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OF THE I NVENTI ON The present invention relates to the field of affinity

purifi- capiphhpipipteins. Mre particularly, the preseg‘té‘f*’%,%t"j@%éii ally

relates to inprovenents in netal affinity protein purifi

purification of histidine tagged or histidine rich proteins that have been
reconbi nantly produced in insect cells. iThe invention also relates to
specific purification schemes suitable for histidine-tagged protein

vari ant s RERIFEChTIONM OhendR- EGAR (Endot hel i al growth factor receptor)
famly of proteins, especially the cancer-associated antigen HER-2.
Further, the present invention relates to an i mmunogenic vari- ant of human
‘HER-2 that is capable of raising an i mmune re- sponse in humans, which al so
targets tgyg:1¥atdy ep MRy il &y 15 nol ecul e.  BACKGROUND OF THE | NVENTI ON The
cancer associ ated nenbrane protein HER-2 is a nenber of the EGR famly of
proteins. This particular protein has shown prom se as an i nmunogen in

active speq fxe ddHUNOIASIEINL Ofe PO Lo LA @h@aﬁf@m,o@Oééa@iMi@{,_eﬁﬁ&i@@ncer
and col orectal cancer. The assignee of the present patent application has
previ ouslGption ef paainingpp ez ipnst retkaihy tthagriesevacinmantdbon

i - ' f 0Q/ 20027 whi ch is hereby in-, at ed
by rof or nadear h el Q) HART ST P RSLRRY HO FHERELPheG
pr ef er r ectsidER4I2 Mayr ipantist feart issrcho H dciod thiadine btdgPegeperial s pi obhentibh

protein chemstry is tq devise imW 2004/ 113377 PCT/ DK2004/ 000451 2
proved nﬁ’&ﬁ?ellﬁdﬁ‘(% ﬁ]aﬁ’gf LA FRIGBLRARE HE RFCTWedRbimakRsect cells.

, The invention also relates to specific purification schemes
*») sultable for histidine-tagged protein variants derived from the
10 EGFR (endothelial growth factor receptor) family of proteins,

especially the cancer-associated antigen HER=-2.

hl

Further, the present invention relates to an immunogenic vari-
ant of human HER-2 that is capable of raising an immune re-
sponse in humans, which also targets the native human -HER-2

15 molecule.

BACKGROUND OF THE INVENTION

o The cancer associated membrane protein HER~2 is a member of the
EGFR family of proteins. This particular protein has shown
promise as an immunogen in active specific immunotherapy of

20 certain cancers, notably breast cancer and colorectal cancer.

The assignee of the present patent application has previously
filed patent applications relating to active vaccination
against the HER-2 antigen, cf. WO 00/20027 which is hereby in-
corporated by reference herein. Further research in this field
25 has now identified preferred HER-2 variants for such vaccines,

but a general problem in protein chemistry is to devise im-



protein wth a high degree of purity. Immobilized netal ion affinity
chromat ography (I MAC) was first introduced by Porath (Porath, J., J.

Carl sson, |, G 5 Belfrage [1975] Nature 258:598-599.) under the
tern1netalkm%%%%E@gT%hronatography and has been previ ous| JCHRFREOASH

several articles (Porath, J. [1992] Protein Purification and Expression
3:263-281; and articles cited therein). Phe | MAC pu- rification process is
based on the enployment of a chelating 10 matrix | oaded with soft netal

| ons_suchp@Svédizteand FbitonEleainr o0r doRALERG O OURESOR £t DR SHDE ACHOT

proteins, especially the imdazole side chain 'St dine, can

t he non- ddotrdh nateld 8i héghofleghee| ofidedriveyal . The interacti on between
the el ectron donor group with the nmetal can be made reversible 15 by
| owering the pH or by displacement with imdazole. Thus, a protein
possesﬂIR?QQQk%#%ﬁﬁd%%%@fn@0@r®ﬁ%%nébﬁhChEOMESngEphy ¢aMABe pasi Fiedtby

(Fora; & EOGect T PoPheh 2B d66n %20 o1 ofbrhoeRbr olei GhesRl -

Pur i f i GatBedrf x:c35- [I0F) 5 Heitsrihe 2 58 05 88-n59pUy | fhaati eAeuUskRE WG]
technol ogy (,Ni,- NTA i anq% as aggéied to reconmbi nant proteins having tails
with hi stiaLAFS SSRIBRTOYHRMI 219 dide PerbrBrATACUPLYL SERSeweg) 50t agged

pr ot ei ns'deve Bl SuBtind | pkesaarlvant aoesohy theoLach bhat 4 u0. oL, 1RE] 25
hi stidine residues can cooperate to formvery s?rong netal " ron~ “conplexes.
Nurer ous BoRdiegsions 2228 eamblogyi ckésteitaletetrbenhi sThei iR pu-

resi dues .ar, : "tags", to the relevant. reco bi_nant otein in
vari ous (]::%%C%gk%%?%o?egs.s %“ﬁsclbua G TeCOY TR PYBRNE| PEsaT Slflgiﬁ’éépgi c

pf 0} e emasaithdbatchel hiish agpfamdia]l SAhseouesth | ¥s reabvegd gy maigraly.
V[y2004/%%g%2505a Q%E?%gﬁagggig}the surface of proteins, especially the
’
imidazole side chain of histidine, can bind to the non-co-
ordinated sites of the loaded metal. The interaction between
the electron donor group with the metal can be made reversible
15 by lowering the pH or by displacement with imidazole. Thus, a
protein possessing electron-donating groups such as histidine
can be purified by reversible metal complex/protein interac-

tions,

In 1991, Ford et al. (Ford, C., I. Suominen, C. Glatz [1991]

20 Protein Expression and Purification 2:95-107) described protein

B .\\“,,/;

purification using IMAC technology (Ni-NTA ligand) as applied
to recombinant proteins having tails with histidine residues
(polyhistidine recombinant proteins, “His-tagged proteins”).
This method takes advantage of the fact that two or more

25 histidine residues can cooperate to form very strong metal ion

complexes.

Numerous variations of this technology exists, where the his-

tidine residues are attached as “tags” to the relevant recom—

binant protein in various combinations, e.g. including recog-
30 nition sites for specific proteases so that the his tag can be

subsequently removed enzymatically.



3 Expression of proteins in insect cells require the use of va- rious
specialised culture nedia and also entails contam nation of the

reconbi nan{yPsgelgisa;m th various insect cell derived congti hat are
not found in bacteria, fungi and mam5 malian cells. Puri?é%%ﬁ?@%ﬁ@%%gnes

devi sed for reconbi nant proteins produced in bacteria, fungi, or mamuali an
cells are therefore not necessarily the3opti mumchoice when a protein
produced in insect cells will need to be purified. There is therefore a

conti nui négzpreesisfon 6HPPYEERALSLIANIRESct 18el @Byl fECRREOAsENBT ¢8L to
obtai n phaymaceutical grade pro- tein derived fromreconbinant production
in i nsectt YT SSPee EredrerHEurRVERTLENa R Résanebbpibts epnthwinaténni on

to provider and MpskoNed; o purifying.recombinapt EGER_ fam |
protein expressed in i%ﬁg%g e 8%%I#£#£I?Q?%ogsfg$Fﬁ8£ Sﬁﬁicgeg?v?ﬁe
i nvent i orcares Priowenles apha mame gesit cfyandanh bhcHERI 2, prehginahhahains usef ul

ine.g cancer treatment py, means of specific active i munot herapy. }
SUMVARY &f‘alﬁié’l 1c§Ffr st SThGBAT oflevhasd Hevi seacabiveel net hod

for purl ipticieirdd SERan Ly pIOLeilal Ocdndeor 68 SluRU{ iy cUhiChals
acceptable for pharnaceutical use, notably for use as vaccine agents.
Hence, i e 10t tRCpFEphLY | ivenopoimue| ehescé owlaenes hpdotédn

i3
purificat]j i eri.v. rotein, said ,protein being
r econbi n?r%r&%r%&urggﬁ%égné%ng%&lﬁgI[Fe%%ll%%r%eﬁuﬁﬁ 82t d protein being
one that is suitable for purification by means of inmobilised netal
af fi ni ty reRrMBLoqrapys st L 5k ng. Obf.al ni m sald_ insect
cell culture, a WD‘2004fi13%%$§%ggﬁEﬁ§8gg§%%%4§ﬂP %&éﬂ%ggg%%fal%§ CePT-free
s?ﬁpl%ocﬁﬁ?@imwa}ﬁﬁﬂ&$ﬂ3341ﬁenﬁdgm to obtain pharmaceutical grade pro-

tein derived from recombinant production in insect cells.

OBJECT OF THE INVENTION

It is an object of the invention to provide an improved method
for purifying recombinant EGFR family protein expressed in in-
15 sect cells. It is a further object of the invention to provide
an immunogenic variant of HER-2 protein that is useful in e.qg.

cancer treatment by means of specific active immunotherapy.

SUMMARY OF THE INVENTION

The present inventors have devised a novel method for purifying
20 EGFR family protein to a degree of purity, which is acceptable

for pharmaceutical use, notably for use as vaccine agents.

Hence, in one aspect, the present invention relates to a method
for purification of an EGFR family derived protein, said
protein being recombinantly produced in an insect cell culture
25 and said protein being one that is suitable for purification by
means of immobilised mgtal affinity chromatography, the method

comprising obtaining, from said insect cell culture, a



derived protein, and thereafter enriching for said EGFR fam |y derived
protein by neans of subsequent steps of: - diafiltration and exchange of

cul ture negj i uffer, 5 - imobilized nmetal affinity chromatography
(I MAQ), - gkgghg&%Pﬁgion chr omat ogr aphy (SEC), and - aniBé“@%@Wﬁﬂ@%gl

chromat ography (Al E). Another aspect of the invention relates to an
i mmunogeni ¢ variant of HER-2 protein thdt.conprises the amno acid
sequence 10 set forth in SEQID NO 2, residues 17-677. LEGENDS TO THE

FI GURE Fi gubdtafhiamaiogeapbirespr gk 0 . : i ndi.cat es
the 104.1 peak. Fig. g; Chronatogrgg ?% %?%??ﬁgygg'Fﬁgggégﬁﬁp?%ﬁﬁﬁgparrow
i ndi cat esdtheVadngheEepaakansi ghegeatheonahodcaphioc fprofidiel @GHRNE aAliRLy
The arrowydpdi.cat 104. ak, _Fi 4. The pMI/ hHER2MA5- SDUNni Hi s

vect or p\é%éél?g%‘%gsﬁ %£§r§%. 89 h‘#ﬁ%gﬁm%f Sﬁ.gb%%ﬂEreBgdisﬁ&Pﬁont’he hHER2MAS- 5DUH
protei n (nutlztiPOratidesalfOdx5b8RYe B2 6RILEARE meRIUBNGS t§ORgLor the
P2 epi%ogg Jn the hHER2MAS- 5DUH protein (nucl eotides 4357-4401). P30
epi t op8: SetUEMtE- tEeEmictal *AEipShY ephreopatpgrapby HEERZVAS- 5DUH prot ei n

(nucl eot i-desg; £500; I ylati,on site: Poly A signal
(nucl eoti des 263- %%g€%o%§?%§§%%§+€%%p§? ¥§%§?6aﬁpgn for replication in E
coli (nucl @nistl csscHdigd A omalC> @09 1 38TF) PCT/ DK2004/ 000451 5

Ampicillin resistance gene: Gene conferring anpicillin resis- tance in

bacteria_(nucl eotides 1579-2439).
Another aspect of the invention relates to an immunogenic

. variant of HER-2 protein that comprises the amine acid sequence
g”} 10 set forth in SEQ ID NO: 2, residues 17-677.

LEGENDS TO THE FIGURE

Fig. 1: Chromatographic profile of the IMAC.

The arrow indicates the 104.1 peak.

Fig. 2: Chromatographic profile of the SEC.

15 The arrow indicates the monomer peak.

Fig. 3: Chromatographic profile of the AIE.
The arrow indicates the 104.1 peak.

e’

Fig. 4: The pMT/hHER2ZMA5-5DUniHis vector p982, plasmid map.
hHERZMA5-5D: Gene coding for the hHERZMAS-5DUH protein (nucle-
20 otides 3604-5592).
P2 epitope: Sequence coding for the P2 epitope in the hHER2MAS-
5DUH protein {nucleotides 4357-4401) .
P30 epitope: Sequence coding for the P30 epitope in the
hHERZ2MAS5-5DUH protein (nucleotides 5500-5562).
25 58V40 late Polyadenylation site: Poly A signal {(nucleotides 263-
268).
ColEl: Origin of replication for replication in E. coli (nucle-
otides 701-1434).



Met al | ot hi onein pronoter: Pronoter that can be induced with a nunber of
conpounds (e.g. cadm um (nucleotides 3050-3415). 5 Kozak |i ke sequence:

Ri bosomal Ry ddi =t e (nucl eotides 3493- 3501). Bi P signal ence:;

Si gnal seqﬁggggﬂgfftzting the HER2 variant protein to segpgﬁﬁ%ﬁ”ﬂﬁwglthe
extracel lul ar conpartnent (nucleotides 3502-3555). 10 Uni H s sequence:
Sequence coding for the UniH s tag used foor purification of the HER2

Aut oVac protein (nucleotides 3556- 3597). Dipeptidase stop sequence: Used
i f the Unfmpgciagdinsresibeanckeguad:f censt henHER2 1AWl Q¥AG ANQLGI Resis -
(nucleotiges 3598- 60%)., 15 DETAI LED DI SCLOSURE OF "THE I NVENTI ON I'n the
fol I owi ng" A" HGnbBr P8F TEE fs (BRELeRbiESEI 48 mi2dB%e de- fined in the
context afletlHE1BERSBAL KN j . Rfam Ly derived protein” denotes
a protein which is hoﬁ%l%gg%gegg'ogg?ﬁgﬁchig%ﬁdFﬁnh ﬁaﬁnééﬁﬁ (HFt%rﬁB-l);
human 20°WMERER/ AEUCOEPLBRAY ; (EIER: SchdnbBr3) ((nak1HER decERbBodR 414 .

“aut ol @g " anm | rotein is in the present specifi- cation _and
c|ains@iEﬁgﬁ%ggfg%édg%%¥%gﬁﬁ-E%ﬁ???%ﬂ?%ybﬁaﬁyﬁgpﬁaaé (sicaporpfaal 36R3t i s
going to 3 vaccinated against its own EG-R famly protein. In other

words, the termis_only relevant 25 when the relation to the animal that it
goi ng t01%@?V%k%@%%t%%qu$%c%bn%i@@abdsthenterdﬁré&tRygphhéyHERzaﬂdriant

"T-cel | " g j - ably for |ynmphocytes of thyni i gi
ani oh ar & T e o LA Bl Vorbhrad [RAPRE RanPastukebs oo wel

as for ef{rastimrotiRied03 AA-387%5 PCT/ DK2004/ 000451 6 functions such as
hel pef aghlyity i the hyq;ral i mmune response. Likew se, the terns
"B- | yrphoCyr e diftiUdlGed |Seqiiqnce coding for the UniHis tag used for
L purification of the HER2 AutoVac protein (nucleotides 3556~
3597).
Dipeptidase stop sequence: Used if the UniHis tag is to be-

cleaved from the HERZ2 AutoVac protein (nucleotides 3598-3603).

15 DETAILED DISCLOSURE OF THE INVENTION

In the following a number of terms and expressions will be de-~

fined in the context of the present invention.

“An EGFR family derived protein” denotes a protein which is
homologous to or identical with human EGFR {or ErbB-1); human
20 HER~-2/neu (ErbB-2)}; HER-3 (ExbB~3); or HER~4 (ErbB-4).

S

An “autologous” EGFR family protein is in the present specifi-
cation and claims intended to denote an EGFR family polypeptide
of an animal that is going to be vaccinated against its own
EGER family protein. In other words, fhe term is only relevant
25 when the relation to the animal that it going to be vaccinated

is considered.

The terms “T-lymphocyte” and “T-cell” will be used interchange-
ably for lymphocytes of thymic origin which are responsible for

various cell mediated immune responses as well as for effector



be used interchangeably for antibody-producing |ynphocytes. An "antigen
presenting cell"” (APC) is a cell which presents 5 epitopes to T-cells.

Typi cal anti - Rt nting cells are macrophages, dendritic cells and

ot her phaggggggﬁﬁﬁ§§gnd pi nocytizing cells. It shoul d bePh&PEFI P51
B-cells also functions as APCs by presenting TH epitopes bound to MCH
class Il nolecules to TH cells but when g@generally using the term  APC 10 in
the present specification and clains it is intended to refer to the

above- mentih9Re a tizi i ,,Zkng I - Hel:
T-Iynphocy%%s"ggﬁg"%E?%e%%sﬂgégﬁgt%ggggékgo%?tF§§ %ﬁmgéfﬁfgﬁﬁﬁP%h provi de
hel p to Bresdrsandhtheotsxj ctiecebimsvlrB-1lyhphoegoglii hhdn“sfcEH1&pitiapes

bound to]&yc Class || mgleculef %5 on gnéigen gresentin cells. The term

oyt ot oxilee TS ApHBET T ERaReaES L F9T bantbadyopLesBCIpgs HTDROFYEESL s,

whi ch require the assistance of THcells in order to becone activated. A
ed 20 to denote

"specific,, iy S s In_the,pr t,context_ inten

a polyclgﬁélq%ﬁﬁ%ﬂégrég%%%gglﬁér%%?gd ﬁggggn?ﬁaﬂtF?Elaﬁg?ﬁ t PREREFEEUl e or
a group afpiumsés i dert+esl1apl Bepl €51 Ointigbhephatbieling agaipshyreel Is

whi ch present ggL epitopes of the nolecule or the group of quasi-identical
nol ecul eECFHPREGIR » pHRRPebii @evel ks andhethessphagesntézingneedded to 25

Tean ot Ipsshigsjroontd des . 110 ol 00 100 W 0GAERL: T ESEAVES. o1 o0

ol i gopeptides ‘of from1l to 100 am no acrd resrdues, pepti des of
nor e t hafWugdiammheadREs ésy dussseruind el yord, tdgees Heumd itso aicio ¢hdended

to inclqu teins, _i,.e..functional 7’?gom)lecul conpyi si t | east one
pol ypept i el;%%:o St %O?gé'ff/ %ff% %ﬂcﬂﬁﬂ@@éﬁ%d@ﬂg t;?esi tFatAFeast
t oy pod y feptitieirddwse sy {01 6B O | £%@Sc188ns Coval 8Nt h¥ehiibledo QbrBRY
be“non-c%yaI?PtI | i nked. The pol y- )
© the #bove-mentioned phagocytizing and pinocytizing cells.
“Helper T-lymphocytes” or “Ty cells” denotes CD4 positive T-
cells, which provide help to B-cells and cytotoxic T-cells via
the recognition of Ty epitopes bound to MHC Class II molecules

15 on antigen presenting cells.

The term “cytotoxic T-lymphocyte” (CTL) will be used for CDS8
positive T-cells, which require the assistance of Ty cells in

order to become activated.

A “specific” immune response is in the present context intended

-

20 to denote a polyclonal immune response directed predominantly
against a molecule or a group of quasi-identical molecules or,
alternatively, against cells which present CTIL epitopes of the

molecule or the group of quasi-identical molecules.

The term “polypeptide” i1sg in the present context intended to

25 mean both short peptides of from 2 to 10 amino acid residues,
oligopeptides of from 11 to 100 amino acid residues, and poly-
peptides of more than 100 amino acid residues. Furthermore, the
term is also intended to include proteins, i.e. functional

biocmolecules comprising at least one polypeptide; when compri-



peptide(s) in a protein can be glycosylated and/or |ipidated and/or
conprise prosthetic groups. 5 The term "subsequence" neans any consecutive
stretch of 3 amino acids or, when relevant, of nucl eo-
tides, der W‘%é““lé@?%téhy froma naturally occurring am no g@?hﬁ%ﬁ‘@ &hrte or
nucl eic acid sequence, respectively. By the term "down-regul ati on an

autol ogous EGFR family protein® 10 is hefein meant reduction in the living
organi smof the amount and/or activity of the relevant EGFR famly
protein. Ehngdamnieaegukabipﬂlggaﬁhadgaﬁa&%@@ebma@e§g§mpgo&»q%&gsf be
mechani sns_i ncl uding_renoval of the CEA by scavenger cells ?guch as nmacro-
phages anaog?ﬁ@thHaé68§?ﬁziﬁé BaV| §p, nghdcevedemvily iipdedantThe o lyhat

|l i Ak ' ] i killed.b i.n ., i mal .
The torm Finroasyshe Pot REGRaLH FanulRoPavaoeineFar: Bedphord P 6P eituc ng

an i munean@éponsempniaccprbatheahicngroupts Wi |1 therefore be understood
t hat an autol ogous EGFR fam |y protein 20 is not an inmunogen in the
aut ol ogous host - it is necessary to use either a strong adjuvant and/or

to co- preSitdittarmel'pebsegpenopésnennh thg avhekegelisepeoieirahi BFoBder to
nount an 4 e onse .agai nst._aut ol ggous protein and in _such_a case
the i mTiIJér;g()Sgig}]@ ?réﬁﬁﬁea%%ﬂ‘f)ogf i BReBf rﬁggf’_@Pthéhanlféé‘S’&bﬁeH@Fl??“ .
br eaki ng w@idet ol s aiwed Jheeterm fwﬂuaogsehgﬁhhy_e&z‘:eﬁ&kmga%ﬂiﬁfo" g Its
usual nean- ing in the art, i.e, an anmount of an”imMmunogen, rchis

capabl e SFETHRIUS YF U HILR e ¢Ed popgecnapi chespgativeant| y en- gages
pat hogeni ¢ agents, which share i mmunol ogi cal features 30 with the

i mmunoge 2004/ 113377 PCT/ 004/ 000451 8 The term "pharmaceuti cal
aééyptabﬁ%&W%%%q??gnuéggwn?ﬁ%ﬁﬁ tipn an autologous EGFR Framily protein"y

10 is herein meant reduction in the living organism of the amount
and/or activity of the relevant EGFR family protein. The down-
regulation can be obtained by means of several mechanisms
including removal of the CEA by scavenger cells {(such as macro-
phages and other phagocytizing cells), and even more important,

15 that cells carrying o% harbouring the antigen are killed by
CTLs in the animal.

The term “immunogen” is intended to denote a substance capable
of inducing an immune response in a certain animal. It will

therefore be understood that an autologous EGFR family protein

f—

20 is not an immunogen in the autologous host - it is necessary to
use either a strong adjuvant and/or to co-present T helper
epitopes with the autologous protein in order to mount an im-
mune response against autologous protein and in such a case the
“immunogen” is the composition of matter which is capable of

25 breaking autotolerance.

The term “immunogenically;effective amount” has its usual mean-
ing in the art, i.e. an aﬁount of an immunogen, which is
capable of inducing an immune response, which significantly en~
gages pathogenic agents, which share immunological features

30 with the immunogen.



the art, i.e. it is used for a substance that can be accepted as part of a
medi canent for human use when treating the disease in question and thus

t he tern1effective|¥ excl udes the use of 5 highly toxic substances that
woul d wor s&® $%8¥HeP7% han inprove the treated subject's cBREPE2HH/00HS
"foreign T-cell epitope"” is a peptide which is able to bind to an MHC

nol ecul e and which stinulates T-cells ingan animal species. Preferred
foreign epitopes are "prom scuous" epitopes, 10 i.e. epitopes, which binds

to a substpntial,fragli fie MEG) 1 6 Lecules.in i mal ci,es
or popul ation. Anteéﬁ] ﬂaﬁ?%E I'S %?tgﬁaﬁééagﬁﬁteﬁg a%&gabgy%ﬁng%ﬁgig t}%is
t he termthenavier saleT- el isepsedpést hosubbiankindhef epint bRedccOptrda

very limte rom scuous T-cell epitopes are 15 known, and

d:- nunber of such ) \
they wil !a%ep%*f"sc%ésaegm? CGRbERT ber ofiIpE BRBUMECHe rRELEA% RBE OAS5RE6r
for Lhe \IuAegansotieh @6 UERY AEEAT dbRBe: Loct D oRLaSAR: kAKCHLLRL 0 Do

effective in as large a fraction of an anina ation as possible, i
may beSndtiedthy ytawlid)sulpsisencesevbatl wool di gordenekhthpirt thes iimptoeesane

anal ogue repare several .apal ogues wherein each anal ogue has a
differenﬁgk%9§%$§%ﬁgd§ﬂ%%ﬁ?%p% ?%E%%F%ﬂ?-lt shoul d be noted that the

concept of foreign T-cell epitopes al so enconpasses use of cryptic T-cel

epi t opes,n in GRES, P gh deriv el.f-protein and. whi,ch
only exef%sjﬁﬁﬁﬁﬁg%en[c:%Qﬁégégﬁﬁémm%% gggééggégiﬂélF% g?oﬁgpgd%PoP&Pd
Wi t hout Hel rg pEIG nofladel searid priot eh nsthnglessson-cAL1Eo6ai gh Enhekper

| ynphocyt e _epi t ope. foreign TH epitope) is a foreign T cell epitope,
whi ch bi ﬁé’s‘?c?%ﬁasw%’ra GICF fﬁﬁ%%g%u%%%e%aﬁr%e PFeBeRfEAUSH £RéteGrFace

of pni@anti.gan eprie o} SeRiHth a8 hdd ARD) 5 bowngk d9c i he MHE-Ehaas okl wige! ecul e.

It-1s calso inmportant to add that the "foreignness” feature therefore has
two aspebt&ssalfomgiigruligsepin ope aningl preseieedornpopslation. A term,

which is often used interchangeably in the art, is the term
“universal T-cell epitopes” for this kind of epitopes. Only a
very limited number of such promiscuous T-cell epitopes are
15 known, and they will be discussed in detail below. It should be
noted that in order for the immunogens which are used according
to the present invention to be effective in as large a fraction
of an animal population as possible, it may be necessary to 1)
insert several forelgn T-cell epitopes in the same analogue or
20 2) prepare several analogues wherein each analogue has a
7y different. promiscuous epitope inserted. It should be noted that
B the concept of foreign T-cell epitopes also encompasses use of
cryptic T-cell epitopes, i.e. epitopes which are derived from a
self-protein and which only exerts immunogenic behaviour when

25 existing in isolated form without being part of the self-

protein in question.

A “foreign T helper lymphocyte epitope” (a foreign Ty epitope)
is a foreign T cell epitope, which binds an MHC Class IT mole-
cule and can be presented on the surface of an antigen pre-

30 senting cell (APC) bound to the MHC Class II molecule. It is
also important to add that the “foreignness” feature therefore

has two aspects: A foreign Ty epitope is 1) presented in the



WD 2004/ 113377 PCT/ 0K2004/000451 9 MHC Class Il context by the animal in
question and 2) the for- eign epitope is not derived fromthe sane

pol ypept i dgy@sodiigss7h arget antigen for the inmmunization - ' is
thus also foreign to the target antigen. 5 A "CTL epltopgkqﬁgeg&%ﬁggﬂ de

which is able to bind to an MHC class | nolecule. The term "adjuvant” has
its usual meaning in the art of vaccine %echnology, i.e. a substance or a
conposition of matter which is 1) not in itself capable of nounting a

speci fic MARURGaLEG ITdsponsexagainshet AR AMUAGORM At ithe RSN KDY, i ch
is 2) neverthel ess capabl e of enhancing the inmune response against the
i munogen 98 PPTOBEher WEtdSeriEedi Aapiroihai sareh@olatieptdste alsoridedoes

nhot provi ggraBti e n Qgen,..vacci.nation wi.th the
R A S L 0 e Rl et
|nnunogenfoba@gnhéo tbﬁbtaedeﬁaentmgénon wi th i nmunogen and adj uvant
induces an immune response against the imunogen which is stronger than
that induced by the inmunogen alone. "Diafiltration"” is a technique using
ul trafid t%at%ﬁ ﬁ@ﬁﬁ@ﬁﬁéslsm peptideyewhakh as sblleenb, baxchaosganbwdicer s,
or fracti @gégf% si ze bionol ecul es in macronol ecul ar sol uti ons.

* Crono ecu es retarned by the ultrafiltration nenbrane are con-
centrated whil e solvent and | ower nol ecul ar wei ght species are renoved.
However [ € [ o] ronol ecul ar wi || not
conpletely'§e€%%§ tﬁg§§G£§FgrR§Se%F%QSSQ% rac PoPe, lphﬁggnﬁFleP §§€Cé§e
must be W%EthﬂOQYDnitae aaﬂm%&mancslog aubbipbeivash wel HEBSer which

‘(diafiltr n) fter iafil-_tration process, the sanple can be
congentr %gc#% 1o Lﬁ?rﬁﬁ e%ﬁa?@%ﬁ%l%r05UW?¥PE5PQOH sphrdfie ARMBESant age

cdﬁpalédﬁmdﬁbnse against the immunogen of the vaccine, but which is 2)
nevertheless capable of enhancing the immune response against
the immunogen. Or, in other words, vaccination with the
adjuvant alone does not provide an immune response against the
immunogen, vaccination with the immunogen may or may not give

15 rise to an immune response against the immunogen, but the
combined vaccination with immunogen and adjuvant induces an
immune response against the immunogen which is stronger than

that induced by the immunogen alone.

“Diafiltration” is a technique using ultrafiltration membranes

E“\.,.,/’

20 to remove salt or solvent, exchange buffers, or fractionate
different size biomolecules in macromolecular solutions. Ma-
cromolecules retained by the ultrafiltration membrane are con-
centrated while solvent and lower molecular weight species are
removed. However, a simple concentration of the macromolecular

25 sample will not completely remove the smaller species. There-
fore, the smaller species must be "washed" from the sample u-
sing multiple wash volumes (diafiltration). After the diafil-
tration process, the sample can be concentrated for further
analysis or purification. This is an advantage compared with

30 gel filtration or dialysis when the sample can be diluted du~

ring the separation process, requiring an additional concen-



30 gel filtration or dialysis when the sanple can be diluted du- ring the
separation process, requiring an additional concen WO 2004/ 113377

PCT/ DK2004 tration step. There is no loss or c nm_nation using
diafil- trg@?gﬁéégméguld occur with a two-step process. "? ?@@@bhetm
affinity chromatography” (I MAC) is a chro- matographic technique where
proteins are purified as a conse- 5 quend® of their affinity for certain
di valent nmetal ions, cf. the description in the "Background of the

| nvent i ontratSoze sexgl, ushereCh0nR agyaphy, ﬂﬁ%ﬁiéﬁWﬁ@ﬁ&%Qf e
techni que, where proteins and ot her macronol ecul es are ract | onat
accordingtFatﬂﬁéiﬁspﬁ?§ﬂéapC§MZeWi$mmd hol-etwreprb@earse retained in pores
of the matrix and are therefore eluted slowy, whereas |arger nol ecul es

are excluggd agd therefore eluted early fromthe matrix. "Anion Exchange
Chr omat ogr JPHYPLEAPEST MetalcRESAaEGYT aptomatogramihye, (TMAE) e innlze cilires
havi ng a pgtcpegstk we renres: tai.ned on the.colum matrix and
subsequent | yogl ut ed b§gglﬁ¥s@§}1§cﬁ§ﬁ%ﬁ %)ﬁ:oéc%lgﬁ PF&HPPI‘?&%I i%h HAFES or by
changi #g @eencehafgeheirt AEfpnatel forDeseihphi @i val chitemprafienied, cf.

enbodi ne The_present invention relates to a purification process that is
20 especﬁgﬁ?yd$§$¥ngﬁo?o%anP?fi@é?ﬁ@ﬁoﬁﬂdEeﬁRthanﬂPVeﬁéﬁpméd prot ei ns

t hat have been produced reconbinantly in insect cells. The present

inventi ony\@s, C [ [ onnection w,th efforts that have led to the

prepar ati on oﬁwgﬁgg%%gg%ighg% f ﬂ?gagpychSEﬁEnﬁﬁ BafEEPmasegErRdd anti gen

HER- 2 - tleegeniqre antise s ep 25t pinduend bBnhbhenPESLR)18%AMARESHYR System an

expressi system. q¥med p¥ d axoSmi thKline and marketed by i.a.

| v} t r ogert e 51 rRTdieestsothpdsophybacedl pizandSepsdi abilectles

VeCl016. are retained in pores of the matrix and are therefore eluted
slowly, whereas larger molecules are excluded and therefore

eluted early from the matrix.

“Anion Exchange Chromatography” (AIE) is a chromatographic

technique, where molecules having a net negative charge are re-
15 tained on the column matrix and subseguently eluted by dis-

placing with anion from the elution buffer or by changing net

charge of the protein.

Description of the preferred embodiments

:\‘m/E

The present invention relates to a purification process that is

20 especially tailored for purification of EGFR family derived
proteins that have been produced recombinantly in insect cells.
The present invention was conceived in connection with efforts
that have led to the preparation of immunogenic variants of the
human cancer-associated antigen HER-2 ~ these variants are

25 produced in the DES® expression system, an expression system
owned by GlaxoSmithKline and marketed by i.a. Invitrogen. The
system utilises S2 Drosophila cells and specialised vectofs.
The use of 82 cells as host cells for recombinant production

has, however, posed its own set of problems to solve vis+=a-vis



The use of S2 cells as host cells for reconbi nant production has, however,
posed its own set of problens to solve visa-vis WO 2004/ 113377

PCT/ DK2004Mmawes113341 the HER-2 variant in question, and Fﬁ@%ﬂ&ﬁ%@h@ﬂs
have been solved by using the inventive nmethod (i.a. problens wth co-

m grating proteins which are derived‘froglthe S2 cells). The particul ar
protein that is used in the Exanples is vari- 5 ant of human HER-2, which
is imunogenic in humans - the vari- ant includes the am no acid sequence
set forthti® BERQ¥DVaOL2Rt inegiidagsony- 67d. thHewevprpbiense hbkiesbashno acid

sequence I SUItab| .for it contains an N-term nal

hlStIdlneé?égQ% %#n%égﬁ %s%ﬁﬁ%@ v?4mﬁgﬁ§§Q (EpANOPLePleRst With E8n be
cl eaved aﬁigmtm%pwo@lm@pwm@ﬁeafsl 88pt i dy! SESﬂtt 582 l:ElFBEg' cf .
Pedersen J et al., 1999, Protein Expression an Pur i |cat|on 15, 369-400).

The stop sequence for the diam nopeptidase consists of residues 15 and 16
in SEQ | @h@paﬁtm@lanepmbem thagenerateliheni aﬁéaﬁkaﬁF&bEI ¢at hoeaﬁﬁthod

is espg C|aI SU|teqa£ EG-R fam |y derived proteins i nclude a
het er ol'og Requetlesch nhs %%@ﬂﬁ@g%mé@ por hergasi onthpyvaeans of

| NAC. Tmmqmnmm@eamwcwz%&guégg L BLlynderived poofsing but

nore often it is heterol ogous am no sequénce
associ at é@SWidues ne’ EFER HQW@V%KLKE1NME1tmtmEmmdntheidrEeduéﬂbﬁoléchdt

sequence I; e hi sti dj ne resjdues t he Hi s6
tag and%btﬁgﬁ%gﬁﬁﬁﬁiﬁﬁﬁ %’ H@ﬂg n% %%@Eﬁ%?sc%%s%cEFFWénﬁgs- tidine
resi dues}l,lsfheimmttam e(far[::rrﬁﬂ deteral Hoauss a9 f¢i pdSrpenyents th

facil ates %pﬁc pur catiqn is the one conpri- sing residues 1-14 %? SEQ
1D 253, \Pefdf prbtadt i Earert tdrsdhe(dhvent idel ppepbidass

I, DPPI, cf. Pedersen J et al., 1999, Protein Expression and
Purification 15, 389~400). The stop sequence for the

diaminopeptidase consists of residues 15 and 16 in SEQ ID NO:
2.

15 Therefore, in general the instant purification method is espe-
cially suited for EGFR family derived proteins that include a
heterologous amino acid sequence that facilitates purification
by means of IMAC. This sequence may be native to the EGFR fa-
mily derived protein, but more often it is heterologous amino

| 20 acid sequence (i.e. not naturally associated with the EGFR

R family derived protein). Preferred amino acid sequence% for

this purpose are rich in histidine residues (e.g. the Hiss tag
and other amino acid sequences with several consecutive his-
tidine residues). The most preferred heterologous amino acid

25 sequence that facilitates IMAC purification is the one compri-
sing residues 1-14 of SEQ ID NO: 2.

The EGFR derived protein subjected to the inventive process is
preferably one that comprises a substantial part of the amino
acid sequence of human EGFR or human HER-2, and it is espe-

30 cially preferred the this substantial part is mainly derived

from the extracellular portion of human EGFR or human HER~-2,



preferably one that conprises a substantial part of the amno acid
sequence of human EGFR or human HER-2, and it is espe 30 cially preferred

the this swhgbenihahypart is mainly derived fromthe extr rtion
of human EGFR or human HER-2. WO 2004/ 113377 PCT/DK2004/05@&§¥thg&%%§a

preferred is a variant of human HER-2, and in the nost preferred

enbodi nents, the variant of human HER-2 ildcl udes at |east one foreign T
hel per cel |l epitope. As nentioned above, the inventive process has been
concei Vedeﬁt Predrmeed drs Wi tMand@ink: @F neeeii K@t pradiicid ahofmesr tai n
variants BE an HER- 25&— en. These variants are characte- ristic in

i ncl udi ngPpESHtEEG0 GELR ST- ﬁ@lepéfra@ﬁ%to@cs hugean HER-4 nirobudesl dint o

t he am nolagistl $86UERGR 1 U pRA HEER 2 16X | ul ar domain. Preferred
vari ants of human HER- 2 ?’frrllcl ude EJS'“ t et a(ra’lLuse éd' epi topes P2 (residues

269-282 of SEQ ID NO 2) and P30 (residues 649 669 of SEQ I D NO 2) and

the nost Psemecherloaddvaboart RAS ARvAMH-NQ A R éﬁyEﬁ
reS|du$f ??677 of SEQ ID NO 2 ElaflItratlog?%hfferqgﬁgﬁ%%g% 1 ep of
a

diafil BRFBLLPRr WékBhERGE PB pecbubdednit reroduertpenataf e:efn‘tmrﬂrabout 2
t o about r f blLy eratures in the |ower part of the
range aré@%ﬁ%ﬁﬁ@%ﬁ&f huméﬁegggu?egnkﬁﬂg g%esfh3W§%§q&ﬁ(ﬁﬁ?ﬂ§§§ﬁaQﬁ9cwv

10C. Mxnrl$¢e¢eIMeUHtkuﬁengtpremlabaou@ e ciangde-paliyRen o2 1aih2C.risuch
20 as |r1éhe rag e.bet ween, about 3C and about g@? with a né%i preferred

t enper at (e rahGe ORI abBhP 8REo2BbBAt 28 idngeaspaceciofl hymene HER-8 dx-om 4

Lo about ©Gedt Ll ghedoheune! BruFEsraCylzi DRYETS ARk LN5ER o s bepriency
gat es, and this can e counteracte C(i;

ha} rotein aggre-
det Bnte GRS ?H#%&daenmkéﬁeﬁyb% feesident. 269-282 of SEQ ID NO: 2)
and P30 (residues 649-669 of SEQ ID NO: 2) and the most pre~

ferred variant has an amino acid sequence that consists of

residues 1~677 of SEQ ID NO: 2
Diafiltration/buffer exchange

15 The step of diafiltration/buffer exchange is performed at a

temperature from about 2 to about 25°C. However, preferably

temperatures in the lower part of the range are used, e.g.
temperatures below 20°C, such as below 15°C or below 10°C. Most

preferred temperatures are in the range between 2 and 2°C, such

:\m/'

20 as in the range between about 3°C and about 9°C, with a most
Ipreferred temperature range from about 3 to about 8 and espe-
cially preferred from 4 to about 6°C. At higher temperatures
(e.g. beyond 10°C) there is a tendency that the protein aggre-

gates, and this can be counteracted by adding a detergent, such

25 as a Tween type detergent.

Normally, the diafiltration is performed in two rounds so as to
initially concentrate macromolecular compounds in the sample of
culture medium and thereafter to exchange culture medium with

buffer. These procedures are done following standard procedures



Normal ly, the diafiltration is perforned in two rounds so as to initially
concentrate macronol ecul ar conpounds in the sanple of culture nmedi um and

t her eaf t er wo 2eal@nge culture nediumwith buffer. These r re
done follow ng standard procedures WO 2004/ 113377 PCT/DKZSEZ?%%g%gﬁﬁﬁ?B in

the art, of. also the exanples. It is preferred that the concentration
step results in a concentration of betwe A 2 and 25 times of the
macr onol egul ar compounds, such as a concentration between 2 and 20 tines,
3 and 15 #'nk8e B&twesd -3adsantiheOekiampd esPr afterire pregecertdyr ahiaen tof

macr onol egyl, nds_.is in the range of between 4 and 8 tinmes, and the
nost preferrggnggﬁggﬁgrg?ﬁgnr?gu;gﬁuﬁnS t FRESSHE oh 181 gfabetyesinei2n and
concentrafbohimést bé hdi METPEHoBXE8EH NGRS, %ﬁchpggf%rably not

exceeding 2 ng/g1. 10 _The buffer exchange is typically performed in two
subsequentOPSERPEbECRhPERVERR fiaBd 2Bkbimpkacé ahdalpHtdfmeat beastech 3

and at grostq 7 f i takes place at a pH o at | east
7.0 and of %D%% g?%?gfty?é?gﬁ%€gv§$$8§%5£?gﬁ8“?8%p@?9rP@Pﬁ?GBﬁﬁrsteps at
the same @gHpourde bveihaphe ntapss todibébRedh YWANKABYESmeEYPLAAl kYe the

buffer e nge.. | erformed using, a phosphate buffer. After conpletion of
t he buffé@%(%ﬁ%%é%?r?ﬂecg???%% Bf1g naborsl Pohingssesptoi 8 prskdrabl y

i ncr easeg it @it den 8o 888N od Bf g SALR! &yt . ege for,binding
to the chronatgg;aphic 20 matrix in the | Q?Ep$%%ggégg§ ?e@gzglfhgr
anount ofP4FIRTER i 1ok aercerdidind byg oht ani nati ng constituents. For
exanple, addition of imdazole, histidine or a high salt concentration

buffer .t %pg%giggiltr%ged and buffer can be done to increase the
stf}n%gng§% At e Ihitedda el i s rerdoried $n atideds@bssquestt 0
reach a eeRERNJRLILH tHd & N9 DEINESL AboyL z(i)poé of at least 6.5
and at most 7.2 and of which the second takes place at a pH of
at least 7.0 and of most 8.0. It i1s, however, possible to per-
form both steps at the same pH in the overlapping part of the
15 two ranges. Typically, the buffer exchange 1s performed using a

phosphate buffer.

After completion of the buffer exchange, the stringency of the
following steps is preferably increased by adding an agent to
the sample that will compete for binding to the chromatographic

20 matrix in the IMAC step so as to reduce the amount of non-

S’

significant binding by contaminating constituents. For exanmple,
addition of imidazole, histidine or a high salt concentration
buffer to the diafiltrated and buffer can be done to increase
the stringency. Preferably, when imidazole is used, it is added
25 so as to reach a concentration in the range between about 0,05
to about 20 mM, preferably in the range from about 0.5 to about
15 mM, such as in the range from about 1 to about 10 mM.
Especially preferred is concentration of imidazole in the range
from about 2 to about 9 mM, such as a concentration from about
30 3 to about 8 mM. most preferred is an imidazole concentration

of about 4 to about 6 mM, such as a concentration about 5 mM.



to about 20 mM preferably in the range fromabout 0.5 to about 15 nM
such as in the range fromabout 1 to about 10 nM Especially preferred is
concent r at g 2@fi1if-4azol e in the range fromabout 2 to @F gOﬂ&%#ﬁUCh
as a concentration fromabout 30 3 to about 8 MM nost preferred 1's an

i m dazol e concentration of about 4 to about 6 mM such as a concentration
about 5 mM WD 2004/ 113377 PCT/ DK2004/ 000451 14 Wen using a high salt
concentration buffer (often NaCl), the concentration is in the range from
100 mM upihenabetihglaMhibh kalal senpeatesradn puadd a (det-enganic! %0 thg
diafiltrated an buffer changed sanple prior to the I MAC step

det er gent S GFRFERGHRBI £ BB Eﬁeé?éﬁefﬁéﬁmalﬁ@l@UXVch?I@b@u§oﬂbﬂian fatty
acid ester such as Tween 20, Tween 40, Tween 60, Tween 80, and Tween 85,
an alkqug%l. ol ether glcoha such as Triton X100, a non-ionic detergent,
and a car hﬁ% 2°pBEEHSHELE  henrddurhdgseraenyl gpyEbsi daariia radest gawt

I s advantmgenss| yhadde C aygo nt i f 0. 05%
(v/v) and 10% (v/v), g gugﬁmggéa%€%§r0t§%??§/ggﬂh %&Eﬁ E r%%%eQ%%%k
|nvo|vésV@H$qﬁ¢@m®ilE bﬁr@ﬁb@@Qedpﬁromnedpu&yowyébhgldnéabemb1WQMaEauﬁy
prior to [ n t uffer,15 exchanged sa hereto. Typically,
t he dlvalag%?Jl $E+Pl%§é?s sef &t %&frﬁW?FﬂeggroEH ébst?ﬁ&eﬁf 8- 2and

Cue+, ZnZifeerC0Rd, ,alanallkfeaﬁyl P efetBblY a1EBg 4 yabﬁn&s”@'&:%ohostﬂo% A AR
El ution of the chronpatographic mediumin the IMAC is perforned by applying
i m dazol @O et %%‘hr 24 2opeehehaerahe2bapedf detespeatcivanye act

pH ont o the el fﬁlyﬁﬁéﬁﬂéﬁﬁwﬁérﬂﬁkég%ﬁﬁﬁy éCQF#XPEQg%?ﬁgigggaﬁ%da%hl%each

coJunné For instance, when azo s T's
advhnt dgéowsincaighea biompef pheiveen habout dazobe in/oneaséingbe gwep)at a

concentr N Re-apout 0.1% (v/v).
IMAC

The IMAC step involves charging of a chromatographic medium

with a divalent metal ion prior to application of the buffer
15 exchanged sample thereto. Typically, the divalent metal ion is

selected from the group consisting of Ni%', cu?®', 2Zn?", Co?', and

Fe’*. Preferably, the divalent metal ion is Zn2*.

Elution of the chromatographic medium in the IMAC is performed

R

by applying imidazole, histidine, a high salt concentration

20 buffer, or a change of pH onto the chromatographic medium
(typically in a chromatographic column). For instance, when u-
sing imidazole for elution, this is advantageously done by ap-
plying the imidazole in one single step at a concentration be-
tween about 50 mM and about 500 mM (such as between 100 and 400

25 mM), preferably at a concentration of about 200 mM. Alter-
natively, when histidine is used this is done by applying the
histidine in one single step at a concentration between about
20 mM and ‘400 mM (such as between 50 and 200 mM), preferably
about 100 mM. The high salt concentration buffer usually con-

30 tains NaCl in concentrations up to about 1 or even 2 M.



tween about 50 nM and about 500 nmM (such as between 100 and 400 25 mM),
preferably at a concentration of about 200 nM Alter- natively, when

hi stidi ne WO eedisthi s is done by applying the histidi nepippRB6abdie] €
step at a concentration between about 20 nM and 400 nNI(sucR as @etmgen 50
and 200 mV), preferably about 100 mM Thg hi gh salt concentration buffer
usual ly con- 30 tains NaCl in concentr at i-8ns up to about 1 or even 2 M WO

2004/1133; PCT/ DK2004/ 000451 15 SEC The average pore size of the SEC
matrix is %Feferably one that separates globular protein between 10 kDa
and 600 kDa. After having applied the sanple to the matrix, elution is done
S with a phosphate or TRI'S buffer or, alternatively, with a bio- |ogical
buf f er suth® aS'BEPES. PIhe ptefepfelinBubEEr masraxTRESprbfitirabl y~yyepidhias

mai nt ai negehAriPesr aNGS,; P t bout during th | SEC and
preferably'%he pkﬁig kep;égg%g#{3¥%.Bigwgﬁnrgpegéﬁtgﬁﬂd%9805§§ary (i.e.
when a phosphate buffer is used in the SEC step), sanples containing the

EGFR f amAft sterihaedng pies iy ot i oM SEC, is.diluted before the AIE
st ep sg as, to adjué% ﬁﬂ% phosphatggﬁg%%eg%rg ?oﬂaFﬁlfésggPﬁéﬁnlés R€uch
as to Ph&iidhge HResRieH a4 PaftRID. uhfer Howevel teihat $vabySuyRELSkNG4 bhat
the AlE gafyhe P

al | i such a hosphat e buffer
concentrati-on. AleﬂéI iﬂedsflﬁlhalasst}@é]%'t ep@F?E?E’é?ﬁiolﬁuﬁf@l?eéﬁré &RIBhe
i nventi obpufiferat | east one AIE step, whereof one is perforned using a 20
strong ani on exchange matrix - in preferred enbodinents, there is also a
precedi ng_step involving use of a weak anion exchange matrix. This

p?eferabpﬁ iy Flaiesdigadi dg dhe hemspe about 7 to about 8 during the
L SEC and preferably the pH is kept about 7.5.

10 If relevant and necessary (i.e. when a rhosphate buffer is used
in the SEC step), samples containing the EGER family derived
protein obtained from SEC, is diluted before the AIE step so as
to adjust the phosphate concentration to less than 15 mM, such
as to the range between 10 and 12.5 mM. However, it is

15 surprising that the AIE can be performed at all using such a

phosphate buffer concentration.

ATE

The final step in the purification procedure of the invention
is at least one AIE step, whereof one is performed using a

20 strong anion exchanée matrix — in preferred embodimenté, there
is also a.preceding step involving use of a weak anion exchange
matrix. This preferably involves loading of the sample
containing the EGFR family derived protein obtained after SEC
on a strong or weak anion exchange matrix. Typically, the

25 elution is performed with a buffered (phosphate, TRIS or a
biological buffer such as HEPES) NaCl solution at a pH between
7 and 8, preferably about pH 7.5.



containing the EGFR fam |y derived protein obtained after SEC on a strong
or weak anion exchange matrix. Typically, the 25 elution is perfornmed with

a buffered , TRIS or a biological buffer such

sol ution arhga§§ B%%ﬁeen 7 and 8, preferably about pH 7.%§Ta55§§%%w%%2377
PCT/ DK2004/ 000451 16 The protein obtained in the eluate after these steps
has a clinical grade purity and is subsf&ntially free of contaninants
derived fromthe insect cell culture. It is contenplated that an AlE step
utilisi ngThewpaktanhonbiatxebange thet Huand la Be rappldseablteams a StLep

bet ween thf.INAC and SEC steps, instead of including it as part of the
concl udi nG-APECEL eBraLgr PHELLEpEREnAIS Stbssantded i dfnae off iombaminants

advant age@sisitaqi Rebidena YihEkHs+10.6hLe step (e.g. with 2% Tween 20
and 0.3% TnBP) and it is urt Erggg&aﬁ%gggﬁﬁg to include a virus

filtration step after AIE (e.g. using a Planova 15N filter or a simlar

filter), rwhesechrtBrplieRsdatBatNghudgs: is'%e@r gl%lilti%i?l?(s)l‘ér %Beta{]gtar}irkﬁ} s

resulting product is free of clinically unacceptable n m na
HoweveP, §¥ChapoevBatraxviild-beesppysteiniiesaenma pltepebe tieese thwo W2EPS

are non- eggential -2.yariant af .the invention As ntioned above, the
pr esent inven%%@ésﬁégﬁzdl %ée%geﬂ%cbﬂgiggFdilﬁhéﬁ Baritt Ying 8 vari ant of

t he hunmarcdift 2dingonrEagte@) tigen. This particular variant has proven to
be especially well-suited as a vacci ne agent for inducing i munol ogical re-
actions agai nst autol ogous HER-2 so this particular variant is also a part
of the priasehter nyebional shegeneral, the specific use, formulation,
reconbi nant produc-

o After diafiltration it is advantageous to include a virus

10 clearance step (e.g. with 2% Tween 20 and 0.3% PnBP) and it is
further advantageous to ihclude a virus filtration step after
AIE {e.g. using a Planova 15N filter or a similar filter),
where both steps are included in order to ensure that the
resulting product is free of clinically unacceptable con-

15 taminants. However, in the event a virus-free system is em-

ployed, these two steps are non-essential.
HER-2 variant of the invention

As mentioned above, the present inventive method has been con-

R

ceived when purifying a variant of the human HER-2 tumour an-

20 tigen. This particular variant has proven to be especially
well-suited as a vaccine agent for inducing immunological re~
~actions against autologous HER-2 so this particular variant is

also a part of the present invention.

In general, the specific use, formulation, recombinant produc-
25 tion, suitable vectors and host cells as well as other details
pertaining to this specific HER-2 variant can be found in the
disclosure of WO 00/20027. Hence, iﬁ the following only a brief
discussion will be provided that specifically pertains to the

variant. Hence, the disclosure of WO 00/20027 is included by



25 tion, suitable vectors and host cells as well as other details
pertaining to this specific HER-2 variant can be found in the disclosure
of WO 00/ 22704 , inthe following only a brief dis i ) 1<, De
provi ded t hat shg%??fcally pertains to the variant. ancgeiéﬁgmﬁﬁ%%i%sure
of WD 00/20027 is included by WO 2004/ 113377 PCT/ DK2004/ 000451 17
reference herein and provides for the net¢éssary teachings concerning

i mmuni zation with HER- 2 variants and the general methods for producing

these andreherenter hmkathoandApsovtbes diosClkasunecied sWoy0@e2092h el ating
to nucleic acid vaccination 5,against aut ol ogous HER-2 is incorporated by

r ef er ence T T HI I AL HERE FBhedaBovE, HERoRhErTaspeet and the prassad
invent i onmefi@bdt €8ok0paH3hATHHOYRAI [ . of - Lot ei at..com
prises the am no agidpsequencg s%?b o%? ?ﬁ é&c;pgﬁﬁéfgigh'rgé% u%g%17-677.

It is predbsebasenatinhi@ QO/20027i sehapohy 16 peplide thdtl capsistsioh the
residues 1-677, i.e. a

am no gci n t forth in, SEQ 1D NO 2 .
vari an ﬁﬂ§?5§?§0§§E§fa%%gs QE%T%t?ﬁiﬁQFQFPEHaEEQiPycé?ﬁﬁﬁepéﬁ 86#SH-8t-i ng
of residues 1-14 in SEQID NO 2, and an am nopepti dase stop seguence

consi sting, Q. d£5hd4e a LN Sgégl 1, 2. 15 Also included in the
pr esent invenf?oﬁ&¢§&£§%%% b?%nég?%rf?% -Cﬁ;%¥)Fﬁﬁtp5ﬁ§88gslpﬁ?§glon
innunpgeMHiahﬂSeﬂm af tfufogeel @i MarisHtho asHBR DAL FE 88BN EhafN com-

especi al Ly .preferred DNA fragpent has the HER-2 variant encodi ng sequence

1Y) :
set fort %ﬁf%ﬁﬂfqﬁ)§@inojﬁc%% REFUPCE 08Ps FArtheineEBRAIRND: pPeduct i on
of HER 2 neariicAids 1@V ectorss Cﬁféféﬁﬂeah@néle%ﬁi% gakdafhraguent gh the
inven- tion. Especially preferred is a vector capabl e of autononots
rép) i tt PEREIARpItYT contietenbrtis suirctadidr saytarcgr sep £oonki $hi ng
of a plagied i RIRYE, RSB 18 N : CONOMPSO®, v that also includes
a histidinyl-rich purification tag consisting of residues 1-14
in SEQ ID NO: 2, and an aminopeptidase stop sequence consisting

of residues 15 and 16 in SEQ ID NO: 2.

15 Also included in the present invention is a nucleic acid frag-
ment that encodes th;s immunogenic variant of HER-2 protein,
such as a DNA fragment. An especially preferred DNA fragment
has the HER-2 variant encoding sequence set forth +in SEQ ID NO:

S 1.

20 Useful tools in the recombinant production of HER-2 variants
are vectors carrying the nucleic acid fragment of the inven-—
tion. Especially preferred is a vector capable of autonomous
replication. Typically, the vector is selected from the group
consisting of a plasmid, a phage, a cosmid, a mini-chromosome,

25 and & wvirus.

Expression vectors are especially preferred. A typical expres-
sion vector of the invention comprises, in the 5'-»3' direction
and in operable linkage, a promoter for driving expression of
the nucleic acid fragment of the invention, optionally a nu~.

30 c¢leic acid sequence encoding a leader peptide enabling secre-



25 and a virus. Expression vectors are especially preferred. A typical
expres- sion vector of the invention conprises, in the 5 -43" direction

and in ope i ge, a pronoter for driving expression of the nucleic
acid fragngﬁ?5§¥h¥ﬁ%?invention, optionally a nu 30 cleic 59?6“§@ﬁﬂ@ﬁ@é
encodi ng a | eader peptide enabling secre WD 2004/ 113377 PCT/ DK2004/ 000451

18 tion of or integration into the nenbrdde of the pol ypeptide fragnent,
the nucleic acid fragnent of the invention, and op- tionally a nucleic acid

sequence éricodiary o tigrgRaitdion HAft & GOMTRAAN , Q?Pcéﬂé’%o %?Ei&?l !
transformed with the 5 vector of the invention I's especially erred. A
parti cul arfit9tiSiter &4 RYAGSC eelid ifragmémseaet el |ineadhos; puefes+ed

is adro il ri | such as an S2 cell. Also part of the
invention%?gm?lgggb éxﬁgFﬁ%f%ﬁgaMﬁ%ﬁF%ﬁﬁ%i%ﬂ?o Wﬁg\ﬁxﬁﬁﬁm%ﬁég%%-invention

and whi ch expresses the nucleic 10 acid fragment of the invention, and

whi ch opt FgRrakkycg@shehes Lries.on its surface t i nogeni

vari ant_ of HER-2 proteinpggatgglFﬁVen:hﬂ%t ﬁﬁﬁghg?ﬁBFgngﬁgyﬂﬁ%ghﬂﬁﬁﬁ al so
provi des ¥8Ftan pAnbhegénventionpdsi tdspredien liympiiineadal nsdr HERZar1y
protein iﬂngegggggn lglcgngraijn% t he i mmunogeni_c variant of HER-2 protein
descri bed above” I i gdi’Rtur&-wi tF &pH&SesdeGeildal BRdhmesh amel wened eks or
vehi cl e aaddﬁpkbph&lbydaﬂiadhuMggk.C@qﬁagh%hogssggt%gl%Eghgrnulations can

be found in WO 00/20027. Alternatively, the vaccine may be in the formof a
nucl eic acid 20 vaccine (for details concerning this technology, cf. WO

00/ 20027)A1gbusaral e6 phaetintehbeohnienti @abs caBel IMINQQERIE o YHRASi J4 on
for immu iZing agai ns ER-2 protein in a human - conprising the vector
d§§}ribe§ja%ov%c AT a9hi K% 2P Wephign and which expresses the nucleic
10 acid fragment of the invention, and which opticonally secretes
or carries on its surface the immunogenic variant of HER-2

protein of the invention.

Furthermore, the inventiocon also provides for an immunogenic
composition for immunizing against HER-2 protein in a human

15 comprising the immunogenic variant of HER-2 protein described
above in admixture with a pharmaceutically acceptable carrier
or vehicle and optionally an adjuvant. Details on suitable
formulations can be found in WO 00/20027.

Alternatively, the vaccine may be in the form of a nucleic acid

R

20 vaccine (for details concerning this technology, cf. WO
00/20027} . ?hus, also part of the invention is an immunogenic
composition for immunizing against HER-2 protein in a human
comprising the vector described above in admixture with a
pharmaceutically acceptable carrier or vehicle and optionally

25 an adjuvant

Also embraced by the scope of the present invention is a method
for immunizing a human against autologous HER~2, the method
comprising administering, to the human being, an immu-

nogenically effective amount of



pharmaceutically acceptable carrier or vehicle and optionally 25 an
adj uvant Al so enbraced by the scope of the present invention is a nethod

for i muni siggoed1zgpaN agai nst aut ol ogous HER-2, the nethe?wn%%maﬁmﬁgpg
adm nistering, to the human being, an inmu- nogenically effective anount of

WO 2004/ 113377 PCT/ DK2004/ 000451 19 - iﬁe i munogeni ¢ variant of HER-2
protein described herein or an imunogenic conposition conprising the
variant, or - the vector described herein or an inmnogenic conposition
conpri si ng t§1§| élmvléépglenl@ Viarigings pdc HER-E  preferine diastati tad hignaimniozat i on

met hod (ag e differ, nt means f.or, i ni zati,on descrlbed her ei n)
is used ? énﬁg CSHEOS &PFn&°€§ﬁ&§%n§££éﬂw§ﬁ§lﬂﬁ'TH@KEXANPLES The

f ol | owi ng exenpllflcatlon utilizes the "104.1 nolecule” 10 (cf. SEQ I D NO
o) ot o=\ En8lvLEEHROUERLGABNN AR 0 oBn SRS IR R T e art

protein. However, It e understoo

t hat thecgepeiaingyeaahiingscebr.t he present invention are applicable for
other His tagged proteins, especially those produced reconbinantly in
insect 15 cell systens. The purification process consists of the foll ow ng

4 genéralt parespeaindhyspepsertedDithbitl thasi dmmuintihaidiohe methang g aef

f t tn20p, 2. Lmmobi Lized Metal Affinit t h
(TG WePL REPEhe BRERDL g dnBonty Epon TGRS JCED RS sy seaieed hetgitan
EXCPaggglghﬁ?ﬁﬁtﬂgfaﬁbﬁaﬁéhg)ofhﬁhélhﬁrégﬁhb'%@%dé% virus cl earance steps
| NCl ude I N e

£
) PREAMBLE TO THE EXAMPLES

The following exemplification utilizes the “104.1 molecule”

10 (cf. SEQ ID NO: 2) which is an immunogenic analogue of the
cancer associated HER~Z2 protein. However, it will be understood
by thé person skilled in the art that the general teachings of
the present invention are applicable for other His tagged
proteins, especially those produced recombinantly in insect

15 cell systems.

The purification process consists of the following 4 general

purification steps:

S

1. Diafiltration with buffer change of fermentation super-

natant.

20 2. Tmmobilized Metal Affinity Chromatography (IMAC)

3. Gel filtration/Size Exclusion Chromatography (SEC)

4. Anion Exchange Chromatography (AIE)

There is additionally 2 virus c¢learance steps included in the
currently preferred process, one virus inactivation step and

25 one virus filtration step.



currently preferred process, one virus inactivation step and 25 one virus
filtration step. WD 2004/ 113377 PCT/ DK2004/ 000451 20 D afiltration/buffer

exchange T i-afi ation serves three purposes 1) to concentrate the
subst ance @%O?Iﬂ%?{to renove | ow nol ecul ar wei ght subst A2 Y A he

fermentation nediumthat could interfere with the 5 subsequent capture
step, such as netal ions and 3) to change0 buffer into a buffer nore
suitable for nmetal chelate chroma- tography (I MAC). Buffer exchange takes

place in pnefortiweiodyBRgrethexbhhdlyestep is into 50 mM phosphate buffer
pH 7.0; the second step rnto osphate buffer pH 7.5 is optional. 10
If diafiltration is perfornmed into pH 7.5, this pH sequence seens to be

critical DeeadsefgotpgtdonesthkyckntBrE pubpb@ads 1)t @ PrLGIdRINEERN t¢fc
non-identified conponents fromthe insect cell fernmentation nedium

Concent r a¥ MORERRCHal 4P § - ber Eor FRdTEBOVEedave Modadivdg t iwed.dlvt b stabseguent
| MAC and eguge AL i b r in.the buffer exchan step and
i s not f%ﬂﬁg esse%%?%%gﬁggggheﬂggg%@sggggscpﬁ&d%dﬁggﬁggﬁﬁ A %%e nat ur e
is a concartsequent pcapesse ssepp, Thachoasentralli aBnsCand 30)S R SRy

about 5 thgg or,to a totg% rotein concentration of the nmedi um not
exceedi nd® M Praset ?5 HoteexbabaPhg Soromelad rhedateesheomient s

usi ng 10 4ddEepioPNCEMAC Al | DRE 8L S O 8E8Ah gL O YREK ?ﬁg@epggtghg lLevel, does not
become to high and it is expected that it Is poSsible to go higher, such
as 20 or ShRHP - J8e | HiEgst mikehels contendd atMophbahatkebs fifierepHdgsOri bed

| oadi ng Ll ite on TRE § 6T o 05, TR o o BamprEeRr Rl dr ot GPELARG MThe
dj.";é) | 101 dtfe e ipriort ian appl peatdomed oinbe bHAC. 60l UARSLBH sequence
seems to be critical because going directly into pH 7.5 leads
to precipitation of non-identified components from the insect
cell fermentation medium. Concentration is mainly performed to
reduce loading time in the subsequent IMAC and to reduce
15 consumption of buffer in the buffer exchange step and is not
found essential for the process, as the subsequent IMAC by
nature is a concentrating process step. The concentration scale
is presently about 5 times or to a total protein concentration
of the medium not exceeding 3 mg/ml (preferably not exceeding 2
20 mg/ml}, but experiments using 10 times concentration also seem

to work when protein level does not become to high and it is

5 :
“hemme s

expected that it is possible to go higher, such as 20 or even
25 times. Further concentration than the 5 times described in
the protocol may improve the process, as it would decrease the

25 loading time on the following IMAC column.

Sample preparation for IMAC

The diafiltrate can prior to application to the IMAC column be

prepared by adding imidazole to a final concentration of 0-10

mM, when imidazole is used in eluent buffer; if no imidazole
30 (or a similar substance) is added, we have experienced co-pu-

rification of other proteins from the insect cells with 104.1.



prepared by adding imdazole to a final concentration of 0-10 mM when

i mdazole is used in eluent buffer; if no imdazole 30 (or a simlar

subst ance) y we have experienced co-pu- rificatio }

prot ei ns R e T R 104 17U 2004/ 11557 PetbKM 00451
21 On the other hand, when elution is made wth L-H stidine, salt is added
to the elution buffer instead. Furthernof®, Tween 20 is added (after
filtration) to a final concentration of 0.1% (v/v). Up to 5% can be
applied fér the ¢M&x shepdandnbhgbentloaoneenthat i;9ent RagiQ+idink! | shead to
| ess dinE{Sforgaéion. Qther detergents are al so expected to be useful,

obvi ousl y*5 ot ieFd The el Cet thiAR sPEfhesningtesd, Borkhdraesye, | TheenThE
subst ancei 4 0dad=hass - SP- LSyt Ln:the.N-term pus, .10 tha as
affinity for conplgxed diﬁg}%ﬁ%tggﬁglégo%sfgﬁﬁ%bF?nga oATEHE 8£+éﬁﬂﬁ
matri x. G74YktalUpatanst e¢an dre appl tedofordinal emacnetah hAA Anghehoi ce of

elutio qgﬁp% . Nt + + apnd Zn2+ can_all be used as the chelating

net al ?on. %égiégﬁgn IiHﬁg¥%r%%£geﬁeﬁﬁoﬁor%%%%e@?mﬁﬁdfﬂémétlpﬁpurities.

For 15 elatthiean ddtoapntehdddilsseyghabe sy’ Qgéeéséfﬂ%beoﬂ§f uai%e ‘o the
rdi

Applicatiqgn of imidazole to the colunn 2) application of’hrs-

col um 3CHH iRt S al Twveoncedht rédi 080 dndfes)to the col umm, and
4) change of pH on the colum. The presently preferred process uses elution
by appli ion of } 20 100 mM L-Hi stidine in one step. However, down to 50
mM can b ed but the result is |l ess concentrated 104.1 and | ower reco-
very. It is also possible to use imdazole (applied as a 200 MM sol ution),
and al so [ u t .l ower (do to 50 concentrations-with the
e err abl SBRLAEA O 3 N L0 {0 B Mg CPCEE R LR

S

© 10 that has affinity for complexed divalent metal ions immobilized
on the column matrix. Critical parameters are choice of
divalent metal ion and choice of elution agent/method. NiZ*,
Cu® and Zn?** can all be used as the chelating metal ion. How-
ever, Zn”ihas provided good recovery and fewer impurities. For

15 elution of captured 104.1 several strategies can be used. 1)

Application of imidazole to the column 2) application of his-
tidine to the column 3) application of high salt concentration

buffer to the column, and 4} change of pH on the column.

The presently preferred process uses elution by application of

—

20 100 mM L-Histidine in one step. However, down to 50 mM can be
‘used but the result is less concentrated 104.1 and lower reco-
very. It is also possible to use imidazole {applied as a 200 mM
solution), and also this can be used at lower (down to 50 mM)

concentrations with the same effect on recovery.

25 BEC

The example below describes that the SEC is run in TRIS buffer.
However, phosphate seems to work as well, but TRIS is more
suitable for the subsequent AIE than phosphate. When using
phosphate or a TRIS buffer containing salt, dilution of the SEC



The exanpl e bel ow describes that the SECis run in TRIS buffer. However,
phosphate seens to work as well, but TRISis nore suitable for the

subsequent hosphat e. When using phosphate or a_TRI S buffer
cont ai ni ng@aﬁt"%’?@?ﬁti on of the SEC WD 2004/ 113377 PCT/ DRSHBXPHIOIET 22

eluate is necessary before application on the AIE colum in order to
reduce the phosphate concentration, and 2his will not be necessary with a
TRIS buffer only. If the I MAC has been run in a Tween-20 concentrati on
hi gher Selhabe 0i4%ekbbsshoyl gcbgradipst edat @ 4%, n ptrhe agyt he
104.1 protein does not bindyto thg Algﬁcol3nnoﬁfg?hg%bcgggeﬁﬁgggpbanof
Tween- 20 9&deF gherrediage Othes piipsshaty dbfitentrahénnt hendl Ehiis wddli noat her
buffer s | e par at | faor Al E Chromat ography 10 The rel evant
fraction§§%$%%§%§§$§¥éw§# u?e@ﬁignﬂﬁgg?F v8tume eluate + 3 vol unes of
water, to reduce the phosphate concen- tration when run in phosphate as it
interferes: Wigh or aphy... IThi s ipssue is also discussed in
t he SEC par:Fﬂgfggﬁ?A%%%A§€é%ﬂ$%ﬁa%%g$a%ﬁ?e%h%bcFPPFEﬁFrﬁgﬁgﬁe ¢98€4re the
EH and>5i driian srz.rzﬁngthz'tt oéhcbliifed B@@di?u@ﬂddbi(;lgfler 05¥8$t ABLhkf sjtzbg §E.thhés
een run.in TRIS the s e preparation ilution in water) can be
avoi ded T%u?#Q£ﬁﬁ9m§gg#Lﬂéi(Q&ﬁﬁ 20 toadthl epPhBynwikE| the reduced. Wen
the AlE icoddihtrntiRnS dtfdgsed Ded udi ngs , | Eoi sepfli; Lu b5 S
buffer until an ionic strength belom1Bli%$%n$$§§rQﬁ%ﬁéd?ﬂkknaggbgﬁfggk
roduct wdegndihes &d Ehyi SSDSHPAGE, oiest épnf B0t $ysigemé WB) , ELI SA, HPLC,
p ¥ ge
vi sual inspection, 0D280 pH, Linmulus Anpe- 25 bocyte Lysate (LAL) and am no

acid anal ysis. ‘I nternedi ate pro-
ey Sample preparation for AIE Chromatography

)

10 The relevant fractions from SEC are diluted in water, 1 volume
eluate + 3 volumes of water, to reduce the phosphate concen-
tration when run in phosphate as it interferes with the ATIE
chromaﬁography. This Lssue is also discussed in the SEC para-—

graph.

15 ATE Chromatography

The critical parameters are the pH and ionic strength of the

sample and buffer systems.

L

If the SEC has been run in TRIS, the sample preparation

{dilution in water) can be avoided and the loading volume {and
20 loading time) will be reduced. When the AIE is run in TRIS

buffer including salt, the AIE is diluted in TRIS buffer until

an ionic strength below 3 mS/cm is reached.

Final bulk product is analysed by SDS~PAGE, western blotting
(WB), ELISA, HPLC, visual inspection, ODss, pH, Limulus Amoe-
25 bocyte Lysate (LAL) and amino acid analysis. Intermediate pro-

ducts are analysed by SDS-PAGE, WB, ELISA and ODagg.



ducts are anal ysed by SDS-PAGE, WE, ELISA and 0OD280 WO 2004/ 113377

PCT/ DK2004/ 000451 23 As will be apparent, the AIE is preferably perforned
as two co i teps, where a first step utilises a weak. ani )
exchange ngifﬁyhgﬁng second step utilises a strong ani on® &®K%ﬂ%ﬁ§3°l
matrix. It is contenplated, however, that the step using 5 a weak Al E
matri x- can be noved so as to be introduéed between the | MAC and SEC st eps.
EXAMPLE 1 Culturing of HER-2 variant 104.1 Cell line production 10 A

pol ycl onals cal Iunge alpsardX 05 opht | AT ie] AN0BABLLLL £¢! LerPBsnali’ 28SE RSt ed
with a pMr vector, (DES(r) system Invitrogen) con-talning the gene coding
for the MORESEIGEM Sopd, wherem i fershustep cubilissequencakofnidins pMr
vector i ' ] The cells,were_in _parallel

ranaf ettt mhRaRd 2 AR o SR O DoFer 2| RERDE Bper nex

resi st anceeenablnaty ithe Tsagec®@itaSIOBE] Mowsvee] echhontpE sfapshechgd
cells._A "”‘te§w§i|Ut'Qn techni que was used for isolation of single cel
cl ones®afd &Nk MEHY L BHR (MCBIORE 997 ifuckd e ol theduged deebdeenl |
line. 20 ¢HERAMNCOLRIN M Qag, production One vial fromthe MCB is
resuscitated in a T-flask and propa- gated in shake flasks contai ni ng
ExCel1420 nedia (JRH) at 25C to obtain enough biomass for the inoculation
of a bioreactor. A total of 45x109 cells is diluted into 3000 nL with
ExCel | 4 %AﬁéLﬁqulenented with 4 mMMdutamne, 0.1 %Pluronic F68, and 0.5
mL/L PD30 antifoam The 3000 nL are used to inoculate an Ap- plikon

bi oreactor (7 L working volune) where the culture grows WO 2004/ 113377

- PCT/ DK20@4/1Q994%% of HER-2 variant 104.1

Cell line production

10 A polyclonal culture of ‘82 Drosophila melanogaster cells was
transfected with a pMT vector (DES® system, Invitrogen) con-
taining the gene coding for the HER2 variant 104.1; the entire
nucleic acid sequence of this pMT vector is set forth in SEQ ID
NO: 1. The cells were in parallel transfected with a plasmid

15 carrying a gene conferring hygromycin resistance enabling the

usage of hygromycin for selection of transfected cells.

A limited dilution technique was used for isolation of single

i ¥

cell clones and a Master Cell Bank (MCB) was produced from the

selected cell line.

20 HERZ protein AutoVac production

One vial from the MCB is resuscitated in a T-flask and propa-
gated in shake flasks containing ExCelld20 media {(JRH) at 25°C
to obtain enough biomass for the inoculation of a bioreactor. A
total of 45x10° cells is diluted into 3000 mlL with ExCell 420
25 supplemented with 4 mM Glutamine, 0.1 % Pluronic F68, and 0.5
nL/L PD30 antifoam. The 3000 mL are used to inoculate an Ap~-

pliken bioreactor (7 L working volume) where the culture grows



24 for 3 days at 25C, d02 = 50% (100% = air saturation), pH = 6.5 0.1
(adjusted with 5 % H3PO4 and 0.5 M NaOH), and stirred at 170 rpm This

culture isggiluyt ith ExCell 420 supplenmented with 4 mm 5 d utam ne,
0.1% Pl ur orﬂk@égg’sﬁd’nd 0.5 nL/L PD30 antifoamto a total FEAMK2004/000451
concentration of 15 x 106 cells/nL and used for in- oculation of a 15 L
wor ki ng vol une Appl i kon Bi oreactor main-2#ai ning 25C, d02 = 50 % (spargi ng
wi th pure oxygen), pH = 6.5 0.1 (adjusted with 5 % H3PO4 and 0.5 M NaCH)

and stirredra 3Qys42dtr pmeclheogult gpe | QnLi us) il ut W t,h_| I
420 suppl ement edyy\/ith 4 ms/l'G%lt?%am gg ar(l Og.°1 %ggl(?furgg)réiu%alggé’%ght P%‘ é{E)%to‘% al
vol une of 16 L i(adivaéredvitThe 5ditl EsPon arad €0 % Mdjiuchpd adai byitoeqrgvent
t he cell Qq@bﬁémgo drop below 15 x 106 cells/nm.. PD30 antifoamis added

manual ly to 't culture to 15 maintain a total concentration of 0.5 niL/L.

When filling is conpleted, perfusion is initiated at 1 R/ day (reactor
vol umes pek 4 day) 1 +si-09:Lhg. Bj p I i S) _acoustic retention
device to p%event %E Il%o§%§&?§§ Fﬁghrg%égga ﬁﬁghﬁ§@§igm¥4§9q with 4 mid
concentd aflobaningp §.186Ptekbaial Febhearl oulst wigii PoduGRd Ay 244 td on

of a tota{oof 2 %Jr\irgdmz élo mv stock) to tge culture and to the nmedi um
reservoi r-CTie § APREPBRTAEdPONPEslhakvd 8l edeléerinki fudedsed Bbrain-a

cel | freeosupetnst ast, zand filbERig hag RALLf iHiter . Q. 8/0 22 gm
The resul ting, sterile supernatant ig %?%ﬁ%g é@g}éQEESb&Pxﬁgﬁ%oﬁnpﬁﬁnuse
(storage WY e miths 40 -B0Ghrasynod wptlhduaed deygehnpl gustabikity
probl enms)s qf st 14 h: ou or _up, to one week (also w thout any
det ect abl’e degrgéég‘ﬂf%ttheégf%}ﬁles pf o%%ﬁroﬂ) andripe 5ClH t@ s 3%t ditidias 1@k days
8{??(: afggéﬂcétﬂ orprandidecubisize 30s dudht Crthdbis BynBGhactbl RenbkQteagt abg s
Supplemented with 4 mM Glutamine and 0.1 $ Pluronic F68 until a
total volume of 10 L is reached. The dilution rate is adijusted
daily to prevent the cell number to drop below 15 x 10°
cells/mL. PD30 antifoam is added manually to the culture to

15 maintain a total concentration of 0.5 mL,/L.

When filling is completed, perfusion is initiated at 1 RV/day
(reactor volumes per day) using the BioSep cell (AppliSens)
acoustic retention device to prevent cell loss with the removed
media. At a cell concentration of 30 x 10° cells/mL, the

- 20 culture is induced by addition of a total of 2 UM CdCl; (10 mM

stock) to the culture and to the medium reservoir.

The fermentation medium is harvested, centrifuged to obtain a

cell free supernatant, and filtrated through a PALL filter
0.8/0.22 pm. The resulting sterile supernatant is either stored
25 at ~80°C until use (storage up to three months at -80°C has not

produced detectable stability problems) or stored at 4°C with-
out for up to one week (also without any detectable degradation

of the protein)..

The culture is terminated 10 days post induction and the resi-

30 dual culture media in the bioreactor is discarded.



WO 2004/ 113377 PCT/ DK2004/ 000451 25 EXAWMPLE 2 Diafiltration/ Concentration
and Buffer Change Before use, the fernentation supernatant from Exanple 1
is, if Kk A4 , thawed slowy at 4C over night (th 4 5
hour s canegfg per/?g?ﬁed in cold water), and thereafter st?éjgﬁ%%@4@&4 &i mum
of 3 days at 4C. Oherwise, the fernentation su- pernatant is used
directly. The fermentation supernatant i4°centrifuged in a Sorvall RE 5C
Pl us Centrifuge in SCA3000 tubes at 10,000 rpmfor 15 min, at 10 4C
Diafiltrab¥®¥FEB Performed in a cold roomat 5 3C on a Pro- Flux M2
(MIlipore) with a Pellicon 2 Cassette filter 30K 0.5 n2 (MIlipore, Cat#
PZBO30AOZ%H The filter is before use stored in 0.1 M NaOH Before
di afi | tr a¥1®hi{hEA{PREFONSEnerétoneand Bbm‘lf@ugtrhmn%@shed t hrough with
mlli-Qwater: The standard reservoir is filled with mlli-Q water (3L)
and wash%gl ith water through the filter until 200 Ml is left in the
reservoi r- 8t S§ftocEdRr EergerbpbhordsBpeinesannt from Epbaplef112sli tres
diafiltration can be 20 instigated: A

has pass r.augt filter W, ;

mexi mum g%ﬁfg i Eérdrgg‘ﬁt %W%%‘*ﬂé& & 4°S ovsEemichted thabdasts 3 itwed or
to a tbt doyyot@in HKOREENES ahd 9N Qf ' ceed] 2 pg/nl., as

measured by a calorinetric et hod. cfﬂ% ﬁ%gégghl%ﬁ%oﬁg%ﬁﬁ%kggrs?ggfgﬁ. The
backpr es e a alaxd et shioud dddes oy t4°r .| oakRGw it Jivk an Qi tiQ{rgéS%y.[ e
t hat shog%rn%%%k pr.essure ggi . 0.2 bar). The punp speed Iis adjusted to 30-
50% The préssure dit fEi%h ¥ show 0.7 - 1.2 Bar, as this is when

the filter's maxi num capacity is used and fl ow over WO 2004/ 113377
PCTI DK20@4/.0 ' : -
EI Qﬁe Qgéﬁéntatlon supernatant is centrifuged in a Sorvall RE 5C

Plus Centrifuge in SCA3000 tubes at 10,000 rpm for 15 min, at
10 4°C.

Diafiltration is performed in a cold room at 5 + 3°C on a Pro-

Flux M12 (Millipore) with a Pellicon 2 Cassette filter 30K 0.5
m® (Millipore, Cat# P2B030A05). The filter is before use stored
in 0.1 M NaOH. Before diafiltration the filter is therefore

15 thoroughly washed through with milli-Q water: The standard
reservolir is filled with milli-Q water (3L) and washed with
water through the filter until 200 ml is left in the reservoir.
This procedure is repeated 3 times until a total of 12 litres
has passed through the filter. Now, diafiltration can be

20 instigated:

K—y

A maximum of 15 L fermentation supernatant is concentrated
about 5 times or to a total protein concentration of the medium

not exceeding 2 mg/ml, as measured by a calorimetric method.

The recirculation pump is started. The backpressure valve

25 should be partly locked, to give an outlet pressure that shows
back pressure (e.g. 0.2 bar). The pump speed is adjusted to 30-
50%. The pressure difference should show 0.7 — 1.2 Bar, as this

is when the filter’s maximum capacity is used and flow over



26 filter correspond to 3-4 L/mn (e.g. Qutlet P=0.2 Bar, Inlet P=1.0 bar,
AP=0.8). Inlet pressure should show max 1.4 bar considering tubing life

and perfor gpgs&11d;72 higher inlet pressure is desired, ??ﬁ?@gﬁﬁﬁﬁﬁ %tion

punp pressure can be 5 elevated (% or the nechanical pre

tubing could be elevated by applying higher pressure on the tubing (scale
0-5). \When the back pressure valve is @&%sed, a higher inlet and higher
outl et pressure is received. The back pressure val ve ~aa shoul d never be

conpl et elfyl 1ttt .ok Sybaefuantdy A rconcant raietef epoent atd 0N BYPeE nat ant
is subjected to buffer exchange in one or two steps, first using 10
vol umes 55ini0 KehPQF-Na RO nIsH TixBssanc: tdtemuld $hew apex tlohdbasecond

step by 10 _volunmes 5 Na2HPO4/ NaH2PO4 H 7.5: _The standard yeservoir
on the’ PEGBEO IS MUTH N & dipdrt REATEAIT| ol v R H 16 & ot al
vol une opr3ksane alsaddiec dehd M4t dil | &b Whids butd etan The

setting on the apparatus is the sane as when concentrating the sanple. The

vol une® ofleNatisd flér) cHartded memingind qavb P des seas wedtlen dowb Lrsanpdeld soe aken
t f = . { d buff d l.e i
port§ oned ERRS O O SR B R HR AP e dehe RSP S BOE falr St o

of the Diathl that bapiit anessoyiec vallvendish disswmas W ad dreassure: efdd ci ency
of the ﬁuf er exggange. 25 Total protein-concentration is estimated
spect r opfibFBfEt PRELALY PERSSHEE A KR 1Vedn dhmthack prEP YR ak 1ot ed

sanpl e (ghbladneivd: 0 miotpdumphasphat e buffer pH 7.5) with 50 nM sodium
phosphate buffer pH 7.5 is used a$ reference (using the approxinmation

Aps2eoof 1 = 1 ng/m total protein) . The total WD 2004/113377
PCT) DK20941H9864bAt1y, the concentrated fermentation supernatant is

subjected to buffer exchange in one or two steps, first using
10 volumes 50 mM NapHPOs/NaHPO4, pH 7.0, and then in the op-
tional second step by 10 volumes 50 mM NayHPO;/NaH,P0,, pH 7.5:
The standard reservoir on the ProFlux M12 Millipore apparatus
15 is filled with buffer to a total volume of 3L and also the side
reservolr is filled with buffer. The setting on the apparatus

is the same as when concentrating the sample.

The volume of the buffer changed sample (Vb) is measured and a
sanple is taken out for SDS-PAGE (Sb). The concentrated buffer
} 20 changed sample is portioned into 11 ml and 50 ml lots and

frozen quickly to —-80°C.

Analysis of the Diafiltrate

pH and ionic strength is measured to assure efficiency of the

buffer exchange.

25 Total proteln concentration is estimated spectrophotometrically
at 280 nm in a 1 cm cuvette. A 10 times diluted sample (diluted
in 50 mM sodium phosphate buffer pH 7.5) with 50 mM sodium
phosphate buffer pH 7.5 is used as reference (using the

approximation Absyg of 1 = 1 mg/ml total protein). The total



27 protein concentration can additionally be neasured by a calo- rinetric
Bradf ord nethod (Bi oRad). The specific concentration of variant 104.1 is

measur ed bywdhdopMmard the diafiltrate is furthernore an S- PACE,
silver stained and WB-ECL 5 detection. Remarks to the Ejg#gﬁ@gﬁﬁﬁgﬁﬁgkep It

is inmportant to start the buffer exchange at pH below 7.1 before changing
to pH 7.5. Otherwi se, residual conmponent$’from the fernmentation medi um
precipitate. 10 Diafiltered sanples have been stored at -80 C for several

nont hs wi PE8lieighangeenhrpeibor oanc edﬁﬁttilfb@laqll%biet g@hg%é?%% ta_ElelaF?Li%-m
an ramatically

However , - , ven short exposure to 3

decreases’ t gt%ggrggﬁgﬁeéao@eFégddﬁgﬁPB@@&PeThﬁnSpﬁ§i§é@eCEBESAtrmhéwnkept

at 0 C (ic&/wareénhtand441G af haw om.-,8 , Jthe.performance in
E8e A5eH0BY: BRILAO0C, L BR RECEOLTRCe

the ELISA.of the diafiltrate is stable”for

di afi | tratfohhermore aeabesedny t BDEnARGEy abelasy ¥iatisedt had wightrbe
present igetdecgiafiltrate. To do this, sanples are thawed at 2-8C and
pool ed, subsequently filtered through 20 1.0/0.45/0.2 pmfilters, where
after 50% Tween-20, and TnBP are added to a final concentration of 2% and

0.3% reseelivel Yo cHdHSO U QN J rl&g t at 2-8C for 16-20 hours while
gently strrring. e = pmfiltered prior to the
subsequent | MAC chr omat ogr aphy step (Exanple 3). WO 2004/ 113377

PCT/ DK2004/ GO0 4580 28 MG 3 |{VAC 1, epel@l  ¢hromat ogr aphi ¢
principle for IMACis affinity be- tmeé%@gggtggéﬁ%%g?h%gngt%?ﬁGHna‘é net al
i on chel §QﬁﬁnﬂQ§FQﬁpg to pH 7.5. Otherwise, residual components from

{m) the fermentation.medium precipitate.

10 Diafiltered samples have been stored at -80 °C for several
months without change in performance in the quantitative HER-2
ELISA. However, when thawed, even short exposure to 37°C and
54°C dramatically decreases the performance of the diafiltrate
in the same ELISA. When kept at 0 °C (ice/water) and 4 °C after

15 thawing from -80 °C, the performance in the ELISA of the

diafiltrate is stable for up to at least 4 hours.

After diafiltration, it is convenient to inactivate any virus

that might be present in the diafiltrate. To do this, samples

are thawed at 2-8°C and pooled, subsequently filtered through
20 1.0/0.45/0.2 um filters, where after 50% Tween~20, and TnBP are

S’

added to a final concentration of 2% and 0.3%, respectively,
The solution is kept at 2-8°C for 16-20 hours while gently
stirring. The solution is then 0.2 um f£filtered prior to the

subsequent IMAC chromatography step (Example 3).



5 the colum matrix. The chromat ographic matrix is POROS 20MC or,
preferably, 50MC (both from Applied Biosystens) and the chelating netal

ion is Zn2* : 1 nolecule is provided with a Hi s-tag and the bhuffer
system for bI%@ﬁ%égﬁ% the Hs-tag to the colum matrix | Eegfpappabiosss

Na2HPO4/ NaH2PO4, 0. 1% Tween20, pH 10 7.5. 2-4 ng 104.1 per m colum
material is |oaded and subsequently el u&&d using 100 mM L-Hi stidine, 50 nM
Na2HPO4/ NaH2PO4, pH 7.5, 0.1 % Tween20. Alternatively, when eluting with
2D0 mM | gkdmeolkes the buffer systemfor binding also contains 5 mM 15

| m dazole. Instrunent: VISION Wrk Station (Applied Biosystens). Software:
Data anal ysis software for Vision, Bi oCAD 700E, ver- sion 3 series

sof t war e, TRACsepti ve Bi osystem Detection: UV absorbance at X = 280 and 220
nm 20 Conductivity: 0 - 200 nS pH calibrated at: 7.0 and 10 Tenperature:
The procédure was made with buffers and colum at roomtenperature
(20-24C) @ne pemeiay ohrsmapbgraphiiee panticijpiacticen ronld e 0 ati th06e-25
Sanpl e Pregparatiog To,the diafiltrate containing the 104.1 nolecule, 800 nmM
ini- dazot®F8 AddbA%t 0°B ﬂ“ﬁaPreBﬁé@nﬁﬂalt PoRedR15 ipm iohedade! eampdiex am

s s bert L samoutlel thoussd ot Sties b WPal 0 T

PCTI DK2004/ 000451 29 wher eas Tween 'a
0.1% (vf&@eﬁﬁﬁﬁbthi§@M@ihboth Gxen Applekdt Bansiysteha )l MMA thHemedi atel y

before a i i e, col um,_t he le is filtrated, by vacuum t hyr ough
a 0.22 p%qi‘*rf?%%’@ fﬁ%tési;n%ig P2 Biiept i 4 Jomayatbhanty RRSViARG (i th
appl i catisoHio-tae and the buffer system for binding of the His-tag to

fﬁ) the column matrix is 50 mM NapHPO,/NaH,POs;, 0.1% Tween20, pH

10 7.5,

2-4 mg 104.1 per ml column material is loaded and subsequently
eluted using 100 mM L-Histidine, 50 mM NaHPO4/NaHyP04, pH 7.5,
0.1 % Tween20. Alternatively, when eluting with 200 mM
Imidazole, the buffer system for binding also contains 5 mM

15 Imidazole.

Instrument: VISION Work Station (Applied Biosystems).
Software: Data analysis software for Vision, BioCAD 700E, ver-

sion 3 series software, Perseptive Biosystem.

S——

» Detection: UV absorbance at A = 280 and 220 nm.
20 Conductivity: 0 - 200 mS
PH calibrated at: 7.0 and 10

Temperature: The procedure was made with buffers and column at
room temperature (20-24°C) and loading of sample on ice and

fraction collection at 10°C.

25 Sample Preparation

To the diafiltrate containing the 104.1 molecule, 800 mM imi-
dazole is added to a final concentration of 5 mM imidazole when

an Imidazole containing buffer is used for elution in the IMAC,



colum where it is held on ice when applied. Handling tine at room
tenperature should be mnim zed. Colum POROS 20MC or 50 MC (preferred) in

a 16 x 100wonzap2®i3k77m ) PEEK 10 column (Applied Biosyste L B6h4

2000- 2500 psi - other colums dependi ng.on the scale of the purification
procedure, are equally useful. Colum gggrge (strip-charge) Program Fl ow
10 M/mn. 15 1. 5 CV of 50 MM NaPOQ4 (a eviation for NaH2PO4/ Na2HPO4) pH
7.5, 0.1% Tween-20 (strip). 2. 5 CV RO (MI11i-Q. 3. 40 CV 100 mM ZnC12,
pH 4. 5. ‘ﬁ?eﬁ@a?:vi‘w&@l(ﬁ/& 18- gided 5o 20fNah0cohthlaP@4tpbn7 oF, 0018%

Tween- 20. _ . h f h run. Chronmat h
P ogram Fi o ar Se RO e B ORe Pok R EuBESH, Aht b duRPect Pon ol ze

9 m, andiBnedliatelhebefoté onpPprakat Woh i d 00 e MV Lokl SLidi , suhere
applicable, at el ution peak WO 2004/ 113377 PCT/ B e, bk (H0PT S

mM i mi daZiotEyratesd| becra¢uum toobegh (40@) 22 rjaat F Ot e £0l ¥REt @AmpTBeigol ution
cont ai gi iyus shactivated djafi|Jtrate is |oaded on to the colum at
4C andﬁvvas e%eav&/ tEL %owc?/ @Rf: J%alﬁaibcﬁl% yntil gappd FeebhorotootBeM Nadl

f ol | owed dn, BurCWiadr&0it i NePQd e % 2 | o, el ution
with 50 M NaP04 pH 7.5, 0.1% Tmﬁnl%%,w%d% RYEFL 8%‘%‘@&%8% tifg ab
fracti ond YRS U Prearld remcinionetadr am (cf.  Fig. 1). Begin

pool i ng at peak start and collect a total of 50
Column

) POROS 20MC or 50 MC (preferred) in a 16 x 100 mm (20.1 ml) PEEK

10 column (Applied Biosystems) packed at 2000-2500 psi - other
columns depending on the scale of the purification procedure,
are equally useful.

Column Charge (strip~charge) Program

Flow: 10 ml/min.

15 1.5 cv of 50 mM NaPkO, (abbreviation for NaH,PO;/ NapHPO4) pH
7.5, 0.1% Tween-20 {(strip).
2.5 CV H»0 {Mi11i~-Q).
) 3. 40 CV 100 mM ZnCl,, pH 4.5.
4. 40 CV Hy0 (Milli-Q).
20 5. 20 CV 50 mM NaPQ, pH 7.5, 0.1% Tween-20.

The column should be charged before each run.

Chromatography Program
Flow rate 30 ml/min, loading 5 ml/min.

25 Fraction collection size 9 ml, and 5 ml at the elution peak

with 100 mM L-histidine (or, where applicable, at elution peak



10 mM (or 1.5 colum volunes) or pool fractions based on SDS PAGE VB
results or ELISAto a total of 50 m. This pool can be saved over night at

Sth3C or cfdbfRd P40 SEC straight away. Storage of poo}PCgﬁ)&{z@j{‘z{]\éi@at
er

53C, -20C and colder than -70C has shown no loss in tota

filtration through 15 0.22 mfilter when analysed on SDS PAGE and WB- ECL.
Sani tization of colum Wash the colum wh 5 CV 1 M NaCH, 2 M Nad,
followed by 10 CV of water. If further sanitization is needed see the RSP
from the @MUl GE tid efmi J4Lo T} UnBol Se8t 05 Bdal Bo3P&UEY D@l Br30G on 20

Anal ysis of IMAC Internediate Start material, flow through and el uted
fracti onsCakkedmf ysed by WB-ECL and SDS- PAGE/ sil ver stained. Analysis of
| MAC Pool The pool is analyzed by WB-ECL and SDS- PAGE/ sil ver stained, 25
HPLC and QD280 ,,,,, (on 10 times diluted sanple). The specific 104.1
concent r &IV Hedle reRHAE BN ELEIBA, viD120bua ¢ 88 eRCTABDR20D1ADO0ES1 31

T Tr (S S roSert B0, SR S Bt BSOS T RASRPI RarBPD] B
subst i butNeBthepHr i7s 5as Ohakf @wedn Y5t @5 B NacI £4TIDowd MG, of Exaspl®03 s
on a Superdex 200 prep grade matri x.

| oaded b I Ph [
|t r umoitt SREGeAB 0, vr i Skt Ao i Gl G G Dt g gy NaPOs

equi pped gt th 53 _SEMis BRERAT 3td Ve §d oy Gel b 1@ hgduce the back pressure on
t he coluﬁﬁ% 15gSoftmare: Dat a %nalysis SO tma%e for Vision, Bi oCAD 700E,

ver- sion 3 series software, Perseptive Biosystem Detection: UV absorbance
at X = 280oan¢h&2@radtions from the eluted peak from chromatogram (cf.

{T} _ Fig. 1). Begin pooling at peak start and collect a total of 50
10 ml {(or 1.5 column volumes) or pool fractions based on SDS-
PAGE/WB results or ELISA to a total of 50 ml. This pool can be
saved over night at 543°C or carried on to SEC straight away.
Storage of pool up 7 days at 5+3°C, ~20°C and colder than -70°C

has shown no loss in total protein after filtration through

15 0.22 pm filter when analysed on SDS PAGE and WB-ECL.

Sanitization of column

Wash the column with 5 CV 1 M NaOH, 2 M NaCl, followed by 10 CV

of water. If further sanitization is needed see the RSP from

';\.,/I

the manufacturer. The column is stored in 30% EtOH at 5-30°C.

20 Analysis of IMAC Intermedlate

Start material, flow through and eluted fractions are analysed

by WB~ECL and SDS-PAGE/silver stained.

Analysis of IMAC Pool

The pool is analyzed by WB-ECL and SDS-PAGE/silver stained,
25 HPLC and ODzgo nm {on 10 times diluted sample). The specific
104.1 concentration is determined by ELISA.



Conductivity: 0 - 200 nS pH calibrated at: 7.0 and 10 15 Tenperature:
Buffers and colum are roomtenperature (20-24C) and the sanple is | oaded

directly frpondfeifzractions contain- ing the nonomer 104.%8§Fg§kgwgggggved

to 4C directly after collection if the collector is not C |l e
Preparation 20 The Pool from IMAC in buffer, 50 nM Na2HPO4/ NaH2PO4, 0. 1%
Tween20, 100 mM L-Hi stidine (or 200 me%ﬁdazole), pH 7.5, re- quires no
speci al preparation. The sanple should be kept cool (53C) until | oading.
Col um 25286 dex 200 prep grade, packed in Pharmacia col um XK 50x960mm
(1884 m) at 15 mM/mn as final flowrate. Load maxi rum50 m. WO

2004/ 113377 PCT/ DK2004/ 000451 32 Chronat ography Program General flow rate
8 m/ ni nSHG&EL M atiorr@amntedrarlgy 0 M 1. Equilibration 1.5 CV 20
mM Tris, 0.1% Tween-20, pH 7.5 5 2. Load: via 50 m Super Loop, 5 m/mn
3. Elutign 1.2 C/,20 M Tris, 0.1% Tween-20, pH 7.5 The fractions fromthe
nononer g‘@&kg@é‘f Iigitgation st qiodie Wy 1 ompalrig gl 1anivwesn-SH RRPEPLC
results t0s0btain =gy - pr.oxi I Q .. Thi |..can
be- saved audr are ot HshBo. Aty GRRPEATAS M A mb iR anny

of Exanplvet®m.StEFdrfage rdf ool IMAC of Haypld 533G r@edrnsy sepeelodpan
-70C has lloss in total, protein after filtratjion through 0.22 pm

filter M%ﬁ%ﬁ‘é@?@d%’y%&%@’% O prepp-gade matrix.
Instrument: BioCAD 700E Work Station for Perfusion Chromato-
, graphy equipped with a semi-preparative flow cell to reduce the
§m> back pressure on the column, ‘
10 Software: Data analysis software for Vision, BioCAD 700E, vexr-
sion 3 series software,-Perseptive Biosystem.
Detection: UV absorbance at A = 280 and 220 nm.
Conductivity: 0 - 200 mS
PH ecalibrated at: 7.0 and 10
15 Temperature: Buffers and column are room temperature (20-24°C})
and the sample is loaded directly from 4°C. Fractions contain-

ing the monomer 104.1 should be moved to 4°C directly after

collection if the collector is not cooled.

Sample Preparation

20 The Pool from IMAC in buffer, 50 mM NasHPO,/NaH,PO4, 0.1%
Tween20, 100 mM L-Histidine {(or 200 mM Imidazole), pH 7.5, re-

quires no special preparation. The sample should be kept cool

(5£3°C) until loading.
Column

25 Superdex 200 prep grade, packed in Pharmacia column XK 50x960mm

(1884 ml) at 15 ml/min as final flow rate. Load méximum 50 ml.



Sani tization and cl eaning of colum The colum is cleaned by running 0.5
NaCH in the reversed flow direction for 1-2 h at 6.5 mM/mn (20 cnih)

foll owed b | umes of buffer. For sanitization run O, in
re 20 ver sé’ﬁ?q%%a}?’aﬁectl on, 13 mM/mn (40 cnmh) for 30-68C HW‘(‘J"I’OO@JlS&\Aed
by 3-5 bed volunes of sterile buffer. The colum is stored in 20% et hanol
at 4-8C. For additional information con-3fer manufactures nanual. Analysis
of the SEC Internediate 25 Start material and eluted fractions are anal yzed

by WB- ECLchrSRStB skl velskal ned and SE/ RP-HPLC. WO 2004/ 113377
PCT/ DK2004700045T EgéLﬁﬁﬁar§§;S‘of SEC Pool The pool is analysed by WB-ECL

and SDS- P, gE/siivgi stalned H?PLC and OD280 ~., The specific 104.1 -
concent rat T oR- PBr iPhEQ S By /BEPsALloBdRSmEY(& i SEC Make sure that the

sanple is kept at 53C between | MAC and | oading fromthe Superloop. U If

the fract | e SN cool ed (10C) nake sure that fractions are
noved to F§$%8$%0n§#rld é i diately after the 10 collection. Wen the

colum is frequently used, a constant flom/(O 2 m/mn) of 20 MM Tris, pH
7.5, 0.1% Twe 01155 e On h m (alternatively 50

borPoL Nat PG oL LB 8e ?lﬁgt AR I S TS A Tedse,
Tween- 20 i s2uskokdt 918%0 mlSSE%ANPLEoﬁ AXEn@iiramat ogr aphy  First optional
t A Ch first t | f d

step Anlon BXIANOR, O OFeL9LERlly 4,115t gPhlenal Ly petforiea on

- The fractions from the monomer peak (cf. Fig. 2) are pooled by
im) comparing gel and/or SE/RP-HPLC results to obtain a pure pro-
10 duct (approximately 130 ml). This pool can be saved over night
at 543°C or carried on directly to the AIE chromatography of
Example 5. Storage of pool up to 7 days at 5+3°C, ~20°C and

colder than -70°C has shown no loss in total protein after

filtration through 0.22 pum filter when analysed by SDS PAGE and
15 WB-ECL, .

Sanitization and cleaning of column

The column is cleaned by running 0.5 NaOH in the reversed flow
fj} direction for 1-2 h at 6.5 ml/min (20 cm/h) followed by 3 bed
volumes of buffer. For sanitization run 0.5-1.0 NaOH in re-
20 versed flow direction, 13 ml/min (40 cm/h) for 30-60 min fol-
lowed by 3~5 bed volumes of sterile buffer. The column is
stored in 20% ethanol at 4-8°C. For additional information con-

fer manufactures manual.

Analysis of the SEC Intermediate

25 Start material and eluted fractions are analyzed by WB-ECIL,
SDS-PAGE/silver stained and SE/RP-HPLC.



a Poros 50PI matrix colum. The colum is equilibrated with 20 20 mM Tris
HCO, 0.1% Tween 20 at pH 7.5. Post-equilibration, a sanple is retained for
bi o bur denwigesbi/ngsz77The SEC el uate is | oaded onto the col t he
colum washed with 20 Cv 20 MM Tris HO, 0.1% Tween 20 a@?ﬁ%@é@%@
| owed by product elution with 20 nmM Tris_ HC1, 250 mM NaCl, WD 2004/ 113377
PCT/ DK2004/ 000451 34 0.1 % Tween 20 pFi%@S. The product pool is 0.2pm
filtered, analysed by OD280 nm 104.1 ELISA, RP-HPLC and SE-HPLC, and
stored at£paRysisrofipSEe Bodhdys. The Poros 50PI colum is flushed with H2O
(mlli-Q and cleaned 5 with 10 CV of 2 MNaC, 1 M NaOH before storage in
20 MM NaQH. It is,sanitised with 5 CV of 0.5 M NaCH and flushed with H20
(milli-Qlkerirel ehfti didk vt ednbandB sl camuensDE ePRSE/ s 1 Masgdakanynstiep Ani on
exchange hy i rforned. at .5 (20 MM 10 TRIS), preferably
on a stro%\ﬂgj(gﬁcg%e@%ﬁ%g?}g%r% %%ﬁl%awrxz ?’é@ngﬁﬂb’-@ﬂpbﬁi ggtermined
Bi osyst erdwy) BHISR.PEEK 4.6x100 mm (1.662 nml) colum. 104.1 is eluted in 200
mM NaCl . Instrunment: VISION Work Station for Perfusion Chronatography.
Software: Data anal ysis software for Vision, Bi OCAD 700E, ver- 15 sion 3
seri esdsdiamgiis tRerS bt i ve Bi osystem Detection: UV absorbance at X = 280
and 220 nm Conductivity: 0 - 200 nS pH calibrated at: 7.0 and 10
Tenperature: The procedure was made with buffers and colum at 20 room
t enper at Ha& S e Ghagn ¢ heosuinm ofi s dmpte 41 i3 0e. bdhecef r AGATC 0And
' col | ect gr, : | e Preparation If the first optional Al
ot T R s g

step is omtted, at e

\) 1f the fraction collector is not cooled (10°C) make sure that
fractions are moved to cold room/fridge immediately after the

10 collection.

When the column is frequently used, a constant flow {0.2
ml/min) of 20 mM Tris, pH 7.5, 0.1% Tween 20 is applied to the
column (alternatively 50 mM NazHPO,/NaH,PO; is used instead of
20 mM Tris and if that is the case, Tween-20 is used at 0.5%).

15 EXAMPLE 5
;) AIE Chromatography

First optional step

Anion Exchange Chromatography is first opticnally performed on
a Poros 50PI matrix column. The column is equilibrated with 20
20 mM Tris HCI, 0.1% Tween 20 at PH 7.5. Post-eguilibration, a

sample is retained for bio burden testing.

The SEC eluate is loaded onto the column at 4°C and the column
washed with 20 CV 20 mM Tris HCl, 0.1% Tween 20 at pH 7.5 fol-
lowed by product elution with 20 mM Tris HC1l, 250 mM NacCl,



may be diluted 1+3 (to 25% in water containing 0.1% Tween-20 25 under
gentle magnetic stirring. Gtherwi se, the PORCS 50PI elu ate is diluted in

15 vol uneswi®agoyhidshs HC, 0.1% Tween-20 at pH 7.5 to re vity.
The sanpl e shoul d be kept cool (53C) until and during IoggﬁﬁE&&&%ﬁ&&ﬁ

2004/ 113377 PCT/ DK2004/ 000451 35 Colum PORCS 50HQ i s packed in a 4.6 x
100 mm (1.662 nl) PEEK colum (Applied Brosystens) at 2000-2500 psi .
Chr omat ogr aphy Program 5 General flowrate 10 m/mn, load sanple 5 m/mn

Fraction 8kze% Fwelend@O pg Faspl ehlcoathodhdd I ng 198l Wi resf ep, and
5m durLgﬁﬁ#%% %{gtigg %tﬁﬁ Ani_gn Exchange romat ogr aphy i s performed on
a Poros 5 & P COGRImAmat 148 - TTHS 1881, uip P L& @i SEtHRL.Gr EmA20 MM
Tris 10 kEbreQ. 3% Puwgen %grahpp@0735da st-equilibration a sanple is

retai ned for bio burden testing. The sarpl'e is | oaded onto the colum and
t he col um washed with 10 CV 20 mM Tris HO, 0.1% Tween 20 at pH 7.5 and

10 CV 20 TiMd FoikssHELPT20omMnNaEL, 20 3t 2nf 0 S
produc; el ut.ion mfth 20 n@lTristhf?uég%gﬁ%ﬁ%gcg?éoF@t%g+m82nghggggﬁggﬁé.j
The fractfort $+PohVtRE 8l Yt NeBlpedkM( ¥aOHFbgfolp aterpoel de Iy meoMRAH.Ng

gel resulis {9 9 ' cghcentration of r han 2. /mi or OD280=, n,
nore t han 2.5..T%%§$$%§?igggﬁc%nekeogegf5g@ ﬁ@éﬁ ﬁP&h?ng%§§CWB§poﬁéo

pool ed. Simorklge-@f pebdbrepetoi 7idaysioat aBdCsub3RGuand ¢eldgl . than -70C has
shown no loss in total protein after filtration through 0.22 mfilter when

anal ysed by SDS PAGE and WB- ECL.
Mandatory step
{f)

Anion exchange chromatography is performed at pH 7.5 {20 mM

10 TRIS), preferably on a strong anion exchange éerfusion matrix
POROS 50HO (Applied Biosystems) in a PEEK 4.6x100 mm (1.662 ml)
column. 104.1 is eluted in 200 mM NaCl.

Instrument: VISION Work Station for Perfusion Chromatography.
Software: Data analysis software for Vision, BioCAD 700E, ver-
15 sion 3 series software, Perseptive Blosystem. |
Detection: UV absorbance at A = 280 and 220 nm.
Conductivity: 0 - 200 ms |
| PH calibrated at: 7.0 and 10
A Temperature: The procedure was made with buffers and column at

20 room temperature (20-24°C) and loading of sample from ice. The

fraction collector was cooled to 10°C.

Sample Preparation

If the first optional AT sﬁep is omitted, the SEC intermediate
may be diluted 1+3 (to 25%) in water containing 0.1% Tween-20
25 under gentle magnetic stirring. Otherwise, the POROS 50PI elu-—
ate is diluted in 15 volumes 20 mM Tris HCl, 0.1% Tween-20 at
PH 7.5 to reduce conductivity. The sample should be kept cool

(5£3°C) until and during loading.



Sani tization of colum 25 Wash the colum with 10 colum volunmes (CV) of 1
MNaOH, 2 M NaC, followed by 20 CV of water. If further sanitization is
WO 2004/ 113GYMORCRSEK2004/ 000451 36 needed conf er manuf agtdmehodobaspal .
The columm is stored in 30% ethanol at 5-30C. Analysis Start material,

fl ow through and eluted fractions are anglysed 5 by WB-ECL and

SDS- PAGE/ si |l ver stained. Analysis of Al ool The pool is analysed by

WB- ECL an DS- PAGE/ si |l ver stained, Appearance and description, pH HPLC
LAL and C-%iﬁ%m—np, (use 3 tinmes diluted sanple). The specific 104.1
concentration is de- 10 term ned by. ELI SA. Remar ks to AlIE I f the SEC

i nt er medi Lluted less . than 1 + 3 (25% 104. is detected in the
run- throdﬂﬂﬁg ré%¢ma§“@?%%% A4 Rt br Pekehld mmréﬁmﬁﬁg phospRBKecbltfier . 15

Up to 25(Hp§l&bd-$i§%§5%%m§iFﬁﬁeﬁ%@@_éggoﬁ%$£C0|unﬂ w thout detectable

anounts of 104.1 in the run-throug tro virus filtration Virus
filtration and the subsequent dllutlon and filling of drug substance take
pl ace i n Ghrdmsso brepviekegant . Prefil- 20 tration purified bulks from
one or nore Poros 50HQ runs are renoved fromfrozen storage and thawed at
2-8C. They are then 0.1 pmfiltered and passed through a Pl anova 20N virus
filtrasi cememlr aew The.d ild e et n n. testing. The
virus filtered material is adjué?ﬁﬁitaﬁ%ﬂggﬁ%§%1%5§ﬁgg |on ‘of 2.5-3.0 ng/n
by neasurenment of OD280 nm WD 2004/ 113377 PCT/ DK2004/ 000451

Fraction size: 9 ml during sample load, 1 ml during 1°* elution

step, and 5 ml during 2° elution step

Anion Exchange Chromatography is pexformed on a Poros 50HQ ma-
trix column at 4°C. The column is equilibrated with 20 mM Tris
10 HC1, 0.1% Tween 20 at pH 7.5. Post-equilibration a sample is

retained for bio burden testing.

The sample is loaded onto the column and the column washed with
10 CV 20 mM Tris HC1l, 0.1% Tween 20 at pPH 7.5 and 10 CV 20 mM
Tris HCLI, 20 mM NaCl, 0.1% Tween 20 at pH 7.5 followed by

15 product elution with 20 mM Tris HCL, 200 mM NaCl, 0.1 % Tween
20 pH 7.5,

-

The fractions from the elution peak (cf. Fig. 3) are pooled by
comparing gel results to obtain a concentration of more than
2.5 mg/ml or ODygpny more than 2.5. The fractions can be kept

20 over night at 5£3°C before pooled. Storage of pool up to 7 days

at 35+3°C, ~20°C and colder than -70°C has shown no loss in

total protein after filtration through 0.22 pm filter when
analysed by SDS PAGE and WB~ECL.

Sanitization of column

25 Wash the column with 10 column volumes (CV) of 1 M NaCH, 2 M
NaCl, followed by 20 CV of water. If further sanitization is



37 Storage of Final Bulk Product The final bulk product is stored at
tenperatures colder than -70C in a pol ypropyl ene container or CZ vial
after filt ough 0.22 pmfilter. 5 The product t d_has a
purity mhlgﬁsggagﬁ%?gble for clinical use. 38 CLAIM 1. Qﬁ%ﬁ@%ﬁ@@ﬁ
purification of a variant of human HER-2 that conprises the am no aC|d
sequence set forth in SEQID NO 2, residbes 17-677, said variant being
reconbi nantly produced in an i nsect cell culture and being one that is
sui t abl e fieedpdr Ebh€atri aanbyzprars 0t hahmanbi Whsedd®b@l af fdtidas in

chr omat ogr aphy, the method conprising obtaining, fromsaid insect cel

cul ture, 305ubshaneiaktySc8PPCfree sanpl e containing said variant, and
thereafter enriching for said variant by nmeans of subsequent steps of
diafiltrati on and exchange of culture nediumw th buffer, followed by

i mobi | i Z¥hBEAS affinity chromatography (1MAC), followed by 10 - size
excl usi on chromat ography (SEC), followed by - anion exchange
chronatoqgﬁﬁggéﬁAlE 2. The nmethod of claim1, wherein the variant

I ncl udes = B oGbas: aklew Ebrﬁugbqaéﬁc@lUthdtftactupmatagepamﬁﬂw@ation

by neaps o2 h im erein the heterol ogous am no
aci d sgqjgagﬁ i's %ﬁ%%JI%D St,%{%£19§§ re5|3mg 4. The nmethod according to
claim 3, wherein the heterologous am no acid sequence conprises residues
1-14 of ERIENOoR.abs dhey nethod according to claim1, wherein the am no
acid sequence of thé variant™of human HER-2 consists of residues 1-677 of
SEQ ID NO 2. 20 6. The nmethod according to any one of the preceding
cI ms, \Vifher giaolt hies &imﬁed dbpfwbinad i ond bypsepacnebangsy! stRghEAr Med at
nper?%yre fron1ab t 0, about 25C, Igl&ﬁferably at a tenperatufe of
about 3 tQ%ﬁﬁﬂ%Rﬁ¥W@h Rlhe ti AL ofnd OBstremgéneesdch as

Tween whennidke dlqrﬂt%rcﬁtéanﬁaié) beyond JOG £i¢ 104.1 concentration is de-
10 termined by ELISA.

Remarks to AIR

If the SEC intermediate is diluted less than 1 + 3 (25%) 104.1

is detected in the run-through from the AIE due to interference

X

from the phosphate buffer.

15 Up to 25 mg 104.1 has been applied to the AIE column without
detectable amounts of 104.1 in the run~through.

!

Optional virus filtration

Virus filtration and the subsequent dilution and filling of
drug substance take place in a Class 100 environment. Prefil—
20 tration purified bulks from one or more Poros 50HQ runs are
removed from frozen storage and thawed at 2-8°C. They are then
0.1 pm filtered and passed through a Planova 20N virus
filtration membrane. The filter is retained for integrity
testing. The virus filtered material is adjusted to a concen-

25 tration of 2.5-3.0 mg/ml by measurement of OD280 nm.



7. The nmethod according to claim®6, wherein the diafiltration is perforned
intw rounds so 25 as to initially concentrate nacronol ecul ar conpounds
in the sanpf@2ai/icasiture, nmedium and thereafter to exchapgemishiigesssgedi UM
with buffer. 8. The nethod according to claim7, wherein the nmacronol ecul ar
conpounds are concentrated between aboug 2 and about 25 tinmes. 39 9. The
nmet hod according to claim8, wherein the %acronnlecular conpounds are

concentrated about 3-5 tines. 10. The nethod according to any one of clains

6- 9, mhergE35EHE—ﬁELEéEQéXEEAﬁgﬁéEﬁggﬁerforned in one or two subsequent

steps of which the first takes place at a pH of at least 5 6.5 and at nost
step takes place at a pH of at | east

7.2 and o% gﬂ%ch %hg igcond opt i onal

7.0 and bFSnbiP28. BULE1Prepuchei AodtaEesr atngerpeant vass coldeal mhad 10,
wherein a. hat f is, used for ,the buffer exchange. 12. The net hod
accor di ng ?@q229?5ﬁ5@%§§¥%§f%%R%xﬁ?ﬁf%ﬁ%ﬁﬁs?rm% rEFﬁEiﬁ?g%§ofé}tH?§%PHine
10 or a hf@fo§@%t0999Cﬁﬂtf§i&ﬁ9'buffer is added ta the diafiltrated and
buf f er exchanged sanple or erein the buffer exchanged sanple is
substantially unaltered. 13. The nethod according to claim12, wherein

i m dazal efhahero@gsedshi s C cppncentrat .an of we about
0,05 to about, 20 MM 14. Tﬁggﬁg?%gdﬁggc%rg?ﬁgegoﬁg%gﬂO%E gggFﬁgﬁgrgg%ding
clains,\M%#QﬂQﬁ%i¥ﬁﬁergent selected 15 from a Pol yoxyet hyl ene sorbitan
fatty acid ester such as Tween 20, Tween 40, Tween 60, Tween 80, and Tween
85, an al kyl aryl pol yether al cohol such as Triton x100, a non-ionic"
detergent, and a carbohydrate based detergent such as octylglycoside, is
added to the diafiltrated and buffer exchanged sanple to reach a
cangentrati on of between about 0.05% (v/v) and 10% (v/v), such as about
0.1% (v/v). 20 15. The nethod according to any one of the preceding clains,
wherein the | MAC step involves charging of a chromatographic nediumwth a
divalent metal ion prior to application of the buffer exchanged sanple.

16. The met hod according to claim15, wherein the divalent netal ion is

sel ected fromthe group consisting of Nit+, Cue+, Zn'+, Coe+, and Fe2+,
preferably zZn2+. 25 17. The method according to claim15 or 16, wherein

el ution of the chromatographic

R



mediumis performed by applying i mdazole, histidine, a high salt
concentration buffer, or a change of pH onto the chromatographi c nmedi um
18. The method according to claim 17, wherein elution of the

chromat ographic nmediumis performed by applying imdazole in one single
step at a concentration between about 50 mM 40 and about 500 nV
preferably at a concentration of about 200 mM or wherein elution is
performed by applying histidine in one sig | e step at a concentration

bet ween about 20 MM and 400 nM preferab 3 about 100 nM 19. The net hod
according to any one of the preceding clains, wherein the SEC step invol ves
5 el utiontamMsh a phosphate or RIS buffer or a biological buffer, such as
HEPES. 20. . The met hod according to claim 19, wherein the pH is maintained
at about 7-8, referably about 7.5. 21. The nmethod according to claim19
or 20, mﬁeréifﬂetg%foa\ﬂe'ﬂﬁ@émpmfe veiiamt affhuniee (SRS thattoompriseptae abeso glidbul ar

protein mhmmel%r{?m ﬁ@nﬁﬁ@ E%srd%@s 2?—677"5%;5’?&%%@ b@nﬁ&‘?éc%'rrfb%a&grany of

t he preced lr}(%d (ﬁ kn sanpl es contaln g var i ant ned from
SEC, if Sessé?fi’,‘ TGt el Pt e ARG, 0 ks s aple for purifigatignjbydpeags of
phosphat @W@éﬁmmhaﬁﬁnltyocﬂrersstogmnym\enmthswwnmutg)oﬁtha.rrgaﬁgen daet ween 10
and 12. S5ingdék cel2@itudd)& %Eﬁﬂgalﬂ%ﬁffpgen&rﬁ;@e @ﬂ%aiﬁi'ﬂs Pfd L%rﬁrm%{lﬁ fgf @l s,

e

wherei'n the A i nval ves e contalnlng vari ant
obt ai ned™ 88 P'T:-‘g@@dor‘faﬁa Q‘tbryo'ﬂ'tjartﬁr ?ﬁég%qaﬁ” e%&ﬁexchange matrix, or both.
24. The négHbatiercast elichgngeocfeiubiimeg Rdiumhetrebuffee) follbwed bg per f or med with a

buf f er ed NaizE0hitieftral @qrmt@sﬁa\aﬁimﬂmn%nﬁw e?By The method accor ding

y one D erejn a virus Inactivation step is
|nt$1 duced exc\k’é'g CE'W@"%P%I%PW %b?‘? {f1 8% exchange and | MAC steps. 20 26.

The net hohicceshaiaegchrematographe (BE)t he precedi ng cl ai nms, wherein the AE
step is foIIovved by a virus filtration step. 27. The rrethod according to

any one 1It E'%‘BE be where an AIE step utilising a weak anion
exchang cotly £IPBY e WheTBlE the dATeMdngIwise firierstagous epye gyl segqence

|rmunogémtcfawfétﬁt%rﬂUflﬁtatHEFbVZmparratcéuMAChat conprises the ami no add sequence
set 25 forth in SEQID NO. 2, residues 17-677. 29. The immunogenic variant

of HER—% prT(?‘t n.a Prdl ng to cl.aim 28 that consists of the
metho claim Z, wherein the heterclogous amino acid sequence is rich in histidine

is residues.

4. The method according to claim 3, wherein the heterologous amino acid sequence
comprises residues 1-14 of SEQ 1D NO: 2.

5. The method according to claim 1, wherein the amino acid sequence of the variant of
human HER-2 consists of residues 1-677 of SEQ ID NO: 2.

20 6. The method according to any one of the pr;eéeding daims, wherein the step of
diafiltration/buffer exchange is performed at a temperature from about 2 to about 25°C,
preferably at a temperature of about 3 to about 8°C, optionally with the addition of a
detergent such as Tween when the temperature is beyond 10°C,

7. The method according to claim 6, wherein the diafiltration is performed in two rounds so
25 as to initially concentrate macromolecular compounds in the sample of culture medium and
thereafter to exchange culture medium with buffer.

8. The methoq according to claim 7, wherein the macromolecular compounds are
concentrated between about 2 and about 25 times.



am no aci d sequence set forth In SEOID NO 2, residues 1-677. 41 30. A
nucl ei ¢ acid fragnent that encodes the i mmunogenic variant of HER-2 protein
according to claim28 or 29. 31. The nucleic acid fragnent according to
claim30, which is a DNA fragment. 32. A vector carrying the nucleic acid
fragnent according to claim30 or 31. 5 33. The vector according to claim
32, which is capabl e of autononous replication. 34. The vector according to
claim32 or 33 bei ng selected fromthe groug consisting of a plasmd, a
phage, a cosm d, a mni-chronosone, and a ru 35. The vector according
to any one of clains 32-34, which is an expre55|on vector. 36. The vector

accordi ng, t Oﬂ'félrﬁétﬁbéagccoﬂﬁ £ raéings | 0hdBR tRe miac mocﬂ%] u?a(r\‘tcbﬁugom 4rd operable.

10 i nkage grono er expression ot e nuclere acia f ragnent
accor di ngfo?‘i?”ﬁr Ydmbept 3(§rt‘”3q5 opt i onal ly a nucleic acid sequence encoding a
| eader peptide enabling secretion of or integration into the nenbrane of

th | t | di t | ai m 30
e ol VRSP SA0R g e VL AR SRt of ol 0,
t r ansf or medoTsstin cap I0r tvm sylisaguenstepe of phichfthe fisst bakes oface latk ms, of 32136t 15

38. Apst a8 endalrhodti7RaMNbORNIBR N RBoANEHRG] Qbp 3L HHE Gt wméfadtraa%ﬁ 36
and whi. CE Fl%gsqsﬁs the nucleic acid fragnent according to claim30 or 31,

and whic I ona secretes or carries the i munogenic variant of HER-2
protein accordl ng to claim28 or 29 on Its surface. 39. An im*runogeni C

CONPOSI t it ON THE ek NEREHCEH 10t iegi NY
the i m"rug%q)l{wﬁc \t/%l’l antg dﬂ% ﬁ%ﬁygﬁgrogﬁeg:rﬁs gCI?OI’WhIQrI']ekgrP? gh%ﬁal m 2 lg%la férl

adm xture W rgxcpﬁa??mceutl cally acceptable carrier or vehicle and _
optionally an adjuvant. 40. An imunogenic conposition for inmmunizing

agal nSt l‘ERTRe H'feﬁﬂcféi' aﬂ:cér'alr@ tg%m%ne%@mbét&ﬁn Hgirﬁée@hgrregfﬁr?Bgﬁ'@g\ &l(am%l aim

fé r puﬁ { nGe tr O af[R/ ardmicetu II1C

veh| Cle any"g Fﬁéﬁ%w D fhPJ‘f jdheddss tg the diafifigsted and. bLthée?‘?Hﬁ‘}ﬁ%é?fFE‘e
vari ant of wiKERN2he botfai excoaged damglet io sobaamtia2f uaalté?8d. or - t he i mMmunogeni c
conpositi on according to claim 39, or 42 - the vector accordi ng to claim

35 or 36
i3. "lhe rmethod according to claim 12, wherein imidazole, when added, is added to reach a

concentration of between about 0.05 to about 20 mM.

14. The method according to any i)_ne of the preceding claims, wherein a detergent selected

15 from a Polyoxyethylene sorbitan fatty acid ester such as Tween 20, Tween 40, Tween 60,
Tween 80, and Tween 85, an alkylaryl polyether alcohol such as Triton X100, a non-ionic
detergent and a carbohydrate based detergent such as octylglycoside, is added to the
diafiltrated and buffer exchanged sample to reach a concentration of between about 0.05%
(v/v) and 10% (v/v), such as about 0.1% (v/v).

20 15. The method according to any one of the preceding claims, wherein the IMAC step
involves charging of a chromatographic medium with a divalent metal ion prior to application
of the buffer exchanged sample.

16. The method according to claim 15, wherein the divalent metal ion is selected from the
group consisting of Ni?*, Cu?*, Zn?*, Co?*, and Fe?*, preferably Zn?".

25 17. The method accarding to claim 15 or 16, wherein elution of the chromatographic
medium is performed by applying imidazole, histidine, a high sait concentration buffer, or a
change of pH onto the chromatographic medium.

18. The method according to claim 17, wherein elution of the chromatographic medium is
performed by applying imidazole in one single step at a concentration between about 50 mM



- the i munogeni c conmposition according to claim40, in the preparation of
a pharmaceutical conposition for the treatnent or prevention of cancer. 5
WO 2004/ 113377 PCT/ DK2004/ 000451 1 SEQUENCE LI STING <110> Pharnexa A/'S
<120> PURI FI CATI ON OF HER-2 VARI ANTS <130> P1020DKOO <160> 2 <170>
Patentl n version 3.2 <210> 1 <211> 5661 <212> DNA <213> Artificial
sequence <220> <223> Reconbi nant expression plasm d derived from pMr
<220> <221> pol yA signal <222> (263)..(268) <223> SV40 | ate

pol yadenyl ation site <220> <221> nisc_feaflire <222> (1579)..(2439) <223>

Ampicillin resistance gene, encoded by conplenentary strand <220> <221>
> - . < > i K < >
pronot er anﬁza%%ut g&pr‘?\% pre@gr%g'lé).at a c%%tgentll'\é%to?ilolf ggohult 88 InQM,pcl;rownf%trgal"a eiuti%% (i)s
performed by applying histidine in one single step at a concentration between about 20 mM
and 400 mM, preferahly about 100 mM.

19. The method according to any one of the preceding clalms, wherein the SEC step involves
5  elution with a phosphate or TRIS buffer or a biological buffer, such as HEPES.

20, The method according to claim 19, wherein the pH is maintained at about 7-8,
preferably about 7.5, '

21. The method according to claim 19 or 20, wherein the average pore size of the SEC
matrix separates globular protein between 10 kDa and 600 kDa.

10 22. The methad according to any of the preceding claims, wherein samples containing the
variant obtainéd from SEC, if necessary, is diluted before the AIE step so as to adjust a
phosphate concentration to less than 15 mM, such as to the range between 10 and 12.5 mM.

23. The method according to any one of the preceding claims, wherein the ALE step involves
loading of the sample containing the variant obtained after SEC on & strong or weak anion

15 exchange matrix, or both.

24, Thg method according to claim 23, wherein elution is performed with a buffered NaCl
solution.at a pH between 7 and 8.

25. The method according to any one of the preceding claims, wherein a viru;s inactivation .
step is introduced between the diafiltration/buffer exchange and IMAC éteps.

20 26. The method according to any one of the preceding élaims, wherein the AIE step is

followed by a virus fittration step.

27. The method according to any one of the preceding claims, where an AIE step utilising a
weak anion exchange cqlumn is introduced between the IMAC and SEC steps.

28. An immunogenic variant of HER-2 protein that comprises the amino acid sequence set
25  forth in SEQ ID NO: 2, residues 17-677. '

29. The immunogenic variant of HER-2 protein according to claim 28 that conslsts of the
amino acid sequence set forth in SEQ ID NO: 2, residues 1-677.



<221> RBS <222> (3493)..(3501) <223> Kozak-I|ike sequence <220> <221> CDS
<222> (3502)..(5592) <223> DNA encodi ng i mmunogeni c, his-tagged vari ant of
human HER-2 <220> <221> sig_peptide <222> (3502)..(3555) <223> BiP
signal sequence <220> <221> m sc_feature <222> (3556)..(3597) <223>

H stidine tag <220> <221> mat_peptide <222> (3556)..(5589) WO 2004/113377
PCT/ DK2004/ 000451 2 <220> <221> misc_feature <222> (3598)..(3603) <223>
Di pepti dase stop sequence <220> <221> nmisc feature <222> (3604)..(5589)
<223> Cene coding for the hHERZNAS 5DUH prédt ein <220> <221> misc_feature

<222> (4357)..(4401)
30. A nucleic acid fragment that encodes the immunogenic variant of HER-2 protein

according to ciaim 28 or 29.
31. The nucleic acid fragment according to claim 30, which is a DNA fragment.
32. A vector cariying the nucleic acid'fragment. according to claim 30 or 31f

5 33. T"he vector acccrding to claim 32, which is capable of autonomous replication,

34. The vector according to claim 32 or 33 being setected from the group consisting of a
piasmi'd, a phage, a cosmid, a mini-chromosome, and a virus.

35. The vector according to any éne of claims 32-34, which is an expression vector.

36. The vector according to clalm 35, comprising in the 5'3 direction and in operable

10 linkage, a promoter for driving expreésion of the nucteic acid fragment according to claim 30
or 31, optionally a nucleic acid sequence encoding a ieadér peptide enabling secretion of or
integration into the membrane of the polypeptide fragment, the nucleic acid fragment
according to claim 30 or 31, and optionaii\) a nucleic acid sequence encoding a terminator,

37. Atransformed host cell carrying the vector of any one of clalms 32-36,

15 38. A stable cell ine which carres the vector according to claim 35 or 36 and which
expresses the nucleic acid fragment according to claim 30 or 31, and which optionally
secretes or carries the immunogenic variant of HER-2 protein according to claim 28 or 29 on

its surface.

39. Animmunogenic composition for immunizing against HER-2 protein in a human
20 comprising the immunogenic variant of HER-2 protein according to claim 28 or 29 in
admixture with a pharmaceutically acceptable carrier or vehicle and optionally an adjuvant,

40. Animmunogenic compaosition for immunizing against HER-2 protein in a human
comprising the vector according to claim 35 or 36 in admixture W|th a pharmaceutlcally

acceptable carrier or vehicle and optionally an adjuvant

25 41, Use of | o
- the immunogenic variant of HER-2 protein according to claim 28 or 29, or -
- the immunogenic composition according to claim 39, or



<223> Di phtheria toxoid P2 epitope
(5562) <223> Diphtheria toxoid P30 epitope
occtaaccct ctcctcggtc 60

agtttaaacc cgctgatcag 120
att gat gagt ttggacaaac 180
atttgtgatg ctattgcttt 240

aacaattg
&

(5500) . .
gt ctagaggg
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at t at aagct

cagggggagg
gattatgatc

cctgt gt gagaitg
t gt aaagcct gggotg

cccttcgaag
cat cat cacc
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tttttaaagc
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agcggt at ca
aggaaagaac
gctggegttt
tcagaggt gg
cctcgtgcgce
tt cgggaagc
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aagt aaaa

agcttggcgt aatcatggtc 420

cacaaca tacgagccgg 480
ﬂ@%gﬁ%PE%gc cacat taattgcgtt 540
cccgctttth%QWBﬁyﬁﬁa§C§€PQﬁ6@ﬂg@méﬁ@@ﬁg@aﬁtﬂhatgaatcgg 600

gggagaggciy toé ptepagtiah of §pEeEedceltidA QG 6OGAG EEN
aggcggtaat 72

gct cact caa
at gt.gagcaa
ttccat aggc
cgaaacccga
tctectgttc
gt ggcgettt
aagct gggct
tatcgtcttg
aacaggatta

<220> <221> m sc feature

ttcattttat
tctacaaatg

aaggccagca
tccgcececcce
caggact at a
cgaccct gcc
ctcat agctc
gt gt gcacga
agt ccaaccc
gcagagcgag

<222>

<400> 1 ggccgctcga

tcgattctac
cct cgact gt
cacaact aga
atttgtaacc
gtttcaggtt
t ggt at ggct
atagctgttt
aagcat aaag
7 gcgctcactg
ccaacgcgcg
reddr#@RbECAC
acggttatcc
780 aaaggccagg
840 tgacgagcat -
900 aagataccag
960 gcttaccgga
1020 acgctgtagg
1080 accccccgtt
1140 ggtaagacac
1200 WD 2004/ 113377

300
360

PCT/ DK2004/ 000451 3 gtatgtaggc ggtgctacag agttcttgaa gtggtggcct aactacggct
acactagaag 1260 gacagtattt ggtatctgcg ctctgctgaa gccagttacc ttcggaaaaa

gagt t ggt ag
gcaagcagca

1320
1380

ctcttgatcc ggcaaacaaa ccaccgctgg tagcggtggt ttttttgttt



atcttttcta
at gagat t at
t caat ct aaa
gcacct at ct
t agat aact a

cggggt ct ga 1440
caaaaaggat 1500

CafEERRaRR 13D

cgat acggga 1680

agatcctttg
gattttggtc
aagttttaaa
aat cagt gag
cccegtegtg

gattacgcgc agaaaaaaag gatctcaaga
cgct cagt gg aacgaaaact cacgttaagg
cttcacct agwas siliijizaa attaaaaatg
gt aaacttgg tctgacagtt accaatgctt
tctatttcgt tcatccatag ttgcctgact

gggcttacca tctggcccca gtgctgcaat

gat accgdga

gacccacgct

caccggct cc

1740

agatttatca gcaat aaaccagccagccgg aagggccgag cgcagaagtg gtcctgcaac 1800
tttatccgcc tccatccagt ctattaat SOOYHNGE dgggase gct agagt aa

agtt aat agt ttgc caacg ttgttgccat tgctacaggc atcgtggtgt cacgctcgtc 1920
gttt ggt at §1YEt t 2% d¢fccggt t ¢ ccaacgatca aggcgagtta cat gatcccc 1980
catgttgtgg,gaa tcctt_cgatcctccg atcgttgtca gaagtaagtt 2040
gccgcagtg ?ﬁésgggﬁg§3§§§ I%@&BE éggggiécat aattctctta ctgtcatgcc 2100
at ccgt aaga;i@ct f{dehbgod gact ggt ga gt act caacc aagtcattct gagaatagtg 2160
t at gcggcga ccgagttgct cttgcccggc gtcaatacgg gat aataccg cgccacatag 2220
cagaactttaiaaagt gctca tcattggaaa acgttcttcg gggcgaaaac tctcaaggat 2280
cttaccgctg ttgagatcca gttcgatgta acccactcgt gcacccaact gatcttcagc 2340
atcttttactltpcadagtinr vetetogpggty agcaaaaaca ggaaggcaaa at gccgcaaa 2400
aaagggaata ag gacac ggaaatgttg aatactcata ctcttccttt ttcaatatta 2460
ttgaagcat t gtt attgtctcat gagcggatac atatttgaat gtatttagaa 2520
aaat aaacag §g§ ttc cgcgcacatt tccccgaaaa gtgccacctg acgtctaaga 2580
aaccattaigmggcq&gggg; agcetat aa aaataggcgt atcacgaggc cctttcgttc 2640
gcgcgtttcg gtgatgacgg tgaaaaccic tgacacatgc agctcccgga gacggtcaca 2700
gcttgtct gizeasgeggat gc cgggagcaga caagcccgtc agggcgegtc agegggtgtt 2760
ggchggt gt2gyggetgyainahbanhat §adndsl-ndgads 88at4 gL aGlr gagagt gcac 2820
cat at gcggt gt gaaat acc gcacagat gc gt aaggagaa aat accgcat caggcgccat 2880
tcgccattca ggctgcgcaa ctgttgggaa gggcgatcgg tgcgggectc ttcgectatta 2940
cgccagct zggaaa atgtgctgca aggcgattaa gttgggtaac gccagggttt 3000 WO
2004/ 1133 z CﬁP 0451 4 tcccagtcac gacgttgtaa aacgacggcc .
agtgccagpg2§§t%@ tG fcg_sggg of: 1 3060t ggatgtggtg cccgatgtga ctagctcttt
gctgcaggcc gtcctatcct 3 3X06™
<2203
<221> misc_feature
<222> (1579)..(2439)
<223> Ampicillin resistance gene, encoded by complementary strand
<220>
<221> promoter
<222> {3050)..(3415)
<223> Metallothionein promoter
<220>
oy <221> RBS
N <222> (3493)..{3501)
- <223> FKozak-like sequence
<220>
<221> CDS
<222> (3502)..(5592)
<223> DNA encoding immunogenic, his-tagged variant of human HER-2
<220>
<221> sig peptide
<222> {3502)..(3555)
<223> BIiP signal sequence
<220>
<Z221> mis¢_feature
<222> (3556)..(3597)
<Z223> Histidine tag
<220>
<221> mat_peptide
<222> (3556)..(5589)

gt agttcgcc

1860



t aagagaccc agaact ccgg
gcaagt aaga gt gcct gcgc
agt ccccaaaywyy 9PYRA5H
gtctccactc gaatttggag
ccgt gt gt aa agccgegttt
cagttgtggt cagcagcaaa
gat cggggt a ccaaagtcac ¢ atg aag ttg tgc atc

Lys
ggc
Met
tcc
Thr
ccc
Au
gtg
Val
agt
Ser
cac
Asn
acc

Gn
09?)

Leu
atg
Lys

acc
Gn
gag
Thr

gtg
Gn
ttc
Phe
aac
Gn
cag
Leu
ctg

cccccataca tatgtggtac 3180
agagttttgc atcccataca 3240
gaacaaaagc ttctgcacac 3300
aggt gaat cg aalGaddtyal/ 8%k
agcat ct ggc caatgtgcat 3420
gcaact aaag gggggatcta 3480
ttg ctg gcc gtc gtg 3531 Met
Cy320x e Leu Leu Ala Val Val -15 -10 gee ttc gtg ggc ctg tog ctg
asty lbacnbma featmireaa cat caa 3579 Ala Phe Val Ay Leu Ser Leu Gy
H&43 n(H%)G BB Gn -5 -1 1 5 cat caa cat caa cat caa gee ccc
cHE ot PGPt Adasegaora6aa8B2% His Gn His Gn His Gn Ala Pro Ser
Val, Qys Thr Ay Thr 10 15 20 gac atg aag ctg cgg ctc cot gcc agt

ccccccaccg
at gccccatg
gaaccaattc
ccggecggeg
ccaaaat gt a
at caagt gaa

cccaccgcca
tgccccacca
ttcgcgggca
t gt gcaaaag
t aaaaccgag
t cat ct capt

a%lgacm%ggf%?z‘i;lratg 3675 Asp Met Lys Leu Arg Leu
J(55

Hsobeu,

ctagoeag gat atc 3771
2318 mikspfddtear60 65 70
¢ cdg48819 Gn Gu Va
Fhergagor@gd i epbtoret g cag agg ctg cgg att gtg cga ggc

T

Ky

Bls585) -
a0 39036 RAC 5 iGa0 AL
Gy Asn Leu %& 8194%&5%K%§“HEk%5A59U

ct

i S
c acc

ac®

c,F Leu Thr Tyr

cag gag gtg cag ggc tac
Gn dy Tyr Val

30 35 40 ctc cgc cac etc tac
Gn
¢td ccc acc
Leu Pro Thr

%eu Tyr

Pro
cag
Ay
sat

Asn
gtg
Leu

ct

Al a
ggc
Cys
gcc
Al a

c

Ile

Ser
tgc
Gn
agc
Ser
atc
Al a

Pro
cag
Val
tta
Leu
get
H s

%Egogyt gag 3867 Val Pro Leu Gn Arg Leu Arg Ile Val Arg Ay Thr
=) glgagdggiggtégg gac aac tat gee ctg gcc gtg cta gac eat gga gac
a@g2salsagdy | (5562)

<223> Diphtheria toxoid P30 epitope

<400> 1

ggecgetega gtcetagaggg caecttegaag gtaagectat coctaaccct ctocteggte 60
tegattctac gegtaceggt catcatcace atcaccattyg agtttaaaéc cgctgatcag 120
cotegactgt gecttotaag atccagacat gataagatac attgatgagt ttggacaaac 180
cacaactaga atgcagtgaa aaaaatgctt tatttgtgaa atttgtgatyg ctattgettt 240
atttgtaace attataaget gcaaztaaaca agttaacaac aacaaltgca ttecattttat 300
gtttcaggtt cagggogagg tgtgggaggt tttttaaage aagtaaaace tctacaaatg 360
tggtatgget gattatgatc agtcgacctyg caggcatgea agettggegt aatcatggte 420
atagctgttt cctgtgtgaa attgttatce getcacaatt coacacaaca tacgagcecogg 480
aagcataaag tgtaaagcct ggggtgocta atgagtgage taactcacat taattgegtt 5490
gegctoacty ccoegetttee agtegggaaa cotgtegtge cagetgeatt aatgaatcgg 600
ceaacgegey gggagaggceg gtttgegtat tgggegetet teegettect cgetcactga 660
ctegetgege teggtegtte ggctgcggey ageggtatca geteacteaa aggcoggtaat 720
acggttatec acagaatcag gggataacge aggaaagaac atgtgagcaa aaggccagea 780
aaaggccagg aaccgtaaaa aggoogegtt getggegttt ttecatagge teegecccce 840
tgacgagcalt cacaaaaate gacgetcaag tcagaggtgg cgaaaccoga caggactata 900
aagataccag gcgtttccee ctggaagete cetegtgege teteotgtte cgaccctgee 960
gettacegga tacctgtecy cotttetece ttegggaage gtggegettt cteatageote 1020
acgctgtagyg tatctecagtt cggtgtaggt cgttegetee aagetggget gtgtgeacga 1080
accceeegtt cageecgace getgegectt atcoggtaac tategtettyg agtecaacce 1140
ggtaagacac gacttatcgce cactggcage agccactggt aacaggatta gcagagogag 1200



Asp Asn Tyr Ala Leu Al a Val

Arg Ser

Leu Thr Gu Ile Leu Lys Ay Gy Val

Leu Asp Asn Ay Asp Pro Leu Asn Asn 105 110 115
120 acc acc cct gtc aca ggg goo tcc cca gga ggc ctg cgg gag ctg cag 3963
Thr Thr Prav&/aso4/ies7@y Ala Ser Pro Ay Gy Leu Arg G u Lekrdioedidnesss0 135
ctt cga ago ctc aca gag atc ttg aaa gga ggg gtc ttg atc cag cgg 4011 Leu

Leu Ile Gn Arg 140 145 150 WO

2004/ 113377 PCT/ DK2004/ 000451 5 aac coo ?tag ctc tgc tac cag gac acg att

ttg tgg
Trp Lys Agpaég}t%gpg% %55 160 165 cac aag aac aac cag ctg got ctc aca ctg ata
gac acc aac cge totd TRt WG IAenI RS Im I et ahbact evadtugakeu Lbeo Asp
Thr Asn A@gcagggtg.g% 145 §% 00 tgc cac coo tgt tot cog atg tgt aag ggc
; t é%g é%
too cgc tgc tgg 4155 Aré 1G5 R TPPELERRe BerosPreravisraCyagteys ©B30 Ser
Arg Cys Tepth8htddQyd 05 200 ccggég&gg Laa%t % ggs t t,%t cag ago ctg acg
ol t
cgc act gtc tgt gee 4203 Ay Qu Sér e?é kN gﬁ)&%?fst gﬁaéﬁ"g%u O Arg
Thr Val Cys-tAlacR0B9240a2dd gageica8gs 4Bk 899 o CYC1LYCaRY %c ca cijgmcoo
act gac t cttgc cat 4251 dy dy Cys Ala Arg Cys Lys G% o teu Pro Thr
Asp Cys P EE I B2 B a2J0 cagafeeay dagttgRitcMyg8etdidCaRtqgUC CoHRag
cac tot ccctggtctgtﬂgg Gu Gn Cs Ala Ala Ay Cs Thr Ay Pro Lys H's |
Ser Asp Cys Leu 238" A0t o5 afiRieprgtd cegtbidmatt traasictmacgagiatgyes at tsdogt  gag
ctg cac t G A3 s Leu Hs Phe Asn Hs Ser Gy Ile Cys Qu Lou
Hs Oys ﬁ%ﬁ%a L éé%ga@géktC¥cca§%gc€i aatcagtgag gcacctatet cagegatctg 1620
tetatttegt teatecatag ttgectgact ccecgtegtyg tagataacta cgatacggga 1680
{i) gggcttacca tetggececa gtgctgeaat gataccgega gacccacget caécggctcc 1740
L :
agatttateca gcaataaacc-agccagccgg aaggyccgag cgcagaagtyg gtoctgeaac 180C0
tttatcegee tecatecagt ctattaattg ttgeegggaa gctagagtaa gtagttcgec 1860
agttaatagt ttgcgcaacg ttgttgecat tgetacagge atcgtggtogt cacgetegte 1920
gtttggtatyg gottcattcea geteeggtte cecaacgatca aggegagtta catgatcecee 1980
catgttgtgc aaaaaagegg ttagetectt cggtecteog atcgttgtea gaagtaagtt 2040
ggcegeagtg ttatcactea tggttatgge agcactgeat aattctetta ctgtcatgee 2100
atccgtaaga tgetttitctg tgactggtga gtactcaace aagteattot gagaatagtg 2160
tatgeggega cegagttget cttgeccgge gtcaatacgg gataataccy cgccacatag 2220
cagaacttta aaagtgctca tcattggaaa acgttotteg gggcgaaaac tctcaaggat 2280
~“) cttaccgetyg ttgagatcca gttcgatgta acccactegt gecacccaact gatcttcage 2340
atcttttact ttcaceageg tttotgggty agcaaaaaca ggaaggecaaa atgccgcaaa 2400
aaagggaata agggcgacac ggaaatgttyg aatactcata ctottcottt ttcaatatta 2460
ttgaagoatt tatcagggtt attgteteat gageggatac atatttgaat gtatttagaa 2520
aaataaacaa ataggggttc cycgeacatt tececegaaaa gtgecacctg acgtctaaga 2580
aaccattatt atcatgacat taacctataa aaataggegt atcacgagge cotttegtte 26490
gegegtiteg gtgatgacgg tgamaaccte tgacacatge agctcecgga gacggtcaca 2700
gettgtotgt aageggatge cgggageaga caagccegte agggegegte ageggotgtt 2760
ggcgggtgte ggggctgget taactatgeg geatcagage agattgtact gagagtgoac 2820
catatgeggt gtgaaatace geacagatge gtaaggagaa aataccgecat caggegecat 2880
tegocattea ggetgegeaa ctgttgggaa gggegategg tgegggecte ttegetatta 2940
cgccagetgy cgaaaggggg atgtgctgca aggegattaa gttgggtaac gccagggttt 3000

aag gac atc ttc 4059 Asn Pro Gn Leu Cys Tyr G n Asp Thr

Il e Leu



250 255 260 gcc ctg gtc cag tac atc aaa got aac too aaa ttc atc ggt atc acc
4395 Ala Len Val Gn Tyr Ile Lys Ala Asn Ser Lys Phe Ile @Ay Ile Thr 265
270 275 28 cgg tat aca ttc ggc goo ago tgt gtg 00
tac 4443 %{%gil?gﬁﬁg\rgg Tyr Thr Phe Gy Ala Ser Cys Val Thrﬁg{rgﬂé@%‘&@r”é Tyr
285 290 295 aac tac ctt tct acg gac gtg gga tee tgc acc ctc gtc tgc coo
ctg 4491 Asn Tyr Leu Ser Thr Asp Val Ayl Ser Cys Thr Leu Val Cys Pro Leu
300 305 310 cac aac caa gag gtg aca gca gag gat gga aca cag cgg tgt gag
aag 4539 His Asn Gn Gn Val Thr Ala Gu Asp Ay Thr Gn Arg Cys G u Lys
315 320 338°F3§Ecaggeaatiaten ragraguumocystagtgicgeatiaitggi teh@ad@6aat 3ogay cac
4587 Cys Saetr tLgs Pro %s Ala Arg Val Cys Tyr Ay Leu Ay Met Au H's 330
335 340 t PG GO HAGGIY L8y GeaC it tagetiagoasc et ertiatatic ctagtigagat t B1got
4635 Loui AV QG4 \égjaaﬁcr(cg Ala Val Thr Ser Ala Asn Ile Gn Qu Phe Ala 345

e AL N ey e e e

g&dayt YScdohs v, Ser. Leu Ala Phe Leu Pro du Ser Phe
365 370 375 gatg%gggé(aac %cg%acc ta(?g %%%c%ﬁcag%%agg%t%i 5‘%‘6%‘6‘%8% gagitag
ctc 4731 asaspceGlar As@yddaocdlgaaSelatAs et REqAN2 FIQ.LE i c u Gioy Leu
380 385 390 WO 2004/ 113377 PCT/ Dl?2004/0 Oglg?l [g caaa %%cgt?(t:fgr gﬁg% ac?s{(g:t%g gaa
gag ate aETGERCRCagaBitivrar caveduvay 44Tcadaan MajtgPheChlcdRhgleu Ghsh G U

Ile Thr GC%TW Leu Tyr |le Ser
coygtglgtaa agedgegttt ccaraatgta taaaaccgag ageatctgge caatgtgcat 3420

cagttgtggt cagcagcaaa atcaagtgaa teatctcagt geaactaaag gggggatceta 3480

{W) gatcggggta ccamagtcac ¢ atg aag ttg tge ate ttg ctg gee gte gty 3531
L Met Lys Leu Cys Ile Leu Leu Ala Val Val
-15 -10
gee tte gtg gge ctg teg ctg ggc atg aag cac caa cac caa cat caa 3579
Ala Phe Val Géy Leu Ser Leu Gly Met Lys His Gln His Gln Hie Gln
- -1 1 5
cat caa cat caa cat caa gcc cecc tce ace caa
: . : gtg tgt acc ggc aca 3627
His Gln His Gin His Gln Ala Pro Ser Thr Gln Val Cys Thr Gly Thr
10 15 20
gac atg aag ctg cgg cte cct gee agt cee gag acc cac ctg gac atg 3675
Asp Met Lys Leu Arg Leu Pro Ala Ser Pro Glu Thr His Len Asp Met
25 - 30 35 40
cte cge cac ctec tac cag gge tge cag gtg gtg cag gga aac ctg gaa 3723
Leu Arg His Leu Tyr Gln Gly Cys Gln Val Val Gln Gly Asn Leu Glu
45 50 55
-y ctc ace tac ctg cec ace aat gee agc tta agt tte cfg cag gat atc 3771
L F Leu Thr Tyr Leu Pro Thr Asn Ala Ser Leu Ser Phe Leu Gln Asp Ile
: 60 65 70
cag gag gtg cag ggc tac gtg cte ate got cac aac caa
gtg agyg cag 3819
Gln Glu Val Gln Gly Tyr Val Leu Ile BAla His Asn Gln Val Arg Gln
75 80 ; 85
gtc ceca ctyg cag agy ctg cgg att gtg cga gge acc cag cte ttt gag 3867
Val Pro Leu Gln Arg Leu Arg Ile Val Arg Gly Thr Gln Leu Phe Glu
S0 95 100
gac aac tat gec ctg goo gtg cta gac aat gga gac cc ‘
g ctyg aac aat 3815
Asp Asn Tyr Ala Leu Ala Val Leu Asp Asn Gly Asp Pro Leu Asn Asn
105 110 115 120
acce ace cct gte aca ggg gee tce ceca gga ggc ct
g cgg gag ctg cag 3963
Thr Thr Bro Val Thr Gly Ala Ser Pro Gly Gly Leu Arg Glu Leu Gln
125 130 135
ctt cga agc ctec aca gag ate ttg aaa gga ggg gtc ttg atc cag cgg 4011

Leu Arg Ser Leu Thr Glu Ile Leu Lys Gly Gly Val Leu Ile Gln Arg
140 145 150



395 400 405 gca tgg cog gac ago ctg cot gac ctc age gtc ttc cag aac ctg caa
4827 Ala Trp Pro Asp Ser Leu Pro Asp Leu Ser Val Phe G n Asn Leu G n 410
415 420 gt Q@e®4883$77ga cga att ctg cac aat ggc goo tac tegreoidoranecsio
4875 Val Ile Arg Gy Arg Ile Leu Hs Asn Ay Ala Tyr Ser Leu. Thr Leu 425
430 435 440 caa ggg etg ggo ate age tgg §tg ggg ctg cgc tca ctg agg gaa
ctg 4923 Gn Ay Leu Gy Ile Ser Trp Leuu Ay Leu Arg Ser Leu Arg G n Leu
445 450 455 ggc agt gga ctg gee ctc ate cae cat aac ace cac ctc tgc ttc
gtg 4971 @ Y..2ek a leulle Hs Hs Asn Thr His Leu Cys Phe Val
460 465 4Z6n meeggégﬁwlﬁcgic tgi% Eﬁc?@%ﬁ&tﬁt% £89 égg @catogteac cadsYet
ctg 5019 His Thrssval Pro Trp pleé noLea®t W ArRy LS nA9wy 61%i7%eG n Al a Leu
475 480 485 ctc cac act gcc aac egg cca gag gac g 65tgt gtg ggc gag ggc ctg
5067 Leuc#t saFhmacAbac As Ao gb¥ Gl HoLSP I du,. dy 490
495 500 gbts thge Amchwaglotput BTa goa mg.am%%féa:@%gé\éftf@g é@%;@%a gggf@cc
5115 Ala COyd’fis Gn Leu CyslMa Arg Ay His s Irp Gy Pro Gy Pro 505
510 515 5(;0 ace ca tgt gtc aac tgc age cag ttc ctt egg ggc cag gag tgc
gtg 5163 §l§e§¥§<§§° %SF YRhntely $ogertoGat Phe deru tde god yodGitag A u Dy Val
525 530 gag-gaa ’60(‘%@ ot Fep feta§vydysctly 6eo Faggcgagrbat gtg sat
goo 5211 / Gu Gu Cys Arg Val Leu Gn dy2eu Pro Arg G n2Tyr Val Asn Al a
540 545 3R gagGgeaket! Ghg 19 b _cgg%agté:otc g%g t %ag ccc gag sat ggc
Lca 5259 Sl giiriss: G bl AR G & Rsnd b aEs A Y Ser

555 560 565 210 215
. ggt ggc tgt gee cge tge aag ggg cca ot ‘
‘ g cce act gac tge tge cat 4251
%w) Gly Gly Cys Ala Arg Cys Lys Gly Pro Leu Pro Thr Asp Cys Cgs His
220 225 230
gag cag tgt get geo gge tge acy gge ccc aa
g cac tet gac tge ct 4299
Qlu Gln Cys Ala Ala Gly Cys Thr Gly Pro Lys His Ser Asp Cys Leg
235 240 245
gfc zgc cte cac tte aac cac agt ggc ate tgt gag otg cac tge cca 4347
& Cys Leu His Phe Asn His Ser Gly Tle Cys Glu Leu His Cys Pro
250 255 260
gee ctg gte cag tac atc zaa get aac tee aaa t
tc ate t atec acc 4395
Ala Leu Val Gln Tyr Ile Lys Ala Asn Ser Lys Phe Ile ggy Ile Thr
265 270 275 280
gag ctg cgg tat aca ttc ggc geo age t
gt gtg act gee tgt cee tac 4443
Glu Leu Arg Tyr Thr Phe Gly Ala Ser Cys Val Thr Ala Cys Pro Tyr
285 290 285
R aac tac ctt tct acg gac gtg a t
N gga tee tge acc cte gte tge cee ot 4491
3 Asn Tyr Leu Ser Thr Asp Val Gly Ser Cys Thr Leu Val Cgs Pro-Leg
300 305 310
Cac aac caa gag gty aca gca gag gat gga aca ca
: g cgg tgt gag aa 4539
His Asn Gln Glu Val Thr Ala Glu Asp Gly Thr Gln Agg Cgs glg Lyg
315 320 325
tgc age aag cecc tgt geo cga gt f
g tgc tat ggt ctg gge atg gag cac 4587
Cys Ser Lys Pro Cys Ala Arg Val Cys Tyr Gly Len Gly Met Glu His
330 335 340
ttg cga gag gtg agg gca gtt acec a
gt gce aat ate cag gag ttt got 4635
Leu Arg Glu Val Arg Ala Val Thr Ser Ala Asn Ile Gln glg Phe gla
345 350 355 360
ggc tgc aag aag atc ttt 999 agc ctg gea ttt ctg cecg gag age ttt 4683
Y Cys Lys Lys Ile Phe Gly Ser Leu Ala Phe Leu Pro Glu Ser Phe
365 370 375
gat ggg gac cca goo tee aac act gce ccg cte cag cea gag cag ctc 4731

Asp Gly Asp Pro Ala Ser Asn Thr Ala Fro Leu Gln Pro Glu Gln Leu
380 385 380



gtg ace tgt ttt gga cog gag get gac cag tgt gtg gcc tgt goo cac 5307 Val
Thr Cys Phe Ay Pro Gn Ala Asp Gn Cys Val Ala Cys Ala Hs 570 575 580 tat
aag gac cotw@Esm4Mmizgsigc gtg gcc ego tgec coo age ggt gtg a Lys
Asp Pro Pro Phe Cys Val Ala Arg Cys Pro Ser Ay Val Lys 5 g@@é%%ggwgb

cot gac ctc too tac atg coo ate tgg aag ftt cca gat gag gag ggc 5403 Pro
Asp Leu Ser Tyr Met Pro Ile Trp Lys Phe Pro Asp Gn Gu Ay 605 610 615
gca tgc cag cot tgc coo ate aac tgc ace cac tee tgt gtg gac ctg 5451 Ala
Cys Gn Pro s Pro IIe s Thr Scr Cys Val Asp Leu 620 625 630 WO
2004/ 113§ 2;?’ %T %‘60 3‘5 a2 “Qjatatga%g E%t Qaa tgctee@tgckcagag ddd®aga
gcc agc Cc caig Fc 89 B\s‘%)é‘ P ¥ iey ?rSYWIaeCﬁﬁJ’ Gn Arg Al a
Ser Pro Leu Thr %ér 635 640 645 c aac aac ttc ate gtg ago ttc tgg ctg cgc
gtg ccc gag @@gaé e cP@%cé\Séh&\%ec%g% Jty t¥@'c gaé e Téal% Leu Avg Val
Pro Lys Nak 608 366 BGL 1.68GL! Bi103fe & ﬂ &z,te teggcg gtg gtt gge
att ctg 5589110AI a Ser H's Leui& u Il e Val Sersdha Va Val Ay Ile Leu 665
670 675 tagaagcttg gtaccgagot cggatccact agtccagtgt ggtggaattc tgcagatatc
5649 yg%g%aca@ JYo-BOBUL oky. dac@dOyeR2 g@ltac 6y ckPk2e BT <2KB35

Artifici gﬂil 1Y4°252'0§1€<2'23>‘{1Reé®7¥71ﬁlmaﬁh3ta Exprasgsion Thkasmi d deri ved
from pSl 440
caa ggg ctg gge atc age tgg ctg ggy ctg cge tca ctg agg gaa ctg 4923
Gln Gly Leu Gly Ile Ser Trp Leu Gly Leu Arg Ser Leu Arg Glu Leun
445 450 455
§W) ggc agt gga ctg gee cte ate cac cat aac acé cac cte tge tte gtg 4971
S Gly Ser Gly Leu Ala Leu Ile His His Asn Thr His Leu Cys Phe Val
460 465 470
cac acy gtg coc tgg gac cag cte ttt cgg aac cecg cac caa got ctg 5018
His Thr Val Pro Trp Asp Gln Leu Phe Arg Asn Pro His Gln Ala Leu
475 480 485
cte cac act goc aac cgg cca gag gac gag tgt gtg ggce gag gge ctg 5067
Leu His Thr Ala Asn Axg Pro Glu Asp Glu Cys Val Gly Glu Gly Leu
490 495 500
gee tygce cac cag cty tge geo cga ggg cac tge tgg ggt cca ggg ccc 5115
Ala Cys His Gln Leu Cys Ala Arg Gly His Cys Trp Gly Pro Gly Pro
505 510 515 520
acc cag tgt gtc aac tgc age cag tte ctt cgg ggc cag gag tgc gtg 5163
Thr Gln Cys Val Asn Cys Ser Gln Phe Leu Arg Gly Gln Glu Cys Val
525 530 535
N gag gaa tgc cga gta ctg cag ggg cto coo agg gag tat gtg aat gee 5211
i Glu Gilu Cys Arg Val Leu Gln Gly Leu Pro Arg Glu Tyxr Val Asn Ala
540 545 550
agg cac tgt ttg ccg tge cac cot gag tgt cag ccc cag aat gge tea 5259
Arg His Cys Leu Pro Cys His Pro Glu Cys Gln Pro Gln Asn Gly Ser
555 560 565
gtg acc tgt ttt gga ccg gag got gae cag tgt gtg goo tgt gee cac 5307
Val Thr Cys Phe Gly Pro Glu Ala Asp Gln Cys Val Ala Cys Ala His
570 575 580
tat aag gac cet cec tte tge gty goe cge tge ccc age ggt ghbg aaa 5355
Tyr Lys Asp Pro Pro Phe Cys Val Ala Arg Cys Pro Ser Gly Val Lys
585 590 595 600
cct gac ctc toc tac atg cce ate tgg aag ttt cca gat gag gag ggc 5403
Pro Asp Leu Ser Tyr Met Pro Ile Trp Lys Phe Pro Asp Glu Glu Gly
605 610 615
geca tge cag cot tge cce ate aac tge ace cac tec tgt gtg gac ctg 5451

Ala Cys Gln Pro Cys Pro Ile Asn Cys Thr His Ser Cys Val Asp Leu
620 625 630



<400> 2 Met Lys Leu Cys Ile Leu Leu Ala Val Val Ala Phe Val Ay Leu Ser
-15 -10 -5 Leu Gy Met Lys Hs Gn Hs Gn Hs Gn Hs Gn Hs Gn Hs Gn
-1 15 10 AYQ2M481387 Thr G n Val Cys Thr Ay Thr Asp Met picysressedogsileu
15 20 25 30 f Pro Ala Ser Pro Qu Thr Hs Leu Asp Met Leu Arg Hi s Leu Tyr
Gn 3540 45 dy Cys Gn Val Val Gn Gy Asn Leu Gu Lou Thr Tyr Leu Pro
Thr 50 55 60 Asn Ala Ser Leu Ser Phe Leu Gn Asplle Gn GQu Val Gn Gy
Tyr 65 70 75 Val Leu Ile Ala Hi s Asn Gn Val Arg Gn Val Pro Leu Gn Arg
Leu 80 +9 L e G n Leu Phe G a Leu
e oo ) e lene et dorha ool ol i B B, i
Asp Pro hr Thr Pro Y, 17 AFa Ser Pro Ay
Ay Leu Arg G u Leu Gn Leu Arg Ser Leu Thr Gu 130 135 140 Ile Leu Lys
Ay Gy ke teuabtetG acAggoAsse Peo tGgncilbgydrgT¥éc 2245515 8gd 55 @sn7Asp
Thr Il e g ;FEFEE Apy Phasthy Vel Pher Phe TrpSiAsBrASkiGhfo gl val68e465 170 Al a
Leu Thr Leu $%% Asp Thr Asn A5 Ser Arg Ala O®s0Hi s Pro Cys << 175 180 185
190 -

gcc age cac ctg gag atc gte tet geg gtg gtt gge att ctg 5589

Ala Ser His Leu Glu Ile Val Ser Ala Val Val Gly Ile Leu

665 670 675

tagaagetty gtaccgaget cggatccact agtccagtgt ggtggaattc tgcagatate 5649

cagcacagtg go 5661
éw) <210> 2

<211> 696

<212> PRT

<213> Artificial sequence

<220>
<223> Recombinant expression plasmid derived from pSI

<400> 2
Met Lys Leu Cys Ile Leu Leu Ala Val Val Ala Phe Val Gly Leu Ser
=15 =10 -5

Leu Gly Met Lys His Gln His Gln His Gln His Gln His Gln His Gln
-1 1 5 i0

Ala Pro Ser Thr Gln Val Cys Thr Gly Thr Asp Met Lys Leu Arg Leu
15 20 25 30

N
Sy’

Pro Ala Ser Pro Glu Thr His Leu Asp Met Leu Arg His Leu Tyr Gln
35 49 45

Gly Cys Gln Val Val Gln Gly Asn Leu Glu Leu Thr Tyr Leu Pro Thr
50 55 €0

Asn Ala Ser Leu Ser Phe Leu Gln Asp Ile Gln Glu Val Gln Gly Tyr
65 70 75 '

Val Leu Ile Ala His Asn Gln Val Arg Gln Val Pro Leu Gln Arg Leu
8D 85 90

Arg Ile Val Arg Gly Thr Gln Leu Phe Glu Asp Asn Tyr Ala Leu Ala
85 100 105 1ic0



Ser Pro Met Cys Lys Ay Ser Arg Cys Trp Ay Qu Ser Ser Au Asp 195 200
205 ,Cys G n Ser Leu Thr Arg Thr Val Cys Ala Gy Ay Cys Ala Arg Cys 210

215 220 Lo @do/ise7Leu Pro Thr Asp Cys Cys Hs Qu Gn %§W0@0§45§y
225 230 235 Cys Thr Ay Pro Lys H's Ser Asp Cys Leu Ala Cys 'Lou H's Phe
Gn

Asn 240 245 250 H's Ser Gy Ile Cys Qu Leu Hs Cys Pro Ala Lou Val
Tyr Ile 255 260 265 270 Lys Ala Asn Ser8Lys Phe Ile Ay Ile Thr Gu Leu
Arg Tyr Thr. Phe 275 280 285 Gy Ala Ser Cys Val Thr Ala Cys Pro Tyr Asn
Tyr Leu 337:311%” %%%Asﬁg‘;elméwaﬁtm LayaPs@AgnSenr Qs Fhy vhkeuwnYat1,Cys Pro Lou
Hs Asn Gn Gu Val Thr*305 310 315 A d2@ u Asp Gy Thr 1@n Arg Cys G u
Lys Cys Ser. Lys Pro Cys Ala 320 325 330 Arg Val Cys Tyr Ay Leu Ay Met
AQu Hs Lats Aeg f3dcYalcidr g, Al 35.340,,345 350 WD 2004/ 113377

9 hr §‘§P %luai’ u%lfllzée”GAﬁgé’ﬁi Pk TAF £1@ y Cys Lys

PCT/ DK2004/ 000451 9z¥al "Thr i}
Lys Ile Phe 355 360 365 Gy Ser Leu Ala Phe Leu Pro Y u Ser Phe Asp Ay

Asp Pro Ala Ser 370 375 380 Asn Thr Ala Pro Lea Gn Pro Qu Gn Leu Gn
Val Phe GFf Fhr MusuclBgsy3e0 386 1Gelcd Wrg|@nTBE QY IW cheU,Jyr |le Ser

Ala Trp Pro Asp dé&r Lau 150 155

Gln Asp Thr Ile Leu Trp Lys Asp Ile Phe His Lys Asn Asn Gln Leu
160 165 170 :

Ala Leu Thr Leu Ile Asp Thr Asn Arg Ser Arg Ala Cys His Pro Cys
175 180 185 ' 190

Ser Pro Met Cys Lys Gly Ser Arg Cys Trp Gly Glu Ser Ser Glu Asp
195 200 205

.Cys 6ln Ser Leu Thr Arg Thr Val Cys Ala Gly Gly Cys Ala Arg Cys
210 215 220

Lys Gly Pro Leu Pro Thr Asp Cys Cys His Glﬁ Gln Cys Ala Ala Gly
225 230 235

Cys Thr Gly Pro Lys His Ser Asp Cys Leu Ala Cys Leu His Phe Asn
240 245 250

His Ser Gly Ile Cys Glu Leuw His Cys Pro Ala Leu Val Gln Tyr Tle
255 260 265 2790

Lys Ala Asn Ser Lys Phe Ile Gly Ile Thr Glu Leu Arg Tyr Thr Phe
275 280 285

Gly Ala Ser Cys Val Thr Ala Cys Pro Tyr Asn Tyr Leu Sexr Thr Asp
290 295 300

Val Gly Ser Cys Thr Leu Val Cys Pro Leu His Asn Gin Glu Val Thx
3065 310 315

Ala Glu Asp Gly Thr Gln Arg Cys Glu Lys Cys Ser Lys Pro Cys Ala
320 325 330

Arg Val Cys Tyr Gly Leu Gly Met Glu His Leu Arg Glu Val Arg Ala
335 340 345 350



Gn

405

410 Pro Asp Leu Ser Val Phe Gn Asn Leu Gn Val Ile Arg Ay Arg

415 420 425 430 Leu H's Asn Ay Ala Tyr Ser Leu Thr Leu Gn Gy Leu

Ile
Leu
Val
Hi s
Al a
Ay
du

Tyr

Pro
Cys

SevVQ3e0444887445 Trp Leu Ay Leu Arg Ser Leu Arg @cuypiesofdogssser
Ala Leu 450 455 460 Ile H's His Asn Thr H's Lou Cys Phe Val His
Pro Trp Asp 465 470 475 Gn Ley Phe Arg Asn Pro Hs Gn Ala Leu
Thr Ala Asn Arg 480 485 490 Pro Qu Asp Qu Cys Val Ay Au Gy

1 in e 95 _50Q,.505, 5 |la, Arg Ay H.s Cys Trp Ay
oo T B e R &g‘%%‘%f%%%i@s s e et el arg a y
Cys Val du Gu Cys Arg Val Leu 30 535 540 G n ély Lou Pro Arg
Val Asn Ala Arg Hi's Cys Leu Pro Cys 545 550 555 His Pro Qu Cys

@ly fan vehyniSerhd/akuTivo Gy BRepkd WsPrd) yoRe 266 HE0se:d U Al a Asp
Val Ala Cys3ia His Tyr Lys 3asp Pro Pro Phe 3575 580 585 590 WO

2004/ 113377 PCT/ DK2004/ 000451 10 Cys Val Ala Arg Cys Pro Ser Ay Val Lys
Pro Asp Leu Ser Tyr Met 595 600 605 Pro Ile Trp Lys Phe Pro Asp G u' Glu
Gy Al a &8 BhapePreysep@neny 85 @poley Gin Aba ZlgﬁstmrThHi kemSer Cys Val
Asp Leu Asp Asp tys Ay Cys Pro %25 630 635 395

Glu Glu Ile Thr Gly Tyr Leu Tyr Ile Ser Ala Trp Pro Asp Ser Leu
400 405 410

Pro Asp Leu Sexr Val Phe Gln Asn leu Gln Val Ile Arg Gly Arg Ile
415 420 425 430

Leu His Asn Gly Ala Tyr Ser Leu Thr Leu Gln Gly Leu Gly Ile Ser
435 440 ‘ 445

Trp Leu Gly Leu Arg Ser Leu Arg Glu Leu Gly Ser Gly Leu Ala Leu
450 455 460

Tle His His Asn Thr His Leu Cys Phe Val His Thr Val Pro Trp Asp
465 470 475

Gln Leu Phe Arg Asn Pro His Gln Ala Leu Leu His Thr Ala Asn Arg
480 485 480

Pro Glu Asp Glu Cys Val Gly Glu Gly Leu Ala Cys His Gln Leu Cys
435 500 505 510

Ala Arg Gly His Cys Trp Gly Pro Gly Pro Thr Gln Cys Val Asn Cys
515 520 525

Ser Gln Phe Leu Arg Gly Gln Glu Cys Val Glu Glu Cys Arg Val Leu
530 535 540

Gln Gly Leu Pro Arg Glu Tyr Val Asn Ala Arg His Cys Leu Pro Cys
545 550 555

His Pro Glu Cys Gln Pro Gln Asn Gly Ser Val Thr Cys Phe Gly Pro
560 565 . 570

Glu Ala Asp Gln Cys Val Ala Cys Ala His Tyr Lys Asp Pro Pro Phe
575 580 585 580



Ala Gu d@n Arg Ala Ser

650 Ser

Phe Trp Leu, Arg Val
660 665 67®O Yak/18mry Al a Val

Cys

Pro

Ile

Ala

Ser

655

Val

Val Ala Arg

Ile Trp Lys
610

Asn Cys Thr
625

Gilu Gln Arg
640

Phe Trp Leu

Ser Ala Val

Cys Pro
595

Phe Pro

His Ser

Ala Ser

Arg Val

660

vVal .Gly
675

Pro Leu Thr Ser

Phe Asn Asn Phe Thr Val

Pro Lys Val Ser Al a Ser
ValGly Il e Leu 675 |

Ser

Agp

Cys

Pro

645

Pro

Ile

Gly Val

Glu Glu
615

Val Asp
630
Leu Thr

Lys Val

Leu

10

Lys Pro Asp Leu
640

Gly Ala Cys Gln

Leu Asp Asp Lys
635

Ser Phe Asn Asn
650

Ser Ala Ser His
665

Hs Leu u lle

Ser

Pro

620

Gly

Phe

Leu

PCT/DE2004/000451

Tyr Met

605

Cys Pro

Cys Pro

Thr Val

Glu Ile
670

640 645

655



