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redistilled chloroformcontaining 0.1 N HCl, and insoluble material renoved

by centrifugation. The resulti | uti on £r an LH20
col um (FlFl%t?nhET%) kdihd deldi ngesfp%'hll o#% Y{ %&9{%&%‘:@ (ﬁ%//droxypropyl '
deri vative of Sephadem:ﬁ?g-Bm:-meu-sIbe-twmn}blbe-gbly-w;ﬁMets—lmt 40 to
organi c solvents.) Th r C | P sgﬂétl Is elute
fromthe included vol %n'gg O[Iffot el lﬁ \fasle)ri‘e%:dcj)\?gfrjaed %?oﬁ?"i hg‘ovm v(f))jl'ﬁrre :
fractions by evaporation of the chloroformunder nitrogen, and then

subj ect edgfp Ei:zwg onlg_ol PESLA mﬁ@-!&%%eﬁN@&IMWAMLé@dUCI ng
condi®i ons, ree bands of_ 16. 12 kd, and 10 kd. were obtai ned; under
reduci ng condltlons ahwnbt%-bt%a%abaw of 10-12 kd was found. 45 The

16.5 kd and 12 kd bands from the non-reduced gels were subjected to
N-term nal anal ysis by Edman degradation, to give the foll ow ng sequences:
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Jor 16.5 kd: ?-Pro-11le-Pro-Leu-Pro-Tyr-Cys-Trp-Leu-Cys- 50
Arg-Thr-Leu-Ille-Lys-Arg-Ile-An-Ala-Mt-11]e-

Pro-Lys-Qd y-Val - Leu- Al a- Val - Thr- "EP-@210-1@9/B1 55 For 12 kd:

1| e- Pro- Cys- Phe- Pro- Ser - Ser-Leu-Lys-Arg-Leu- Leu-lle-lle-Val-Tcp 12 ~~ EP O
210 189 Bl D 1 C. Prote| n Fractlonatl n an Verlflcatlon as ASP 32K Protein
The preciB : 5 gn gnd Verificats QeY Sy RN above was drled under

n| t rogen an vvashe Euffer

o Fim e e
% Ilet nf U oyibie 8.4y on
d' ' Odosal |I§t (?wn vJQFer (a .QPp R}aﬂ?g vbififfie h[)Mén% oqhitt triaMaqBsbue!

vol u A tota dr Phartioh® mBd RUbGR Me t dRcdnbiRioR HUROUS
phase A E bétls nise %haw.mmwhum%%ﬁaspa&ﬁa.rﬁdg%spr&aﬁ KaPGEphMEARSH 16 Ar, kRSP ik he
det er gent 2(&@@&%! adl 0n bt'0b,bed »agll Eekman 18568) td Ainovd BRY reQIMIRY inschMiéarRatsrial.
phase GONTRY idiundifoBeRaliRyIatb @bridertvation|in/ B el $aA, Eailatb® trbth an bXdK&iBn tudfficient 3f 47k  Of
buf f er anqosapses nat (MaQRLSD VOT. ¥ind Aridrelvs,(EBRS B&iande 11671 V1R)124701248) Wasdesa Bign 1EMEMI Ni NQ
i nsol ubl e mahe muspurifidcanind1_SH BaKapdproin iwasl asaisiitatyd withcsudareaiipids plrifiedas abovdne
final sanfherpconstitutadl redtericl Had suriacenactvity iasumbasoned by thé surlacechanaf and it in vz biplogital 323
nm ( Mar chedivity wis d@monstratbd A dhspivation iffio fol2) rabisis imaintaimed GrOFentildtard: 1247- 1248), was
less than 10 [err]. The thus purified canine ASP 32K apoprotein was

reconst i t Bt deFugherpr lipids purified as above. The reconstituted

material had surface activity as neasured by the surface bal ance and its |n
vi vo bi ol ongB%lg“&Etf’a%‘P{‘ 9b‘WéP§’ iRy APy 'P‘fsa"P'éR?'aB Ph yas ? 8"’["i Wn""f‘?ﬂ“?ﬁ it SQmM Ohbi t

mai nt ai ne N Tas-agh 1 pM Tf 75FEfr3l7 h |’°" f°8??°ﬁ*ﬂé‘d°
:'H) ln- d[ quacg yso C@' 98 e of

prot ei A f ?B'n
) lﬁ; 37
Y,

ubat i O !u |on a 't u wi a raz

C for 1 hfg kg,hi" LW bl ., 58 é}gcyb g 6, 30
mn, and @g&%ap eie rdce

Lact O i o LD it Lo L5 Q&e%‘é Rothiddrbrh 3fls DY
soaki ng tha%o&l&é of Protsin \sing He }( nO479A Ig@lpragy G Blod@8ms ncc ed
out Wi th posieRef, mda%eor&ansb hetﬁé instubtioRélofdie mﬁfaama; Wﬂ'amﬂnfa bk g idehttbd M
W, et al withebétdan 33aT Epzcymah 89.46 1 98 8 1EM- CRLdIurds The HladibnY @pdied Wi HdicBied
Press, USin l’l-ﬁmliabmer(BSN$@lhcﬁﬂbddf L.CE.( Nisthodd/BT” Enz{#idlbdy Q198B)791:486-292 NOW Ybrk ORcadk Ce.
25 a0l heress, WitteHle RIGWIR) ModMastiohsy telBad of 26shafgladidnt syiteined 1BinarilIgradishtrsgster iwels
sequence g8 irdehich atbinsitiefand Methardl werd PuMped LYfseparad punpsLEad g ratioaf e ve etied

Bi osyst emsithitiniz’ovgathe phuessef the guadieatewith(appropriascndsifioatips bicthes gradiant progromi iesteadiof v,
CA) i n acthePersnapgtasa\ETH| gdndcalumet & (fix D.dhem M ClN'banalgtinal "anini-golenn”, WaSHsedramicthe

aci ds wer echinpherss héstadde @8 tOnratheBbaido 82’ 34T HPLC, using a 0.46 x 25 cm | BM
CN-col 8m. The gradient applied was as indicated in Hunkapiller, N. W, and
Hood, L. E., MethodgnenNER2Yiindy amit?)adid %égﬁce'\‘ﬁWsyor k, Acadenic 30
Press, with the fol | ow ng nodifications: Instead of a binary grad| ent
systema ternary gradi ent system wa® used in which acetohPtrile and

met hanol were punpelilbyG3epasa-Asn- T -alyk tAwpL vl ocps-vae-Guy-Awn-ed with
thfe of®r the cour 3 of the gradient, h appropriate nodifjcation of the
gradi ent program Instead of the Perrra se [err] guard col , a "5 x 0.46
cm | BM CN'HepreG Y+t he-HyprGlye Mt Hy paedl y<Sair ~ iel- G hp-LeiuHypwad yheat ed to
[err], rather than tgolerr] . 35 The N-term nal am' no acid sequence was: 1
5 10 - '

le-du- AsﬁF@ts?\-q”hY &yg-AsﬁlvaNa@s Val -d y-Asn- 15

20

Hyp- G y- I | ek indicyteslths mbmbd@lnxnosﬁanwr&vﬁmie.Leu Hyp-dy- 30

Ar g- ?- G y- Angind-a6it yervisusition' ddygfor theclinha B2IS proteia shawda hydestypdling Contbai cbnsistent with
hydr oxygr ihé hydeoxyldtioh nipralioe bsidgasrothé dedoced daduanch dsee bbiew)hich aped Athp calkgeniikes how
a hydr oxyptierhi GieX-tipm t Asnthis pattesn st alsot shoivit In 66 hurhdneNHteyidingsputiceoin isoproimblel byne
resi dues analogyte theedninecditas bafisioerty dispessd pelineajn thshiiugian sqepenge arerhydrprylated.

col | agen- | i kéonpation eqgprdia prosaspipg washabtained by puification and; seguenging labeatiadenase reaterinman
N-t er m naganige nce it _is probable, by anal ogy to the canine data, that
simlafly dfyfiedseniner 37 was digpstad, with, bicter “ﬁ?’@'"ﬁ?ﬂr'ﬁWP’ﬁt at a 1.1

| nf or mat | ?fﬁy'? H‘T"qﬁerfg ‘E‘ggg&ds?ﬁ "\/\b‘é’sé’ﬂ‘f gf’ﬁ'@&‘ BQ %)JP?‘ Pradugep S22 Jicjimit digest

| E a Wi ctro d from a gel and subjected to amino
sequenci n‘aeild sequence an |ySIs as desgfr%a wo f2%mo acids were identified at each cycle, indicating the

gl—eqr?rop 'ore5|s re of
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55 Purified canine ASP was digested with bacterial collagenase

(Wort hington, Freehold NJ) at a 1.1 enzyne:substrate ratio in 5 nMTris pH
7.4-5 mM[err] at [err]. That prBB@d2161898B2 kd |init di gest product as
analyzed on SDS gels. This 22 kd band was el ectroel ut ed froma geI and
subj ected to amno acid- se&uence anal 5| S .as descr

aci ds wdh@cqllegspasp ffpeae'éf‘a% ggpc weepf *&%’i‘tfﬁ'ﬁ gdb Byza &Sﬁf@b g'ftg B1

the col | °85e§°"\ﬂ?ﬁ°8%‘° aé‘}%?aﬁ KEd b
ar;l (S:8| fﬁ"gggﬁgd‘gteﬁgftdﬁ ﬂ% 5, “?!F%“é’ g‘gﬁggnce it can berdermnstrat gd y

at the two sequences correspond to am no acids 78-110 and 203-231 in the

|nt act nol ecuie ‘The gequenceg obt ai nedj are: 6,¢ 12 4 14 6
12

-Gly Pr o- g/g ;:t’éﬁPPGéYAL&nS&mL G LG AS peGlE-Glu-Leu-Gln-

GI y Lys -d- tﬁ&“vﬁinepusmal?ﬁl Ak G Th Aspr8ly+GlnsTrp- 18
24 26 28

Thr Thr-Leu I-:[s Asp- Leg- Ar g- Heer G n- | I8y Leu- G gy Thr - Megg 28

AsnAsn- sLe-GInTr Ar-LeuAIaIIe-Q/s Gu- 16 30

32 dy-V "3‘ e\ieglﬁ’h spole r%]t‘b'ﬂvl%rtbﬂlaﬁénaﬁnnm-conpl ete,

and t hat 2 ) & ¢ At ! Yfﬁe'eﬁr s M -lequ-Hla-11erC¥BalBl¥r of Hunan

ASP 26 LN 32K g d I ower nol ecul ar wei ght ASP was prepared foll ow ng

t he procedure descri bed above for canine proteins froma patient suffering

from al v&di¥nVakcheurdersLen syndrome which results fromthe presence of
excess sBh®ctant in the Iung) The 32K ASP has the N-term nal sequence: 30

ffm“ngggé i ot *?%a‘%a*?ée'aﬂwmﬂéeﬁmawﬁiﬁ i el gfé%vfﬁ%ﬁegeéd? o o e

aC| ds 6- N 32K protein except for the serine at position 9.
1%09?0]8 Jlebf An%P | ecul ar wei ght- hydr ophobi ¢ protei ns show bands

C O rregpon dHtﬂﬁhntﬁK %‘H léwéf %ols&tﬂar mlgﬁt%Pws BQpéMIﬁQHoﬁHQih@% S’duFeQi QQ‘BydaébBVJ f@rm de

gel el ecdahiftd Bofefs | iRmUA PtfantSURering CHR BibolaP Bidleinb ) & %Jn' b whieh Wedultdfrom the
condi t i Qassencd oPéxosks Burkibtadtth heshycor responding to 10-11 kd is obtained. D. 2.

| sol ati on ofe 32R AP Rad-the1Q-tdmimhid s onte: al RNA was isolated froman adult
canine lung by the nethod of Chirgwin, J. M, et al, Biochemstry (1979)
18: 5284-5299. LThe lung tissue Svas fi rst pul veri zedmy grinding with a

nmortar and peghl,e lyi zed in uti of 6 M

guani di ne thi o&c;'}ar‘l’ap'e Lﬁdﬁ“%ﬁ‘rfﬁ%@g&;yﬁgeﬁ F}M'gﬂ}r Ioln

ner capt oet hanol , 0.5%Sarcrosyl. This honogenate was nmade 2 0 Min Csd and
| ayered over g J;l e S @giyphion in 0.01 M ethyl enedi am netetraacetic
acid ¥EDTA) and 0.05 M Tris-HC ,”" pH 9.0. The RNA was pelleted through this
cushion by centrifugation at 115,000 x g for 16 hr, thereby separating it
fromthe cel ] ul ar DNA and Rroteln whi ch do not sedinent thraough. the higher
density éﬂ’"”%a‘?“lﬁ ?—NQQV\%' °?’ﬂ8ﬁ°’8?"é§99?°€?8%}’s|‘?1"'0'"‘bi°"l§l '°§‘“P|€?"'"°pH
7.4, 0. .

,pt ff' o) su L f at D? ?orrext r g ) ﬂ‘F
BT)T;;?E §j @I E §§ I Ie r&gs r@ esl ﬁ rno§ Eﬁfi?ﬁn?c (ﬁ 'ﬂ§ lt*nder
chr omat ogruapiy rgu a bn ose as escrl ed by Aviv, H, and

Leder, %_2_,395%0;\@,,;%%%,@@ (USA) (1972) 69: 1840-1412. ‘14  EP0210189B1
45

Total RNA was isolated from an adult canine lung by the method of Chirgwin, J. M., et al, Biochemistry
(1979) 18:5294-5299. The lung tissue was first pulverized by grinding with a mortar and pestle in liquid Nz,
and homogemzed in a solution of 8 M guanidine thiocyanate, 0.05 M Tris-HCl, pH 7.0, 0.1 M-g-
mercaptoethanol, 0.5% Sarcrosyl. This homogenate was made 2.0 M in CsCl and layered over a 5.7 M
so CsCl cushion in 0.01 M ethylenediaminetetraacetic acid (EDTA) and 0.05 M Tris-HCl, pH 9.0. The RNA was

pelleted through this cushion by centrifugation at 116,000 x g for 16 hr, thereby separating it from the

cellular DNA and protein which do not sediment through the higher density CsCl solution. The RNA was

then dissolved in 0.01 M Tris-HCI, pH 7.4, 0,005 M EDTA, 1.0% sodium dodecylsuifate (SDS), extracted

with a 1:1 mixture of chloroform and phenol, and precipitated from 70% ethanol. The polyadenylated RNA
56 (poly A* RNA) fraction was obtained by affinity chromatography through oligo (dT) cellulose as described
by Aviv, H., and Leder, P., Proc Natl Acad Sci (USA) (1972) 69:1840-1412.
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D. 3. Construction and Screening of Canine Lung cDNA Li brary Adult canine
lung poly [err] RNA prepared as in [err] was used to construct a cDNA
library as described in [err], 5 [ER0RIOVBYBYI el ded about 25 ng of CcDNA,
size-selected to greater than 300 base pairs. The library 5 contained
about 200, 000 i ndependent reconbi nants. O these, 40,000 reconbi nants were

pl at ed on D Sensirystion ang Sereqningof Capine +ungONA Libragy served as the masters for
subsequent rAede | cgg égﬁiacco&gagg%ew t.h the nmet od 8‘?"@’}!

Mesel son, " A @Uﬁ?
Brabes ot FEb s ot s s%‘ﬁ il bﬁ%t
t gn;pgnggtﬂm"i? hicn %s %mﬁ A T s SEl §srs a% tJe fics §or e
b); and a sﬁn‘cf:}f a& T agd) %% sel ect ed on the baS| S of

manmmal i ancggggﬁboaﬁ@&ggmael(,probe c). Each ol i gonucl eotide m xture and the
30 singl otide were synthesized on a Bi osearch SAM |

ol i gonucl eotinels pransd Vs tohfucto@ia@fRas 6124 x| 1@5ner seqdéhcédomBlemeritaty tolthe @nino acids
modi fi cat h@madig thésegednadrdar d phosphotri ester net hod using

mesi tyl enesul fonyl chloride in the presence of N-nethylimdazole as
condensi ng reagents as descri bed Ef i nov, V A., et al, Nucleic Acids Res
(1982) 140: 6875- 6894, and pur| J bga QFR .de gel elec- trophoresis.
35 For hybri di zati on, XIX rep ers vvere prepared from'each
master filter, so that each col ony coul d be screened in duplicate with each
of three oli gonucl eoti de probes. Colonies recovered after replication off

t he mast efPretejal 84 % 14v@prs comeiemantagy o tfgammg Peidsst 1dBYiRGNPaHeNET 0 [err]

chl or arfpheni col for 18 hr. The col onies were then prepared for

hbri di zation according to the methodqof G gnstein, M, and Hogness, D.,
Proc Natl Acad Sci (1975) 72:830daC8¥Pre®8rrag 3he filters were baked for 2
hr at 80 * C under vacuum and therffwaghe® f@r 4 hr at [err] w th shaking
inalgpge volunme of 3X SSC (where 1X@SSC i@ 0.15 M NaCl, 0.015 M sodium
citrate, pH 7 5) 0.1% SDS. The filters were prehybridized in 6 x SSC, 0.1%

SDS, 1 ania SIS solution (0.1% Ficoll, 0.1%

pol yvi nyI py rgi Q-t-d;mm&bgﬂj)ﬂaow ne serum al bunmi n) O. 05% sodi um pyr ophosphat e -
and 50 [ ekdidctadnathe! bafd & FhdFdiisORaon pbkroade (pRBS k). EBAN oligonitistitd! Mixike gndhe 45
Dupl i cab esihdlé tuptgSe \WRjoRuclebd WD dyfthdefzed Wt & Blos¥ardd) SARM GfigoRithotife SymthBsizer
[err] - | abeicsearel, ingansenl Rarbdl,deA)PBY hemboditation har gid tsth@sd ipRospRahdstdin AdtodV usifg
Mani at i s, mésitylemdsutfahyl chibride drLiihé breédnce birfgmetolitiE@3oleGal cdndepsingrgagsiats Bodescribed by
Labor at or Efaqy, NpA., 808; UdBjc Aads Rdsl (1282) 1068756894, _hydh_ruiriitbidzbyt pabyacrglerhidé igelnelec-
cont ai ni nyophoresis.i cal i ngredients as the prehybridization solution. Filters
wi t h olsé gonFet kvbridizationpxio teplica diltersywere prdpared fepmeoably toastat ifiltes.csodhat pash cdlonyzpaeld be
[err], recgpned inyupligate with each of thype oligbrucipgtide prokesaColanies reconmead @flertreplicegion: of(The or
probe a aﬁ‘eﬁ‘fl'ét"? P wefegpla G'bég% platsg certaining 179 kgt chierapakenicolefer 1 hroThedcofopies
equi li br at"@'e hen jpreggred R eordirg-t f’t?dt‘“'l‘?&‘l?f F"‘G‘P%%I Myt and Hpgngess D- Proc Natl
terrperatu 715)3_2@3?1537 re washed twice in Ssc, _0.,1% SDS at. room

& kec ur,d th %eg lths
Eerr]erfo;”e'argi? et:f %ﬁnﬁ% Efg %Z ?73

t enper at u r 8.%—,',1)%?5 u [5)y ate ang @

Devel opne na,L

Fox) f’g o 5 WGLPT b%l@@ ibortublediidd b
T e habhé i "%?'{t Léce.rd&cw.:ﬁ ntéaen; 3*1 e et %Tw
XAR f i I M Mnbioh PB 2 200D S0 it R, A REauPaS o5

were obt abraw@nd.ﬁu ofkfioh. Yiérs GAN SilgdRICRELAD PFdbbd ¥ D, ld ¢ werd YWbriaftbd 8108718, 45+ C,
dupl i cat eandi 41hCarbdpedtié!e Arter 1 IOl thbiarbtatd@s iwelee So 2B C\Wrlphobb @ tahd mr-@baepm'bea:nd

b. O seVsarenlwhiol ttien bt wad @fowed e oGuillbrRABS Filters owilh yidthedd ve@d wot Bibridaéd al Allcvesel y
Wth 15 tempdlatlre2THs filter® wiidd wasiud asicainaa el SEC,a051 % SDP ar oo tteinpislatireofoh € &in, then
Sequenci ngasbéd inl8 sSSG, Ornes SReatrsIt €.at5ed, antidt * G for prabesde tl, and porespeciivelp f fort min.
sequence @fe finaliasting3ripai@Ire wist obigined (e thg eanpigich! foaula ofiSdggss® V. tebaloRavelppmenh e
entire 32 Bioledyriising Bprified Genes (ad; P.i D Browhiand ¢iFeFax), dfademis Prass NYper: F83-68aighat is,
exci se@ f Fom4DEL)1+ B T Jhe hybrigiend filtprs werphen degslcpng P@?fﬂwpm %g<°§?kﬁWhR film

mi ni prep WittPuserdd Cropaxiintqnsifying sereqns until pemplpteqxpesures perp obtifednas i sol at ed on
agar ose ge| & ColPRY was gonsiderad pogilive if, & byhridizedsin dyplicate with. plhtheeq ofiganerlegtide; Ripkes Bha g e
ML3 (Mes sY"ﬂ'gb“"J probeg 3.findyibo Of spvergl potepiig), positiy) glojes. epe Julridizeds myich,mere dntepsely,

usi ng the dideoxy nethod of Sanger, F., et al, Proc Natl Acad Sci (USA)
(1977) 15 :



.74:5463-5469. The sequence encoded the N-ternminal portion of the

appr oxi mately 300 amino acid protein, i.e., the 32 residue N-terminal amno
aci d sequence determ ned fromthEPpla’IOﬂBchani ne ASP of [err], and 101
-addi ti onal downstream am no aci ds It al so contai ned 50 base pa| rs of the

5' untransl ated region. pool mas assess %
presencePrebes & é’(ﬁfé?ﬁﬁé’g'p't‘f?d @d’fef ‘T“!?Tseﬁ?q"?’@ Pﬁh'f '?t t

th
e&f“;fgs,@
Sequencé’f sﬁzp;t @EammﬁKA Plp% g{gre hgag ; n| e
Royt her n.g 'Btp was oja do§ ar sg gl {a&n by

icti and ared
er’ectro é’g?"sm s pra y
iy zﬁ?’ e
of

.(n'-"

70: 75- B0l &ﬁ@gn Qedﬂﬁé) Gk
clearly _';a{hg%ﬁ résﬂﬁé" Ntt ﬁ\mhlsa:ﬁ{a%ﬂ)sb détem&dr%ﬁ\ltﬁ'@ﬁdnﬁ*&iscaﬂﬁ@ﬂﬁdoffﬂ@H bdxe
codi NG SRl dkitioRal dowhStream-aminoA8i8Y. it aias ﬁnn\S@§0 436 bk Of e §'SRFhnkIRed RFIEA.€EN ONne

dupl i pate HRtmANA pool hsabesbdd! th @6tErmindheteddndd &G&i&eﬂc&@&tsﬂfﬂc@ft lehth td encbder 10
mMn to nedTeNiRs Eafine ABAIsediencd BYyUNdrfieH IbRE PRIy OB ERNAHF| TDEI ias Wabjéctdar 18 INoAlisntlbigted i n
0. 75 M Nail ,nick. faifiatdd D8-1Cindertabiea afd) Mrabivnamani by celeclioghdmesi®on & 1d%%adames gel

ser um al dantaihing mBhyasfedric hgdréxide b @8, nikdHad oDBAEY/a. M aye Davidsorp s, Ahdl Biddem, (1996)1 %
sodi um Fpr7ep% osPRAthgbridizihg [ terprébey edss 180042000 putotisiBs [ire langth.2 Blearly clargéruthend the
shear sd aparbximately Fedr nuc!Bitidgs naedef dar tHe cbding sbBuenee. 5 x [err] cpm of 32P-1 abel ed
boi | ed DS- ThecPSNAinaert praideas thareforausddr to gesciagr eriediuplicale sat df wfigied! filbered whiphohad
filters beer toatedcal pef Edon 19 iRt remgyef wesidugt olibenuelpotide giobe Filteris werprrsshybisizad ihen
washed i9750M HaCl\Q-0¢8 M Napitrate) S0 Jorpraidey |°t§'r’h ﬁ Pa%e ba‘f'ﬂf -"G’”I‘%‘bSDS W ficoles

each f or4°§@P°nPH2°étp°[V\§’PV|' PV’°'5‘??B° X %’d‘"f B?t%t “‘9’“?'\/\0
addl t#o rggpa;g{eg PELM ) r4 f n f te th b lf?% g R%Al

r G cykal is bu r31
vver e al g'g@ %*1?8 ‘Eg‘a& d f [2'%‘ @?851?'3&? ‘g,?) N (f |/° éP?d%" : and
sequenc xpo or au or: ;)é:gpéov m@oé E:slonl con fj oL o ngér F.
(Supr&) §’4§ bé §1 ﬁ&guﬁé‘ 'dig % stl sﬁé w’ﬁb anaféwudnEJ&at ion

of corr de&Y$EGlehdi \9@5&1 QM* (&ﬁ%'%%.ﬂﬂa ESCHMRIRE Bvo
obt 81 neq FIoEe {ehd rﬁnlaﬁoéro@e&nee@s%haanaﬁd QEb SoteirBa by ArioSd) Qoklohding o Weirkens:  The
entire nyyalin6®trbi UehREH HRFR eBmttidR s, b Shodiin Pigars 119 TRE B RRIeBtde ASileR@dUC ed

f rom t hanciiafg ¥eHAInoRRAINefRAH A AsPIdBdRed font 13\#86 icttion Gpdni r@alirg frame G 8HOwn in
Encodgangqgcﬁnu ne 10K ASP Two ol i goneric probes were synthesized

corresponding to the N-term nal sequence of the 16.5 kd 35 protein using
manmal | aDNAEdading Cedirer10K@6Pt abl es for codon choi ce. Probe 1198 was a 36- ner
of the sequence 5' - GGTCACAGCCAGGCCCTTGEGGATCATGECCTGGAT- 3" ; probe 1199 was
a 45-nmer ofwa bligomeigueebes were synthesized corresponding to the N-terminal sequence of the 18.5 kd

5' - CTo GATGAGCEHUT O3anAR Coion GrAEANaSGBIos BEaduT ¢choice- FProbeBHiSH wae ac36tragsof fthed

wi th [ erspquepsp RiGEISAGAECAAGEC %Hﬁ‘iﬁ%ﬁ@ﬂﬁﬁccﬁ'ﬁﬁ’c%? & Prgke &199 nee @ rmeredf e f or
two hoursgqqﬁm!e§ “GIABHTNCARI T TRANCARSFARFACS ACAGFACGGROGATCARS. Rothywern laeliadi ng
in a |larg jgsingr 3 x SSC cont aj ni ng 0 1% SDS. The fllters wer e

prehybri di g‘iéﬂy'?"ﬂ a"g'é\f‘g‘?'%ll”er (9ﬁ'f°§ 35?0' C f‘?l"%‘ig'}?"' for 4 br 8tg05

f or'naffi d’é qx"‘u@}' 9 04 hdﬁ- gﬁ% é}g?ﬁw

%/plml CS££ éurp é ons tglcat llté I‘i, na@Z?B .£| 9 |r fﬁ%r_r]l?’
igh

and t her{es .u a Ed i %ﬁ%ﬁ“ Eeég i et 8 é "

roomiserwr%s wae &h bue RﬁlhdafEh imx&.aa pe%p ate, then

for 5 61 40/0608 &idneb ecréehsa %@mdawt Bbth prABEE 64baab FhsinttioR badilisie ofwaphed.

O 40, Ower@b&mnmm n combigé bpaf |1S:.%dwuél6btc§&twl'érewe&lbﬁ§ad WRGheVBéufls SHawwh ACt ed

t 0 rest rFigutel 20 Mhetdhaw Yridicites thy\Begiiiflg bRRPh&Ge 66.9RESotéhl Ch when conbi ned span
1520 nucl eotides were sequenced, with the results shown in Figure 2. The

ar r oveéol oK. Galkida of e hinei3pKASRIGade t he mature 16.5 kd protein. so D. 4.
| sol ation of the human 32K ASP Gene A human genonmic library cloned into
bact er i oph&brena@iganamic Rgary ERnerrintohacteriophage Chéron Z8e(Rinng, DOBOSt all SGer®((1980) 2B0Y)- was
obt ai ned@19)masoieinedTirom\BrnT-Maniztis, Hervad Bolvarsity \Appekimetely Ai§pr 19% iphage avesp glowd on
- [err] p Kﬁ@? @ndyplaaue Ixspioswere tiprisfep@ g nitragatiuiese fikreag deserived; by \Bendont Walséter r ed
to ni%®rék d¥7 )flﬁﬂ@r@zaﬁ’ed@%'ﬂ”?'ﬁé@b -& §DNAywhigh “3@9955'"3384’ by Q@l ence
(1977) 1% *@B@“Ofs'zeth Rigby _ﬂ%ﬁh Hi3837-351c Eiftgss were ergwashed Been

ki nased " 'dlzg@" % ga ﬁ%q %g{ %:ﬁ%”mﬁ“'d ° 0p% SRP. 092% Boving,

Bi ol (1§99 albymin,0e2%, iﬁg 4908, Q.02; waWeﬁ o1 m'uw.pama'yfehaﬁ WPubrorrely
(0.75 M NaCl, 0.75 Msodiumnitrate, 40% formam de, 0.05% SDS, 0.02% bovi ne
serum al bum n, 0.02% Ficoll - 400, 0008 0.02% pol yvi nyl pyrollidone, 0.1%
sodi um pyrophosphate, 50 [err] 16 EP 0 210 189 Bl yeast tRNA, 50 [err]

denatured sheared sal non sperm DNA) at [err] for 1 hr. 5 x 105 cpm probe
was added per m fresh hybridization buffer and the filters were incubated




.5 were purified. The nost strongly hybridizing clone, gHS-15, was
characterized. A 700 bp EcoRl fragnent from gHS-15 hybridized with the DS-1
probe and was chosen forf sequence ERMGR1G189.BIThi s EcoRl fragnment was
purified, inserted into M3np9, sequenced and found to be extensively

honol ogous wrth the correspondr n canr ne se uen%‘e4 The Agntr re human codr ng

regi on Wa§° er r ﬂ ! _ or and
016 he M l % %Egm.'iﬁ‘é" E}%g%%@gh i t‘lgn&c ﬁg%%f;%l I?%V?cBNA

sr m | ar Y rg?ﬁ ra
Sequence MEGINE g gt#’r mﬂ& i}m,s LSS chfin o e £ 0
CA) Conpu"aﬁatysrgrﬁt r&ﬁﬁ! flagméHt W8S pifikécCin E‘ 3HB§ {sbdllohdeldRd folind'tB8e extonsively
manuf act ur,&ﬁologgm,ﬁqgrcgpép&,qmg@énn,brgghug g signal peptide, precursor sequence
and mat ure apeBktad Rinfan WEMirg rbdithWas torthol WitiP B RbrtigeLs BoHifkagrhehtt 516 148 APNA.
Fromthg 3% ssquemnamhmmm frdghent® werb SFAdDAIS sBBCIch&ILing AEEBANTHI S S VEBmp8

Wi t hi n t h@ndlsegdudkésdBadaitlonal frapgems wera Bihildrly Seqiiende® Bdtbiding tovhd &tiatdgy sowminTFigate 3.
BanHl fr agnesdquendddfothesien was andlyzed sl vatoub Yntdiliger@ecsi (Pals ARG CAX compatert pragreansli? 1.8
bp, 1651 bqrodade 248 thelinstructibrsipf pesnanitesturdr. Tiei raglors lkentdiningsthe kignabpeptidee precusok b
BanHl fr agenoerice aithanabwe mpoprotsirgwern ddentified dlyucbmperisbindo thei qaginen ASE cONAU Emwethef
human AgPsquernceianalydisdibe Stteiminus tobtha dene iFiegeeded Bithimie D2%kb Basmpt kagaiedrand theinman
32K ASP Trﬁemlpwa'g@mrtw SukieBagphit fragmantl dhe oene deinteruptady by | threes intrens [9bpdsiiens 4418 bser t
of appr oxi'#RitbeIand 2452 jop, with esition it heng the firsthapi of the A 3/kp Bamidifragraont: The entifersepueness r ed
i nto CHO elrding g prpine seidkpomoned qf Psian ASR Pratainyipduced & shevdy i FOWR 8h 10% f et al

bovi ne sebun?:_ Gco- t r.ansf ion with pSv2: NEO (Southern, P., et al, J Ml
Appl Géhe M&—%&E&M) a pl asm d cont ai ni ng a functional gene
Sonhferring r.

atar.‘s% { RS Ctd‘s anal ﬁn nvately 18, Kb CoRtain
[tzm"r;al e?nm&gg‘igéf 31 d f "i &ﬁﬁ& Tat? Ihﬁ)}?& E&lt

phosphg e 199R84 apﬁl sﬁtlioe d?lfaﬁ’\ rﬂ&u&rfar & cg;%r fh ne hycin

Cel I (1972} 48l Qi (s e to\M alrdﬂ HES'IIP'iheOtanﬁor%aﬁB‘nnw 86 QF the MAHSN5 a’htf)ﬂhycb?r ol
4 hr af t eps@4ES W8 dpPlishi NG - mhN@stC6F E70 WallsCintd 84id r@rpB&Gh ébrm?%drléaprtate
cont ai ni n%clrdfn@'id’the hs“élaf&rgrann ¥i & 640 ¢h97d) QB:r7757ds Mith icisidn’ 33D i MEhBEKS wie !
100 mm di $3% gb}bahlehrtdﬂan&to&ﬁmatm WX Thé bdIlE WorRCrapsiérdt té mebiarh &bitdding N ugmli a
suppl enenGes, widtylbided 2bougdl stuble drddfoemantsi pdr 100wem pielnl s of st abl e transfornants
and one poolstadle tamdfarartsowbré tdiuraprios toabekng i1 rasdia dupgiendentet! witin 0.2%6lMLasTorbic acid.
cont ai ni nfiwd pdols offstablerirmpdformartitardning @oal ®h oremadtedi CHO reelisnwbre. grewn foa b dir ddmedidnih
35S- net hi omiainingf 140 &-nddhahwethignineagedcentmation endr henntalieled aith [*tfametuionide fored tahauds,
prot ei ns oskthe Ffaney labalediptalSPBetpd bptains woramnalizedyby SRS-paivacrylpnide gelielsctraphorasize
resul t $5 alee rgsunpre ishowpiingCiguse 4, Laneghehows e aeumak GO seereted pro Laess2and § display

pr ot ei ns. MpHFTEs serreigelipratelys: 9f Meig rdj;" 198 apiditianal; e d (Hredaine coreesPopgint t‘bF"
whi ch hav@‘F’é?ﬁseéd\?Pth"&'th“ G°%‘ﬂ‘°?} niity otihe 305364 d’r ¢ng cahimay

Coi . b toiah secraiad piglein s ioggtios; The vagiorig N v
Paﬁuﬁ;& oD, T e e %ﬂggﬂe%hem%@n ﬁ'gfcy e on "
b h t X: 0 h the A T
ane bodl eh s AlSmlaRh A s S6k Blololds - ' ATErT 021 TYBS 6 40

D.6. Prep | a Human cDNA d ones for t he 32K and 10K Proteins Human
32K ASP 4 ' Ag;n | ung was obtained fromtwo fetuses, one 22 weeks, the
ot her 24 Wefrtsﬁraxptun@qes otzaustaqroml 45 Botlsh THE 20880l 16 bineH I RskZ 8ChabY7 §ct nrtr ng
Wi th a nofidsad wadiitht Bvetifld by Brinding Withl a N%rtar%ﬁlﬂpésﬁt Ry ar{d%tél]poIQNXRNA@BB&r

set forthaggatbﬁrrr,]m(aw.p.rae) A CcDNA library was prepared fromthe nRNA as
set forth i mdpManibraryfway prepféd ftomDthe MRRE aP 84t Yorth @7 1 4. RNALY ofedng @oly ADBNA yidlied1
of CDNA, atome2s af &t icEDNAL Sizegbldetbito laater a0 5t ase sirs, Sand yach @am@ryaof 3doj0e0 y
of 300 sé)Olddépendentdepmnidats r econbi nants. 60, 000 nenbers of the human cDNA
|'i brary wer 60,8a0r reewbecs ofithehumarecDiNNlibraey VBB dcrepidAwithrihe dapinerBBN €PN drstbe mbendr
above f or destrived @baverfomthe srepring efcthe wromia fikraty.yThe Tlaeombimend rdolonies were aiflatedi e
wer e pl at weitocgiiviopd tiflerscdiich gbrvescasfmastoesifer tuhsatsof sepficps.drhe olony Sifters werp then prgparect s
of repl i clshvbndizationcepiging fo|thecpahagf Brungiei Moraog HPQ‘)GSSf Br(s'tﬁ'p%rTMf"?éﬁW%baked
accordr5~hgf°f%h‘t%§° r%H"HUda%'Pm@‘?JWQ’t\%ﬂsPPdfMM’ ghaking ipya Igr
filters \Aﬂ'}deob"ék%‘?f gy B‘P fijterg g ‘f 'z 97§/ QH@ P"h%ﬂ'“

hr at [e qﬂhom% % %‘5 9&°the
filters o A ) mgiind v %895% §b B IpR x

f or mam de 5% SDS, 0.02% bovi ne serum al buni n, O. 02% Fr coI | - 400, 000,

0. 02% pol yvi nyI pyrol lidone, 50 [err] ¢Y&ast tRNA 50 [err] denatured
sheared sal non sperm DNA) at [err] for 18 hr. One x 106 cpm 17

EP0210189B1 of [err]-labeled DS-1 probe was added per m of fresh

hybr|d| zatron buffer then |ncubated for 16 hr at [err] The filters wer e

P~ N A~ ORn PN ONA NI NSNS




for 30 mn at [err] , and exposed for autoradi ography overni ght. One
positively hybridizing clone, HS-6, was further anal yzed by sequence
determi nation; HS-6 harbors 5 aERO21RH89Bdert which can be rel eased from
- the vector using Pstl digestion, and which bears an internal EcoRI site.
Both Pstl - EcoRI fragrrents fromthe |nsert wer e subcloned I nt.o

Pst | - Ec k™ é?bﬁ'éd §1 Frgh Pprigization tugf atsf( over
200 bp s %ﬂ 9‘}2! %%H::’ 9 Mc F'v"‘t"B'g'Pr"i‘&g gﬁwégbg&“ fé‘ The
o eot| 5. Sert

n i2] on wasf an zeae r'rr;l%at%n arl:rl
¢ ”t al nead1 k gégg ed frg ije r & ﬁdgﬁqg %ﬁ% O [Adyriad ONES
10 Were ,{? Intd' thb SofBﬁ No
C' ones V% ar‘aé‘ &cé dbdind elrheg ée(ﬁ! F£le
DNA encg .w stﬁr@r-rh e b P e ¢
uman | ungasing HeleQDRA Ms&t& ﬁun &rineihb GREAERI @S & ineHSPOnRNA, B r dohéyker s
by the Didas e6lbEn6d ®r adlddent surfbietant %B WBhoes GEINY\ HBl608Y ﬂﬁbeT%mHnﬁéleﬁre tbuntdridGiel Cal
Appr oac href&hdar éithe libkary. €d) | RL, ord Adult lung is is greatly enriched in

ASP transcre phtéin e cmmaemm 6naoa°ufgtmh\aﬂ SEKOASP| & Aad@on{(ptimed RDNA was pregied famd

t her ef orautfdngandengaand rcibaddein ther Begtedophageoiectagttl usingOEcaRICIDkgrs by the AfideedUDiN
Phage plthgoted., eieal, eDNA Cloeing Blechnigues:aA Practicd) Apprizeh (Giaked, Ps ed)tiRY, OsiovdphisitGungdsi ng
5x10- & cguentiyrbnriched 3DAGH wanaqipts de contpased 8BSE}al 10ng0E e BDBebsErvation acthaleforg affarddNA
and sal reogreatgs &pquemiaf eftaifingrarqomplplg ASRGDNA.. The filters were washed tw ce at
50 * C f or Pioge plapuegaere sapepecowih SSE, laiglle inssmisirom phi%f using) AT osrAN0g 8 Phed.
20 Touramides § x \$§Py° ?P%lsﬂ Repherptisn ERNA a9d saimem, eropm BHS ab 42 {ufop 185 ThRer e
i sol at ed"terEé\’E’ﬁwé § 571694 5Q “frforciqemiin each imn0.28pHC | 6&%“’?@ ‘I"Ptt,"éad(‘?ﬁﬁpn?ﬂst of
the 5% unt,T l?‘zé Ay hykuigizipg, clopes, Hes&'!)@?q Pk

o+ t he 3"“ " |

Xk isol DSt
C R R S

i brary sl't?lwfhmn%e cw"?ﬁ? was screened on nitrocel I ulose filters as above

USi N, é!uﬁfaﬁlléip§§f t he cani ne cl one pD10k-1 descri bed above in 40%

f or mam , 0.05% SDS, 5 x Denhardt's, 50 [err] yeast tRNA and 50
[err] sal mpp 3REEHNANRar} Mianfda Biio ¥hs $cfdehdd: onF%cJﬂhlbsIeG“&&rs We4Rve R SRt dpimc e at
30 50 “of thefcamineXibndipB10kA ddschibeddbovelin 434 RInmamidl, 5 bseN6logd 50s, 3 Bphamiesh. O
40, 000 plgasiyesst tFNACand D Gigliid ShifnbrY Spern DHA G118 H @637 BatRliitbre Marawdsiddkwite at

cont adeNniS0YC dor 30 Minkih 2ixISBE[ 6.1%/BHS CdiiOG &Yl dufdFadiBEraphed Of RgI000FIaLdsve &big ppsitivb al
Sequenciang ohe Stdsigiratod Manbah GiA0k-1 Sonkaining r1.6 kb Tisert wagl eflosanedr saguencing rdlimirasyi dues
r epr esenpartilcaglongnigassuits drb shdwe irCEigure16. The abddiined avino Beid residoasrbpresetti homologies

Expr essivith theeenimermotdisct or s sui tabl e for expression of the genom c human 32K -

ASP encodlng sequence |n mammal i an cells, which are capable of processing

' Gaprogsion Veatdisit r uct ed. Expressmn is controlled.by the

met al | ot hi one| n 11 (hMTI ) control sequences, as described by Karin, M, et
al , Nat ur eVectpegsujtabia tor pppessign of Bﬂgenmhmtﬁﬂé@f’ gnco sgweﬁl@“‘iﬁb‘t‘ dﬁm"%‘y

| i gat in e'!smgh' ?S?rﬁ"cpé‘?'e piRrsesinedntga-cantaning ANA were.copstryct ﬁ"R’?&i‘Pi‘ [§ copffolleddy” 5|
Supr 2) )hsze thioggin fl dMTilh go vaegeﬁéswaeﬂmdglys%aa& M-t istues (102) Q99 R7-

1 to rem)v naI nucl eotldes and

d N h Wn Cta
then di ges F‘? "‘%|y 2 P8 i ; |
nucl eot i ﬁgjﬁg%h Q%Eﬁ ?&)ﬂ? g%r%ﬁ:‘ é‘ ﬁﬁthe tsteg %:t?‘ fﬁ,ﬂst

nucl eot iyl cQQt £ SR 7 éﬁlﬂ llae% 9 bglal Wi th
Hi ndl Jg! /kdy E&lebtméﬁrgﬁs%ﬁ ). PhdCaa Z 'f%'drﬁe%h wad lsolaﬁa ltgat él% cll‘:’t 'l.%@ 8)

and the dbigh2h.! 8l Nohb Wsﬁz)%@syi 68 sHathd afonbmixttre tﬂanmsmm fzeu merideethe
CONSt I UGhirédcdabtrubtigh oPGAST WETTohinBCbyidebhly HaSldtidd sbalieRdikd. e sequenci ng. In

addi tion, m sdaitiény at deicatios of the dM] ,pMTMbo AfvRtainig NO-Bintiah GegUlatoly §igna| was aiso
regul at Qrepardd. goMal-Apo\WRboR! & Porfidne fathe BumgpNiver/6teil APBAIT Gona (StdUIEraNC.OF., éthet,
humanss!| iNuelsic Beiod Bésr(198aY 11]2627ea887) (Whioio tdnthins the 3Cterntinal regllatery sighdls. A RsiPsai22 kBci ds
Res ( 1983gmenl of22Ar 88 flunt\brided) wae tibrsed irso tha Smal site ef the plT pelgigker adgonyand trgnal s.
A Pst | / [Pesidrity 2of ZhekApof\r genaeamoved by digedtion) wite Bérbliublunt endirgdyithwidlenow! digestioni witho t he
Snmal si tSl.@nd tefigationvTheyesulting prcter cantaigs caughha$ beiettherdpadn igenp fiof then® terinus| asgene
r enoved chyfireRdy shideeyy-seuecemasitdls, bl unt ending with Kl enow, digestion with
St ul ,55and et qopsiuets pf. therhimap ASH IQ?'P d $heaMJrand @MtTd\Pﬂ§XWQ§ﬂghY°9'°§0@fweR9f°dt he
[err] ge&sa thed bn@df?5 'Ebem*fﬂdég% @ #HPT Pt 99 'H‘Ftﬁé’ﬁfﬁ 2 li’é‘i’l&%"f'ﬁ'f?glh)'m s.

S csst of TLLs 6 €020 P L P B o A P 'a'rfomgt iR’

fragments of gHS-15. Al constructs were isolated and confirmed by both
restriction analysis and di deoxy seguénci ng. These constructs were prepared
as follows: 1. the 1.2 kb and 3.5 kb BanH fragnents were cloned into the
BanHl site of pMI to give pMI: gHS;, 18 EP 0 210 189 B1

3




2. the 1.2 kb BanH fragnent was truncated at the 5 term nus by digestion

with Hnfl (position 950) and filled in with Klenow. The truncated fragnent
was cloned, along with the 3.5 kb BR@@H:19BNhto the BanH site of pMI to

‘gi ve pMI: gHS(Hi nfl); 3. t he fragrrents of 12 vvere cloned |nstead |nto the

fB ?ZH I s'te 3 er 'gttg%teﬁﬁwastwtcé ?na HSéH ag 'ft'ﬁt'" gﬁ‘%l on
3434) and fff"P‘f qg[‘ "W“E ?ilgg f"“ﬁﬁ‘f’%"’ta?ﬁﬂ g 2% r‘*’é&‘ ﬁt \Xé%"‘ed‘
wththetr?{{%’"m' B cat e '

S| te

o R S s i

fragment aty.Be, Apo fgﬁ%fw( MERLA); C one
into the Baglle £ k& meﬂWas%Qcaﬁe‘a ag'thWB ito gtcbosltnon'aé%@ a a%tl@f}a};men-ﬂaﬁthe
resul ting PAGEICIAS aCHaRs 4684, iR fiRgrhénd VeerEEI6riRE intd the BAAMHP s lpMTPo Eivel pTL N

in [erny exqpiHsieeh). 10-4 M[err] was added with 35S-nethionine to induce

t he et al | ot1ine aIsaing dMTYMScokstradiiwdréB@sfoirdticintp ICHDbIBSas [86tA6HKAE 1D.6 SickgthaBtob6 hr
the nedi um zaCanad ydedl witio P Strsttiidningad irdadecthe chetalidtidnetd epedndte? dingd fabblthen prateing h
im 15 plothepd.eci pitates with anti bodies to canine ASP. Non-inmune 1gG are
used as a caibr 8116 . $he pdivmmiig snalyred dbr ESpmat sigheted ©h detreteth Praidin evbjsheigsi on
wer e opéi mueaapbcipitatas withl aitibpdinsdd caping ABR Nooimmune 1a6k ase esedasiz eantig) t he SV40 vi r al
20 enhancer were used to increase the |levels of expression in CHO cells.
Thr ee vecPdr Qetimizetion ek BxprespionT- Apo: gHS( Hi nf | / EcoRI) descri bed above and
further characterl zed bel ow, and pASPc- SV(10) and pASPc - SV(1 0 V\/m ch are

const r uct ed 5 "d’é%& ?%@ﬁ?'%équt'ﬁﬁﬂ%ﬁe%ﬁd BPﬁ'& ?sﬁ Soogtar 99
Nre M- Il g 't '
; of 1 't'ﬁ?g °'°1°T

H ndl || be PEIRYt er sequences |n pMT The SV40 DNA
f ragnent p& Bin igin of replication and includes nucleotide 5171
t hrough, n t the origin), the duplicated 72 bp repeat from

5
nucl eotide 1@7 'b?aﬁtohosﬁgfbre%gon (ool Qéﬁ%mbr\héjggxb BHEASO &@raglgzhﬁka tJ Be mi-fle
of the or @mbeCf180 Bp BU4d DA Ragnfeitwdalinsb@ddaintY iteHin recadiigSthe MMl Ipkdmotet 00
bp fragmegdquénzedintoMTNeb $V40NA frabméht bpansling SVho efguﬁ)(%u uwctw&rhucuéotﬁe,
et al, DN&y7Tunmdgh\dutlbsties 52430atcfle Grigin), Tthe aeplicald. 22, bpGepdat frehh Inazgaohtaar {o7£250, and
Labor ataor yontiMiesvthiedgIK nucibBiié )10460dh. the/ §dd- ¢ 4hb) origin Behtaiingivels' ieRd of IRBHABPARNAS. This
anpl i fi catindin 1100lop fabreent Bpbianed fbom wiiidill digestiot $V4BiDNAI (Buchmam d.R,, lveal 10NOTupr
SV40 DNA Vinaesred bd (Js Doaxé,ad.), Goldggrringe Harbdr iLakmietane New Yarkd 1981 )gpy. #88-8411), end cloned

Hi ndl | | - dinpeBiRa2R, forCinfplificatont The clopifdlvectbheasragbwitht Hindll, anddheot190 bBSV40 MR\ figgraentd
PMT- SV( 9) iselateld piviel Sigctrahoresiandalignted int> lﬂlntﬂlgtlr!mtem GIP-patess PME. Thei resulting vastess,

pr ec edishgdesigaatedrrMT-SYiPlogrd tpMT-SV(19), g gmephia opprsieerisptations priseading teddT-hp
fromthe BrompEmin BMESY(9) thecenhanger i§cab ﬂ bR frefp j teey B’ Ik, sfart sjtey in the opposite
appr oxi naieniationgduis gperexinaly 680 by froppihe, s"t‘%'r"t start gite. Both, ppnigligng gte prerable; by the
oper abl e, °¥1 “Q"h‘éhefﬁ"t &%t %ﬁh?'l‘}ﬂ W‘Fé‘?"é?snarf W@?ﬂ'\é‘hé’?r s‘%’é&lﬂ%ﬁ@é‘%“a?'@“br"ﬂ?’? (Pl

to th tsefptes de h

po Pce S . A§ ;W e ecr | eg&, §?)' i,f‘s és bed {nﬂtaﬁelgtlfomt\h?sf
above- des uﬁeld fst%r o cPu t. 'ﬂﬁn 500
bp apoAl ij&h %

obt ai ned ! 51 § 'qlegpg wé%l. ﬂ &

into E RtﬁeB@dﬂﬂ fr : (2 ,mﬁl';;mqb fih u\éﬁ‘&a&l%d I ndb %‘ I ﬁﬁlglJW
BanH! , bl sebiich Ee%ﬁds.tla trgﬁé 9dmtéas|£t@@r ibNGoS 5. umama@htaaof@cte Jemsba Gwn in

(Wi te, Rridure 764heidlthe Sitiet aMing AdkRIpresbrt diterbnod® ) theSrinfarytimiidtoid sbeonde frdﬂnglﬁ'ﬁt
45 The chbiWe protai oRBihedeomepMISAdolgRBIHINAECSRNORhe difidPdncds rbsuit ARG bhse chéhgedbetween

unt r ans| aheshnroDyiACeERd ttie ddnemib abglivndeb.) Infliatidb rof rarglaichGRlat Bicledtider66! Bindhe native

unt r ansé asegdencegi on (900 bp). The relevant nucl eoti de sequences are shown

I n Fi gure 7pASiogtSy (10} cAnsédditioret medificatiora wasd prepaqat by dntégraing fpaSRIR\EH) iand tpVE-
primary afpaghiSttifltEceRtilergnencest Piaamid rASPo$V(1() avap digesiedh wih Bamhi eadd fEcofth and the
pPMT- Apo: gisisigted terder fagmany ligatethie e f3f @prtierc efsthe AR genp rableineh b BamdiliereBl(dagietheen
human cDNAgesten of PMTowp:ghPHintEepitlnBissrepresents ttheapartion opthe thP'aﬁfM% gepp bpginnipg at
nucl eo®d daucisglide 1354 gpd erendingte Quelestigle 36%’qi'}l§ beiag "Q?RSI‘R:'QB no fragmenties abpyenal
nmodi fi cat T'Bh“’tﬂz&"é""ﬂ WS in@Praiein jdant i‘°a*{"\‘tr? faipgddom % " 3i), but different at
Apo: gHS( HF pq aqkRpeltigns 28 cA0d é% from, E?H*"d’ APPAIRY é)‘)° \XB&"‘B glide seqyenge ofthe
BanHl and'lRXBHsertis,ghopn i FHaw®Bat od | ar ger fr agment ligated to the 3' portion

~of the ASP gene obtained by BanHl /EcoRl (partial) digestion of

pMI- Apo: gHS(H nfl/EcoRI). This represems the portion of the human ASP gene
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EP O 210 189 Bl PMI- Apo: gHS(Hi nfl/EcoRlI) For the genom c DNA-cont ai ni ng
vector, pMI-Apo: gHS(H nfl/EcoRl), the codi ng sequences were ob- tained as
an H nfl/EcoR fragnment of the gER® 290t188&1ng from nucl eotide 950 to

nucl eoti de 3432, containing 5 exons 2, 3, and 4, and part of exon 5. See
al so, Wite RT et al, Nature (1985) 317:361-363. This fragment was

| i gat ed & nent fromthe 3 end of the hurran ApoAI gene
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I ndi vidual cell lines growing in MCoy's 5A nediumw th 10% FBS were washed
w th phosphate-buffered saline (PBS) 2and refed with M Coy's containing 10%
FBS, 55 1 x [err] zinc chloride, and 0.25 nM sodi um ascorbate. (Ascorbate
may be hel pful in nediating the hydroxylation of proline residues.)
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-EP 0 210 189 Bl apparatus. The nitrocellul ose filter was bl ocked in 50 nV
Tris, pH 7.5, 150 MM NaCl (Tris/salt) containing 5% nonfat dry mlk, and
then incubated with 1:5000 dil uti &P @210 89PBt anti - human ASP pol ycl onal
‘antiserumin the blocking solution, washed sever aI times | n t he above

Trls/salté and [ gubat WII h 25 rr 5%f 'Ll s | Io Ki ntg
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FBS and t branacterightiarod AP Plotginer r] M zi nc chloride in MCoy's containing 10%
FBS and 0.25 nM sodi um ascorbate. 15 (Half of the cells were also treated
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i mmunoly o, T1TST with rabbit anti-canine 40 ASP polyclonal antiserum
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protei n. W&'P'b%( 'Fedlfm oo ';B’F°é°§b fes‘ﬂtfﬁg'e sr‘?ﬂ%" g 13 and 16,
indicating the ability of the cells to exhibit post-translational
processing. In addition, the protein secreted by D4 along with the
secreted protein fraction frompool ASA-|1 (supra) and from pool ASP-G
(supra) was conpared to human proteinosis lung | avage protein using Western
blot. 55 Serumfree nmediumfrominduced cells was TCA precipitated, treated
(or not) with Endo-F and subjected to SDS-PAGE in 12.5% gel s. The gel was



EP 0 210 189 Bl Lanes A and F contain 1 [err] alveolar proteinosis protein
before and after Endo-F digestion: lanes B, C, and D represent nedia from
D-4, ASP-I pool, and ASP-G pool ER&R10t1B9Bly untreated with Endo-F; | anes

G H, and | represent protei ns fromthese super natants treated wi th Endo-F.

It is evi dent tha Endo- ment reduces appar nt ecul ar ght
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nmol ecul ar wei ght of about 16.5kd when determ ned on a non-reduci ng

pol yacryl am de gel and about 10-12kd 2&hen determ ned on a reduci ng 55

pol yacryl am de gel and having an am no acid sequence shown as the mature
sequence in Figure 2 herein; or an ASP isolatable from human |ung"-

exhi biting an apparent nol ecul ar wei ght of about 16.5kd when determ ned on



EP 0 210 189 Bl Lanes A and F contain 1 [err] al veol ar pr ot ei nosi s protein
before and after Endo-F digestion: lanes B, C, and m from
D-4, ASP-1 pool, and ASP-G pool respgdioysd 51untreaﬂelm“”mmu I“ anes
G H, and | represent proteins fromthese supernatant$ tYedted wfth* Endo-F.
It is-.evident that Endo-F treatnent reduces the apparent nolecul ar wei ght
of all prot diams A add goesinl 1ty alveolampresichsisqraidie bdiera dad afer BrdodFudigastion: BoasB, The
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admixture with a pharmaceutically acceptable excipient.

65
6. The process of claim 5 wherein said excipient is a phospholipid vesicle preparation.
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séquences régulatrices capables d'assurer son expression.
4. Cellules hdtes recombinantes transformées par le systtme d'expression de la revendlcatlon 3 ou par
I'ADN de la revendication 2.
30
5. Procédé de préparation d'une composition pharmaceutique efficace dans le traitement du syndrome de
la détresse respiratoire chez les mammiféres, composition qui comprend I'ASP produit par la méthode
de la revendication 1, en mélange dans un excipient pharmaceutiquement acceptable.

85 6. Procédé de la revendication 5 dans lequel ledit excipient est une préparation de vésicules phospholipi-
diques. .
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