DERI VATI VES OF HUMAN BI LE SALT STI MJLATED. LI PASE AND PHARMACEUTI . CAL
COVPCOSI TI ONS CONTAI NI NG THEM Field of the invention The present
invention relates to new DNA sequences, to new 5 proteins coded for by
such DNA sequsmssses, and to the use as further describedpbeigRismiszguch
proteins. The invention al so enconpasses vectors, such as plasmd
constructs,. conprising such DNA sequences, being capabl e of expressing
the desired enzynme. The invention also includes host 10 organi sims
transfected with such construdGuRDREPRYD !?é-li-@N SsY¥egR . mammalian cells,
and transgenic aninals. The nventron also I nctudes processes for the
preparation of This invenglonprelates te sofind neproduationi systerfbeamdbin pautcelansoof
the inventio as_15 huma

salt-stimul a?ne g'ﬁﬁoggb %Rl@fi:n]i 909@8&%V9%t55ﬂ9mat i%H\e 33111 ra%%-l oP sounde signals

2 Backgr suaidthad thhepresswes iabra user’'s ¢ha dsmraspohdtctb ahbsg wikichawould | Have

synt hesi z ecretes e sal.t |l ated | i pase
(BSSL) [1 dﬁﬁ t%a?f P’@Pe%eet‘??ftf’% S&EPF@H%‘%W&'FV@?‘?W Shgh soupds will
57, 58], conhavebaltee $ourtd)ewhich as geh&dily afiatdspeaRatiSIIRPRLST loudsSaikard, tptOf
intestinal fat di gestl ngéfn‘iqt;{ This enzyne, whi ch accounts for

appr oxi mat el SeeM4dhe izt iginase diam 200?‘61 s°‘|"’§era'°ﬁ61i$dsﬂ§ébﬁW&ltphpﬁ%e in
vitro it hydsQr¥é 8gingXimulatéd) Bhid bbroeivdld-scdR FPHHRASH] oWrsas QU

chol esteryl -, eqnd rlgtal rltr;/‘luaésters| E)arnocttf' sIygkgaphosphat |r%quf'ycero t(vﬁ"i%]
Furt her nor e, SQW8e”.  activity is not restricted to emulsified substrates

but 15 mieellar a

(1110 st o nat PAIRE (7 {RT @ cBRvaiorl lenh EBHafalat S iag el
st omach, andswnth@ma)d'easalﬁrs;omm\@dl bvm,staeroSec& &throader M Bj I”Appa:tetns souat

i nactivationg LC,,Rr S 1S L.l d . chynotr, | N
2oaa] it e R ER UB SRS RG] b6 kRS e Biuted Rt by g
heated to  Co@er®D He&rBatk BQ, rProspadrs. foMudasaura ey "S/ouinali 6 the SAKHE St
that the end oduct ot tr estion re different in the
presence of % \/?f X%'gd?%y‘?%'?‘éﬂ gntHe ”‘Eﬁq dhe defim “Transaural
concent r 46i omfe:tuc 2@ éll’ﬂ@ Shesirat M R, "Mm,!/s ofl Hebdn 1%«Hp:t:t@l &-‘EE&W&%s (1332-

e carboxylic ester

beneficial t 0 t absor ption

hydr ol ase (0%1551095%5@»4 GeReeE . Bau J}uu@@é{%ﬁ@@@ﬁemﬂn@r%n&?ndy%% be
i denti cal , oco,wenk,agsp,eggnygzmsyggéar to BSSL [S]. They also share comon
epi t opes [8, 7} have identical N-terminal amino acid sequences

[17] and are inhi bft¥gndly athihe)jqass selatingetd rliregtiorrefssound sougcay. casebé ne
and dii sopr ] t othesize that
the two enz?gnééﬁggt{%&%?rc# g{%&gf Jf@‘ b?%%uﬁsygﬁi aé:glr’tré‘t‘l[]?g %%c?ﬁg Vo S8F

mol ocul aROsiim@ages such h$ eeﬂm@lenf,&;ol@;}elhmjtpttiammatsmrrmhldbbe actdraplsied.

patterns of gI c tiQ S, recen est ed

3 Dietary |ipi ésgis'éu{gs i) ?tgﬂ'tngsﬁ%l‘l‘%?"ogﬁe?{g%)}L sl‘lﬂéhes'seeﬁ'é? FPriecth
triacyl gl ycemgﬂa;s conisé ishty o BbTatelaBoIA s6lrce att S99 phifitiSpoimOosmep thame
lipids, e.g. atty acids and the fat soluble vitamns, are

essenti al %‘5 3'7’ pgaE%'ﬁstT't uEApds tBe'f‘Sr'@”@%&eFf‘?fsl havesta B tailgred intsush a he

triacyl gl yceww 2s 26 rédristrast, tdi&h&h@f&neﬁ'@@éﬁﬁ‘%@hﬁd ptes@ure md%ﬁh&wkfnétﬁéjfro
i tam ns. and chol est er ol, and di ac hat i dyl gl ycerol's,

fat-solu

require %dr%f’?’sf t $he egs wouldhave rgegived ins deedie 3/4 §@UPoThe9t§0mdtIUpmm c,
absor babl e Jé&cﬁrl&msfbbﬁkeﬁﬂtﬁa_@ t6284dH Qétsofaé f t%ﬁérai Y& Qééﬁ@eéﬂmeﬁ {. , and
group of enzynes called |ipases. unan adul't e esse |a

| i pases i nvcﬂa@ %haéac"e” bvm&fsdlomgamagrasewaﬁohspase pancreatic

col i pase- ri- and diacyl gl ycerol hydrolysis), 15
pancreatic ho% h%jﬁ cylmgphati dyl gl ycerol s) and carboxylic
ester hydrol a?én ﬂbhestl-bxw Yand fat ~ soluble vitanmin esters). In the
breast-fed newborn bile salt-stinul ated |ipase plays an essential part
in the hydrol ysi s oXL de¥hs sipnalfrec¢ivedibuthe leftrear,oned |i pi ds. 20 Toget her
with bilgpsalts the pr i.pid di gestion formm xed mcelles

f r om whi g absor ption g%g{rh%sﬁéﬁkg%e%ed * %Srﬂ%'ﬁ ®@4uses of lipid

mal absor ption, and henYEe is the sighal atanistritted bpnise feftismede tlandaieumrrtat) | eavel s

of 25 pancreati c coli i pas or, bile salts i cal
exanpl es of such |ipas C§lgq§§raé\§gpt5%qepgﬁégnght SQyiee @?‘l’ﬁ‘?@ef"ﬁirh?gysti c
fibrosis, a common genetlc di sor der resulting in a life-long deficiency
in som 80% of the pati ents, and chronic pancreatitis, often due to

chronic 30 al coholism



The pancreatic and |iver functions are not fully devel oped at birth,
nost notably in infants born before term Fat mal absor ption, for

physi ol ogi cal reasons, is a common 35 finding and thought to result from
| ow i ntralywgi pancreatic coli pase-dependent |ipase aﬂﬁir t
concentratlglr?gaé(S 4,13-15). However, because of BSSL, such /Ehbﬁﬂl%%
mal absorption is chh | ess frequent in br@ast-fed infants than in °
infants fed pasteurized hurran m | k of infant formulas (3-5, 12, 59, 60,
61). This is one reaso advocgau t hat newborn infants,

particularly 5 preterhs nfgﬂ?ssfe' f%ﬁf“”&gﬁff& Sqpuce sRgakehl RdeH&E il k

shoul d be fed non-past By =z trdnsfet furctioMopidieBouraé r(lletléspeaken( L®)to right eaf e
present treatnent of ﬁﬁtl ents suffering froma 10 deficiency of pancreatic

| i pase is the oral @i 5t rarsfemfunctioppf US'PS/SQ%‘F@@WRF&@@‘@TL% t@ﬂ%lfd@af
preparation of por C' NeH,p = ﬂaﬁﬁéﬁﬁfﬂcﬁoﬁ%)‘@ﬁtsso@é '(Igaéfp gﬁ?ﬁm%tnght ear
pancreatic |ipase i s inactivated by low pH Such conditions are
preval ent 8 n t BRIVingofion ch with kﬂpwméigﬂél§%tth§mscdbalth9 seunil rsostaer atdan 5
pancreatic | [ Yol n he, passage
t hrough t he. g’iggrﬁrﬁ%h&%ﬁc{)ﬂ %Ea%‘lﬁét/ SH% &#tgiln tHe %6H°§a££ ?Hal t(:c’atrl?noftegbg e
conpl et el y olpedensakelsy THie eguatiari clearlyl shra}/w dba;teshe)fmmm*as I@helrécartgebe

doses adm ni uat e for npst t| ent

prepar at i onsﬁlréééggw%l%purae cgér%ggaﬁlgpaaﬁng?'gag'log sr@@? e?"r?e aEY eﬁ‘f Hh‘(?éteﬂeg}?t"x

f ormul at ed whiecdingftes sreférrealigh dsheneaciadstatigicanseliatiob heatrix) & depisted@ il the

di schargqﬁg\t}ﬁ\}enz’ym onl LY. in the relatively al kal i ne environnent of the

j €j unum patients suffering from pancreatic disorders
have an 25 abormall HQ d j_eﬂzgim and such tablets may fail to

di scharge th zyrre eforg _be ineffective. Mor eover, since
t he preparat IRy _on"iLhe mar
‘ﬂi<

there is ar gH”' Hbﬁ?'urmrlﬁagﬂ hat may cause harnful effects to
the 30 patients Or resu in reduc érapy efficiency. A further

drawback with the lprmeem, qmlt:bpalﬁatwalnm methddator a créds€dlk cuPBEIRIonOSolRtide!

li polytic act kﬁ]gl es n col i pase- dependent |ipase are not stated. In
fact, most of° Fhapp it 6%?3?’ e up\Pf| HRAY & dpudspeakersy wbsthersymmetyicalrpr s
may be 35 omgn-symametricaly many patients, suffering fromcystic fibrosis
in spite gf suppl enent ati on_t her apy, suffer from deficiencies of fat

sol ubl e ¥Pt ami ns JAP &erYsNntionpl prgggt@lk cancellation configuration for Fistereotpair of | s
a great needofidpeBk&dU it t u

human | i pases ar‘l)d Wi thsgéft?)‘oﬂhtrgﬁ% ss![yrg%{nes d%{’ecﬁﬁls@uﬁy&mﬁﬁ&hb rg(%jd%él?

be oral |y 5 Images arestiltsred throughmi erpsssalisicdaneeliatign fnrmnseieﬂpwegac;a stereprysair

or several rodugts of  the
present | nventTeh SRELA fecdr o of SGHIR Tan) B direcPRRECA Tl BFen ¢
ot her |i paseraiforarianged irorfbonatf oa hstbherprghmr accorate csintulation Gondy heithin

| i pases. ,40 . r me hunman nts there.is obvi oys

neod to PoprSRIAMEY €1 100 of UF ohPeich, i PefeRe 1fshing: RoreRpr Hamors
past euri zed thamawoniblidsffeakensse mairécﬂd:em tHe cros$ralkksancellatiorStechRue breid
uni que pr OpEJtI es that kes it ideall uited for substl tution and

suppl enent at{ oW taﬁeﬁhﬁps)’ em VY?”'%&ESLBTE aBéE JRERNBLe AKitere (mere wakpowns

adm ni str at ithan equatio3USCodder laf8 iBalEk RREEHAEE thdlf GarHhallsaa tP4rREEEN thdMly | o
activated in contents of the small intestine. Its specific acti vatl on

mechani sm sHBEfeqtFNeWen dissieterenannais el Inferarafionswhicht generalised theuerosstalkds
during 25 sdapealiRionnd é?@sﬁtﬁgﬁertcﬁ Ib&ésp%'aﬁé’rs%r Qﬁ\; h@Rber of ihef<? Hcft\ﬁ Jyroad
substrate specificity it has the pot enti al on Its own, e
conpl ete di gﬂ&ﬁ’f‘?’%’ﬁatﬁ solutiong yyereljanlyagiveni i @s, atltembum rsgivenen findetemhinhtee
vitam n 25 or one listshdr, MY be superior to pancreatic

col i pase- depende 5 pase to hydrolyze ester bonds cont ai ni ng

| ong- chai n poIMmsdinglrtattbejlmfahtwn abedsis providéd atdwnﬂrreﬁmoetm‘f spaein i C
li pase and 'fgrt bsence of or at low |levels o ependent

|i pase BSSL ‘can prﬁuﬁé‘@e?‘?"éﬂ% g’ ec SHPPE Somprising) g 9(%&5 8?38%‘? SPEAkers, \A tr o

even if B0e protessenkipdity o ebdrtnihing/ voreiB, Afthir adeMRbNspace, bNViRlhSsourdy t he
presence of BSSL tRe end products of triacyl gl ycerol digestion becone

free fatty SOMERe '§iecate é"§5f°g|eye%w5ruaﬂ S0YRst seUas Mears fortseleckivp i sulnget
nonoacyl gl ycer ol generated by the other two |ipases (5). This may
favour product absorption particularly when the intralumnal bile

6 salt levels are low (3,15). From a historical point of view

i nfant formul as have been devel oped, and inproved, fromthe concept
that their conposition should be as simlar to that of human mlk as 5
p055|ble It |s de5|rable to supplenent such fornulas The

-, = e . -, = o

&L are of a non-hunan source




7 The invention The present invention is based on the cloning of
cDNA coding for BSSL derived from human manmary gl and. W have 5 also
i sol ated, from human pancreas, a partial cDNA coding for CEH. Deduced
am no aci sveesssszces fromthe human cDNA' s and conpari spor/oBbgioEEH from
ot her species, support the interpretation that BSSL and CEH are -
identical. 10 As will be further detailed below, it was surprisingly
found that the structure of the protein as deduced from the cDNA
sequence is djuhbfotishEaKRE! sdidi QUbIsBE being UWelddt&y fom thedpilRdlit) oP TRRBpeditits
structure proved unexpectedly to be nore like the structure of prl cal
esterases, dwcthegkasis of ghgylqcatign of Abe virtual sound sourcefn; ther dgfined ppaceoand

Fi gure a i r i i : .

protei n as. qrpanschtr Bpding &Rk Gincelladdifolob SOt B Séibctod sub dal o the

b) a prot ei Houdspeakéraed by t he am no aci d sequence 1-535 in Fig.
VI, 10, ©) a pr.ot el S _def | . J i j u -27

n Fig. VP IR ot @elFhl 3RE iy P RibilasT 3 FRta ot fBune

1- 341 reprodocfiorg for\leprodlibing sotind byawayodfea pluralitgedfi speakens, tihe nesthod
aci d sequence 1-409 i,n Fig. VII, AR .a protein as defined
by the ani ndC: rﬁ'@eﬂ\feﬁ{ﬁ%s ?Lf_ gqt&rrgg\mg wherg, r)(\llﬁilla'g q,qf|n,ed space, g’)wr%ua(li sounc?
conbi nat i onssoRfcePiPtiotfNed dgid,nest eaélerviklal sbdn€. sdurce, apslyingf anemsbytdibe
am no aci d sequence in positions 1-278, 279-341, 279-409, 279-474,
342-409, 34%ansallalion RIgeRssop. a siyb-set of jthe loudlspeakers.otald subsebPeinAsselpsteded
under b) 109)frdf the pii Y Jtabi@pettkérd GeheObasi®@be 1R 10chfioh @PERS Virflf Ibhdd
to Figure V, 30 i) a protein as defined under a) - h) possessing an
addi ti onal , Squres inithaldelinehepans- d, nanel y net hi oni ne, and functionally
equi val ent vari ants,a t . 8l i I -
above; 35 It shﬁ"u ggﬁﬂ}fﬁg{}e ut8 %%e:amtg ﬁef'BPgtR"g%‘ %Qﬁﬁ%&%&%%%&g@e& al'(laz%ws

f, h and i aeoumteisirhulation loeei degreae@alrange af virtued peutcee bboations trenua asiingle
occurring BSSL, but they will exhibit qQne or . re.of th

cri b1 cal ot urkd S SugieRkert o gt Rgever. thasegiection ol B.ueR, FFigabiY o
gi \t;en begaw.a p?ir) f;;«i:d'u tgisalaw p&ﬁﬁﬁt@%z?dﬁﬁdﬁ@eﬁs@lob&!ﬁttﬂrﬂb&t@& gbeﬁémsb td a,
5b, c, d, e, f, and i ._abovye. L. a DNA sequence according tg Fig.
1 det i ned Uy SERRY SRR o TGP A IPELEPRREPhURSGR 5th e omiracessg fnis 5
a DNA sequemnifnber lof2ihdBpaident @rokatalR dandelidtion $rodbsdes, each Glerdtigingr Withi &
defined by the am no acid sequence_ 1-722 in Fig. VI, b) a DNA
sequence 151Rair7at loydspeakeryin @ muljiple speaksiatgpy1 5 her deriviaionpefoths arasstalined
by the am nQ pebifatRfIHS%GrdeesdT h BaiPidideMital to thatfor :
151-985 according to Fig. Eblrlc,: coc‘:?ir r?ac Bar flo'r ei(r_'lea p?ot_aetlcr?rdefl nSQﬁW{bﬁg

am no ack@ skpubwoberl op hglepende¢nt ¢rogstalk pancefiatie) matrikianedujes which San1be 2

di N ; ' . ¢ . ) > d
Sequence 1. Jypienertbg iE RGN Sn amay' B'qd/Aindl B Thd 0SS E MudsBEaRIL REAE 1
Fig. |1, codnulgj-loudspleakert éreaypraidethe dedtiahedvenage vdaasoura@c achiseablie byean

1-409 25 in Fig. Vi DNA sequence 151-1574 according to Fig. |1,
codi ng fo@rtmt%ﬁ%d r?ra féﬂﬂ“@é’ﬁ?‘h%fa '%?"#I‘Pémé(m no acid sequence 1-474 in
Fig. VI, g) cEnmbiimentscsfcetheIBGeritioh2wiCems bendesicribéd guith feferencid g thé

for the BéOt in define .??‘y the am no acid sequence 279-341 in Fig. Vi,
h) a DNA eq‘ﬁ@W&?sggb‘f" 6 according to Fig. |1, coding for the protein

defined by the anmipmguracitid SRWHENE ecahk@ntional 48%ed Npéit Jconbiduration  with thiNA
sequence 986- 1574 according to Fl_/fg I, coding for the protein defined

o
by the am ndeagqcaivgémmgum@ 7om SOUrGesHp pars g already discussed;
10 j) a DNA s C 137 J j | |,:e+:C AL t he
protein defined b?/q?kﬁg gm%&%a’gg%dﬁ%@aue;ﬁéﬂgp%3584%%’%% #vﬁthFﬁ%&{}%prgss%S a
DNA sequencewunmiys-of sTdssaalk crdéeligtion progpsseéd;, coding 5 for the protein
defi ned t he am acid. ce 342-474 in Fig. VlLI. .
signifi cgﬁt funct iFg <% Brﬁlg é?e%s aoﬁatt%ﬁa F%tvgﬁtf%ﬁ L"r%é’s"i"ﬂ‘eéﬁ' gﬁ?vtv'zg'ﬁl éh?or
oral adm ni dbuddpeakers’ arealy)f doeerageant theabadtallplasg @be hiofizdntakepiand tontaining

the ears};



c) acting as a non-specific lipase in the contents of the 15 small
intestines, that is being able to hydrolyze |ipids relatively

i ndependent of their chem cal structure and physi cal state (emulsified,
m cel | ar, weyygishés) - d) Ability to hydrolyze triacyl gl yegycBonofésh
fatty acids 20 of different chain-length and different degree of

unsat urati on. e) Ability to hydrolyzé al so diacyl gl ycerol,
nonoacyl gl ycerol cholesteryl esters, 25 -lysophosphatidylacyl glycerol, and

retinyl and ot her bl e V|ta n- est

et iny and oter Gl 4 GRSkt RIS S reuraly bbb, e

al so the sn-dppesiriate bm%dtalBBancella@n Proickidey fbﬂtherﬁdﬂflgotatiuntdif Figliredyl y
primary but al so Ei ndart%7 ge sa endency on bile salts

. De
for optimal activi t'?/“'e ilustr E“’:?HPF%?%?E‘%%' ‘i‘%‘&?”@é fic contents will
not affect the Figwed® Musedbs affiveCbldupbakst configirdtishant i al degree.

j) Stability towards inactivation by pancreatic prot eases, e.dg. tl’yE)SI n,
provi ded Bile sal tfig4re 7pilbstrates a“SaRB"CABP'I‘l ot V["(SUEHI AtRtico Pﬁ‘é!BaﬁP‘l‘Fc&ﬁd
beparin derld@}do\heél,m,tat,gn!g,n Jﬁﬁé’dl@@ §cd:phat e. ) Ability to bind to
i pi d-wat er 1 nterphases. StaBI|ItytO permt |yophilization.

n) Stability when Figywed W%Wﬁwaedoﬁunéqqfﬂmsaw@hnﬁsuﬂaﬁon, human mi | k,

or mlk formul a. The iC ng f pl ti
substitution, oglﬁteheéﬂr)la sﬁ;’E{";lJrse %gbteéqgéf%r ‘%"t“zyg é?H?&E%) & ce"?’)lon

j) and 1). FFmpleMétﬁathuuqu@.BeﬁJr lcm:ajnsaagIfuvermqum)Ioni'cunmIalcswrces usmgtﬂmafour-
necessari 'ﬂl& ex(pt on f the proteins indicated above, the
appropri Pe Psa'g éﬂY: 2 %ué? d above will be inserted into a

sui t abl e vector Wrm@hetmelﬁbws allamdsmduleadaycm'cmamng fousutidd%bbﬂ(diﬂiﬂ QRgas) sm
The said vector wll al ag to conprise approprijate si and ot her
sequences erdbi't ﬁd""}H" chl’?ér PEEERSaM toomBlypertsal f *R3KW el?rﬁcesses,
Sui t abl e expisems riddt YoaRPiatiBns only adj¥éédt pAR bETUIRpEaYrs [ UseahBufiyes it
is possible to 30, clone and express a protein of interest in a variety of
prokar yot i c SO XAl FOUIGes Mesradiaceanirairs mpp b aiected (agwillckaisgpn when

or gani swssar&s‘ibﬂe.hsrmauress)npa B HRInNG Snumber (31515 b3talk?BanBUIafiS brdddsbey o,
i nsect cell tures tures, plants and transgenic

ani mal s. Eadiet@sen pais \¢if MISP@%}@IS&M arasrrw of faun Ipadspeakdrais adt tawrabessiand
di sadvant ag e C ver ne to be expressed
is a uni queeogr O%Jggqn foCrQ{A Elrlcr:‘az)r(g ol%d%&eaake% win- 152!

12 i s avail abfte. selectnoncrafrramabgropsamé drasstelki cancslationnproaess 5. g@arned

Baci | | bti,l d .
cacchar omycd U refiar st e REFFESred AR PouliBton KBRS, Fo” pynarietyo
cells andOC@Buﬁdlah&geE@W’ﬁﬁlmamd fidns @firections w&ﬁdh aitd tcoversd aive obe qeaipbf | a

derived cells. use ant is.the tobacco planj. Possible 10
transgenic éﬂ‘r“i‘?&’f*gk%fﬁe %ﬁ?ﬁe‘gd&e“m”a' W’&a‘iﬁ Bfe %ﬁ’cﬁgp\a‘?ﬁ t%etg‘PBP?' aPé
exenpl i fi ed |Byddpebker8dand |tspfe§bé*¢tﬂleAci&§£aﬂ( SancellatibR Srobess. YR aslo \RCindFe | S
exenplified by pMA 91. 15 Possi ble insect vectors are devired from

Bacul o- vi r usound sopeges; of| differgnhdirections aje e besyathesised; andplayedbagk ¥ig an

Possi bl e pl afptayV&r iithol& sy Féé%‘?ﬁ Je%ﬁé@tmecrxbstgikaéiﬁdillatlon ptdteSY Fhddules
system both natural and synthetic pronoters and termnators can be

used. 2025 relating go mmﬁymem nﬁbUQmﬁ@hgtsww impleropotedctogdeliver each pair
expr essi on Safséu%@hoﬁéc]es %‘P{féﬁﬁdei?& AfaRing JBRY tﬁ&“ﬁw@'d?oé‘&s is ahﬁﬁfé gh%@%de
t no acl as, or

N-term nal am no aci I oni ne confain ffew extra a

be fused torzalm\eswol ogous 25 protein, (e g. proteln A), or differ fromthe
natural |y occ @% rot | n wth res tt COSﬁ|| atti. onn. i
Furthernore, the vett' qrate e PRV &P cesq gﬂ%‘? qﬁé gaguon giyen o?%’é{F'to

export the propisilen the |§ﬂéealwu;plaasgnoWn ir0 Figiee 3. THauldyeue coReistyTof ?aoiib‘us,
further aspects of the invention are: % g vector conprising
sequence3@odronyal eair gt loudspeakeryLd; b2napd aspkq fread paﬁdxféoudspeabsr-%al-ihdé

or gani sm COWQ{}%@% o cu%esgn%”%@%‘ urdd with respect WShs ‘;dgggpwggﬁa%g@e?%g}e

process for t dugtron o
growi ng a hdmengrg‘élm%men vnrtual |mages|t\a1 no g7 are sbvon emasating fioow diffierent a)

above and r| ficati are based pn.

xpr esaton  Pearat-ep Adlier 8ogecdy Foh g by SAueineds Ao Rishe" (raspyine
for purification of the naturally occurring enzyne, as described in
reference 6. Addi ti onal aspects of the invention are: . - a

phar maceuti cal conposition conprising a protein as



speci fied above, 10 - the use of a protein as specified above for the

manuf acture of a nedi canent for the treatnent of a pat hol ogi cal
condition related to exocrine pancreatic i nsufficiency, 15 - the
use of a REElogkssss specified above for the manuf act ure ?:Ir %gzgamsnt
for thetreatm&*nt2 of cystic fibrosis, 20 - the use of a protern-as_
speci fi ed above as a suppl enent to an 8 nfant food formnulation,

-the use of a protein as specified above for the manuf acture of a

medi canment fqr the at nent  of roni c 25 nc titis, -the use of a
protein as sg'é?ﬁt'fo"@ rﬁﬂm%t"I"cI)rmtﬁ? Ps"e"ﬁ'a?\t?% ‘Eﬁ"g‘ BRir Sheignalsnisneralisd tohe

treat ment of ciogtalk cartriiaie® bices niddudely o hpstopiidte pHirs of loubiSifedkes Rhich
protein as s eCIrftI?ﬁ(I above for the manuf acture of a medi canment for the

treat ment of SOVer thelagatign: phthepfoyndyimaggsy fpdr greagmfncoverage ate shewa, withy
protein as speaspdaRer ﬁbQ\QeerIdeﬂeI?;@mg theROMaPSEMOE 39 (£ &BM)) Ef‘ngnéndt 95 t4he
treatnment of f at mal absorpti on due to physi ol ogi cal reasons,

new 5 for left and right sectors 32, 33 respectively and Ls,b&rf@nrgaram\eerage (sect&rhe
DNA sequence S n I

2316 in the gggughgglacégdé oIr?I It:l I"%e‘IltII ﬁ::sé}é?es &ea#galtgg'c Q'Ié'%sIIe'E‘g ‘I"Pg'r"ﬁ
posi ti on 2318f processedmaignate hadngdeft angoight lcompaddrﬁsﬂx,_,m,t) dsr lsewd ait eﬁe eers

protein, but_is_i d in op,d, i,dentified in Tabl.e 0.ln

one enbodi mstncI %IIII § I’mﬁg‘?n’\%ﬂ?'.e%ﬁ II%' 6?0?%’ nea§E ?I’é’quﬂgﬂd'mzm ﬁ‘epﬁﬁ'f' a‘é s
a) - i) abovbudqumkensi dppdoprinte 36 kied RUeraPbearmad/odithese s@ﬁhIﬁUbSt antially pure
form The |%uences s defined i.n paragraphs a) k) above are 15

in one emfbdi nent Ung kvl BAviRe ARURE FoUFFessYiag dhe Pairwiise congapt fani
substanti al | ye Mh%vﬁ@rm correctly @m%ﬂlﬁ@'ﬁra&lr&%hb the29yrﬁhg§|§é’d HidrllS to the?d
amno acid; b base pair; BSSL, bile salt-stinulated I pase; c- AWVP,
cyclic adenoSRRIEPRERRAYEEM gresstaticigancellation proggss. Using ahe warrmlwbownam
dalton; c [e

cthyl one i apPie 2 SoURF S8urge con b AN ARRSIIRE o U IR BOGLF (o el
pr opanesul f ofipetahcsegtorn{31)n disst @doplymacEhe psyntbesisddasighal to ﬂgfelcrosstalk

I I |,
e ect1 OPIY Ceiar % pRRULUD L9951 L 95 o s e By 50
Bile salt- st asntihaapenits npmeﬁerﬂ vilutﬁm&he leftGarcibarx Yepending em fnedamétasresfeﬁ
3.1.1.1
Met hods s'ﬁe PERYSSR SUTHResiRG 58YTeRr OpSF 4be dnage gh'fgsg{%gem F?(ItP%dthler om

hungn mi | k asymhesismlsbtyaldesecswhed%d to tlﬁéb?qsy’?ﬂdgca%gaﬁ;ﬁf G;éﬁmg?ﬁhﬁm for the
production t nz ther purifie - e protein
band cor ggtpiﬁ‘%? n%;IAﬂ%cPﬂ%"qq W&?@“IHE@G Raving g‘{"ﬁF‘ﬁl ng with Coomassi e

Brilliant20ol ue, el ¥.é rex@hipiee Showdmabbée GRky éI;IbeaFI_VtSnE gf:de\ég tIh%f rthe B&lrmse
purified enzyme, together with an equal vol une of Freund's conplete

adj uvant , Wagoq;ge‘arqs@rr:ctg the cegsstalk cangellatin de twithin ahel anale between the mairaif
enzyme W th | ) e s

i njections. I?ﬁgséégggﬁsﬁvv\ger‘%wbméﬁ%%lg 3 Eg%ré\g%ks gf I;Ié?rgﬁg Iggxﬁﬁ%goéﬁwyand
sera prepar edergnds snoha wiell amw[@‘rlp}ld}speakers caB, satiafise atithim mfcanapmy ¢in

BSSL wns i o0 e 7 peaeetiph GRYFRER. el Buwing Rordl] ERafBiet wR, lakefi

6M guanl dﬁsnl frem expériroents hWbrqhddemndstianeI\/tIE})TmffeEhrtthpmeadytcbnflgmlatlm gaveed

to peu ion 7..C for 300

i odoacet ate %'I"?gdgé’d gﬁtfefeéII S‘U:aﬁfﬂ'qrhcffﬂétﬁ Sorfnsk 'IEBeTI |ar‘IV§'Bt598§r Rhe88Mehe
reduced and vrgdpeEytiaTiahduispehken plagBmans over culteshtlidyddt practiceephades G 25
columm, equili bra’iﬂgd W th 0. 5M ammoni um bi carbonate. Thirty [err]g of

tosyl - L- phenyfBIUAHFYR! IRYAUSr WNARAY SEPBAtORP IRRIARIECA Opytial inspection,
(Vor t hi ngt onjsddiRP Rt IFigure Y53 L RHIE IHaG- jusI:rtﬁr‘éQQI)gdspIéIﬂkerUS.Al) B2 Lﬂ‘@Eeﬁd@ﬁqtre

before |yophilization. The Iyophlllzed protein dlsso lved In
1M anmonid®m Beakr #sh Righthrairanged at QddiGentneaFropt) ?nﬁr r:q POf IRIQI}thmCh b&éﬁs It

dded. Af t t. I
The trynti o disblalf BUBR hBing, by il A reBbRRle ol ANRLS" optiRfld el
(2mgy/ M) . Th‘DfeQO\I’ﬂ!lﬂgh’ @d showr in Gfgute yﬁpsnTrImt et BﬁﬁklgMSfrontal ql.II'EdDamBO@T,aEBEd
on HPLC usin v%n% IIY: tﬁ%KeItif/entr%hgasue LI: ﬁ.Z nd nght/Eentrg p%Irq.%/mi thIveag_tgoJi (sjtla(talgt

of 0-50% acetoni




trifluoroacetic acid. Peptide collection was nonitored by cont i nuous
recordi ng of the absorbance at 215 nm Pepti des to be sequenced were
further purified by rechromatography usi ng the sanme colum wth adjusted
gr adi ent s.yw@§opagxp) €s of peptide fragnents to be sequenced V\F&,g/&w#@§7
under nitrogen to renove acetonitrile and applied to the SUSRHYE? For
N-term nal sequence analysis, native BSSLe6 was dissolved in 0.1% acetfTc
aci d. Sequence anal yzes were performed on an Applied Biosystens Inc.

477A pul sed 10 | iquid- hase sequencer and on-1line PTH 120A anal yzer with
regul ar cyclé BVLSP%\WE SYE" ‘HE'Pnaca'lsE"‘Ftr pareqof headratation: te fage thevintuallyand

repetitive ypédiisnedcedurbé.atiesl unconvehfidhal L%Wﬁigﬂﬁfrﬂrrﬂlﬁﬂﬂ%'i&wgofﬁg 8kiS: of the
B- | act ogl obulin, were 47 and 97% respective | solat1 on of

RNA SanfAE PP 'ﬁ[]}?é'fﬁbﬂfaﬁ%’éﬁ‘f'ﬁ%"‘%fdﬁ\ﬁﬁéés'%'m%ﬂﬂsa@wﬁjmsath?atapge from
gland tissuesggery Gy aieesl oﬁtth%uér%%rté’ o@r’cﬂe Wsﬂste@l JouMd! saflple™ $he Left-
guani di ni um t hi ocyanate (1-5 g my. Was o8 trac{'eal‘
descri bed SoyRight pafRfis [gispeaigr WlA)-J R3anot Onlmslepmplarm aigng theorear dmgtfaﬂhy
on ol igo-de t € |

D. - Const r ucﬁ%nma&aldg '@?‘tée(r??%‘é" 043(? fl%%;aér}rﬁ;'owa%& fi L§gyr nﬁmleﬁpyeﬁ% I.e.
[err]g pol y-iadedipgenaint ﬂ\lﬁcésrahqvhmrrmmw thererakgianevas denat ured with

t hyl h W th_ol i g T i
(Phar e o 50" (Y AREHLF etefithe s uRBMaR0L FEcibinb! ghe IR, Withrates that thd™" °
st andgr d p[ ommmejglrg%pr[oﬂaﬂ:]esb Eesmdp&kémmﬂjcsyse?lt&ﬁ@hmt&d[?& lﬁﬁrddn%inm tVéltRIAD
accordi ngt o er, an e ha i gase and B-
were oni '9loeds SVEIR} othel ?aé'ésc?ff 'gagsgeak%rérfﬁe’?ﬁfﬁfaé’ Ve veids are fl'?"@"@i’c@geﬂlNA
vvas di gest eohput*ahsa%n iRNAsiRe F(.\E@[oaaédéyka}s) areeu%‘édt Bﬁa ltneogt(c%ﬂ%chsw

ed

treﬁjd é EcoRl net :{v)I ase Ends were up

KI enow enzy B PR (Righabioss & EEtS'oR?f"‘I rontekd) and + 120 (Right-Rear: L4 and

17 cl eavager¥art LsFECOfRe #HMaf PBE® bafty!

4B-Cd colum. The rv0| d voleur;e far act i g?t\a/\s;asgﬁ: Lﬁf@%%{f'?g 38’ i §hg]k'iﬁ'{&%glmand
the cDNA i gtéﬁe'éﬂﬂmtcevefim +10HseRors bR B Addpimsq:fn‘d'teasmtte-ﬁahedmtgm land

vector [ packln iel err] reconbinants.
A cDNA | ﬁgr e{rrnlfﬂ’:fré nt¥ uman B\/%ai‘%ﬁi'ag%e‘?’? ve@a??%‘ﬁé tre'tf}%'gu 1p)appdd
froma worremm-ftdchngamnmmmspﬁaws propfd%ﬁ rb@mdenmdaagecm%ne%abech
Laboratories | nc | o CA; Phages fromthe cDNA
libraries V\éPeﬂfFéats(?&t‘HF EgtxfBTé?'er]se?ﬂ éﬁﬁ"e the'ef'érmﬁﬂfs!h'htt/s°b@%tel‘2@9ﬂ¥he

di sh. The ar&dvéﬁfguﬂbm&‘eedl 1hét €shtre IouBQpé’alJeatlJzoaﬁcf ehch S0t re3pb SR ABntaS
per f or med aﬁcor din to Ydung and Davis [2

Al kal i ne- phd® édnJLagab%aa"W'seg‘&a*pemw ¥99i strate@y bbapelyingethe hestd
as secongdoa .rbminasne to adHR:WY G 0 e
correspondi rr]ﬁd to the 5 -end fﬁ?dﬁ;d?%m ﬁg%qogﬁc{ﬁ%)cgsg sﬁlﬂ&ttﬂ}e te%lt :ﬂg‘?lewa
done under ShawmathatsoHad timeaes prigeted atthe raglg!zessmwe@neGOFrmgn@a" (sector one
of the immu t 0 a

El ect r ophor ;@P?\‘A’,&E&%‘aﬂ ggbo[}'?'él %%g f)gcgg'grsg gregBFtte:R’l\lAca?s%ﬁwwg%t}f fer
pH 7.0 aft erfrasfrightfrant awnvachah:egt yajral 1/L3 thiandtl'ﬁhlt mrobedsad| byéitther [tB8] left-

G <) 2.0 ARS8 oy HORCRORLAEE AORAGIER, hore LT eTe
that 30 2%ere | abéIHeedainmeeheomﬁelpgdsl Adxe késtfictedCtunijaste thes@] few looudspeaker
ot Cab Ler 1] CopaRyatBnt ARG PT AR, O VRHEE Jae’ @ naw Busesdeet gpgaral
St (r) :) Egﬁﬂn%[ (dbpﬂc%cﬁ?ﬁo ?ﬁ&vﬁﬂl)glﬁggdﬂg%nsvonaﬁo&ﬁf[\rfd] lf@q[ %ﬁﬁlﬁﬁ&tlcﬂ ™M MNafdote

rr] citrate . Nucl eot i uence
18 Bakes FppliFatinosL The doudsnenkas tsvissal mawr e desigeed to comply
I S ER Sttt P
di gesti 08Q wsed) Pad|theBevailabiliardf, logatibns 3o site thhalbhdsﬁakemcwymt isdeh a
seguence wa n d 0 in-t tion nethod
Tha G T o Srady Tn"Gendhl Wlihs, e RO HCBRRN, bHteL O, oo Rolbih sobrde K

pol yner ase antjleved byc ehgagindSBPcroBetalk sbnmdﬁowmcés%qmqethtes‘s@aUmBCmost
i nformati on i m autor@dl ograms use of the software 10

apor WaIsjeretr* egf

VB- Edseq as “GRSPIPBB'H9 éu fRikets avgilablgdp the array. '&!'Sﬂﬁf-ﬁﬁ%&sﬂ"@e@dé'ﬁ%e
predi cti ons and honol ogi es. To predict the corresponding am no acid
sequence of the 15 cDNA inserts, codon usage of different reading franes
was conpared according to Staden and gave one open reading frame

[ 32] . Honol ogi es were searched for with the prograns of the UWSCG
sof t ware package [33]. 20 Results and Discussion A. Sequences of
trypt| c fragrrents and the N—term nus of BSSL 25 Tryp5| n d| gestl on of

™~~~ T . T o . o



| ysine in Wang & Johnson's. B. Nucl eotide sequence of BSSL 5 For
construction of the [err]gtll cDNA |ibrary we used pol yadenyl at ed RNA
from human pancreas. Initially four i mrunopositive cl ones were

i sol at ed, wodsAdsen this pancreati c expressi on cDNA |i br pot/seséseened
W th anti serum agai nst BSSL. Nucl eoti de sequence analysis of 10 the
four clones showed that they are in perfecdt agreenent and correspond to
the 3'-end of the nRNA. They all begin - wth a poly Atail and differ
only in len : NSesu e i :ﬁ{gﬁ

A cDNA |i br 33‘5 dtr%gfnpétﬁrran rrggrsrjgtj Pd&l Eét%l“ a\g? '%Eﬁee %ﬁgggﬁ‘rﬁd
and the pandieetisatadons aAmeayltpvdb@ur%smthve suntableldﬂeswwneesmtabMe

fromboth s -en he | o st
manmary gl a&gmb 6%%@%%2‘?’5‘4%&%6"“%@%Qg‘?“g’ac‘ﬁf?e‘m I&Q%ﬁéb??prggrfa}gms r{g&
cont ai ns fomanoellattime s@qam@ecbat:hypﬂemdrr aguldnaccutdtely. retder Itheir positiohe ot
i ncl ude tge N-termn e. To extend the sequence

beyond t h& tsrpgﬁg'l%ﬂf%sr?nce < of §f‘é’|"f"erf'H8 sﬁﬁﬂ#ﬁ’)‘/"ﬁm&ﬁ‘a ‘cDNA library was

rescreened W|th Thea itidduUetisAS of AlMEoRVERONAENbYdpebkeMddiRIoNDShis®' RRAvaYlsTal
part of ABSSL. ﬁl one \qus i sql at ed that continued a 25 further 328

nucl eoti des %ﬁg?tr’ re3r peRlisaton hof nsound  iraAgRSHaANt Wisha@ngthesraired,
and cont ai neg@nfigeratioRBiHak ﬂ@hs Foo& ercmtth attFiBGIERN lgavESstPoHy didtihchibA bétl/vee he
cDNA is 2428 nucl eoti d and contains 81 ‘bases ‘upstreamfromt
first ATG cdEm. aw%efeﬁblvaee'nynasmrthgtegwsl elimpring, frongback oanut emhckeront
nucl eot i ggs Jmsghigasn fromthe poly A tail and the term nation codon TAG
was found at nucleotide 2317 foll owed by a 3'-untransl ated regi on of
112 bp. A GC rlihehabilityi o»m nrojest stating vutuala)mrapeatrsemfacaﬂrdldseshaﬁagreat
found in th f.th bet e ase 1756 and 35 2283

nucl eot i de gcgégeb%ggngf éhge'%goq‘g?reﬁ 8'8 BW{I: Immprsiye pergonal Mgfféf'gnof
si x identi cappliegiwnst Fonbker appl&atwmlﬂeda)hynd et Ho&ilﬁbinbhﬁnﬁet\l)btlh wihith ahgnt
nunber of substitutions that

have pr obabl!SHERERKS BONPNS IntE(dsd, for a cHEp3 5‘5?‘? ds be Tsimulated-n The horpe

subst i t ut5orBvBoggest B restridtédin bbetsthe AMbEL bP BTailkbYE m@@gaénedsr Eﬁ}& fn #Q{ﬁ' ng

evol uti on. Tissue distribution of expression
| act ati ng M’%I%Ms'%c%ﬁ‘éce 3berpo Virtual loyqspegkersig suchnd setwpneould
hepat oma celgei %d@?&p@)théﬁsregﬁect%abbééég 4 shwhher B ztmr@t'f' 0e- tBtI hﬁxa?ﬁ&l@ of

t he nmessenger was determned_to proxi mately Z.

| act ati ng néiustiRtedfing ovidvel wiitec 7dad 2, I\Z)'ips'(‘bnaﬁ afetﬁmutaéed by mtvetbrm réal
the | anes w Xl A 0, ). 15
Simce 1 he MRS Coad o &0 CRa el o/ Ataty Hasoribed ifloRforbhig 46 idlirl s, o .
femal e i A0 heof the Nlrmﬁhunltet’l%ﬂégarado%ted toutside itlse evmfdmstoftthmtrobnaﬁan vigith on

and pr obabl 1 f Sl. gene,i s turne artus
in agr eement‘hé 'm%}’?%“e%éar & \F %@q E’g% lrS%"%gLarge@F%tte oﬂ%ﬂfef’%‘ﬁ ?3%?‘?‘155320
[S%g] PA?EEE Eltgemlmlta‘ﬂon of phﬁlca%mogm actiudeseq\uemiwaalb l?sge&ultg spfggslﬁeﬁfregmg%]
- t s_been report to be :
and by anal ;T/)t"{ggé A Iouﬂﬂetag?:'énﬁ"l §g4tedotP f"dﬂﬁ thSV‘R'w’e[ 3%]““"\‘?1@”9%%,
as _ dedudmﬂtnbns)mwdvefrctﬁl\bhe lisedrsar 2, Sardfl in /patioilan gt 8ed fhcafishsl 8 she virtddri 0
1) whic i ndi cates that the

ivin u) mass of 76. 271 Da,
enzyme ¢ tg?q{ss”g't"”f‘go%{ts L 7§8utide the 6Pt . The | eader sequence is 23
resi dues long. A Asm{_r:}ﬁﬂbéfek)iﬂpﬁﬁéf HPirshibReffitioRf e s efen Sbés%ﬁ%lrt %?

serine-217 Fldg he sequence around this serine accor

consensus a Beajer carsayt) et N tuver seetors, as ts}'ldmi asé'sgt{r88§3 witl mas be
recently beggsd i se to t
active site sserr|} ﬁga%'@rgw%ﬁgwg%tgl %@%‘ng{t%ﬁ e vage o %taﬁ(r Eigle ?t"
acyl gl ycer olapplied tdog fbmwderzair[ 3B] L2 ket as +aa° eemdsa isite pair hot E4t§eatat st190°,

sk dues. resent 1.0 BSSL. , The si
gI ycosyl a(?l og §| ' abrqsgg | Q%sdm&ﬁﬂ%? ?Wéhe r}gg”ﬁ[‘}e%a"f i‘g 13' p'°t’ﬁ'85 dhe jhest
The degree oécogtls';mottgﬁ a:tfls(patl{alf‘s,eﬂiﬁ}na@uﬁgﬁ&hé front édtdér |$R16NBY and ARE AidS
0-1inked carbol There are 5 nunerous sites where such glycosylation

r
coul d have &3&1’8\9 deshe bBegtfgconstuction b spatiglised dmages i Higrierr sector
enzyne has $gauer32h|gh content of praline residues [6]. The am no acid
sequence obtained from cDNA confirns this. Mor eover, nost of the
proline residues are localized in 10 the 16 repeats of 11 residues each,
constituting the main part of the C-termnal half of the enzyne.

E. Conparison of the enzynes in mammary gl and (BSSL) and pancreas (CEH)
15 BSSL of human m |k and human pancreas CEH have previously been
shown to be simlar, if not identical. The present data strongly
suggests that the tmo enzymes are products of the sane gene. The
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So far as we know pancreatic enzynes that obviously correspond to CEH
have often been naned after species and the particul ar substrates used
to determine their respective activities; |ysophospholipase,

chol ester terase, sterol ester hydr ol ase, non- spemk (;if

car boxyl )e‘g(t)g?sﬁs?gase and chol esteryl ester hydrol ase. l\;i{ dgg@gﬁaata
are conpatible with the view that all thed activities described
originates in one and the sane functional enti ty [42, 43]. This

illustrates the br d 10 sybstrate eC|f|C|t and el gvance of
desi gnat i ng ﬁ?a aﬂ%&# ‘%)eé’éﬁtflﬁe i Yguals s Wﬁ’&ﬁ h’e )é‘eq anc: ofs e
BSSL/ CEH i s sm!masem;l Hoavevee tiseimisaneniitioh o AR @apid BRfcRpt doeé hgmufrﬁtthe
pancreas [40] and Chol esterol esterase from bovi ne pancreas [41]
_extensive si T, QT IBRULSQUIESSund that 15 extend about 530 residues from
the N-termnal (Fi Uhé/)lnplhuéources ey »dj Blfee'éabﬁ‘ firbe sQBfeEté?!‘ tb Néndity R %b‘?ﬂ

where the repeats occur. The rat ewme has only Tour repeats

bovine B t¢RWErsigRif @ bepk 9Hu#sm>nefﬁ59 Dy Thecippul erurges are tmgetreated ina
peptide. 20 pank NPk %Bégg Sg% i [ ,FRH'E SL
and a nunber ac?f t?/gl cal %rsst er é)gilgg%g ?""%f:’?t‘é fﬁéaﬁﬁ# Ted ¢ Qg@éﬁrgg%rggppg
several speciHBIFs) tbtoudiixg, Han. Hwek, Hxal Dhosobkil Hxanarhﬂ“pdﬂ,hﬁxywmm Blsaisies
(Fig. vI). T, i riygiges I §strl eN-t

resi dues of t@g?n?v\ﬁloiﬁg}’ngl Jg © If%g E?e Vgﬁ%gl ve sf?‘gce °%; 8%ight Bar,
seri ne-resi cete. The !aftmumuts pf thce famatmbeazémjrcéneXQSD(e.[ 6L are thdicori6ingd in a

predicte fr hat., BS s 1.nhi bi t ed pical ,choline

est er aseql nhi E%ré? %s'"iléﬁ §W’ he figlat %'ﬂf%f?s&%l’%“’eﬁéé@df’?'@ﬁ'”@f 9t3ﬁé apgdt
liver car boxty\b ewbeba&mts filtgréd) in NONRoOéssoheS® By MtHedfoRNEN airN PodLeAR
shown to have me, bile-salt de endenc;t/l'l as BSSL; this suggests that

the struct ur%ﬁ"cﬁ%ﬁﬂ% ‘F‘B'F”"t fﬂ'sth?)r' BERIStRACHRR jof virtyg) impgegin the fropt speter 8dar t
of the protertiv rédainmgetwo Baght e80rcd3s X £ ki, Gré& MithWarfyf tfﬁt%ke@rﬂrﬁ fﬂef sl pair
substrates which is not a known characteristic of the si ar

est erases. FEPsS§talkscancellgtien ypayixpinracesspr 94a) afosr thee geganstruction of virtual

23 1§hqrri%§€éjirpﬂ%q'eﬁﬁgé{§9p§2f?ﬁe BH%'? ﬁ%ﬁl—t n%g"%rﬁgt gleg g4 9431 e
wel | characterized nmammal i an |1 pases art consénsus seque ce
around t he dben subigrt to digitalianalague ®nxersien G)/A) r(gomtnrtqnslsseé ifof barput ite thever e
found [44] hgilarities with other enzymes, there
al so signi flac?gﬁ%pr?:tér:‘ﬁ%grg#ﬁkggg 'Eg’ tbi]hg':% > MP dependent protein from

D ctyost el i um di sdoitbepairjvikg] crasstalkl caneslldtionlrocésses ptheotuliowing calkkuReivas al
species (Fig é/b fLA}ﬁe(fo] The simlarities between BSSL and

t hyrogl obul i'n, WhP ¢ conprise the active site region but not the active
site 20t sel f, indicate that these highly concerved stretches of

am no aci ds ,ar f re geneyrali ort e than nerely 15 supporting
the enzymat ifar fgb'?f'?ﬁ% esY éi’ggﬂl ”&ancl usM¥®r€human mil k BSSL
consi sts of 722 am no aC|_dH2L resi dues Ava| | abl e data gbgongl y i'ndicate
that its BémW toHMbW nd 20
they are coded fo s—a( g The stronge( Le éH%L)t hat the
nucl eoti de sequences of their 3 - ends and their N-term nal am no acid

sequences are identical. The striking honol ogies found to rat
pancreatic for lopgspeskesbiol i Yasé HiR) Kok fe' 1hBc merex chol est erol 25

esterase support the hypo Hn]em s that al so these enzynes are
functi on2b| ﬂ’iﬁerr—v—eel—b-?wzaep—a-s-a t ha mge:g sugadRed 1he
different nol ecul BHLSHZR) + GHHR* dhlAg speci Ed1Tas E2R)t— (HIR ¢ H2L)

differences nerely in gl ycosyl ation; instead they reflect a variable
nunber of 30 an eleven amno acid repeat. The simlarity of the active
site sequenwﬁmdnetmaen: HRTFeofdiudspeaker amgee;sftssatrhat t hese proteins

derive froma co C ral gene. 35 Wth reference to Figures [-VII,
the foll OW- ng | eggﬁ ﬁg%% of L@p@gﬂeaker L1 to Right Ear
24 Fi gure |: H3epar@hreBs quaéb%akérylpz E&Ltﬂ"t ggst of BSSL on HPLC

Purified BSSL was treated with trypsin an r omat ogr aphed on HPLC as
describetPin mateH2f & HHEFIVM-HBGI@%’F%LZSO RightiEent ed peaks were col | ect ed
and purified further by a rechromat ograph and their am no acid sequence
det er m ned. Figure I1: The cDNA nucl eotide sequence and the deduced
am no acid sequence for human bile salt-stinulated Iipase: 10 The cDNA
is 2428 bases |long. The N-term nal 23-codon sequence (nt82-150)
starting with an ATG is interpreted as a | eader peptide since the
N-term nal amno acid sequence of the mature protein starts at codon 24
(nt 151, 15 Ala). The | eader peptide is underlined. The sign *

i ndi cates the startl ng p0| nt of ‘an exon. The sign # |nd| cates the

o, 4= Ly

—

o,



25 Figure V. Conparison of the deduced am no acid sequence from
human m | k BSSL, rat pancreatic |ysophospholi pase (Ratlpl) [40] and

bovi ne pancreatic chol esterol esterase (Bovceh) [41]: 5 The serine
resi dues iwoossssdzin the active site are i ndi cated by a *pc19GBosidiS27

i ndi cates the single possible N-gl ycosyl ati on signal of the protein. The
direct repeats of am no acid sequences S9re boxed. Matchi ng seqguences are
10 denoted in capital letters, matching sequences between two enzynes
are denot ed fopicudBheaker LBE! S i4HyBE Chi hd h .a dot. Fi gure
VI : Conparison of the ptrLihmar Ygrsgtjl(r'trjpctureL lcﬂ)f(WB‘é Lt ‘c')Vhere' ot her esterases,

t hyr ogl obul iﬁ%La_r_]d to_one—H dependent oH'I4 enzyne fronH#Rctyostelium
di scoi deum " BSSLe IMRE-$HBR SHYDY! at e apa3] .k R m
chol i nest erase fr?r%l fetal u?ran ti ssltﬁ]r)eJ [ 50], TorEace:.qr%ﬁyWt:nkwﬁaﬂ)J
acetyl cholinesterase from Torpedo marnorata [51], Drosceh: carboxylic

ester hydrol f ophi,l,a , .,. ao L, [52], Ratlivce: carboxyl
est erase froﬁﬁﬁgpgaﬂ&géér Fgé](,HBrng&cE%ﬁZ%@N1 Bﬁ%ﬁ'nesterase from

Dr osophi | g H'3é,m3| aogast erHBb4], Thyrhum B‘%{{ogl obulin £iyR human [49] 25
and Dict?Dik W?W_ r om DHéRyoxtEr-um scqteeum
[46]. There are 7 ? ?gfe omai n at show m@ﬁﬁ‘@ﬁh(’ééﬁaﬁ en t he
enzymes. Boxes encl ose residues which are identical and small letters
in the consensus sequence indicate identical residues in all the

enzynes 30 XReBt HYr oHBTFitloudspeaker 3 tpdsfitkHes. The serine resi due
involved in the agidye $ifTE Jﬂddagbéﬂe‘?‘i[?’"’tiotﬁlgﬁt Eay 1n€ figure in the right
[ nt ed.

hand corner shows how the donmal ns are ori 35

26 Fi gure VI | :H4L = HRJEofiloudapeaker béitd Leftokeence 1 - 722 for the entire
protein ne lett Qd i ndi h, ¢, 5 and d. The sign #
i ndi cat eget he staﬂ‘ﬁ]g g‘)&ﬁ& ol'forb'(ta hé@é&?}_ gégﬁ ?I?fo%arpart.

27 Tabl e 1. Ami no acid sequence of BSSL peptides. Due to
interfering peaks no positive identification of the residue in cycles 1
and 2 of the sequencing could be made 5 in peptide nunber 26. The peptide
nunbers refer to the peaks in Fig I. 10 Tryptic fragnents 15

TP16: LysVal Thr d ud uAspPheTyr Lys

TP19: d yl | ePr oPheAl aAl aProThr Lys

Tp20: LeuVal Ser d uPheThr || eThrLys 20

TP24: Thr Tyr Al aTyr LeuPheSer Hi sProSer Ar g

TP26: PheAspVal Tyr Thr @ uSer Tr pAl ad nAsp 25

ProSer @ nd uAsnLys 28 Tabl e 2: ldentification of
the exons a, b. ¢ and d nunbered as in Figures Il and VII. 5 exon
Location 10 bet ween nucl eoti de nunber between am noacid

nunmber a 986- 1172 279- 341 b

1173-1376 342-409 15 c 1377-1574

410- 474 d 1575- 2415 475-722 the entire

151- 2316 1-722 protein 20 the entire 151-1755

1-535 protein excl udi ng repetitions 25 30
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13 -A DNA sequence coding for a protein mﬁth the am no acid

equence according to cl ai DNA sequence coding for a protein
vvlth t he anino H“I“Hﬂ! “l e accordl ng to any of clains 3, 4, 5, 6,
7. 8, 9, WwOopmsk2il equence defined by the porigposos27

nucl eoti de 15 Aunbers in Flgure 1 151- 2316 151-1755
151-985 20 151-1172 151- 13782 151- 1574

986- 1172 986- 1376 25 986- 1574 1173- 1376

1173- 1574 30 6 u I g

protein acc%r di ngAt o ¢l dl? quu&FbTPE{,s%H}gﬁ %eggﬂogggﬁng%s?n%wmhe
sequence acloodspeaketsoare Selected paitwises 12 - 15. 35 18. A host organism
transforned with a vector according to clains 16 or 17.

34 19. A process for the production of a protein according to

claims 1 - 1Q. by grmnkm:g! af kms'td mpgam'csnn accordmg monla&hrﬂ ntg or 9ewhérein a
accordin p q g n%ﬂ Al ﬁo. A
B, | Qe oty erid, s e Ay R aRaioh Sunancoliiv, Wil erosstalky of

phar mace
claims 1 - aailnceuaﬁbn Broces<esHpplisd € Hpprophiate WiibsEts b the RUBEpSdkeEs foraghei N
according to any of clainms 1-11 in conbination with a lipase or in
conbi nat i onviiuehsPMEAUAES-oNns containing lipases. 15 22. The use
of a protein according to any of clains 1 - 11, for the manufacture
of a nedi canent for the treatment of a pathol ogical condition
related to 11. A suod irerrogugtionesistemi subgtantiall nwecnlmi with refergngedoof a
protein 4acc any of clains 1 - 11 for the manufacture of a
medi cama?’f %?drgﬂ« ﬁ& treatment of cystic fibrosis. 24. The use
of a protein accordlng to any of clains 25 1 - 11 as a supplenent to

an infant fpod fo t uge of a, protein r.di to_any
of claims 1791 AR sqund Etpddtart 7 Rpr Rt Sl BEpHEREdY S
treat ment odearibednich pefeceneatts thesdraddngs. 26. The use of a protein
according to any of clains 1-11 for the manufacture of a nedi canent
for the treatnment of fat mal absorption. 35 27. The use of a
protein accordin to any of clains 1-11 for the manufacture of a
medi canent for the treat ment of nalabsorptlon of fat soluble

vi tam ns. 37 28. The use of
a protein according to any of clains 1-11 for the manufacture of a
medi canent for the treatnent of fat nal absorption due to

physi ol ogi cal reasons. 5 29. The use, according to clains
22-28 of a protein . according to any of clains 1-11 in conbination
with a | i pase or |ipases or in conbination with preparations
containing a |ipase or |ipases. 10 30. An infant food formulation,

suppl emented with a protein according to any of clainms 1 - 11.

31l. A protein according to clainms 1 - 11 in substantially pure
form 32. A protein according to clainms 1 - 11 in isolated form

33. A DNA sequence according to clains 12 - 15 in 20 substantially
pure form 34. A DNA sequence according to clainms 12 - 15 in isol ated
form 25 35. A process for the preparation of a pharmaceuti cal

conposi tion according to clains 20 or 21 by i ncorporating a protein
according to clains 1 - 11, 31, or 32 in a pharmacol ogically
acceptabl e carrier. 30 36. A process according to claim35 for the
preparation of a pharmaceutical conposition for ora

adm ni stration. 37. A process for the preparation of an infant food
formul ati on according to claim30, by supplenenting an 35 i nfant food
formulation with a protein according to claims 1 -11, 31, or 32.



