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Brief Description of the Drawings

Figure 1 shows the time course for the release of the N-terminal methionine from Met-hGH by
Aeromonas proteolytica aminopeptidase as described in Example 1. By way of comparison, the release of
55 leucine is also shown. '
Figure 2 shows the time course for the release of the N-terminal methionine from Met-Asp-Gin-bGH by
Aeromonas proteolytica aminopeptidase as described in Example il. By way of comparison, the release of
leucine is also shown.
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aminopeptidase is separated from the N-terminal methionine by one or more amino acid residues. In this
embodiment the aminopeptidase will also remove these other amino acid residues preceding the stopping
signal, after it removes the N-terminal methionine.
In the case of the Aeromonas aminopeptidase used according to the invention the amino acid residue
50 which stops the action of the snzyme can be either aspartic acid or glutamic acid. In addition, a residue
sequence comprising an amino acid other than proline bound to the N-terminus of a proline also functions
as a stopping signal. In specific embodiments this stopping signal sequence comprises the amino acid
phenylalanine bound to the N-terminal end of proline. This Phe-Pro sequence is the N-terminus of many
natural animal growth hormone molecules. In a specific embodiment of the invention the N-terminal
65 methionine is removed from animal growth hormone molecules produced by recombinant DNA methods in
bacteria and which as a resuit of such production have a Met-Phe-Pro sequence at their N-terminus. In
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gl ut ani c ded enalog.therenglog inawing axmethianing residye pddaddte thedrisrmiruisnehichrcompiiss centacting.

ot her  t farihgasiop ith fsromenascanipppentidess ryrpes fyitable cengiiont PHENMNOSEe rameed iobie Mis a
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EP d 191 ‘827 Bl which as a result of such production have a Met-Leu-Phe-Pro
sequence at their N termnus. In specific enbodinents of the invention the

eucaryotic pol ypeptides are a_nal dZFs0 091 82\Bhe growt h hornone (bGH). These = = -

anal ogs cont ain the sequences. Met Asp GI n or I\/Et Phe as their N-term nal

sequence. rret h| on| ne | s a t hese grow h
horm)nes“\ﬂ% “ '°“ f°h ”DNW)F?E?'H%S In bacteria.
After re ?'"5?""

in cn nd c S Jols Hj ﬁrgd hg‘e,&éﬁl P'figs W‘&Q:E ®ase,
Asp- d.n- n?t%e %qi c.m‘?ssF égﬁ%pﬁ 'k a’:‘ﬁl}

f I h| h
expeligrept, J,?Zé’ﬁﬂ* % ) "{} ‘é*‘%iﬁ;uﬁ ot
rosi die geER gt narmmaﬁ ¢ hlbrIm% .Ia g il il agb
however, uet.anerregm.w thizfandibd 16 trigh R meqmtm fnermvmﬁn wwaa%p idds

al ani ne habidriaé akfbpeptidaie: The esg.smb raﬁau@gms MR bddGerét byl bifhg MhdirRESTkAAWS (Dhhodelc?
nat ur al Emn.hwg;a in this case the alanine 10 residue may al so be

renovad. A Thé afceveryad tidrdnalol meyibe GptimizEEby iBkEVg th fredONp RIS mathiohihd1and Ificine
r enovi ngresidess Nidawdntramathe rpelypeptidsl anelog &g ittbuamifapeptidase cRaNvy X the e awine daids none
anal og sddves the reactiandd cempletibni ITae regnoeaiiriay he byrememetinal kogym, to thosel ofoedinarynskill in
bact er i athbyerergr elrsfiittationor dialygisn dhe invenfipm gise Ivenchios repaiegs wih i sutanotiorpeliroptides
cont act i Agearatebyy g \Reihor® phifiisdnvanien sychnis orowd mermoness o anfumspelsvinel 25 poride r
sui t alif eIEWHAPTIOBMS pernitting removal of the N- 15 ternminal nethionine:
resi due %ﬁﬁﬂ%@iﬁﬂ% met hi oni ne residue and its adjacent |eucine
resi due. di mrent of the invention concerns a nethod of

r enovi ng n nmet hi oni ne resi due froma human grow h hor none
(hGH) e"a'sa"d%ﬁeng‘é’i in bacteria by expression of a gene encoding the

hor e t er-h&ieRa %&%ﬁ ;%R%éﬂ‘mﬁ ?@%&9&3 &&'ﬁé indht "B LeRiHidd6s. B atie piag ded
tot N'stzalﬁi?’_lGT'BM% k) r&;ﬂ&gsed e or&sBhHR! df 36Fum
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t he N-t emolecudds; byerbdidr dandnidw rapsoxthietelyn 22000 tasd a dlprp daim bardewlibi anslightie Siwdtdolbeuim a
human gr ewiptit févaherdaehGHN{EH)!/160) anolegulp (Grdmessie Blue). [(Brerining ioh SIDS. @elpresds 68193% a
gene encpuitnigr bdtteprbieinsiiodty of 9% hnengueatey ihaskdan kbtrinadirie olerairapgratinns.i Nogletectable
met hi oni pentamingfinguendépsplidescesttivity vas [peagerit ae judgasi kiuelectioihewgsis of hieroMinseonBD$us of
aut herde i EO'Y?G'WHW“’QHQW’ Q‘Sh%‘b'r‘%ﬁ@" A" €h conprises contacting the anal og .

with Aero sv@smrred s‘mnt ue)| eétrwmﬂﬁrtf%ﬁsofpﬁaﬂmﬁ pglosiyfica
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30 resi duﬁ ts N-term nus, which conmprises cont act| ng t e anal og
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Anot her specific enbodi nent of the invention concerns a nethod of renoving
the N-term nal nethionine residue froman apoli poprotein E anal og produced
in bacteria by expression of a genBP@19b82NB1t he anal og, the anal og having
a net hi oni ne residue added to the N-term nus, which conprises contacting 45

the anal og wﬁth Aer %w HOQS t|d e gpder SUI q? e C i
permtti n% o H (} ﬁ%\}/g] m§1TD ;ﬁgxlsﬁm %EF%@ §s ingu f . ﬁﬁ% to?jﬁ} lva hon
to

al so conc

pol ypept i %,%Emﬂ&&fg,‘yﬁg ﬁ%’s cont actl ng thzmpo y|§)l'é‘(’rﬁéd&“J I ecui"a'

Wi t h\an s Aer ojgiheR v@@h:@é&%@{o' ﬁrﬁ(b@%ngﬁt)ﬁ%rwﬁ‘rda%he gﬁ?ﬁs of the free

N-ter mi nal 3ilhe) Rurdioll Ghidr&iRdrd biaMdtAGH SoldfdH @R Y8 FRForidis df 818! dhifoPdpliidsb S8lstion were
perm tti ngnpad andl fcdbald a087 *t BEMRMANIBaliGGksCOvdrd takdhCurtdF 4 B8 MIAS 100hin! 158min, 30 min,
pol ypept i @8 .mik\ehO4D#aR2R fhd) feeifated B Qddiny 4af Rl WoiGfe of 1396 sibdaleRe Rdid shmon i | |
be abl e t avate GheattsingRsti 37O f@AS Aniti &Bi HarccehBifubig inNnt Eppendon Bendh cdnirtugp.CB0yHiapitterde
as | ongroasampiet ofahe ndpeametiant vbese Bkemolbr HitoaiC drhinn adks amlysit dyithout greig i hydralysid).oContrble
enzynme ancdxperimemsivere puncily avestpitatinga Mek-n@ihl saluiiand8 agimd) ajope, tdinestiaftee dissolution aptine h
serves as onaftiar dpspbation ofi th Met-hG) plens at1$é* dori hod ari A2h.shgainderceacly af the cpntrols 50
reversi bl anigrelitarg plofiprmang esoleipn dvas  neipitatest withhan eaudli volump of d%ciulfesalicyliccaciopad S4ne
as that ofmigrefierg |°bél\?a§’@°’ﬂ%%t"1°&?nta5%‘ @k@éﬁ;ﬁ’ gy analygis. c’b"ﬁ'@@!‘f‘ﬁ Rapieayiay welghtoof

free anf®n g’;%f&’i' t?' 385 o flet gatargﬂt?ﬁg%ou% of

can be in

&e 0 g\e ﬁ'g;{rflsr% acuds era??‘l % gare lste
t t t
:gc:):'lijh %g ér%'{g éeﬁ& e& ﬁ l:el re g rél%g fh eemgﬁ orgsrga'g’ﬁ iu%h{l_?-cal

Researc 01D Fegraia {,m of- ( pp PO 19
(198.). The partla or m xed neta substltutlons nay be Cu(ll) for zZn(ll)
or Ni(ClIl) for Zn(l1). The invention also concerns pol ypepti de anal ogs

produced by the nethods of this invention such as hunman, - bovi ne, porcine
and chi cken growt h hornones or growth hornone anal ogs such as Asp-d n-bGH
Anot herzsaspect of the invention is a nethod of preparing an anal og of a
eucaryotic pol ypeptide which conprises providing a first analog in bacteria
by expression of a gene encoding the anal og of the eucaryotic pol ypeptide.
The N-term nal nethionine residue or an N-term nal methionine residue and
its adjacent |eucine residue of this analog is then renoved by the nethod
of this%invention with an am nopepti dase, e.g. Aeronpnas am nopepti dase.
The resulting analog is then recovered by using nethods known to those of
ordinary skill in the art. 10 The recovery of the anal og may be

optim zed by renoving the free N-term nal nethionine and | eucine residues
cl eaved_from the pol ypeptide anal og by the am nopepti dase. Renoval of the
free anino acids drives the reaction to conpletion. The renoval may be by
any nmet hod known to those of ordinary skill In the art, e.qg. '
ultrafiltration or dialysis. The invention also concerns anal ogs of
eucaryotic pol ypeptides prepared by the nmethods of this invention such as -
grow by lor nones, e.g. human, bovine, and porcine 15 growth hornone.

EXPERI MENTAL DETAILS Materials and Met hods 20 Met-hGH and Met - Asp- @ n- bGH
were prepared by reconbi nant DNA techni ques. Coonasi e blue staining of

pol yacryl am de gels (15% gels) of the proteins, electrophoresed in the
presence of sodi um dodecyl sulfate and 2-nercapl oethanol reveals: a) a
maj or b#nd of Mwv approxi mately 22,000 corresponding to Met-Asp-d n-bGH and
a very faint band with a slightly higher (lot 108) (Bio-Technol ogy General
(I'srael) 25 Ltd.) or lower (lot 113D) (Bio-Technol ogy General (Israel)
Ltd.) nol ecul ar weight for the Met-Asp-Ad n-bCH
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mol ecul es;
a slightly | ower
(Coonassi e Bl ue).
pr ot ei ns.
preparati ons.

Purity of 95% and greater _
No detectabl e contam nating endopeptidase activity was

b) maj or band Mwv approximately 22,000 and a very faint band vvrth
nol ecul ar wei ght for the I\/tet hGH (1 ot 1/100) nol ecule
Scanni ng of S. BPD 19J82% Bleveal s 88-93% purity for both

has been obtai ned in other

present as judged by el ectrophoresis of the proteing on SDS- 30

pol.yacryl am de gel s after ‘24@ ifncubat@og@ at [er r°] Aer onpnag

am nopept i dase was prepar €t cétt e extrg-eggllular ofil tratg_gHAer ononas
proteql ytica obtained fromt Aneligag Type Cyl HJVQ Col | ec N, ( ATCC

1533 essentially according to P|é3cbit, J. Mi &hd W kes, gsél-]qé Met hods
Enzynol . 46: 530-543 (197 he p r‘?fF’cﬂl &h Er&’cedure i ncl t he :
foll owi ng steps: sedinment & and fg abi en f%act eria, %%ggr umsulfate
precipitation of thefrltrat (367 liter) .acet one afiti onati on
(43. 7% to 70% acet one), heat treat tw[grr or 8 hrs. S dest r oy
endopepti dase actr§V| ty, [leﬁ = Sephad ('-;-75 and- “exchange
chr omat ogr aphy org DEAE- Sep‘haﬂe . I n®l P experi r;rent s 10 ri s-HCl
buffer, pH 8.0 replaced 10 nﬁltrr cing hufhep HB. @ enpl oy Prescott
and Wl kes. Preedyil gpr at ison arﬁi e dtrﬁh"ﬂrﬁ!n'ﬁhgl G:75 colu

perforfred in the Brefbace of 5% ctdiofarP[ & P Fat Her than% crom)l ar
[err] enployed i BlBri gi nal rgre ofeglutne. .« P idi gat |.on on t 3%& :
Sephadex A-50 colfigp@ifs wer f ordred| B @re;éqm ITbfatiton of tif £B um vvrth
0.1M NaCl. in 10 g - HCl, pH 8 contai m n% 5 niscr onol an

appllcatlon of t Shwl e and gr ad t elutjo h.06 M nthe same
buf f ef’ (cont d '-‘ creml arg[ e %—? a ﬁtgy%w&f sal t concen ration

i ncreased to o 41 the col urm!RisSel®t &d @i &h Q. 7M NaCl nuthe sane -
buffer. The ngjork whi ch elgited fromthe col urm'vvas 45 @b 2cted and

di al yzed agai @bt M Tr kes- HCTE O J,,MnNagl e & O:contginighg § m cronol es
[err] zand then k Hzen to =S |‘7.‘nr°td°rehct:| on growt h

hor nobnes the enz

B,

bRt & T Pefr] ifor ?
endopept i dase actisvity®th

h%ﬂ
3

i nactivate any pg : ces of ght have
been retained in =bPepar at i atdnrera(an watwdeaf tier pﬂol st or age.
For |arge-scal e Bents thgen Onchibat ed at .-.f or 50 3 h
prior 3o reactiorow h'st he hor none. . Anino acl anal ysr s r orned on a
D onex D-502 amr anal yz Ami no acid sequenge an s carr| ed
out with an Appli d Bi osy§t ens &as Bage ~peuedcey f'oI | o
performance |iqurfl chromatografy ¢fgdt8e LT ldag nQ aci t]_CE arrpl el
Ti me dependence the rel ease of free nethionine frrom Ng Aer ononas -
am nopept i dase 6 EP 0 191 84 BY Prior to reacti¢n w h g GH a sanpl e
of the ami nopeptidase el uted fr @ FSerﬁaﬂ'ex A-509co gn 0.63 ng/m
in 10 MM Tris-HCl, 0.1M NadCl, 8l 0y wassiecubated.at [Brr] 2h to
i nactivate traces of endopepti d‘_ase activity. The eniyrre s.3.Rel diluted
3:1 wiph 2M Tris-HC, pH @5t ihar gnge ratr@n of /0. mg/ m
enzy 5 Met - hGH was di ss veﬂgocﬁrg;/gl rf [ ghtg [ :§ Na
Borate pH 9.5. N ne hundred r_ncro iters of Met- G:ﬁgsolu [ 19
mcroliters of the am nopepti dadye $Qh Ul QR Were mx d an® I ted at
[err]. 50 microliter aliquots Were ﬂkﬁn“afﬁePZ".‘m 5.8 nddognin, 15
mn, 3 nin, 60 mn, 2h, 4h an& 22h“An® T FtRed by fAn, equal
vol ume of 3% sulfosalicylic acid splution in water, inc | atg[err] for
15 min and then centrifuging in an|Eppendorf bench centr g'eﬁ gd’.
mcroliter 10 sanples of the superpatant were taken for gr ¥R r_g:no aci d

. . . ! s 0 3
anal ysis (wi t hout acid hydrolysis) §o§t r,gal.;‘.1 2 g £ g g % §~
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experinments were run by precipitating Met-hGH solution (8 ng/m ) al one,
directly after dissolution at tine to or after Incubation of the Met-hGH
alone at [err] for 4h and for 22h. ERG:1%4 82HBleach of the controls 50
mcroliters of hornone solutlon mas preC|p|tated mnth an equal vol une of 3%
sui fosal i cyl f’? Clre c@b wnaOMQ{l 1"G gm lgf(l)? o r% S &ed tfr K D%E\E-
o 10 2! ptiebiaty %‘Lvasaa?aﬁb%e e AR B §
21,800 an §r Weitho | a& 91@% wat er,

0, 0,
90% 95% pur i ias Ao 9& rspmeaAs s%ah.x bt séﬁ,rc%mgfa the! péi:%daasr%ﬁﬁ n Qo
Vet - RGHg S trikdal andl inbbiafdéi afd7-*. ﬁ.c@n&mauog fwePEthibh G BEnidN nﬁeweml 3®hiSéo AA] NO
aci ds | i bemhplieshdizentdie pRAIBYHEA BY Ridig Sh S6ual VoluhitDdre%l sulfdddficyiChRASANET in water,
met hi oni nencaketing 8087 *@f fol @5 @i endasentril@ing 6 &t Egsendort BAEH tedtifugb. Adaites0i Michiitgrur e
1. The N- shepios wab takatiioc woieo adid Malysia@dniral esdvaiments Werd adal iy pratipitkting Wist-Asp-GUF de
gel el ect riGphsiuligi 8 of/mb) reng eitreiu direty? Bfter eisedhiition atot, de bitee relllationd@ A7ad ddri 22 of
t he hGHo Fsechiatieh oflQrotih B® FHing acid apfysy didthe §@prrBtantNvere carried out as described in v
n t N HAxample-1.-Assunging a molecular weight of approximately 22,000 and that 85¢¢)of the weighed material is
CD hormone (5-10% water, 90-95% purity of hormyone)Ceach analysis(gorresponds to_Z.41_amoles Mei-Asp-+
S S. | GlnsbGH sfarting material. Tge amoynt of m?thic5un2 @nd seyqrpl othemmmo acids liberated are listed in
N

S o deblel g __ P- o N> '40r-- 4UI
The releas of free methionine as well as of eucn 2] |on of time is depdcted in F»gurp 201219

) —__N-terminus sequgnce Met-Asp-Gin-hGH Iabl
34 . At Polyaprylaqr#%g gel ﬁﬁctﬁp%gsls o?the é? Q:cts r§/eals no detectagl2 gg%aqatwn of bGla 6’86’80 35

ulr . 4 P-4~ lLnv ooot
I -*45

8
N _0000010 8 .~ (1),
0 45\"§s Exampl e 11
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Ti me dependence of the release of free methionine from Mt-Asp-Gd n-bGH by
Aer ononas am nopepti dase 8 EP 0191 827 Bl Prior to reaction with
Met - Asp- A n-bGH a sanpl e of the &R 0dpepR7 Bhse el uted fromthe DEAE-
Sephadex A-50 colum was heated at [err] and diluted as described in
Exanple |I. Met-Asp-A n-bGH was dissolved to 8ng/m (by weight) in 10 mM Na
Borate, pH 9.5. 750 mcroliters of t Asp- A n-bGH sol ution and 32
mcroliters of the am nopeptidgse so |gn ego g ngxed and incubated at
[err]. 50 microliter aliquots %;ﬁ t I@rba & 3 rgnc' 10 min, 15 mn, 30
ec

mn,\&0 mn, 2h, 4h and 22h 3nd t te g an equal vol une of
3% sultosalicylic acid solutiokpin r bgtr at [err] gor 15 mn
and centrifuging in an Eppendo ben Ny CENEJ | uge Again 5 i<roliter :
sanpl es were taken for am ng,a an Iglsgs C@n@r xperr rE were run by
precipitating Met-Asp-dn- bGH ut { 6h T8~hy? nt) "aI'Une eit §r}ad|rectly
after 4li ssolution at [err] or ter 'ncubatr on at [err] fo a
Precipitation of protein and%e(lm' no atigy |ng ysi N &he su tant wer e
carried out as described in Exa ,;Agsgm -ecul ar, gerght of
approximately 22,000 and that 85% of he ﬁ mat er| al i.'% h,or none (5-10%
wat er, 90-95% purrty of horm)ne) m@aﬁ.\jﬁsﬁc&rﬁspond a,oS? 41 nnol es
Met-AS’fJ G n-bGH starting nateri & he @ancurd of c'ne:b'hi oni Ha'@d sever al
other amno aci@s |jberated are Irst din Table I1I. T'gegrel ease of
free net hi oni ne ré;ell as of |eucCing.asaaqsf WChi @0 qf ti depicted in
Figure 2. The N- nus seqgsience= Ve ‘]A% a ﬁ"b‘GH“is sshown gable | V.
Pol yacryl am de &kl &l ectrophoresi™ o ré‘ﬂuft?réveals% etectabl e
degr adat i on of nal og. 20 26 30 35 40 45 60 55 9% EP®JIY1 827 Bl o
o RY0 to P2 3 v 232352 : § |
i CD (49 § & B~ 44 o416 & s8¢ TEO
" 15 q.- OFw .80 o0 04 % Ai **0 15 g, -
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_C‘omparison of Aeromonas aminopeptidase and leucine aminopeptidase (Microsomal from porcine kidney,
Sigma L5006)
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pH 8..0 wad ﬁ&ﬂ?féf@aeng t'° |na |vate?} ces f endo eptl dase
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| euci netsarinth §p epierolitpessef e surpLeen vere for §Bcharipcpdic enays-s) AsSning ¢ enojepuler
(final inoalehk efpraserimately 24 80% ARd tef 873 ofithe7weighed mgieratds the)homygap.cearih @nahaised
at [err] éPFées*?‘!S'd?n‘?:?d?l les a?f’i’ tf’at’gn%r'\ée‘i‘ﬁﬂéﬁ sﬁ‘f‘f‘%r’"a?"ﬂl d ‘hSHe%FH‘EP yigh Beand- -

Paiaaz;rzfﬁs%?ﬁ et W’"%E%"% 'ﬁe 51;

mi cr. ftar E E ohzagr ul%% n a 3 rec ﬁs ingu mwig
n $ rn

Assu ng qherg; ﬂ@g ab?e $ %stqu w. e%ﬁi 5

wei gh ed ndl ﬁn nmfj m{lﬁe srﬁé'i(% Ilu m%%l to th

and 7.53 rsmen sapt. h@d ) contapirahts Gt QPJoSJdn o a@tfw raﬁ, anlle i herh.s

Aer onongs c@rm:aﬁls%ﬁhrﬁw&ﬁb)p&ﬁﬁb@lﬁmlh@ Y&l oftetr @mrm&tﬂh m de§R8R6T bR Mormone
Control expefel siBieaftUvERR Intubation st 7 eCi pi tating Met-hGH with an equal vol une

of 3% sulfosalicylic acid 20 after dissolution or after 22h of incubation
at [err]. The precipitated m xture was incubated for 15 mn at [err],
centrifuged, and 50 mcroliters of the supernatant taken for direct am no
acid anml ysis. The results of the experinent are given in Table Ill. These"
results show that the | euci ne am nopepti dase does not renove the N-termnal
met hi oni ne and that the small anount of nethionine released is |likely due
to the release fromsnall peptides formed by contam nants of endopepti dase
activity (see amounts of |le and Leu). This 25 conclusion is confirned by
pol yacryl am de gel el ectrophoresis showi ng sone degradation of the hornone
by the enzynme after 22h incubation at 37 C. 30 35 40
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85

Removal of N-terminal methionine from Met-Asp-Gin-bGH and preparation of the sample for sequence

analysis.
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t 'fs mi Met-Asp-Gln-bG? ﬂp g/ml_in 10 I\% gorate 9.5, was’ in Wl h 106 mlcrolu
enzyme, 0.4725 mglml in0 M is-HCI, p %2% 37 C or the dw&

equence, 2 mi :b mﬁ:z dllute ith 10"-mM Na Borate,
acid ‘were<add t mcubated 37 C for 15 min and precipitated by centrifugation. The peliet
was resuspended in 5 ml 3% sulfosalicylic acid and recentrifuged. The pelist was suspended in § mi 10
mM Na Borate, pH 10.5 and dialyzed against three 2 liter changes of water containing 1 mi, 0.3 mi and 1 mi
of concentrated ammonium hydroxide, respectively, and then was dialyzed against water. The sample was

brought to 20% acetic acid (by glacial acetic acid) and used for sequence analysis. The results of the

0
rm I
5'and 1 mi 15"/ao“£lfoQalicylic -

sequence analysis, shown in Table IV, demonstrate that more than 95% of the molecules have the N- o

terminal sequence Asp-Gin-Phe-Pro.
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EP 0 191'827 Bl Exanple V5 Use of ultrafiltration or dialysis to drive
the reactions The reactions carried out by the enzyne are reversible. Thus,
renoval of one of the products WEPRO1¥BRTBI further drive the reaction to
conpl etion. W have denonstrated this by renoving the |iberated nethionine

resi due during the course of the reaction,

thus driving the reaction to

further produce hGH The |liberated 10 nethionine residue was elimnated by

ultrafiltration. Twelve granms of Met-hGH in 1500 mM, 10 nM NaBorate, pH =~
9.5, was incubated with 12.4 m of enzyne 0.4725 ng/ml in 0.5 MTris-HCl,
pH 95, at [err] for 2h. An additional anpunt of 6.2 nl of the same enzyne

sol ut1 on was added and i ncgbatyi o
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Thi r &y i g'isglﬁ .En?JﬂﬁraﬁoL o%‘&“s‘?s% 3{39.1%\,% tdeelr ££§f.on£Ange” | nterferon-gamma- 44 ARN
3010, bat sequence of the |ynphokine and

having a spegid lgoudHechrtibd dn 9; thé eﬁzy?ﬁe LA relbnihes AR, BV ¢'ohd GiGheflodults win tend

M cr 0Sequeap GRnG MRS RactiOiNBlclmbisioRwd #iFe drondtralel iHREoy3odVng B! ibstatbd btRiaifed
that the radidiidalingCifdbatisdSor MBtreddidiTod BHvRE frR! reditiod tb HurthbrSorddubShER. T8 liberated
sequence Nbidthidring réskile (¥ diilningionBy difamketionf Arg found in 5 the third cycle).
Thi s gama- | Tweivefgeanarof tethQHah 150D Mo e INaBoratd) @R 95y wishitcub@ddommb 2.8 mi of enzyme
am nopept i GHre® mgimd if 08N TrigHCIc bl e af 32€ a2t iAo radditionalsanebedtenf I§i2veidofthe samieno
aci d anal yesrysneLsolutinn veas pede! iapd) ineubption Sb3YS iCtway eongintied for &di2ch. Eeadoluticay wagiptabed for

pi conpl e skiredlirationy prd abgyt §O Hletsieh 1HMMNeBerptd ol e wewPessed thipveh Hie malpdal during toie.
Not e t h#t 'a'r?"‘*dfeﬁ éPet'ﬁ?H'\w"aé%f 'tP aﬂ" §@§° r‘ﬂﬁCt'Phéf' a?mﬂ'qﬂefat“?cﬁ'??“we Pfe37c Srvasdbenout
at nanonol

ti gilf2 hsT % It ial
sequence 5‘{% {é%%' %B s'" \ji P'? m
qt rg n@? pClta %’7 wnth 10
pro e:jn S& rate ’lg int he elu vyas concentr ed aaslr;ﬁtglalyzed by
proce U£o uttfafi .1.29 ! 9£§on§d kn 263/5 cted to seq nce
Met h yl EHQI lyS|
spi

an
uni t sJ m (s o|§cu|ls9 heq‘m{at'n% %QZ}SMVJJ én% t@%wa de&r atlon of t{Rg 5?3[591” as
am nopepti dase: .

mM Tris-H

m cr onol arE,&,%]g}n ph 8 O vvas heated at [err] for 2 h, prior to use. It was
then diputed 79 with 0.1M NaCl, 10 mM Tris HCL, 5 mcronolar [err], pH
8. 0,. t 0o O.Tine IBPeRtioned afythE reldasdd 6fckbisl rsthidntheNdnd @b ilduciics fradd Mebibu-hGH by Asromonas
ganmma- i nt eandirpeptidasel ut 1 on and 3 mcroliters of the enzynme solution

"Prior to reaction with Met-Leu-hGH, a sample of the aminopeptidase eluted from the DEAE-Sephadex
30 A-50 column was heated at 70° C and diluted as described in Example 1.

Met-Leu-hGH was dissolved to 8 mg/ml (by weight) in 10 mM Na Borate buffer, pH 9.0. The pH was
raised to 10.6, then dropped o 8.8, and finally the mixture was centrifuged to remove a small amount of
precipitate. The supernatant solution was used for reaction.

One thousand microliters of the Met-Leu-hGH solution and 21 mlcrollters of the Aeromonas aminopep-

35 tidase were mixed and incubated at 37°. Seventy-five microliter aliquots were taken after 2 min., 5 min., 10
min., 30 min., 60 min., 2 h. and 22 h. and precipitated by adding an equal volums of 3% sulfosalicylic acid -
solution in water, incubating at 37° for 15 min. and then centrifuging in an Eppendorf bench centrifuge. Fifty
microliter samples of the supernatant were taken for direct amino acid analysis (without acid hydrolysis).

. Control experiments were run by precipitating the Met-Leu-hGH solution (8 mg/ml) alone with an equal

\%_/ 40 volume of 3% sulfosalicylic acid, at a time t, or after incubating the Met-Leu-hGH solution at 37° for 22 h.
Again 50 microliters of the supernatant solutions were taken for direct amino acid analysis. The results of
this experiment are summarized in Table V.

The N-terminal sequence of Met-hGH is shown in Table IV. Polyacrylamide gel electrophoresis of the
products reveals no detectable degradation of the hGH.
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(0.05 nmg/l) were incubated at 37 C for 35 mn and the m xture cool ed on:
ice. After 30 min, 14 mcroliters of 20 the m xture were dried by o
| yophilization and | oaded on t heERr 183 82ZiBd anal ysi s col unm wi t hout further
treatnent. Control experinents were run by incubating 12 microliters of the
gamme-interferon alone and 3 nmcroliters of the enzyme alone, at [err] for
35 mn, drying the sanples as above and appl ying themon the amno acid
anal ysis colum. The ampunt of nethionine relfased was 96 pi conol es and the
background of other ami no acids was 25 fairlygnormal: Asp, 15 piconples;
Thr,\g4 piconoles; Ser, 3 piconples; Gu, 8 gyconoles; Gy, 53 piconoles;
Al'a, 73 piconmoles; Val, 10 piconol es el 8 P om)l|es and Phe, 11

pi conol es; there was anot her Iarge-'tonf:a’m ratg né ak, fat the position
where the enzyme ref.erence al soSh&wed a®pfak’ ati vely | arge background

peaks of Ser and Gy were also seen on t®eesgammh-interteron reference.
Assumpng that the specific activity of t‘He°sarrp e |s 5%107 units/ng and nol
wt. for gamma-interferon of approxi matelhg g , t1he -anount of

eor

met hi oni ne rel eased gnounts to 73%§f
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56 EXAMPLE VI

Removal of Met from a commercial preparation of Met gamma-interferon.
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proceeding with the am no acid anal yses as above. Assum ng 85% cont ent of

t he weighed proteins and nol ecul ar melghts of 22,000 and 16, 000 (per C
subunit) for Met-PGH and [err] supdifoki¥esdiBhut ase, 10 respectively, the
t heoretical anount of N—term nal reS| dues in each anal ysi s are 7.31 nnol es

and 10. 17 nnq.h% midn % E‘n%%‘rjnnrtn ONEFn an g %eg are. ing
shown in Tﬁlpla%th itlc lrﬁ% avi 6%3 vi

reconbi nan&ubfa%a i usaw%ws\s an sﬁfﬂf' 1 t% @ém&&ﬂ: Otnﬁn éé#an
20 Met - PGHcontains Met-gamma-lnterferon with 8 Dmeﬂmnal sequence In-Asp (wuth ?o?net Ee of Arg?iund/ i

(conf\pol5) B kthirs eycis ed

0. 11 25 RecorThis @aMa-interforon derivative was adfed mbdih by thd Kwomon%ZaHﬂﬁopeﬁtQQsem’nd found to
(control) (ease] rdeunaiiioni® asSdseninedi ifeanine Baid amfysiélusing & Patieudaaid sensitive amino acid

.15 analyzar 3MBh picomole sensiBdty and ortho-phiBaldi@shyyddngbstecoluine derivatizativonioté thetnall, otlish e

rel ease of anvbe adig enplyises In G appRidtionawere serdewt dutlat angmele sénsiivites aising a Didnex) PS02
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E. coli 2anfiripuerimgk awp, 19 picommlos:ibe @4 aisoreplespPantd pigamotps; Biuo8 pinggiiaies; Gl 53 pivbrpeles; |
Ani nopept i #as3. pignelesiah 40 aispmeise bau 8@icemglesand BheyHispieomelgs;|thera fes another large
exper i ment C°"‘Fﬁ’é‘a¥!ﬁz at @hespasition yipreyfhe; epzymne] refgraverCpiso) showRg FrHeak. Hektivgly large

i cr onol ar s 8 §°’v9éi§ Qrenare aise 6?9" 2’" BhenQﬁ'I}"? 'T"’Eﬂ" '?fﬁre’l’céa’(‘isi"ﬂﬂg {het he
the prot ei °'f5‘r 'ﬁ15 1% F""P’&g PRl g 7%1?
12,25 ity Bp ey aggs mP f 9&9' o putsat

pepiLs “sz g -
0 amﬁiz* Pl e .

m xture was I nc es and centri fuged 50

m crol i Ler gxirtERf super nat ant were taken for direct amino acid anal ysi s

(W t hout acrdthydrol ysis). A control experinent was run by incubating the

protei n al agfovild BPNerhin@ MIDFAMTEN iftéerod2 hours, and proceeding with the

anal ysi s aSapove. The anounts of nethni onine, |ysine and valine rel eased

fromthe A recombinant interferon analog having a Met at its N-terminus was processed according to the method
‘x./' -40 of the present invention. Met was selectively removed from the N-terminus of. the molecule by the

Aeromonas aminopeptidase.

EXAMPLE IX

45 Removal of an N-terminal Met from a Somatomedin C polypeptide

A recombinant somatomedin C polypeptide having a Met at its N-terminus was processed according to
the method of the present invention. Met was selectively removed from the N-terminus of the molecule by
the Aeromonas aminopeptidase.

50
EXAMPLE X

Removal of Met from Met-Porcine Growth Hormone (PGH) and non-removal of N-terminal Ala from the
mature recombinant Cuz-Znz human superoxide dismutase.
55

Aeromonas aminopeptidase lot 2, 0.5 mg/mi (in 0.1M NaCi-10mM Tris HCI pH 8.0 was heated at 70°C -
for 2 hours prior to use, then diluted 3:1 with 2M Tris HCI, pH 9.5.
Met-PGH (lot 5/100) and Cuz-Znz human superoxide dismutase (SOD lot 1) were prepared by
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5 protein are given in Table VII. TABLE VII 10 Rel ease of Met, Lys and Val
from Met hi onyl - Apol i poprotein E by Aerompbnas Am nopeptidase 15

(nmoles amino acid rel eased) 1EPO1PKh827B1 30 nin 1 h 4 h
22 h t22 (control) 20 Met 2.64 2 77 2 73

g' 22 o E;gy t techmqlueS ﬁ nas tv a}uthe|¥tnc N-termlnabs?quence of the mazurigroteln excepfzth% 0
w

Alais
2. 41 g.lagm d&&waa it in ot 36 Ejoréf@ eéoemam?ﬁ
with the tﬁem s i@ htidbd %H%ﬁbﬁ s?iﬂ@% QQth‘ﬁn ?ego

of tkes sanig. ESaa.aras 45 UN it 7B 498 \$heBfpitadédl G ocRil vamé @K maguﬁdsimcﬁ@ pelziperely
for the mkcada®idat §7°0for 3 iButédTMbr SenbyBy. .50 Widrolitekd & thecsiParadtanDSol it wokd taidn

am no acifal amMalacidl Snafysiscatohied! expbriieats viskeain bhiacubbting thegpibteie afaé Bt37 * Y\fdr B2hnent he
first 1 lpoogeding witke stetdnino avl anelysa e abdve.Ghssdnaing 85% contbnt ofthel wligheO lpecteinscetid

i ndi cat i myletiiar veighis pif 1280@0hand 2161060 (pef subbmity fo IMerBGIA @hd] ChaZn2 tsuperoxide dismutass,

am nopeprasgredely, it thqoreticel jamoynt obN-tarminel yesidugm in eecls anelysis areoTidit ndlesgandriQdat i on
of the pPrHeles: eseestively- Bre apwy ot Me) a%A'ﬁﬁey?fé@Sﬂsa?wrdéT% Vig| ectrophoresis in

t he presence of sodi um dodecyl sulfate (SDS) and 2-nercaptoethanol. This
could reflect 35 traces of endopeptidase activity in either the substrate
or the enzyne. The SCS gels show t IEABLB)Thew ApoE derivative, without the
three Bnino acids Met, Lys, and Val, mgrates slightly faster than the
parent protein. | nterestl ngly, the enzyrre in the reaction m xture | ost

activity ReleasecebMebdrooMet-BGH aNd plabahinresonbinantiGey-2n,

Apol i popr Githdin Esﬂpeeaxhaecntxgmwa%eaﬁ R cicitad r@xﬁiﬁ#@%%wssgnzym
Wth a,hl other substrates t€ste e
reaction mxture is fairly well preserved after 22 hours at 40 37'. EXAVPLE
Xl | ermva&evfpmt from Met - BGHM Th| 3 emarrplzez a&pwstzi\ehfe(@g r81)
N-term naw ?/fnl ne.from NEEhI gnyl Wnere%h i ne-
formof b Ha bs?ﬁe N-ter r? seq 4 e- Pro -bCGH (Lot 178)
was prapared in E. coli for the purpose of the present experl ment s.

Am nopept i nas amygop tlda ot 0.5 n 0. 1 NaCl -
10 mM Tri ﬁ@é%ﬁ?éﬂgg mcrg;'g'l err]?-eg(;l ﬁ\% p&g m%.] for
2 h prior GupAny bwmandi | ut ed 3 1 with 2 MTris HCO, pH 9.5 to a final
concentrath%g;xfhg lgg(lgkseProcedure The hornone was suspended, 8

mg/ m buffer, pH 9.5, thewaas raised to 12 with
IN NaOH, teh Tha%8@pack to plS9. 4 wi tB2IN HCl+53 hen c®nt@ifuged to

renove a sJ4.glu-.a.rm4.m-oi-pr.ecL.pl_La.Le,. ~deldaed a salution of

appr oxi rrat%}/ gﬂ.q}ﬁ fﬂ? housand microliters of the Met-bGH

sol utign AMPGSF c?%‘F?t‘éPEd FioRsethprrelgase of Wet frempdetd at

[err] and hGH Ria® @ssent phlUyohtant iLAL Ve iy & W4 aken with tine and

precipitated with an equal volune of 3% sulfosalycilic acid. After

i ncubation of the mxture at 37 C for 15 min. the precipitate was

cent ri f ugedrharecodd bersavsral redsensSortfie idnatolshiprestiaribmtial df Mobtront Bist-REH @odontzast tho

aci d\....« althesstaichiometit cantoval ©F Metl®om MeHHiEGH) @ lex@éhatidBlcould be that the molecules could be
present as non-covalently associated dimers and that the N-terminal methionine of only one of the
molecules in the dimer is accessible to the enzyme attack, whereas the N-terminal methionine of the other
molecule in the dimer is sterically hindered. For this reason, only about 50% - 60% of the N-terminal
methionine residues were removed. Met-hGh, on the other hand, is monomeric, Another possibility is that in

45 Met-pGH part of the molecules are still formylated and the enzyme does not remove formyl-methionine. In
order to prove any of these or other possibilities further experiments would be required.

EXAMPLE XI

50 Removal of Met, Lys and Val from Apolipoprotein E by Aeromonas Aminopeptidase

Methuonyl-Apollpoprotem E (Lot CC 017) with the N-terminal sequence Met-Lys-Val-Glu was prepared in
' E. coli and purified. it was used as a solution of 2.53 mg/mt in 5mM NHsHCOs.
Aminopeptidase. Aeromonas aminopeptidase (Lot 2) was used in the experiment. The enzyme, 0.5
85 mg/mlin 0.1 M NaCl 10 mM Tris-HCI 5 micromolar ZnClz, pH 8.0 was heated for 2.5 hours prior to reaction
with the protein.
Procedure. 600 microliters of Methionyl-Apolipoprotein E and 12.256 microliters of enzyme were
incubated at 37° C and 90 microliter aliquots of the mixture were taken with time and precipitated with 10
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hydrol ysis). Control experinents were run by precipitating the hornone
alone at time zero or after incubation at 37 C for 22 h and proceeding
with the anal yses as above. The r eSHIG Y1527 Bl experinment are given in
Table VII1. TABLE VIII Rel ease of Met from Methionyl-bGH by Aerononas

Am nopept 'rQi@v%ﬂer;QJf 15% suifosalycilic acud in water. The mlxture( Wé@lt‘l&lﬁ&t&@g{ éOC fHJ 1556 ?lmd
Control 2 centrifuged® 50 midrBliters of the$dpdFhdtant werd! &lrect arifhdacid aﬂaliigls (wi aclcf1 h
22 h hydrolysis). A control e{xﬁﬁ'nh]ant S 433 mcu&tl the &o%ﬁ alon® withbut i ehyme 3¢ éblhoﬂrs
4.45 0. land pkbceding With the arfdl@is @X BRN4. TR EmdlARLRNGEthioIRS ly$iftddnd vile FeRRSd iR w
Aer ohenas @otbin aegpbn Maase Vit h Met-bGH i s very rapid since at 20

m crograns/ mM of enzyne nost of the reaction is conplete in 2 mn. The
stoichionetry of the reaction is aM&&gs opposed to stoichionetries of
90- 100% whi ch were observed for th of the enzynme in several
reactions with two different batches of Met-hGH, with Met-Asp-d n-bCGH and

with Mefe Apol i popg@t S | | %ﬁmqa on and Met- 26
somat onedi n.- On tﬁgl%t %eer <)(nfan ‘r L t:lgoéldqvm - ﬂ%@ﬁ)ﬁld Met - bGH
showed only appr &e%mgfr%%@fm\kr reremeeasndmdnepsptidaseand with

Met - pGH only approxi mately 50% 60% W have recently observed that with
certain new batches of mmy is also in the
50-60% range. We previously assuned that this partial stoichionmetry would
be due to either a) not conpletely pure materials; b) inconplete renoval of
the N-fornyl group My mire E.3@aninhostldbformgl Ati ng2@nhymees) (@bateol )30
c) to diner formati on of sonme hornones and accessibility of the enzyne to
only ong of the normomers—T n tiedrmer-—W—found—ndrcatons—fer—yet—anot her
l'i kely, expl peation foreg4 he ingoypl et eps99i chhoggtrys, ganel ye Eh%bahh% Rost
E. coi'l processi ng enzyne systempartially renoves sone of tﬁ term nal
met hi oni ne, Igzsn. i n T pGH a3 Met - bftgq bef or ggpur bf ggati on ef the
proteins. 35 EXAMPLE XI| Biological Activity of Authentic Reconbi nant hGCH,
bt ai ne® fr dralvet - hGH &% Ren@al9 of Meilod t h2 AgLonppag2Ani nopept i des 10
The authentic reconbi nant hGH obt ai ned from Met - hGH by reaction wth

Aer onbnas a no ase b ocedu e ent

described i n E:gj' f'f‘etg ys'ﬂ?:olf % °§s°8f:9m?tvf' GI F‘f’?{? i 2 '% °é‘?ﬁ?§7$
free me &%@?o, °|eascéa rol i

the batc eﬁf % ﬁx cﬁonzgoﬁ ?fé; maﬁ at
was deri vegeddddThdialin asch.@ram ta@i& [N After 22 hours of

| Munor eachdy¥ado, 4 %msu %m it 3bukd erdms%d Jnoaanfawﬁﬁiae gel

gl ands  andsidcirgpnbreatt mgh&absea&tdf Vodin do‘ae@ysmfael KSUS?&ﬂFﬁ-IﬂércébtoBﬂbdal TRS S roffec?. 1
| U/ ng.  be tedél dfi eddiopetidasie itivitd & éither e flidstaitel 6theDénzidid. -TREISDS Igois sowlthdt)thed heat
was passedappB daiivatva] withod xidthirog amio |acits MbD Lyse amalva!, ceégratbistipialy féster than dfe dateet
hor none, tdvetein.tinterastiogly, \thet dmzytniecin fhe reaaiion asxtaeriosicrotivity aftbaineybation ifor@2 hbwes, probably
ul trafiltreusedrbyt the Apdligensstoin & whintrdy eyibtoxie andemby eld inectivaten thevenzymee Méth o @ther
during t hesubeiatos fesied snfap theenzyme adivity s therreactienuirtivg s fRigy wRlrstsevecsiter 22rhoprs at
passqg é&h ¥iiot her col um of an ani on exchanger and |yophilized, was
designated _|lot 4. 2.1 and analyzed. The results were: 50 a) The first 38
am no aci Mﬁlﬁiterm nus were identical to that of the natural pituitary
derived prgductl f% t, h t"pE! @[l_p no acid at the N-term nus being Phe (at | east
999 . due was Phe, also identical to that of ‘the
o it ol derrh.;/ %Qag%i%% &L theCbmdiaF of NBHAR %%Jn% ! o, Fhre U o
than that gl H, RAvRB RloN-fofinal SoBHBnES MbliPhapb: e’actrvity by
radi o-recept Wet—l%m @btN98) S Brdpdredt i E 2ol ok h piFBosh bPh& brBsenterpdrmakislS ST on

Aminopeptidase. Aeromonas aminopeptidase (Lot 2), 0.5 mg/ml in 0.1 M NaCi - 10 mM Tris - HCI, 5

50 micromolar ZnClz, pH 8.0 was preheated at 70°C for 2 h prior to use, then diluted 3:1 with 2 M Tris HC|,
pH 9.5 to a final concentration of 0.375 mg/ml. _

Procedure. The hormone was suspended, 8 mg/ml, in 10 mM sodium borate buffer, pH 9.5, the pH was
raised to 12 with 1N NaOH, then lowered back to-pH 9.4 with 1N HC, then centrifuged to remove a slight
amount of precipitate, and yielded a solution of approximately 7 mg/ml.

55 One thousand microliters of the Met-bGH solution and 56.3 microliters of the enzyme solution were
incubated at 37°C and 75 microliter aliquots of the mixture were taken with time and precipitated with an
equal volume of 3% sulfosalycilic acid. After incubation of the mixture at 37°C for 15 min. the precipitate
was cenfrifuged and 50 microliters of the supernatant taken for direct amino acid analysis (without acid
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The exper| ments and results presented above clearly denonstrate that o
Aer ononas am nopepti dase 20 EM&%}B)& 1 rapidly renoves the N-term ral
nmet hi onyl residue from Met-hGH, * s h-bGH, Met - gamma-interferon,

Met - Somat omedin C, Met-pGH, Met-Apolipoprotein E and Met-bGH nol ecul es

prepar ed pfifonfsRS: OGHRIrdl dxbertitvits tvird nOBE Brocipitafity b m%rrﬁd% NS Rk iR SSrd BN afie OV E
the N-teingibafin d78? 16 BN2TICaricaHocBblingaWhs tiel ahelidh B€ ke, hrR4IBLURE of RS b PkMindnt 5"
Met - Leu- i in paggo@ned by recombi nant DNA techni ques. Precautions taken to

avoid-5 endopeptidase activity both fromthe substrate and the
aninbpeptldase have proven successhyh ﬁﬁ ?@ sense that the enzymatic
reactions contain very little if any detectabl e endopepti dase cl eavages
(Figures. 1 and 2 and Tables I-VIIl) even after 22h of incubation of the

h]?r mr)]nes WellleasBe o8 MMEL PEPIth desith i OHYUS-bGROBY hé@&ﬁob@%i%#%tﬁaggget i on

of the enzymatic reaction t u rcan ase :
activi'’y are readily avail @?’%"Sléf%%%&c?dl BﬁﬂPgﬁs t he &esul ts of Exanple.
VI denonstrate that Aeronbnas am nopepti dase can rapi dl y-?® sever al

am no aci ds fyom eycar Yt iC l-ypepti de anal ogs, not OATy~oTE Trettri-onyl

resi due. In p. th“ ar j_|nt gbea de str edtht the N-term nal

met hi gpyl a L-;I— g‘s-t-due@—%an - Egu- Ez2 to yield

aut henti c hurran growt h hornone. The m)st strl Ki ng concl usi on of the :
experinent of, deamler . 7ies thay sherampugi of1gmat hisonpne agd,d5 |euci ne
rel eased is the sane, even after only two mnutes of reaction.” This is due
to the fact that the leucine residue is probably being renoved at a faster
rat e tshan tihe erpetiinerd Rlemenstraies Hatcthe fdaction obi Acrooanah emiacreptiokd withoMetdBHO$ vérhe
desi gn, Nwwmgeﬂ@imtmﬂ@/nwmenzmefmstd\ﬂ@de@smd_ecpmp&wmﬂw that the final
product wi [The sieichigtpptryjof te meactibatiealonfiSes gsrappesad to idichometripaa 930 whiehswerdhj s
exper i meabsenedyion §erreactian of et engyies in seYeEah reaetionpVithcyp aifiergpt tetshesinf Meh@H. it
only f roMehAﬁﬁ’éi"l‘i‘?%Wd "2'0 H'éﬁ"fﬂ?%@’?‘é‘“bﬁtasal‘”g'b a8 r ity Mehqapwadnigrieron_ andr Motat i ve
where & P é’m Gy roacy "f“ r"f‘ L°Udﬁ”aﬂFH\é9ﬁ°ﬁE snsmee \Veapwaﬂ'l"ﬁe'be |

obt ai ned %% & F (g_t g%a%
ed ha is égﬁgl fi% SHion woﬁd% 5“0 ﬁue to entﬁg i‘ ?

reacti onva’g

and X- Pr re lousl S: Uﬁ\ andl
S or,;
Speci fgci] as ”35 H e et rsawm\‘% % ..m%nsft %ﬁ&rE@w% Jidad a

quantit aih'e\ﬁﬁner Gﬁ@ oht’idW&éa%thJr vk n&h&q é*ﬁlh&ﬂoﬁ’@ﬁh@ﬁé p)ét idnfoiety, Rimely,
prelin - ydbmé AdsY E. SBRBBESSingPdnAInbSdy oSty ffmolRasthe K6 I@-&qmaa'l_’%éﬂfonlﬁé"@g in
N-t er m net-pEband WREbGH, bbBR pRfifRetsR bthdproteig@Ct i on of the am nopeptidase and
t he -hornones were found to be Phe and Asp for the human and bovi ne growth '

hor none ExadPrEM) respectively. Confirmation of the quantitative aspect of -
the reaction 1s confronted wi th obvi ous handi caps of the sequencing nethod
(‘'sensi ti Biotogical atidtg, of AuthentiodRecbmbigant] el pAbtaitedotont iMe-b@ baribmioved of Met) ith
figures éeminonabdmimgpaptidesgher than those given above. 30 It should be

noted in this regard that the enzymatic reaction Met-Protein [err] Mt +
Protigi i s Thepehatie rqsorawafnﬁ 'EG"!: @?I‘F"é?d fig ?tﬁ'@H Vée‘%ﬁ@“d‘l"ﬁh\&ﬂl‘l‘iba__ Retiflage

addi ng e%@@%’a"ﬂ‘éf psetiptlydh ' °dH §f%" Ei"?ﬂﬂiﬂ‘é'aff" %

the amin s pgjhi '?)'F'°"P(?ﬂ'?" rv é‘f?g K "’ Tb N_ h
prepar at Itgsﬁ tl%no:hactlwty is Ph% é one ozen nd é::(z a vity
hours at o of sl aésép% sié@ﬁa Pb ot T. éand
assi st 'c d) o &% &|um remov tf@l%
fromthe w&#@.@%@n@mﬁ&% %Rl?nepelpﬁia?& éuﬁ‘thﬁ ultr il n%éhhné{&s RB\Btﬂ’eQ ert%l%ﬁin RRRL 1 ON

of the %&m&ﬂgﬁareaawm e RAGIIE thb Peubtidn 1dSchBlatich] 16T Fi8dek\oR aNEMEP i DV e
t he- am ngpiion & g&ea@ﬁ;@ﬁmzba wab Badighatéd o2 hanki RRan6d. TRGsUROWEE: be the use
of a wat er a)i Ths Gitstl ik fdidéadrl NLRmitus tWaR 1GIAEANR thaf ofthd)iduedl pilitar @684l ploduch
col umm as wi the &find &uRi i 1@ NXbrmirnds Bdidg Phsl(at lsaet98m).f or the enzyne to absorb it
at t he endb)fhe CHeminelasdiduo was Phe, also identical to that of the pituitary derived product.

¢) The immunoreactivity is 1.35 times higher than that of a commercial preparation from pituitary.

d) The activity by radio-receptor binding assay is 2.5 units/mg protein.

&5
Discussion

The experiments and results presented above clearly demonstrate that Aeromonas aminopeptidase '
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40 + The procedure used for Met-hG H, Met-Asp-A n-bGH Met - Leu- hGH,

Met - ganma-interferon, Met- somatonedin C, Met-pGH Met-apolipoprotein E,
and Met-bGH shoul d be applicabl e gp gofghgpr @1oWm h hor nones and pol ypept i des.
Met hods for obtaining the am nopeptidase can be inproved (e.g. nore
econom cal process of isolation or genetically engineering the enzyne or
devel opi regidiyiremnayes Yo Nitermirelregtiienythesidusdronniatd gBpVetdas-cSimb@H. Met-gamma-interferon,
endopept MetEnmatomedin 6, Metip@H, dflet-Aneliperretein & gerhMetiiCH mglecules preparddiby iregembiparitt s

action OHNﬁ ﬁ%ﬂ'weﬁcﬁ'%ﬁégmf‘ﬁ@pmﬁ ?‘Gé@% rminglethioning assidue fpg itgyadipsent -

r ecombi nﬁ?‘ﬁ'“eDRﬁd '@ﬂh@?‘ ° 1 b"‘ H"?hél'ﬁi‘eﬁr E'ecaamsa*f Wé’é’mf‘ hat
possess F?df’ Ct" th? ﬂ‘b %?f"&éq?

enzyme o %at'cée tter% 't.:§' TXL 3“% “ °'°" ,f a8 ag):“( g"'°§o1:3dn§
apol | popnﬁm o %m Rabieh " fagﬁﬁ’ o

in a man ,, b a I'oW t he rermva severa am no aC|

N-term nus Ada,fbnaa@dina lréamstdp Eiéaﬁuermfdmn&mra@maeﬁarmas f&ﬁops&d@mmaam remove
derivati ¥ggrall dri> ddRfs-lobhSeudbrrbtic \WBk/pdpBil dnslogd) ot sHonyEhetiidi@r BsifueGinpaRicliaryMieN
act ed upmds dagn HénonarateaGiee el ItRAInaMnethionyicdnd 16UCH| redaiGby cda®@ldl ranclod\srpm GlaptducH,
respect i hGH tp.yidd authaptichemarl growtpbasiold.e t 0 use the enzyne to add an am no

aci d by usiThg mestcasiiing cbndiysion afthecexparimgnt of Exhraple YE isixhat itenarmurit of mesthigning sand
drivi ng leieineggieasheisite samaceveraiter GBy twolmitutas of reagiioprdihis daug flo he tpgiethat fthe |¢ugm9

r enovi ngregifee ig proeiibeing rawoved iatia faster tirctiart he methipaingurasiBierThiyes @ gfcombinant

pol ypept Pre@chﬁath@?esw Nethair-bffth whoro Jiet i follangd oy dar-yaseures 1hsIReHfingt wra@c‘fsw" 8 to

obt ai n ah§Hm feb'ﬂaweh‘ge ou- G'EP‘°(9°'£§ 27 _BL rapid|y remves

N-term nal 'HE® °6Y?%ft dpans %s Lk ‘d'i‘ﬁ 'I'fg?f’ b‘%l" %’ta%]"y lf’°m a '“et“r'f"{'

Net - gé erw .i fro Lpﬁ i tl \:hefern Wn%&%jr B\bﬁryo,[aglaﬁt gnc and

Vet - bGH 1E3 deg% %atér é@ﬁf ; g‘w o i.ﬁéﬂ b5 ool A3 mf@ 4 R0 sors

ani NODeDl firfindoefa ) B an ' bt e

adj acent | g{g 'rél@hofn@&h arf (A ofhi§ BéHck orp¥asr|ﬁﬁ9 o\l oy BhMfimi-

t echnigugsy sé%.b&ﬁauﬁduﬁ@svna.«akaemaé gssa\éﬂa 65°/5 of A8 fABAMal FAERs Cthd MroduttsldPtdctioh OM

t he subspiiRd Smifdpdpticas METURORARGNLEASS [UAY & B FHéERAd ACREHS hithar dhdbBansSgovar

t hat t hen@mnaisngrbdudts, @ssebliveIRSConftiatidnof WY Yuahtithtivd @speft A M rMeiet isadahfdnted with

endopept bisasEhakieasat en sédtedringasethall (seneitidty artle, kylpreiacts endl debgratiew émitdatdethe 22h

of i ncubadtiabtiguess courkbbeavenrbipies than thhsdt ghenabavaopept | dase. Thus, conditions -

under savhi chit shouigpbeetatetin diis tebaed mmztyeralnaymatmmmdﬂetmm*m%dePwetﬂht)mers'ble

si gni fi canstit eautddp efiricipibaledriyent fo\siyntiesisrby addingl pxopssavethipnintg| as to gamplete hydrolysis by

Addi t i onegniiguous Frmovalsai| thes apfno Beigh it ena/iof denpagpleatExamplat V)Adameneiating a batch

ami nopepereersalien ebhBH wp herendeecheprioved yivatirationon gevaral 'Efgfsfai‘ B RIoSIFEH eGP é" the

pol ypept fea‘é'%F?a[P'Bp? f’GﬁBP“‘BHR;F'Ur?éS‘ﬁﬁP'H?'ﬂFN Pf e Lpdig art | cuI ar, s

bean d%rmnﬁel"a‘{"éa fh d"f“"t°ﬁ%°t;§ 12 e § g‘é‘?ﬁ‘% Wﬂﬁﬁ ‘?,3 \Y ;ﬁ&i%ep

rem)ved st
cti he Qrrhone. c a r- ub v t| HD
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polypeptide analog of a naturally-occurring eucaryotic polypeptide so as to obtain a polypeptide having
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polypeptide analog of a naturaily-occurring sucaryotic polypeptide so as to obtain a polypeptide having
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(c) containing an am no acid residue or a sequence of am no acid residues ,
which is capable of stopping the actlon of the Aerononas am nopeptidase. 10
2. The method of claim1, wherei nEERN8Ef Bli al host is a bacterium 3 The
met hod of clainms 1 or 2, wherein the eucaryotic polypeptide is a hornone, a -
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25 8. The neeimius of thehatralg-odcuiriog Molypedtide;@ndh t he eucaryoti c pol ypepti de
anal og has t he «o@gineace ape-aodcefiuy on@ seauened efcaminonagisl, regidusd iwbichrist ¢apapleodf
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action ofg, t e mdthddPERIN 4RI the GORA hbrinenekS b Hurfdn dd bivhrial GroRthinBkmones. The
met hod of claims 1 to 9, wherein the sequence of amno acid residues whi ch
st ops #Hhe. atid methéf oft dim BWAGEIR el Shate® gRWINDKONAES i€Boviiisl giewiin Gbrbhofiecorl bitine

ot her than poehiheeobound to the N-term nus of a proline residue. 45 14.
The nBt hod of claim 13, wherein the am no acid residue is phenylal ani ne.
15. The rvet fidnetodef caimg 11k, ahgrem the dfterrine! gminecesidiresigiue Isanethipninaher ei n t he
Aer onmobnas am nopeptidase is hyperactivated by netat substitutions. 50 16.
The newshdd e metaadpf digims WieT. aherein ke eperryatic rolypentila analog has W?W%%M?}tfﬁ??@l |y
substituti n@“@uﬁ'(‘?’!"}"“?or Zn(11) as a coenzyme. 17. The nethod of claim 15,
wher ei n the netal substitutions conprise partially substitutin N’i’é?l for
Z0(11) "as® aTEAn L SHS. e HBR OB e o RES B AaHecs S St

residue to P mi nus of the pol ypeptlde anal og of Cains 1- 17

¢ har aC%oer Ioz?lge | Q ! ho? tclaal tgﬂ;t anwe gml% go]nsd r]éséu% o%l‘Zeq 5 rgglﬁgg stops the
gﬁﬁn Wt

contacting an excess
of said freé&gnm&no aci rgass?% gg‘ﬁ% EP 0 191 827 B1

19. The nR! hefmathodlds Siais i1Ng 7a,vﬂaa,tnuﬁ@£$.us afocads.aderws&.u&@s ¥Qbdidued MRISHORAPS irde
Whi ch GONpr 6’ of the aminopeptidase is separated from the N-terminal methionine by one or more amino acid
: residues. . »

12. The method of claims 1 fo 9, wherein the amino acid residue which stops the action of the
aminopeptidase is aspartic acid or glutamic acid.
o

. The method of claims 1 to 9, whersin the sequence of amino acid residues which stops the action of
the aminopeptidase comprises an amino acid residue other than proline bound to the N-terminus of a
proline residue.

45 14. The method of claim 13, wherein the amino acid residue is phenylalanine. '

16. The method according to anyone of the preceding claims, wherein the Aeromonas aminopeptidase is
hyperactivated by metal substitutions.

50 16. The method of claim 15, wherein the metal substitutions comprise partially substituting Cu(il) for Zn(ll)
as a coenzyms.

17. The method of claim 15, wherein the metal substitutions comprise partially substituting Ni(ii) for Zn(ll)
as a cosnzyme.

18. A method of adding an N-terminal amino acid residue to the N-terminus of the polypeptide analog of

Claims 1-17, characterized in that the method of claims 1 to 17 is reversed by contacting the
polypeptide and the Aeromonas aminopeptidase with an excess of said free amino acid residue.
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besteht. 60 Afolipdfedtdimbhandeinach Anspr~chen 1 bis 7, dadurch gekennzeichnet,
daS das eukaryoti sche Pol ypepti danal oge an sei nem N-Term nus di e Sequenz
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Met \Aspfﬂesn auf wei st. 55

Verfahren nach Anspruch 4, dadurch gekennzeichnet, da8 es: sich bei dem Wachstumshormon um ein
menschliches oder ein tierisches Wachstumshormon handelt.

6. Verfahren nach Anspruch 5, dadurch gekennzeichnet, daB es sich bei dem tierischen Wachstumshor-
45 mon um ein Rinderwachstumshormon oder Schweinewachstumshormon handelt.

7. Verfahren nach Anspriichen 1 bis 8, dadurch gekennzeichnet, da der N-terminale Aminosiurerest aus
Methionin besteht. '

s0 8. Verfahren nach Anspriichen 1 bis 7, dadurch gekennzeichnet, daB das eukaryotische Polypsptidanaloge
an seinem N-Terminus die Sequenz Met-Phe-Pro aufweist.

9. Verfahren nach Anspruch 8, dadurch gekennzeichnet, daf das Rinderwachstumshormonanaloge an
seinem N-Terminus die Sequenz Met-Asp-Gin aufweist.
66
10. Verfahren nach Anspriichen 1 bis 7, dadurch gekennzeichnet, daB der Aminoséurerest oder die
Sequenz von Resten, der bzw. die die Wirkung der Aminopeptidase sftoppt, dem N-termmalen

Methionin benachbart angeordnet ist.
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10. Verfahren nach Ansprichen I bis 7, dadurch gekennzei chnet, daB der
Am nosaur erest oder die Sequenz von Resten der bzw. die die Wrkung der
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Gew nnun s derar duz. ert n An en 02U dem BaE%lerl um

Ent f er nu ;?\I-; P " ﬁ‘g’“g Lﬁﬁ" ﬁ'f" %eé‘aﬂ g

Ver f ah en S n h,:e rO! IOI'I el s 0 E(Et c§3‘ nem |' nua endaen
e ignin, i 8inem B guf(l} ¥p ht analg-

Gew nnung de al'tenen eu aryo pep nac

Anspr uch 19, ﬁ%%mngﬁkﬁpa&a{&mgsnenmog@aaus%&aé irsehe. Pol ypoptid aus

ei nem Wachst qmwtmmupdeasﬁmer&mag mm.oMﬁsr L@meﬁ\num%nm&rawber%%nsda&w ch

gekenngei chnednsprébflt gdRdnnéisk Ahsisgbh &ahe Pol ypeptid aus ei nem nenschl i chen
Wachst unshor n@iiedGkMnnifigiide srmashshteukEblfschaaPolypeptight . 22. Ver Fahren nach
Anspruch 19 bis 21, dadurch gekennzei chnet, daB die Entfernung des
N-t er m nab.everfdiben nach Maspdnich NdNdadarchy gékelraéiénpetndad dhe Sukaryeiiseie Rdhtphptidreus sleeb es
durch Di al yWecheipnshamentbesieht.d. Revendl cat | ons

0
- 21. Verfahren nach Anspruch 20, dadurch gekennzeichnet, daB das eukaryotische Polypeptid aus einem

menschiichen Wachstumshormon oder Rinderwachstumshormon besteht.

22. Verfahren nach Anspruch 19 bis 21, dadurch gekennzeichnet, daB die Entfernung des N-terminalen
45 . Methionins durch Entfernen des freien Methioninrestes durch Dialyse optimiert wird.

Revendications

1. Procédé d'élimination séquentielle d'un ou plusieurs résidus aminoacide hors de l'extrémité N-terminale
50 d'un polypeptide analogue d'un polypeptide d'eucaryote existant dans la nature, de maniére & obtenir
un polypeptide ayant I'activité biologique du polypeptide existant dans la nature, comprenant la mise
en contact de I'analogue de polypeptide avec une aminopeptidase d'Aeromonas dans des conditions
permettant I'élimination séquentielle d'un tel ou de tels résidu(s) aminoacide hors de I'extrémité N-
terminale de I'analogue de. polypeptide, 'analogue de polypeptide:
55 (a) ayant é1é synthétisé dans un hdte bactérien;
(b) comportant une séquence d'aminoacides qui différe de la séquence d'aminoacides du polypepti- -
de d'eucaryote existant dans la nature par la déiétion ou I'addition d'un ou plusisurs aminoacudes é
I'extrémité N-terminale du polypeptide existant dans la nature; et
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1. Proced6 d' elimnation séquentielle d un ou plusieurs residus am noaci de
hors de lextrémt4 Nterm nale 50 d' un_pol ypepti de anal ogue d' un

pol ypeptide d eucaryote exi stant dERP 1 &2Z81re, de nanibre & obtenir un
pol ypeptide ayant |'activite biologique du pol ypeptide existant dans | a

nature, conpre si ty,d t gne
B HOEDL | DS e oL B ultC WY E0] o e
séquentielle d un tel ou de tels residu(s)—am noacide hors de |'extr~mt6
N- term nad e peesdéNNaomladgreadicdfona0ldnd REdl Mdte HactdddalegtGrepad@ngol ypepti de: 55
(a) Qyamst ete synth6tise dans un h8te bact6rien; (b) conportant une
sequence . alfracédicielde da iguandicktibd boe 20dans qad pUlypeptide daiicargats iestame darmone, une
poI ypepti - démpheldneamyiasteyr éaxiralssane, wametston, imsdmatomégiog ou lapalbdpettdierE. ou
"addition d un ou plusieurs am noacides a | Vextremte N-term nale du
poI ypept i b Ewgedésalon agyendicaliany dang leqys| I'prmane est ynejhopmone de preissancsy, | 11
11| EP 0 191,827 Bl é 2‘ contenant un r~sidu am noaci de ou une séguence
de r~si dus®afioReaPIaR Jeye ‘E%af'°"c4aﬂ%{ﬁl'°é*”ﬂ'%"P°"Pé’P ColSSROPY o5, unpcormone de craissance
| ami nopeptlaﬁ'E%"ed’"RB'F“ ®onas. 2. Procede selon la revendication 1, dans

| equeo | o%?a%t eIQ I &diclé % 'P L?el I‘ﬁ;or onreo&ecggssiﬁal Oeﬂlnlaﬁé gs? Y%?r%n%aéel On.
1 ou 2 ore
Iy(r)rghokfsﬁgnsc 8?45{03%3& f nlssanceaﬁc@ |nterferonun?a sonatonedl ne ou

| " apol | popf, otpldesusBelofttes B@Qﬁ@ﬂfénssﬁi B uahPAeduBME RS AhihRBdSN-1dhANS eb104M&hionine.
| Mhor none est une hornone de croissance. 10 5. Procedd selon |a

r evendi catsg. OIProdédéGaian leb @ffeRlicatbnd 1D & BDEAs BueLFankicfud B€ Polydeptide A@udaRHIIRAAPHRS la
Croi ssamce huégubnte MatPRFRrérR b exttémi®Maemitalesel on | a revendi cati on 4, dans

| equiel . I' hornone de croi ssance aninmale est |'hornone de is crol ssance
bovi Fré ou 9.' IRexédéreeionl & revendicatiom® danpsdequelrienalogue ®harpand Gle Swissanced bayine comporte la.
revendi cat i onéaudance Met-AspFicd bancpridmite dl-terendrialdu ani noaci de N-terminal est |a
met hi oni new % Pr och? sel é)pn Imeps re_\{/;ng%catllrlons d1 adﬁGsé d&g;eé% guela noacide

| * anal ofue'¥de™ IS Jevegpica apsoAPEY 1P &esidy 0y qu g'gus aminoaci
Met - Phe- Pro 8“’§5ﬁys§¥’??’b‘fﬂ'P'B'“P@ef’@‘%oﬁh?d@c‘"@é 'aF‘P%'EQ-'U’& Ns‘@'F'Uﬁ"’i a revend| cation

6, dans le uc-';,l %dé ge%ue d: hf r%a de cr0| duo ne co 2 4 id _
Preegdé g cpfond J
fgsgﬁ&cgat i o &t I?ctlog m%fegtrdasre edgpsz u ou n" thIO i e '@e mi dg‘ Eﬂ,ﬁj}m ©s _

. idus dac|
am noacl de qui ' laftrra e actlon do I'am nopeptldase est adj acent & | a

N6t hi oni neyNplREJE QithCes febendicbffSdes 9€LoR Ilacﬁr@l E%§mhrﬁlﬁ5ab9@§m arﬁteﬁ'ac%n&a

lequel le rdgj hbp@HndL@e%ﬁQH%Sarﬁh%eB@ﬁdcféb'ﬁlu@mqﬂé)am e qui arr~te |'action
de | ' am nopepti dase est s~par6 de |a nethionine N-termnale par un ou

pl usi eugss 30 Procédér sbfoh désSreduntitationsi 1189, Hahs 1EueICIe Gehuee @8 résitus laminodtibie Gl arees 1
I 9, dans | ogamsion deelanfirdpehtidaasicormendd® régitiu afinoédida, hutraqlié @Ipralise, lié 3 I'extrémité N-

| " am nopept i dawibaledun tésidcprdimeasparti que ou | ' aci de gl utam que. 36 13.
Procede selon les revendications 1 a 9, dans |l equel |a s6quence de rdsidus
ami noaci deldgfrocédérsaloe lop rayendicationsits, ﬂa"ammpeﬁduma%wpﬁrlepmﬂm"iﬂbsi du

am npacrfde, autre quo la proline, H6 a |l'extr~mt6 N termnale d un

resi du pr of% Recédspelopy'ue gyeicangyie sies Feé!%"dlcé‘\?éﬁﬂﬁ‘téa?’?%n%a“i@queﬂ‘éﬁ‘émP@&‘E?é? dpgro-
residu am no&eNeEesthyporpcivis panies ampcrRents A MBteUX.pr oced6 sel on t' une

g uilaf g?q u e1 6(.:i %?o v ge csn:rill aaut'elvecl)'t l%atfg %d ga(:"nrs]t lgc?del geg r]rgm ;lalaec%H\grllts Ide arr%tgug)( pcogttplregt?e%f" le
45 remplacement partiel de Zn(ll) par Cu(ll) en tant que coenzyme.

17. Procédé selon la revendication 15, dans lequel les remplacemenis de métaux comprennent le
remplacement partiel de Zn(lf) par Ni(ll) en tant que coenzyme.

50 18. Procédé d'addition d'un résidu aminoacide N-terminal & P'extrémité N-terminale de I'analogue de
polypeptide des revendications 1-17, caractérisé en ce que le procédé des revendications 1 & 17 est
inversé par mise on contact du polypeptide et de I'aminopeptidase d'Aeromonas avec un excés dudit
résidu aminoacide libre.

85 19. Procédé de préparation d'un polypeptide d'eucaryote existant dans la nature, comprenant:

(a) la production dans une bactérie d'un polypeptide analogue de celui-ci, comportant un résidu
méthionine li¢ & son extrémité N-terminale, par expression d'un géne codant pour I'analogue de

polypeptide;
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+ 42

nonas est hyper acti vde par des renpl acenents de netaux 16. Proc"dd selon -
| a revendi cation 15, dans |equel |es . renplacenents de ndtaux conprennent. I
45  renpl acenent partiel de Zkﬁﬁpfsbg? %L(II) en tant que coenzyne. 17.°
Proced4 selon | a revendi cation 15, dans |equel |es renplacenents de nbtaux

conpr ennent BlJ.@El%k@&%jﬁ“& ol el orS £k o BRIaall (11), O Lant que
a|

coenzyne. 50 (c) 3&i thﬁ thé?lﬂmge Hdts big Fdngbtl Hn8 Qe aNalu€ bl nPB@édé a
| " extr~mt4 Noldbvendiaiss 8t | ' anal ogue de pol ypeptide des revendi cations

1- 17, ~car act q4)iisisbupraton dquaydeet.qarm&ﬁﬁ.ted@@ugnevendl cations 1 a 17 est

i nvews® par mise en contact du pol ypeptide et de |'am nopeptidase

d' Aer onprR@&sPressd€ seion dex ceshdidatidn t19r @sis dequalmienmnypblide |diebeagyotebést 18e hBiMoodHdé de
pr 6par at i orcreissareepol ypepti de d' eucaryote exi stant dans | a nature,

conprenant: (a) la production dans une bacthrie d' un pol ypeptide anal ogue
de cel ul 2% Procédénselen danrevendication |29y denstipgusinlenkolvpprsidel ds?m@'!@t@t %k 1¥ne dormone de

N-t er rff nal e°’°'§8’?°°@2‘ﬂﬂ°é§‘§‘f"6ﬂ“9d un gone codant pour |'anal ogue de

polypept 11111 1111 Il 1 1111
191" 827 B : ae‘n'qg e %m?'*am]‘%?q iy q%'a'rﬁ'g" dtbgaa‘um?*h'zf 5d¥ Pr"a‘"a&sSE
bact ~ri es; 1 P%| |"WP 2 u'ﬁ e 'é°'}‘ﬂg WSt t erninal e hors de

| analggue ainsi r~cuper6, a |'aide du procedd de la revendication 1; et

(d) la rdcup~ration du pol ypeptide d' eucaryote r6sultant. 20. Procdde selon
| a revendi catbon 19, dans | equel |e polypeptide d eucaryote est une hornone
de croi ssance. 21. Procddd selon |a revendi cation 20, dans |equel le

pol ypepti de d' eucaryote est une hornone de 10 crol ssance bovi ne ou
humai ng. 22. Proc6d6 selon |les revendicatlons 19 a 21, dans |equel

" I'iy nation du r6sidu nethionine N-termnal est optinm sd par 611m nation
du rdsldu nethlonine |libre par dialyse. ?6 20 26 30 35 45 50 56

- 30

o

50

56

_

= RO o



