and E7 genes
‘isolated of HPV-16, 18, 31, 33 or 35 or with the E7 gene alone for {1 SEP 2002
produci ng non-tunorigenic immortalised human cell |ines. Moreover, Barbosa
et al. Oncogene, 4 ,1529-1532 (1989); and Minger et al. J. Virol., 63(10):
4417-4421 (1989) report of the use of the E6 and E7 genes of HPV-16 and
HPV-18 for 15 producing i mortalised human kerati nocytes. Nbreover, Durst
et al .yecfons egrtaming the? Sdquzhée 0f IR Jarge sk antigen bhEVi4Onfor tprbduciiig dmntrtalised
kerati nocytes with the papilloma virus type 16. Neverthel ess, although

nuner dusnasy ealblinese The imErductn® of suehsaqurigesds senapally effgcted by mfection withithe

use i ngy ' | r ' ' |l ines of he

ot at DV Hirhd B SRR EysaB s BRDiBho AR oF B RBRHLT oF Bels WS P ivnt
utili sahdngid cdnfaiivd MADAL Yermifral repeatd™®f e RJUS sRicBilaGlifisand e8¢ fdghRtory SV40

I mortalised keratinocytes present one or nore of the follow ng properties:
(i P rewirtagiamby copreespitafion pthespresance pf diréritame phosphaigr(seeaBragh st alf,dviob>Celbl e
of prafei ' ressed by nornmal differentiated keratinocytes, (ii)

pr ope(r)]%‘i°£§?3$ﬂrf2a§‘}e’ﬁ§§9 rowh in culture of tissues and (iii) formation of
a stratified and pol ari sed epithelium having a stratum corneum 25
para-keratinocyte. In order to elimnate these di sadvant ages, EP780496

( Soci eAnoters kiowd uprbsessiefor | thy producimas ofi imawrtalisdtb dell dines naol iralpastiqudpr of

keratinocytes or hu nmel anocytes using en sus.a new cul tur di u e
oc L or MRS e AP Ba RGeS P TP rRGH ke RS OB Ao MyRetos. ool Bt DA
3Qnve / ' i oy 8dni i ' I LHS. 16
(v Tefterfe ST iein pANE R AnETHPCR ELE LRI SR IBAI R atechbes )
of di fthelimnioratizaivnasfthuhareegithelisl aallsobitipthetES asd BN gends isolatedest, HRW e 181 e

expressed by normal differentiated keratinocytes and . f 1 1 1 SEP 2002 3
mel anotly P31 e widh the EZ geas alpae dor prodneing spnumergetc immeralisadehumpesibr |

e prifer Mol BABR <0 GF ohEeRia 12 B 0 3bk ienf bR 4 AL LCF R "

even ngs(e0RER17-a421 €IHEW) eErt bPte ke Sfide E€lahé EMOienes BEHPXL- 1€ aRd HPV-18 for
advant ageous for nunerous uses, particularly for anal yses needi ng highl
dilff ermrpducing dmangrialised (hamag legratinocytes: Morpoxeanbiiesh et (l-dPncogene, p]ur%}%s%g,%
the pr t.] ' . £, | | | ' e cell

[ e By S Dee R0 B BRioh bR iR LRE IR A LRI OBEYSC P
origin, which is characterized in that it ( 1) is non-tunorigenic, 15 (2)
conserves the capacity to differentiate and to express proteins and enzynes

expr esecerthgleasrathpugh nmewous igraupd desaribe immprialisess kasatinpsytel aslidingd and, itliv
f in ti | t . 3) f tratifi d | ar.i
o PR P B A e e RERS st AL B BRIy

ormano%ﬁey&i 5dte FrobbMies remtefing QhaifutiliE AR BEHMENAHEbUY FOMtaniblé, aHE préfiously
nouri snin

described immortalised keratinocytes present one or more of the following properties: (i)

reduction or loss of expression of differentiation markers, for example of proteins being
expressed by normal differentiated keratinocytes, (ii) properties of modified growth in culture of
tissues and (iii) formation of a stratified and polarised epithelium having a stratum corneum

25  para-keratinocyte.

In order to eliminate these disadvantages, EP780496 (Société des Produits Nestlé) proposes a
new method for immortalising keratinocytes or human melanocytes using ern sus a new culture
medium, the vector pPLXSHD+SV40(#328), which is derived from SV40 virus, or equally the
30 vector pLXSHD+E6/E7, which is derived from the human papilloma virus 16 (HPV-16). The
immortalised cells obtained in this way preserve the capacity of differentiation and of expression

of proteins and of enzymes, which are expressed by normal differentiated keratinocytes and



cells. 20 Another object of the present invention is to provide a new

process for producing imortalised keratinocyte cell lines derived fnanggp 2002
normal skin tissues. Yet, another object of the present invention is to
provi de processes for the use of these 25 keratinocyte cell |ines according

to the invention, for exanple for i mudol ogi cal, pharnacol ogi cal, photo-
and chem cal -t oxol ogi cal anal yses of skin reaction, and for the expression
of hetgdllRgRYSeves ABSr aleleCite@hiuPBe0df pasgagké Midudgre30 - Figure 1 shows the
construction of the derived retrovirus SV40, nanely the plasmd
PLXSHD+SV40( #328) used for immortalising the keratinocytes of the present

dor | vELPveEHa PUE oQTe FEEvais e TipnR: SIEL SAT ah dmepgatieep i d Arectical
PLXSHIpE Ot hatts ﬁﬁim};ﬁ’rirrinmmarli!é@d kéfaﬂﬂ?éﬁé's 58§s@§sh{éogxyetneﬁlo§g aﬁlgﬁorﬁfeiﬁﬁegherﬁes.

invention. 5 Detailed description of 'the 1nvention The present tion
prbvi dash nelis wouldbegatriemely advantagedusddr iunerous osesf partiallbrly foramalysdsateeding

cell Ilines that do not fo[%ntum)rs when injected under the skin of an
ani ma/highly dffexentiagedsskingaliss cel s 10 for each injection, for exanple. These
cell lines also conserve the capacity to differentiate and to express

proteins of differentiation expressed by normal keratinocytes after a an
el evatuehrhanyl€theohvaignges. The expression "el evated nunber of passages”
indicates at | east 10 passages in culture, preferably at 15 |east 20 to 30
passages, nore preferably at |east 50 passages and theoretically an
unhi md ed .nu r r._ex I {he. | rtali . keratinocytes
ot Baudef bt BURGe dhe BASRANGR e RIGIR A i BRRA R B PIRRE RS
pr ot eirf¢ans @9t FabteheOunieRigdhic fukdiokal g&ﬁi &t fefrotit4l, ori gy, Olhich ii$) Eharhdtéraadrinne
and loricrine even after a an el evated nunber of passages in culture of
ti ssudBatip0 The inmortalised keratinocytes of the present invention have a
profile of cytochrome p450 (CYP450) which is simlar to, if not identical,
to the profile of normal keratinocytes. For exanple, the cells of the
pr eger(q% isheattuRrigempr ess CYP4A50 1A1, 2E1, 2C18 and 3A5. Moreover, the
imortalised keraginocytes of the present invention express enzynes of
phase (B) corfservee therpapacits tgl diffatentiate- Bdt toaexiiressapmotainy @8I ehzymes expnesged by
.mmortalised ker Mor eover

e o pEm PRt Rt e Ane? B el e DB Hantiees ete ilfee v

€NZYNg|S3) forms a stratified and polarised epithelium having a stratum corneum ortho-keratinocyte, if

cultivated in organo-typical culture in a serum-free medium and without a layer of nourishing
cells.
20
Another object of the present invention is to provide a new process for producing immortalised

keratinocyte cell lines derived from normal skin tissues.

Yet, another object of the present invention is to provide processes for the use of these
25  keratinocyte cell lines according to the invention, for example for immunological,
pharmacological, photo- and chemical-toxological analyses of skin reaction, and for the

expression of heterologous genes.

Description of the figures

30
- Figure 1 shows the construction of the derived retrovirus SV40, namely the plasmid

pLXSHD+SV40(#328) used for immortalising the keratinocytes of the present invention.



inplicated in the cell oxidation and in inflammtory responses, for exarrpl e
*the superoxyd 30 di snutase (SOD) and.the,coll agenase of type | and t

tumor necrosis factor al pha (TNFa) after treatnment wi th phorbol - estér§SEP %UUZ
a way simlar or identical to the way of normal differentiated

keratinocytes. Wth these given charactderistics, these cell lines represent
an extrenely interesting, 1 1 SEP 2002 5 reproduci bl e source for
i_mmunol ogi cal , pharmacol ogi cal, inflamuatory, photo- and chem cal

t oxi col ogi cal studies of skin reactions. Mreover, the |ines of
i mor t-al F@de Recpresentriheamnatiudtios durizedof thewetnoviros of papiilomt vimk t16y asraelyi n

5 organot al .cult e nedi u for le the um NR2 of
Bi of I ui d @5 {J fé‘%ﬁ#&é&g{j ‘i hf%EGr‘-m{’%" ; ythe \y}ﬁefr?iWPﬁy‘es (frf gﬁ/ RfeseRing
Cad z (1ir§/eHMn] and without a layer of nouri Shl ng cells (w thout

fibroblasts), a stratified and pol ari sed epithelium having superfici al
kefatini zed | ayers, the ordinarily so-called stratum corneum havi ng an

ort hoker ati nocyt e, nor phol ogy,. whi ch neans that the stratum corneumis
depriJéaﬂ&ﬂi§§8H§§Eiégh£§¥@BQ%E 10 cells containing nuclei. The preparation
of a stratified and polarised epitheliumw th inmmortalised keratinocytes
was previously achieved under classic culture conditions, i. e. by a

t echniThegpresennhvantiGitprovides Moaittmbe gerit, fintrsrtilised Reratiheoyes celf limeUthas {3 geg
cells (Lechner et al., Virology, 185, 536 15 S71,1991). Never t hel ess, the

i mor tles S de apt fray mesy when Hiedted wedemthe skimef an animial keing et lersta10%eallss .
e I s immortalised by papillonma virus 16 or 18, or
E2$5 7 LR TGO B

€ry disorganised epithelia (Blanton et al., Am
. Pat hoI , 138, 673-685, 1991; Hudson et al., J. Virol., 64, 519-526,
1990, McCane et al., Proc. Natl. Acad. Sci., 85, 7169-7173, 1988; Wodworth

et al .Theshoeslehiaes  al®l Fopesye 196 2Fapanity |to differertiate tangr é@ocxpme proteigs of

descri i EP780496 oci et e, des .Produi ts Nest i,f ¢ ate in

o gandl ST afion, SR Eived BY priah KFeer P Shetfien & SIeKHER GBSt of pafoages. The

nour i sKi =11 ]

ot i ELAsE, %‘?gﬁtéfé*?%?fﬁ?fi%%’gﬁ%e?‘s?*&%%t*ﬁ’%%? 187 ﬁ‘*‘%‘%“é?’ grefellly at

pas a- Keasat2iOntoc §0 q;amgadmhog:yprefdraﬁlyla leash &0spasatgesn adr theoreticalhyt an nmdinsted| |
cell 25 th nuclei. The imurtalised keratinocytes of the gresen

i nventiUgHPes|of PastResT b Wx SXAERR] 6 thesEpertalised Jerafingeytas produes é‘ﬁ%PrS%s@nEhea
unsat fjlrﬁlteﬂttl&x Eg';g'egs e Odlﬁ@ gﬁht?&l glfotélgg B?%H%o Octf ﬁé?gtlrf‘%% k%&?ﬁ‘ll

corre pon |ngtot nsaturated stat atlon alno
nor malinksluaing) dilygeeine a3 loricgatevel aftéhe ah rel@matedl manberkell pissapes yi esltare df‘ne
pr eser{}ssﬁer;ventl on may be obtained according to the follow ng process:
20
The immortalised keratinocytes of the present invention have a profile of cytochrome p450
(CYP450) which is similar to, if not identical, to the profile of normal keratinocytes. For
example, the cells of the present invention express CYP450 1A1, 2E1, 2C18 and 3AS5. Moreover,
the immortalised keratinocytes of the present invention express enzymes of phase II, for example
25  glutathion-S-transferase n (GSTx), in a way comparable to normal, non-immortalised

keratinocytes.

Moreover, the immortalised keratinocytes of the present invention express proteins and enzymes
implicated in the cell oxidation and in inflammatory responses, for example the superoxyd-
30  dismutase (SOD) and the collagenase of type I and the tumor necrosis factor alpha (TNFa) after
treatment with phorbol-esters, in a way similar or identical to the way of normal differentiated

keratinocytes. With these given characteristics, these cell lines represent an extremely interesting,



1 1.SEP 2002 6 (i) obtaining a sanple of human skin; (ii) prepari nP‘ITSE?ZUUZ
‘sanple of skin in order to obtain primry keratinocytes able to be
cultured; (iii) culturing these primary keratinocytes in a serumfree

medi um preferably in the nmedium5 NR-3 (described in EP780496) on culture
pl ates having a coating facilitating the f xation and the growth of cells,
said coating conprising fibronectin, SAB and col |l agen of type |; (iv)

r epl aciepedubidles ssutoe foreimmmdological) phanaycotedidl C irdlamrhatoH) tphioto- adhdoghendied]-
confluent growm h of keratinocytes on the culture plates, the coating of the
pl at e toxicolpgical pudics of skin reacti®ns.i nuous way; 10 (v) separating keratinocytes
in culture from nel anocytes and transferring the separated keratinocytes
into an infection nedium preferably into the nedium NR-3, and preferably
af ter YfopveEhe Ahed HEINSRbHA I Karaine STROST thle YreseRDrVe i WY fdriny RSEUMi el EPTA
using culture plates coated in a simlar way; (vi) infecting cells wth

f uAct | engamotypindlr ¢uene m gemesfroé meditmd$or ¢xample tlie medium VR wif BieBsids Ifc.,

e 8 S By e, O Tt 20 o ol e
o & T, L FRRERIE LA GHERAM LIRS, B NEAUIEY apd IRAELES cbiththn, Hfing
I ncor psupaifidalheratinizby lapstsOfthe airdinaniiye so-caldetl 20-atum | grnbiransivirig | ang ortho-
i mortalised keratinocytes after proliferation into, a convenient

di f f erlesteunRacytsmaPhPlogy hahichgneansthal thotirarnm cornaan is depriyed of pyglear cells, i.e.

pryaf er abl vy i dium NR-2 enriched with EGF (5 ng/m) and vitamn C
(é uglgﬁqss?éob{r%hg%ég%lg?t he step (i) usually conprises obtaining sanpl es of
human skin tissue of normal human 25 donors, for exanple sanpl es obtained
during a surgical intervention or a pediatric intervention. The

i mor t Bhe prapagatiopfofaa shptified gadnpotarised spitheliuam veith immortalisesh keratinpaytpsuwas

sanpl e_of. skin_cell s, rm,ts.th roduction of i rtalised keratinocyte
coll 1 maeionh oaived Bt FSisicc Al FEPlioREs Y ¢ ofY R B REE e ) RORnT
parti catmdinin@CeNf QErubtiand £ Nafercdferdirishing! B¢lls2(IRRRhCH al., Yardgy, 3Q5T1386-
sanpl e of ski'n tissue is subsequentl|y 1pre_pared in step (i) such that it is
suist ab$ H, 1) aNevertheless,ahe immertalisetheadispdid mat foro thej morprad Sepeafitiol kdratinizedd
by initiall ¥0vvashi

layers. For exam;r)]l%, tt}t]eecesl?riri?xlase ir%Ino?‘tléiiQed by papilloma virus 16 or 18, or E6/E7, are
known to form very disorganised epithelia (Blanton et al., Am. J. Pathol., 138, 673-685, 1991,
Hudson et al., J. Virol., 64, 519-526, 1990, McCane et al., Proc. Natl. Acad. Sci., 85, 7169-7173,

1988; Woodworth et al., Oncogene,7, 619-626, 1992).

20
In contrast thereto, the lines described in EP780496 (Société des Produits Nestlé), if cultivated in
organo-typical culture in a serum-free medium and without a layer of nourishing cells, formed a
stratified and polarised epithelium having normal superficial keratinized layers, but having
nevertheless a para-keratinocyte morphology, that is, the stratum corneum contained still cell

25 with nuclei.

The immortalised keratinocytes of the present invention also absorb exogenous essential fatty
acids (AGE) and present a unsaturated state and a prolongation of the chain of the AGE perfectly
corresponding to the unsaturated state and prolongation of the chain of normal keratinocytes.

30
In general, the immortalised keratinocytes of the present invention may be obtained according to

the following process:



tissue, for exanple using the nmediumutilized for the culture. Preferabl
"this operation is 1 1 SEP 2002 7 perfornmed in the nedi um NR- 2, V\/ni1ch3|':gmﬁl
serumfree medium the exact conposition of which is described in EP780496,
whi ch showed to be advantageous for the culture of normal keratinocytes.
After washing, the sanple of skin tiss@e is preferably shaved, for exanple
by the nean of a dermatom and is subsequently cut into small pieces. 5 The
resulting sections of skin are then preferably separated in derm s and
epiderms. This may be achi eved by physical and/or enzymatic nmeans. For
exanpkig, t lobtaining atsampieof wwepnakinr eat nent with trypsin, for exanple by

about B Bogprensing Y TTE R Rk of otdel it BB A REtanE e APTE b g BREEP ©
suf fi ¢iignt chBudfy By PlithatP kbrafiRBR et ih MserhifL fr@XABMuM, PréfefaBlyint thBBndfium

about 30 to 60 nminutes at a tenperature of 37C, or for exanple during night
at5 4C. The NR3njdssdribed ep FPF80406 00 culturecsplatee having iascosting fagilgating thel factidni n

a medium for _achieving_.a suspension. Preferahly, the di um for achieving a
cuSpensi on 208 HLERUASE ST SET ORI somsp bryhecti s A 4 COURT CLRE be
put g gon it t { 1 , a

i mut G 7 Bttt te SRRt hmBlnfid 4" e SuIAGHR o oblaul wpbinaf Wlhuchy o
A tissue cgréwtheofiedatitocytes of eliebliyuré pratespthelovaliy af thegqpate bethgahaiatined in
(described in EP780496) and a filter (for exanple a filter of 100 nm are
subsequent |13CORHBWRNS WMa¥%r der to obtain the desired cells, i.e. the

ke at i-pocyt P L i y (W i i)
aF0 7 bE ey cBr e, K ERel iR Bl JEEEROIREY WEF (PRSRLREY C sEbfRcl
NR- 3 ( descrichaihotyteEmtdad Hikctidgn madiam, pedterablydhto the newiiich NR-Gnandprfeiabipl v
of about 1,2x104 cells/cnez, on previous|y coated culture plates. However,
it is possidfteetregmeat 9f theicslly wib afomposision spniaiing trypsinppd KT psipg eulturghe

culture pla 5 .ef.erably provided with a coating containing a
conposi ti orPtlaet sl%%at%@vag%g’ﬂ%% rease fixation and the grow h of

ker at (WigCYtigfectin®cellP gt fbiiorhl Qﬁ&hﬂﬁ%&ﬁc @bndsi &F ANRadtI thio OifffetANB rethélififses,
collagen type |I. In step (iv), the culture nediumis replaced as often as

néZessary isnchasithe S\AGYres andghe bpmampapilomeeimus,gr owt h. Preferably, the
medi um i.s replaced each ti.ne after about two days. .However, this . is

Var | aBV0 adpBsERE SRR Reefhadtghing £ pRTiReiot Ml Vithd' S ig
obt ai ned a Jqufafd plate9taated 8BfordHANE tn afs.i?ﬁilﬁwypb&f@raslgﬂﬁid&%%d@i NRbpgt NRQ %
what takes place after a time period of 11 SEP 2002 8 about 10 to 14

days, the KetmediaslesertedandERHH4h6| whishycompasitonsie pneerpertedThérsinnteyy wag of
reali sed by %n%‘pcﬂésgn means allow ng for an adequate cell separation
W t hout an)fe EFPHeAtal effect on the nel anocytes and the keratinocytes.

Fog ex mryl Qransfeing BB rRliE&rt Rerabiodtél T hRECNbiokferhfi6@ TRIBL ¥ {ddnbéti@RI N.
Preferably, the nmelanocytes or keratinocytes are treated with a
t r ypsi ne/ EQlifferentiation medium having a high content of calcium (1,5 mM), preferably into the

medium NR-2 enriched with EGF (5 ng/ml) and vitamin C (38ug/ml).

In detail, the step (1) usually comprises obtaining samples of human skin tissue of normal human
25  donors, for example samples obtained during a surgical intervention or a pediatric intervention.
The immortalization of a unique sample of skin cells, i.e. of an autologous sample of skin cells,
permits the production of immortalised keratinocyte cell lines presenting defined characteristics,

for example a profile of a particular receptor being characteristic for a particular donor.

30  The sample of skin tissue is subsequently prepared in step (ii) such that it is suitable for an in
vitro culture. This preparation is preferably effected by initially washing the sample of skin

tissue, for example using the medium utilized for the culture. Preferably, this operation is



5 sol uti on and are subsequently transferred into a sel ection nedium

“case of keratinocytes, the cells are preferably treated during a ti nia1 SEPZU[]Z
period of about 5 to 10 mnutes with a solution of trypsine/ EDTA (0.025

% 0.01 % and are subsequently used in step (v) to be sown into nmedi um NR-3
on previously coated plates. 10 The kerfati nocytes are subsequently treated
with an agent for immortalisation. The cells nay also be frozen until the

| Mo patfbrAéd inthe m&filMaUR®D, WidEh RXASEhR-frét tbdivthd tid &mg 86mpddion Bf &hfdhon
and inmmortalization are pr ef er abl y effected by using functi onal tunori genic
genes infdestritedast ERUB04P6,f avhasit shewedwtbr be eslvatagdoua sfar htheTedlturef ofSyidfinal
virus and the E6/E7 of HPV 16. E ch_.of. t hese, gen be present in an

.ndepéﬁtfélﬁpcxta rpvggshing, the. sgmp Pef dsrels H‘fefq‘i@qaét‘?"&@r fog| exgmpleoby ths

pLXSH AFARARN haws é\ﬂ) r.hed by Stockshl aeder et el.
(Genegféli{ accesstlzog?i nu S%%‘%ygg &tl—@{r?gsrfg%e feb herapy, 2, 33-39, 1991) and
the retroviral vector pLXSHD+E6/ E7, which is shown in figure 2. The

retroyiral \{ector PLXSHD+SV40 #328) cont ai ns am)ng ot her sequences the T-Ag
sequerld resligng ssgtions ¢ %ﬂ%étﬁtémege ferpllyseparated in dérgyg and epidermais. Fhip ey deof

SV40, I r i,
a cycla%ﬁgt[&eg?? Bgﬁéalo#g%?% poI Jaggnﬂ;/(?}\z;\ét’{ag{l? lési gglﬁe’ﬁg)é E@%&S%E'Atfeatnﬁ%tl

| ocat iwdth efpsihef ibgdfldtatiort BE the edmplecof skin Qe dh bhutibd

cont ai ns m l25 ﬂwl 6I?Eat n%nt (t)f theIb Eﬁ/ E7 gene derld\zggﬁ‘ﬂrﬂ):)sm tlhe (tttourrran

papi | lesamplei ahout De5%nrortaining H (foa axempieoabout Kol % |dmgnsraenmtmréﬁmam toy

tted,to fh f | t d t
" U1 KD PRIRGa TEF Tl Gurite SRt a7t PO PR Bl B & Rmpersiure of
prol i Zgr@t brofer BRAhpEddHhE Rsphtbeped vii) . This transfer is preferably
effected during the second 30 passage. This proliferation nedium may be a

serumfree nedium preferably the medium NR-2 or NR-3. The immortalised
cells. are, cultivated ure, plates previo cpated i ont.i.nuous
rrannerﬁl CrEs i Rt e g, e BT plieSd b Smadi {6 G iEARE B
of  Ludpenbibn zﬁxQ?erQb ?Oiﬂeeiﬂ&ﬁuﬁt}’fﬁﬁaéhte\/?ﬁé ﬁrsuiﬁéhﬁlbﬂ kbﬁﬁfds%&&ﬁttdﬂ@ﬂo&%&%‘j
cells in a proliferafion nedium (preferably NR-2) the keratinocyteS are

t ﬂ&nsflﬂmbedr (SBED eqnd(mput)mmmmcam’émhermﬂﬁﬂht aptmvchffugemhasually of about 5
differentjatiaqn of 5&?‘ . glm‘mr al.i sed ker ,rc%yglnt gﬁferabl |nto
an enVinBisSeRInivate FH@P’E‘H EhBTovP %Q’%F‘é?ﬁéﬁq ?f“r Lssug pyfture pedium
gener atdag§ e haim SpriRl ! APGH! CRsdribel Ml ERYRAASRY Ada Rl lf&ed
epi t hél ‘:"um at?llng normaallqR sup rficial kerati ?ﬁzeed ﬁ%ayers 9%2 thl% end(

cel | s ewampleea filtet bff 40@ aimi)rara sslmeqmedtly%idnédm ondehaw iohpim the ddsired weis)ti. eothe
calciym such as the nedium NR-2 conprising about 1,5 nM of cal cium about
S ng/ KETBHOBAES-and about 38 pg/m of vitamin C, 10 the cul ture being
ebfected on plates during 2 to 3 weeks at liquid air interphase, for
exanpl e on plates with 12 cavities Falcon No. 3043, each cavity having an

i nser tThealesdtindprinfitP Rertiaoeytes dbteinke imstepdily tressubseueptlye hogd togsead atsbmnai r
Iliquid interphase. The air consists of the atmpsphere contained jn. the

i nt er e grtﬁgegnoﬂartfﬁtabtméa?tme@aﬁ%ﬂié desseribec 181 ERGRRAOON iy ansHiteile ceble
i qui g, Ro i t

tr aver S s RNy BRI JFRAMT ERRAF. DARICH, HOIE RFENblgty CaRd RO plates
devel dppwgyer,Vit isipossiiae do varyt this cthﬁﬁfdtioﬁSJf&Ells withid sfidez BrhitseThé culaay pesesof
the present inventiaqn, these are perfect]y suitable for_ imrnol ogical,

pRAar e (Psefeably Pemdder vl aceRAtNg aFONtARIBE oy CORmPORItiaNy Whichoproygd rto increase

or cs ort D0 ARE 5% 858 of BfnBEREs Rlord BEGELA! 1IARH 6 fEneidil BT SRR WS

cel | s,collagereypdpl € st udl es on the barrier function (keratinization) of
reconstructed skin tissue, studies on the netabolismof differentiated
keratinocytes (rret abol i sm of fatty aci ds, antioxidant netabolisn), studies

f .UV Ki | ] t
the_ onhebrligh BorERE Rt RSl e ahe St retu S ruRt 1S PRyT BDERABAE
skion Rl growst. Wieefab® thé Rediui® ifeplacsdreadhQfné aftéeole o AR, Blowver e i
25 with xenobiotic agents (for exanple cosnetic oils, by se ect i ng f easi bl e

pr ot ectariablecdappodingon therpagticaipl amptio 06 siin diseus: |Azfeerstg§mgst)btalsnc@@| nearlppotal
i nflammation and on skin irritation, etc, Nor t he of ker tino

ol | GoRDuOeo dotc Sthrae gt BPlpeRte P abBiCan e RS bk oflSes ebtish ey PEtibes
potential anti-cancer conpounds and potential conmpounds for the treatnent
of skin 30 diseases. This usually inplies that the cell line is contacted
wi th such compounds during a given tine period and the determ nation of a

potential induction of detrinmental effects whatsoever, for exanple
genot oxi Ci ty, the for mati on of DNA-adducts, _mut agenl city, cellular

a AT NN NLN AN . ARA ' T - -



5 identification of agents of alteration of chronbsones, studies on
mal i gnant transformation, studies on cellular biochemstry (for exarrp‘
assays of the activation of CYP450), the sel ection of conpounds and of
conpositions, for exanple of cocktails of essential fatty acids, involved
in inflammatory and allergic reactions, assays for the activation of

col | agenase (in connection with inflanmation), involving TNFa, and the

det ectabout Kif toi Idt dayk cthk kemtind €yt drd the sypptatocttes hiesepaated. Thidtmdyhise ealised bynes
according to the present i_nvention forma stratum corneum

or t ho-2R¥cCheserdusans allowang foranadeqgnate pelt F%PaWélolﬂ Wikt agy ﬂetqmmalaf%at en the
the prxﬁqu;(}%yeggng h%%ﬂaobS% a?l&l Q)h pqe 'r%g gg %H’e%]tgé b§ H&renfAl treatment

mut ageni Ci n og|
chen Geith 183s6ihO Prefatabhy, utle aﬁelajmytdsodsteﬂerahﬂd@tesmesuéd&mmﬂyaheypsﬁmmm ed
only of 15 an epithelium of keratinocytes according to the invention, but
pr &f ersabtttpn@mmre selaseau@tslmmnségmd infa diselsttion medwwns Inithe sessoofi lwatchytcs der
to achje a bett nce t nor nal or exa
Vor ol Solsse pes Erapho EEHTed BufiRe pimbepdtod Akt Sdhco miftu G arioluipned o
to exp §§tef£ft§pmo @Qﬂt%ﬂﬁblp%‘?taﬁh%ﬂb%ﬁ&ﬁﬁﬁﬂkﬁ ltttgtaﬁ(v@% neeet,hqt% Reflum
proteins and al so to produce he "i mortal i zed
ker at iNRSydrepreeiouslyicoetedplatekiced according to the present invention, only
the cell line DK7-NR was deposited under the terns of the Treaty of
Budapest, as an exanple, on March 19, 1998 at Collection Nationale de

bt urgcde GRN, BB e LAY RN ErAsiE
giloct el};h eROter,n%%glgé4 Par |g§q I@rlglgtr(%t% wg%‘ %g%ée?lggéerpl\}gé ﬁﬁgarﬁﬁgetcgﬁﬁﬂﬁg ralsCQ,NCl\/I
| - 1996be fidvien ueip dmi immartalefation ieeffectall fort dxantpis mshqx,ﬁdtnlrteog%ud’iheaifeaﬁcmadxm.
All restrlctlons concerning the availabiljty of this cell line will be

i rr evdmamriplizatore areapresrablyestictadt by psing ;fatlemnat: BIRQUgsRi BRRESt S athleasirt¥ent
appl i gﬁftr‘aﬂt l%grgégi?%éaegu PR fE3E Iy %t%@tﬂ{}gewtﬂe Q@h%ff VP61 £ OJf tht'ée

appl i on et’c aracterl t1CS resen |nve I on ‘W

appar ghed maybepgedent irom niegerdent ﬁHtﬂoQﬁ‘aDéorﬁﬁﬁéTﬂbﬁ axmﬂfsle dh tie fbtﬂiv\kﬁnvédtkﬁr
illustrati n}g t he Fresent i nventi onand shoul d not be 1 SEP 2002 11

codhst mkSSHIBHBY4DHILB), ihowiw i figare | mﬂm@@qutmmwlam atetdi foeneBapk of
[ t ||
coL S ehRRRHELLR07EL: YA Brn PhErS! SLTB |0l e S

descr igletSHD+EBE D WHidicRish6Wneh figarety, ook et al . (I\/bl ecul ar Coning, A

Laboratory Manual, Cold Spring Harbor Laboratory Press, USA 1989). 5
Exanpl e 1: Preparatl on and characterisation of cell I|nes Breast skin

tissu ar rm cal h rm

e ¢ iedefiabfi SRpior ol XSHID RS by P2 Kontali 557 60 MU eqtE P r & Reines,
cabt urgy SMU th0§eq[@eﬁées%§|3 AR SRS tehhifbNBpe S SEBV4D tH¥estguences oPpBR3220
(DMVEM 10 % of fetal calf serum IS added after 2 to 4 hours. This culture
of expvhigh allew Johtbe geplivatipn ofi Eubeli, @cyaletafimultiplsxadening, epdyasianylatién sequence

fi brobl@@nbecomes visible. The cultures of confluent fibroblasts are

separ dt d multiplied in order to obtain frozen reserve cultures. 15

Cul ture boxes are seeded with primary cells coated in a continuous nanner
with a "cocktail" coating previously described for bronchial cells (Lechner
et al .At the [ocation uthe. govist ¢nding® for3ha O anti@@Sthe . vesfor L XEDEE6AY eontains Ithe

w35l 5ol o RaEnerchesB EBR Lahailitvdsoridhe AoBay eeniRmalaiidenocyt os and

t he nel anocytes are separated. To this end, the culture is treated with a
solution of trypsine/ EDTA (0,025 %0,01 20 %9 during 5 mn, and the

mel anakftere theaimmsrtbiSeatjioanthey cbldy wres swldeqdently sbprtted ol thé ersedsaysnimbeat of
fromthe keratinocytes. The prinary, keratjnqocytes are subsequent]y

cul t i \RpsEages Juring cHEUGANd, Bg TrsytiRg irsmoralised cefly atqweﬂﬁweaﬂv mnsf%efl Aigt2

£ avourRr SRR iy Quiia Mied BA1HE TRl Baliter 1 ReRONAD clicbloa it g Sedong.
Salos ECpiﬁﬁﬁgbyThisftﬁoﬁﬁl’itﬁ)erheﬁlﬂﬁﬁﬁﬁy lbata wﬂumeO&kmgdhﬂgl, (peéfhrablymhe medlum NR-2

3T3-fibroblasts" are transfected wth the plasm des pLXSHD+SV40(#328) .and
pLXSHIWESRES- éré@orramﬁgahaﬁdt I‘iéllspraéﬂ saivagrd ppefyliie cplatgs preyeusly egated dpja

s e S

fetal bovine serum 30 Subsequently, the keratinocytes are infected with
the virus in order to bring about

1, SEP 2002




i mortalization. During the infection, the mediumw thout serum PC 1, V\&cﬂ
"is described in the publication of Pfeifer et al., is used as well. 11 P 1001
SEP 2002 12 After the immortalization, the immortalised keratinocytes are
transferred into the proliferation nmediumNR-2 or NR-3, using previously
coated culture boxes. After proliferatPon of the cells up to a desired
nunber of cells, the cells are transferred into a differentiation nedi um

sui t adiagk@Eype ithe culture of normal and inmortalised keratinocytes (NR-2).
It can be shown that the inmmortalized keratinocytes present an aneli orated
cell growth at an el evated nunber of passages in culture, which may be

dt se. d bed [T 1 f EP/80496..10. T
oot oader myfipisingost immonishd sl e prodrat Ghsmeaiem iBee e GDln AR 23 dhe ¢
ski n g&hiiocGR3Sire tanSrefted 1Rt (v)dnld BR ehétbriaéht lﬁ%ﬁ;k'lﬂ?métﬁ?fe@ﬁn% of

pol ymerase Chain reaction at roam'tenperature (expression of
priof i hernoil ayRifbdetaiseslewatineyiesmyefesdbly ado ke eavirormesnt ssnulstmgiﬁtelomntlamhy

lar, e t ., to that | k t 15 The I
* esponveSnE e MectlinngiusgBnerOe e T8 RRHLITG of (GHOROBEH, TRy FERied 0d ho.
rdiy at of

b capoane GAERY A nori SBLRE KBk B TS B ECeIRrbe

ant i bogtiested@raa 3stuni-fice medtium Havingvohighrdontent bf bag@m Bach hotheanediam NR 2
vinentine and the keratins K4, K7, K8, K10/1, K13, K14, K17, K18 and K19.
The bmpra%\p&ébw I dmMhef epigHIms AbQti Sore/BR of E&Fca%ebw 3§rughmi pEvtamin G, on

ut a i 61?1{%%‘)}? fgggzsl gﬁ(p&% ﬁﬁjulga& 5??/’2‘9%13§ If-{il/‘g AT, intgrphasg, for example on

Nor t hptates Blieh 12 /Ahhnbs Fakof N® 3048/ éich a¢ity Baviay Fahﬁlﬁé‘ertSFz{léb"thb B0 MERESMIer
RNA for GST~. The profile of exposition to GSTa, GST~ and GST~ in the cell

| i nesthekesatiniocuies ats develoning alothawir /liawis intesplyasesThe 2ir gewpists pb thenatmpsphesed

he .added
ker at PREGed B TERHE Shectbeditinedlr. FhRB S el o S i et e g
are t {sefk edurkiifg Ichédiudi dondéiné@Cindthe LoAwity, Sthe ¢ dumanfetsinotethemdfine dfithe 1

S nole). For these experinents, the nediumNR 2 (Biofluids Inc.), deficient
i 15 AE@seit onyduch therkerasisiocytes breudeeloping. t reat ed after havi ng reached
confluence and are transferred fromthe nediuminto a NR-2 nedi um having a
hi gh content of

With regard to the properties of immortalized keratinocytes of the present invention, these are
perfectly suitable for immunological, pharmacological, photo- and chemical-toxological analyses
of skin reactions. For example, the immortalized keratinocyte cell lines of the present invention
20 may be used for analyses requiring differentiated skin cells, for example studies on the barrier
function (keratinization) of reconstructed skin tissue, studies on the metabolism of differentiated
keratinocytes (metabolism of fatty acids, antioxidant metabolism), studies concerning the effects
of UV irradiation on skin cells, studies concerning the effects of potential skin irritating and skin
sensibiliating agents on skin cells, studies on lipid metabolism, local treatment and/or by medium
25  with xenobiotic agents (for example cosmetic oils, by selecting feasible protective compounds,

for example photo-protective agents), studies on inflammation and on skin irritation, etc.

Moreover, the of keratinocyte cell lines produced according to the present invention are used to
select potential anti-cancer compounds and potential compounds for the treatment of skin
30  diseases. This usually implies that the cell line is contacted with such compounds during a given
time period and the determination of a potential induction of detrimental effects whatsoever, for

example genotoxicity, the formation of DNA-adducts, mutagenicity, cellular transformation or



1 1. SEP 2002 13 calcium (1,5 mV). The cells are treated during 4 daés]gﬁﬁ 0
the AGES (renewed after 2 days). The analysis of the AGE is effectuated'b
extraction and separation of the phospholipids by CCM (thin | ayer

chr omat ogr aphy) and the quantification of the nethyl esters of the fatty
acids is effected by CG (ChromatograpHy Gas-Liquid). The formation of the
desaturation and of the 5 elongation of LA (20:4n-6 and 22:4n-6) and of LN
(20: Saytdtoxdeitbn- 3 and 22:6n-3) could be shown. The netabolic profile was
consistent with that observed with normal keratinocytes. All cell lines
were hypodi ploid with nost of the counts of chronbsonmes in the interval of
di pl oi,d cells art .fromthe anal ysed cel.l.s no other cells re det d
P nerEvass te o3 of s fiialiSerfkTeRocvies Of e g S lion vy vt b DNAG
the a ; o] ' [ [WeTHat: -To B} ¥ 4fo) e

Umor e e g s PRl 3G gl Tor the
subcutidentificstiomp€ aigents ¢fl aReriién lofr ciiromosoress )stitdiesnonlemaligrant Taasformetiorn f
the tested keratinocytes and particularly of the 15 |ine DK-7-NR are not

t urror SEEHsOn Gellylag bioghsmistE o example gssays phiheAstivation oLV PA0) the spirstion
medi u el hd j a 1S
or epaptaprpo @it ST dohpdsiitl 45t biacble e Chitaild SRR FAhe RS fRloRich
t hey aiftanphaweyandialldrgico@udtionssasedyst foe the @dtiwatidinbf collayenass (iScameétionwity
already 2 ml of fresh nedium NR-2, the keratinocytes are cultivated during
2 day snflavamptieoniavelving TNEge andithieaetestion peinderisnkineof the keratinocytes. On
t? third day the nediumcontained in the insert is renoved and the cells
a |l eft at free air. The nediumcontained in the cavities is periodically
changegiigacdpee: Boihe ikl MATaaé Bl WRed 360138 the GrésentirvBneE fAmne/ W arum
vitamn C (38pg/m) and CaClZ (I,SmM). After 2 to 3 weeks in culture at the
i nt er phawemairtho-keyatinhcytd) theypire hatticularly oveleatlaptedtth participaté s the prepatatidn of

fixed with picric.acid and._.the r phol o .S analyzed. . The results sho
hat - EHRARIET, 15 BieEar A 3ubes PR AtAgoriciina for HEm G PEiFel B RRE R m
a 30 ?nf)t%t lhbd %ﬂexﬁi‘&gl-{%‘ilogf %8 drul st BEhfidHBd bB6e. CRHIYRAN YnsPs £ Adrshthtad bALWH

basal containing cell avi ng a cuboi dal norphol ogy 1 dentical to that of

nd$ malan epithdiunT bEkeratimbayms@ocording tp iths mvestian, bot preferahdy comphseskadsoatallagenyt e,
that is it is deprived of cells containi a nucleus. The fo tion, 1
SEP. 26raash e HomSAPGYES 18,01 dr6 6 PR § Ditey Bt fo BT BRGRek, BEher
knownekgggktalised cell lines up to this day. For exanple, under identica
conditions the |line DK2-NR (EP780496) forns a stratum corneum

par a- keratinocyte, that is the layer of comfied cells still contains cells

with a nucleus. Only the nnrpholggé ort ho-kerati nocyte of the stratum
cor ned¥iereayiretiekeraiimopye eall lines pt (HetAresFnbMVATHAINATE IEAPALIS 10 $xpEess reqaambingmit um

. . . £ th
CED TR oL A PREAR oo BRe R Rl e BB L RO ASBIACT (1
exanple. Exanple 3: Irritation test 10 The cell lines obtained in exanple

1, in particular the |line DK7-NR, are cultivated in _the nmediumNR-2. The
i nductMBenSfhe pemesphizadskeatvocyiaeel] {ingsbrodyeed agqosding dp dhe PreseaY inyenden,

treat ' L ik in i S

(Phor B 1 bl Bt DICTNR Ao ARRR gL RHLF 81 3he Ty of Budspest s an | ¢
anal yzgamble, bheviiNeh t19e1 098ret Golledivd Matiddalt) @gCarlreaRsMycroorkagishe (CAN10.M)
show that the cell lines and particularly the cell line DK7-NR respond to

PRA adaving thr/eddrgss 25presls DetewrRowy, (75TRERads dirande; and has rgceivad dbe depasir

of passages ~construction.,of artificial skin, 2Q The r.ang, of
on | noURRRE iR R So6 e RO AL B RGsof hbder Bt Fspt Grang el TR Ay
hyal urredtiéticieicdnédmiidlgithd ?sV)'aila'Eh&?' ROtHiI9 Be1Pfiné R811 bB $@évochsly IFRd ey ttfeheritit oTRI Y
human fibroblasts (0.1 x 106 cells in 0.2 m nedium, after 30 mnin

r es porispatentheoriesparding $o fthe prasenti applicaeomen auetheamlicatiem ichimingl oo Mgt aif
cal f serum }@&uba.ion is performed at 37 C under an at nosphere contai ni ng
5% of PERPOAT HSAPPYE R i ng several days, the insert is enptied and 0,5
ogpfresh 25 nmedi um NR-2 contai ning 750.000 cells of the cell line DK7-NR is
supplied, the inserts are placed in the cavities of the plates Fal con-No.
3043 dDthemabharaoterisiics g thenpreséntf ieehtion dwilmbdBoe aappatdne feinl shearfellowing

cultivated during 2 days, under condjtions favourable for the growh of .the
ker at iq%é“dwlé’él. O%*Fa{’wgest M %raﬁquh%r h]g 'tli?rﬂp%g}ﬁ%ﬁe#@a “i“’r?nf‘ﬂ%a‘i%n’g‘@P{a Rt be
renmoved and the cells were left at the free air. The nediumin the cavities
is changed periodically every 2 days with nmedi um




30 NR-2 supplenented with EGF (Sng/m ), vitamn C (38~g/m) and CaC 2 gl 5
‘mM). After 2 to 3 weeks of culture in air-liquid interphase, the f orlnta EPONUZ
of artificial skin presenting the characteristics of normal skin can be
observed. 1 1 SEP 2002 15 Cf ains 1. A human keratinocytes cell |ine
imortalised by neans of at |east one fldnctional tumor gene S of retroviral
origin, characterised in that it is (4) non-tunorigenic; ( 5) conserves the

capacidoystéieddtofbedingifing aWhen nanthdicated diBersvisy, @sSharipQfatiph 6f 4IRS thaFerkation
enzynmes expressed by normal differentiated keratinocytes even after an

el evatafoventonsdhe ransfermationaefeaslls and alltather; teehmical Prodessesmraaperformed faceerdingd
pol ari sed epithelium havi.n strat.um cor m.or t.ho-ker g{} nocyt e, when
ol o1 VA e Pretdkis, Aty i da fiedie” oh SeiRapie S FhdMOlERA pIgtiE. A
Wi t houtah3rdabyViaifal OMHI SHRinBH 48 ISabotatory PrERe USMIADgHEr at i nocyte cel | line
according to claim’l, imortalized by neans of functional tunor genes of
redroviral origin of at least two different retroviruses. 3, The human
keratinocyte cell line ording to claim?2, characterised in that the
aple L oBreparatign and gharactenisal EelElmes vi rus and from human papi | | oma

virus 16. 20 4. The human keratinocyte cell line according to claim 3,
characterised in that each functional tunor gene is contained in a
I ndepeB@eadit skirettissussrak takeis tAfiert separatidh cofniheadermévabtand ahy tepideahical paf, the
according.to claiml1, characterised in that it _is the cell line 2 S )
T~ ~, 'dermie isaSutigtor sraald anesss tof iz B2 Bur andiindined qma quiturn plakss o gapadth

- . i r r' tyalol 2i h ' 0
oiPai rool el SR Rl IR0 BB EINERE 1§ S s AT An D 4 oy
fol | ovg Bg 4sh&Rs: THik Jcultatd of ieRpladt HosuYsequehtlp UABIbatddi Witil 3 Exdedsive @RAVthNEF
the sanple of skin for in vitro culture, (i1i) obtaining keratinocytes from

this pilrpblestd bseamesevisivle Bihe quityrasef snnfluens dibreplastyrisveeparated iandmyliipla in
serum vvhtg s%hd %rerat ienor(‘:, tceﬁgr on culture plates provided with a coating
1 1 SEPCZ082° /" 8?(%‘”§Fné P F8nect i n, collagen type |I and SAB, which
facilitate the fixation and the

b

15  Culture boxes are seeded with primary cells coated in a continuous manner with a "cocktail"
coating previously described for bronchial cells (Lechner et al,, J. Tiss. Cult. Meth., 9:43-49
(1985)). After achieving a nearly total confluence, for example about 90 % of confluence, which
occurs usually after a time period of about 10 to 14 days, the keratinocytes and the melanocytes
are separated. To this end, the culture is treated with a solution of trypsine/EDTA (0,025 %/0,01

20 %) during 5 min, and the melanocytes are subsequently harvested which separated themselves
first from the keratinocytes. The primary keratinocytes are subsequently cultivated up to the
desired number of cells, in the medium NR-3 without serum, by means of the described coated
culture boxes (the medium NR-3 favours the growth of keratinocytes in comparison to the
melanocytes).

25
Subsequently, the cells of encapsulation "packaging cell line 3T3-fibroblasts” are transfected
with the plasmides pLXSHD+SV40(#328) and pLXSHD+E6/E7 according to the protocol of
Pfeifer et al. (Meth. Cell Sci., 17, 83-89, 1995) with the proviso, that the virus is collected after
encapsulation in a cell line, that grows in DMEM medium with 10 % with fetal bovine serum.

30  Subsequently, the Kkeratinocytes are infected with the virus in order to bring about
immortalization. During the infection, the medium without serum PC-1, which is described in the

publication of Pfeifer et al., is used as well.



growh of cells; (iv) replacing the nediumin a way sufficient to obtain an
~optimal confluent gro~srth of cells in culture, continuously maintaififrsgP 2002
the coating of the plate; S (v) transferring kerati nocytes in a selection
medi um Wt hout serumon culture plates coated previously in a simlar
manner; (vi) infecting keratinocytes uRng functional tunor genes of at

| east to different retroviruscs; (vii) transferring the resulting

i Mmortalised keratinocytes into a proliferation nmediumw thout serum
suitable for the proliferation of imortalised keratinocytes on culture

pl at eAfevahe dmirbriatiggtiinyukd ymmortalisidnkdratinaegtes dre itﬁah;fetreduimbethe ipnolifetation
resultln pr. |fer ed keratinocyces ipnto a differentiation medi.ym w_thout
serum é‘%ﬂ To NEBSPIENIO E‘P%FA]%‘“{{EI 4% grolferation of thricshsup i n

a S| mt%%r n&rﬁb{ ?Fgﬁlspﬁﬁc&% afe gﬁ&ér?gd h-if?o Gl &g@lfgtxa&&ﬁh%ﬁ Flﬁ&%lé E:Eman

t hat unc ronal tunor genes are derived from virus and firom

papi | lteseulturé ofndrthal 8nd Monalissdderamooytds AJR12). cl aim 7, characterised in
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keratinocytes is particularly similar, even identical, to that of normal keratinocytes.
15
The cell lines respond to the inducing agent of CYP450 consisting of benz(a)pyrene in the same

manner as do the non immortalized cells even at an elevated number of passages.

The differentiation markers are analysed by means of specific antibodies against the T-Ag,

20  involucrine, filaggrine, loricrine, vimentine and the keratins K4, K7, K8, K10/1, K13, K14, K17,
K18 and K19. The best capacity for the demonstration of the capacity of differentiation could be
demonstrated for the cell line DK7-NR.

The glutathion-S-transferase (GST) is analyzed by Western-Blot and Northern-Blot. All lines of
25  Kkeratinocytes express strongly the messenger RNA for GST=. The profile of exposition to GSTa,,

GSTpu and GST in the cell lines is similar to that of normal keratinocytes.

In order to analyze and to compare the desaturation and the elongation of the added AGE to
keratinocytes, the immortalised keratinocytes (and normal keratinocytes) are treated with linoleic
30 acid (LA, 15 pmole) and linolenic acid (LN, 15 pumole). For these experiments, the medium NR-
2 (Biofluids Inc.), deficient in AEG, is used. The cell cultures are treated after having reached

confluence and are transferred from the medium into a NR-2 medium having a high content of



14. Artificial skin, characterised in that it conprises a keratinocyte cell
"line according to claimi1. 15. Artificial skin, according to claim 1%} SEP 200
characterised in that it conprises the cell line DI~7-NR hawi ng the deposit
nunber according to the Budapest treaty CNCM I -1996.
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Fa{con No. 3043 containing already 2 ml of fresh medium NR-2, the keratinocytes are cultivated

during 2 days under conditions favourable for the growth of the keratinocytes. On the third day
the medium contained in the insert is removed and the cells are left at free air. The medium
contained in the cavities is periodically changed each 2 days with medium NR-2 supplemented
25  with EGF (5ng/ml), vitamin C (38ug/ml) and CaCl; (1,5mM). After 2 to 3 weeks in culture at the
interphase air-liquid, the epithelium formed in that way is collected, fixed with picric acid and

the morphology is analyzed.

The results show that the keratinocyte cell lines, in particular the cell line DK7-NR, form a
30  stratified and polarized epithelium, the commonly so-called stratum basale, containing cells
having a cuboidal morphology identical to that of normal cells. The stratum comeum presents a

morphology ortho-keratinocyte, that is it is deprived of cells containing a nucleus. The formation
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The cell lines obtained in example 1, in particular the line DK7-NR, are cultivated in the medium
NR-2. The induction of the "stress gene" TNFa (turmnor necrosis factor alpha) after treatment with
skin irritating agents, consisting of PMA (Phorbol-12-myristate-13-acetate) and of UV-B
(ultraviolet B irradiation) is analyzed by the Northern method and by biological assays. The
15  results show that the cell lines and particularly the cell line DK7-NR respond to PMA and to UV-

B and express the protein TNFa even after an elevated number of passages.

Example 4: Construction of artificial skin

20  The membrane of an insert Falcon No. 3180 is replaced by a sheet of the benzylic ester of
hyaluronic acid (Hyaff 11). The bottom of the insert is seeded with primary human fibroblasts
(0.1 x 10° cells in 0.2 ml medium), after 30 min in response, the insert is filled with the medium
DMEM containing 10% fetal calf serum, incubation is performed at 37 °C under an atmosphere
containing 5% of carbon dioxide during several days, the insert is emptied and 0,5 ml of fresh
25  medium NR-2 containing 750.000 cells of the cell line DK7-NR is supplied, the inserts are
placed in the cavities of the plates Falcon-No. 3043 already containing 2 m! of fresh medium
NR-2 and the cells are cultivated during 2 days under conditions favourable for the growth of the
keratinocytes. On the third day, the medium contained in the insert is removed and the cells were
left at the free air. The medium in the cavities is changed periodically every 2 days with medium
30 NR-2 supplemented with EGF (5ng/ml), vitamin C (38pg/ml) and CaCl; (1,5 mM). After 2 to 3
weeks of culture in air-liquid interphase, the formation of artificial skin presenting the

characteristics of normal skin can be observed.
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10 of passages in culture; and
(6) forms a stratified and polarised epithelium having a stratum corneum ortho-keratinocyte,
when cultivated in an organo-typical culture in a media without serum and without a

layer of nourishing cells.

15 2. The human keratinocyte cell line according to claim 1, immortalized by means of functional

tumor genes of retroviral origin of at least two different retroviruses.

3. The human keratinocyte cell line according to claim 2, characterised in that the functional

tumor genes are derived from SV40 virus and from human papilloma virus 16.

20
4. The human keratinocyte cell line according to claim 3, characterised in that each functional
tumor gene is contained in a independent rewroviral construct.
5. The human keratinocyte cell line according to claim 1, characterised in that it is the cell line
25 DK7-NR having the deposit number according to the treaty of Budapest CNCM 1-1996.

6. An improved process for immortalizing human skin cells to obtain immortalized
keratinocytes characterised in that it comprises the following steps:
) isolating a sample of human skin;
30 (i)  preparing the sample of skin for in vitvo culture;
(iii)  obtaining keratinocytes from this prepared sample of skin tissue and seeding a growth

medium without serum with said keratinocytes, on culture plates provided with a coating
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(vi1) trans emng the resulting immortalised keratinocytes into a proliferation medium without

serum suitable for the proliferation of immortalised keratinocytes on culture plates coated

10 previously in a similar way;
(viii) transferring the resulting proliferated keratinocytes into a differentiation medium without

serum having a high content of calcium on culture boxes coated previously in a similar

way;

15 7. The process according to claim 6, characterised in that the functional tumor genes are derived

from SV40 virus and from human papilloma virus 16.

8. The process according to claim 7, characterised in that each functional tumor gene is
contained in a independent retroviral construct.
20
9. The process according to claim 8, characterised in that the used retroviral constructs are the
vectors pLXSHD+SV40(#328) and pLXSEHD+E6/E7.

10. The process according to claim 6, characterised in that the medium without serum in step
25 (1i1), (v) or (vii) is the medium NR-3.

11. The process according to claim 6, characterised in that the differentiation medium in step

(viii) 1s a modified NR-2 medium having a content of calcium of at least 1,5 mM.

30  12.Use of keratinocytes according to claim 1 for immunological, pharmacological, photo- and

chemical-toxicological analyses of skin reaction and for expression of heterologous genes.
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15. Artificial skin, according 1o claim 14, characterised in that it comprises the cell line DK7-NR

having the deposit number according to the Budapest treaty CNCM 1-1996.



