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i mmuni zegl e%m[@ ecﬂﬁ%h?m in purified from human bl ood has proved

effective again ns wth hepatitis B virus, respiratory syncytial
virus, cytonegal ovi rus and ot her herpes viruses, ra- bies virus, botulinum
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immune immunoglobulin derived from the blood of individual human donors carrying anti-
bodies against a particular disease target, e.9., a virus, which they previously have encoun-
tered either through infection or vaccination; and 3) animal hyperimmune immunoglobulin
20  derived from the blood of Immunized animals.

Immunoglobulin purified from human blood has proved effective against infections with
hepatitis B virus, respiratory syncytial virus, cytomegalovirus and other herpes viruses, ra-
bies virus, botufinum toxin, etc, as well as in the neonatal rhesus D prophylaxis. Immuno-
globulin purified from the blocd of rabbits immunized with human T cells is used to afford T
25  cell iImmunosuppression in the treatment or prevention of transplant rejection (e.g., Thymo-
globulin). Normal human immunoglobutlin has been utilized to boost the Immune system of
immunodeficient patients, as well as in the therapy of various autoimmune disorders,

Nevertheless, widespread immunoglobulin use has been limited due to the constrained supply
of donor blood raw material, problems with batch-to-batch variations, and variable safety.

30  Animal-derived immunoglobulins in particular are faced with the same problems of immuno-
genlcity as was observed for animai-derived monoclonal antibodies in the 1980s and 1990s.



Finally, as with other blood products, the risk of transm ssion of

i nfectious agents such as H 'V, herpes or hepatitis viruses or prions

remai ns. Accordingly, while clinicians acknow edge that polyclonal

anti bodies are a preferred therapeutic in sonme situations, their use has
been verwolzomiobacds 5 New approaches to generate hunercimxasnomhobul i ns
arose with the transgenic animal tech- niques. Transgenic mce carrying
human i mmunogl obulin | oci have been cr?ated (U.S. Patent No. 6,111, 166).
These mi ce produce fully human i mmunogl obulins, and anti bodi es agai nst a
specific target can be raised by usual imunization techniques. However,
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met hyl at baseh) variations for safe clinical uses. Efficient methods for manufacturing homogenous re-
combinant proteins using eukaryotic (in particular mammalian) expression cell lines have
25  been developed for the production of a variety of proteins including monoclonal antibodies,
Interleukins, interferons, tumor necrosis factor, coagulation factors VII, VIII and IX. Many of
thgse techniques are based on transfection and random integration of the gene of interest
into the genome of the expression cell line followed by selection, amplification, and charac-
terization of a high-producer expression clone and propagation of this clone as a master ex-
30 pression cell line,

The expression of an inserted foreign gene may be influenced by “position effects” from sur-

rounding genomic DNA. In many cases, the gene is inserted into sites where the position

effects are strong enough to inhibit the synthesis of the product of the introduced gene. Fur-

thermore, the expression is often unstable due to silencing mechanisms {i.e. methylation)
35  Imposed by the surrounding chromosomal host DNA.



35 I nposed by the surrounding chronosomal host DNA. WO 2004/ 061104

PCT/ DK2004/ 000001 3 Systens allow ng integration and expression of a gene
of Interest in mammalian cells at a specific genom c |ocation have been
devel oped for the expression of a honbgenous reconbi- nant protein
conposi t i wo 0éd/08110Pat ent Nos. 4, 959, 317 and 5, 654, 182pCc X BB lB45; WO
01/07572). WD 98/ 41645 describes the site-specific integration for
production of a mam5 nalian cell linesthat secretes, for exanple,

anti body. However, this expression is nonoclonal and there is no

i ndi cation that transfections could be done with a |ibrary of vectors. Nor
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for the production of a reconbi nant polyclonal protein, often selected from
t he inmmunogl obulin superfam|y. Especially the production of polyclonal

anti bodi ¢ ‘1ng%9#ﬁ§8BF%EQﬁ§hl receptors or polyclonal fragnments thereof

are of interés invention allows for 20 the comrercia
production of a reconbi nant polyclonal protein for use in pharnaceutica
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invention relates to a nethod for manufacturing a reconbi nant 25
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|i brary of variant nucleic acid sequences, where each of said nucleic acid
sequences encodes a distinct nenber of said polyclonal protein and where

eachypf SadhryBicHf GvagHEysequences are integrated at the sane, single
site of the genonme of each indivi 30 dual cell in said collection of cells;

b) culturing said collection of cells under conditions facili- tating
expr essiTe pofsesdnenpal yrolidmahetpsdtred frodRg aGlcdr@FRVERdNGnsahshExRL essed
pol ycl 0”@1'9 cell fine for the production of a recombinant polyclonal protein, often selected from the
immunoglobulin superfamily, Especially the production of polyclonal antibodies, polyclonal T
cell receptors or polyclonal fragments thereof are of interest. The present invention allows for
20 the commercial production of a recombinant polyclonal protein for use in pharmaceutical
compositions. One important feature of the invention is that during the manufacturing pro-
cess biased expression of the individual molecules constituting the polyclonal protein is kept
to a non-significant level, minimizing unwanted batch-to-batch variation,

One aspect of the present invention relates to a method for manufacturing a recombinant
25 polyclonal protein of interest, wherein said polyclonal protein comprises (or consists of) dis-
tinct members that bind a particular antigen, said method comprising: a) providing a collec-
tlon of cells comprising a library of variant nucleic acid sequences, where each of said nucleic
acld sequences encodes a distinct member of said polycional protein and where each of said
nucleic acid sequences are integrated at the same, single site of the genome of each indivi-
30 dual cell in sald collection of cells; b) culturing said collection of cells under conditions facill-

tating expression of said polyclonal protein; and ¢) recovering sald expressed polyclonal
protein from the cell culture, cell fraction or cell cutture medium.



protein fromthe cell culture, cell fraction or cell culture nmedium WO
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where host cells are transfected with individual nmenbers of the library
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Seqrent sTdbe! Ao HALRLISe M e, WiH Y IHB) o IR 8 AL e conpr | sed

of two poI Xél)neg eDFc ain i nc e SO of anti-
bodi es ahd 1 cefy é%té‘is‘f’&?ds‘”t°ﬁf’°ﬁh?eﬂ'ﬁ@? ‘”«-ﬂ%%d? fenerae gfcoltasionmf esiisnt

i nvefft i ofitablpas potpdongemenufebgimentlsiirenTiede nathoas nchedyulk eavyeeibabm and | ght
chai n va&du@cl@.b@of QUi Rt tﬂér:m?ar{f &Rl bul!& E%ﬁé?éc%n ﬁpalﬂbcﬁ%?gf%ﬂf‘{vﬂq and, beta chain
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of the library followed by pooling of the clones generated upon selection. Preferably the pre-
sent invention utilizes mammallan cells (cell lines or cell types) as host cell line,

25  In one aspect of the invention, the individual members of a polyclonal protein are encoded
from pairs of independent gene segments. Polyclenal proteins, where the individual members
are comprised of two polypeptide chains, include soluble or membrane-bound forms of anti-
bodies and T cell receptors. In further embodiments of the present invention a pair of gene
segments encode an antibody heavy chain and light chain variable region, or a T cell receptor

30  alpha chain and beta chain variable region or a T cell receptor gamma chain and deita chain
variable region.

The present Invention further provides a recombinant polyclonal manufacturing cell line

comprising a collection of cells transfected with a ltbrary of variant nucleic acid sequences,

wherein each cell In the collection is transfected with and capable of expressing one member
35  of the library, which encodes a distinct member of a polyclonal protein that binds a pérticular



The present Invention further provides a reconbi nant pol ycl onal

manuf acturing cell line conprising a collection of cells transfected with
a library of variant nucleic acid sequences, wherein each cell In the
collection is transfected with and capabl e of expressing one nenber 35 of

t he |i br amp, 20mtisclod encodes a di stinct nenber of a pol ycl/prabim@omiei n t hat

bi nds a particular WO 2004/ 061104 PCT/ DK2004/ 000001 5 antigen and which Is
| ocated at the same single site in thesgenone of individual cells in said
col l ection, wherein said nucleic acid sequence is not naturally associated
with said cell in the collection. The cell line preferably originates from
a manmal i aptigeredrd vhiahes buathd asthEhamesiagle b tigy gdvAE \bof (O celsli§ said0S
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provi des AFOFHLF gﬁf’]‘*d’é?“&‘b‘ﬁb%@‘i"ﬁ Isaribsas Bt Yestoregfor site-spacificioteniaion ngr edi ent
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of the |nveq}|op I nant osftion is
speci fi c "19Pe6P ar%%’&?loi”?f’@r%t@'é‘lth%ttb"ﬁsﬁﬁéﬁ@”fa‘t @W’ﬁ?ﬁhé‘&ﬁ i e g5 BoteaiegrRIbi- Such
phar macewe$ecatogonpesjuen@ns can be used for the treatnent, anelioration or
prevention of diseases such as cancer, infections, inflannatory di seases,
all'ergy, .asthma and ot her respiratory diseases, autoinmune di seases,

i mmunol odf EHNSTaFPest T IRKeTHigM Brovidas dPmataUtien cumrasiige somrfisingazse® i n t he
centr al ﬁqnvmmmem@muammmanabobwﬂmandxmand@Eﬂtmﬁmﬁkﬁ@@ﬁﬁ@umWUamﬁWh@nt

rej eggi OPece&cBr &Pﬂ%@é&%&é&%@%&w o&aﬁ’ue@ﬁy%lmeihl&:{% o?%e m\ﬁnb’cmigh a domestic

ani mal , 8 rinit meant any
chain of “’é&ﬁ‘i“H angPpyglong! 8@5%%@%prqswﬁ@ﬂsrﬁpe%ﬂcﬁs&@r re%fve peast arreaal
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or "pol yéﬁ &Ya?ftﬁ'\?a ag‘g&é‘ﬁ%r ePWaéc’rbfjﬁf’aéPﬁ ag@mgne_dlseases, immunc ogical mal-
2

functions, cardiovascular diseases, diseases in the central nervous system, metabolic and
endocrine diseases, transplant rejection, or undesired piregnancy, in a mammal such as a
human, a domestic animal, or a pet.

Definitions

By "protein” or “polypeptide” is meant any chain of amino acids, regardless of length or post-
25 translational modification. Proteins can exist as monomers or multimers, comprising two or

more assembled polypeptide chains, fragments of proteins, polypeptides, oligopeptides, or
peptides.

As used hereln, the term “polyclonal protein” or “polyclonality” refers to a protein composi-
tion comprising different, but homologous protein molecules, preferably selected from the
30 immunoglobulin superfamily. Thus, each protein molecule is homologous to the other mole-
cules of the composition, but also contains one or more stretches of variable polypeptide
sequence, which Is/are characterized by differences in the amino acid sequence betweert the
individual members of the polyclonal protein. Known examples of such polyclonal proteins
include antibody or immunoglobulin molecules, T cell receptors and B cell receptors, A poly-
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tains one or more stretches of varlable polypepttde seguence, which isfare characterized

by differences in the amino acid sequence between the individual members of the polycional
protein,

The term “antibody” describes a functional companent of serum and is often referred to ei-
ther as a collection of molecules (antibodies or immunoglobulin) or as one molecule (the an-
25  tibody molecule or immunoglobulin molecule). An antibody molecule is capable of binding to
or reacting with a specific antigenic determinant (the antigen or the antigenic epitope), which
in turn may lead to induction of immunological effector mechanisms. An Individual antibody
molecule Is usually regarded as monospecific, and a composition of antibody molecules may
be monoclonal (i.e., consisting of identical antibody molecules) or polyclonal (i.e., consisting
30 of different antibody molecules reacting with the same or different epitopes on the same an-
tigen or even on distinct, different antigens), Each antibody molecule has a unlgue structure
that enabies it to bind specifically to its corresponding antigen, and all natural antibody mole-
cules have the same overall basic structure of two identical light chains and two identical

heavy chains. Antibodies are also known collectively as immunoglobuling. The terms antibody
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The term “immunoglobulin molecule” denotes an Individual antibody molecule, e.g., as being
a part of immunoeglobulin, or part of any polyclonal or monoclonal antibody composition.

When stating that a member of a polyclonal protein binds to an antigen, it is herein meant a
binding having binding constant that is below 1 mM, preferably below 100 nM, even more
25  preferred below 10 nM.

The term “a library of variant nucleic acid molecules of interest” is used to describe the col-

lection of nucleic acid molecules, which collectively encode a “recombinant polyclonal protein

of interest”. When used for transfection, the library of variant nucleic acid molecules of inter-

est is contained in a library of expression vectors. Such a library typically have at least 3, 5,
30 10, 20, 50, 1000, 10% 10° or 10° distinct members.

As used herein the terms “one copy of a distinct nucleic acid sequence of interest” are not to
be taken literaily as a single stretch of nucieic acids corresponding to a single gene segment,
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ston vector for site-specific integration”. If the nucleic acid sequence inserted Into the above
Identified vectors encodes a protein of interest as herein defined, the following terms are
used “vector of interest”, “vector of interest for site-specific integration”, “expression vector

25 of interest” and “expression vector of interest for site-specific integration”, The term “an iso-
type-encoding vector” refers to a vector carrying nucleic acid sequences encoding an anti-
body isotype. In the present specification, “phagemid vector” and “phage vector” are used
interchangeably. The terms “plasmid” and “vector” are used interchangeably. The invention is
Intended to inciude such other forms of vectors, which serve equivalent functions for example

30  plasmids, phagemids and virus genomes or any nucleic acid molecules capable of directing
the production of a desired protein in a proper host.

The term “each member of the library of vectors of interest” is used to describe individual
vector molecules with a distinct nucleic acid sequence derived from a library of vectors of

inferest, where the nucleic acid sequence encodes for one member of the recombinant poly-
35  clonal protein of interest,



25 of interest” and "expression vector of interest for site-specific
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present specification, "phagem d vector"” and "phage vector" are used
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enzyme producing analyzable metabolites or a gene encoding a colored protein which for

example can be sorted by FACS ) which is co-introduced into the cells together with the

gene(s) of interest,

25  The term “recombinant protein” is used to describe a protein that Is expressed from a cell line
transfected with an expression vector comprising the coding sequence of the protein.

As used herein, the term “operably iinked” refers to a segment being linked to another seg-
ment when placed into a functional relationship with the other segment. For example, DNA
encoding a signal sequence is operably linked to DNA encoding a polypeptide if it is ex-

30 pressed as a leader that participates in the transfer of the polypeptide to the endoplasmic
reticutum. Also, a promoter or enhancer is operably linked to a coding sequence if it stimu-
lates the transcription of the sequence.



enzynme produci ng anal yzabl e metabolites or a gene encoding a col ored
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"reconbi nant protein” is used to describe a protein that is expressed from
a cell |iwe0d40ansf ected with an expressi on vector cararpsacmgotdoe codi ng
sequence of the protein. As used herein, the term"operably |linked" refers
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A head- t Ghdead “pEARBINGEC FraMmoftrSQeRR 16 ANSEFMET S8 BMHgbiReS I dsk ?Foxmt@pos ed of
:c”el evagy tha?HﬁrLs%%i@tioﬁ%% Wo g%%t rlggrﬂenttggﬂxtfe,‘o’;\%%ongt glers AN f%eer N

ragnent can easl |y contal t PR HREY = 15 RS N bi ot i ¢
resi st ané@nsyériged-feshead perecterran disnde aonstrocted with hatuffenspnmpesdcdineelevaat

| nhi bi t onycleiOscidsdtvieeR theeBilo pritAdte@Ns@ntd ikl Fagat cONesif 8ddif R | Ng the

survival yan inyed proliferation of cells in the presence of the
anti bi ot |tc. %‘?ﬁg[}%&eo?'%&'i nternal ribosone entry site" or "IRES" describes a
structure different fromthe normal 5' cap-structure on an nRNA. Both

s tUEB ues ur #s “ﬁﬁiﬁio?@ra@@@ﬁ?ﬁeﬁ@?is ?}Qeﬁe ENBGRY UBrdtéin 10 célrm)\iei'c%% tRERRBIEY 1;0[ an
codo . | at e [.ans| | ON. usi n one pr.o er sequence an WO
Cntront B ot bk g bERSERS 8 o ers b ne B i SRR sBhue WalerEe,

t rans| at &fccels igigpresence of the antibiotic,

The term “internal ribosome entry site” or “"IRES” describes a structure different from the
normal 5° cap-structure on an mRNA, Both structures can be recognized by a ribosome to

20 initiate scanning for an AUG codon to initiate translation. By using one promoter sequence
and two initiating AUG's, a first and a second polypeptide sequence can be translated from a
single mRNA, Thus, to enable co-translation of a first and a second polynucleotide sequence
from a single bi-cistronic mRNA, the first and second polynucieotide sequence can be tran-
scriptionally fused via a linker sequence including an IRES sequence that enables translation

25  of the polynucleotide sequence downstream of the IRES sequence. In this case, a transcribed
bi-cistronic RNA molecule witl be translated from both the capped 5’ end and from the inter-
nal IRES sequence of the bi-cistronic RNA molecule to thereby produce both the first and the
second polypeptide.

The term “inducible expression” is used to describe expression that requires interaction of an
30  inducer molecule or the release of a co-repressor molecule and a regulatory protein for ex-
pression to take place.

The term “constitutive expression” refers to expression which is not usually inducible,



single mMRNA. Thus, to enable co-translation of a first and a second
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The term “recombinant polyclonal manufacturing cell line” refers to a population of protein

20  expressing cells that are transfected with a library of variant nucleic acid sequences of inter-
est such that the individual cells, which together constitute the recombinant polyclonal
manufacturing cell line, carry only one copy of a distinct nucleic acid sequence of interest,
which encodes one member of the recombinant polyclonal protein of interest, and that each
copy is integrated into the same site of the genome of each cell. The cells constituting the

25 recombinant polyclonal manufacturing cell line are selected for their ability to retain the inte-
grated copy of the distinct nucleic acid sequence of interest, for example by antibiotic selec-
tion. Cells which can constitute such a manufacturing cell line can be for example bacterla,
fungi, eukaryotic cells, such as yeast, insect cells or mammalian cells, especially immortal
mammalian cell lines such as CHO cells, COS cells, BHK cells, myeloma cells {e.g., Sp2/0

30  cells, NSO), NIH 3T3, YB2/0 and immortalized human cells, such as Hela cells, HEK 293 calls,
or PER.C6.

The term “hot spot” as in “hot spot cell line” refers to a pre-established locus of the genome

of the cell that has been selected or generated and characterized for highly efficient tran-

scription of an integrated nucleic acid sequence of interest upon integration of the expression
35  vector into that site,



manuf acturing cell line, carry only one copy of a distinct nucleic acid
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assay baspdomhd! hiev, EaaVERoS Mgt FedleRt Ui R Dss: BY7430bdARde)P. M et al ., Proc.
Natl. Acad. Sci. U S. A 88: 7276-7280 (1991). The term™5" UIR' refers to a

5" untransl ated region of the nRNA. 15 The term"Pfu PCR' refers to a PCR
react i onTeaternéd Wht rafiers boga & UPkrandDN&! polopmétieserA.sol ated from Pyrococcus
furiosus) which is utilized because it has the highest fidelity anong
knovvn Rer s(&bl e pol ynerases. Abbreviations: "CW-" (human% Cyt onegal o
Vir u W@ SETOIC & FéqRartePQ;@n SaFigd gy vsing a Pfu DNA po[ymerase fsolated

from Pyrococcus furiosus), which is utilized because it has the highest fidelity among known
thermostable polymerases.

Abbreviations: “CMV” = (human) Cytomegalo Virus. “MSPSV” = Myeloproliferative Sarcoma

Virus. “AdMLP” = Adenovirus Major Late Promoter, SV40 poly A = Simian Virus 40 poly A
20 signal sequence. GFP = Green Flourescent Proteins, PVDE = polyvinylidene difluorid, TcR = T

cell receptor. ELISA = Enzyme-Linked Immunosorbent Assay. LTR= Long Terminal Repeat.

DESCRIPTION OF THE DRAWINGS

Fig. 1: Schematic representation of a “head-to-head promoter” expression vector comprising
the following elements: Amp pro= A promoter allowing expression of the ampicillin resistance

25  gene. Amp= An ampicillin resistance gene. pUC origin= A pUC origin of replication. Restric-
tion enzyme sites: Mot and EcoRI. Promoter A/Promoter B= head-to-head promoter cassette
Including leader sequences (e.g., CMV/ MPSV). V Heavy= Sequence coding for the variable
heavy chain of a GOI. C Heavy Chain= Sequences coding for the constant heavy chain (e.g.,
the sequences for mouse IgG1 or IgG2B constant heavy chain). R-B-globin pA= Rabbit B-

30  globin poly A sequence. bGH polyA= Bovine Growth Hormone poly A sequence. V Kappa=



Virus. "AdDMLP" = Adenovirus Major Late Pronoter. SV40 poly A = Sim an Virus
40 poly A 20 signal sequence. GFP = Green Flourescent Proteins. PVDF =
pol yvi nylidene difluorid. TcR = T cell receptor. ELISA = Enzyne-Li nked
| mmunosor bent Assay. LTR= Long Term nal Repeat. DESCRI PTION OF THE
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strategy 3 thex are kept Separate
pend on the grouping of the vectors constituting the library. C) Tllustrates selection of cells
that site-specifically have integrated a GOI into the host cell genome, D) llustrates the ge-
neration of a polyclonal GOI library stock, where the selected cells constituting the integrated
25  library are stored in a freezer. It is optional to bank Individual clones or pool the clones. E)
Illustrates the beginning of the manufacturing phase, where clones from the stock are
thawed (either individually, from smaller fractions or from a pool) and adapted to growth in
suspension. Adaptation to serum free media can be performed after the selection stage or at
this stage. F) Illustrates the stage in the production where the polyclonal cell line is propa-
30  gated for seeding of a larger bioreactor (intermediate seeding steps are an option although
not Ifustrated). In strategy 2 and 3, this is the stage where the polyclonal cell clone stock no
longer is kept as individual clones or semi-bulk fractions, but pooled into a collection of cells,
forming a recombinant polyclonal manufacturing cell line. G) Illustrates the final production
obtained from the bioreactor manufacturing. Following the production phase, the polyclonal

35  proteln composition is harvested for purification and characterization of the product.
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25  been prepared by restriction digestion with EcoRI and Notl, thereby generating the mam-
malian expression vector pSymve21 (E),

(E) Schematic representation of a mammalian expression vector, pSymvc21, with the vari-
able heavy and kappa regions from the GOI, for antibody expression. This mammalian ex-
pression vector comprises the following elements: Amp pro= A promoter allowing expression

30 of the ampicillin resistance gene. Amp= An ampicillin resistance gene. pUC Ori=A pUC origin
of replication. Restriction enzyme sites: NotI and FcoRI. Promoter A/Promoter B = head-to-
head promoter cassette of choice {e.g., CMV/MPSV). V kappa = V kappa sequence encoding
for a variable kappa light chain of a GOI. C Kappa chain= Sequence coding for a mammalian
constant kappa light chain (e.g., 2 mouse constant kappa chain). V heavy = V heavy se-

35  guence coding for & varlable heavy chain of a GOI. C heavy chain= Sequences coding for a
mammalian constant heavy chain (e.g., the sequences for mouse 1gG1 or IgG2B constant
heavy chain). R-B-globin pA= A Rabbit B-globin poly A sequence. bGH poly A= Bovine
Growth Hormone poly A sequence, FRT site = A FRT recombination site. Hygromycin= gene
for hygromycin resistance. SV40 poly A= SV40 poly A sequence sequence.
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anti - hapt ogl obin (anti-HAP), respectively. EnR23-
Fig. 7: Histogram showing the genotype distribution in TG1 cells transformed with Plasmid
Preparation 3. Em 235-240 refer to a mouse IgG1 mammalian expression vector (including a
rabbit $-globin poly A signal) and encoding anti-g,-microglobulin (anti-B2M), anti-atkaline
phosphate (antl-AP), anti-ovalbumin (anti-OVA), anti-Factor VIII {anti-FVIII), anti-lysozyme

25  (anti-LYS), anti-haptoglobin (anti-HAP), respectively. Em235-240 are vectors of the

pSymvc2l-type, The number of clones represents the number of clones observed that re-
semble the sequence pattern determined by RFLP of that Em-type (a complete sequence
analysis has not been carried out).

Fig. 8: Histogram showing the genotype distribution in TG1 cells transformead with double
30  digestion/ligation Plasmid Preparation (mass transfer into the mammalian expression vector
without DNA amplification in £. coli after Plasmid Preparation 1 step).

Fig. 9: Histoegrams showling the genotype distribution in CHO-Flp-In cells transfected with a
mixture of mammalian expression vectors encoding the six genes of interest at A) day 16 and
B} day 34 post-transfection.



228 are vectors of the pSynvcl O-type. The nunber of individual genotypes
resenbled by the fragnment pattern determ ned by RFLP corresponds to the
nunber of individual colonies anong the total nunber of picked col onies.
Fig. 6: H stogram showi ng the genotype distribution in TGL cells
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anti-Factor VIIl (anti-FVIl1), anti-lysozyme (anti-LYS), anti-haptoglobin
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days after bulk transfection with a m xture of expression vectors encodi ng
the six genes of interest. Fig. 11: Anti-kappa coat ELISA of supernatants

derived fprospooEscrabTIoHOFHHR1hUergRbhS 34 days after transfection either
with a single expression vector encodi ng one gene of interest or 5 a

m xture of expression vectors encoding the six genes of interest. Fig. 12:
Quant i t affhs eecambingyd molsget pioteitbioBAsiof setgper nat ant s derived from CHO Fl p-1n
clone 019 at day 17, 31, 45, 59 and 73 after bulk transfection with a

m Xtyre {; % ?ssmn vectors encoding the six genes of interest. A B,
and reﬁ RUER" fWF@é’“c?f?VfdéﬁaﬁthF?ﬁ’ﬁéffee@P?' ﬁ”téR?j‘é‘FEiCt“””g of recombinant

polyclonal proteins that are preferably selected from the immunoglebulin superfamily, a fa-
mily of proteins with immunoglobulin-like domains. Most of the members are involved in cell
surface recognition events. Sequence homology suggests that antibodies, T cell receptors,
MHC molecules, some cell adhesion molecules and cytokines receptors share close homology.

20  Especially members of this family that contain variable regions are suitable for the generation
of recombinant polyclonal proteins according to the present invention. Such members include
antibodies, membrane bound antibodies (B cell receptors), Fab fragments, Fv fragments,
single chain Fv (scFv) fragments, T cell Receptors (TcRs), soluble TcRs, TcR variable domain
fragments, TcR variable domain fragments linked by a polypeptide linker or other antibody

25  or TcR derived fragments. In particular, it Is contemplated that the present invention will
open up the possibllity for large-scale manufacturing and production of a new class of thera-
peutics comprising recombinant therapeutic polyclonal antibodies or TcRs.

Oneé of the major advantages of the manufacturing method of the present invention s that all
the members constituting the recombinant polyclonal protein can be produced in between

30  one and approximately 10 bioreactors or equivalents thereof. Further, the recombinant poly-
- clonal protein composition can be purifled from the reactor as a single preparation without



ments. 10 Fig. 13: Antigen-specific ELISA of supernatants derived from CHO
Flp-In cell cultures at day 8, 17, 30, 45, 57, 72 and 85 after m xi ng CHO
Flp-1n cell lines expressing individual nenbers of the mni six library.
Results shown as nmean SD of three independent experinments. DETAILED
DESCRI PTI @ 2@H/06HE+ | NVENTI ON The reconbi nant pol ycl onsdT/pKmwoG0moexpr essi on
system 15 The present invention provides nethods for the consistent

manuf acturing of reconmbi nant polyclongl proteins that are preferably
selected fromthe i munogl obulin superfamly, a fa- mly of proteins with
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t he nenbers constituting the reéeconbi nant” polyclonal protein can be produced
in bet weél®30 one and approximately 10 bioreactors or equival ents thereof.
Further, the reconbinant poly- clonal protein conposition can be purified

fromt he r rati _
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conposition by m xing purified nonoclonal antibodies (as for exanple
proposed i n 91/16074) it would require the separate manufacturing in a
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to positional effects of the integrated DNA. This will mast fikely result in a biased expression
of the members constituting the polyclonal protein.

Introduction into a predefined genomic site is therefore desirable, this can in principle be
25  achieved by homologous recombination. However, owing to the dominance of lllegitimate
recombination events, homologous recombination is very inefficient.

Moreaver, where the polyclonal protein is an antibody or T cell receptor (TcR), another pro-
blem arises with the use of conventional transfection protocols resulting in random integra-
tion. Antibodies and TcRs are encoded from pairs of independent gene segments, the light

30 and heavy chain encoding sequences for antibodies and the alpha and beta chain or delta and
gamma encoding sequences for TcRs, The polypeptide products from these gene segments
become covalently linked during intracellular processing of the antibody molecule or TcR.
Conventional transfection technology resulting in random integration leads to the introduction
of several coples of different heavy and light chains or alpha and beta chains in the same cell,

35  which results in random combinations of heavy and light chains, so-called V-V, chain scram-



10 be included in such a mxture, nost |likely bel ow 10, whereas the
technol ogy as described herein generally can produce a polyclonal antibody
wi th as many individual nenbers as de- sired. In order to obtain
predi ct abl e expression of a reconbi nant polyclonal protein froma reconbi-
nant pol yelomalesmanuf acturing cell |ine, the regul at orgr/pKOpLIOGOES of the
genom c integration 15 site should be reasonably well understood.
Conventional transfection and reconbi ngnt protein expression techniques
using randominte- gration are undesirable for the production of a

reconbi nant pol ycl onal protein, since the ran- domnature of the process
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The host cell line used is preferably a mammalian cell line comprising those typically used for
biopharmaceutical protein expression, e.g., CHO cells, COS cells, BHK cells, myeloma celis
(e.g., Sp2/0 celis, NSO), YB2/0, NIH 3T3, and immortalized human cells, such as HeLa cells,
25 HEK 293 cells, or PER.C6. In the present invention CHO cells were used. However, a person
of ordinary skil in the art would easily be able to substitute CHO cells with other mammalian
cells as described, or even utilize other types of cells, including plant cells, yeast cells, insect
celis, fungi and bacteria, Thus the choice of cell type is not intended to be limiting to the in-
vention. In a preferred embodiment, mammalian cells containing a pre-characterized hot
30 spot, mediating high expression levels of the recombinant polyclonal protein of interest are
" used for the manufacture,

In a further embodiment of the present invention, variant nucleic acid sequences of interest

are integrated in a site-specific manner utilizing the same chromosomal integration site In the

host cells. Such incorporation into a single specific site minimizes positional effects otherwise
35  seen with random integration or integration into multipie sites in a genome. Especially, when



guences of interest can be inserted into a pre-characterized chronosonal

| ocation by a re- conbi nase-nedi at ed cassette exchange procedure, thereby
generating a cell line, wherein the individual cells expresses a single
di stinct menber of the reconbi nant polyclonal protein 10 of interest. As
descri bedwoslovicimwul ti pl e i ntegrations m ght occur i npGomeoefoovdee cel | s
consti- tuting the reconbinant polyclonal manufacturing cell line. This,
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other manmmalian cells as described, or even utilize other types of cells,
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a single site, into which the site-specific integration occurs into the

genome. This is due to the fact that if a single cell expresses nmore than
one int EH?%HY th%@tgﬁb\{'quﬁ@ilty of & polyclonal antibody or TcR Is considered to be located in

the so-called variable regions or V-regions of the paolypeptide chains.

In one aspect of the present invention individual members in a potyclonal protein comprise
variable regions that are approximately between 80 and 120 amino acids long. The variable

25  regions might contain hyper-variable domains, e.g. complementarity determining regions
(CPR).

In naturally occurring TcRs there are four CDRs in each variable region. In natural occuring
antibodies there are three CDRs in the heavy chain and three CDRs in the light chain.

In an additional aspect of the present invention the variable regions of the individual mem-
30 bers of a polyclonal protein contain at least one hyper-variable domain that is between 1 and
26 amino acids long, preferably between 4 and 16 amino acids long. This hyper-variable do-
main can correspond to a CDR3 region. For antibodies each variable region preferably con-
stitute three hyper-variable domains, These can correspond to CDR1, CDR2 and CDR3. For



anong subunits is likely to occur. 5 1n a site-specific integration system
the individual host cells are expressing the sane overall protein
structure apart fromthe differences observed in the variable region of the
reconbi - nant polyclonal protein of interest, e.g., the antigen-binding
regi on of wartbédwednes or TcRs. Therefore, a mgjority mfT/mededsooniot hi n such a
pool of cells should display simlar characteristics wth respect to
productivity and genetic stability and,shence this technol ogy offers the
possi 10 bility of a controlled production of a reconbi nant pol ycl onal
protein, e.g., a reconbinant poly- clonal antibody or TcRs. The reconbi nant
pol ycl onalcRpeghenrattd retios pmﬁ&slﬁ%torisw&aiatfd'nﬁmteﬁwiaﬂ&r%\ﬁtﬁﬁb:ﬁé)Tﬁ&%@ﬁn a protein

conposi t 'c%ﬂe%ﬁ@fd éﬂfﬂg cBk3 [ &I8 Uy C%HQ 'Hl%rm% H&Igéoont’la%sn R aei‘r%:nuel c%ﬁheVWi ch

are natural var- abl e,

library &F‘“\F%F*leavﬁf'a%i%?fzfe%\mﬂaé adembi%repm §f9% reaorn@ﬁwézpwom BlgtEin efg

di ver si t ythe fHlesant irvagttonpr ot ei n nol ecul e i s honol ogous to the other

nol ecul es of t he conposition, but also contains one or nore stretches of
vari abl e y tide sequence, which is/are characterized by differences
inthe ariLF %EF eyt Sdprivigesnt sweRHoenvariatilityiimHiewolypentidemsedyencs (gfe rotvslo-

pol ycl onaialitpy atneilse.be Ungersiobd &y @BERS difftrdriads RMGA t@&indzv@@gléaﬂm(/%le-t hat

constit ut e one
im0 aci" PrhBt ERLAePIRRP R SEOHGIRE o bR ah i B weplie dilince
const i t utted nisrid therrase ‘Efri‘é’x%fﬁeisr%a%ftﬂoé'es cangaizng (o arineore diffareat antieedvalbi-l i ty of a
pol yc:af)nairpea,rmtbmemnmm Roiysesc?nsj 6P LG aghe AL ahedgdN or taengAezcal | edf
vari e 0 r ype e _aspect o
Uhe plesetBeahiolocia REAEIES ank 1, B0 BRRLH L Rl AR P UREF 1 P¥ompr | oc
vari abl ec?@%'sﬁﬁgt'?%&f“%é’eﬁﬁw 65@qua@theﬁéw\ﬁecéﬁnwwwczaeetmm@e aci ds

| ong. Thédiiduadsltibody2bole@is anthe W Gitle @GIBh @V FegtYPET in ¥idd taablagr dgBRIMS, €. .
conpl enerpégagnl)()ybé:ﬂgt ermning regions (CDR). In naturally occurring TcRs
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anti bodies there are three CDRs in the heavy chain and three CDRs in the
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m ght al QREAGARC U s A 89, 1865-1869), RNA-peptide display (Roberts,R.W., Szostak,].W., 1997,
Proc Natl Acad Sci U S A 94, 12297-12302), covalent display (WO 98/37186), bacterial sur-
face display {Fuchs, P. et al. 1991, Biotechnology 9, 1369-1372), yeast surface display
(Boder, E.T., Wittrup, K.D,, 1997, Nat Biotechno! 15, 553-557) and eukaryotic virus display
25  (Grabherr,R., Ernst,W., 2001. Comb. Chem. High Throughput. Screen. 4, 185-192), methods
that are all known In the art and all are interesting alds In the practice of the present inven-
tion. FACS and magnetic bead sorting are also applicable for enrichment {panning) purposes
using labeled antigen. Immunodetection assays such as ELISA (Dreher, M.L. et al. 1991. 1.
Imrunol. Methods 139, 197-205) and ELISPOT (Czerkinsky, C.C. et.al.1983, I Immuno
30 Methads, 65, 109-21) can also be used either following a biopanning step or alone.

A composition of a recombinant polycional protein of interest comprises a defined subset of
proteins, which have been defined by a common feature such as the shared binding activity
towards a desired target, e.g., in the case of polyclonal antibodies against the desired target
antigen. Typically a polyclonal protein composition have at least 3, 4, 5, 10, 20, 50, 100,

35 1000, 10% 10° or 10° distinct variant members. The number of distinct members needed in
the polyclonal protein composition will depend on the complexity of the target. In the case of
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25 - Libraries comprising naturally occurring diversities are for example, combinatorial libraries
(random pairing of the variable region encoding sequences) as well as cognate palr libraries
(pairs of variable region encoding sequences derived from the same cell). Further libraries
generated from isolated CPR gene fragments, which are incorporated into an appropriate
framework (e.g. Soderlind, E, et al., 2000. Nat. Blotechnol. 18, 852-856), such as an anti-

30 body or TcR variable region are applicable with the present invention. The libraries are pre-
ferably screened to obtain sub-libraries (libraries of interest) with a desired specificity.

Diversities of proteins can also be made in an artificial way, for example synthetic or by mu-

tation. Mutations can either be random or peint mutations of a nucleic acid sequence enco-

ding a single protein, thereby generating a polyclonal population of the single protein. An-
35  other example of generating artificial antibody libraries are described in EP 0 859 841, a



WO 2004/ 061104 PCT/ DK2004/ 000001 21 anti bodies the conplexity of the
antigen(s) targeted will influence the nunber of distinct wvariant nenbers
necessary in the polyclonal antibody conposition. Wth small or not very
conplex targets, for exanple a small protein, a polyclonal antibody
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be sufficient, and it is preferred that 5 the nunber of variants does not
exceed 90, or even 80 or 70, In nmany ifistances, the nunber of distinct
variants will not exceed 60 or 50, and it is preferred that the nunber of
variants are In the range between 5 and 40, such as between 5 and 30.
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20  Stirnadel et al. 2000. Epidemiol. Infect.124, 153-162).

Table 1: Biological functions of the human immunoglobulin isotypes

Human Immunoglobulin
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Macrophage/other

phagocytes binding | * + + + + - - -




tation. Mutations can either be random or point nutations of a nucleic acid
sequence enco- ding a single protein, thereby generating a pol ycl onal

popul ation of the single protein. An 35 other exanple of generating
artificial antibody libraries are described in EP 0 859 841, a WO
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library of variable region franeworks which can be conbined w th another
library of CDRs. In a preferred enbodijgnt of the invention, the
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anti body fragnent. 5 In _another preferred enbodi nent of the invention, the
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Epi demi ol . Infect, 124, 153-162). Table 1: Biological functions of the hunman
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Compositions of cells that contain variant nucleic acids located at a single specific slte in the
genome within each cell has been described in WO 02/44361. This document discloses the
use of the celis to identify molecules having desirable properties, but the reference does not

15 deal with the provision of a production system or with the provision of polyclonal protein
characterized by a specific binding to an antigen

Clonal Diversity )

One of the characteristics of a polyclonal protein is that it is constituted by a number of indi-
vidual protein molecules where each protein molecule is homologous to the other molecules

20 of the polyclonal protein but also has a variability that is characterized by differences in the
amino acid sequence between the individual members of the polyclonal protein. Preferably,
the differences are confined to distinct areas of the overall structure of the polyclonal protein.
Such areas are for example the variable region of an antibody or TcR and possibly further
confined to the CDR regions in these areas. This variability can also be described as a diver-

25  sity, which can be identified both on the nucleic acid level as well as on the protein functional
level, e.g., specificity and affinity differences towards a target.

Clonal diversity of the cell line may be analyzed by RFLP (or sequencing of (RT)-PCR pro-
ducts) on isolated clones from a poo! of cells expressing a recombinant polyclonal protein.
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transfected with a library of variant nucleic acid se- quences, wherein
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one 5 nenber of the library, which encodes a distinct nenber of a
pol ycl onal protein that binds a particular antigen and which is | ocated at
t he sane Biertyeesity carealpmbe #ralygehonfenaional mekity fecu AELISAenltse tenorsisihaht pald ect i on,

wher ei N saindl gfro@lneiredaed gly&quqgmﬁe is not naturally associated with said
cell in the collection. In an additional enbodi ment of the above enbodi nent
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WO 02/ 44363ssinT Hieyechualimaeh polgtimel mstem. t he use of the cells to identify

nol ecul es having desirable properties, but the reference does not 15 deal
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di stinct areas o St ructure o tein. Such
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possi bl y c¢uid fohexampdobd rasessed by efiepChRppiegi ons in these areas. This
variability can also be described as a diver 25 sity, which can be

[ dentlbfl baot h on hde nucleic acid |level as well as on the protein
funct? oni ernatzvely clonal diversity can be assessed as the distribution of individual members of the

polyclonal composition. This distribution can be assessed as the total number of different
individual members in the final polyclonal protein composition compared to the number of
different encoding sequences originally Introduced into the cell line during transfection. In
this case sufficient diversity is considered to be acquired when at least 50% of the encoding

20 sequences originally used in the transfection can be identified as different individual members
of the final polyclonal proteins and preferably at least 75%. '

The distributlon of individual members of the polyclonal composition can also be assessed
with respect to the mutual distribution among the individual members. In this case sufficient
clonal diversity s considered to be acquired if no single member of the composition consti-

25  tutes more than 75 % of the total number of individual members in the final polyclonal pro-
tein composition. Preferably, no individual member exceeds more that 50%, even more pre-
ferred 25 % and most preferred 10% of the total number of individual members in the final
polyclonal composition, The assessment of clonal diversity based on the distribution of the
individual members in the polyclonal composition can be performed by RFLP analysis, se-

30 quence analysis and protein analysis such as the approaches described later on for charac-
terization of a polyclonal composition.

Clonal diversity may be reduced as a result of clonal bias which can arise a) during the clo-
ning process, b) as a result of variations In celiular proliferation, or c) through scrambling of
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Further, the selection pressure used to ensure that only cells that have received site-specific
integrants will survive, might affect proliferation rates of individual cells within a polyclonal
cell line, This might be due to the favoring of cells that undergo certain genetic changes in
order to adapt to the selection pressure. Thus, the choice of selection marker might also in-

25  fluence proliferation rate-induced bias. If this occurs, different selection markers should be
tested. In cases where selection Is based on a substance that Is toxic to the cells, the optimal
concentration should be tested carefully, as well as whether selection Is needed throughout
the entire production period or only in the initial phase.

An additional approach to ensure a well defined cell population is to use fluorescence acti-
30  vated cell sorting (FACS) after the transfection and selection procedures, Fluorescence |a~
beled antibodies can be used to enrich for highly productive cells derived from a pool of cells
transfected with IgG constructs (Brezinsky et al. J. 2003. Immuno! Methods 277, 141-155),
This method can also be used to sort cells expressing similar levels of Immunogiobulin,
thereby creating a homogenous cell population with respect to productivity. Likewise, by u-



30 quence analysis and protein analysis such as the approaches descri bed
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product, Considering statistics, bulk transfection of a large number of cells also constitutes a
way to circumvent an undesired clonal bias, In this approach, a host cell line is transfected in
buik with the library of variant nucleic acid sequences. Such a library constitutes many copies

25 of each distinct member of the fibrary. These coples should preferably be integrated Into a
large number of host cells, Preferably at least 100, 1000, 10000 or 100000 individual cells
are transfected with copies of distinct members of the [ibrary of variant nucleic acid sequen-
ces. Thus, If a library of distinct variant nucieic acid sequences is composed of 1000 distinct
members which are each integrated into 1000 individual cells, 10° clones containing a site-

30  specifically Integrated GOI should arise from the transfection. In this manner the gausian
curve of individual cell doubling rates should influence the general population only in very
smatl degrees. This will increase the probability of keeping the clonal composition constant
over time even if a low percentage of the manufacturing cells should exhibit aberrant growth
and/or expression properties.
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excl usi omapfratiDaRtiRboRRRES-HA5, to be in agreement with the requirenments
of diversity in the final reconbinant polyclonal protein product.

Consi dering statistics, bulk transfection of a |arge nunber of cells also
consgPt uteshat calay to ci rcunvent an undesired clonal bias. In this
approach, a host cell line is transfected in bulk with the library of
variant nucleic acid sequences. Such a library constitutes nmany copies 25
of each GFYARHCIOSHEfHRTPERSIRE regits &t gemives ene apinets syltwld tepmigihasionbl y be
i nt egr at gitks) i, onualeiclaaid gequentaseecoghizdtshy &Rl dr SnordreebRbiadteenAlmdse@Sbe 100,
1000, 109:99t00§e!e11:p19p919eglre{?@,Yf.é?,ué%hs ﬁanirlgSan integrated copy of the nucleic acid sequen-
ce of interest in an integration site) the recombination site is operably linked to a first selec-
25  tion gene (e.g., an antibiotic resistance gene) situated 3’ to the recombination site. Further-
more, a weak promoter (e.g., a truncated SV40 early promoter) and a transcription start
codon may be situated 5’ to the recombination site that constitutes an integral part of the
resistance marker-coding region. Thus, the transcription start codon initiates the start of
transcription of the selection gene in the host cell before transfection with the library of ex-
30  pression vectors encoding the polyclonal protein.

Host cells for site-specific integration as described above can be generated from any cell
which can integrate DNA into their chromosomes or retain extra-chromosomal elements such
as mini-chromosomes, YACs (Yeast artificial chromosomes), MACs (Mouse artificial chromo-
somes), or HACs (Human artificial chromosomes). MACs and HACs are described in detail in
35 WO 97/40183, hereby incorporated by reference. Preferably mammalian cells such as CHO
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relative expression levels from cefl line to ceil line is an efficient method to ensure high pro-

ducing cells which maintain the integrated plasmid within the genome. Cells with the recom-
bination sequence inserted at a spot with particularly actlve transcription will lead to high

25  expression of the marker gene e.g, GFP or LacZ. High expressers can be selected by fluores-
cence activated cell sorting (FACS) and cloned. At this point it should also be analyzed
whether the integrant is a single integrant, This can be performed by real-time PCR and
Southern blotting.

Another method for evaluating relative expression levels from cells transfected with an tnte-
30  grating plasmid is to perform an additional integration-excision step on the cells generated as
described above, This pool of selected cells are transfected again, with a plasmid encoding a
recombinase corresponding to the recombination site of the integrating plasmid and a second
plasmid containing a second selection marker without a start codon, the coding region of
which is preceded by a recombination sequence likewise corresponding to the first integrating
35  plasmid. This second plasmid also contains the coding sequence for a fluorescent marker
protein (e.g., GFP (or equivalent fiuorescent proteins) driven by a mammalian promoter, The
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t he selection markers are antimetabolite resistance genes conferring drug resistance, such as the
dihydrofolate reductase gene (dhfr) which can be selected for with hypoxanthine and
thymidine deficient medium and further selected for with methotrexate, the xanthine-guanine
phosphoribosyltransferase gene(gpt), which can be selected for with mycophenolic acid, the

25 neomycin phosphotransferase gene (neo) which can be selected for with G418 in eukaryotic
cell and neomycin or kanamycin in prokaryotic cells, the hygromycin B phosphotransferase
(hyg, hph, hpt) gene which can be selected for with hygromycin, the puromycin N-acetyl-
transferase gene (pac) which can be selected with puromycin or the Blasticidin S deaminase
gene(Bsd) which can be selected with blasticidin. Finally, genes encoding proteins that en-

30 ables sorting e.g. by flow cytometry can also be used as selection markers, such as green
fluorescent protein (GFP), the nerve growth factor receptor (NGFR) or other membrane pro-
teins, or beta-galactosidase (LacZ).

In one aspect of the present invention, the selectable gene is neither preceded by a promoter
nor equipped with a translation initiating codon. The promoter and ATG codon is provided at
35  the selected site-specific recombination site. If this vector is integrated at a location other
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Such a system has been described in WO 99/25854, which is hereby incorporated by refe-

rence in its entirety. The use of non-homologous recombination sites was shown to suppress

excision of the GOI from the chromosome. The non-ldentical recombination sites can be

25 composed of any of the recombination sites described above as Jong as the corresponding
recombinases are provided. For example, non-identicat recombination sites could consist of a
FRT site and a mutant FRT site utilizing a Flp recombinase for integration or a FRT site and a

loxP site utilizing Flp and Cre recombinases for the integration.

Further, a system using two different FRT sites has been described in Verhoeyen et al., Hum.
30 Gene Ther. 2001 12, 933-44. In this approach the integrating plasmid is transferred to the
host cells by retroviral infection. The plasmid consists of a combination of a reporter gene
and a first selection marker gene as well as the retroviral elements required for infection. The
retroviral 3'LTR contains two different FRT sites. A non functional second selection marker
gene, which lacks a promoter and the translation initiating codon is located 3’ to theses sites.
35  During the process of retroviral infection the 3'LTR sequence is copied to the 5'LTR. This re-
sults in the flanking of the reporter gene and the first selection marker gene by two different



genes for use in mamualian cell expression Include, but are not limted to,
genes enabling for nutritional selection, such as the thym di ne ki nase
gene (TK), glutam ne synthetase gene 20 (GS), tryptophan synthase gene
(trpB) or histidinol dehydrogenese gene (hlsD). Further, selection markers
are anti nptcedoedidst @41 esi st ance genes conferring drug resi/skansg@csuch as the
di hydrof ol ate reduct ase gene (dhfr) which can be selected for with

hypoxant hi ne and thym di ne defi ci ent dium and further selected for with
nmet hotrexat e, the xanthi ne-guani ne phosphori bosyltransferase gene(gpt),

whi ch can be selected for with nycophenolic acid, the 25 neonycin
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present interest, optionally preceded by its own mammalian promoter directing expression of the

protein. If a member of the recombinant polyclonal protein of interest comprises more than
one protein chain, e.g., if the member is an antibody or T cell receptar, the DNA encoding the
chains of the protein can be preceded by their own mammalian promoter directing high levels

25  of expression (bi-directional or uni-directional, see figure 1 and 2, respectively) of each of the
chains. In & bi-directional expression a head-to-head promoter configuration in the expres-
sion vector can be used and for a uni-directional expression two promoters or one promoter
combined with e.g., an IRES sequence can be used for expression. Suitable head-to-head
promoter configurations are for example, but not limited to, the AIMLP promoter together

30  with the mouse metallothionein-1 promoter in both orientations, the AAMLP promaoter to-
gether with the elongation factor-1 promoter in both orientations or the CMV promoter to-
gether with the MPSV promoter in both orientations,

A nucleic acid sequence encoding a functional leader sequence can be included in the expres-
sion vector to direct the gene product to the endoplasmic reticulum or a specific location
35  within the cell such as an organelle, A strong polyadenylation signal can be situated 3° of the
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or the R RS system from Zygosac- charonyces rouxii. A further variant to
the site-specific reconbination systemis to use non-honol ogous recom

bi nati on wid®ssosimssuch a system two non-identical recopkiwaswan sites are
introduced into 20 the host genone for the generation of specific target
sites. Reconbination sites correspon d§ g to those flanking the target site
al so flank the construct containing the gene of interest. Such a system
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agai nst men®0 under the control of a strong pronoter. The cassette
containing the GO is flanked by the sane set of FRT sites. The reaction
is catalyzed by the Flp reconbinase. In the trans- fected exchange plasmd
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plast fusion, and the like,

For the transfection of a host cell line, a library of vectors of interest, wherein each vector
comprises only one copy of a nucleic acld sequence encoding one member of a recombinant

25  polyclonal protein of interest, Is used. This library of expression vectors of interest collectively
encodes the recombinant polyclonal protein of interest. Suitable vectors for site-specific Inte-
gration was described in the previous section. The individual vectors constituting the library
of variant nucleic acid sequences of interest can either be mixed together into a single com-
position, or the individual vectors encoding each library member can be kept In separate

30  compositions or in mixtures of approximately 5 to 50 individual vectors of the library in a
composition.

The generation of a recombinant polyclonal manufacturing cell line and the production of a
recombinant polyclonal protein from such a cell line can be obtained by several different
transfection and manufacturing strategies. These strategies are outlined in figure 3.



this case the integrating cassette is flanked by an FRT at the 5 end and a
different FRT'site at the 3' end. The ATG deficient second resistance

mar ker gene is positioned further down- streamof the 3' FRT' site. The
exchange for a GO proceeds as described for the retroviral system 15
Anot her swst®mdsh@t prevents excision of the GO aftepci/bgo8idoessspeci fic
integration into the chronosone is the 001 integrase, also nentioned
above. This system has been descri bed 33 horoughly in patent applications WO
01/ 07572 and WD 02/ 08409, hereby incorporated by reference in their
entirety. In a further aspect of the invention, the vector for
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versity wiil be used to generate a polyclonail GOI library stock, To obtain the desired poly-
clonal cell line for manufacturing, the aliquots can be mixed before generating the freezing
25 stock, immediately after they have been retrieved from the stock or after a short proliferation
and adaptation time. Optionally, the aliquots of cells are kept separate throughout produc-
tion, and the polyclonal protein composition is assembled by combining the products of each
allquot rather than the aliquots of cells before production,

A third way, is a high throughput method in which host celis are transfected separately using
30  the individual vectors constituting the library of interest. This method is termed individual
transfection. The individually transfected host cells are preferably selected for site-specific
integration separately. However, they can also be pooled before selection. The individual cell
clones generated upon selection may be analyzed with respect to proliferation time and inte-
gration pattern and preferably, those with similar growth rates and a single site-specific inte-
35  gration are used to generate a polycional GOI library stock. The individual cell clones can be
mixed to obtain the desired polyclonal cell line before generating the stock, immediately after
they have been retrieved from the stock, or after a short proliferation and adaptation time.



tory el enents, such as enhancers or UCCE (ubi quitous chromati n opening

el ements) for in- creased expression at the site of integration. Enhancers
are nucleic acid sequences that in 10 teract specifically with cellular
proteins involved in transcription. The UCOE opens chromatin or maintains
chr omat i nwigpoassPipen state and facilitates reproduci bpersgpoemssd®n of an
oper- ably-linked gene (described In nore detail in WO 00/05393, hereby
incorporated by reference in its entitety). Wen one or nore of the

regul atory el enents described in the above are in- tegrated into the
chronmosonme of a host cell they are terned heterol ogous regul atory ele 15
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One way, is to use a library of vectors m xed together into a single
conposi t if@Rplesdiont IBRIs rie'é@-fbslf»eﬁﬁ&de%@dogen@ a%ﬁﬁcaﬁcﬁwl %aﬁlb'e%erform'd%m %Q&d s
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majority of the 5 Individual cells have integrat ed one copy of a nucleic

acid nol I%?léllleemaneur?gc?&}ng%f S‘ pgllyaér{apg}oteln, where each protein member is comprised of

more than two polypeptide chains, the combination of the chains might be of importance for

20 the affinity, specificity and activity of the protein they form. This is for example seen for anti-
bodies and TcRs, For example, is the combination of antibody variable heavy chain and varl-
able light chain known to affect affinity and specificity of an antibody formed from the chains.
Thus, when a tibrary of antibody encoding sequences has been selected for their ability to
produce antibodies with affinity to a certain target it is desirable to ensure that the combina-

25 tion of the variable heavy chain and variable light chain in the fina) product correspond to
this. For this reason the polypeptide chains constituting an individual member of the poly-
clonal protein are placed in the same vector used for integration, thereby ensuring that they
wlill be kept together throughout the process,

The following description is one example of how to obtain a recombinant polyclional antibody
30  expressing cell line, where scrambling of the chains is minimal if existing at all.

A universal promoter cassette for constitutive expression having two promoters placed in
opposite transcriptional direction, such as a head-to-head construction surrounded by the
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34 monitoring the relative expression levels of the variant nucleic acid sequences. The expres-

25  sion levels can for example be monitored at mRNA level using for example RFLP analysis,
arrays or real-time PCR, or at the protein level using for example two-dimensional polyacryl-
amide gel electrophoresis, mass spectrometry or various chromatographic techniques. With
these techniques it will be possible to establish a baseline value for a number of all of the
individual expression levels and then take out samples from the culture during production in

30  order to gauge whether expression levels have changed (both In total and relatively). In
normal practice of the invention, a range of values surrounding the baseline values can be
established, and if the relative expression levels are found to be outside the ranges, then
production is terminated.

To be able to evaluate the stability and reproducibility of the expression system, vectors en-
35  coding six distinct Fab fragments (the minl six library) with reactivity against chicken oval-
bumin (OVA), bovine alkaline phosphatase {AP), human B,-microglobulin (B.m), human hap-



Thi s approach may elim nate any possi bl e residual sequence bias during
transfection, inte- gration and selection. Alternatively the individually
transfected host cells are m xed before selection is perfornmed, this wll
enabl e control of sequence bias due to transfection. A shared feature in
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and others recognize ovalbumin immobilized on the PVDF membrane.,

The selected ovalbumin-binding phage clones may have their variable heavy and kappa chain
DNA sequences linked to mammalian promoters and transferred into a vector of the
pSymvc2Q type (figure 4D) for antibody expression generating a collection of clones of the

25  pSymvc21 type (figure 4E). The CHO-Flp-In cells are either transfected In bulk with a mixture
of the pSymvc21 clones or the cells are transfected individually with one pSymvc21 antibody
expressing plasmid followed by mixing of the transfected cells expressing the other ovalbu-
min binding antlbodies. The procedure of creating an anti-ovalbumin polyclonal antibody pro-
ducing cell line can be monitored by DNA sequencing, TagMan PCR and RFLP analysis of indi-

30 vidual antibody expressing cells, as well as ELISA, 2-dimensional (2D) liquid chromatography
(LC) and mass spectrometry (MS) of the produced antibody mixture,



vari abl e heavy chain and the whole of the kappa |ight chain was
constructed, allowing trans- fer of the whole construct into a vector for
site-specific integration said vector conprising a FRT site and a
hygronyci n resi stance gene and the heavy chain constant region. It is con-
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unidirectional transcription. CHO Flp-Tn cells (lnvitrogen, Carlsbad, CA)
whi ch stably express the | acZ-Zeocin fusion gene, were used for the
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chromatography or alternatively using chromatofocusing. Similarly, proteins may be sepa-
rated after hydrophobicity using hydrophobic interaction chromatography or affinity chroma-
25  tography utilizing differences In affinity towards a specific immobilized ligand or protein.
Separation of complex mixtures of. proteins may thus be achieved by sequential combination
of various chromatographic principles. A mixture of proteins may thus initially be separated
according to e.g. net charge using ion-exchange chromatography and proteins of similar net
charge may subsequently be separated according to molecular weight using gelfiltration
30 chromatography or after hydrophobicity using hydrophobic interactions chromatography in
the presence of a high concentration of a selected salt.

Affinity chromatography combined with subsequent purification steps such as ion- exchange
chromatography, hydrophobic interactions and gel filtration has frequently been used for the
purification of IgG (polyclonal as well as monoclonal) and TcRfrom different sources e.g.,

35  ascites fiuid, cell culture supernatants and serum. Affinity purification, where the separation



35 coding six distinct Fab fragments (the mni six library) with reactivity
agai nst chicken oval - bum n (OVA), bovine al kaline phosphatase (AP), human
132-m croglobulin ((i2nm, human hap WO 2004/ 061104 PCT/ DK2004/ 000001 36
togl obin (HAP), human Factor VIII (FVII1) and hen egg white |ysozyne (LYS)
wer e prepscedodocTiie di fferent Fab fragnment encodi ng seOuUBRDesotasie not
identical and therefore exhibit differ- ent RFLP patterns, whereby RFLP can
be used for. analyzing the genotype conppsition. The mini six library was
introduced into CHO-Flp-1n cells by transfection using an expression 5
vector wwth a head-to-head pronoter cassette. The CHO Flp-In cells were
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vector of t pSymvc20 type ( y éxpressi on generating
a collection of clones of the 25 pSynvc2l type (figure 4E). The CHO Fl p-In
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expressing cells, as well as ELISA, 2-dinensional (2D) liquid
chr omat ogr aphy

Structural Characterization

Structural characterization of polyclonal proteins such as antibodies and TcRs requires high
resolution due to the complexity of the mixture (clonal diversity and glycosylation). Tradi-
tional approaches such as gel filtration, ion-exchange chromatography or electrophoresis may
25 not have sufficient resolution to differentiate among the individual antibodies. Two-dimen-
slonal polyacrytamide gel electrophoresis (2D-PAGE) has been used for profiling of complex
protein mixtures followed by mass spectrometry (MS) or liquid chromatography (LC)-MS
(e.g., proteomics). 2D-PAGE, which combines separation on the basis of a protein’s charge
and mass, has proven useful for differentiating among polyclonal, oligocional and monoclonal
30 immunoglobulin in serum samples. However, this method has some limitations. Chromato-
graphic techniques, in particular capillary and LC coupled to electrospray ionization MS are
increasingly being applied for the analysis of complex peptide mixtures. LC-MS has been used
for the characterization of monoclonal antibodies and recently also for profiling of polyclonal
antibody light chains. The analysis of very complex samples requires more resolving power of



(LCO and nmass spectronetry (MS) of the produced anti body m xture. WO

2004/ 061104 PCT/ DK2004/ 000001 37 Cultivation of cells and production of a
reconbi nant pol ycl onal anti body The pol ycl onal cell One produced as

descri bed above is grown in suitable nedia under suitable conditions for
expr essi n§va we+oioycl onal protein of interest encodedproypkhessmeatant

nucl eic acid sequences inserted into the genone of the cells. The cell
cultivation may be perforned 5 in sevegql steps. A first step is where the
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mammal i an cells, the selected cells are then preferably adapted to growth
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virus, towards which a polyclonal antibody has been developed. The degree to which the in-
fection can be Inhibited will indicate functionality of the polyclonal antibody.

Therapeutic compositions

In an embodiment of the invention, a pharmaceutical composition comprising a recombinant
25  polyclonal protein selected from the immunoglobulin super family as it active ingredient is
intended for the treatment or prevention of a disease in a mammal such as a disease selec-
ted from cancer, infections, inflammatory diseases, allergy, asthma and other respiratory
diseases,_autoimmune diseases, immunological malfunctions, cardiovascular diseases, dis-
eases in the central nervous system, metabolic and endocrine diseases, transplantation re-

30  jections and undesired pregnancy. The mammal is preferably a human, a domestic animal or
a pet.



Affinity chromatography conbi ned with subsequent purification steps such as
i on- exchange chromat ography, hydrophobic interactions and gel filtration
has frequently been used for the purification of 1gG (polyclonal as well
as nonocl onal) and TcRfrom different sources e.g., 35 ascites fluid, cel

cul ture swoexneaisants and serum Affinity purificati onpcwhrzsessob@iseparati on
WO 2004/ 061104 PCT/ DK2004/ 000001 38 is based on a reversible Interaction
bet ween the protein(s) and a specific (jgand coupled to a chronat ographic
matrix, is an easy and rapid nethod, Ich offers high selectivity, usually
hi gh capacity and concentration into a smaller volune. Protein A and

protei n Gn awefebat t@bddthent @Pthe pidsbita®@nBEOLR frarmi@ViRahdctpoaifidd &ty for the
F, region,, , ilized fo 5 been, used for nma outi ne
appl i cat rb()rﬁggglrér%gﬁégla?rlgrgb °§9?'}a?!g@§f’ %jyo%lr of 'L%({Xlr%agfnoeﬂﬁ?s%ﬁEfeé’éfﬁﬂjgﬁdéeﬂgérﬁ{akcI asses
fr om var i BEENHiPbsacsPRIa b eGIPRNF-on and purification of inmune conpl exes.
Foll ow ng affinity chromatography, downstream chromatography steps, e.g.

i on-exch ophobi ¢ interactiop chromatography, can be
per t or g pom el UL QRNER Lf ot B EhATh ot S BPUTEER A PR, 10 Gel
filtrati SRMPEEESE rerodInapupqcionalti ash receptpr o hireliyecentor fragroentemthesactiont ani nant
ol ecul esngediént ads a pharcsutiond eihblcaggpeaat es, and transfer the sanple
into storage buffer. Depending on the source and expression conditions it
may be necessary to include an additional purification step to achieve the
required Foetfg|tregfment of Brevstipuef infpctionly, dhe phaytmiaceuticel evrgtsition achrdpgetb ogr a-  phy
or i on- exehangeiot BEOFRREOF FRABRAYINAtHolyBbSal bFREN 8 thicYest SHHble bRrea @I IWAAL | ON
with Pr otein ﬁ t01§n %pg:ti&eslng.(lzrl 5rr a[;[.l on cﬁhroma\t ograghr\é, to CPUI’I fé ant 1 bodi es
for therapelfic use  Th 5rdar Pg BurtTys s HErCerayl seeded Ko PBY s,
al t erlfat iMHECRECESTTRI YIS CRYGORESY raktisianedioghdies erotezoa Hangidetinisihas endor ot ei ns A
and G do enoparbsitagl 1 gA and 1gM An i munoaffinity purification can be used
(anti-1gA or anti-IgM nonocl onal antibodies coupled to solid phase) or,
alterna- tively, nultistep purification strategies including |on-exchange
and hydr GeFEBIRN} htresraraticonal rp@eipamabbe edrpinsieset wiBtin apbarmateutically-ac-
Char zgcéI ekchatié OMes, t&*@i&#bﬁbxcfbﬁ'}é@f,ﬁﬁbnﬂf éi%laéé' féﬂn%on%ﬂt%ﬁél%ﬂ&lmale&lﬁﬁcgi ns s ?Chhas
ant i bodi r i,res_ hi . olution due to the conplexity of the
mi xt ure ?(?:alc(a;%a ;I;FI V%T@I t)c}t%ﬂﬁv'agf/'ﬁ@%?%rm“?ﬁws “\‘r‘:Qmp?S'tﬂqnﬁﬁ%?dr@B'ﬁl}eB%hes such
as gép fic?rf’i?oé.‘_f‘ijfp‘ﬁ’,PaF'@mS exterantiem atttiseaser byreaphyle orausiddytexaptior edipsoliray 25
not havefasatfchi adminfstra@Sahat hed Hefordlinkl RN S LPRRIANNS pFIpHbISHa
ant i bodi 8§adm§¥\%}ﬂlo - %Ie%n% (pgclnyacréll a%e, '?%I el eﬁatﬁrophoreis,l ) 62[} PAGE)
has been used for pro iR SR aRle R ET R omNAY el N E FloER By mass
spect r omBEYSy NIRBIteGi!, fubgurpeRogh iBTRIUSE 2D yragia @Rl MBaoibisalgophtimiroicciotriCs) .
2D- PAGE, vartttidubar Ciotridap@far Sepadpiial, Mira@Breb e iRAestoRfal antP4RtR)] frsolL B@-0e
20 pository, or oral administration. For example, therapeutic formulations may be in the form of,

liquid solutions or suspensions; for oral administration, formulations may be in the form of

tablets or capsules chewing gum, pasta, compositions suitable for the application onto the

skin may be in the form of creams, ointments, Iotions, gels, pads or other, compositions suit-

able for application onto the vaginal or urogenital mucosa may be in the form of vagitories,

25  gels or other and for intranasal formulations, in the form of powders, nasal drops, or aero-
sols.

The pharmaceutical compositions of the present invention are prepared in a manner known
per se, for examgple, by means of conventional dissolving, lyophilising, mixing, granulating or
confectioning processes. The pharmaceutical compositions may be formulated according to

30 conventional pharmaceutical practice (see for example, In Remington: The Science and Prac-
tice of Pharmacy (20th ed.), ed. A.R. Gennaro, 2000, Lippincott Williams & Wilkins, Philadel-
phia, PA and Encyclopedia of Pharmaceutical Technology, eds. 3. Swarbrick and 1. C. Boylan,
1988-1999, Marcel Dekker, New York, NY).



and mass, has proven useful for differentiating anong pol ycl onal,

ol i gocl onal and nonocl onal 30 i munogl obulin in serum sanpl es. However,
this method has sonme |imtations. Chromato- graphic techniques, in
particular capillary and LC coupled to el ectrospray ionization M5 are

i ncr easi nglopobgisgs appl i ed for the anal ysis of conpl excpeRicbd@odu Xt ur es.
LC-MS has been used for the characterization of nonocl onal antibodi es and
recently also for profiling of polyclopal antibody Iight chains. The

anal ysis of very conplex sanples requires nore resolving power of WO

2004/ 061104 PCT/ DK2004/ 000001 39 the chromat ographi c system which can be

obt ai ned $yutbepaftat bane inyrddidt,inBBRS RSN, arialkrssacsamslé@ﬂam@@q@e%% gach could
be based !Qf‘ods(apf%)rﬁ&ﬁ%ﬁgear eFehgle {lseétrt Eé@%?osssﬁ@ %&eéaggx%l tt&ﬁscfe?g?]gl g}?‘el
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opt i onal | Rpilizg EP&’D@H“% th COPERETRE POiYAIINaCHEanaeloes PrAagdtom whhpolayrirdinal

pr ij ei n cammbemMmaxasiploesae sehedna ot Slish@Ribnk lttﬂﬁ‘é ;bremledi Mr:&rhé %&"ifhé?&m?ﬁr ability
st udi t.el I ecificit tar et
or 5 o e L o0 Hns B3 8 DA PR R bt SR ot PREPE el | as
in vivo. SBReHYPSy ?tf‘l?”&e'fsu}‘fétt“%ﬁ%fo'tﬁﬁ#'ﬁﬁ/ﬁ’éralgz'ﬁ@nS@Wbtﬂfﬁera spitsl fpctegrialingthe i body
coul d f orosewanprlessubreandomibomers, J&dmremmrb@w Dianvat Qrkbwn%)eas&lf&mxb{mﬁia%w fic

t echni quendQk of &ﬁ\f@ﬁ%a\{ Efsgc@\llrrl%iguﬁq% ﬁﬁléig%[) sE;easr %ﬁ staﬂdﬁ'sghqgn?s Qrggﬂ{?ﬁ%%;we

cell lysate reci T on such
as SDS- PAtH qomp}lﬁﬁ/\)éﬂ:oﬁﬂy ’b?*@?séigrfug%tﬁicﬁ‘f ﬁgcf(@@ﬁ'a@sqa@oarm@hv@nwvm cat ai ni ng
or biiéti rhokahethylceti)ioseanatan, poxnunablreliddne@r gblbtii.S possi bl e to detect and
gquantify antigens e.g., and thus evaluate sone of the functional
properties of the antibodies. Al though this nethod does not give an 15
estimate E‘F IFEOERRIPRE G asp Priepay Immsistenanemaner undee sterilsicortitgsathki ni ti es,

it provi dese appliesalso @l intza@tution tiaf compesifiche GRb aRPANQ P YiaNHhalbiSg e
speci fi CictMaind@i S nmethod can |ikewi se be used to nonitor potenti al

di fferences of the antibodies toward antigens (the integrity of the clonal
diversity) during the expression process. An in vivo functional

char act ePharatstaticatorapgrioyctpbal admhihady EOvé BbthRkd W@efmrﬁndﬂt%e'a&fv%ﬁ I on
20 stydi %red@ﬂt %%r??&.b%?.‘?ﬁe% lf%gé @tgranﬁféggg %?SBED%%Trﬁc?rgrPé?charaptBde has

i nfected WI
been devél ’Sb?'éd'f dqf‘rjféd 8@%@@a%aﬁﬁﬁltb¢la@€ﬁ@ﬂlQﬁapﬁrei@rtakenwcmmnmb@td tahletsi t ed wi | |

i ndi cat edfagactreooadapiuesolt i4 e pRbive fanadm anbd iﬂ&ﬁyorafgbﬂ{télﬁl%tkb Carfi@EPOSI tions
I'n an e”%@bl%e Qgtivtek@lrédﬂ'e\ﬁ?wo dflse %r ge %ﬁe%?%ﬁHHe%?Hr?cﬁ%mn?m“ on conpri si ng

a reconbi nant onal” protern nogl obul i n super
famly as it" actlve |ngred|ent i's |ntended for the treatnment or prevention

of a di sEasgharmacutintoelpositicit B&pAset- e asRoGBARG 1% to approximately 95%,
20 preferably from approximately 20% to approximately 90%, active ingredient. Pharmaceutical
compositions according to the Invention may be, for example, in unit dose form, such as in
the form of ampoules, vials, suppositories, drages, tablets or capsules.

The formulations can be administered to human patients in therapeutically effective amounts

(e.g., amounts which prevent, eliminate, or reduce a pathological condition} to provide the-
25  rapy for a disease or condition, The preferred dosage of therapeutic agent to be administerad

is likely to depend on such variables as the type and extent of the disorder, the overall health

status of the particular patient, the formulation of the compound excipients, and its route of
administration.

If desired, treatment with recombinant human polycional antibodies may be combined with
30 more traditional therapies. For example in the treatment of cancer such combinatorial thera-

pies could take the form of surgery or administration of chemotherapeutics or other anti-can-
cer agents,



ted fromcancer, infections, inflammtory diseases, allergy, asthma and
other respiratory diseases, autoi nmune di seases, i1 munol ogi cal

mal f uncti ons, cardi ovascul ar di seases, dis- eases in the central nervous
system netabolic and endocrine di seases, transplantation re 30 jections
and undeswoenloprisegnancy. The mammal is preferably a hpoEpk20@y/eoagsti c
animal or a pet. WO 2004/061104 PCT/ DK2004/000001 40 In a preferred
enbodi ment of the present invention, t phar maceutical conposition com
prises a reconbi nant polyclonal antibody or antibody fragnment as the active
ingredient and a pharmaceutically acceptabl e excipient. In another
preferr?dnanumdnmwmﬁm&htbhﬁeﬂwa&ﬁmtﬂh@M@W&k@mmmk&ﬂ%ﬁh%hﬁaﬁﬁﬂﬁd&@he T cel
conposi ti na or ce
Feceptor [ rondsh SHRELE e R BB O BRI 1RE R Spdieleetireuh 5

accept abl %ﬂ%@cﬁoﬁﬁérﬁfcﬂowwf%@amseﬂaau%ma mcr@rwemae@ntedfromﬁaetenmm t he

phar mac e uobaaddriac GiRep s topRBm &0EREEHId) Gphdthetbd) @ rdtsos Muh@ Mh&AIMHe: 86F edo-
recontai naplgpasggb] yclonal protein of interest capable of reacting with or

bi nding to an Infectious m croorgani smsuch as a m croorgani sm sel ected
frombacteria, 10 mycobacteria, virus, nycoplasma, rickettsia, spirochetes,

pr ot 0zoa,Thempgitic Used JafitiY ddepodnichs se€h-@RAFARE F9stioReconbi nant human

pol yclonal proteins may be adninistered within a pharnaceutically-ac-
ceptable diluent, carrier, or excipient, in unit dosage form Conventional
phar mace e 8Rrmagausierl cerapasiignhrecenint dy B dreseprriowintien ey babeet forahaul at i ons

OF CONpPOSichinans, atnﬂe]@dﬂﬂ:rﬂd:rﬁir@fen&cﬂﬁof%%l&@@ﬁH'Wa?nrﬁé? Beddsetng: Shfkering froma

di sease, cess oli- feration.

Admi ni st r'fau? {ESMM @fesen@phaé%?eét’f%80"5%10[5\4‘8?3 '”figdes%?ﬂ‘f?fdﬂf&ﬁ'oé's d&fRFeSppr opr i at e
rout &9 of”fﬁﬂ‘maﬁﬁ%f’ﬁaﬁlﬁ%ﬁ”%y dgmeEnmid oYt respiortony depiee, avddimmins tisat | on may
be par entedea) carditMaE QLR disBRYS ,dléeéﬁel’sfﬂw@1@Tc&{t!fa@herv&}ég%!&ﬂnﬁ@ﬁ%hcla'ﬂE Aq@iscul ar,

|t ract ahl gedodly BOhalon APILRALILG LOL & vent 11 cular, Tt acapsul ar

intraspinal, Tntracisterna aerosol, sup 20
pository, or oral adm nistration. For exanpl e, ther apeuti c formul ati ons may

be 1 n t hent asgectodf the prest fv&fioH td PMStHBH f&%&@%@%‘eg%nt fa%eh@rra%n or pro-

admi ni st l ets or capsul es
chewi ng Bw’é’%“s‘f‘[“ %,F"%‘ %8’2%'%? g‘“rﬁf%cg‘iﬁ ?”é%’l“g"ff%? ref%b‘%]ﬁlpP’&%E?”%ﬂnt&?{%Oft he
skin ﬁayawophﬁ?%’éeﬂfféﬁraﬂf}f’m'ﬁ@ﬁeéaﬁms‘urthﬁrmsmmrseffetttwte|amn:sznt gehsrecpabisaor ot her,

conposi t papsoraUT teil rakdher bOT c@PREdEGH QMM erEnhﬁteVé%ig' nal or urogenital
mucosa may be in the formof vagitories, 25 gels or other and for

intranasal fornulations, in the formof powders, nasal drops, or aero-
sol s. Thén pehioratasaedt é&tlhE@cmfpl@sm\tqnbm:sme wshef prasmbinaitposnibhs anvisody pr epar ed

i N a maneekcddVIRt polyclonal T cell receptor or fragments of antibodies or T cell receptors for the
preparation of a composition for the treatment of diseases selected from a group consisting
20 of a cancer, an infection, an inflammatory disease, an allergy, asthma or other respiratory
disease, immunological malfunctions, an autcimmune disease, a cardiovascular disease, a

disease in the central nervous system, a metabolic disease, an endocrine diseases, transplant
rejection, and undesired pregnancy.

Diagnostic use and environmental detection use

25  Another embodiment of the invention Is directed to diagnostic kits and kits for environmental
detection use as well as methods for using these kits. Kits according to the present invention
comprise a recombinant polyclonat proteln prepared according to the invention which protein
may be labeled with a detectable label or non-labeled for non-label detection. If labeled, the
present recombinant polyclonal protein may be added to a sample suspected of containing

30  the target molecule and the presence or absence of the label indicate the presence or ab-
sence of the target molecule. The sample to be tested may be a sample of bodily fluid such
as blood, serum, plasma, spinal fluid, lymph or urine or a non-mammalian sample such as a
sample from an environmental source suspected of harboring a contaminant, Non-mammal-



per se, for exanple, by nmeans of conventional dissolving, |yophilising,

m xi ng, granulating or confectioning processes, The pharnaceuti cal
conpositions may be fornul ated according to 30 conventional pharmaceuti cal
practice (see for exanple, In Rem ngton: The Science and Prac- tice of
Phar macy @#a0whi/@dioy, ed. A.R  Gennaro, 2000, Lippincoper/Wkbdoieomi& W I ki ns,
Phi | adel - phia, PA and Encycl opedi a of Pharmaceutical Technol ogy, eds. J.
Swarbrick and J. C. Boylan, 1988-1999,, Marcel Dekker, New York, NY). WO
2004/ 061104 PCT/ DK2004/ 000001 41 Sol U‘{I ons of the active Ingredient, and
al so suspensions, and especially isotonic aqueous so- |utions or

sus penfsi loiﬂs saraies paefieanatl, yir 08 ethrarhibatb@kdtth. NOS-SHbbI cﬁtecfi@f erR¥ AN 6s tige t he
case o 5 . rise the active lngredi ent

al one or Mgasgdt%t;mg?e (\%fv??r &g%g%b%ée@ﬁ?ég%aﬁ%ﬁgﬁ%n@ "P’rréeﬁ%'f] tﬂb tec%n&r'nasr’ggﬁy"sol utions
or suspe ‘?”gh%mtie@ % Ese9 'R QRREWE Tt feeiet tnglegde.  The phar 5 maceuti cal
conpositions nmay be sterilized and/or may conprise excipients, for exanple
pre- servatives, stabilisers, wetting and/or emul sifying agents,

sol ubi | | sasipLEsal ts for regulating the osnotic pressure and/or buffers,
and are prepared in a manner known per se, for exanple by neans of
conventional dissolving or |yophilising processes. The said solutions or
suspefsi dig follaying ewipmessteseribs dogiresprmibine nterpdiciegal sutistdEs eesexpsasedd @s  sodi um
car bloxy rreirc}i't_wh@ﬁh bWligdSErodar cell _J;ﬁe,b??éyéﬁnpééb/?@té%’é) Qp tr?ﬂ_ter&‘%%wea%’en ﬂ@lari‘edd _

vi nyl pyrr, lone..qr i.n. e lnjecti conpositions are prepared in
cust onar ybgr%%%%r%ﬂgﬁné%?g@ot%é&ﬁa r%"ﬁtha&%i??rgﬁ‘g?hr?rﬁgg’"ﬁgr{’@t ﬁoﬁﬁfﬁ’t@s also to

i ntroducing the conpositions into anpoules or vials and sealing the

Cg{lt ai ngﬁgtha@iéﬂhﬁ&ﬁ;,&lﬂ%%ﬂé w&?f@ﬁ%ﬂ%gﬂﬁsﬁ c@lQSFhQE?Jan@ %@blﬁb@i%lb&%ﬁ&an b_ef

obt ai ne Aletelss o [HaTH e actiyve ngr edi ent _w sol i arriers, i
desired §r %ﬁﬁ'ﬁ%ﬁf ﬁtﬁ&g[erger%%tﬁﬁerq&’n}ﬁt&et’ruqbggy Brgop FOcEYY RG "t'%‘?e”ﬁ‘f&'f‘ur e, if
desi t8d GHtYiRcwd $hainabiliaf eaxpreiematidiatiarorosins apyiraspntizadesexe bpioghtly, i nto
tabl ets, actdieadgen.cores or capsules. It is also possible for themto be
incorporated into plastics carriers that allow the active Ingredients to
diffuse or be released in measured amounts. The pharnaceutical conpositions
conpr i se M g8widgmnsfermationlof £.194 eod oippfaskomettrednym@Bateells2@cqdied er bl y from
appr oxi tﬁ_&d’:h@écy ir@@%oh@viia@fﬁé?ibﬁrﬁ@é ﬁ‘dc?{rdt@x@% ccﬁﬁfe:’ut}gﬂal'n?@ﬁ&q! f‘d"i‘iqprcﬂ%%m.e?t :jcal
conposi ti n o the inyention e, for exanple, in uni ose
form sugg'@%gaﬁiggtg %'er%?%tf% %%St&l’f%'%f)#eesf(femgg& ecto M et g%?ap‘ég’, Prafushis,

t abl é8s Breabanteslycphd appirciuend ciidine & roematentmos/ciena grdtein keyprast pati ent s
i n t her apettiecRbdpe@fftBe biamiamapat s (e.g., amounts which prevent,
elimnate, or reduce a pathological condition) to provide the- 25 rapy for
a di sease or condition, The preferred dosage of therapeutic agent to be
adm ni st &ref@iqvang exretpies ilysttap erednomtisu diit stapidabt Bsviased ddintiyipethand ext ent

of the diepsdemhe ivBficaverall health

EXAMPLE 1

20 Site-specific integration versus random integration
For the following transfection experiment, the CHO Flp-In cells (Invitrogen, Carlsbad, CA)
were used. The efficiency of the system was tested using human secreted alkaline phas-
phatase (SEAP) as a reporter gene. Twa plasmid constructs were prepared;

1. SEAP inserted into pcDNA3.1hygro+ (Invitrogen, Carlsbad, CA) (for random integration)

25 2. SEAP inserted Into pcDNA5/FRT (Invitrogen, Carlsbad, CA} (for site-specific integration)



status of the particular patient, the formul ation of the conpound
excipients, and its route of admnistration. If desired, treatnment with
reconbi nant human pol ycl onal anti bodi es may be conbined with 30 nore
traditional therapies. For exanple in the treatnment of cancer such

conbi nat oMialoyserva- pies could take the form of surgecypmzooaehaoni stration
of chenot herapeutics or other anti-can- cer agents. WO 2004/ 061104

PCT/ DK2004/ 000001 42 In anot her embodjyrent of the invention, the

phar maceuti cal conposition according to the invention conprises a

reconbi nant pol ycl onal protein of interest capable of reacting with or

bi ndi ng t‘U1eatWoiplmtzemtdomﬂﬁjcmvﬁ‘d’r@@é’r@@MISM:&UQBpe@Sto&e@GI&bWWt§n’é se-ect ed
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pr ot ozoa, g es an uses. of the
conposi t i BIfSraHRT BithpitRgsResTie WERTrHiPBNt i on The pharnaceutlcal conposi tions
according to the present invention may be used for the treatnent,

anel i or at(’:l—ﬂﬁﬂ?&n QJIIQVV%FQétré)r@f]glfed%\ntglp%%r%s con%%:g @Héiﬂr plasr%f cang?r%cgg%t can be

treated armcedtT ca
i nf ectd oudeth §V§a§f@srecor@mw1ea¢ﬁ¢ﬁvsm*af-mm %@smr@m kortyy progedurmeesaiihed ot her

r espi r at dsyyIndirsgeas ansfedéds Werenelettes usiRpSRSom &Y 4HdANaseMl@bn 8 sHaases,
di seases ﬁ&h QEHQQQ$Q?&3ﬂ§R¥?H%a§#Ste”‘ met abol i ¢ and endo- crine dlseases,

transplantat on rejections an desi r ed pregnancy. One aspect of the
present invention is a nmethod for disease treatnent, anelioration or pro-

phyl axi s defis &Ehs@d&td&ﬂy,Sitwa@efcﬁlcﬁhtég?atﬁfnfgﬁé‘ddcé/@a @P@?Mﬂétel?fG i HRe apky Mant
pol ycl onaée” n'ngthb rand%‘t% Qtn&rlag B’rg EH{G“C gqgécfygﬁeg] anfith%Fan lf urt her

aspect an ective nDunt of T&cept or
or T cell receptor fragnent is adnlnlstered An additional aspect of the
present invention is the use of a reconbi nant polyclonal antibody or

r ecoritdi ndtMpid 3/cl onal T cell receptor or fragments of antibodies or T cel
receptors for the preparation of a conposition for the treatnent of

di seases t roup consisti cancer, an infection, an
i nfl ammt%rgggglcg%rggaéagngrp f% é&ﬁifm”a\@ftﬂrnépﬂfe %’Fﬂé‘f Infegeatiop by 735t i sease,

i mmunol ogi cal mal functions, an autoi nmune di sease, a cardi ovascul ar

di sease, a exﬂ‘em%cﬂoF‘sdlttéglec?%té%bed?%nMQ&%H&Mﬁgoecm tQp &%ﬁi%%%rﬁal%g?&ase an

endocrine_dis ection esire regnanc
Di agnost i°6® (1% C%E’Bé’éh?/?ﬁ's?) hjﬁﬂf%{?pr é'&ecfog?Y""ﬂ%BNﬁglemB'isherpengodl rrgnt of the

invention is directed to diagnostic kits and kits for environmental
det ecti on, Hr$ﬁ2'lar%ccy1‘@$ hat@s sRBENQES {hgrhyé]r%hocgn PQ%&%C&;&% Kits according to
the HI’SES%S‘l C orlgm o?rephcatlon '

¢) an ampicillin resistance gene (bla),

d) a bla-promoter allowing expression of the ampicillin (bla) resistance gene,

e) gene(s}, encoding a protein of interest (GOIs),

f} promoter(s) allowing expression of the GOI, and

20 g) optionally, additional transcriptional or translational regulatory elements, such as enhan-
cers or UCOE's, for increased expression at the site of integration or an IRES,

To provide a better understanding of the construction of the expression vector, each of the
elements are described-in more details:

a) An FRT recombination site linked to the hygromycin resistance gene for Flp recombinase-

25  mediated integration and selection of a cell line with a majority of single integrants was used.
The hygromycin gene was neither preceded by a promoter nor equipped with a transcription
initiating codon, but a polyadenyiation signal was added 3° of the gene. The FRT site used
was 5 '-gaagttcctattecgsagttectatictetagaaagtataggaactic-3” (SEQ ID NO 1),



conprise a reconbi nant pol ycl onal protein prepared according to the

i nvention which protein nmay be |labeled with a detectable | abel or

non-| abel ed for non-|abel detection. If |abeled, the present reconbinant
pol ycl onal protein may be added to a sanple suspected of containing 30 the
target nolecwbsmcang t he presence or absence of the | apelpkndi@adge the
presence or ab- sence of the target nolecule. The sanple to be tested nmay
be a sanple of bodily fluid such as bj.ood, serum plasma, spinal fluid,

| ynph or urine or a non-manmalian sanple such as a sanple from an

envi ronment al source suspected of harboring a contam nant. Non-mammal WO
2004/ 061164 RCTHDEG441ROAOas itBidbdfd SarR @S cBFYn PSRl BtatioRinTand,

cont am natpe.gaLth. Non-label detection enconpasses the neasurenent of
refractive change in Bl Acore upon binding, wherein the reconbinant poly-
clonal protein |Is used to capture the target nolecule. EXAMPLES 5 The

fol | owi ngr)ew ampicn glmeégrslne&]cb@&Vyer(@qmé?hé!;@ﬁéf|oﬂmg>éﬁie&ﬂﬁ|of@nédﬂ%%fgrs are
expressed,apd, P ged in a high-producer cell line, where
gene(s)/vector? @ of interest have been inserted by site-specific
integration into a pre-characterized chronosomal "hot spot" site. In the
exanplses,d) GHR-p@koSer\&Ré R diixbesA@ hr e 5}9§EJI[|§%I$) rea_g:gné LADhages; t her eof
Include the availability of suitable growh dium their ability to grow
efficiently to a high density in 10 culture, and their ability to express
manmal i arf) FObeedodiag guctieiasf taredhond.es récamainbitglotygiogat Ipkoyein amtibatg, fher m 1 n

general, HebAMskAEARhERD 00! datix6l bs ABFhd 1ABSIRCEL AR HRDRL A, g1 | S
accordin oh@nth herynelectt |nvent|on W%% E fornmed according 1o
conventlgha1 %h P PBU RE? mgﬁBP TAAYIPAYY BPletHRe aPhORHNT on,
construc@ibﬁ’@ﬁi@%@Wﬁﬂ@ﬂ§@%@@@dW§e@Wdsemenaﬂmma@euMnepwadmemngwéﬁia

r econbi nabdy pokytd eaalindmeaf acturing cell line for reconbi nant pol ycl onal
protein expres- sion are described in the exanples below. The follow ng
exanples illustrate the invention, but should not be viewed as limting the

scope ofIWH@”%%*@HlPéﬁbrEﬁﬂWﬂ@BSBﬁQOMSME@MS@eotmm&mwnmegrabmﬂmwmahsus

random i ng@ddl w‘};ctFEngoW(Q}cﬁJ@lhé MAGh rs%E?@Jn@éét bl@@éﬁ?&ﬁueafs Iﬂfd% ddhe CHO
use |C|enc of the

Flp-1n c 0

syst em mgéA’i?”e? @%’F”E%S. f Cﬁaﬁ?%g‘?‘.‘ *é%fé‘g@f%fﬁ t%mrﬁ?daartﬁé’abh%?gy C%’é@%é‘@“’(@@ﬂ@) as a
report er 9gERAd 'W@V 'pF'a‘gQﬁedioebhﬁtwmrthn wedavnprapacfdte cdnstaBEARBIohiser t ed into
pcDNAS. 1by@r®htrohd)vi t rogen, Carlsbad, CA) (for randomintegration) 25 2.
SEAP inserted into pcDNA5/ FRT (I nvitrogen, Carlsbad, CA) (for site-specific

i ntegration)
Immunoglobulin loci for the light chains may include but are not limited to the V and J re-

gions, their upstream flanking sequences, and intervening sequences (introns) assoclated
with or adjacent to the light chain constant region gene, and it may include regions located
within or downstream of the constant region (including Introns).

20 For the modification of all or a portion of a constant region of an antibady, modifying sequen-
ces of the invention may inciude, but are not limited to an antibody constant region having a
particular effector function, class and/or origin (e.g., 1gG, IgA, IgM, IgD, or IgE constant re-
gions of & human immunoglebulins or any other species) or a portion of a constant region
which modifies the activity or properties of the constant region of the antibody; as weil as

25 genes which encode other molecules that confer some new function to a modified antibody
molecule, e.g., an enzyme, toxin and the like.

The gene(s} encoding a pratein of interest may be operatively linked to nuclectide sequences
encoding functional leader sequences directing the gene product to the secretory pathway.

Further, 3’ to the GOI encoding the protein of interest, a.d., such as a polyclonal antibody
30 comprising heavy and light chains, there may be strong polyadenylation signals. The use of



WO 2004/ 061104 PCT/ DK2004/ 000001 44 The two plasm d constructs were very
simlar with respect to regulatory elenents, i.e. pro- noter,

pol yadenyl ation etc. which nade it possible to use the plasm ds for
conparing random integration with site-specific integration. CHO Fl p-In
cells werswdmanmgimeted with plasm d construct 1 al onepor/ipRrisasaighiconstruct
2 to- 5 gether with the reconbinase-encoding plasmd pOX4 according to the
procedure described by Invitrogen. Tr%nsfect ants were sel ected using
hygronycin and the production of SEAP "from pools of transfectants was
measured. Cells transfected by site-specific integration produced

appr oxi nethelnmpue kétPRSIGED irethSEMBwhB 3Ram B ik Sortinanaie plipdsddlant &R M-
i nt egr at 't@%ee[artQYa'nﬂQl&é &gpeegfth(fglnvgn% of the systemand the cell line. 10

EXAMPLE 2 si.gn an arat 1'on of an expression vector for site-specific
Integration in a host ceII An expression vector suitable for site-specific

i Nt egr at i (pArckidteds aloa@iy &BQ&S;&N?QH@@@F@E chﬁ%@nTheFéf‘or@- Jﬁ%ﬁet@%bﬂnpﬁ% be

nbl rrb t
sl OGB4 AR LA 18,00 RISy S EEL LSRRIt o
repl i Gat i®%fe Ffibegdy %ﬁ?ﬁ G PQ WE¢E<§§¢ BY *émtf@wg@mwroaiﬂaaprom)teraelmeatmr@ntbt er

al | O\C/Im Ng ieXpGieRséARpresidie® cadhdrend thiolkn4iRd, @)hefh%ﬁlfnﬁld?r@?%niﬂﬁnﬁ ~dire8longfne(s) ,
encodl n €, er onoter(s all owm n expressi on
of the %&‘? ali Pt‘.é? %E og%ntétﬂ) -of ?rglgﬁcr(tp%)]a&%ﬁsﬂt%s glu e[d g P

onal tanscri ptional or
translational regulatory elenents, such as enhan- cers or UCOE's, for

i ncreas edn UPEIRESIL RN oAdntAtleA osbipeeseifon |me%gftaihbémpr@ﬁqoépcdrﬁE@at&PcaHrb@V' de a

better t he constructjo essi on_vector, each of
Phe ol oS! Bhanguld il PR Pt fellf BRI bRt sk ol t o
| i nked t d° INEREPITHGH BWyeieianceds its prfitely). denant-drecidnal expeesaibin mestan, tR5 preedi at ed

I nt egr at intfler8 Belosebre@bieP Borftined vl d.g.) ANIREVIsEAcAcd 1@ Qlsb b (8dd BF %lr&
i nt egr ant o Vas used. The hygronycin gene was neither preceded by a

pronot er "nor equi pped wWith a transcription initiating codon, but a
pol yadenyl ati on signal was added 3' of the gene. The FRT site used was

5' - gaagt B’S:Céo%tt'&ﬁ@a&g{e%@-@& ﬂééd%&ﬁ&g@aﬁgfuqi@%%%art@n & thé pleRotdls NQel) . WO
2004/ 061104 PCIL, %%%0%0%00 )] ﬂg E% Q origin of e,—f i cation_was
i ncl uded 't 0 perm BV BRI NE BT TR PRYF LA Eromatsiithedst cel | .
15  end prlmer will mclude a unique restriction site, such as, a Xbal site. Following PCR amplifi-
cation, the fragments may be separated on an agarose gel, and isolated from the ge! using
QiaQuick columns (Qiagen). This is followed by an Xbal restriction digestion, heat inactivation
at 65°C for 20 minutes, and cofumn purification of the fragments using QiaQuick. The frag-
ments are then mixed and ligated together using E. coll ligase (New England Biolabs (NEB)),
20 an enzyme that preferentially ligates sticky ends. The ligation mix is PCR amplifled with the
5™-primers of each promoter to yield the complete head-to-head promoter (promoter A /
promoter B) fragment. This fragment Is kinased with T4 polynucieotide kinase (PNK) (NEB),
the enzyme is heat Inactivated at 65°C for 20 minutes, and the fragment is ligated (blunt
end) into the vector of interest (PCR amplified pSymvci0 (see Figure 4) fragment, where the
25 primers used for amplification anneal on each side of the promoter region amplifying every-
thing except the promoter) using T4 ligase (NEB).

Figs 1 and 2 show expression vectors comprising promoters for bi-directional and uni-di-
rectional, respectively. These promoters intend to illustrate, but not limit, the promoter
choice in the invention.

30 g) The expression vector can carry additional transcriptional and/or translational regulatory
elements, such as enhancers and/or UCOE's, for increased expression at the site of integra-
tion and/or IRES,



c) An Ampicillin (bia) resistance gene (a-lactanmase) allow ng sel ection of
E. co/f transfor- mants was included. 5 d) A bla-pronoter all owed
expression of the anpicillin (bla) resistance gene in E. coll. e) &0
encoding a protein of interest, e.g., a reconbinant polyclonal protein,

ant i body, wdmosdsemyy and |ight chains of an anti body, respwsiodomsinucl eoti de
sequences that encode all or a portion of either the constant region or
vari abl e regi on of an anti body nol ecul and option- ally all or a portion
of a regulatory nucl eoti de sequence that controls expression of an anti- 10
body nol ecul e were included. | mmunoglobulin |oci for heavy chai ns may

i ncl ude bexaMpsEnot limted to all or a portion of the V, D, J and switch
region (including intervening sequences, also known as Introns) and

fl anki ng sequences associated with or adjacent to the particul ar heavy

chai n conSiP4RtCT dgtronajemeesenation inthy manebcdena agieondveioedt ed within or
downstream of the constant region (|n 15 cluding introns). I nmmnoglobulin

| oci for C imted to the V and J
re- gi onsﬁ%g#erltc? b abq P eé’ﬁ{“f’ﬁeélﬁﬁkg ﬁﬂg @&EE‘W&‘E@C'%{WCW P BFVETTUNGO S6tences

(i ntrons)? &@ddiBe P’a{"esémg\mptowdemai aefprosiine of distinioearitibgdits 1o kadwn @otstasiot r egi on
gene, Sand/valstprémyed mﬁé btfﬂ,&ldn@f@h‘n%b%y'c@tﬁé&ﬁ%n sttteH-r@d He rQFHY‘Q)?EJrﬁﬁ)g}lQ; 'Itth

const ant o Intro the nodification o

portion ogb?agy gtg'}lsleﬂ Clé ﬁes(?f‘co H?QéH? fnﬂﬁﬁ&?f CO'F?B‘Eﬁ'tfof)l“ﬁ'é R m@b%x of t he

i nvent i orlB/@Y+ | ncl ude, but are not limted to an anti body constant region
havi ng a partlcular effector function, class and/or origin (e.g., 19gG

| gA, IgM(i eorliIgE constant re- gions of a human i munogl obul i ns or any
ot her spec 3 e portion of a constant region which nodifies the
activity or propertles of the constant region of the antibody; as well as

25 genes T‘F\Q'f&lbwﬂ@‘éé&i@n&% @ﬁéodﬂ@lF%Hbﬁer&@&Ee AL BF Inép%ﬁdnﬁwgg#ﬁﬁ lon to a

nDdlfled ant | an enzyne, toxin The
gene(d) éﬁmnﬁﬁﬂg&?sgq%W8ihB%P“tﬁf8¥%@¥ ‘may be operatively linked to

nucl eoti de sequences encodi ng functi onal Ieader sequences directing the
gene pr Oqugt’alﬁlﬁmhQQV»@)e%eeﬁagre}‘C&%h%%en shidkd cted?frq 981%@%% 9}\1(:0(:“ ng the
y

protein L %ﬁﬁ'aﬁé , such as a po yclona ant | conpri si ng
heavy and"f4gHit” e, Fﬁ% there may be strong pol yadenyl ation signals. The
use of WD 2004/ 061104 PCT/ DK2004/ 000001 46 the nouse isotype 1gGl in the

fol | ow ng, ﬁl&ﬁfﬁ@'pﬁ&ph&a;eo(@\?} hugly %}&‘ﬁg Héﬂnpé?]%se\ﬁer?@geétéd ROL, o Rk gpded to

limt th ng he invention. ters expression of the
Gd are gPB éﬂmaYWBW@fore a cassette conprising pronDter and enhancer
el ements for expression is described. In the expression vector, each

15 3. B-microglobulin {B,m). The Fab-encoding fragments were cloned from the hybridoma
BBM.1 (a gift from Dr. L. @. Pedersen, Denmark), which was generated agalnst fum.

4. Human haptoglobin (HAP). The Fab encoding fragments were selected from a murine anti-
human haptoglobin phage display library.

5. Factor VIII (FVIII). The parental monoclonal antibody of this Fab fragment was a FVIII F25

20 monoclonal antibody (gift from Novo Nordisk, Denmark). The DNA encading the Vy and com-
plete Kappa chains of this Fab fragment was sub-cloned into a phagemid, followed by inser-
tion of the prokaryotic promoter cassette into the construct.

6. Hen egg lysozyme (LYS). This construct was generated from the D1.3 scFv clone {Boulot,

G. et al., J. Mol, Biol., 213(4) (1990) 617-619), by PCR amplification of Vi and Vy fragments
25 and cloning into a phagemid.

The phagemid clones exist either in transformed Escherichia coli strain TG1 glycerol stocks
(kept at -80°C) or as phagemid DNA preparations.



5 of the antibody genes nmay be preceded by their own mammal i an pronoter

el enments direct ing high | evel expression of each of the two chains,

whet her uni-directionally, bi-directionally or a tail-to-tail orientation
of transcription cassettes is used. In a bi-directional orientation of
expr essi owo mohwan+t o- head pronoter configuration canpOEpKUSEEH001
(construction of such a systemis described in details in US Patent No.
5,789,208, which 10 is incorporated by, reference in its entirety). In a
uni -di rectional expression system two pro noters or one pronoter conbi ned
with e.g., an | RES sequence can al so be used for expres- sion. For

const r uct (bp RFIPf anhigsie atObhe seuptiogalr efesminsiPhitraCR anpl i ficati on of the

pronoters is per- formed individually. The 5 -priner will initiate on the
5' -nost base of the pronoter, the 3'- 15 end prinmer wll include a unique
restricti B §ripetidesagueneas engpdiniggine kave chamsl df ghe g MRORertapleief dnatyzad ton, t he
frag menz_g| SRRIAYS bﬂox&f ae abtha0R e RbRGRE aser (ﬁ%ﬁalsk ofahd P&%@én@a@éggbﬁalrg%réhishe_ gel
usi ng . s i.s.follo an Xbal restriction
it goct i on e R TRt AB0E Nore Lok i irE 2ab adtierk Biionthe 3
pur i fi%catqugrces £xhibiedrvenHifaes and paryy distruisbrble Mterns: Zbe nusisatide sere t hen
TNES?) andjukh@akeecding gied Medndus Fragmdnts Q@}eiseb@e@ac?&anewgqmeggglcg{gggpg%ﬂ{gatfgs N

: r [ es stic S, i gation
)5 pare RAPRRENT DA AL RIL, Bd dcleb i EBuchieabodl SBan SRng e
conpl et e THERA-2PS ARSI hinbhstledeligst Rabtpertidea /  pronoter B) fragment. This
fragnment |s kinased with T4 pol ynucl eoti de ki nase (PNK) (NEB), the enzyne

is heat i iV . C for 20 mnutes, and the fragnment is |igated
(bl unt e@?f)ﬁéﬁn%ﬂgﬁ?\t/hgg'pgirs‘xo?on}pﬁg%e’?”est (PCR anplified pSynvcl0 (see

Figure 4) fragnent, where the 25 prinmers used for anplification anneal on

each 18 dehefall g nidn@@pRIssddetinPthe 3BRLY KaHe REaIGMNAWY¥ing BISAGH §REERI Fhihe
ressi on vectors

pr onot er ' i.gas NE Fi.gs, 1 and how ex or
P omprt i fatRend b ddAR8P el MRl b3 indiafs T8 afMre bR bR M o FECHEE 1 vl y.
These pr GhoEaPRari-Erd Al Galt fraamentsarese tdstad Indeplicetmiint ELISheMIploorpeer  choi ce
![ n the i m\ggﬁﬁdl faB fra@?e&)s, a-Fthfm!’f%‘éﬂeﬁﬂ% r&&@éc{ﬁ'pe@@dﬁllf@ftﬁ M:teﬁ«(ﬂgé\ﬁa'nﬁé}?d-

ranscri r S re or el enents, such as
enhancer@ %ﬁﬁ?éfﬁﬁ%€%%§&§ﬁﬁ %%%%ﬁgg& © &% é@ggﬁﬁ'at the site of integra-
tion and/or | RES. WD 2004/ 061104 PCT/ DK2004/ 000001 47 EXAMPLE 3
CIEval i;l&t i cgmneL ak pﬁgiewdt @6}%& Ieksytl i@'l'r?ﬁ/ﬁfuwﬁfﬂr&{éfdn;ﬂﬁ& Bﬁ:{?%ﬂ}l&!‘c’?ﬁgd’%’a g1 §i¥§4dr§m b1t

evel ope 0 : e eval yate the stabili nd reproducibility
of the manu a@bhfpﬁg1??%?@&?”mg§5€¥?n%Wﬁ@m8§ﬁwb§§£ﬁﬁﬁﬁgB%Pthonal
conposition of distinct antibodies In known conbination

(d) Design of a polyclonal model system with six distinct antibodies in known combination,

The six selected Fab-expressing clones (clones expressing Fab fragments of anti-OVA, anti-
AP, anti-B.m, anti-HAP, anti-FVIII, and anti-LYS) were characterized by testing the reactivity

20 of the expressed Fab fragments against the relevant antigens. These clones formed part of a
polyclonal model system for testing the expression and production of six distinct antibodies in
a known combination (the mini six composition). All Fab fragments encoding nucleotide se-
quences (the mini six library) were transferred into a phagemid vector (llustrated by
pSymvclO, Figure 4A),

25  (d.1) Individual transfer of the GOI's from the phagemid vector into a vector for mammalian
expression

The transfer of the genes of interest (the mini six library) from a phagemid vector to a vector

for mammalian expression was, in this example, performed by a two-step procedure. The

first step was to replace the prokaryotic promoters with a mammalian promoter cassette in a
30 head-to-head orientation. This step was followed by transferring the variable region of the



5 was prepared. The polyclonal antibody conposition was ternmed the mni six
conposition. The library of nucleic acid sequences encoding the mni siXx
conposition was ternmed the mini six library. (a) Cone origin The

foll owi ng sequences encodi ng Fab fragnments (the genes of interest) with
reacti vit wo 20y@gaiinst anti gens 1-6 were used in thispexprBbeooodks Oval bum n
(OVA). The Fab encoding fragnents were selected froma nurine anti-OVA
phage display library. 2. Al kaline phoggohat ase (AP). The Fab encodi ng
fragnents were selected froma nurine anti- AP phage display library. 15 3.
| 32-m crogl obulin (02nm), The Fab encoding fragnents were cloned fromthe

hybr i domacoBBMelpréaotgi fdssdite@im EXe cohsta@ kaE@éjﬁrtﬁ@@xpr@@i@ﬁr@édﬁanasW@icﬁbed"iﬁs

gener at ed; RIAINSE 3@ Mhs 4 ecil_le%HLpreqapt ogl obin (HAP). The Fab encodi ng
fragnments were sélec ecs Fromg muii ne anti- human hapt ogl obi n phage di spl ay

l'ibrary. 5. Factor VIIl (FVII1). The parental nonoclonal antibody of this
Fab fragmeiathewdbo-Reald Wrdrhotbr2BsseBO (promatet ANalroRdthi Hashs ik @hbd infd @ Novo

Nor di sk, rk The encodi n h and. co pl ete Kappa chai ns of
this Fab @?Q_ﬂ*’ﬁ#&ﬁ Ct%a@r %agglé@i“%ﬁyeﬁ”?gﬁﬁ 5 X}J/#afg%‘ﬁ‘%i’, @%fe@\xéd‘%@ﬁ‘ifﬁ%“r- tion
of the pridkdr gehprgesf arpvtosars amdetteral it memptadar dnteRiand N6 didest vegg

I( é s olzy {re thénYied td MoSe $1RNSHiZICHcaWRh8E B R840 -hELMbAGPlasdi@qBFonitane
oul ot ,

/. Biol.. 213( ) _617-619), by PCR
St 11 et L sicP by et ¥ g e ann &R SBLogt N badgd ot coF WAGRME 0. The
phagen d EFiEhieY Briexpressiopyéetoi.n t ransf or med Escherichia co/i strain TGL
gl ycerol stocks (kept at -80C) or as phagem d DNA preparations. WO

2004/ 061104 PCT, 004/.000001 .48 (b FLP anal ysis and DNA sequenci ng of
the nini ]Asi‘i‘%%‘a‘l“ /Sr%gfnﬁ.*“ém%a ii%fiséeéf’f%aé)@gaﬁér%‘@g %ﬁé%f'%‘:ftﬁﬁfé“ fig46y- chai ns of
t he Flb fihEdigeieshoveplasainabymedo byereRrd Peaxs ahbkdppasodiftheqbemes gatterer ns

a_bt ?l Ined oaf (erf., gtogBsvAYdre b&eerﬁﬁﬁhggpfg'e%@declﬁz&g&mkﬁ thé{ﬂéa&t&-ﬂ@ad\'/ al | |5 and

i n e re examned. [ rent Fab fr nt encodi ng se
quences SaEr PR ERUEHS arte e rUuchuie: Ba8F) i GPecs R RSHIDPETRINT B0 The
nucl eot i @e5agEXNq] fieamert temmefotipangrating pS4nedd VL fragments were sequenced and
sequences corresponding to the RFLP pattern were found. Furthernore, the

nucl eot i (}p Seguences code en readin frames and translated into
vel | - def i ned po‘foﬁ%éuﬁf’ie%ﬁ%@”a 'S%Q@IYI%W'&H%'R%‘?%W)CF I 'rﬁ’ith? PRt SfHosi ti on
15  sette and the whole of the kappa chain coding sequence was transferred into the mammalian
isotype-encoding vector (pSymvc20) by a Notl/EcoRI transfer. The resulting vector
(pSymvc21) expressed the mouse antibody of interest {e.g., anti-OVA IgG1 antibody).

The variable heavy chain coding sequence, the mammallan promoter cassette and the entire
kappa chain coding sequence from each of the six clones were transferred individually by a

20 Notl/EcoRI transfer resulting in the mammalian expression vector pSymvc21, which expres-
ses each of the GOI encoded antibody sequences as mouse IgG1 antibodies.

The six individual pSymvc21 clones containing the six GOIs were kept as TG1 glycerol stocks.

For transfection into CHO Flp-In cells, the TG1 stocks were propagated individually, and after
ODggo normalization for the number of £ coff cells, the six cultures were mixed and used for

25  plasmid preparation. This plasmid preparation comprising the six GOIs (the mini six library)
was used for bulk transfection of mammalian cells for recombinant polyclonaf protein expres-
sion,

(d.2) Mass transfer of the GOI's from phagemid vectors into vectors for mammalian expres-
sion



10 The Fab fragnments expressed fromthe clones were anal yzed using ELI SA,
in which all Fab fragnents were analyzed for reactivity with all antigens.
Fab expression was nonitored using an anti-kappa ELISA. Al Fab fragnents
were tested in duplicate in ELISA. Al clones ex- pressed Fab fragnents,
and t he Felp Hosagnents reacted specifically with thei regebexaniom@nti - gen.
No background problens were found In the ELI SA anal yses. 15 The siXx
phagem d cl ones exist in individually transfornmed Escherichia co/i strain
TGL gl ycerol stocks, which were used 1'n the nodel system for inoculation
as described below. (d) Design of a polyclonal nodel systemwth six

d: sti nc'E Brtddio the minii xmb}@w)(r@ﬁwab t&aiftzma frabR@ntS), whie lneed Rebidai- expr?ssi ng
cl ones , ' e anti- AP anti-(i2m
ant i riap raRFRAERGE R Dengds, of SEIRCED Panfhl G Oua e, AR AL e
reacti vi t%ﬂtlzﬁwoﬁﬂtrﬁ\éﬂe%pt%sléa) Péehe FrRRefRTERatis MasdsTRsiIXEUTe ot@pévafﬁtmant i gens.
These cl Cmﬂﬁrtfc&nmmde@a‘éﬁ”ormﬁacrﬁnal@Ql;:)(ﬁrjem| reﬂ]&d@ltl)n ﬁwsitemcta& dtksaﬁduefag t he
expr essi uction of six distinct antibodies in a known
conblﬁitﬂgﬁggﬁﬁg&ﬁ?nl si x conposition). Al Fab fragments encodi ng

nucl eoti de se- quences (the mni six library) were transferred into a

phagen d 1weekgrindehtal pl@terdateecdn&évnmgﬂ&érm&ls GrandrérGbilofis 4 proé’e‘éu:(edje&&nbédﬂm vi dual

ranster ARl a0 O B RIS NSl PL ALk FERLAL el gmm) an
from a pHAGRPY Pedsdrciudingdhe berdoto- heﬁeprqmmhssatﬁe axroapidtokepsashains this

exanpl e, vpes frodsraebdRimMahadsIs beR nkaeaR Wiesix Jgembivesbrsst ep was to repl ace
the prokaryotic pronoters with a mamral i an pronoter cassette in a 30

head-t o- head orientation. This step was foll owed by transferrlng t he

var i dfl e Aasgiiconersirationeofifle 0040804 PCT/ DK2004/ 000001 49 GO 's, the

pr onot er cassette and the constant kappa to the expresslon vector as
descrlbeq,Ia id t g f ¢ ? %ustr ted in g@re 4. The, head-to- head
pronot er "¢ rsq'setrf’pea"e( ISP JrbiEEs OﬂpasB\‘ RSPEP 'Ciﬁ)"f\ﬁé'sxo &P G295H'S VEFUS phageni d
vect or f dwitiethermnigbasingodivo sesiengenc®iatieddihtie \ditgesdvironifol | owed by a |igation
resul - 5 ting in exchange of pronoters frombacterial to nannalian An
EcoRl tl_digest then use nove .t he variabl e heayv t he
oad: t o WENT A BTED 2¢ A85dD BN OHERETIONg" F BBt Lroctys SRBYSE0EB I ot e
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expr g§si %.cwestu% in tﬁ@eexataeloeu@fpr&:tseydt;e%\mo@é@tmﬁ tRNAERRaRh peaﬁaepl one is
given with Iom1c art In figure 4. his figure shows plasmd

pSynchOCﬁﬁ%v%aPﬁgxneavy and kappa codlng sequences of inter- est (e.g.
gc032 OVA) are present in the phagem d vector into which the head-to-head

Plasmid Preparation 3 refers to a plasmid preparation after mass transfer step 2 (see figure
4D), which affords exchange of the variable heavy chain, the head-to-head promoter cas-
sette, and the complete kappa chain from the pSymvcl2 to the mammalian expression vec-

20 tor (pSymvc21), thus allowing expression of the six selected antibodies as full length mouse
IgG1l antibodies.

Genotyping of TG1 cells transformed with plasmid preparations used in mass transfer

TG1 cells were transformed with the mini six library in bulk by electroporation and after an
overnight incubation on 2xYT (Sigma Y 2627) plates, individual colonies were picked. In each

25  experiment 180 colonies were picked and Incubated in 96 well formats In 2xYT liquid medium
for 4 hours. Aliquots of the cultures were diluted with water, denatured and used as template
in PCR. In all experiments, the variable heavy chain was amplified. Primer sequences for the
phagemid vectors (pSymvcl0-type) were:

5-GCATTGACAGGAGGTTGAGGC-3' (SEQ ID NO 2) and
30 5'-GCTGCCGACCGCTGCTGCTGGTC-3' (SEQ ID NO 3)



manmal i an pronoter cassette construct was ligated to replace the bacterial
pronoters using a Sacl/Xhol fragnment transfer generating pSynvcl 2. From
this construct, the variabl e heavy chai n-codi ng sequence including the
pronoter cas- 15 sette and the whole of the kappa chain codi ng sequence was
t ransf er r g jost@ihe nmamual i an i sotype-encodi ng vect prr/HRrBymedd) by a
Not I/ EcoRI transfer. The resulting vector (pSynvc2l) expressed the nouse
anti body of interest (e.g., anti-OVA IgGl anti body). The vari abl e heavy
chai n codi ng sequence, the mammalian pronoter cassette and the entire
kappa chai n codi ng sequence from each of the six clones were transferred

i ndi vi duakrdnyerbor gect@® wive i ah e DiRh plohdbs fctdsett@Fbtet( hbHignc-type). mammal i an
expressi on vector pSynvc2l, which expres- ses each of the GO encoded

anti body sequences as nouse | gGl anti bodies. The six individual pSynvc2l
cl ones cont aiPnfFAY TCABAGFACTTIRAGHEBE(FEQPP Nes4)BBE gl ycerol stocks. For

transfecti on si-atErcCHOdiGAckMTGR)-b'3sEd hendGl st ocks were propagat ed
i ndividually, and after OD600 normalization for the nunber of E coil

cells, the six cultures were m xed and used for 25 plasm d preparation.
Thi s pl adiimeropioe patramce beerslovgss weieng the six GO's (the mini six library)
was used for bulk transfection of mammalian cells for reconbi nant

pol ycl.onal prptgej - _sion. . (d. Mass transfer of the GO's from
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PCT/ DK2004/ 0668 U CCBOUTCIROGEOIGAGE 3 liBEQriIMNO ) x | i brary) (here the EcoRI/ Not |
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t he ngss ta{tansdf F\; f ol Loggg thﬁ&ﬁrﬁb? gﬁﬁ%\g& eégrﬁ’ﬁ@gﬁ%ﬁ’hb'%%ﬁqﬁaﬁﬁ%ﬁﬂe
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vari - ableachh@ahessix briibndies amaiatte hgaltinmbbred ghicker dodmtkspr onot er cassette and
conpl ete kappa chains) were transferred sinultaneously as a m xture of the

Si X phaggﬁin'g?d} gecgoq. 10 Pl aim d _é)repar ations of the mni six library

Pl asmi d Préparat ree o5t BeShegrmid ¥ediir @ rapaieaveder Ber BNfiexplicat he si x
phagem dtorintprcg/ ceflgftivh-stdpeanaificabionlynetiod) ng sequences contained in the
vector pSynmvcl 0). Plasmd Preparation 2 refers to a plasm d preparation of

Si X phageﬁgig ve,FcIrtgors with the coding sequences contained in the vector
pSymvcl 2 183 PR TIRERaRHAhS faT Piepasd roaeh of thesis E4e) TG1 glycerol stocks,

15 containing one of the six phagemid vectors constituting the mini six library. The stocks were
propagated individually, and after ODgge normalization for the number of £. colfi, the six cul-
tures were mixed In equal amounts and used for plasmid preparation resuiting in Plasmid
Preparation 1. The genotype distribution of the six phagemid vectors in Plasmid Preparation 1
was tested by transformation Into electrocompetent TG1 cells and subsequent RELP analysis.

20 The distribution of the different genotypes in TG1 cells is shown in Figure 5.

The Plasmid Preparation 1 comprising the polyclonal phagemid vector expressing an equal
mixture of the six selected Fab fragment genotypes was digested with Sacl/xhol. Then the
head-to-head promoter cassette (CMV promoter/MPSV promoter) was inserted by ligation,
The genotype distribution of the vectors after the promoter exchange in the vector was

25  tested in TG1 cells after transformation with DNA from the ligation step (Figure 6).

The cells were plated and grown on large (245mm x 245mm) 2x YT agar plates and the
Plasmid Preparation 2 was prepared to generate the phagemid vector now containing the
head-to-head promoter cassette (pSymvci2),



15 which results in the exchange of the prokaryotic pronoters with the
manmmal i an pronoter cassette constructs. Plasm d Preparation 3 refers to a
pl asm d preparation after mass transfer step 2 (see figure 4D), which

af fords exchange of the variable heavy chain, the head-to-head pronoter
cas- settwomndhctioe conpl ete kappa chain fromthe pSypwpbRbgevéve manmmal i an
expression vec 20 tor (pSynvc2l), thus allow ng expression of the six

sel ected antibodies as full Iength nouse |19gGl antibodies. Genotyping of
TGL cells transformed with plasm d preparations used in nass transfer TGL
cells were transformed with the mini six library in bulk by electroporation
and af t erFram theoRlesmid glepataticruhahé ariadble h2x chbiSiceiBg Xqa672¢€) inPldieHe
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wi t h 1got hdMiah bt tr@Rthakd B egih@ ensure unanbi guous genoty- ping. The
di gestion fragnents were analyzed by agarose gel electrophoresis and bands

were visualized by EtBr staining. The nunber of individual genotypes

r esenbl edhayistrhetidora gamngped Gftpatdneferind@b€vdriabRthely dRERRGY ER8ORAGS1 0 t he
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The Plagmid Preparation 3 can be used for the bulk transfection of mammalian cells to gene-~
rate a recombinant polyclonal manufacturing cell tine for recombinant polyclonal antibody
expression,

20 The results of the mass transfer from the phagemid vector to an isotype-enceding mammal-
lan vector after DNA amplification in £. cofi cells showed that it was possible to obtain a bal-
anced distribution of the six vector constructs after they had been propagated individually
and mixed (Plasmid Preparation 1, Figure 5). The six constructs, after exchange of promoter
cassette (Plasmid Preparation 2, Figure 6) as well as after insertion into a mouse 1gG1 iso-

25 type-encoding vector (Plasmid Preparation 3, Figure 7), were all detectable at comparable
levels.,

(d.2b) Mass transfer from a phagemid vector to a vector for mammalian expression without
DNA amplification in £ colf after the Plasmid Preparation 1 step (one-step amplification
method)

30  DNA from the Plasmid Preparation 1 (here was used 25 yg) comprising the polyclonal
phagemid vector {(pSymvcl0) expressing an equal mixture of the six selected Fab fragment
" genotypes was digested with Sacl/Xhol for exchange of promoters. The Saci/Xhol vector
fragment was purified and ligated with the head-to-head promoter cassette (CMV pro-



tures were mxed in equal anounts and used for plasm d preparation
resulting in Plasmd Preparation 1. The genotype distribution of the six
phagem d vectors in Plasm d Preparation 1 was tested by transformation
Into el ectroconpetent TGL cells and subsequent RFLP anal ysis. 20 The

di stri but maneefocihe di fferent genotypes in TGL cells per/sRemomocosniFi gure 5.
The Plasm d Preparation 1 conprising the polyclonal phagem d vector
expressing an equal mxture of the siggsel ected Fab fragnent genotypes was
digested with Sacl/ Xhol. Then the head-to-head pronoter cassette (CW
pronoter/ MPSV pronoter) was inserted by ligation. The genotype
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reconbi ngng,palyycl onal manufacturing cell line for reconbi nant polycl onal
ant i body Bg<preSS| on. 20 The results of the nmass transfer fromthe phagemd
vector to an isotype-encodi ng manmal -

20 The one-step amplification method might Introduce some scrambling among the heavy and
light chains from the six Fab encoding sequences resulting from the generation of undesired
ligation products, which are normally omitted during amplification in E.cofi. However, if such
scrambling occurs, a screening step can be introduced to ensure that sufficient clonal diver-
sity is maintained.

25  (d.2c) Direct transfection of mammalian cells following promoter exchange

The product from the plasmid preparations of the mini six library from either the two-step
amplification method or one-step amplification method can be used directly to transfact
mammatian cells in bulk for recombinant polyclonal antibody expression.

(d.3) Testing of the Transfected Mammalian Cells

30  The known antibody combination of the mini six polyclonal model system can be used to test
and ensure that the mass transfer and transfection into mammalian cells occur in a way that
maintains the clonal diversity and without introducing bias In the composition of the antibody
variable sequence genotypes during transfection and subsequent culturing. The methods by



lan vector after DNA anplification in E. coil cells showed that it was
possible to obtain a bal- anced distribution of the six vector constructs
after they had been propagated individually and m xed (Plasm d Preparation
1, Figure 5). The six constructs, after exchange of pronoter cassette

(Pl asmi d Rrepag@tioon 2, Figure 6) as well as after inperbikmosyoné® a nouse

| gGlL iso 25 type-encoding vector (Plasm d Preparation 3, Figure 7), were
all detectable at conparable |evels, .2b) Mass transfer froma phagem d
vector to a vector for mammalian expreSsion without DNA anplification in
E. coil after the Plasm d Preparation 1 step (one-step anplification
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whi ch t heo b¥ ahfaddhife FRBArRIBmMAAtebRBorSi X Cl Ones are expressed in the context
of nouse 1gGl anti bodi es, cor- responding to Plasm d Preparation 3 from

d.2a). The genotype distribution in TGL cells after transformation with
t he pl asfinglqirepdiirde intasrfticonrpttbide ofithe siteefesigngl tafdet sitd @it beretrhioated $yshown i n
Fi gure S.negative selection, because the selectable marker will be present in the genome without a
20 promoter or a start codon. Thus, recipients of these random Integration events do not survive
the selection process.

Transformants having multiple integrations where one of the recombination events occurs at
the target site will survive the selection process; however, the probability of this type of mul-
tiple integrations is extremely low. This event would, therefore, lead to minimal scrambling of

25  the polycional protein. Further, because there would be 100 to 1000 other clones encoding
the same recombinant polyclonal protein, even if ectopic expression is high, the scrambling
effect would be less than about 1% if multiple integrations occurred. As mentioned previ-
ously, the probability of ectopic integration can be reduced by reducing the quantity of DNA
used in the method,

30  The least likely event is a multiple tandem integration at the target site. Using the Fip recom-
binase system described here, this type of event will be rare because the exclsion activity
from the chromosome is significantly higher than the integration activity. However, should
tandem Integration occur at an unacceptably high frequency, the Flp system can be ex-



20 The one-step anplification nmethod m ght |Introduce sonme scranbling anong

the heavy and 1light chains fromthe six Fab encodi ng sequences resulting
fromthe generation of undesired |I|igation products, which are normally
omtted during anplification in E.coll. However, if such scranbling

occurs, aweCheewvimg step can be introduced to ensure pd@prmdidobmel ent clonal
diver- sity is maintained. 25 (d.2c) Direct transfection of mammalian cells
foll owi ng pronoter exchange The product fromthe plasmd preparations of
the mni six library fromeither the tWwo-step anplification nethod or
one-step anplification nethod can be used directly to transfect mamualian
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e.g., 19/ 10" cells when perform ng 15 transfection wth Lipofectam ne or
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Carlsbad, CA). These transcriptional switches can be induced at an appropriate time point

(e.q., when the pool of cells is fully expanded) to minimize any proliferation bias due to

variation In gene expression or the proteln product. The present experiment was not per-
20 formed with such control elements.

After transferring the six selected GOI from the phagemid vector to the mammalian expres-

slon vectors, either individually as described in (d.1) or by mass transfer as described in

(d.2), the mammalian expression vectors were used for transfection into a hot spot in a CHO-

Flp-In cell ine by using site-specific integration for expressing the six distinct antibodies as
25  described below,

For the individually transferred GOI (d.1), plasmid DNA's were propagated individually and
used for individual transfection into CHO Fip-In celis or the TG1 stocks were propagated indi-
vidually, and after ODggp normalization for rumbers of £, coli cells, the six cultures were
mixed and used for plasmid preparation. This plasmid preparation containing the six genes of

30  interest was used for bulk transfection of mammallan cells for recombinant polyclonal anti-
body expression.
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mni six Vbt 4FY) %t Ieast 100, preferably 1000 and nost preferred
into 10000 cells. A polyclonal cell line containing a |arge nunber of

i ndi \wduahrs %@l ) s@e?blﬂf &%%s% th@l@cﬁ%@m%ior( 5 %Hj%'hwpﬁhe%ls ?e)slslaﬁt to the

statisti Caﬁb‘% %F | ess |Infl uence
prol i fer8t1 oM rarey %@S'?tﬁmexirﬁufa?” Sk r@c'aﬁwt%éﬁr@n%at%w gersra%ii Bg lopte y of
bi as in Thecdls pertaipelsiroleanat ofphokipiRacortmpoisn Targer. (FAT) skerdnb@re thut rasdght  be

an advantageuded a8 RS 8 I@reh&‘@%@%ﬂ@&é@m%?&%roﬁ%b lusr% {)f’lﬁelz L Eﬂ?@rﬁ{tﬁ@iﬁ%—g on.

Thi s can_be y sub-cloning the host ce
trasfect P0H." Ca%bg %g(mess is de- scribed in the paragraph regarding clonal

diversity. For polyclonal libraries in which further bias control is

desi gabl g 2t henskdchdd ofc@iPQad tion of the polyclonal protein product can be
control l ed by introducing an inducible transcriptional control 15 el enment

into the expression vector platform Suitable inducible control elenents
i ncl ude, Tikpe cekanplagss vBIhG Fak werd iabduldtdl BtBh.oSCict nae, Fldzrrﬁdéké/iwferij-ﬂrﬁes NJ)
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can be |p uce q at an appropriat
ransfection methods using uGENEfM6 (Roche), Lipofectine™, LipofectAmine™, or Lipofec-

tAMINE 2000™ (Gibco) according to the manufacturer’s instructions. In this example, Lipo-
20 fecAMINE 2000™ was used as transfection reagent. Briefly, on the day before the transfec-
tion, exponentially growing CHO-Flp-In cells were seeded as described above and Incubated

O/N at 37°C / 5 % CO,. Wells with an 85-95 % cell confluence were used for the co-transfec-
tion,

Two tubes with the following contents were prepared:
25 Tube 1: 0.5 ug of an individual expression vector with GOI described in (d.1) {e.g.,
pSymvc2l with OVA) + 4.5 ug mp040 (a maxi preparation of pOG44) (a plasmid expressing

recombinase Fip) were added to 250 ul Optimem (1.5 ml Eppendorf tubes).

Tube 2: 7.5 pl LipofectAMINE 2000™ was added to 250 pi Optimem {1.5 ml Eppendorf tubes)
and Incubated at room temperature (RT) for 5 min.



(e.g., when the pool of cells is fully expanded) to m nim ze any
proliferation bias due to variation In gene expression or the protein
product. The present experinent was not per- 20 forned with such control

el enents. After transferring the six selected GO fromthe phagem d vector
to the nmawmtedonaosi@Xpres- sion vectors, either individeed/by20ase0d@scri bed in
(d.1) or by mass transfer as described in (d.2), the mamralian expression
vectors were used for transfection intg a hot spot in a CHO Flp-In cel
line by using site-specific integratioff for expressing the six distinct
anti bodies as 25 described below. For the individually transferred GO

(d. 1), plAembosteRNK SRS PiRRAGAEEHHE AGUINIEYBY) InYurRRsh at488E: SOfid, ndi vi dual
transfection into CHO Flp-In cells or the TGl stocks were propagated indi-

vidual ly, and after OD600 normalization for nunbers of E. coil cells, the
si x cul t uthesPNeekiofeatimiael camdexgs eidreftomsieliras i ite pripaittateiloaccorBimggo pieasm' d
prepar at i R BRI NhREictde, Si X genes of 30 interest was used for bul k
transfection of mammalian cells for reconbi nant pol ycl onal anti- body
expressi on. WO 2004/ 061104 PCT/ DK2004/ 000001 56 For the mass transferred
GO (d. 2a6After 24 h2the cplisasme detBitiAl by aypsigisbitdr : 3) rahditeiotted ta aT-@5@kkB: arfel p- | n
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(I'nvitrogen, Carlsbad, CA) was nmaintained in Hams F-12 me- dium wth the

addition @fs gleiléét%?“oﬁgte(%eat\)é infRfnks %d%{? Dt @RMn b BeleageROT B (IVILT O-

gen, Carl ) culturing s were detached by trypsin
and split accor ding to manufacturer'’ s instructions. Cells were grown at 5%
C2, 37C.CeNederenuisingtedretiet Ay@dmydi BisvieGionprasire intid be®reeMiekd)instreel | |1 ne
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(I'nvitro- !@ Transtectio i ssue

cul ture §° 1”89’ B BORSNY RethaiskesicABEningtthe trapsfastantspeperpliy ackxIRg B | n

cel | s/ wéhd methnd dederipagbat @ d), @ d\NransfSwa td ndw UelBCRr prépasasdreatd wh ir0éx-t hese

cel | sswag-Rebf ALoREdesting different transfection methods using FUGENETMb
(Roche), LipofectineTM LipofectAm neM, or Lipofec-

Each pool of cells or single clones, that was resistant to the threshold Hygromycin B concen-

tration, was subsequently grown to confluence in 6-well plates, replated in Petri dishes, T-25,

T-80 and T-175 flasks in their respective medium pius Hygromycin B. When exponentially

growing cells reached 80% confluence in T80 tissue culture flasks, vials of each cell line were
20  frozen and stored In liquid nitrogen N,(L)- freezer.

For transfection with a mixture of plasmids containing the six genes of interest (the mini six
library), the six individual cultures were normalized at ODgq for numbers of £, coff, mixed and
used for a polyclonal plasmid preparation containing the six genes of interest. A transfection
procedure using 7.5 times as much of the reagents and cells described above was carried

25  out, producing a recombinant polyclonal cell line expressing a mixture of the six distinct anti-
bodies.

The six cell lines expressing individual members of the selected antibodies and the cell line
expressing the mixture of the six distinct antibodies were during cultivation and propagation
tested for antibody production by antigen-specific ELISA.

30 (f) Monitoring the composition of a polycional cell line expressing six distinct antibodies of
known combination



t AM NE 2000TH (G bco) according to the manufacturer's instructions. In this
exanpl e, Lipo 20 fecAM NE 2000TM was used as transfection reagent.

Briefly, on the day before the transfec- tion, exponentially grow ng

CHO Fl p-1n cells were seeded as descri bed above and Incubated O'N at 37C /
5 % CO2. Wil dosyostfoln an 85-95 % cell confluence were uperpkmosbche1
co-transfec- tion. Two tubes with the follow ng contents were prepared: 25
Tube 1: 0.5 pg of an individual expres& on vector with GO described In
(d.1) (e.qg. psymvc2l with OVA) + 4.5 pg np040 (a nmaxi preparation of
pOx4) (a pI asm d expressing reconbinase Flp) were added to 250 pl Optinmem
(1.5 m Eppgsndetihg baiasne. of T lectedYes diiM@taGHMENE PRI wagradded to
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100 nmh pd{rﬁliferétf@rrééesm olowady Besuts #ng desasibéd Mlaw.i ent M xture F-12 Ham + 10%
FCS + 2 nM L-d utam ne rredl umw th 900 pg Hygronycin B/m as selection

pressure. See site-s |f|c ntegrants an bcultlvatlon
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pressur e feeed metf@mlﬁsm@@“emm,frqmthe 610800 npendliod istursofiwetie ref reshed every

2 to 4 days with new nedi um contai ning the sanme concen- 10 tration of
selectin of cells in the T-25 flask and in Petri

ent rviv ool
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for furt veks/pt diseeglien, 800 Wrvdes transfrered o vachrealitol e hetdl of tdreli-wanpigeegeur e.  Sone
singl® clpaesatalrie Ricked v(tél!§ \Nﬂg s@@le%@ibllm 8 werk iRt &/Wﬂh%%r §)Wélfstht he
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use i n ex30 “¢HorpiOarisiaomh Vseeeversttiadsfesed Bachthpodd-welf pleel T |dof ienghkescl ones,

that was yisesisbanbs Lo rhiraNeldet AR Kiiblufy BAAGSN- tration, was
subsequently grown to comPI uence in plates, replated in Petri

di shes, T-25, T-80 and T-175 flasks in thel r respective medi um pl us
Hygr onyci n BY'-OAféMAGXEIMeATTARIACY3’ (SF@IM NG 6¢erhd s reached 80% confl uence in

T80 tisssue cildtgrechtrsbiecrcaAlkss ?%Ec?ﬂﬂ@o‘ﬁ line were 20 frozen and
stored In liquid nitrogen N2(L)- freezer or transfection with a m xture

of plasm ds containing the six genes of interest (the mni six
RFLP was performed using Hinfl and N/alll on 10 wl of RT-PCR mixtures in 15 u! reactions

that were incubated at 37 °C for 2 hours. The digestion fragments were visualized using

agarose gel electrophoresis followed by EtBr staining of the gel. The genotype distribution of

cells producing anti- OVA, anti-AP, anti-B,m, anti-HAP, anti-FVIII, and anti-LYS was followed
20  over time (days 16 and 34 after transfection), see Figure 9.

(f.2) ELISA of samples derived from CHO-Fip-In cells transfected with the plasmid prepara-
tion from the ODgge normalized mixture of £, coli (d.1)

The polyclonal CHO-Fip~In cell line (e.3) was trypsinized and 3 x 10° cells were plated in T-75
flasks in F-12 HAM + 10% FCS + 2 mM L-glutamine and 900 pg hygromycin. Medium was

25  changed every day and at day 3 supernatants were selected for ELISA. Antigens, (p2-micro-
globulin (a gift from University of Copenhagen), alkaline phosphatase (Sigma}, ovalbumin
(Sigma), factor VIII {a gift from Novo Nordisk, Denmark), hen egg white lysozyme (Sigma),
and haptoglobin (Sigma)) were diluted in 50 mM carbonate buffer to 10 ug/mi. ELISA plates
were coated with antigen (50 pl to each well) and incubated O/N at 4 °C, Wells were washed

30 4 times with washing buffer (1x PBS/0.05% Tween 20) and blocked for 1 hour with 2% skim
milk powder in washing buffer (100 pl to each well). 50 pl samples were added to the wells



l'ibrary), the six individual cultures were nornalized at OD600 for nunbers
of E. coli, mxed and wused for a polyclonal plasm d preparation containing
the six genes of interest. A transfection procedure using 7.5 tines as
much of the reagents and cells described above was carried 25 out,

pr oduci ngwa Jegm@nik nant pol ycl onal cell |ine expressipgraxivoxdose of the
six distinct anti- bodies. The six cell |ines expressing individual nenbers
of the selected antibodies and the cell line expressing the m xture of the

six distinct antibodies were during cul’tivation and propagation tested for
anti body production by antigen-specific ELISA. 30 (f) Mnitoring the
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transfection), see Figure 9. (f.2) ELISA of sanples derived from CHO Fl p-1n

cells transfected t he Ias id prepara- tion fromthe OD600 nornalized
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Firstly, these evaluations (tests) of preservation of the polyclonality in the manufacturing

20  system showed that mass transfer of the six selected genes of Interest from the mini six li-
brary (encoding anti-OVA, anti-AP, anti~8.m, anti-HAP, anti~-FVIII, and anti-LYS) from
phagemid vectors into mammalian expression vectors was possible without introduction of
sefection or proliferation bias (Figure 7), thereby ending up with comparable frequencies of
the six selected genes of interest,

25  Secondly, bulk transfection of CHO-Flp-in cells with a mixture of the constructs containing the
six selected genes of interest also resuited In comparable distribution of the constructs in
isolated mammalian cells. The genotype distributions of the six selected genes of interest
over time (day 16 and 34 after transfection) were also similar {(Figure 9), indicating that the
expression system up to day 34 maintained the original, equal distribution of the six geno-

30  types, without introducing proliferation bias.

Thirdly, the cells transfected in bulk with the mixture of the six genes of interest showed ex-
prassion of all six antibodies, as examined by antigen-specific ELISA on supernatants from
cells 34 days after transfection (Figure 10). The ELISA results for the different antigens are
not directly comparable in terms of antibody amounts, due to different binding affinities.



The polyclonal CHO Flp-1n cell line (e.3) was trypsinized and 3 x 106 cells
were plated in T-75 flasks in F-12 HAM + 10% FCS + 2 nM L-gl utam ne and
900 g hygromycin. Mediumwas 25 changed every day and at day 3 supernatants
were selected for ELISA Antigens, (p2-micro- globulin (a gift from

Uni ver si t wooduogdgpenhagen), al kal i ne phosphat ase ( Si gneggmnRwal e n

(Sigma), factor VIII (a gift from Novo Nordi sk, Denmark), hen egg white

| ysozynme (Signa), and haptogl obin (Si &{m)) were diluted in 50 nM carbonate
buffer to 10 g/m . ELISA plates were coated with antigen (50 | to each
well) and incubated ONat 4 C Wlls were washed 30 4 tinmes with washing
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the m xture of the six GO. The result is shown in Figures 11. This shows
that the anti body expression | evels are conparable anong the individually
transf ectt&BMB&E3A | ines (e.g. a cell line transfected with an anti-02m
encodi ng vector expr esses a conpar abl e anount of anti body conpared to a

cell Iin a 15 vecto ncodi ng anti - AP anti body The term
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Firstly, se,eva atlon est f preservation of the polyclonality in
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genes of Interest fromthe mni six Il- brary (encoding anti-OVA anti-AP,
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conpar abPpletef Apiordmatielysidafays later 20 wells with single colonies were identified and cells were
trypsinated and transferred to 24-well plates. One of the sub-clones, CHO-Flp-In clone 019,
was selected for future studies after characterization of growth behavior as well as expression
20  levels.

(b} Bulk transfection and selection of CHO-Flp-In clone 019 celis

Transfection was performed in triplicate, and selection of the CHO-Fip-In clone 019 cells were’
essential carried out as described (Example 3, section e.2 and e.3}, with the exception that a
Neomycin selection marker replaced the Hygromycin marker in pSymvc21 (figure 4.e). Con-

25 sequently, Geniticin (450 pg/ml) was used instead of Hygromycin 8 during selection and cul-
tivation of the cells,

(c) ELISA of samples obtained from CHO Fip-In clone 019 cells transfected in bulk with the
mini six library



the six selected genes of interest. 25 Secondly, bulk transfection of

CHO Flp-in cells with a m xture of the constructs containing the six

sel ected genes of interest also resulted in conmparable distribution of the
constructs in Isolated mammualian cells. The genotype distributions of the
si x sel ecwaxhogrosess of interest over tinme (day 16 andp@dpricbeso0ooi
transfection) were also simlar (Figure 9), indicating that the expression
systemup to day 34 nmaintained the original, equal distribution of the six
geno 30 types, without introducing proliiferation bias. Thirdly, the cells
transfected in bulk with the m xture of the six genes of interest showed
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bul k tran clone from the ncell line wth the
mni six ?‘1 gf’ e '”d Vé%“ag?.?ié‘!’cclr%?mon‘?jo Yy i gi nal CHO Fip-In cell line 15 The
ori gi nal CHOFIp incell line (Invitrogen) was cultured as descri bed

(Exanple 3 section e. 1). After trypsination cells were counted and pl at ed
with 1 c&XhMpE3Brel |l in a 96-well culture plate. Approxinmately 14 days

| ater 20 wells with single colonies were identified and cells were
trypsinated and transferred to 24-wel|l plates. One of the sub-clones,

CHO- Fl p- EKA/tBR & pPlFonalify oresavaitandpy cigrterge aenerated by @&ingsipdyidually

char a6t ettiarsttdtanCrod Figriowk/ls dtehavdctsn. as wel | as expression 20 levels. (b)
Bul k transfection and selection of CHO Flp-1n clone 019 cells

(a) Individual transfection and selection of CHO-Fip-In cells

The experimental procedures for generation of the six cell lines expressing the individual
members of the mini six library has been described previously (Example 3, section e.3). The
six cell lines expressing individual members of the mini six library were mixed immediately
20 after selection in equal numbers (5x10° of each cell line) and the mixed cell population was
cultivated for 85 days. Three separate mixtures were made from the individual cell lines.

(b) ELISA of samples obtained from polyclonal cell cultures generated in (a)

Samples were taken every fortnight and the composition of the antibodies expressed from
the mini six library was determined by ELISA as described (Example 3, section f.2). ELISA

25  was performed at day 8, 17, 30, 45, 57, 72 and 85 after the mixing. The results (mean £ SD
of triplicate experiment) are shown in figure 13. All six antibodies were detectable 85 day
post mixing. As previously mentioned (Example 3, section £.2), the readings for different an-
tibodies were not directly comparable but data presented in figure 13 shows relatively stable
expression profiles at least up to day 45 after mixing, after which a general drop in produc-

30  tivity is observed. Furthermore, comparison of results obtained from three independent mixes



Transfection was perfornmed in triplicate, and selection of the CHO Flp-1In
clone 019 cells were' essential carried out as described (Exanple 3,
section e.2 and e.3), with the exception that a Neonycin selection marker
repl aced the Hygronycin marker in pSynmvc2l (figure 4.e). Con 25 sequently,
Geni ti ci nwolBG/@gioml ) was used i nstead of Hygronmyci n Bctokbangose@hecti on and
cul- tivation of the cells. (c) ELISA of sanples obtained from CHO Flp-In
clone 019 cells transfected in bulk with the mni six [ibrary WO

2004/ 061104 PCT/ DK2004/ 000001 61 The Cells were cultured for 73 days post
transfection and sanples for ELISA were taken at day 17, 31, 45, 59 and
73. A qgaamaivécasmnm &h}e&%d%&ﬂi[é&o&bﬂ%ygﬂﬂgékﬂg smelrni:ib%@é% irﬁ'did%:tinﬂhé% @g;i b% di es
as stan r as descri be anple 3, section, f.2). e
results faie%%% M%@ﬁefreeg'%fi% elggndent transfections are shown in figure 12.

D fferent expression profiles between 5 different transfections were

obser ved.(cHuMNSEn frahlthSépeanbitpodi es were detectable in all ex- perinents
up to day 59. (d) Conclusion fromthe experinment Experinments with the
Neonyci n sel ection systemon CHO Flp-1n clone 019 cells showed rela- tively
pr eser vedobgipral seli etures 6frnpased of mikingds\df delgltrabsfedheindividosliytwih disbintths af t er
bul k tsr ansdreers ddnd in@i sikfibi@k) oked conPasitlorl Er%gér%’csoﬂfat fhaliplth by dafter

suffici ennt]ixiLorA ganuf. cruri n%vé%urﬁosﬂgs Thg, atch to bat%_h vari aftl on

obser ved WARTHEUERP O PR BYER I PR IPHY VL MBI RPS S eSS PYE M '8k 2i ng

st ock of nedefackeng peraedes Jartbermpre, driplicete priputoentsarave BXANPES BB EehY uat i on of
pogyC! 3naﬂlldidaﬂn@f]i:ﬁﬁt@]i)(‘{/@t%fQélls'tlgan%&tbdeﬁHikadUﬂ93A|111|91Q:m%¥r§[%t%gns@r?éct@:ré%lﬂ&gin( )

i ndi vi dua|. ransfecte ip-ln cells after selection. (a

| ndi vi dug'?'l(‘%ercéeﬂsc'iﬁ'éué%sl V(V)'ﬁ" '8%3’%@%%%3”850@0 Fip-1n cells The experi ment al
procedures for generation of the six cell lines expressing the individual
menbers of the mni six |ibrary has been described previously (Exanple 3,
sect ilfn &XB8YWPLEPhe six cell |ines expressing individual nenbers of the mni
six library were m xed i medi ately 20 after selection in equal nunbers
(5x105 of. each cell. |ine) d the m xed cel] population was. cultivated for
85 days. E*Fﬁ3’58%%%%?5?@”*%@?%%58%{”@3%?6@6@?%ﬁ?’{@?@’y MRAVGTAIG <€ &1 1 i nes.
(b) ELI SA of sanpl es obtained from polyclonal cell cultures generated in
(a) Sanplgsey It ) moesition of the

ant i bodi é? e%ﬁ%@%ﬁ%ﬁgﬁ%%%@ﬂrﬂb%gﬁ iﬁtfb?g% gﬁ&ﬁggﬁdet erm ned by ELI SA as
descri bed (Exanple 3, section f.2). ELISA 25 was. perforned at day 8, 17,
30, 45, BrolietBorasfdul8hafatierizddhwalbikinFgndinbBhhagesiohdshaé bemndenSikd as fol-

lows. Four eight-week oid female BALB/c mice were immunized i.p. and s.c. with 50 ug OVA

15  in complete Freunds Adjuvant and boosted with OVA in incompiete Freunds adjuvant at days
21 and 42 after immunization day 0, and it was confirmed that all animals had sera con-
verted against OVA, as measured by an antigen-specific ELISA. Spleens were harvested from
the best responding mice at days 31 and 52. Fab-displaying phagemid libraries were gene-
rated from splenic RNA, using the phagemid vector (SymvclQ) as previously described. The

20  resulting libraries contained approximately 10° independent clones. Selection of these libra-
ries was performed by reacting 5 x 10™ Fab-displaying phagemids with OVA coated on NUNC
immunotubes, followed by washing and acid elution of binding phages. As eluates from the
first round of panning contained a significant proportion of OVA binders, eluates from first
and second rounds of panning were screened for OVA-binding phage clones.

25 [Initially, OVA-reactive phage clones were identified by ELISA. In brief, ELISA plates were
coated with OVA and reacted with the phage-displayed Fabs, followed by an HRP-conjugated
secondary antibody, For negative controls, irrelevant antigens (BSA) or irrelevant phage-dis-
played Fabs (anti-AP) were used.

In addition, a HDS method, based on OVA immobilization on PVDF membranes, was estab-
30  lished. These two methods resulted in the identification of separate subsets of clones, i.e.



of triplicate experinent) are shown in figure 13. Al six antibodies were
detectabl e 85 day post mxing. As previously nentioned (Exanple 3, section
f.2), the readings for different an- tibodies were not directly conparable
but data presented in figure 13 shows relatively stable expression

profil es =tojoesmsiioup to day 45 after m xing, after whpchprogeaessal drop in
produc 30 tivity is observed. Furthernore, conparison of results obtained
fromthree i ndependent m xes WO 2004/ 061104 PCT/ DK2004/ 000001 62 showed
simlar expression profiles over tinme of the mni six antibodies indicating
that the results were reproducible. (c) Conclusion fromthe experinents
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anti-oval bum n reconbi nant pol ycl onal antibody manufacturing cell line (a)
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ries was performed by reacting 5 x 10" Fab-di spl ayi ng phagem ds with OVA
t ' b | ut i
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significa&kt proportion of O\/A bi nders, eluates fromfirst. and second
rounds of panning were screened for OVA-bi ndi ng phage clones. 25 Initially,

vere ooal S ol B e By b B e G- e KRBT o) [ oned
by an HRPEEFjcagHe tustrabaddmfiavty ‘anwlipothy firftetepnsgattavee fommaks withr r el evant
ant i gens tf{dB®hoef cdskdte vavaidad RRABRT SHehtation of the selected mammalian promoters,
20 thisis followed by transferring the variable region of the genes of interest and the promoter

cassette to an expression vector. The head-to-head promoter cassette {promoter A/ pro-

moter B) can be inserted into the phagemid vector of each clone by using a Sacl/Xhol digest

followed by a ligation resulting In exchange of promoters from bacterial to mammalian pro-

moter (pSymvei2).

25 An EcoRI and Notl digest will then move the sequences encoding the variable heavy chain,
the head-to-head promoter cassette (promoter A/ promoter B) and the complete kappa chain
from the phagemid vector (pSymvcil2) into an isotype-encoding vector, pSymvc20. The
pSymvc20 vector can accept any Notl/EcoRI fragment from the phagemid vector. This frag-
ment would transfer the sequence encoding the varlable heavy chain td connect with the

30 constant heavy chain sequences in pSymvc20 as well as the entire sequence encoding the
kappa chaln to be connected with bGH PolyA sequence. This mass transfer wili result in ex-
presslon vectors as shown in Figure 1, which express the variable heavy regions and the en-
tire kappa chains as mouse IgG2B antibodies after the mass transfer.



pl ayed Fabs (anti-AP) were used. In addition, a HDS nethod, based on OVA
i mobi |'i zati on on PVDF nenbranes, was estab- 30 |ished. These two nethods
resulted in the identification of separate subsets of clones, i.e. WO

2004/ 061104 PCT/ DK2004/ 000001 63 sone clones that recognized OVA in one

set - up angkomba/dciioh he ot her and vice versa. For Fab- digpkayimgophage
clones that reacted with OVA by either ELISA or HDS, the nucleotide se-

guence encodi ng the variable domain of_ the VH was determ ned by DNA
sequenci ng, and the genetic diversi tyd\/vas estimated by phyl ogenetic
anal ysis, using the Vector NTl software 5 package. The resulting panel
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vector, s trans, 10 fer and nmanmal i an

expr essi o(ﬁgg’&Pﬁegséén "ﬂ ‘B‘B‘cﬁ"@ ”'Ia‘wée&"bﬁ"eg% @V%“Ffl‘?e?’b?cﬁ the form of nouse
| gA, g&2A or 1 g&B anti bodi es. Because we have fully characterized the DNA
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expres- sion The trsap erest froma &a vector to an
expr essi SRCRLEBE PIEI0gal %bc’dg?@ﬁ %F%%Eﬁ”é‘”%ﬁ“v%@tﬁféﬁ‘é g ?-ﬂe@%ﬁ% %), where
t he fli0r sttargetng, the gerexdd frdergs eofodpraomct memben df hihe febeniprapbpbledoressetrt € Wit h

head-t o- hﬂ@@w@é&h@%@&f*&&a@&n Fnh:ﬁe §§40%to?gamm%bt@@c§lr 9@5@5@5%‘?&5&1@' s is
| e regi on es 0 |nterest and

fol | oned transferri

the pr omitbrre LRl i B e §380h SotstiuPupninarE daaRS £OS AR g oot o
casset t e epgy oansfegted All.pr o- noter B) can be inserted into the phagenid
vector of each clone by using a Sacl/Xhol digest followed by a ligation
resulting. in exchange, of praonpters frombacterial to ma Ila ro- noter
(peymvel 37¢ CERRAR R sRATREET oit GRCroRpred b B oS A es
encodbng ekdreple dr(e.dt8.B. heavy chain, the head-to-head pronoter cassette
(prom)ter At pronoter B) and the corrpl ete kappa chain fromthe phagem d
vect or nvgl 2% into an |sot pe encodi ng vector, pSynmvc20. The pSymvc20
vect or c HUUREY SNPORIBET FERMR £ r agment from t he phageri d vector. This
frag- nent would transfer the sequence encodi ng the variabl e heavy chain to

connect W kRsurdat the mass transfer and transfection into mammalian cells occur without intro-
duction of considerable bias with regard to cloning, expression and diversity among the Indi-
vidual clones the process of mass transfer and mammalian expression can be monitored with
20  the following methods:

1) Analysis of generation time of the pools of cells from each transfected construct,
2} Analysis of expressicn level of the pools of cells from each transfected construct,
3) Analysis by RFLP on singie celis,
4) ELISA of the produced antibody mixture,
25  5) Mass spectrometry of the produced antibody mixture,
6) Analysis by Tagman PCR (real-time PCR) on a defined batch size using V region-specific
primers to identify ratio’s of each different clone, or
7) Analysis of the batch over time cultivated with and without selection pressure (hygromy-
cin) can be performed for the following parameters:
30 a) clonal distribution
b) protein expression levels {quantity and distribution)
¢) genomic stability
d) effects of adaptation to serum-free media.



30 constant heavy chain sequences In pSymvc20 as well as the entire
sequence encodi ng the kappa chain to be connected with bGH Pol yA sequence.
This mass transfer will result in ex- pression vectors as shown in Figure
1, which express the variable heavy regions and the en- tire kappa chains
as nouse Wwy@k/mniik bodi es after the mass transfer. WOr@HOKZ006dd64

PCT/ DK2004/ 000001 64 The vector, pSymvc20, can contain the npbuse constant
regions of the heavy chain of the Ig | g&A, 1g&B, IgE or 1gG genes,
and is thus capabl e of expressing any the rel evant nouse inmunogl obulin
i sotypes of choice, (c) Expression of an anti-oval bum n reconbi nant

pol ycl onafe yarméduamstyof an Byiti-BRaSuntih Adk8hBhanti3F B YRNLES Sl the variable
region of the heavy chain, the pro- noters and the entire kappa chain are
noved from a phage vector library to isotype-enco- dihg vectors resulting
in a pol yBlegammbimanhralicionalexpbas orwincive CHOFIpebnpt Sid i grown Thiiffeiest fudl - | owed
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| ocati on rdesictdrbe genone of each transfected cell, and at the sane tinme
integrating only one copy of the expression construct containing said
nucl ei ¢ acid sequence in each transfected cell. The cell cultures and the
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anti body m xture, 6) Analysis agman (real-time PCR) on a defined
bat ch size using V region- speC|f|c priners to identify ratio' s of each
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W t hgyt sghestion pressure (hygrony-

Other embodiments and uses of the invention will be apparent to those skilled in the art from
consideration of the specification and practice of the Invention disclosed herein, It is intended
that the specification and examples be considered exemplary only, with the true scope and
spirit of the invention belng indicated by the following claims.



cin) can be performed for the foll ow ng paraneters: 30 a) clonal
distribution b) protein expression |levels (quantity and distribution) «c¢)
-genom c stability d) effects of adaptation to serumfree nedia. WO

2004/ 061104 PCT/ DK2004/ 000001 65 (e ) Production of an anti-oval bum n
reconbi nant pol ycl onal anti body conposition The reconbi nant pol ycl onal
anti body producing CHO-Flp-In cell lingsis grown in different cul- ture
systens, including conventional small culture flasks, Nunc rmultilayer cel
factories, and snmall high yield bioreactors (M niPerm |NTEGRA- CELLI ne).

Further, the cell lines are adapted 5 to serum free suspension for
subsequeoptaiggl tivation in spinner flasks, hollow fibers, and bio- reactors.
The nedia used to grow the selected cell lines are serumfree, protein free

or chemcally de- fined nedia as reco nde t fonal -
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pol ycl onal nu- actu

Mk di ng
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protein; and . S | |
d) selecting cells comprising an integrated copy from said library of variant nucleic

acid segquences.

20 2. The method according to claim 1, wherein the polyclonal protein is not naturatly associ—.

ated with said cotlection of cells.

3. The method according to claim 1 or 2, wherein said polyclonal protein is a polyclonal

antibody or antibody fragment.

4. The method according to claim 1 or 2, wherein said polyclonal protein Is a polyclonal T

25  cell receptor or T cell receptor fragment.

5. The method according to any one of the preceding claims, wherein sald library of vectors
is introduced into said host cell line by bulk transfection of a collection of said host cells with

said library of vectors.

6. The method according to any one of claims 1-4, wherein said library of vectors is intro-
30 duced Into said host cell fine by semi-bulk transfection of aliquots of said host cells with frac-

tions comprising 5 to 50 individual vectors of said library of vectors, and said cells are pooled

to form a collaction of cells suitable as a recombinant polyclonal manufacturing celi fine prior

or subsequent to the selection of step (d}.



sequences; b) Introducing said library of vectors Into a host cell I|ine,
wherein the genone of 10 each individual cell of said host cell Iine
conpri ses reconbi nase recognition sequences, matching those of the vector,
at a single specific site in Its genome; c) ensuring the presence in said
cells of one or nore reconbinases so that the variant nucleic acid
sequences of step (a) are integrated sigve-specifically in the cells of the
host cell line, where said one or nore reconbi nases is/are either |)
expressed by said cells 15 into which said nucleic acid sequence |s
|ntroduced détgggratl encode ég% the vectors of step a

provi ded”t hrhg HEXBrEs F‘% FHOMHSC LT - retsrin said ’ib(/"’}”/ﬁ’féﬁ?ta’égdcof ¥ he
cel | as specific ottedratiomisdntd)dused ete bad hoet ¢adl imemyrtrsisfagtiansainhesgiratieskreopy
from saididij pﬁtﬁﬁﬁ’dnﬂ&ua‘(ﬁ@r@ﬁ&s B%:@!l&ar\aﬁﬂ Qacfo?g%%'a%gﬁi cefiQafe pdii EESBfHLQ%

according to cl wherein the rotein is not natu

associ - ’%‘H*OWO( ﬁe'§aﬁU&a@6|aFédﬁ%ﬂbfawtd&'»l@naemawféctﬁe%eeii necRiicion §UBS

cl ai B 1 q@renltio teeectorsaistdepal)ycl onal protein is a polyclonal antibody or
anti body fragnent. 4. The nmethod according to claim1 or 2, wherein said
polyclonalgproteln is a polyclonal T 25 cell receptor or T cell receptor
f ragmentd gheTpihocheqchsinsaiocdingf the arepeding cisfms, véreprie tietiponylatioai afwari-
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| i br ary pefticutecteotigeni.s i ntro- 30-duced Into said host cell line by seni-bulk
transfection of aliquots of said host cells with frac- tions conprising 5
to 58 i ndi vj dual vectors of said library of vectors, and said cells are
poof8d % o TFOFRPARPElE Brflabm & atheseis e stspeningspraceded isUsEAR TRAAPEINENal
manuf actstapi avgl/aelr imMuedpiccisn asgkysubsequent to the selection of step (d).
67 7. The nethod according to any one of clainms 1-4, wherein said library
of vectors for site- specific integration is introduced into said host cel
line byifr Ehe fsthadrgcarging thektim Gepr & vefespein spist ssreeninigtimodadgis iscelsictagenrer s

of sai dthd oap Yosdistme ek hsge éﬁﬁﬁla\ﬁ Qi%sgﬁle|d%p?éye Dﬂﬂ%%yt ‘RNfAO;EéBtI@e d%lalyeCt Ion

f |1 |
of  Subs SRRy B der SR B et ot TRRSY s THob oS cisnll ng <o
anyI%neeﬁﬁAﬁH@f%#%%%ﬁlng clalns, mhereln t he population of vari- ant

nucleic acids in step (a) are isolated or identified by the aid of a

Screeni 99 _PI’ oceqaur.e thg .
) he method according to any one of the preceding claims, wherein sald library of variant

nucielc acld sequences comprises at least 3 variant nucleic acid sequences.

12. The method accerding to any one of the preceding claims, ’wherein individual members of
said fibrary of variant nucleic acid sequences are integrated in a single predefined genomic
20  locus of individual cells in said collection of cells, said locus being capable of mediating high-
‘ level expression of each member of said recombinant polycional proteln.

13. The method according to any one of the preceding claims, wherein each distinct nucleic
acid sequence comprises a pair of gene segments that encode a member of a polyclonat
protein comprised of two different polypeptide chains.

25 7 14. The method according to claim 13, whereln said pair of gene segments comprise an anti-
body heavy chain variable region encoding sequence and an antibody light chain variable
reglon encoding sequence.

15, The method according to claim 13, wherein said pair of gene segments comprise a T cell
receptor aipha chain variable region encoding sequence and a T cell receptor beta chain vari--
30  able region encoding sequence.



enabl es identification and/or isolation of nucleic acids that encode
protein which bind said particular antigen. 10 9. The nethod according to
claim 8, wherein the screening procedure includes a biopanning step and/or
an i nmunodet ecti on assay. 10. The nethod according to claim8 or 9, wherein
said screening procedure is selected from the group consisting of phage

di splay, ribosone display, DNA displ ayggRNA-peptide display, covalent

di spl ay, bacterial surface display, yeast surface display, eukaryotic virus
di splay, 15 ELISA and ELISPOT. 11. The nethod according to any one of the
precedi nge r f r|an nucl ei ¢, acid . es
conpr|seg gt eastggg&ﬁ&ﬂﬁ nuchgiﬁﬁégﬁ1 e c%ymsfgme?ﬁ{%né %ggqqg
accor di nEECERORAYMBIRChBI \talﬁiéblsrré@éelﬁﬁgx&rheammenwwrdea fi celhdhicoptaudeltaneidber s of
sai d | i bygtapieofegiardnadtinditkyu@h&. aci d sequences are integrated in a single
predefined genomc 20 |locus of individual cells in said collection of
cells, said |ocus being capabl e of nediating high- |evel expression of each
menber of7.sHiedmethod Abionding tpahychoofahe preteding.clal@s, Wheenekhbibrayosvediiag t o
any @ne Qladid§cPL&nRAlditof g?i'sé@a nRLE) &:curr 9 o%églkﬂgEaLQEWItﬁg\%he %%hgnt
sequence co rises a pair gene segmnents at enco

pol ycl onfclei qg?%?é?%mEﬁﬁprlsed of two different polypeptide chains. 25 - 14
The- net hod according to claim 13, wherein said palr of gene segnent s

conpris n V. cha varla ere n _encod nd an
ant boay 1okl SYrIREI gL £ MRS ah i BierElRRE MaeIS T BEEAI0G

accor di rﬁ;:P‘% bewrmm@as 'Wﬁ@éi‘earmntaudmpaqd sshugen® segnents conprise a T ceI I
recept or alpha chain variabl e region encoding sequence and a T cel

recept or a chain varj- 30 able regi on encodi ng sequen The

met hod a]cgc aifﬂﬂﬁ%a%?f’mﬁ ?fﬂvvwr%‘itﬂegaﬁcad'ﬁaﬂaﬂa%% §égrﬁé?ﬁ%§*°e&%?'lsse a
T cdbl Is deryrddrorgamamaoiabamcalidinealylcell tggi. on encodi ng sequence and a T cel
receptor delta chain variable region encoding sequence. 17. The net hod
according to any one of the preceding clains, wherein said |ibrary of )
vari ant 2%5 THEEPEhed acplineiguetitel?. vdifpein said mamarlinmrelllinede selpetag famviesi t y
| ocat ed ghbti[htdhstsh@g vaChiadde hatitded\erRacCao SNy ertS seils] 8HK tars, BRI ANIH 3T3,

accor di g dheing LAl MICHEL S, Rk AL 4 SEEIILNG, Ly Blaldy | s | ocated

In CDR regions h''sai"d variant sequences.  19. The
nmet hod according to any one of the precedlng clainms, wherein said

col-1 ect ixan AGhe®8h IS thd thansradRirk Ve d pofyRMBna!- %@W'Wl@ﬂesﬁ%&ﬂd ddRenal pleldih type.

i5 comprises distinct members that hind a particular antigen, said method comprising:

f_"—

_ a) providing & cotlection of cells comprising a library of variant nucleic acid
sequences, where each of said nucleic acid seguences encode a distinct member of said
polyclonai proteln and where each of said nucleic acid sequences are integrated at the same,
single-site of the genome of each individual cell In said collection of cells;

20 b) culturing said collection of cells under conditions faciiitatlné expréssion of sald
polycional pratein; and .
C) recovering said expressed polycional protein from the cell culture cells or cell
culture supernatant, |

22. The method according to claims 21, wherein the collection of cells in step (a) is gene-
25 rated according to the method of any one of claims 1-20.

23. The method according to claim 21 or 22, wherein the polyclonal protein is not naturally
associated with said collection of cells.

24. The method according to any one of claims 21-23, wherein the library of variant nucleic
acids in step {a) are isolated or identified in an earlier step by the aid of a scree{'ling proce-

30 . dure that e_enab!es_ identification and/or isolation of nucleic acids thaj: encode protein which
bind said particular antigen.



20. The nethod according to claim19, wherein said manmalian cell line is
sel ected fromthe group consisting of Chinese hanster ovary (CHO cells,
COS cells, BHK cells, YB2/0, NIH 3T3, nyeloma cells, fibroblasts, HelLa,
HEK 293, PER C6, and cell lines derived thereof. 21. A nethod for the
manuf acture of a polyclonal protein, wherein said polyclonal protein 15
conprises distinct nenbers that bind aéparticul ar antigen, said nmethod
conprising: a) providing a collection of cells conprising a library of
variant nucleic acid sequences, where each of said nucleic acid sequences

encode adli gfd &%Ehdﬁ@&@ln@fto%%'irg 24p ngéuP{Pﬁ'scPJeﬂFnE' drodid %@fﬂgesegpgfﬁ{ sai d

nucl ei ¢ aci d sequences aré€ I ntegrate sanme,  sing [T'Site o
genone d?”%g@ﬁa‘HﬁVﬁ?dﬁﬁP”@éﬁFaﬁﬁ‘§%ﬁﬂ col | ection of ceIIs 20 b) culturing
said collection of cells under conditions facilitating expression of said

| ycl id d
P rom t nett:aft MadihPi 80l o GFRES pPoa e & Bl RaIE R oo Blerlsfhoo
accor di rfegere éhftW@PWOIZSlSthPEHW dibrlav.oftioeoni disptly, BERdisplay, fiéppepsdie dis-

genes Z%Iéﬁk%lé’fﬁmp@ynﬂaét@rdlQﬁrfggé 98P fyea it Pee ngpl%{/ abBrotdQirud dis- The

met hod agcor g or 22, wherein the polyclonal protein is not .
naturallq gg%& 85g§%OTh sai d coIIectlon of cells. 24. The net hod

accordlng to any one of clainms 21-23, wherein the Iibrary of vari ant

nucl ei c Zf%g%étﬁbdséc%grc‘r@ toaén?/gdgﬁgif% ﬁ‘ﬂ%a isdg.ﬁfsrer il gﬁ!tyglgln Z)r!)tje%r:sgt ep by

the aid o screenin tion and/ or
|soIatldﬁ”GP”WdHF@PQV%%WH?OﬁﬁQ?Q@ﬁBbde protein which bind said particul ar
antigen. 69 25, The nethod according to claim?24, wherein the screening

d bl -_ni t / det ect . 26.
e net oy Ae B Eer s B A sHo ey c3ine OhaPe MRl T LGP a e g DR Bur o
sel &t edrolyEionsh T ¢adl f‘g?&ﬁh@’ gohedllgererjoniraggherge di spl ay, ribosone display, DNA

di spl ay, RNA-peptide dis- 5 play, covalent display, bacterial surface
dlsplayQ ¥§ast surface, di splay, eukaryotic virus dis- Bla ELI SA, and
ELI SPOT 2227 FREHARTFYIEAHiIoRG A §124Ry 2 g Whedininpe <Bivo gxPiapiteievels ai d
pol ycl owékthepravicef nudlec acid peduentanaie ramtitobatly or anti body fragment. 28. The
met hod according to any one of clains 21-26, wherein said polyclonal :
proteln Is_a 10 polyclonal T cell receptor or T cell receptor ‘fragnment.

29. The Hei’%a‘eér@éoﬁca?fﬁglgtte%w2@mévh6fe"a:fsad¢ gupPressioglevgiiarenpritRedrad] at i ve
expr essintNA levelasd/wfpritam wagt) ant nucl ei ¢ aci d sequences are nonitored.

15 31. The method according to clalm 29 or 30, wherein the culturing In step (b) is terminated
at the latest when the relative expression levels are outside a predetermined range.

32. A recombinant polyclonal manufacturing cell line comprising a collection of cells trans-
fected with a library of variant nucleic acid sequences, wherein each cell in the collection is
transfected with and capable of expressing one member of the library, which encodes a dis-
20 tinct member of a polyclonal protein that binds a parti€utar antigen and which.is located at
the same single site in the genome of individual cells in said colléction, wherein said nucleic

acid sequence is not naturally associated with said cell in the collection.

33. The recombinant polycional manufacturing cell line according to claim 32, wherein said
‘ library of variant nucleic acid sequences encodes a polyclonal antibody or antibody fragment
25 having a naturally occurring diversity among the individual members of said polycional anti-
body or antibody fragments. '

34, The recombinant polyctonal manufacturing cell line according to claim 32, wherein said
library of variant nucleic aciq sequences encodes a polyclonal T cell receptor or T celf receptor



30. The nethod according to claim?29, wherein said expression |levels are
nonitored at nRNA | evel and/or protein level. 15 31. The nethod accordi ng
to claim29 or 30, wherein the culturing In step (b) is termnated at the
| at est- when the rel ative expression |levels are outside a predeterm ned

range. 32, A reconbinant polyclonal manufacturing cell line conprising a
collection of cells trans- fected with7a library of variant nucleic acid
sequences, wherein each cell in the collection is transfected with and

capabl e of expressing one nenber of the library, which encodes a dis 20
tinct nenber of a oI clonalﬁgjoteln t hat b|nq$ artlc ar §F

whi oh- | | BPBEBHE? (THEE EPAGIETLY I PR g‘fé%%?#ra“egf i T

cells |ncﬁawd‘ﬂﬁké@muramﬂ'mmeeeumosﬁm@mmMClelc acid sequence is not
naturally associated with said cell in the collection. 33. The reconbi nant
pol yci onal manufacturing cell |ine according to claim 32, wherein said
library 8% Theriesembinert Riixslongl masuigdeneselb graingyigl 371 WA\ Caies B dd or
ant i bodywheRgnem colid&ideariags & deaied abhya AeaRdlianGellinebistdityparong t he

I ndi vi dual nenbers of said polyclonal anti- body or antibody fragnments. 34,
The reconbi nant pol ycl onal manufacturing cell line according to claim 32,
wher & n 3&i Tthe detdnbinyntafolychmabminniaciveng celtiink smguémcesliamciid edegein sald
pol'ycl ongla bz £igh e PR 'SBlecl rlor ehd gl86 eBRANGQr c%rr@gérﬁms@amm pré@HO

natural |l y occurring divers i ndi vi
Clonal THalal €07 6By EHK Col. 1506 Mg tuF e oo s SirSr HEB AP hant
pol ycl ongiR.genadatirivetivegcelidinks thareofaccor ding to any one of clainms 32-34,

wherein said collection of cells is derived froma manmalian cell |ine or
cell type. 5 36. The reconbinant pol ycl onal nanufacturln% cell line
accor di ng7-td ik 9f BStorsfrs sEpTFPSefidintemipiiag Gomprisigl @ Perydatios S BPREFIYG. fr om

t hFI ar Ouacc@ﬂn@l @hbﬁ\%&k:&:@@@@d&@é@%@ﬂ@édﬁ 4fGHE) vecess kempEES g @hk sopyBHK
ce S

fi roblast R. C6,

and derlsgégk%p%ngeFFﬁ@ EFH%F§6¥WO§9g S @?Wl rg#}€?5égm¥§%§mntﬁﬁ
sSi t e- spetinf§ & piriicelgr attignn awnPrans qrgn@regemmasgrremnﬁwmeavweao occurring
vari ant nucleic aci d sequences, wherein each of said vectors conprises 1)
one copy di stinct nucleig a id seguence enco di st er of
a polycl%%éﬂm WSF@PH“FW&PCF et £9 @apawa%m1wﬁgﬁggﬁﬁ°§yﬂgﬁgW3+“ggre
reconbi nasseir edd geriutehors quxea@es/c!oﬁﬁ anfihedy ohargibpdaéeomdnhg cl ai m 37,
wherein said popul ation of naturally occurring variant nucleic acid
, sequences encode a pol yclonal antibody or antibody fragnment. 15 39, The

|i bridry 3cORdiPryy ereariing Flaimnidr sihgrearaid pepupatn %Fmaé?raHéPEﬁ”éf‘W%/V%@E&r ring
vari ant pudiid &€ s@ftietessasidens 8 poRipager eaiipekartdonadil fecebt fragoept or T cel |
receptor fragnent. 40. The library according to any one of clains 37-39,

wherein each nenber of said library of
40. The library accordmg to any one of clalms 37-39, whereln each member of said library of

vectors further comprises a recombinase encoding nucleic acid sequence.



vectors further conprises a reconbi nase encodi ng nucl eic acid sequence. 71
41 A collection of cells conprising a library of variant nucleic acid
sequences, where each of said nucleic acid sequences encodes a distinct
menber of a polyclonal protein conprising distinct mnenbers that bind a
particul ar antigen and where each of said nucleic acid sequences is
integrated at the sane single site of t/he genone of each individual cell in
said collection of cells. 5 42 The collection of cells according to claim
41, wherein the library of variant nucleic acid sequences is a library
according to any one of the clains 37-40. 43 The collection of cells
according to claim4l or 42, mherein at | east 50% of the encoding

sequences [esent i can be identified as, i fferent
v dual b S8R & 1IN phbe bt PRl nERR el s EERPR LER PRttt d

col | ect i on"Wseic@g [sequenags gurodesgolisiertoneibeantd trbipnd epiteds sinmgsieefipting ne

t r ansf ect edembdrhthat bimdoar paryicuddr ap@deh anOWhdHeah @f 3id gere acgegienisis wherei n
each cell {hRghhf € 8lelsank B Ib%lté w@e%%@gf Aed md.@egal Qéﬂﬁgiléfcdﬂfact%%gfrc%ﬁsg' ng
one V' and % gene pair o? brary, which encodes a distinct nmenber of
a polyclonal antibody that blnds a particular antigen and which is |ocated
at t he San® Wesglegioiof eells acetiingge dlaime lofvhereindhe/fdaralef wepttgwileic 8ad d cel |

| i ne, whershmensaiida Mtelyekt@rdig] @ a8 ctedigi® damaot-amat ural |y associ ated 15

with said cell in the collection. 45 The cell line according to claim 41,
wherein the I|braﬂ¥ £Efrs of VH and V1 _gene segments is i brary
accor di ng 10 "EIcalleR{o38f € ?ﬁﬁﬁﬁd%fTUW“PETPDN?@%ﬁFUBﬁ%@%AOimSE@BQNQE LI STI NG

<110> Synpisepares Rfignatly 2oeseNET HEDbRORaWVANUEACEURE NG RECONVBHINANTRDE ¥CL ONAL
PROTEI NS  trd 8fbr pdiy a8 pR6edi0 @x 574 80P frdm sdid Goneltah ontdinl version 3.2 <210> 1
<211> 48 <212> DNA <213> Saccharonyces cerevi siae <400> 1 gaagttccta

ttccga%ptt cctattctct agaaagtata qaacttc 48 <210> 2
1 44 A polyclonal antibody expressing célline transfected with a fibrary of pairs of V,; and V| gene

segments, wherein each cell in the cell line is transfected with and capable of expressing one Vy

and V| gene pair of the library, which encodes a distinct member of a polycional antibody that

binds a particular antigen and which is located at the same single site in the genome of

individual cells in said cell line, wherein said nucleic acid sequence is not naturally associated
15  with said cell in the coflection.

45 The cell line according to claim 41, wherein the library of pairs of Vy and V_ gene segments is
& library according to claim 38.



<211> 21 <212> DNA <213> Artificial <220> <223> Synthetic PCR pri ner
<400> 2 gcattgacag gaggttgagg c 21 <210> 3 <211> 23 <212> DNA <213>
Artificial <220> <223> Synthetic PCR prinmer <400> 3 gctgccgacc gctgctgcetg
gtc 23 <210> 4 <211> 21 <212> DNA <213> Artificial <220> <223>

Synt het i cweCRoqusiismer <400> 4 gcattgacag gaggttgagg ce@inxzdddmedd <211> 20
<212> DNA <213> Artificial WO 2004/061 104 PCT/ DK2004/000001 2 <220>
<223> Synthetic PCR prinmer <400> 5 gtgtccactc tgaggttcag 20 <210> 6

SEQUENCE LISTING
<110> Symphogen A/S
<120> METHOD FOR MANUFACTURING RECCMBINANT POLYCLONAL PRCTEINS
<130> 15685PCTO0
<160> 7
<170> PatentIn wversiocn 3.2

<210> 1

<211> 48

<212> DNA

<213> Saccharomyces cerevisiae

<400> 1
gaagttcecta ttecgaagtt cctattetet agaaagtata ggaacttce 48

<210> 2

<211> 21

<212> DNA

<213> Artificial

<2205
<223> Synthetic PCR primer

<400> 2
gcattgacag gaggttgagg c 21

<210> 3

<211> 23

<212> DNA

<213> Artificial

<220>
<223> Synthetic PCR primer

<400> 3
gctgecegace getgetgetg gte 23

<210> 4

<211> 21

<212> DNA

<213> Artificial

<220>
<223> Synthetic PCR primer

<400> 4
gcattgacag gaggttgagg c 21

<210> 5

<211> 20

<212> DNA

<213> Artificial



<211> 20 <212> DNA <213> Artificial <220> <223> Synthetic PCR pri nmer
<400> 6 caaatagccc ttgaccaggc 20 <210> 7 <211> 20 <212> DNA <213>
Artificial <220> <223> Synthetic PCR prinmer <400> 7 gtgtccactc tgaggttcag

20
WO 2004/061104 PCT/DK2004/000001

<220>
<223> Synthetic PCR primer

<400> 5
gtgtecacte tgaggtteag 20

<210> &

<211> 20

<212> DNA

<213> Artificial

<220>
<223> Synthetic PCR primer

<400> &
caaatagcece ttgaccagge 20

<210> 7

<211> 20

<212> DNA

<213> Artificial

<220>
<223>» Synthetic PCR primer

<400> 7
gtgtcecacte tgaggttcag 20



