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in 3D cud tnureefeedehtoiions th nplmeﬁpaifar@mcmdrhrsaxrﬁ&mny 1ho liss2DeIG Wi thel Eincered

Pr ef
| (r:,‘\e/E,‘|er g ]EHH%/_ tdlrﬁégsgosn%glﬁlgna? rl?bgé'f %S&ﬁeua%@l altjlree%t Q(Hg ortn{a% A& ﬁgeﬂihed AVEN d)li?)@)ga% Ql%up

erentiation markers
N- catfheri Uit dderuaion gagkes. - OBTFFAY (TS B aRiCERioh  19f ‘iY@EF“’b‘F |7#§F§/7)e*€lf"1°‘§m prytein
2D cul t ur @FiOaif g petedIC (BFPCRand WDad0d DIADP 81 6dRGHEB2010/ 051978
control 2B {yﬁe%ﬁféﬁem%%ntn%@m p!re'ibra%@ !;lQH)ﬁnft Wdp$Lnd SRRAL fBPS) at | east
one of I rmHar%IH Eﬁdt elia F f_\(j\/ﬁ)u{lfrmna rresenchyrral cells are
present I"hMHHE HOY Spcn‘il??ﬂéﬁfél Bhi ¢ | ung devel opnent,
- pul noride igveb pi sphef] theqbarkeme kdnde Qe@teémenMeor@promrl@elf THos, 6 lead of iy wakehmay be
factgrs nﬁ@ﬁ%ﬁﬂd&r%%nﬁ%% FG-8, FG9.

Preferably, the model tissue culture of the present invention at least one of the level of AQP3 and SFTPA is

increased, i.c. they are up-reguated in comparison with a conirol 2D culture.

Preferably, the model tissue culture of the present invention at least one inflammatory marker selected from IL1b,

IL6 and CXCLR is down-regulated, i.e. their level is decreased in 3D culture conditions in comparison with a
40 control 2D culture.

Preferably, the model tissue culture of the present invention the level of at least one of de-differentiation markers

S100A4 and N-cadherin is decreased in comparison with purified primary cclls in 2D culture conditions or in a
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5- pulnonary epithelial cells express on the cell surface FGFR2b
receptors. pulnonary nmesenchymal cells, preferably fibroblasts
secrete FONDanmdi2f6HF10 and expresses FGFRLc and FGFR2c reumpia1onsie7sd n
a prefergeg avnadigeat of the tissue culture of the present invention

t he ATI II tépe i fferegti ati i)n rrarﬁﬁers and/ gr ,AT& trépe differentiation
mar ker s ‘BrECEXEYISE SRGU RS 94V 81° hPYREFY REFE! s PupriraReseehyag grlls are
of at | essstnt ihORgnode ankgmmplodyOZ0 Ypbrpmic fitng feea@imeB0% hi gher than t hat
nmeasur ed phihofrylphelhil FBNSEQNRE orfrhodSRbIEY brbwih Bictbks @8 cabiod Fph 8GR 86F,

Pr ef esrabl o nRN,ﬁ\1 l gvril &s antg/ of . Br OE&“}@ | evel (s) of said epithelial
nar ker(s)pX| RRAHFRIBRRRR TS TPEs 0SS HTER R¥$PBRe or nore or each of

t he fol |-owiowgary aksspayree cdisl prefprebly fitgoblage sdicivaitd T onh FCIA | aodi ppregsts FERR1c and
sanme celdgrikyft@sptors.a cul ture of only pulnonary epithelial cells, 15- a
Col 5. - PrapEPibe ooty by Epegaiie fEmpn o Sesod ot R Bpalop ke S
el evat ed?TI e giffpspriiftion palereabear it 2 Kyshlighennproprprady pttatevpliof#t laag 19% at least
are ﬁ)p Ip| d0eor al 1635180% Wibleh@4n (RF Afa@kdie0h @ainchsitRNssuS Bl uRh E\WadfGence.

epit hel i i.ng,at_| east me, AFLL 1 characteristi.cs are
appl | eq Ty E RO IRR ok BRSS PR o A TR AR B bRy L)
and/ or pYPHFEIF of @k g follpypinggefersaaitigne or nore 20markers sel ected
from t he afval dieanbisgl cgiadyd th0famAddillypty pe di fferenti ati on markers, e.g.

those |istad APOUSumIRS ¢ ﬁ]l'g;izﬁlgeﬁ ed three dinensional pul monary nodel
tissue of the i1 nvention gre erably shows a reduced expression of one

or nbr e FrYMeRf ML PRERS YRt iscratliymen ibuHest ¢Hs nor e EMT nar kers.
Pr ef er abirafgrabiyRActebared 1ast fwoanfehidatiarkers Gtelvared] evel (s) of said on or nore

pro- i nf | AIHEEAL ¥mGWH s alrflays fndiRd&ls ok hpfdde 1S | ower than one or
nmore or each of the following reference cultures 25- at
Rt P 7 eredies o

di mensi dh& R seE RS AIGER Fhitheyfne adpasigome AT bpg chclariggs are
only pulpmiadinthie pisd theehddelltissoedbbws, inopdad @RNA &a¢l(d) apdidrrorearlyvelépoitahledsi oad or more

cel l® argnkf @@&@&iﬁm leg%uﬂ & atrh %mé@ﬁ@énﬁ&liln%ﬁ&'ﬁrs? 4 ThiNe Bisted above.
Prefer_ab[lhg ro-infla 0 re s ted fromthe

t he qmatr cytol cinc(s) al el ec .
fol | ow ng 5“@6’6@5@:‘19'&‘5%&“3%810&? g P’ﬁ‘f%’a"ﬂ‘?\%ﬁ'ﬂﬁ?‘?&ééﬁl SRR Y e eppppssion
TNFal pheef o8t mereprévingénimatony eyfoling adioremyo tmENT medhes. pr o- i nf | ammat ory
chenol Cirmderdbsy, SIS teGelONEIR BloleAG RN said dh BmPHE b SINEBHSPR AR M nlol1issue
nodel tissue.cul ture conpr I SEes gu.l nopary epit elial cells and

iy fower than ong Or more oF g%glro % oél ﬁmpére erence ol s . .
pul nonary nesenchymal ™ celTs an oes not "conprise endothelial cells,
wher®@i n -2 fpelimeayjenp! cyfurephie gme prsipesition ofichlls: f ol | owi ng markers is
i ncr eased clil@teat bolepuln@ndy &aRLil Qblls,CMBHPIR sdd MEnoBdPepahtlill Udlie the Geikel Stalofudad the
IL-1b aqg(jd'_gqissgw%gmmSS- the level of E-cad is increased relative to a
control 2 dinensional culture, - the level of one or nore of the
f ol | owi AgefaRPKETEo-indanyesiopisislinr(y ar slepteddromdhedoliowiie o> 2 di mensi onall
cul t ur e:CXAL-8l pln-infEXGlaBry cthifne, IL6) 1212 0L Bf BYRaPEL. enbodi ment t he nodel
tissige GHb it B RATPLS SReP il FRRAN AN hBRI8l o8l k 9%} pary
mesenchynal QJ(’:)’SPI I s ar?d endot hlg?i al cazol%% S, V\/r?ersei n 48]?}1:’33‘ agave'l of one
or nor e B FHEA AP raPel bssyesculjue s pulonyy gaitheligl gells gpd pyonary
conpr i sinmgenehgnal calls ind i@ nag ednipgse ehdothelial cells, wherein
- the level of one or more of the following markers is increased relative to a control comprising non-cultured cells:
E-cad, IL-1b and/or IL6,
35 - the level of E-cad is increased relative 1o a control 2 dimensional culture,
- the level of one or more of the following markers is decreased relative to a control 2 dimensional culture: IL-1b,
CXCLS, IL6.
In a preferred embodiment the model tissue culture comprises pulmonary epithelial cells, pulmonary mesenchymal
cells and endothelial cells, wherein
40  the level of one or more of the following markers is decreased relative 1o a control comprising non-cultured cells: E-
cad, N-cad.

- the level of E-cad is increased relative to a control 2 dimensional culture,
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cad, N-cad. - the level of E-cad is increased relative to a control 2
di rensional culture, WD 2010/128464PCT/1132010/051978 - the | evel of
one or norwoeKiagisd ol | owi ng markers i s decreased rel athGTABRW /851978
control ZnedéveEnsie@P@bre 6tthd BiloRing Mufkadlis dSkeafddAthtiveidla @ntl S hiENBE culture: N-cad,
enbodi ne At4he t hree di nensional pul nonary nodel tissue culture
further conprises cells selected fromthe foll ow ng group:

5endot helh i atefeped qmbodimenthe thige dimpisional pdmenkr tmeded tsspparpituspfidiye eomprgaseells selected
cells. A&orﬂtlﬁf@ll’owﬁk@;@@s t he nodel can be extended using cell types:
smooth nuscle cells. . 10n%r Ve, cedﬁaﬁm Di sease Model s The invention al so

TG VASC] .
rel ates to an en | neer & ree nmensi onal pul nonary nodel tissue
cul ture -as défFARgEcabove V\/nerei n said epithelial and/or

fibrobl ast cedbtselconpri se affected cells having a pathologic feature
of a disgas 59 d nodel tissue culture is a
pul nonary J?gzégegMOdﬂ%%%ge edeﬁ;l%%% e% In preferred embodi ments the
di sease " nvol"Pedt mseoil t i on sel ected frominfl anmmation, tunor,
fibrdsis, injewdcef a ti ssue and the nodel tissue culture is to be
consi dergd, 3%, | nfl ammatory nodel, a tumor nodel, a fibrosis nodel

or a regeneration nodel, respecti veI . Affected cells of the disease
model  caif® FRCOR 2lsq,Telatésde a1 yugneeesd e ienalgpyimopany godel Gixe ﬁ%ﬁﬂ‘fee*ﬁ {dgfined above
(pati entwieeil s), cell lines 20 which have a disease feature, e.g.

tu ITDI’ C %Ll C[llﬂ']&%%ﬂd/& %Inljoﬁasﬁaém&q]%sé zgfcatgi cgﬁ\ﬁ!ivr r%qggfg{ldaic é&&%g@% (gst:%c(ggnsg élésue so0
u X

pro- ry material, causing a di sease

to tie é?al‘m%t 8¥11§“3WQ%W“5‘W66%‘B§€@EF%W‘F%lF Wi sease feature; or
genet i cdh byfendmbidagints B Hiscatcripnisdsareomidion sledodiropsallagmpiont tehan, frosis, mjury of a
whi ch a gep End lm% rr§!icll @s&ﬁ%ﬁimﬁ% 186 boRidBAYR 1RinfinSRRSSbdd, 2RI Bedel, fithosis model or
preferred enb 9 r(rﬁq e cells are obtained from heal thy subj ects and
di sease sfgﬁlferal?nm ?ldffecédvdlyherel n. In this 25embodi ment for exanple

si gnal i nffegifd celisrpbihe dissebampdelonn esrbuigentnetiiniitad to eillyigptaingd fopat motiqots fpatinat cells), cell lines
det egomi n@gth hAve a aiaea@tfm;e, e@h@ﬁi &B'ﬁﬁcs tcamkpogmdﬁah cﬁdnmaaiieﬁccpe 8- 8hmmatory

f t
C;f)lrnsl g::maqenq cavsmﬁél:diseawl%tuem Ce(?IS {ﬂﬁ’lossﬁé g G C?Eé{ Ott %ﬁn?{[llgﬁ elqctCtﬁg for % gﬁe Sﬁlflsalll}‘C'sOr

pr esent ,&etchialy wodified pallp Eanefgrelpfmo CKRFESHY RIRjCIR @R whleﬁ pEsnes glgpepd © 28 wrievgEtdsepsed
Wi th a ptaeebo drug provides a control for drug treatnent sanples.

In an e rﬂ?ﬁ’gﬂ Jatemgc}&m{:ﬂq d:el?seate oﬁlaﬁgdq‘ro qb:ﬁ‘llh{' eLfIs'éfgéTg %%sﬁ @IEI% %r}l?] UCeﬁlHl eif]. In this

effici enc¥ proj ecte herapy can
tisstt ‘Ed&}?eét f&féﬁf% sigeelipg of W°‘é§dﬂl%{ﬁ1’ PrORFTYY db‘é FEES 1R AP P%@&mflwér apy.
Met hod floan cp}reeqaﬂ:bamcmmmzrhmdelmsemits piegared |6 it celeSe.d 6¢m Aaligadublp danffomed or

the prepgradd Qs &F emé‘s %@J REK ﬁgodmgt%@ «ﬁéslr@nc%htgnﬁbméew tﬁpg@f&x lsrrpe@lﬁkn drug

tissue culture as defined herein, said rising the steps of
- pr epar'fHg 2 RIReHredreng Plbcﬁb"c?lrugﬁfowfi@éé‘tmr?}rﬁi" ﬂ‘i’i? ey @lﬂ"ést cells
and pul rfosaempodypént fosbioglcells @felobtpined from 2 patient, and efficiency of a projected therapy can be tested.
30 Thus, the model tissue culture can be used for establishing personalized therapy.
Method for preparation
The invention also provides for a method for the preparation of the engineered three dimensional pulmonary model
tissue culture as defined herein, said method comprising the steps of
- preparing a mixed suspension of at least primary [ibroblast cells and pulmonary epithelial cells,
35 - placing the mixed suspension or an aliguot thereof in 2 container suitable for pelleting the cclls of the suspension,
- pelleting the ¢ells,
- incubating the pelleted suspension in the presence of CQO, for a time sufficient to the cells to form a three
dimensional pulmonary model tissue comprising cellular aggregate(s),
- optionally assaying the model tissue for
40  a) expression of one or more epithelial differentiation markers characteristic to lung tissue, and an increased
expression level as compared to a suitable reference culture e.g, as disclosed herein, is considered as indicative of

the formation of a three dimensional pulmonary model tissue culture; and/or
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35- placing the m xed suspension or an aliquot thereof in a container
suitable for pelleting the cells of the suspension, - pellefing the
cells, inWQi?810%133#6¢ he pel |l et ed suspension in the preseIdBYF/GA27Sf or
a tinme syfefprédid@nr ofielortolde: ﬁ&hhaﬁnnia@ryf ok atdhy &&eﬂd}d@ﬁ}&&@ﬁ@}el BUoRPHRAY any

model ti &H]g rc?c?cqu Clﬂﬁu'} %lsclosecﬂlléref%qggog r[eg g x}dican Qf tqu” rm?th)x Pf;a Sﬂl?raey(ﬂmegsmnal

t he nodel ti1ssue for expression of one or
di ffereﬂ‘inﬁﬁwdﬁlﬁ%‘é‘r@m%har acteristic to lung t| ssue and an
I ncr eas emlef@XpL BSSh@inr savielisas ctitdpatetulaBera sui t abl e ref erence
culture i dered as indicative of the
formatio efg?brﬁ%mﬁdréa%hﬁéﬁgﬁlaﬁﬁ E\lo'?numaﬁ C&gﬁ%’ nodel tissue culture;
and/ or W@M‘Gr %’2‘8‘%54%}151%32’@‘%%0’5%97‘8?%‘) org¥rwlBielen of one or nore
pro- i nf | resfaabtyopelletioy s e eyt 120 IOG00E € o8 SetieS pl@S s 00 hgwal  as
compar eq’réﬁgabgnﬁﬁc §elﬂ§ Er@mpﬁleé @Iﬂ?g RRGE Iﬁd’l‘écﬁly re% &te ne@‘%qtﬁé E&Jo (t:iglc Q}%rtcﬂ'e 1t on

is considered as indicative of formatlono ree rrensrona
pul monar§iuihres s decioged s t-ur e. Pr eferably, the contai ner is a

non-10i sslhecopuintrsigae bd V-eeibe dlachondinadr Vo tonbdentafiees;, debdnying sntletpinpdsethay araisaifs.

are pl aggen pRfibibla k& sﬁég%@ﬁ Bfel o? mtog rt%{c%g@&k Yire ah&@ 1&9 B ihin?fsChours,

wel | s of at.

Pr ef or At At s 3 ey s 50 Bouk o S Borgre sl Bttt bows 3 bous,
m nut es,2 hgwefhahlaiptefgrably tvohid O howr enitSewuwrs. Preéfably aizh yype ¢lvell wal ik gldat @thin the period
suppl i edjeme&noa, reporter nolecule, e.g. are stained with a

bi ocqQnpati b n cel |l ul.ar es as | osed, herein
D0THS eaht B Fre bRl P bt S e 0Pt B Rori R fben
dependi rf§ hoyes, $Hewp 3P possedthpras 22lrours, 12§ betrsf Brhourgjh@rpuysy 1é parrsat? lowrs of 10 fowrs. Ina
m xed smecsén@adlﬁ@em@reumrs@p&nmﬂs BRI Se Résbhcdsl O ot PpeBodiONESINREN hours,

w thin ho ref y thin 16 hours, 14 hours, 12 hours, 10
hour s, ]ﬁ]ﬁ %om P]f?m%gom 12\[}\‘”musr ef erably vmthr n 4 hours 3 hours, 2

hours, HP g‘hFlybOélfnélﬁ &f hipnyeniipr ﬁfﬂwf yrchefuelisgre @dE th ggmgxed Iﬂrséeﬁléfrﬂaftﬂﬂ}ﬂ celischy an
t ype20of e@Bddimeniise® the irerfiGtOGhemypelvic Bellk lﬁeatpﬁﬁtlcﬁﬂdthdﬁlf deMe R Biad6@imenk 91 e Bvention

preferr I . . 1 ; e cy

Pt esenca s Gt FEF b WGePhor Bl SRABNRILE HITHRELE dluled, giganic
hours, 2Z8shBttslls 33 1»116@9@"% PYCPRYTRES Gramoew@h ﬂ@dn%elhowsceﬂﬂmrrwgcwea@d
hour s Orma:Ophagki¢as be ddfied & tircetfuek Eitver iindaceiomi Ntiminblegiall k@t @sle. sSUSpensi on
is incu %‘1@0@&)} fle ﬁlgﬁ‘odQgc‘o::%ﬁ%f'f)Qhquve&ggcotnﬁﬂscsadelaﬁfe}eggtlcﬂn%% on'e gxsrﬁoré IQI?erl)f gells prior to
hour hour's, hour s hour s ours hour s.

enbadi né’FFParﬁ‘Pn?fﬁém’ieﬂ\‘}‘é‘ﬁTsi"Bn further type of cells are added to the

m xed suypenasi tn method d@rdgld e invati@nom@Beserdopadatiant oefor thwe tipa vl @miar to

further tyBRioRbr 2G8leh SusRhGon s s@@§§afﬁdﬂgﬁ} @@ﬁr&cﬁkpa@aﬁ& lte§t1ng b 1@@3 number of samples
enbodi nent of t |s aré selected from

endot helfC4fa4&Es Pscxamé’}%nglﬁ? (ﬁﬁétﬁr@g éﬁcg’gm%bﬁ”\% el ls, granul ocytes,
dendr i t iMethedfot ssreenimgst cel |'s, T/ B | ynphocytes, macr ophages

G amgl ocpyt ﬁsanudﬂaﬁgfela{eé fo a%)h:!m@br sETB&IngQﬁJ Jn% fo:T stﬁJcryangéﬁeeﬁm%qmd comprising
macroph%%efs n be added to the cultures either in inactive or in

i mmunol ogi o y active state. Optionally, the nethod according
to the i nvélﬁrrlg PInEnseTpst thresedimegsanglipflnerageadg tisserrpulphe o defingdrhergipr e t ype of
cel|'s pr.i@ing it Rastbast QRPE Ald a0Feréibe Amplt HOHJ SIISINISRASIAG:, Optional ly, the
gf_ gogygggnortgllér}ﬁltegl%dr}lprl]cem rl\{i?unt 1?6 man{?a.qglnr lht‘? lbdﬁaﬁg glgﬁlgﬁgelﬁ%% Ssi(a)r%) Ourl]u.eirﬁﬁre same
st epi s cpditiiscul ar | y requi red [ f parall el testing of a |arge nunber

of sanpl-egecaiptny defution &ChodiTiediortof @Rkt Sanipk it tbBpdiknGith -Ebfeﬁkégda@dﬂple

Screeni %lrmﬁ 91 n%‘ alfl‘}gﬂ%¥ mj\é? tdj% ga(IiiorI cg' the ?c%trsgr%q%lp gelc:étgdr Jpl% n51 ;als g)nr}nda cats oin of thc cffect

rel at es or screeni ng of ect
tissue, °§'§?@‘grret hod conprising the steps of - pr ovr d| ng an engr neer ed
t hr ee dinmensi efal ot nBoREYy thiDdedtiod df36 bl@ratdlol tibEficaHn d@bdkRenMRY Bl siblogical

40  values are calculated. In certain variants a predetermined threshold value is defined based on a calibration curve and

comparison is made with this value,

In a preferred embodiment the model tissue culture is the model of a healthy hung tisswe and an adverse effect of a
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- taking at |least a test sanple and a reference sanple of said nodel
tissue culture, - contacting the test sanple with a drug while
mai nt ai ni NYOIZBW/1R2eKE sanpl e and the reference sanpl e urk{GVIBEH&03aT8e
35condi tdn@nstested, WRieRGdrdligh &MbdiBblti) Hidh Qic@imed i thd Ci@lor @A s@fpictif\@ndd8idd as a

sanmpl e in.conpari t he reference sanple wherein if any
alter atlt%xﬁcoé? vﬁrﬁeﬁdc’fs?l‘%%ﬁf of the test sanple is detected it is

consi derledprraredigmpadiicatacimydcl Gfsuctcilareds § ruponasf diepse mafelifsue cultutersorpaipingtiacted
vari ant s niie apRhded f@mcynctdite)eﬂﬁ&zeeﬁdcma @hg iawstadl WiRfemrt i on or

modi f Cat a?sgﬁylté mé)ag ceor \:{s?ess s%‘fa gat?o?ogp @él%ul'cgs gcgllde(?‘tlor 819 tmﬁ)dellj Sue ca\%re t(I) obtau:i a measiire

cal cuI ate n certalrn vari resh

def i ned H4%8% on a calibration curve and corrparl son is nmade with this
val ue. | mrﬁer@bﬁiﬁlﬁlfﬁ‘dh&ﬁhﬂdiglﬂﬁﬁﬂ(héah@rm&&i safh@ Sniilr € titefeblde @anip® of NB@scased lung
nodel of b nd an adverse effect of a WD

2010/ 128‘2@4@%%}6% %6 %@%%g%glﬁj%g is tested, wherein alteration or

modi fi catPeorhPEiCReTTe s drepsied g ssstsed 1B the feltbyg fencg pampls apdiar Ay discpssd reference
consiidersetblasd & stida least A tegdan@icheior hidaaér cafacingiit dhitbltheldrug, Wherdn pref erred
enbodi m%'ﬂ% allrexla@onrspggcilficgﬁoﬁ %Hﬁct éaInb'lE g/hllclﬁhﬁis Y lng&gﬁ@gydlsgisiﬁ%? JEQA&E towards the

tissue cu ture conprising a ect ed haV|ng ature
and t he TaHErAT disepe Brlfeget ‘hbf"'f"é"n&"r HgPlF &nd; & S48t OWéﬁ‘@FSHTG f digggse 8 & flispaged
nmeasur e rdercrasg@pls issasidergat Mighdighlefcedbat Gug B omer(wsrdslads oot sirsit d thiapgded! the
tissue ollipheRech® saQBIe@HaH‘to%e WRAsHLRQL sdiphease, - a reference sanple

of heal t hy | un ssuegyé a[it P%‘ reference san‘g g) and/or a

r ef elPend®?® 5B ‘F e TR Y Tomadiien|  weid dn @ PefRigHbtiment primary
sanpl e) <&lb figmewiveadtient are not or oplypartyale Hidikrogiried foé asediwighin 5 4.Feaw U deds) orwithin 12,
assessedo] 96, 2heahid ynct Sf@iRnes marmh Eau@di' Wﬂparb the ;n_h@d :ﬁi'sp%l%ﬁﬁ @ﬂhe cells. In a

refer ence éllq SllgrB.lll ma(ga qrﬁl'g{lraa?"y i lﬁttcaiur\ﬁ,'%rtel sease stauéf)f epgfen gatlcut cau be stuglcd and

after contac
modi fi caherﬂ@?\m?ﬁ“&sh@/oﬁégmef@mmw%hl ch shifts the measure of di sease
in tdoe test sarrpl e towards the msasure of disease in the healthy

referen §$1rr9 12ng,. 9 avva% m.t ure of
di seased ™ en ee rcglna sg ate? t<1 an en neeric)({r:]) rleca(él}ngn mna§pulm(g%rﬁ g}o?eil?sasﬁe%nfcf: eprltsm%? test plate

sai d dr Jgyingapagy H@Pn‘wsd’élerelpﬂt lqag ppEAIREISIEPTEY to the state of the
heal t hy -reifpes efaeorsmrgles t'ithﬁ?g‘he&ai e SdnS@RASRGhohRY RERINERe SRR £ defib&lifMany
a pref ero“fﬁgprgmag’gi IHP%: s% dlﬁ‘s:%)&r?[e 8915@&&?%{&%”‘ a patient are

applied. In a ferred prinary ce froma given patient
ar e fot "6¥ aparﬁpr?teﬁgﬁhtup {Pr a]émﬂllgfelué?félﬁﬂo% Bresretised within 5, 4, 3. 2

or 1 day’(rﬁe)abb'ra swiisét i the bRipindtOsomBrjsestope ¢, moB:, corol hmplGUCnSY! s@fpte@ tan be pure cultures
obt ai ni ng c&hg uif ba esgahcm@sﬂ egmﬁnpmﬁrﬁ%ass% dnlyEarlloX & d%ﬁ%ﬁé?&ﬁﬁ!z&%ﬁlﬁes In

the cells. 3 I ssue culture de of primary cells, features
of the diilggaé%fg‘@ §‘f°a‘f‘g5°6rfbctc?*@m§? \?%@thﬁé'f"l ent can be studied and

t her apeUrdfaablyr thg Sn@mettd fhrer eigicngms whnendne moded tigsak: kif 63<i dng off here | off vienblioeimg
al sar el ghRRrdi: an engi neered three di nensional pul nonary nodel

tissue kit conprisi a test plate having an array of containers

wher ei n “JF PFESESC #aéont ainers contain - sanples of one or nore

t ypes of- themlgicreey-bakiom hiee or aifatrientish piafepr aplsterrompisipe patidébottongei fat-wtidrt welle 3J-
as defi n;@[d)niﬂ{hteﬁﬁlbb c@Jbetab]ﬁedor eV| ous cl ai ms each sarrpl e placed in
separate COLH'[ at.lsar}ne¥es neat.h(.on! I compri c’ el? 1l m u (HI’ opriate medium for

cul turi ng Eer &8I PRE ode f”?lps§u°esm tlr'es. Preferably a subset of
t he @ontahlr:%@@svfe%lﬁlﬂr 4t &sest 1 morcgprelopbly et lesd At 106 B*18 a0 e 10° @dmerdol  sanpl es

can be pthh&t mubkﬁfaaﬁatafostsantwmf ﬁ‘ﬁf|2*10ylaﬁﬁmo£1(ﬁcell§3m tur es of

eplthellqﬁp t?las s onl t.wo _di SIO
con a ners are sedle scpara ogether and contain ennc e € 1ron %nh or atmosphere
cul tures. ease nb T S can be cu fes 0

cells. Su“able ﬁ’F@P@r‘ﬁWW‘W he engi neer ed three di rrensi onal puI monary
nodel ti-86Qe, datithed@sironnan Qhandphee @hpdste f ol | owi ng

40 at least 2%, 3%, 4% CQ, environment,
at most 10%, 9%, 8% or 7% CO, environment,

highly preferably about 5% CQs.



30characteristics: the plate is a 96 well plate. the plate is a
V-bottom plate or a flat bottomplate or a plate conprising both
V- bot t om awW® 2pjoaes46bt t om wel | s U-bott om pl at es al so carrdi@Bappbiiers. -

g ge C|U| tmblefeﬁearamoaﬁmhﬂh@ﬁﬁﬂes&@rﬁﬁr@é L ELmBIQERAd csﬁesﬁa%élﬁg&oﬁtﬂal saﬁplagvunt of
at e

T0a, 38 gtrenBiieEs Bl ey S Hinartars yORIo S B DRy o8 i e ve

5*105, @W@amﬂﬁiﬁﬁfﬂsezmmgm bmoma?tatemtﬂati?g@ﬂb@llﬂcyaplﬂet he contai ners

are sealed, either separately or together and contain a CO2 enriched

envi rsonrﬁ% PipRt nosphere suitable for a lung tissue culture. - the
enric enwronrrent or atnosphere conprises 40at |east 2% 3%

4% coR e“ﬁlvrnﬁaétwsremn “adificigtiiate ST JoApe SueE ol hopresep deserplioro rreahit suppririghriogial

pr ef er altayingad tukturd YpeCE . des@ﬁ@ 2304Q/nd2B 46 48CikiadhBeH 1&&(@5&9;58t1dgﬁhe structural three

preferr %ﬁ%%%%ﬂ?&&e totf e?ls %t?t?yg glsc]eﬁ; QP{RII IP?e?eratbg'sstaln%%FBal %gsﬁe) sczﬁ'tﬂfa 1stman1t1facmred

correspon con
sanpl es PHpie ﬁhlf@% ﬁfi‘hedﬁsu%lowllﬁ deentacise mﬂ@hf'dissuF pF thycells beferpronaigesulyringgaid tssue

pl at® andcdihehsonididial SauptE8d Rib@icply @ salfowanumorf datmbatiieni phist @nbites o
in flat-Qattom veldSno fleengénaq sﬁucmge o@ﬁﬂlL&LJAr %{Seumﬁeeoyrgﬁ-@cmgw 1R a R of cellular

"artificial tissue scaf cont ext of resen
descr i ptToriPms & Sotellgeldricastcns) opiie estlilagenvirarmentdiscy: %Starcaféiqafrﬂée € pligyepefigld is
desi gnederhuyed famdheuiset o celf @hurg @k hissat o adikment wilhdidiqratfoobecassiissizanigl. 4 stled

struct urp@Jsontmﬁ %ergamm@p Bt iffid ANOSIBRL LGS rLaﬁe of* arledzzg'%a%&b% ,Qanensa%Lcl it is
cul t Pre artificial tissue scaffold i s manufactured

prio tod FHF ’éi?q%% %LP“"P%eufi’"s@ﬁréc“ﬁ?s 1 By Panediiys Eé‘?it‘%et QEFidiieq f5 4 fgoval of the
ti ssue dissu¢ fveffoliahd ig thiyefoossethoiissud orrcelhgultoeiinynpt bagme disitdedrted oudisofhhizd.

cells. t Th ?&ma fhe aﬂhhduﬁ hgaaeataﬁgm $2WeceSERES R Chatis, pkyé%ﬁahw dfheRsRhdl s IHAVE & 2
support str

ntrihutes to
MR RN e AR T NG R EREC T —
af f ect i Ag? eersion gha gificial pesyerscadipld étgs|lsia|sepport qutttes surtace) o which( tee, oglls atefatached, preferably a
cel I2oce |pbroﬁd]ﬁcﬂlbﬁ§etsh[@&$ )In ©% vetrshﬂ oﬁﬁé *chljfoﬁf it IREY b GREB il Hé@eﬁ for &R v ful for cell

conseque E l} a tissue sc S renpve { SSU
culture, Hz%c thent, ©. ésa eO]'O(l)l? or cum: or efu%rﬂllgcﬁe orv\%r(folve galcen oe“érpllcé.tt ee c(e)l:l,s ?tac%)ed so?hal this

di sor garfreilisges thafogpeion afe3 ?J‘@P@’@Wl $¢te. under st and, however, t hat i f t he
artifi ciradferdbiysamuinisa afsteataiolds made of a bi odegr adabl e rrat erial and it

i's 15degs, %qg%n%tﬁgé{ﬂwny%alasucm ng cell-cell interactions to be

for ned is Is not e considered as a renoval of the tissue
scaf¥ol dlsérﬂﬁfo‘fsnpr‘if?*ﬁb%}' 6‘?@8@@%‘%‘“%‘@“4?@?% or cell culture may not
becone dissipmbegrabed, or di sorgani zed. In a version the artificial

tissue sgaf, I,Iglllsqimée%m@nsgggglggmgl nmensional matrix, preferably a three
di nmensi onal matrix or a porous three dinensional matrix, said

mat ri x pr‘qé‘?ag‘i“gbl’lgl“’ﬁ‘&a\?f’lﬁﬁ‘a‘ﬂ?ahF“@é”baces or pores in which the cells are
| ocat ed.-islmdeofwpaigicon the artificial tissue scaffold itself is a

supprt @%nﬁl@th@%!{f@ﬁﬁrs@tz sc%kp hs Jﬁ&@sa@&!ﬂd@ ba@éd%a%tﬁchgq cellgﬁﬁfb%%eluyx @‘g a
20 porous §lp°gﬁ ne support. his version of the scaffold it has a

struct ur® Oéﬁ’?vxdemgned for and useful for cell attachnent, e.g.
a por ou$rtmalinthy @difioi! revercalfoldd dase beag stooved-ssitis § atrdextberdwhi ch t he cel |'s

are attachged &Redibal isRicsintofde |o}‘ &nﬁfaﬂzﬁcﬁlh@smj Qﬁﬁ@t '1%(1&5?{00@- he?em as a ussue culture
di mensi onal, SLTUELUTe,, FreLetablyy, a0 SELILLGIaL L1 soug scaffol d . has

a defined three dImeRsT onar™ ?r‘f‘jc% ﬁrecc cnﬁ“mdef %6“"0% T PP ET @ 15%15);0“36 or
hi gy peruduisd rathereit g¢ll-colt inlymetiopsiand is nqt essigiedih proufificiaigivioe sznf“éﬂd - is a

por ous tThisee tideRSdiaIckssudBlifukeX free of any artificial tissue scaffold does not disintegrate or become

disorganized in lack of an artificial tissue scaffold but maintains its three dimensional structure. Bven if said three

dimensional tissue culture free of any artificial tissue scaffold is cultured and formed on a solid support material, the

formation of the three dimensional structure is not assisted by and is not due to attachment of cells to this solid
40 support and it can be separated without destruction of the three dimensional structure.

“Segregation of cells” as used herein relates to the spatial separation of at least two types of cells of a tissue or cell

culture, whereby after this spatial separation ie. segregation, a region of the culture, e.g. a (partial) volume or
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- is made of a bioconpatible material, and/or is made of a polymer.
300ptionally, the "artificial tissue scaffold"” is a
pol ysacchawodeipiasked matrix, e.g. it is a cell ul ose- basksti/mBaR1pNXNI78

e.g. a nalthdy |canQﬁ labtab sy oubBda it hEORKib &n@el thY 1ypds BEcell ik biktérb:e trada bidth &@ Ko of the
S caf f ol gfame tﬁpses 9f CQF qhe s%r[qé'l r%t (y J ?fhe culr%e before sregr%non}%d? lgcfr)%o o?I? %amg-%cg of cells in an

“three ional trssue ure free ICia
scaf f ol d'thej rggioprd e swl@'@d’rq'ﬁm’om hdifizgenge ipfhg S@@Ceé@ﬁl@lﬂf & lgrehvnigpeaofchifsgignificantly
di mensi apatibush b uek Qg Ak @ird) t he three di nensional struct ure of said
|t|ntS eract :Eé’ﬁcgf’”ﬂ’ﬁd" Fé"g{\%rr%%a“‘(s)"g’“‘%? 8@’%‘“" Pﬁ%‘g‘?ﬂ“@ feiz".? hal?IE of ?“éﬁé‘ﬁg} as"c‘:"g Ef"‘l"‘f:f”“““ cell
Thus, a 'H§iee by W@ﬁqu@haphepqn@wevhewf fie ol edeinofell dyng/is dispdr ff 4! gigion than in a
ti ssue &efaéﬁce+egod 083 Bk reflios b Giliakt. EryflEall PEREQATRent oS OGN Sltuie s thoa€slit of
of an ar Eérég%t%%‘ﬂcm;' ssue scaffold but maintains its three di nensional
structure. "Even 1T said three dinensional tissue culture free of any
artifici Aopndiels aLapriyg Gsopse bifit Hessyd BnrpxiPes SR B coadiiessiserh et feier and
mat elli altssut djnf or mati on of the three di mensional structure is not

assi st eqﬁn Q%bé%ﬁcﬁoﬁm&%o%ll&@ve@ta& apgthzqﬁc%wlgﬁ CPIQJ"J&S bt:(gust: %ysacﬁe%'teqnﬂammallon

40support and it can separated ‘'w t truction o
di mensi dfareedes lﬁ'ﬂ‘t‘ﬂ‘?a%?ry reagigs eilyertdirey B‘Tbyd@frla%‘my Hsndysele Hahes qf elbyla pdhesion
to the sp&talalor siepayleiiicoin cofainatll lygasthe inor firyjpdanmaforycwlokises dfat @c fespasible for

or cell cgw ltcélu‘)l%es Mﬁf] %Bya ]tlﬁ{a ]tth and Slﬂ@tafpﬁal Ot?hg'p[ﬁ'g ﬁhéﬂ%ﬁlolry ﬁcchators include IFN-
segr% atl on, vol une

or. WO
oSS e b o U7 Sbb o Sulimg® B drafbednimRsting ppomeate
whi ch t Heflamaktpry cadlf, apdnariqupeeutoypdioonf faaved. Tlg: nptg:ffd:icﬁffaeménlhma‘[or}omam ik detickvained
ratio ofbyttﬂa%a@@érset&ey;pﬁ&mmmm; éztoh’ﬂestahtﬁanﬁfi’dﬁﬁmrﬁeﬁ%g} @yfbkfaés (foh@(aﬁfylé t4I'1€10, and

before r t a

other  r d5Poi B ReR bt e e B8 st R VERE e A e o s o
t ensi on verfiougtasphesiseceadin a fegen awltiprpieia edniplex élﬂtgﬁﬂbﬁqﬂéfarmdllgﬂam@mmq butes to
theian sagr,eatsrnLli fd Vsl frbeRoiehaRiing in®fmiRisB@c@is ad wlich S N4t RCful
or part |‘94hwr9pa},alpgop&sc%sgm%aaﬁgﬂ%rmvg%&t]| al surface of a culture in a

certain ce 00d as a phenonenon when the ratio
of a cer“i"é]?er‘fmt‘:fé‘]yl atigpfmipglony exthises il Eﬁ%fﬂgﬁ@@mf&ﬁlm@mtiiromschﬂoﬂ@fléﬁﬁéﬁﬁé@lbﬂed
regi on, ceaBviman other region of said culture. Typicall y "enrichment"”

Of ar eQﬂhQ navgmgelaagﬁr}aé%; A é %Jrée%nﬁeggonglqﬁéﬂ!:s 13 91 en%g% gr%@l&lfc%an soE a! measurements of

"I nf| ammati on” tive response triggered by noxi ous
stimili FRiegimpliisyqdametst gppergied l?yﬁ]feéé‘t"F 6"1%‘3“5‘??1(3“6‘1’1‘6 tissue injury. A
nunber dfhe typical dimaes (mddhodimmao) i$ BCdidnwel yhidhSnarke rhe divisibl @rgiénakdiment sample into
cytokin &R0 cqlaﬁ Sﬁﬂ §§W&QJ? Xneebglq %n@{nﬁ’jg 81 Ag%‘tzéaém& tlﬁﬁlthat%laﬁger ag(gt'ﬂé (ﬁﬁe?part containing
i nfl ammatory reactions either difectly or by their ability to 1 nduce
the synt B8 S8t | ul ar adhesi on nol ecul es or other cytokines in
cert ai n A€ot ppestaindhiie torba juaiersipedes prdriaement dmyhiply tokagem eShd svag sizassBape and
r esppnsidieaalfl o a@ﬁﬂ’gl:ﬁ{cn{ €8 [ N&CRarkfia lse!qllenceac!f p:bﬁame} Lok ab@@ Qimedstofal MABH of the
TNF- al pha. . her pro-inflanmmtory nediators include 15 gamm,
ONTF, TEEW¥fa, 1L12, 1L17, IL18, IL8 (CXCL8) and a varl ety of other
chenl ciViess trhelfizastietrrsalioler peosdnnibit infaveceltss ofteceith geat spevificpele p paggular cell type. In

neu;I 0 {mdwcagmyf vfrﬁ’sQ{ecQﬁ.S geﬂz;@ ﬁlatrheei ne&iteci R the Q:f)hc@tﬁn blﬁ%e' ARBLE:D me cy&sep@creﬁ@d and
|1 S et emne nma OI’
[ 1 l¥resti a(%eLF l% 11% omc g,orfcl)béna)::} Vifg VF(LOI&-Lﬁ r}/ (E Lci \%ﬁ. éc?l tm_ il would

anti - i nffama oki nes or exa
| FN-3I phlamameﬂ&ﬁe?apmdw %llqharCCO@l@SFWalwmmﬂ?e nprews@pitabsescqfampmvmpndram cither

| L|6) AGﬁtégVaFﬁsH|1ﬁﬁfhh@§endrﬁejofbﬁfpﬂ:kz@¥1gV@lrﬂn@bkson(ﬁ%ﬁiﬂﬂﬁ ESnuRHE GL AflSes | lhaﬂre Bech advBlBhed,
mul tipr ot.e

GV CSF, t?_TSPhaS ce! t%ur gtp?sz a?tﬁ!g};sesc %cl%ééngnlemwm]rs?s)gc e r\]ﬂgrusiash?qz 110~ asso%mted viruses &

pr ocessé@fp%ﬁ’am\ﬁm%hty@rle possibly useful in the preparation of disease
nodel s ofcaiche id AERNSTIdRAses TOWHIdAR pEP biT BllsYisplayukbdntrbildh k@mk@ﬁ(}h (intrusion on and

cyt OA@' n%@stmcul)ﬁ g@adja!?ethissues% ga'ﬂ!i %n%tn'n&frhe?a%t (Isp(r)era]:d R ePReSs sSn? the béa y \;1a I?r%ph or

blood). These ihree malignant properties of cancers differentiate them from benign tumors, which are self-limited,

do not invade or metastasize, 95% of lung tumors are bronchogenic carcinoma; also bronchial carcinoids,
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"Cancer"” is a class of diseases in which a group of cells display
uncontrolled growth, invasion (intrusion on and 40 destruction of

adj acent twoO20B8R8464Nd soneti mes netastasi s (spread to REITNBL010/051978

| ocat i OnﬁesénshyﬁlbleanQ@){eowrﬁoplaMﬁg)h or blood). These three nali gnant

g_:: gpgrelt ‘If %lrsbl.v'orosn.;rs t 1% gin% %181’1 I?Ifd‘i';‘%lr\;l)ggﬂt %S?Fté?génltsf (réorqévl%§l§5§(g (:] 61% (!fll‘ rglr)llén'sﬁsislle ﬁilja rgparatwe
are br orfe Avgen precegsa ACAPRRSPIRIO acfbriation rof Fbsbiis dissue sy & ool d@sumem@f an organ or tissue.

20 10/ 12&4%9@1‘&&2 QLALRR U dreSEInehNREd by mo.%%ﬁélz{sﬁdﬂ?ﬂidfﬁmﬁ BRRLASHR, replaced

"Fi bI‘SO S|b§ mtef’ralt] al n? oI‘brgglaaIts ar%ndeﬁorsmgnevfe exire%ge Hr ]'1]81‘1){ r%)(tg"lgsss ﬂ];e 111?11 qgtgrstmu leadmg to
connecti ve ey ? ssue as a reparative or reac eti v

process, P‘%@m’@p‘-}%éléﬂwfl’@d“ﬁ% ormatl on of fibrous t| ssue as a nor nal
constituent of an organ or tissue. Pulnonary fibrosis is a severe
chronic @p@lﬁ% ggpgéy a loss of elasticity and | ung

epi t hel |]§Hl ce Fqu eg acedﬁ Interstitial of i brobl asts and
deposi t i BT SEyefupent 8P ypros Wﬁ@aﬁuﬂoseﬂfﬁ%%fé%@d L¥ prlls PeipgjeineA tréh S vigd ditss of
| eadidng QFSE pubiesm@eyels Cellmbuldiads eltlennebok nixetut vaBirls EiodDESGRIeRT hddhbddzatdk re

Pl GURES EGilies J1 bl FUBHAE S el %Ufn %mﬁmp@ FhQGH %GE%ST@%AF phase

and NHLF cells were stalne e vit es of
r espect i YRS} Micegstopic spgss Midfls fav: dparegecpt “EiHPSé"Pt?rlm?ﬁF%( Beftonyrovrgoplpralimpsss. SHEC:
wer e peldret éebnalnmdHizged egatles were formed after 24 hour incubation,

then tr Q*?g%fv@! M%qoél ey c%ﬂue‘ﬁﬁio%sﬁﬁé Lnd%b}rﬁ}%!ﬁm}?' at es for imaging. Top
row., _phase con ras& mm croscopic | rrlﬁg row, fluor escen

i crléscofﬁ“ase magEE! mEBE YR 8B %éléfFfefF ﬁa&@%%f SABAEE NgHledlie Lrpkipeicel
NHLF: r diforedoanmekers FAEGUrlls a2, grehmrrllggegk:y babled aglitite capie W@/ BNEF el red or
SOYNHLF ik %ray. 1 SFi gure 3 Pel l eted mcro-tissue cultures contai ni ng

differe a eto oqgi cal uor.es

nar ker s qLé%REeéa m lev e gr egﬁ“ HF{ R %f“g JiIE S%'% ﬁ)}l ¢ “sélﬁ’ﬂ"'\/\‘lﬁ?t‘?és brfcéeélsm
wher eas INFlﬂE@f@Equ% Brath@alrcel@ GhilegRriforoflpsy yultury show vo HIA1 expRiion] B fsgregfnt in 3D
TTE-2 | r5ABD ndustalfirds liGinddadell @r 4D SAASHLF Ichledinutel A0SAiRd B bEhichRGhkQlof fisobsts.

charact elrhl% P?% eve Ic‘)tkl‘:“l'rl ﬁﬁg)];ess%n \\{veo%:_.ai rcd %%lf)tst)\?bll\l?llu %?&l SI SV\hI le 3D

fibrobl as u €s 'S expressron, resent in 3D
20SAEC m PN a devane ARG s éﬁlsmﬁermlsm NH_IPJCT@@S%W AQf Jp gn ATII epithelial

i ndi cat itpg ntahker erahigc Wale B fiReastOdultfrds BhDAASYS exprEiiRn, M@hie $leschiey 8b waf:C
TT | ex oﬁécﬁl'm?% a%%créa&@%wsﬂé&ﬂ%RF%A%%E‘kEldlga'n tﬂee&hefF Ao o%robﬂ%

| evel s o 83 transporter in m cro-ti1 ssues
is an APEPesHpEt R AR Hps SP‘W@%’PRBrSAF‘F{NfIh%USF‘Eﬁ‘@““Wl le 3D fibrobl ast
cul t ur e FighBAGED cxdfdSios Xipnge sis SORG difgBitiatien psirEsePrineli A RADIVEARITA levels of AQP3 water

nonocul tnq&s&e@{;@b Lda%%%ﬁqmgf falcgﬁzss%éﬁ%wozp@ prs:e'sgliotn %ffﬁn&{a% calid geutcmﬁm

benefi ci al fect of f asts eve

AL wa
still oB‘é@?W&W%O%“@}&‘E@Wﬁ@f%@d@s feifetetls ‘@%VGG%DQ«%&? éDsu“weé?Péﬂm Fancl B:
expr essifghticlargé ERTHhmBAEExpehisfidnerae intieatd io mixad e enlgires Ranpekd B:SARbsly tuheres.

MRNA| ?‘{I%he%en@ént é@&ew@t@ Aah@RS RQ[PTCﬁranzllﬂls %Psm-sah 3R Aawmfa elqymon in 2D ad 3D
m cro-tissues ession |levels increased in m e

cel | cultlifes™H f‘t Raessgp gi@éf ﬁeﬁ?@ EUTART BE LR 8o T PRreghRleSTMBAT were
det ect alsbusistysly Waksn 02D caigs 8D icih quire. £ opdictitionmageRihedep@denRapegimpnisas shown.
| evel ogpail@BT Ka&%mmb@&&mmgwﬁ NIH@ﬁ E@@%@Q ekd?etssﬁan)%ﬁﬂgegﬂi RACELbAH BREC were
conpar e 0 res en ex

Panel. G RPeBo ARar Vo flingpe & maid aqn 56t BIECH wouREH 885 o i amy
and 3D ceaieigd asg?D tsF-'trme cunppres SDo-culs. d?@tawh@@ta@on@@ of twoSAR®aflcniNpdFments.

co-cul t L(Ptejﬁed phb@ry %@Jeﬁaﬁﬁdd@ﬁu@fu e RédVs ow@ﬁa&d@&ﬂ&h@hﬂieﬁoksy hi gher I n 3D
cul tur e%‘ reabn EM? marlgers mlgleléll’)qunénss%\ (%Ele%ﬁ Blcl}{uevel g?evgs f%ldOAg %% co-

experl ne shown. CO- cu turi
NHLF ce|0}11§lres gEHe)reé@@m estirablasie Fgmitgadly idper@Emdesloret eldS IGNECD vﬁé"fE@-NHLF co-cultures
exam nedomphRke td @arelesiy@iiuets Mhieren: satiaR BRIk XA AMA4 Elfresdon significantly.

re- %I’ ! fﬂaﬁqu%E%em 1§\,e9 Qf ]fr!aghaer% éEycad‘J Psﬁnc%?s%c? 19 '311!) %}lt%‘%ls iln HIC grlé)sel%:g 6%1&“%3%3 C:
Relative mRNA levels of N-cadherin (N-cad) in 2D and 3D human lung micro-tissues. Panel D: After 72h 2D or 3D
co-culturing with NHLF cells, gene expression changes in FACS-sorted SAEC were examined. The levels of EMT
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cultures. The presence of fibroblasts significantly decreased the
| evel of Si 00A4 in SAEC- NHLF co-cul tures conpared to SAEC-only
cul tures WAWDI28102BB464 3D cul ture conditions did not alteCT8BHIHES1978

expr essi I@dﬂ(@ﬁ'SMhﬁ hlﬁ@ltaél M. sorteéfgmzf @fﬂ%hal Bils Qé'rla abbNg 11[73}[\{& Jc@lvc%lcﬁtuﬂ:g com ared to 2D
n he

E- cadherjn i ncrea

N p otz SRt e R RS B S DS Pl PRAT SRRty e
3D humnaria Py sEperrets gugiiasd fog raHMT@porDDatAﬁhoe'n arg pigang PY thyee Bl &-Q@uf tar(Fang D)
Wi th NHL;Edeﬁeedchtscxpe@ﬁm I%}iﬁHd@ﬁxﬁdrﬂﬂnoQQ&m&eﬁlah Bur EAerncS© b:d o8 S8 Bonors.

g)](_ggl 46%,1] reE’? Inﬂgmlgatosrg Cﬁ_tc{kma arid c}'{:\alr)nogine %eﬁgf%§ 14%ﬁne:%n%%ﬁu%%9&{11%&51[%%65%&”?:‘ ﬁS% -8

t wo- cel |%EdoefI2PipedP EH%&?T@&IHF@ wbéeiy gecelly Boell ot aipgpaaalg RSAEC cultures
expr essedi pbduBdaxdLR\Weloudhay £ leserl dzrebhaf 2 ARC bilithids 215 co-Flthirksl didRd sipHificarel Yiter
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three-c ul tures. gf l[é hase contrast m Croscop ic i mges;
M dal e 80 A FOBE e e b Skt o8 PRETUEIBlSBE P GUESOOh F BEsfes bor e

i mages. s@NECed yheahysplvand éie; priddh e agewehtiorh sk RTHIVREG:tioh bugees elfrain 6FL gene
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N-cad decreased in 3D cultures conpared to 2D cultures. Panel B:
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Both scaffold based and scaffold free systems were tested as described herein. Analysis of lung tissue specific

markers surprisingly showed that the three dimensional scaffold free system showed striking similarities with native

12



ti ssues (052008/0112890). In light of the results presented herein it
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organ cUl'PHY &8 g Tae Pr & m"f‘e{"fsared%ffil%@j"@ r&éﬁleemﬂod&aé%r%ad Sl
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ifferenti

| ncl usi on" OLF[?WE%L—% smm ﬁ]‘ml 611hf:ra% (frq§ at & Ho ?%n@bu ’tlr[’irb n‘lﬁﬁw“d’l Epglg’éjﬁtqngtf?cgﬁated
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maintain a compact and stable 3D structure (Figure 3), Morphologic examinations of 3D micro-tissues revealed that

segregation of the two cell types in mixed cultures was a feature of 3D micro-tissues, fibrobiasts forming the inner,
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sur r ound¥§* b tHE mg o &l hg’éln%?g“ ‘%‘éﬁaﬁOTFf‘éeés@P/ips)ofBaf S‘E’u lﬂﬁrf)rl’ﬁeaéi?"v‘?"’t yjoerey

is the scmﬂfcﬁeféc% g keyryn ofperinkpataldest thes cerfiingg] compesifiene ef niiwer silloypes apiegbeaic n an

an ezopera'gg@aeal |y detectable quanti ty, can predict the sorti ng

Pi)erbsr fﬂ%{ geg-re a & celpgg(ﬁarﬁ%ilgg:: ar%?i% d¥op lhmgﬂl mohaczéhec%lve populat:?rt OCCHH]GS %h cemtral ro:'glon

a new céris %@‘Wﬁé ¥ g {egp CB]@SWW@W%SH(GN&@W cOIREAGY is thqoviriage fensiog aflﬁa@@ Thus,

][ ensi on hzfu'ai&i ©rsBn,aFheh IOk ckd@itallOdeeSiRCiuldiG, &8 lpiech&t)ﬂﬁﬁsmﬂg hlérfﬂﬂly NithErEEBre there
ung. T . . :

i soue SavR ‘S&%“’%f“ﬁﬁi;gﬁé# P B B U Bt % PORBRTRA Rl en

cul tair edype PP el ieags )08t or s experi mental |y determined show herein

for the Howewst, sirfaqBentibrafigtorsaté it ksoiwh dr peciS €@l @gatol @B hadan @pp, tThe pricakrt |3 dully

fi brobl agt, el kvﬁeﬂr&anggﬁaoﬂle@omdss@@ s‘oqmwsﬁg hép&,eee]ﬁ ok, Gids Q?L%ym ifhe rop

fibroblast cultures Si ze and structure or m er oaegr

was unexXplEfethcy IhACHRF FRESHaYetremipd sHtb heen e feh e nglrlgly
but st r segragriiedofapjthelabmt Sigobdnstrellbihippins Bpelleted @atdsivedar apitleliivh bl f@roblast cultures.
apprgpriate for studying interactions, and testing conpounds or

envi r ongealdlsehfRetsmicobmldbaa9gr egat es have sever al advantages, for
e])c(aggldle]’c \ga? él?ﬁ?&:%tlcﬁ f0¥l equC ttfleo rr]esé{l Lenve?n%) l}félal g\ieg geergh ana%l I]]Dlét sg c'{ Ia%%?gags exﬂ:@% fissue
are nor deagis W%ﬂ&%@@f@?ﬂa@ dpr *thrms ﬁmalmoa@ e deging ecsoppigsr Flﬁacrnrnqu’a eﬂ:"ccts

necr ot i Zakil GBre@ies hREseldmn BvanPads| for eRdmplel® spekiglSeaRioA LR g8 hRGd R sﬁ@nnd rano of
expegt e I, iformsize distr

o aih; Qe SpEPEE ot Bt o LONTLSE 25 Shbled ) M 6z
t est i ng.Pretifgly o ﬁ?cé’l‘léai“%l’cﬂf wc 1%@61?8@? g itses agﬁ@a‘r"'srf\'?’é‘?ﬁe?‘ﬁ?ﬁm’c ﬁ@hgrmzre agRpEsHely
aggr egatueisons kigdisdibia@n k@ pt achierad Whighradérckedh qul@dppibiras fe pralatedigs appear
and t herghy . toLgY, Q&Lsdqgﬁ) tf;ealﬁve% on%a Oseg ﬁgrQ% fes (38a BORLESAH 638 Sl R

smal |, acorrect m)r og i sc I'n may orman
t he aggrielss @riagd FPB’FbYH%W@ l%nsf@%‘fj‘émllﬂ‘idke characteri stl c. If the
aggré@gatiise @pgregateooe basgl, a dohel morgholbgy avelycldsalrigel ynagdew iagd fornf snd it tdaegate may

not have a tissue like characteristic. I the aggregales are 1oo large, their size may largely deviate from the average.

=

Moreover, necrotization may occur inside the aggregates, due to a longer culturing time and less perfusion of the
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Fi br obl ast cells 10Fi brobl asts are the nost versatile of the
connective tissue cell famly and they are in fact the nost

ubi qui t ouswWoeio/g46¢. Fi br obl asts are inportant struct wrcalBahiensniss

of ti SSLh%gl-i:éQ{eﬁgri ty. They parti cipate in repair and regenerative
process n tissuye rgan, incJuding the |u
et pr Ty SR A o e i st RS 6] PGB U b P oproic b
pr ot ei nscoetwa@hlbhwf@eceﬁﬁ tissue scaffold for nornmal repair events such
as epit hek ki dC&QASJ homﬁvglr @11hé)lﬂmbel=5ﬂ: dellpsrngm ﬁ@'&gﬁ’tﬂ TRk skﬂk@ﬁe}s&p&nﬂ understand that the size

Imaor CU A By QBT G BFLTE B OB ahe BYTORFHES Mo ebpeeeie
able to rﬁwwelpdrﬁmm% responses by attracting inflammtory cells and

i mune cielak Geen ﬁnlamttah(a%sf&amad&ehhﬁﬁeraﬁan@@%ﬁiemt@aﬂe stk h@Rgughow an
array OfCe?zﬁ D eipmepe LYRLE. 2 ot"rl but es. Fibrobl asts, however, show

di stinct i fg i di T¥€r%Ent anat oni cal |ocations. Characteristic
expr essifBoldts’ ¢ Sbrobl ast gromh factors and receptors are also a

f eat Wr e mHrohduth £FO Ma st frérfatilo b BsdosneftetidRetl AATEand &ae@@ﬁrfacmaﬁoﬁbl@hous cell
( 2000) ] t%rpczlgbrg %ts ere %ﬁ}%ﬂ&ﬂt %rﬂ%ﬁrﬁ'l%%&%nt@ cﬁ'\{l?sul %H: q¥ Lllﬁey Cpail'tlr;lpatte m eralr anla Icgcner(?atwc

rely on fibroblast physiology to creat

scaf f ol dFYerseEd in PR erE et o tiofre 1%%8 15 [yage T aeir primegy §F‘ﬂ1°n [UP FRETRIE EYTa
ti ssue anlthlaamasik tEENNChrakinsnBAl pioxidbasiede r@ailed fof abrmAleeRs Sadhis| sycht 43 @pidatlay cell
way to q& gg three di mensi onal pul nonary cul tures. Wthout being
boun% the present inventors assune that the fact that

fi brobl afsl%r%b‘a?‘ﬁ of figingt ﬁWQOPEIeTtPP%‘P%GOEQf\T/F"E‘P Giirerspecin fngHopsain fmuperesustopy el fgerste
resul t. cRelokRipiahdeyelptes,mich &t abed kigeef iRmencoyspocy byoskctddiRN@unmepttliaand immune

(pul ITD Naki, ﬂﬁrol@dst\! @QIIH @fffex@lﬂ 'aﬁak&%chl%catﬁ)ﬁg hSw Af arf%‘ﬁ&%))mﬁ&n%h&glkﬁlp Q!nblﬁés ﬁtﬁ&h’le@ts
t hat asenment erl al

gas exc H’é’ﬁaer ?’8‘6 tﬁct\ﬂe"t’lﬂﬁ“ﬁs Ped e{ﬂ?@f‘a&m’c&]ﬁ [Pﬁﬂgg?g CBanC{eﬂsgc PRTRyich of b her Stowth
Pneunoc yituess apd regkBlols are glsp alfatusobrlimonge fbrobisste [eyMperlobzea$pehcerypes ek a (2000)].

pneUI(ﬁDCYIthQ&cse@]ﬁkﬁ&ﬁ vt BlkdCinRGKRESId 10 el glﬁﬁﬂr%ﬁst%h%r%@!galﬁ cRRE thekd ! tissue
cel | typesfolgre easi | Yoot raceabl e anijSo a tore

exper i nenat frée tissue s¥s I(RLF n‘rg‘dee aspec; gla[ 8Pln101|;r%tﬁ%1e ﬁTi SaP 61&1hcéa%fn§tfli; 9ased model
30Type Iﬂomefﬁ%@b 3}19 ealy Tgﬂple crpatpyiseifipenyioess plmdngre oblames. (iha beingrbewhby (e the
type 1 ghe¢@oh@eyit %Su.mcﬁﬂat\/tﬁiﬂiaoaﬂaaltﬁyrﬁlﬂasll iR g sdcRRIBEM silibicaGi® chBdbuteftb & result.

call ed %ﬁloka;;ai Vel 9,e LSssguamous al veol ar cel l's, menbranous
pneunocyt es, of 1 i“arveot a ‘@BI thelial cells], are conplex

br ar?éhec?“@’é??yses \m“%wn% Pit ﬁ“ﬁ?le el rolls a1 AEGS ar srithelighelly @ liss b porpplealveolar
gas exclhaege: attitfrac de. it péripbera kaseahange ©fiot WiRinlthsrigtal e s ef waldes Padufdocytes or
met abol i gl Ly b@gﬁgd“y&? ﬁlg‘?yp'é'f"!n@ 11 19t1§+nltoc3§3’§r face receptors for a variety

of subst ances SI.Nnc ular matrix (ECM proteins,
growt h fREPEFisic merkgrs &g W%smlar/ﬂaﬂiﬁbal llrenes are pagly (espble e candfe mopitored during
al veol arexguiméngee. usisg RDIER edttins driminypaisiochpnsayrocyt es. Type 2

pneLy@Dcwglgs,P;g{,ggc »s pneunocytes (al veolar type 2 pneunpcytes, alveolar
type 2 cells; f) ATIl cells, T2P) are cuboidal epithelial cells

al so bei g lrpé‘f"éri”?’%ed [afvgolat &ype | pRgtimspcyifs, 151 LY ey EShab1epLar 1YE & P18 (apbyigh! cells), also
AEC, al salefERhdl ayedldr sifls, squgpais Avglaawll, armbrdfuspnennney betgge 1tdypdar 2piteial @ls),

type 2 alMeapaayhasd ce@saﬂ{h@x{ultﬁl@ Lhsplasb plgEsQﬁ’atl reﬁrlss\‘ﬁ% ?Js egc@inkésurfic@-[ngﬁ alveolus
al veol ar o GE

anul a et unocy These ce
i mmat ur € epﬂ‘fnﬁeﬁh‘fﬁr%eﬁﬂ melgpolfly ot 4 hA‘i%&"/‘Eéah?‘“fi‘f/&é“P?“ ﬁrehv?ﬁewg%bbéws
t houwght ictidibg cypeslydan intatix (E@{I)I moterfs, grineth dcipwodnd cytekpict. Abdut vinsty-TNyeyr @ntef the
capabl e a8tols ahhcelis@prwa it 1ghfhient i ati on into squanous WO
2010/ 128[ ez}zPC:ejI;{nglr’gZOlO/ 051978 type 1 pneunocytes. Type Il cells are
cuboi dal ™ iifch conprise only 4 %of the alveol ar surface area,
but consTtYPﬁt 2 PEUBBYSORIVeslay ot apneampcyie [iveplar gt R sellynabr]l 0T 5e4s.0F2Pa kit cuboidal

| ung celehimelaCiAdMo B&mgarlaferrea-%&g)ype j&ﬂ@lm&pﬁkﬂa@@&lﬁ(ﬂbb@ RIEC b ket céﬂ@l t!{p% 2 granular
5Ty% 3 p%‘éu\rﬁgtp esa Etyp(? P IcetllgI ?ype galveoFo ytes septal ce?ls or érgart]llveol% ccﬁsy Qroe alveol:eir ceﬁs or gldanular
pneumocytes. These cells arise from immature epithelial cell progenitors. Alveolar type 2 pneumocytes are thought

to be progenitor cells of the alveolar epithelium. They are capable of self-renewal and differentiation into squamous
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Macr ophages are cells derived from bone marrow derived nonocytes
(bone marrow derived macrophages) that have homed in to tissues. The
di f f er ent i W0i2010/1@846#racr ophages from uni - and bi pot ent i CTIBAYENIIDTSr

celI's inyk hqmafma@ﬂemryp@wcm@ al Qﬁﬁordgl ckig dmiaw cFRpHR roh@m% of e MbeBkd NBRe area, but
Further gl Itute %(?‘pt ‘a x:[er!ﬂz-(l)rrf]:%lﬁuahapce%s anc?l%qb éofot alf [En%lilqus ((.an olgt ag?%? esul ting

15rracropcﬁa at’l eing réferr

macr ophages. I\/ast cells Mast cells arise froma nulti potent CD34( +)

pr ecur soPPa N B! st r ow (Nakahata and Tom 2002; Austen and

Boyce, 2B6d) alveblampitheltabcelisniéler k@l flastymS SeFRnd chigidal ripypmmaby 1B pReBeshbeduif an apical tuft
mor phol qg}ﬁm%ﬁpanh lﬂn@szpr@é/ &‘ Imeﬂlr%ggcﬂel@rgrgraﬁdieg SI"]II%% t:eil-srmgﬁe?n qgé&e&t aalls§ alveolar
express Fe-e SI lon RL and stop ‘expressing Fe- gamm R2. I\?b
mast celME8HSt he | ung 20and i ntesti nal rmcosa produce only tryptase
(desi gnatreédiehiEyisor only chymase. Mast cells play a central role in

i mredi at]ﬁd(ﬁllellﬁ kb G Elﬁﬁg Eh‘a@:ﬁ‘ %‘cllpt‘.lﬂatﬁ]ﬁ‘é tﬁ‘eﬂ&héﬂgf ﬂ%o@@&css’g@@ a@ingg quuangﬁpéBﬁﬁghal cell
rrusc{e cel | are, FS? y specialized
“eg

mul t 1% ur®e; ilﬁ'éi’re geélﬁeldg]@f“?gl“’glaﬁsﬂl bempggioplafSagul at e the 1 umen of hol | ow
organs t¥arsheeant |y (reversible contraction), or chronically (due to

fibrosi amm%g@a%@h%m%& 6 RO marS NG N m%@ (Héﬁ‘c' mm%mv@(vm@%phages) that
i mpor t ant i n.vasc nesi s bl ood

ol e nd sha
o Mgt B AR s SRERERR o DR BRER St o PR g DR Ka ot grpe
of endotnr'f@weﬁ copledllpdsbyr vagbty @f oyitakingy Hiyther difprpningiert ®lss pbepin itissigagnd the resulting

di f fr enbidecapreg polaltishs ard e d8GHES 20 Esiddit h@spBRkd ation is not reduced if
endot hel A a} ﬁ:el |s are included into the nodel tissue culture, as

f ound basecf on the markers exg)r essed. It appears that these
aggr egatast i aptedion samyitipglent EB3 LD mreryr @ theprermsiaw (Nekehahend (T [2p03] Austen and
cells al‘lR;yCBQJOOI) Ain@eturt: msdt chEs asfoMBORE YENT @aﬂﬁfaﬁrﬁ@ﬁlﬂh{gg&ﬂneﬂﬂmeyﬂaaﬁehﬁ@ﬁed into tissues.

di mensi Olﬁllggc HIP gl?(J cxltnrké ?ﬁ%qlﬁﬁ{ lRtl l’ilgd.eqtoh efp}cg ?ng’ﬁ{ﬂ?%% anlin%eRZp%Iﬁé '{t ceils § 1n the lung

i nvention at |east nary e nesen

pr ef ¥r alfpd/integiel ﬂumsaolﬁvd&get °§1Yéfr>’@asa K ghdCPer pady @W@ase Maﬁtwﬁlédvlay s central 7le in
separ at eyedian: adrgl efeactions Blbtledsing pieahediatendl t Ures, then m xed in an
approprighb&y hakk @uand cocul tured in the presence of CO2 under
appropriate conditions as w |l be understood based on the present

di scl os Lo el A frebtherescisfiyd Bt Riefigpeeaicst sl eaulstc g lugpipiol bollow organs
sel ect i ngnseohdreyirdnscoowetiog), onthivnioflly Gdue tocfbkosis trydp@sdiyhyadraiphyerSnoeah mpele cells

avoiged play an torBnRdiEh esrséueogcn@sﬁmmdslh BL witBdr Blo&Bbdseds 38 8P Rbcgdoder OM
hunan su ect asféf{)f#l mar s and either de-differentiated 40or used

i mredi at &Y BV TEE t| atl on can be carried out e.g. by known
met hods f’(dpieigsa@elsipthqhelnwl}# mRgulied hie staltly pgeragftesc @hbsing adiidraniiated ©fis. Jhowednee of

f act or S)aiftelehiiatidtis 68 bekifedif BrdGBMARER 2R finch@dil ks BB GBdcl LBRYulRfcCasTRRS bARI R Ghe
as dediff 1284§4PCT

Dot woen TS CHTT & TR Uy e HEBRRL TGRS WO U B PP BEFRSTepY cql we
appl3P cdereted ihsidgat i on. To sel ect suitable neans for pelleting is well
within the skills of a skilled person based on the teaching provided
her ei n. EMBODIMENTS

Preparation of a three dimensional model tissue culture

In the method of the present invention at least pulmonary epithelial cells and mesenchymal cells, preferably
35  fibroblasts are used. The cells are cultured separately in order to obtain viable cultures, then mixed in an appropriate

ratio and cocultured in the presence of CO, under appropriate conditions as will be understood based on the present

disclosure and art methods. By setting ratio of the cells and selecting conditions overgrowth of one cell type by

another can be avoided.

In a preferred embodiment said cells are obtained from human subject as primary cells and either de-differentiated
40 or used immediately. De-differentiation can be carried out e.g. by known methods (passages, removing other type of

cells, addition of growth factors). If the cells are capable of confluence, they are considered as dedifferentiated.

Pelleting the cocultured cell mixture is an important step to establish cell-cell contacts and to result in an appropriate
17



In the present nodels in principle any of the cells |isted above can
be used to obtain a lung nodel tissue close to a native lung tissue.
Each cel | Wwgpelkppisted have to be capable of growth undeT/iBomdNsPBNS

usef ul t&me&tbaw&nttﬁa Qelils, hfrheeost SufthiBR RS © B@{l':t tﬁmgglls ib b@’@%&nﬁ&aﬁh Sfblsg&egmable

herein and th ot her ce es of

moael | e pARyE AR e S35 DBl Bt et e g% il P s

Expedi erfe by pascpiatodels iy efingiplyrm df the aells bstegfabdveiran hewsedtie biign s s maeltigsuc close to
initiallyoapek ek Eﬂﬁ Eblltlﬁ}@ afpBddl h@veQ(ﬁ betéaﬁnblfa @f é‘(hﬁlf u&&lcbndﬁlyr@%seﬁﬂi{& obl@in the three

i ncrease

achi 23\3;‘6 ﬂaenmé’ngl 6(‘1@1 tt¥sue seJI;slgl(é 85 ﬁa ﬁoﬁ ;3 h%nr%tc Spa%lla af atsso8 uopd] wglé?a]lger fey&ggs o[f Hugtmodel
can be |1f¥e$€iﬂd'e’élﬂ1°ﬁd ﬁtie’“ﬂﬁw@e#lmmree@?rgmeﬁﬁmilheymldll\@elsmélrandf pOsrooistshpuld
nmuscl e aglditally zﬂ)l&&ﬂt&ﬁhm@%k e furthe BRB @;Qe @bt eadd) QpRaRl latidditeliakis in¥80 ratios
various ;gepe delivery methods and variable target genes, the above
systemis easily adaptable to study genetic changes during pul nonary
di seased™ Pﬁ&fredceafﬁoqle% agditiongl selt vpes dhat ¢ep e eﬁlu%wﬂe apdshard e cpdpdielipl england
develloprendth afscloeuel t herapi es: wherein the di sease invol ves
inflammation, the affected cells, preferably the epithelial cells,

expr ess b,;;g;eg,mt ory cyl oki nes (above normal |evel) and the nodel is
an infl nn:to nodel erein the disease is a tupor, the cells are
transf or' g " @170"%‘1(‘?‘@@ PR YERPY SRS O PR GBS PP IS fereteeres TG ARpYe fem is
nodel i sagly tldmtdﬁe sd®l gendfio vilarzeeduring fubmodirs disegses thaivol lvadgo fedtfi@inof agvel dug
t he Isoda;rgdts%n@deté[dgﬁlgﬁbﬁ,OMJp,es wher ei n the di sease involves injury of
the ti ssye nodel.s.  can

ti
e ut i FEg I At oLyt T Gt s R P e R B e T ey
enbodi n@ﬁ@lﬁnepifbwemw16@%¥)|ap@h%mfe'elemla1ﬂﬁre@@?wlpat| ents and cul tured
in ?CCOI'vdJ&Bﬁ EheWiskdse & BRunfE, Q&szﬁs S}eﬁl\éﬂf&'rhf h@e.g. Imahéﬂ‘h-ﬂﬁ ﬁﬁ%@@l | Y] Bﬁﬁgihonal cells and the
prefera partial de-differentiation is allowe
Ther eaf %()}_éclrk%m%orgpdcyd preparation nmet hod 3D nodel tissue culture is
f or mM¥d Weﬂilﬁé@afﬁﬁ%’ﬁwééﬁoﬁiwd‘E"’rle(a’?lllﬁi"?gﬁbsoa‘l?Eioqslat| ent are tested or a
pr o] ect edestiher dip@tstinvelvds @firNeE the 8fudded hesddelds 2 rdda@rshiasatiage of this

enbodi Mg, 2NPRA QP EhiSediSard d‘;]&{.H%pure and parallel sanple cultures

Wi th uni form conposition an e can be prepared. Said sanples are
also fre of any_pat hogens and 30may be purified as needed. Mbdel s

pr epar edfﬂ—r—uﬁ—ﬂe%g&tﬁﬁy—'gel s In a preferred enbodi ment, disease nodels
ar e $r egare dobpdimsnta pulmongry foellsnarh el ineth yromafatients andl cfliaed or sccadapacwifhnge present
di sease u#vedbil ﬁ@ﬁils(e%‘ﬂﬁmﬁéﬂf@}felhﬂy & &@%ﬁm@é&fﬁdﬂ%ﬁ A48 ed "3155:%61’ 1n a rapid
exarrpl e, r%)repar:!{{?n me (%e_’»ID l%]s 5 cu ?r!: 1es orm(I;clO and egslftroggsaty F esatm%gmd Ba%ant arﬁ gested ora

effecti AOUS tTar orma fon are a
mal i g nowSOchfrsfbth@"?Deﬁm% rrnde isies Preadvaiate ety aibpdimgng amasotle@mha@mwd/wllel

t hat t hearhm@iurd fwithWiforar o@ﬁllﬁnblﬁ@], andsidg can\BbprEpaRtd Saill BEHRESEMo IrEk oflany pathogens and

pul ngnar.y, : is thus contenplated that tunor nodels can
be [)graepar gé@ﬁegg;d&tl on of tunorogenic factors, |ike EGF (epithelial

growthfa%tor) _ |[r}qsulln i ke growthfactor) i nsulin, Wit
factors?® ' tail thereof to the cell m xture or
culture Im# prtfh@dlcmbtvémemodxseasﬂ@bdalsam pabdred bp sttrtingdronfhediihy sllswed fods ¢feeing distgse

cel s ar@naddafbidn) h hlecenfegg AR Wi ch t he nodel culture according to
the j.nvention . is rese S er neabl e
rontPand by RF ABE e et FoB oD 0 ph e P R uER FiEaen o
t unor ougdderraidiog ﬁmg)cammemmgmuehﬁndbmtﬁve awuknrqasce thergie| Tt Igs bden plis@ved that the level of
i nvent i ot prod¥, 20 3B sURSAGARET A1/ ack A4&. it—Hrﬂ'ﬁls &Ht@?ﬁﬁlatm%ﬁor%@@s cRfbe

| t |
unar - odRPe R iR R [TiedRerE FukiR) b A PRAT Tkt fcon,
Aneri ca nnSWp‘em@ﬂOtSmgeW@ePﬂ agesk piber¢oAPUE cel Rejgtiey i chlgwre oDy invantion

searqohi f]ﬂanfaﬁémailw thisGRIhbd thihdd@S cells are addAAY IS in Qﬁﬁaﬁﬁd R ki Eav.%ortilgg tb@le

perfor rn%gzelgnon 1sI p@ecéen %BI’ Qeogelpaargtf% b%zoan sdelrnE llae%]esablg (r)nlernl():rynle ereQ)g thte tElactors produceg gy the

tumorous cell induce tumorous (malignus) transition of the cultured cells of the invention.
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S5ratio of the cell types used in a cell mxture. Inflanmation nodel s
For inflammati on nodel s nonocytes and/ or macrophages can be added to
the nodel W0I201911@846¢ the invention preferably during teTgBpenHdIsON
ar/;)cEss LuddMahor tnbyeg,,g@dgjzmgtcm,ﬂ;, tgﬁ;g{g,gent with LPS or ?AIM-SA i s advi sabl e.
oki n r.odu activa macr opha we 0
ot her 1 AePoRE Pl ot s e SR B RESI AEBRE SR AP IPS s e R o
i nfl amm?m%fhllﬁm@@kcﬂon (ATCE; RppkvillafNIRnmvent scorhinnid emogylsliem i s t o be
exam nedsdvidif dxpdpiyiis ﬁ@lolbs p&@ﬁm@% R et SepanatedinkhOm tdeand optimize the
pul ngnar, mogﬁ Q%twsuse? 2Tenbr ane in an appropriate chanber. In this
case ‘neutrop o5 and- kvP production can 15be neasured as
well. In an aI_ternatl ve enbodi nent di sease nodel pul nonary cell |ines
a cul t ur@ymreieapettFdance with the invention. In this enbodi ment drugs
can be thesin8gnrfagen wédkis Gloanens @fai netoplspdsdadbeseidsiao thenmddbleuitlires &abeinvention

nmodel s mr@fyd%g%ggéﬁmgﬁ?&ésgg gene is to be avoided, rather an
i nd |bIeFlEro§)ter IS h@ﬁlled 20Inf|amratory model s from
gl()

natiVe tH ?f@ﬁ%‘f“ﬁ’r‘ugithlﬁﬁlo arys gBItPleaggregat es” To mimic
i nf | amredyekipe wodudioh piDavEvateh adrapbagtsas @ell i mengiprosfahepidiaplika MnisCatiedts the tssue

aggr egatcgglr&a&np@“gq@%@gm%gdg various naterials eliciti ng

infla reactlo Such materials a for anp| cal

SUbst anaER TSR, P PO R G BB Fr e GR DREL FRAGH P s polmonary
ei cos an@gﬂgﬁtc-@we me@Bpregi #1f dpprppriate olraybq.dh thpept naieephyl sughiomsnd dfMRyprbruction can
fact’r s,be hyaired ¥ téiC enzyrres etc reacti ve oxygen speci es,

E;ﬂ nf/\/!’iﬁ? an alit rr';aé\éefeél%c%m?clnn 15_Ft158 pulm;/ma Ocﬁlg?rte? ag u:egr K c% > a%cggfﬁlbthn? %&guon In tlhls
det ect i r?gibzdweeqdmgﬁ@né@éﬁfeé@s?féwnex againshipidgisgecheni cal assays,

I MMUNO| Qgihe dieasd Qo%EAYDS anSuEdkpESindhehSho bDWworedDEier RRis@UibIBLRAGE is 1€bDhpplicd.
real time PCR, or by expression analysis e.g. by applying a gcnc

chi pyg Gen;}r;wngmﬂl,mguefs fgmc;n%,gi dnpgng;smmmwg%ml a%n fD&Pi thelial and
nmesench | s can 1\Pgene i cal usi ng recomnbi nant viral

del i ver f"\?EIBIFBJF %mrtlﬁ“’ﬂbl‘é’ﬂ% t &tivaige ?‘E@’ﬁ?l?a{/ff“}’%ﬂ’a%%F%ﬁ‘r‘e§3‘esé??d’°frFfé’3§é’“b?ﬁ%‘m
del i ver ynaepdlirdicisnzddlamotiohgratiotshe abi ity of cells to aggregate. 35
Char act %éh%agegalmxgﬂe i nfl ammat i on tunor, fibrosis and

regenerati %n l?e consti tut| l&% i, nduci bl% Qver, EX% %ssed or
silenced afd™fd %“E URFE ISP YY), pftem tl’ﬁ“iﬂlc&lﬁs T RAPSHIwES BRI AY prot ei n
exprssi onrreiptimgesry @%irpemiéess&uﬂdﬁ growip fctars.thindredetic dizpmasstieonal

M croenvi r giRRkygePécicgXxanpl e, one or nore genes known to pronote

tunor format.i pntr “ﬁ ul nonary cell line, e.g. an
al veol ar t Emt%fnmamry 85““‘? f&ce Ftﬁﬁ%"cﬁ%{%ngger ably type Il cell line or

into a fi baétB‘Pah@ﬂWelqulmlsl ne. Such a gene can be 40 e.g. an oncogene,
e.J. a NMaBmEee caiditionsGeNnested by detsly Qlokigespsssby Pk Q@Ibloafemempl@s@ﬁsmﬂnologma1

pat t3%l‘ n a%gys aSPghL%gELI’SAeUggl PCR- bggg(mglhcgieg % uefal% unWRh(%{%ge ressmn na ys1s % ﬁ by applying a

expression of a ras gene alone 1s i I ci ent ransform
cells, @Fsrkipably imortal cells, but proliferation is likely to be
increase&zlme{nmwcaraﬂ@fphmq:yI:&i}et al. (2009)], which may provide a

di sease ﬁoﬁ%%cﬁal fa9cf mEJ&‘;’cthBg %115 can be genctically modificd using recombinant viral delivery vcetors
(rAdenoviral and rLentiviral vectors) and these gene delivery methods do not harm the ability of celis to aggregate.
35  Characteristic genes for inflammation, tumor, fibrosis and regeneration can be constitutively or inducibly
overexpressed or silenced and tissue morphology, cellular responses, gene and protein expression changes can be
studied in a three dimensional microenvironment.
For example, one or more genes known to promote tumor formation can be introduced into a pulmonary cell line,
e.g. an alveolar type I or type II cell line, preferably type IT cell ling or into a fibroblast cell line. Such a gene can be
40  e.g. an oncogene, e.g. a ras gene or a gene or a set of genes typical of expression pattern of a tumor, e.g. a COX-2
gene It may happen that the expression of a ras gene alone is insufficient to transform the cells, preferably immeortal
cells, but proliferation is likely to be increased [Wang, XQ, Li, I et al. (2009)], which may provide 2 disease feature
for the model.
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WO 2010/ 128464PCT/ 1132010/ 051978 Mbodi fi cation of secreted factor
conposition in prinmoy cell aggregates using genetically nodified and
sub- | et hal W 201viagiéat ed cell lines In this enbodi ment adr/igziib/o3iyses

are | ef L agRabnbBetRd fucOLRR QNP ﬁ%h&ﬁ&nb@;@@@&% gf r@rc@@ QN dRhd B lehnbin

any gi venr;a ree; di mensi onal lung tissue nodel ul ar conposition
of the aggreg at es“however contains sub-1 et hal I y irradiated cells 5

(5-10% dflt S@@l@ﬂdm@@tlall cofl pmesare lefifnon-hécterdy gpnegypressipns thefeforeare af popynabiylimany given three
(W -38) dﬂﬁenﬁ&nﬂ&ﬁig &ifsueﬁﬁlid‘élf@lhhlﬂkorﬂpﬁﬁlﬂ)g))f 16gdredaic MRS v@r coRRbsRub-E A irAfifed cells

d d
ﬁ/gpgﬁjlogg(% 14 gptgl?l l?nu TT/IB)f %gz (a?gg}"leca?el) eqﬁ;er rc?b(?ast (W(%E% or algev% cgﬁl‘leha? g/{%%% cell lines or

cyt oki né)gth @?tm gfnqu @}oglﬁede{né)pmtiﬁatsec%@|fafLS?rst(W@1%@pqed‘fiqphog,emc Protem (BMP)-s,
M Cr 0envihfafiRaey tandvpib iflambiiey ageig Ztes. fadH) el thiiahodity ki diatat Qlﬁ'brcﬁﬁfﬁ}onment
rbgdtlﬁg g{ﬁ%ﬁiﬁ%%%e%%esoﬁlb (fe‘tz'ﬂall %ﬁ%&% rfg/)r[ rnci{\ge d)gopg t?on%f c%MVtah dpqgveqn%rgg’o %f En}épgl type
conpri sitgertiti pl e sarrpl es of a 3D nodel t| ssue cuI ture. Preferably,
the Wontainers are wells of a plate, e.g. a 96 well plate or a 384
wel | pl grelueiThe 3D nodel tissue can be a nodel of a healthy tissue or
a di seas@e FRdedn a(g@llsr&%%r mqglipnglhér)mlhpje%;mﬁ:s 23D8noBf BEG BBt Y

conpris contai.ners multiplicity of
cont ai ngpfsfembd’ntr“a‘ionm%eés arelweés & pl?fﬁ@g e P?Bll"gatﬂfﬁé@ ]Ilglétf‘igl neered three
di mensi diabD pedehtsnaray bwdfeibl of§ fysltheuawbt adisssse mprleld Aiscago predsp¥iD-at e medi um

The BONt1@E ARE exp@RtallRoBprBos ah kY oﬂwft@&mor s khe%t atlﬁlmp%y OIQBIQ:IH%FS@Q'IIEVH salﬂples

V-botto nc;lf 52 r(])lt r('rafti:r)p te rek of%%girmecer[ %ee dimen lon\;{\[1 Ql%m%.a rn?bdcl%ssu cls ﬂl n dzlp{()anate meBmm
S&ﬂp' es con ers re non- | ssue C

treat ed WopmBRssHde s ﬂafstﬁt@L %P@O@m PRIPARYY: 6 1V-botine cegpines op pplpipalowing parallel
cont ai ne¢stiiQnahilipic suipld. pref erred enbodi ment, each container conprises
a singl q’r&tgég[ etg?z;ogtamclrsr!uc%op{ fic%ﬁlﬁjﬁ%czgmgnqglr[lﬁ Qo ds 1 Poqd &15\11 g%[‘? é%&qplhggfson{alrr}cr
each cont a| et conprise ce I'n an anoun I ne he brie
descdi pt1en of the invention. Preferably, the contai ners are seal ed,

ei t her geparatel gnbalimdngeh b@kinadmeiatadngle agddphte. ek pefied caBadinicdi) e Bilture
or at m%ﬂ%%é&ﬁ'c&rﬁmﬂﬁoﬁiﬁ{w @llé 1HB&m§)ﬁ11$§sld§ﬁn9dJilnthBr%f %I cngl%tj lotntﬁeqn\Je 10& he

bri ef descrlg’tlon of the I nvention I ca sease nodel s

requi r e THEEale BN G5 Hee: el‘iﬂffréfpéﬁaswp‘Ogﬂ*?éa‘@eqov@ﬂ 8102 SRTISheA SBVIRRRRCH! OF
a bi oconpabihbt giitehjedorsiing Adslegultue as dgfiad in thybriefhiescdptiomd rhe ingdntidnh e

fol lgw ngyica |dﬁéa@rmoﬁ§@%4a{r@t§esaﬁ@énbwuﬁémState for exanple cell phase
i bund state of the cel];

cel lul ar | ]
Cvper cdrtPu el Rt GRSt BF T ot i P T B oog ot
30C0ont r dtagireAgelptonstiofor sanp¢ e phase cdililer wiabitityadpoigosis ot meribers! skfe of i tdtiedell tiw;

and fi brabbasdnSmiBhoyis rabdforBatioh; dinemmdibLf erably at least 3-3 wells of
controls (epitheliumand fibroblasts, respectively) are present.

Prefgrably, ;& further control which is a 2D lung tissue is used to
identify or assess features ;&flfl c to the 3D tissue. Thus, on

request ASEOPE) RBRIES 1M 5P cYliice pleppliup wad fibrailasts oely: Gy P Fohly ot least 3-3
ti ssue oulidair@ugd @iidglingaml fbeblastCleipetackly) e gEamconpany the 3D ti ssue.

Al t er natd el o de: Bhit @mm B l&g RGN L@méldxx‘ab'oﬁasgzs AR gg,@ogﬁc% rﬁ«?ﬁ?ﬂsgﬁ

a contraql referably in_a tom wel in an enbodl nent

of the i ﬁ% et P et iPE“e lﬁ%r%fﬁa%? 84 b‘c‘:‘Bﬁ‘t %Fih??g’e Bﬁfﬁf“\‘?“‘b%lf‘?)cfﬁ‘i Yeipqluged to
for 3D tarewmprey GndD fidsat Algmatidelp,obet phutm mue blkscofitains vRDs dfi2B S tisskQs EXGAMBlpEESrably
Examml e ;i na MabE LRI S and net hods

Thus, in an embodiment of the invention a plate is used which contains both V-bottom wells for 3D tissue and flat or

U-bottom wells for 2D tissuc.

40  EXAMPLES

Example 1 - Materials and methods
Primary SAEC, NHLF and pulmonary HMVEC cells were purchased from Lonza. All cell types were isolated from

the lungs of multiple randem donors of different sexes and ages. We used SAGM, FGM or EGM-2 medium for the
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Primary SAEC, NHLF and pul nonary HWEC cells were purchased from
Lonza. Al cell types were isolated fromthe lungs of nultiple random
donors of WORhHEYR#s4 sexes and ages. W used SAGM FGM actaGhti@osredi um

for the mlMﬁ—)e)%Qﬁ]sQ{l &M@W& %Q&Q_{ymzﬁmkﬂ%nnélﬁlas @%Qﬁi%&(ﬂ?@ 1R maelrer. Al

NHLF or pul ective e

manuf a Ct rcsecgl?:é]? uﬁur?s w61§ éﬂcgl%alei e atrcneﬁp%n%: rcggtal% Sé ‘TU%E aﬁg 8 érany %DnanghD culturing, pure
at mos phexr grixedast pdpRihtivgs B e@ored ingt SOFPEmixFagerof YA Kl Birgay|Grawtih ¥igliunp Lmes) and
or m xedoﬁlﬁ&é DRap | Fat AN Snd Bk Ecel Whikukts Qdmalﬂnganﬁﬁ)ﬁé%ﬁsmé tay;rr@pngé gl%&@\/factor

(Sma

i oc carB e R I oS0 e R Y e gt o <
factor fslll%waemr@drﬁbm aﬂWE@ il ipsuaiens el fiel et trert e 28GR gulturing, cells
m xt ur e vafe ﬁAQ\AtaﬁHijMratﬂ;h@ndC@sﬂaﬁ@ dnloOMSHAhm (Be\lvéll [ﬁd&gs to'P' @@-wﬁpdlb@ﬂo\‘lﬁﬁlﬁes
g:\gpgge ngﬁ {Pedﬁq'gsgecg\%pcfbwoﬁl hlggesrr:]éefléer i C‘lt id %ﬁ%agtflf}%%eg (%%. & see 1{1% e'ffl aghfar 1(?) mmutes at
di spens EPTHRTRT*Weat - bott om 6 wel | pI ates or 96-wel | V- bot t om pl at es
(Sarst eHAECs S NHECE st ktylned With G traIgwipg aﬁoeescemh}emiogimad}eatml [Monig, M. G. and R. I.
centrif qgl%g (@%%ggnd‘gs%lsﬁ r[}V?a%%ck g )?‘tM q’QlQﬁ(gt Jl Ce{%f)o\},?ﬁ? torger%ﬁt ?osfo olw ceﬂu?aé movements in

tenperature were stain

f1 uor es cf:élﬁlf‘e EFW é&?'ltb PTO‘@fheléFnaH% were m)q:ﬂetf }q@rﬁ lg)ttorm%-@.eli apmtlsﬂc cylture iyegigd plates and
(1989)] vardncGreSE o Wangyr imé.COQingubXor dM’]"@Hal&wm@ﬁluﬂbhuon (2B E} ]}ell’&t&i e 2000l 8n, 5
to f Ol | O\ Q(%lmltty)]lp%mm%g %%&Etﬁ’tmb @ell%HleIs UEE lnmﬁ;ﬁH o%ex%f% B/%Oa, OUt

mat rj_gel__were t1ssue culture

r ealSad T ArauReis mierun e bR e o BRE Fth FPose eps g e
37C. Folfomve feycariuimdd 649, celisaird Blenvairanopie| ludincdiiveslirt tasaRO@IRLA1 petts. 54T bdllm fall

room t enp&f At Hufnoud NEvididA&F %[ﬁﬁemﬂtcélﬂ Qteﬁ@geidedo:ﬁlalc&tce%tré’l\ﬁ{ & 2&@3%9%? q] the above
overnig ine was initiated in 1972 D.

J. Gar cf“mée"éﬁdmm(“jilbbfé@yfGr??'}g’lfbﬂl 9&%1 ant culture of lung carci nomat ous

ti ssue fASGhechs BSvyikble atdiechmendar TypASHGrec@ll¢ciond ABCG Revkaita M) ROCALEL 85 ardaan be
al venl argrmsrﬁﬂlan@@ IZhﬁHiuﬁl(GIQ@b IBﬁL ABAKIEHENYS whitlob, AtdgF SC&IH%@qG@@g%L) or
subdi vi si Qn. 0 ( ccgmm Il ahonsoﬂﬁ:esu S, Cel|s seeded at a concentration of
2x104 cefPSIEmg°Ph the above Cufture mediumwill be 100% confluent in
5 days. The WAé&lqﬂéléq Vas deyeleped yraliop afyinelueet tissup nkeArfiomj adberrpaijiqatly @erfiedl g of about 3
Col | ect in@th{ Asdchal R adeNd kibdsd bR psia Qigéslidaok BO AN dbre B84 fo2@e GnRMRuuf. The
Ham s F- %Sm&%ﬁ@% ﬁ@%@hl@%e %@tﬁ% %%ﬁp nbrmNY& ol el;]nal%ol%]{ng)ien%uanll l1£f::s?‘:>|ar:]1c of 50

serum (If or acco 0 récommendat i ons
suppli emoPtieen dapblings vt °‘I‘11l”f‘ié”a§\/a‘§a“3fé\?blh’éﬁﬁi‘38“imﬁ A dgiding dabrliingripglox plsiifewas
t aken f robnha aitredcapsUGirDas syenabe ryperl The tellfref WabOldtin SpitEIed fisn passage 9 frozen

gestati Qgglobtg&gﬁm%gg@m{t@ eased by trypsin digestion of the | ung
tissue were used f culture. The cell norphol ogy

{1 br obl A% rriR gvinplrg! ‘H‘QWW‘E’fr‘ﬁ%’W’éTQFéd)’@{“d??éﬂl%%ﬂmHiabﬁf&z CRFBT<imericn Tie
maxi mumduitfreSqileationr TEC, Ro2&illp o) kaldLers ad@tibh hdgsing to fecdnttieadatiub dlti SupiRs
obt gjoned; d old18o RAPASLAA ¥ a1 peootzw.;@aummn A&k rn&ldeansa%fssfﬂfz i ¥ining

obt ai ned gﬁter recover i's | soenzyne type B. This culture

¥
W-38 i alé%f&rﬁ@ia‘@r?sﬁ’%ﬁﬁgﬁ‘%?&%% frozen cells obtained fromthe
subni t t dumaniells38 peebirdbly maip@ingdsb} 78C @t humid atmosphere containing CO, as needed.

htt p: //Wm@&gtg,,pgogjoé;f%% cedCat al ogSear ch/tabi d/ 112/ Def aul t. aspx
Anerican .T ckville are
gr own ag) C ollr/'g?]r)l 314 oy F ‘Sl&m ﬁée%é’t |]glffé d?)dfq%ﬂﬁgg SYgpTaTEs “'Il\gé@i“'f?%yséoﬁ’ﬁal dyes
cel 13§ (\N&PE IDaIWD‘éBlDaIIG*DGGHM) fropeMelcaiat Rreheg dCollywdBubvdsigd raéesn PRSI in@iblated with
Eagl es/ kctgs, rmldirtm GO @hdhiRAGnY0 b ebah aCBld foﬁﬁmﬂﬂt@ﬁﬁhe 2R%s Wik oG rdHoved by

gent an Cl nmal nt al n
ot e phcieding T BBV EBI G BE SHEHEI LB e Bactetie B0 st aboed o, s
m cr oscaisigatel tefore. plsr W&h‘dms@l@um 1 cigres SAEEmovedNefdy Bovalth-KAECs plaes ed

st ai ned walsieRed oURTRSEEBIbm )G ©laQ8l) CAlng AYAS micdRulflSRere [ﬂnlest@eﬂé@ @ forescent
res %Ct Im\{c%syopg R‘lemp]:lsr&rgl I\rr/l?clro%%%nje) g‘rrcorllzt)'ocal nncrzscop%lynlpusVWISOO con?‘ocel 1mag1ng sygtem)
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treatment followed by PBS+EDTA treatnment. Dissociated cells were
sorted using a BD FACSVantage cell sorter 5into tubes with lysis
buf fer for WoRNA/RBBHarati on (M Itenyi Biotech). cDNA syiTaBs2i18/ 00T
quant i t agdn¥g+idgT- PCR Tot al RNA was prepared from 2D and 3D cel I

cul tures i eoSpi I Ki I\/acher el) w th on-

Ose o PP LER SR i b S o ARSEE N e AR S Bt s
Wit h gMAGHs wRNAxpdofl eitliugh fos %homin(m dnd &, st Spiacsitplls weNAsopieied by mild trypsin
pr epar edneﬁﬁemfdﬁh%dwmph@thﬁehm@t M}Jsdciatvd Eeﬂé/%r§ Sribd @RS & BDRIaSntkd cell dobler

(Ther C an PCR exam nati ons were
carrlégld) %u%ﬁgsw{] R solmm&égffﬂaq%%@’ le Yw ROX naster mix
(ABGene)c%dwﬁlﬁS'mﬁW@dme’PBWﬂems 7500 thermal cycler system

Pri mer s Btz RNA Stae plefaitd Trak 120 add 31Reemmtm&e@amo desEpM Nl MO St QES-NIRE with on-
frill c%mR BNLS&E]Q!S&O%ENI%%}] g:ET%Qwasyp sgrte\é@ii(g %lgllpf | %d l\a)és ﬁ}\ jsolation

reaction usin
pri mer sséﬁfiﬁlbﬂg‘lé@yla‘ﬁﬂc@ GHEH Waﬁ%qu%éfoswmft FaEplge Hitlhp MMIHéfnrewe transcriptase kit
honolto g ouBer e @mtfic)) Rdal-gi quintiative ER aaRRNIhy vitte ch'tﬁé‘doﬁﬂ’usmé\d&ﬂl@fé IQPCIS S Y¥ISGreen
produced byrd anst et iR t

packagin 1 Rcf)f F&' (%rrg(rmlte{:'%ﬁ a%g‘%dﬁ %tsjt%as ect 141- %I&lklt\}]%] %%% w .
usi ng Ll'lg"BHe éct ani ne 2000 (I'nvitrogen). The resulting pI agues were
anplifi eRiepo.-:tbhentaMMWﬁecaﬁs purified and concentrated using the

adenovi rﬁIIB fifl lééﬂe l‘ ﬁé’lteét glrk}ﬂﬂ otqu QQBHQ in? %pﬂﬁ&l%%:CR ?cQA@ﬁEfHé’l-Jr@er { r}fSQ C§ i IgeQerse

of egthella cells Adenovinis contalnin or gene-of-1nterest-
wer elladdéd 1o s&{l*:*ér PeRuentss apd oled i 1’6?6311&‘81= pestofydbep bv é@ﬁf&ﬁ@@ﬁd@&ﬂﬁ%ﬂ%@w e
| A of ceddénoomal eeiereAdemding veandiuésdy2bndftingithe liscafisod plB8RidANMItie Se 263 p3¥4ging cell

08(1}1 G<1<WQC 0RRkrikde Tpel @G ofidctiond ROVkvine, ¢8) CineLipoectaminEbtoo FHFroeHY T resutting

plaques were amplified, the adenovirus purified and concentrated using the adenoviral purification kit (BD

Biosciences).
20 Adenoviral Infection of epithelial cells
Adenovirus containing GFP or gene-of-interest-GFP were added to SAEC in 2D or 3D. 1x10° cells were

resuspended in 250 pl of cell culture medium and 50l of virus for 90 minutes at 37°C.,
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conpar, to a standar %J[“Qve cal cul at ed different

conce {) ath Bﬁ@a“?sﬁ“dtﬂi’fémf“ﬁl’?@ré“% fogtprtigr dalagpiis: g/ M CXCL- 8. Sanpl es were
di spensedEXAMPLEZ FExperiments for development of a fh:eed!mens:onal lung tissue model

Hanging drop model
To simulate human lung structure, we started with a 3D cell aggregate of 100 000 cells, in roughly equal
amounts of distinct fibroblast (NHLF) and small airway epithelial cell populations (SAEC), randomly
25  intermixed. Within a day of incubation in a hanging drop assay, the cells generated loose tissue structures. On
Figure 1 a hanging drop culture of 50%SAEC and 50% NHLF mix is shown,
The formation, however, was not stable and was not possible to transfer the generated micro-tissues from the
imitial culture conditions to another test plate without irrecoverable damage to the tissue structure.
Pelleted, matrigel containing model
30 To improve the stability of mixed lung micro-tissues, 1:1 ratio of SAEC and NHLF were pelleted and grown in the
presence of matrigel. Many 3D lung and other tissuc models use matrigel to create a three dimensional structure
where various cell types can grow and interact with one another, SAECs and NHLFs were stained with a
fluorescent physiological dyes Dil (Honig and Hume 1989) and CFSE (Wang, Duan et al. 2005) to be able to
follow cellular movements in culture, Cells and matrigel were pipetted into V-bottom, 96-well, non-tissue culture
35  treated plates and left for one hour in a CO, incubator at 37°C. Following incubation, cells were pelleted with 2000
rpm, 5 min, room temperature, then the resulting cell pellets were incubated overnight (5% CO,_ 37°C).
On Figure 2 a matrigel based culture of 50%SAEC and 50%NHLF mix is shown. It is apparent that, despite the
presence of matrigel, SAEC and NHLF were unable 1o form stable 3D structures. Furthermore, it appeared that
small spherical tissue structures containing mostly epithelial cells were leaving the tissue/matrigel mass.
40  EXAMPLE 3 - Pelleted, artificial tissue scaffoild free model
As a next step in simulating 3D culture conditions of the human lung, the random mix of equal number of

epithelial cells (SAEC) and fibroblasts (NHLF) were pelleted without matrigel in two stages. Cells were
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20i n duplicates and the nmeans were used for further data anal ysis
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pro-inflammatory cytokines are produced by the alveolar epithelium to aftract inflammatory cells, including

neutrophils. To test CXCL-§ pro-inflammatory cytokine expression, CXCL-8 protein levels were tested from
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Mol ecul ar characterization of the nodel was based on epithelial
differentiation markers using real-tinme PCR 20anal ysis. nRNA was
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were significantly down-regul ated (Figure 7B and 7C,
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cytoskel eton and their expression patterns are inportant in cell

| i neage identification. In our experinents, |lung 10epithelial markers
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mar ker Aqyms?,l; ﬂes?mﬁﬁr‘i)\é\énﬁﬂaﬁ;\/ﬁz £%d EAEL 8oLkl i, DE B esence of

fibroblasts (Figure b) Secretion of surfactant proteins is uni g
feature offeraTt POYYsRYASH TP Fufrituie PEPrinpHeRRenay epielid sdigyih ﬁbﬁebéa? Jﬁ more
J. L., et alvantagepdsGQBAET td miimddinr 2 worpaifferenBnddsiauSAIGn cithkd 29 dr BD N evhdcunes

failed t Orm&XRh 6SSIFHE: é’,ﬁ} Bdftatdd mhaianﬁﬁferéﬁmmu&w Joﬁc%mh smﬂére Pfrtﬂétaﬁ' nﬁcm
Al Was conse gent exp ressed anoun

co- cult ur BT EFGHe M) P/‘Bff“t C@W%’tsé‘ﬁF*’B?’ &Ft‘?é‘fcr?é °T§A§ﬁdw§’%}?‘émﬁ§ﬁ)
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and 5 in cel | ures, but ression_o

ol ecul oAb IR AT e AT b CUmpitas of P BETHIBF § BEt e

t he cel | scy(oSREQE) anddled ctpesssenmatigme are ittt Jmfzelltlﬂn@gcqwnhﬁ@t}opeln ommﬂ:emveets,, lung
co tns' ﬁber adbliRliA RO T dhi BRKdrSinNRRALA T QiR c)%ﬁgiloﬁieeasemm @btchl‘ﬁﬂas( data
not sho nger cu turl

ATl t yp\gn}c"ﬁ P‘gnetlm%i{ stts cq{tnta' VWansc]ﬂtlthal o'&elrﬁlen wr(ter:}\ga mem r[%la o% J]C aéuaPorm.ﬁﬁ) lijAQP)
except of fawe'fﬂdnafﬂﬁéﬁ@mopaﬁ ity cesatdddavels IMORDIesHRTL | ﬁbeHTFS!E (Bigrek BiSppgtion of

wer e up- regiaatpedkis i 41ha1u@reaﬁeap@rzpﬁng‘ dpbﬁetmk@st[s@bbi,@tﬁk@sgyfm&g?BL aqd,

SFTPA but KRT7.0or K g er ent i
i ner ease d( : n)t ]31 oure pterbn[}eélts,cs(%\rlf C lls (1)nnmono El %l wcxsorcss sm\@ﬂec{aﬁigm%ms W%llﬁ surfactant

nol ecld arpreigi Ré Wérwaé EeIsagemiagXDIREKidn éﬁ)??ﬁaﬁt atlgseh &P R 2B refc wes (Figye.c)
of its expwessis@hcths pokhen adaicg\bmd Mt @RdQBitaidiie1abla GRS ulula beddas (data not

G.V et )9

2009] . Uggh?_uéng%aa%slo gx%mYﬁ?d the &g MI I"a&% m{l:rié d{{?c&%lpﬁm[a t@éﬁg lial_{bg_ h 2'411 a%& 3 ?éll ‘ctiltures,
down- r eguttaf &rpregsfon pf thasg I‘i‘@l‘:FWLFS [“Z%?"é EREfeguenty) delgpigplepeither. pesupadlyrPecapsy g grylls
Sei ke, M (SAER) uadd.hereif 20 @8} ofaliccA Tl 9i@. Meadvert @ songderable amount of time is needed for ATI
epi thgj i %fféi%‘%ﬁef%%(ﬁé{m shbWB5ikibd ABmdwENM dnger bid@inghifhe, G1ANAGE R t?% cﬁ%rafct@r'isucs
t he epithel | dedi ffer (Qtl ation process and i s characteri | oss
of cell a*ﬁ‘?f@ H meger &{EHT WBYon of E-cadherin expression, and

i ncreasedr lmelekccpmiﬁ ISFPQ, ydiffeRetiagerf meken QR K&A7,MEIFK end SBIACOAA uargllated in the

N- cadheri ﬂ?cs@:@&ﬁ%r@ﬂasﬂs rLc{Q:WorIxQ@CLmPﬁFT@E b 0GRS ord THT LG dblidob farkers were further
condi ti ons ve de-di fferentiati on markers decreased in the

presence ’B‘i’eafeirdlg‘r%ﬁf‘lﬁ’?tcgndﬁﬁ?f further decreased in 3D conditions.
Decr ese YPOA4H 4 eaiikntvarmplensar keke forapiibelgl-magenFiyin ragsitign ad the EXCLBts experbsibn
be obser viggkich ﬁlgﬁia nfeuh;tu Ezﬁ‘&nolmﬂs [am{mafrdl 801009Mad \bbuaanmlg tawas@sqeuéﬁi B ctal,

mar kers V\ﬁf)ﬁ aO(*n ?E'th QWQthQ %n@ [ga?aqel Iﬁ%vnsrlt::) th%iy on eogﬁ dd% elsberg, . and

t he nere 1'ast s,

suf fici enﬁ th‘&wlﬂ’éd?@&)s écﬂtcméu et o cgop8 amSF’I’ﬁ’?\‘lmé’i prr"é@glrlmﬁcnﬂa@almmw@aﬂ),
in 2-cel |thzh)|1ktchﬂ&tentnﬂ fod -1 epitheltal daiieRRiakoi pehdds€and iCch@rikibrichA b 1930481 o8l NMdRibn,
EXA'VPéﬂE s s%no‘?é%?%h{;fﬁ@g) oSsi La%ﬂcréa%‘e& AREEI s fromlung tunmor cell

| i nes. Icla di mensi onal un tissue culture is prepared
as descr H?fé%ﬂff@r%twewafﬁﬁke@ Séowﬁw traLerimIPEE HuRtsd PEnEateliigm 2D culggy conditions.
2010/ 128414 Rttt HBAGLOiDbd HdBerd Batc@adinale gabdcbief fitddblage hildSinf{b&Adt}as@ i 3D
conbi nat icg% Qf; type I'l alveolar epithelial cells (A549) and 5-20% of
CL13 or CL30 cells (Wardl aw et al ., Mol ecul ar. Pharmacol ogy, .62,

326- 333 2%2356 OHE‘P?T’Q}@H’W WﬁWWILT% IL1b, IL6 and CXCL8 could be observcd in 3D cultures in
(et h34 ni dompsisum with 2D oulhBes pSaid rek@lte)s-vhrelipghid@itmmefowhir@elitatin ND dpuse@ndiigons; the
model of | 4G aHeta6a05sNATR 2D aﬁlhﬂem&yme;uﬂﬁlem u(dLa.@a%Qdmm&dysed CL13

or CL30 ceIIs carry nutations of_ the Ki-ras gene. series of

experi nment T4t PRFFB ¥ PETH ?nif“a‘ﬁﬁ?t&ft?rﬁe%f“«&“fFSa&Fichéf aReAON L EPYY and
CL13 or QIX3MRLIEIS|-Disedde madels0 When tunor is spontaneously fornmed is

Lung tumor models from fung tumor cell lines.

40  Artificial three dimensional lung tissue culture is prepared as described in Example 3 with the following

modification,
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15and pro-inflammtory cytokines, growh factors, etc) that nodify
the cellular mcroenvironment within the aggregates. Native three
di mensi onawoniomswasy cel |l aggregates To m m c i nfl anmmerCrB2010/051978

condi t i OlRieadt@bgitiBiallchls @EAF) H&ﬂﬁlngﬁﬁbﬁﬁk Ixm@@z&ymﬁ&lhﬂ cemmma 9@09@&%13

treated w sqsoncentration S
Oyt ok ne Shrbih et SHEE® GEEL Mkl DePing B GRS patr R o R
20t echni dpostylnfiyogspting)- (S ypgridelirl bmwenehwﬁe@Aﬂ gene a awdst élss alirnocdampe Belgktet
in epithel hadz)]mel:dfcmg @ML@@&eﬂs@@hmoﬂua{mhfﬂ@&eby real -time PCR

{ ggtCE :_ gg%‘y cgp&o# exP'enm?nt is Spel%rlli('llc{] tg ﬁfl(i %Spﬁr%prfa ¢ ITUOO V(\)/IP ,ﬁgdfla eélas. ta]llj(f(éﬂslg iorS 8L_10 éell,oslrﬁégtm
| . Test - r éaenfungy ﬁgp@ia@fwé Brgrediia pied e pesgars hﬂglana/veqdiﬂ tigshiy tiigh is 2%9&5%&18 [tumor
(80 000 @riabesioarl | ) sanpl es of | ung model tissue, ready for

experl ITEI’III; af?cma&v%%} Be abﬁv %cllﬂ(;de% ttumor cetlls%eusé I's. 3. Each tissue
consists 0 ed of ‘human prinary al veol ar epi thel i um and
fi br obl adfodif ‘("2“3’ of 5@ eiA drerps capfior rfeqrmm b esEE s\ g enetically mprifiedping rud-
cont ains il metid&l cafiinesont rol s (epitheliumand fibroblasts only).

305. The lll%flfa@pc?{rglcﬁ ﬁ%ﬁﬁgntc\ﬁf f,}cgb c@pr&s& %h@l%foﬁ%c’as 90?1#:]61 g; 19‘9 ygz\%gtlﬂj%§ hl}ﬁgﬂsmnah

p| astic Ol 8 al anra tl SSU guar a

for thredngliyye mopshCelir Fyperiop o P“y“éf%“ﬁ%‘és R?W&%O?lf%sevhrleliﬂaély a'ra%ed cells (5-10%
V- bot t omoivetl cpll noheradtihesionvgtc) 8 Gbreidst (MI-88)pl @tealar epitelianpded) cdli lBSUR! &S
pr epar ed aémgl@sfsumﬁbcﬁgd Ipﬁd@%%@kﬁfaémm.s tﬂoﬁéM&gﬂo%mﬁ %HE‘?J}% C&; fhaalfoly

of t| sue cul fure medium o un ure in
envi rdnméHPro- ‘é‘ﬁ%ﬂ“@&“yaﬁa’ ket E’ FZ‘H‘OQt et?)dhi‘h%f’%%]?r%]ﬂllﬁr Figenigupegigwithin the
35Qual i tyggmmsr ol : one tissue is taken fromeach well and viability

i's teSte@lfthﬁ‘eeQﬂmtopfssﬁﬁﬂmmbﬁ;géﬁl Sgk@sfs are tested by real -tl me PCR
On reque ont rol i ssue fl at - bot

Sihestve Tp iy o piansP s e Uiy SR e et hE o
ti ssue. A4@cdnNDYSTRIaAEraNRPIWRICHKBcS| GNokith oreductiop Sglktermbad wive tyigkine spagdlic ELISA
cultupe eomdhdsi MAStisdleCousd abdid, SRR Exhrakiod Bhafbtd bdin tny?,ahcﬁihsa%&l%b@%fsfc% +

free lun ont aneous sel f-assenbly of cells and
cel |l ul ar %uag%ﬂ a:{\gﬁ%&c%ﬁa ge ‘studi ed. The nodel allows easy WO

2010/ 128454 “—'L’ ey a2 g78 handl i ng and genetic mani pul ation of
conpl ex tm 1813&k@rn@@/§1§s@f§8dyb(] hiag)ﬁsaleuchemmuomg feilek iypphied research and
in pharmaceutical. ﬁgugsﬂlgjsd]'ﬂgrgppg@‘[, | so easily expanded by _
addi tional cell t e ial cell for vascul arization
and éven smoﬁwll P ecllg/mslp sampighefiwemarel e, el ifQs etnemments jos'stearg prgsent in
cel | ul ar themtldr acti ons can be studi ed.

3. Each tissue consists of a mixed culture of human primary alveolar epithelium and fibroblasts (25, 50

and 75 % epithelium respectively).
4, The plate contains 3-3 wells of conirols (epithelium and fibroblasts only).
30 s The plates are sealed with a transparent, preferably adhesive, plastic foil, e.g. with Saranrap.
The quality of tissue is guaranteed for three days, including delivery.
The plate itself is a 96, V-bottom well, non-adhesive tissue culture plate.
The model tissue is prepared as described in EXAMPLE 3. Each tissue is submerged in 200 1 of tissue culture
medium, optimal for lung culture in 5% CO, environment, sealed and delivered at room temperature or on ice.
35  Quality control; one tissue is taken from each well and viability is tested. The differentiation markers are tested
by real-time PCR.
On request, a 2D control plate (tissue grown in 96-well, flat-bottom, adhesive tissue culture plate) can be

included to accompany the 3D tissue.

40  INDUSTRIAL APPLICABILITY
Above, basic parameters and culture conditions are established for an ATI[-type tissue scaffold free lung model,

where spontaneous self-assembly of cells and cellular interactions can be studied. The model allows easy
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t—celts, —andfor 25-epr thettat—cetts formapulnonary
al cell lining on at |least a part of the surface of the
e, preferably said pul nonary epithelial cell |ining covering,
partly, the surface of the aggregate. 4) The engi neered
mensi onal pul nonary nodel tissue culture according to any of
) to 3), wherein 30- said nodel tissue culture conprises
primary cells obtained froma subject, and/or sai d nodel
ulture conprises cells de-differentiated before culturing and
rentiated upon cul turing, and/or sai d nodel tissue culture
s cells of established cell lines. 355) The engi neered three
nal pul nonary nodel tissue culture according to any of the
cl ai ns
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additionally conprising endothelial cells. 6) The engi neered three

di mensi onal pul nonary nodel tissue culture according to any of the
previous cl ains, wherein 40- the levels of the follow ng markers are
increased relative to a control conprising non-cultured cells,
preferabff3AMBurified primary cells: TTF1, AQP3, SFTPA, SFTPC, KRT7, -
the levels of the follow ng markers are decreased relative to a

control 01? Mﬁg'm%éraﬂhr@@ﬁm%loﬁa@'ﬁﬁgongﬁlnlﬁel n&&%%%é Ith:er sart e dAMissue Lt6re

| evel s efollowa\ rs are increased relative to a control 2
di mensi o"ﬂeﬁ T el PEICTR e Sce pAhergn sqif, artificia) dipsue FRIIAE 5 ROFUH RF T glimensional

mar ker s alhﬁrudedﬁt&aﬁledsm‘nellga]tmaﬁ&drﬁ)p(aousﬁﬂlillﬁrﬁﬂe sippeht, mensi onal cul ture:
CXCL8, Ik scpmpc{sé‘d%fcuﬁ‘arg@é% N-cadherin. 7) The engineered three

di mensi onal nonar él tissue culture as defined in any of the
previ ous? &qnazrlf?é atmepelmﬁnamaheaaleﬂlﬁ endrsepnelomplgells pregerably dibiohlastai d

pul nonargy hepi rﬁdﬁﬂﬁblb@l of BitChr Sore RBIMBIN §0AM PR (s) Gdkedeh the GRHEDE dIR a@drép@GlsBi6lenriched in

cel |l s havj nﬂll pat g g fs feature of a diseased lung tissue so that
mon epitheliaPce

sai d node Burture®is a pul nonary di sease nodel tissue

cul tl@r e,andr ef er abI y wherein the disease involves inflammtion and

the af f egtagkirmt Jéf'ﬁh&%ll%élﬁ%ﬁ)résﬂéphmﬁfﬁfe}{naﬁyﬁrQJﬂteﬁe5 above 15nor mal
| evel and the nodel is an inflammtory nodel, - wherein the di sease

is atunor and the cells are transfornmed, e.g. nmalignantly
t r ansf ory#bk eogindersrirtiret dimensizinhl pulggkrt thelelsgie bultins a@otling@rclaimp thetherein

wher ei n ttﬂ:eslzg 'oﬁﬁ%@raée&l Y2 loy e orfe op I r%' gre%ﬂgtl} 1?3 ]E?R Qﬁ Lm attd E@mOLt%Bd}El{l ﬁ)referably

nodel , wherei n the sease 1 nvo e tissue and t

moddls i §h%12Fe"g}efr‘?efFfW|S'@ﬁ°frﬁlvdé&fega@@ ISyGIWCIFTﬂOh@deQOW?Hepar ation of
an engi n@eroe@lormfeegi%m&bggaaéns%gﬁg]ﬁ{af nodel tissue cul tur ef sai d
met hod co n freparing a m xed suspension of at

| east puf ﬁ%ﬁ%i@ gbﬂ“ﬁ‘giﬁ’ﬁyaqpﬁ&séﬁl Shd"flesenchymal cel |'s, preferably

fi br obl asmost&11D’sellsnmefeatiy @ frostablojorpr mavarycdls. br obl ast cells, 25-
pelleting the cells of the suspension, - pelleting the ceIIs

i ncybat i n? t he pelleted suspension in the presence of CO2 for a time

suf fA’ci eht " BeerEd LEse figepsipngl gplppupnt medeldisgy ﬁ‘%‘l‘l@ PYSPTAIne Blﬂaﬁ‘bhé’f 9 Vﬂ‘ﬁﬁ‘él
tissue cosipmbdel tisgreoulmredy fravbf @y aifidialkigte agPldegdbre(s) - optional ly

ass ayi ng %195‘( ?E? ggll.'le cq.lltlﬁt? Hlﬁhgr WU %Qé%)an geﬁﬁg n?art}lxcgle &Q%elﬂxliar E?tn? |prott:ms of which

epithelia erentiation markers characteristic
cul t ur e, ra¥ecePYiahiepseensof the £k wRes Faspriped jibthe a%uedehbpserpe&r% by thedforblan ¢dls.
cul tur e angorconsi dered as indicative of the formati on of a three

di N%SI Qne%!thepalll csI:TP qaiLya {;n? dc?nlaryt epﬁlseﬂa?l ccﬁj lugnlilgr on atqeaq/a part of the surface of the aggregate,

preferably said pulmonary epithelial cell lining covering, at least partly, the surface of the aggregate.

4) The engineered three dimensional pulmonary medel tissue culture according to any of claims 1) to 3),
wherein

30 - said model tissue culture comprises cultured primary cells obtained from a subject, and/or
- said medel tissue culture comprises cells de-differentiated before culturing and re-differentiated upon
culturing, and/or

- said model tissue culture comprises cells of established cell lines.

35 5} The engineered three dimensional pulmonary model tissue culture according to any of the previous claims

additionally comprising endothelial cells.

6) The engineered three dimensional pulmonary model tissue cuiture according to any of the previous claims,
wherein

40 - the levels of the following markers are increased relative to a control comprising non-cultured cells, preferably

33



b) expression of one or nore pro-inflammtory cytokine as defi ned
above, and a decreased expression |evel as conpared to a suitable
reference culture (as defined above) is considered as indicative of
the formati on of a 35three di nmensional pul nonary nodel tissue culture
c) size rantedromphiotlodiIFbAQPRESTERG SBFPGrERE7.aggr egat e(s) . 9) The met hod
accor di NGnd QvefloRinE kR dwi B i are Elelal%as@&/f‘cfa@\QQo ﬂoasmq&mgrﬁﬁg Elchl@reels; cxcrs
aggregates is at |least 80 pmand at nost 600 um preferably is

bet ween 83 tHH*and 300 gm and/or, - the one or nore aggregates

conpri se tiggévkls oi‘ the falipwanyonarkers afe irteasc@@Btivedd a dobirct @ Hin®psiopdl efl@rcabQBB, SHTPA,

| easts 4* th)zll ‘% f {

or at moot g §1]e ﬁi@gmg& &%}Egre §e&%§a%§%&%ﬁp J%rglf(’f% alg']lﬂg_sioﬁ%l ggﬂa?e Cé?ﬂé)ilb,
wher ei n I{—ﬁél%)él“{l‘éfﬁber@uspenm on is incubated in the presence of CO2
for a tine-period not nore than two weeks, preferably not nore than
12, 10, or a

or ef or At T 9E R R e B REp e oA 5 fber S aiS st e Pl e
any of cYhaieiws 8) to 10) wherein upon preparation of a mxed

suspensiga chﬂﬁedeeIlﬁEfeﬁtraB R&id %f.llnﬁﬁ'dr)l* 591@51@ Adde ﬁilegeﬁl:hﬁnaq: 0)5) 3 aéoﬂ]ﬁﬁsevﬁﬂﬁ%c}f’édrkells
18 hour'fh Eqref er r.abl

e
hour s @p%l}"glﬁ‘é rfe:iB‘f"y" \Rnr‘]jtSFﬁS‘f‘i‘ ‘T‘gHBﬂ’F S‘g?r‘;atssf‘ ﬁﬂ]"f‘iﬁ%ﬁé‘?r‘g’fe ‘Srﬁ Pg‘H’T“f)a"y discase
preferabhcydelemhcmtyrp,e of cell used is added within said tine-period.
15 12) Jhg.ipt hod according to any of claims 8) to 11), - wherein
the container is a V-bottom_ non-tissue culture treated contai ner
and/ or - \WEnethr dyerq Bralysy nflampationjaad ths #ffectpd cobrogyricss isioupatst cyokings ahgve
m nutses, pied evdbidthdnddd i inflainmitegmoand/ or - wherein the cells are
st ai ned I i 40, J a
the fol I yhaip IRkl ofs A Gk biRkinds™s f SRBM b R Enor Wil Yens
phase, ceﬂnﬁﬂﬁ&wdqﬂsab‘lﬂ?ﬂrwdd»apopt osis or m)rl bund state of the cel | ;
Cgl)l L YPtheIﬁlﬁhHe dls@6ihioB8s fibkaRls bﬂiﬁﬂe}l}ﬁod’&lﬁﬁaﬁﬂi&ﬁ madd,on; inflammation.
13) The nethod accor. 1.0 apy of cl in -
sa ot s BRERR i o Bl P %%%%?dﬁ?’a%‘f%eﬁe%ﬂ°arw%“e| s and
pul rﬁ@nary rresenchymal cells corrprl ses 25cul tured primary cells

obt ai nedy kmRmodos b} r@;sa;anomgu Qbincerd @ird dfﬂe&ﬂ%aﬁﬂ%ﬁﬁfh&@l Rfue Aliuleeast
ma | s conprises

pul monary. e elial cells and pul nonary mesenchy
cells deg’&ﬂg"f“%‘r@ﬁf’rﬂsé{’?é}ﬁs‘ﬁﬁf"gre culturing and the cells are
re-di f f ermepadigt edqub@m@mbrt of atnigpst puirdgnany epitigbial dbeltsi 308 dnesanstyaniséetisy pofferably

at | east Mbﬁ@ﬂ:@l[s%’m @%}Lwﬁ,&mageﬁdm%lamglspul monary mesenchymal cells
conprises cells o d cell lines. 30 14) The nethod

accardi n@eleﬁngé?ﬁﬁe'&f"fﬁllasa‘isﬁ?ﬂs‘%’) to 13), wherein said cultured cells,
pr ef er ablpyllesid ik qplisl monary epi thelial and/or nesenchymal cells

conpri se u?ctﬂ;a% é ﬁﬁg@?l@tlg& &%&YA&Q? (. ppegetnt'eo f Cfm]c ef%‘leu{u%]c%fn & thg|c§lE3§ ?ogm a three

Iung tissue sot |SSU€ cu ture I'S a pul nonary
nodel ti sdgensiegpl pylpenary model tissue comprising one or more cellular aggregate(s)

- optionally assaying the model tissue for

30  a) expression of one or more epithelial differentiation markers characteristic to model tissue culture, and an
increased expression level as compared to a reference culture is considered as indicative of the formation of a
three dimensional pulmonary model tissue culture; and/or

b) expression of one or more pro-inflammatory cytokine as defined above, and a decreased expression level as
compared io a suitable reference culture (as defined above) is considered as indicative of the formation of a
35 three dimensional pulmonary model tissue culture

c) size and morphology of the one or more aggregate(s).

9) The method according to claim 8) wherein

- the average size of the cellular aggregates is at least 80 pm and at most 600 pm, preferably is between 100 pm
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35 15) A nethod for screening a drug for its effect on lung tissue,
said nethod conprising the steps of - providing an engi neered three
di nensi onal pul nonary nodel tissue culture as defined in any of
claimse 1 to 7, - taking at least a test sanple and a reference sanple
of sai d amddBluntand/enie cul ture, - contacting the test sanple with

a drug mﬁéogemoretagg%a@gcow&etcamnaﬁmnﬁofand the reference sanple
under the 40sanme con - detecting any alteration or

modi fi catt leeh?df celifepreteraly % kaghf 0 RllseBipar i son with the reference
sanpl e whabebs10idklsopyfeatly fnaii2oN° afam@dicf taat i on of the test sanple
is datected it is considered as an indication of the effect of the
drug 516%1 The method of claim 15) wherein the nodel tissue culture

i s the r8tEle msthodacprading hglaifher P Westie and an adverse effect of a drug
i's testaggpemrs@bghs,aﬁgﬂk\aj‘aﬂe@)mt&rpmmgﬁd‘fbggti on which is detrinental to

the cells of test sa IS d as a toxi dverse effect

of said fSra “me'periofi)noﬁ“ﬁrg)e 'ﬁ%‘fﬁ%‘ﬁee Sf’preﬁeer F‘Pﬁl?fg’)mﬁ?&l%ﬁ?'f% g ﬁ%‘{? tissue

cul t ur e angfoga prribdmpnssyhag | Gleas erefpehbt not ks shae 124 bous. 10conpri si ng
affeggted cells having a pat hol ogi c feature and the beneficial effect

of a dru IS tested, wherein_ - an_assay to measure or assess said

pat hol ogll 2 Tegasihgfl accprding foapy a%fda%%) ' é‘?)d”hﬁrﬁlaép%ar@@ﬁ@nem e suspgnsion one or
obt ai n anae@sf ecllo fire dddsE@a @ontaineawitttf Briome @refatiyl véthiaf 12ahotre alotelpyefdrablygwithin
tissue ( t

i soased Tana AR ERanGR.E TRk 6) yA0LkRLZ 1A BRNGS ARG o s e
pat hol od’f‘@lnfsé‘éfnﬂ?ée“f’% neasured or assessed in the healthy reference
sanplse and/ or in the diseased reference sanple and in said at |east
one test,, efo [ acting it with the drug, wherein
any al te f}'n%lr?%gpaccoréﬁgft gto?dgl S?ﬁ? Elé: test sanple which shifts the
measur e -ofhergin §is gepgridens g Mebotiams ponstissup Fetutedrpripddoniaifpeandidasur e of di sease

Id n the hmkélbyelreerfgemﬂ@@o@ AMRbEw 0L f6H1 :@mymdtésod?aférkt@y zriea@wn@temndmr
| sease |

eased reference sa onsi dered as

bener s ciraeEPrACiTIERE Snd i PSSPl dhent e At o aire of e Blloving
di méfsi onellulgfammyaseljularsel fortaxsenlrecek ivhase aetflar Siktilgy. apdpesis opherfbendtai efghe
an array Qfi, PRba ket Bliglods @hsthrR@ih; ihfheARL &l ners contain -
sanpl es of one or nore types of engineered three di nensional
pul nonary nodel tissue cultures as defined in any of clainms 1 to 7,
each sanip) Bepletiokaicdrdingse paoatiemet)nd i) réwsinof sai d plate, 25- an
approprl i r | tdr .

R A e e R S
accardi iy PEmE il sOHaRd e 2sbisclotndibr e of the fol | owi ng
char act ersii® mixedsuspensivi @f £ lest bMﬁo@b&bﬂlem cells S pmnbﬁarpha&rﬁhynﬁa-eusvuaﬁmbsrbens
E:gﬁt g: ﬁ‘tég dg‘%lﬁ%mmdg é[)rg ?ﬂtu xlgaa;['lc? the cells are re%l%#ereytfa% upo &ltﬂef%%g], :an rog‘?gr abl y at
| east 1042id ms@ume@foepé% Feyst attlmpr@awﬂrzhaieem ar@ml@m;anmqﬁemhymaMMOthpsssslls
and at rgpsdabilfled celprf erably at nost 106, nore preferably at nost
cel I3§ to 5*105, 4*105, 3*105, 2*105, or at nobst 105. 35- wherein the
containers are sealed, either separately or together and contain a
CO2 enr ildhEd mewhod qeomdigrit argrof claims 8) to 13}, wherein

said cultured cells, preferably said pulmonary epithelial and/or mesenchymal cells comprise affected cells
having a pathologic feature of a diseased lung tissue so that said model tissue culture is a pulmonary disease

model tissue culture.

35

15} A method for screening a drug for its effect on lung tissue, said method comprising the steps of

- providing an engineered three dimensional pulmonary model tissue culture as defined in any of claims 1 to 7,

- taking at least a test sample and a reference sample of said model tissue culture,

- contacting the test sample with a drug while maintaining the test sample and the reference sample under the
40 same conditions,
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at nosphere suitable for a lung tissue culture. - wherein, the CO2
enriched environnment or atnosphere conprises at |east 2% 3% 4% CO2
environnent, at nost 10% 9% 8% or 7% CO2 environnent, 40hi ghly
preferably about 5% CO2. 20) The use of a three di nensional

pul nmonar-yletaatidedny altesatioreor caglificatien of she dhetf sampelinicomparisen @fth the efermpcekarde 7 f or

- par al |\@ere®Gf £§RIMioRbr FRAIRANAIBNL Qgt s&rmﬂé 1'?3 d&écﬁe@‘&tls Eb‘ilm&k@d@?ﬁl%&’manon of the
tlssue ggﬂ@%@XICIty teStIng sear ch Ing candi dat e Conpoun S,

etc. %rb%mflc testing of corrpounds for their therapeutlc
potentlal provi ded that the nodel tissue culture is obtained from

pr I mgry IB?ﬁ"llleerHéthog l& EEBHI%Y Wﬁ%él!l the modél tll%qu e GE JhL H‘ll &'i of " Be%ﬁlﬁ'clsdﬁotﬂsuk Qua an

t he puInDnary I ssue, - eneti c C anges
di seasegders effect pfiaydrag iy t@@é} "thf§1P afigstion ex Beflikkeyig VQEQ}E‘I*G@EWEWSTI“NGEHS of test

<110> UNhMERSEORY R BPEGSe sil:dQise kAMNGT TSk MODEL <130> P107314 SG
<150> HU P0900819 <151> 2009- 05-05 <160> 26 <170> Patentln version

3.5 <210> 1 <211> 19 <212> DNA <213> Artificial Sequence <220> <223>
For war d 15} Theanethod rof pl@gwa:zqs@ggin 1heayg3@gldf@{up @dtugg’a'@ trtlmoeetOdisease model tissue culture

10 comprising affected cells having a pathologic feature and the beneficial effect of a drug is tested, wherein
- an assay to measure or assess said pathologic feature is provided for said model tissue culture to obtain a
measure of disease,
- a reference sample of a healthy lung tissue (healthy reference sample) and/or a reference sample of a diseased
lung tissue (diseased reference sample) is provided,
15 - the pathologic feature is measured or assessed in the healthy reference sample and/or in the diseased reference
sample and in said at least one test sample before and after contacting it with the drug, wherein
any alteration or modification in the test sample which shifts the measure of disease in the test sample towards
the measure of disease in the healthy reference sample and or away from the measure of disease in the diseased

reference sample is considered as a beneficial effect of said drug.

20
18) An engineered three dimensional pulmonary model tissue kit comprising a test plate having an array of
containers wherein at least two containers contain
- samples of one or more types of engineered three dimensional pulmonary model tissue cultures as defined in
any of claims 1 to 7, each sample placed in separate containers of said plate,
25 - an appropriate medium for culturing cells of the model tissue cultures.

19) The engineered three dimensional pulmonary model tissue kit according to claim 18 having one or more of
the following characteristics:
- wherein the plate is a 96 well plate.
30 - wherein the plate is a V-bottom plate.
- the culture samples in each container comprise cells in an amount of
at least 10°, preferably at least 10*, more preferably at least 2¥10%, 3¥10%, 4¥10%, 5*10* cells, and
at most 107, preferably at most 10°, more preferably at most cells to 5%10°, 4%¥10°, 3*%10°, 2*10°, or at most
10°.
35 - wherein the containers are sealed, either separately or together and contain a CO; enriched environment or
atmosphere suitable for a lung tissue culture.
- wherein, the CQ; eariched environment or atmosphere comprises
at least 2%, 3%, 4% CO, environment,
at most 10%, 9%, 8% or 7% CO; environment,

40 highly preferably about 3% CO,.
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<210> 2 <211> 19 <212> DNA <213> Artificial sequence <220> <223>
Reverse prinmer for AQP3 <400> 2 gacccaaatt ccggttccal9 <210> 3 <211>
20 <212> DNA <213> Artificial Sequence <220> <223> Forward priner for
AQp4 <400> 3 gcgaggacag ctcctatgat 20 <210> 4 <211> 19 <212> DNA <213>
Artificial Sequence <220> <223> Reverse priner for AQP4 <400> 4

actggtg Cﬁﬁﬂﬂ%%o@ Ak &%exﬁ%lzg 5u1§10ﬁmellizsu§% a%ed int any of claims 1 to 7 for

- parallel screening of compounds for their effect on pulmonary tissue, e.g. toxicity testing, searching for
candidate compounds, etc.

5 - patient specific testing of compounds for their therapeutic potential, provided that the model tissue culture is
obtained from primary patient pulmonary cells,
- studying cellular interaction in the pulmonary tissue,

- studying genetic changes during pulmonary diseases etc.
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<213> Artificial Sequence <220>P107314 seq |ist corrected_ST25 <223>
Forward prinmer for AQP5 <400> 5 ccttgcggtg gtcatgal7 <210> 6 <211> 21
<212> DNA <213> Artificial Sequence <220> <223> Reverse prinmer for
AQP5 <400> 6 atggggccct acccagaaaa c21 <210> 7 <211> 19 <212> DNA

<213> Artificial Sequence 329121 seR3FstbWdcdedirp®r for E-cad <400>
7 gaccggtgca atcttcaaal9 <SEQOENCE KIBTInNG 19 <212> DNA <213> Artifici al

Seque rl(ifofz aIQI>VERSITY OF PECS

<120> LUNG TISSUE MODEL
<130> P107314 sG

<150> HU P0900319
<151> 2009-05-05

<160> 26
<170> PatentIn versijon 3.5

<210> 1

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Forward primer for AQP3

<400> 1
agccccttca ggattteca 12

<210> 2

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Reverse primer for AQP3

<400> 2
gacccaaatt ccggttcca 19

<210> 3

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Forward primer for AQP4

<400> 3
gcgaggacag crcctatgat 20

<210> 4

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Reverse primer for AQP4

<400> 4
actggtgcca gcatgaatc 19

<210> 5

<211> 17

<212> DNA

<213> Artificial sequence

Page 1



<223> Reverse prinmer for E-cad <400> 8 ttgacgccga gagctacacl9 <210> 9
<211> 22 <212> DNA <213> Artificial Sequence <220> <223> Forward
primer for IL-1b <400> 9 tcagccaatc ttcattgctc aa22 <210> 10 <211> 21
<212> DNA <213> Artificial Sequence <220> <223> Reverse primer for

I L-1b <400> 10 tggcgagct c mggtBCctiftli g koak®ed k25 <220> <223>
Forward2@r i ner for I L-6_<400> 11 agggctcttc ggcaaat gta20 <210> 12
<211> < é><zi%@vaf§wr&mr3§°mmr$i ci al sequence <220> <223> Reverse
pri merapey b1-6 <400> 12 gaaggaat gc ccattaacaa caa23

ccttgcggtg gtcatga 17

<210> 6

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Reverse primer for AQPS

<400> &
atggggcect acccagaaaa C 21

<210> 7

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Forward primer for E-cad

<400> 7
gaccggtgca atcttcaaa 19

<210> 8

<211> 19

<212> DNA

<213> Artificial Sequence

<220>
<223> Reverse primer for E-cad

<400> 8
ttgacgccga gagctacac 19

<210> 9

<21l1> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> Forward primer for iL-1b

<400> 9
tcagccaatc ttcattgcte aa 22

<210> 10
<211> 21
<212> DNA
<213> Artificial sequence

<220>
<223> Reverse primer for IL-1b

<400> 10
tggcgagctc aggtacttct g 21

<210> 11
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<210> 13 <211> 23 <212> DNA <213> Artificial Sequence <220> <223>

Forward prinmer for KRT7 <400> 13 ccacccacaa tcacaagaag att23 <210> 14

<211> 26 <212> DNA <213> Artificial Sequence <220> <223> Reverse

prinmer for KRT7 <400> 14 tcactttcca gactgtctca ctgtct26 <210> 15

<211> 20 <212> DNA <213> Anoriiacie] 15efieeneetsd? 2025 <223> Forward

pri rreﬁéigr RP cad <400> 15 agcttctcac ggcatacacc20 <210> 16 <211> 20
60

<212>7 <2,”i‘;é%1.ga8i %é Lale Sequence <220> <223> Reverse primer for
ST e

<

N-cad < seq list corrected _ST25 gtgcat gaag
gacageei®t 20 <2ég> 17 <211> 14 <212> DNA <213> Artificial Sequence
<220> <&523>FRURRAPIIPRY fR TEf S100A4

<400> 11
agggctcttc ggcaaatgta 20

<210> 12

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
<223> Reverse primer for IL-6

<400> 12
gaaggaatgc ccattaacaa caa 23

<210> 13

<211> 23

<212> DNA

<213> Artificial Sequence

<220> .
<223> Forward primer for KRT7

<400> 13
¢tcacccacaa tcacaagaag att 23

<210> 14

<21l> 26

<212> DNA_

<213> Artificial Sequence

<220>
<223> Reverse primer for KRT7

<400> 14
tcacttteca gactgtctca ctgtct 26

<210> 15

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Forward primer for N-cad

<400> 15
agcttctcac ggcatacacc 20

<210> 16

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Reverse primer for N-cad

<400> 16
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<400> 17 tggagaaggc cctgld <210> 18 <211> 21 <212> DNA <213>
Artificiak Sequence <220> <223> Reverse priner for S100A4 <400> 18
ccctetttge ccgagtactt g21 <210> 19 <211> 19 <212> DNA <213>
Artificial Sequence <220> <223> Forward priner for SFTPAlL <400> 19

ccccttgtct gcaggatttl1l9 <21@p7201 séd h3s2Qorekzed s <213> Artifi ci al
SequergtecatpRas> gagPRet@ever se prinmer for 5FTPAL <400> 20 atccctggfg
agt gt ggaga20 <210> 21 <211> 22 <212> DNA <213> Artificial Sequence
<220> s2@3>1forward prinmer for SFTPB <400> 21 gcactttaaa ggacggtgtc
tt22 <21D> 22 <211> 17 <212> DNA <213> Artificial Sequence P107314
seq | iZi2coP¥ected sT25 <220> <223> Reverse prinmer for SFTPB

tuence

<220>
<223> Forward primer for 510044

<400> 17
tggagaaggc cctg 14

<210> 18

<21l> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Revaerse primer for $10044

<400> 18
ccctetttge ccgagtactt g 21

<210> 19

<211> 19

<212> DNA

<213> Artificial sequence

<220>
<223> Forward primer for SFTPAl

<400> 19
ccccttgtet gcaggattt 19

<210> 20

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Reverse primer for SFTPAL

<400> 20
atccctggag agtgtgogaga 20

<210> 21

<211 22

<212> DNA

<213> Artificial sequence

<220> )
<223> Forward primer for SFTPB

<400> 21
gcactttaaa ggacggtgtc tt 22

<210> 22

<211> 17

<212> DNA

<213> Artificial Sequence
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<400> 22 gatgcccaca ccacctgl7 <210> 23 <211> 23 <212> DNA <213>
Artificial Sequence <220> <223> Forward prinmer for SFTPC <400> 23
aaagtccaca acttccagat gga23 <210> 24 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Reverse priner for SFTPC <400> 24

cctggcccag cttagacgta20 <ZhQ732bsedhize 2érredled sPNA <213> Artificial
Sequerggd=<220> <223> Forward ,E’ri mer for TTF-1 <400> 25 catgtcgatg
agt cc&2atfc Rovpreo piimes fep FfIPB2 <212> DNA <213> Artificial sequence
<220> .4@@3>Reverse priner for TTF-1 <400> 26 gcccactttc ttgtagcttt
cc22 gatgcccaca ccacctg 17

<210> 23

<211> 23

<212> DNA

<213> Artificial sequence

<220>
<223> Forward primer for SFTPC

<400> 23
aaagtccaca acttccagat gga 23

<210> 24

<21l1> 20

<212> DNA

<213> Artificial sequence

<220> .
<223> Reverse primer for SFTPC

<400> 24
cctggececag cttagacgta 20

<210> 25

<211> 21

<212> DNA

<213> Artificial sSequence

<220>
<223> Forward primer for TTF-1

<400> 25
catgtcgatg agiccaaagc a 21

<210> 26

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> Reverse primer for TTF-1

<400> 26
gcccacttte ttgtagcttt ce 22

Page 5



