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W th  ysually have higher growth rates than high producers. In total, the traditional process can

15 take in excess of 8 months to complete. Furthermore, practical considerations may limit the

number of cells actually screened and thus may render the detection of low abundance

high-producing cell clones a mere question of chance.

Assessment of cell line stability during the development process can further require

20  analytical cloning, which can take between 6 to 7 weeks. In addition, analytical cloning
involves assessment of 200-300 clones, compared to the analysis of many thousands that is
possible with flow cytometry, which therefore provides a more detailed and accurate
picture regarding the size of the non-producing population. Previously reported secretion
assays have not been of sufficient sensitivity to allow resolution and thus quantification of

25  distinct sub-populations.

Flow cytometry (FC) has also made it possible to monitor productivity of a very large
number of cells and to isolate suitable single cells. FC requires labelling of cells with
fluorophor:-whose-fluoreseenee is-quantified in FC and should correlatew.wjthpthc“desined_.;ﬂ..,_; o
30 property. However, the amount of antibody displayed membrane-bound on the surface ofa
. cell line does not correlate well with its secretion rate for soluble antibody (Meilhoc et al.,
~ Application of flow cj'rtometric measurement of surface IgG in kinetic analysis of

~ monoclonal antibody synthesis and secretion by murine hybridoma ccell-line in low serum
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The biotin promotes further binding first of avidin and secondly of a biotinylated capture

antibody. The capture antibody recognizes the secreted antibody from a NSO cell line and

20  anchors it to the cell surface. Fluorescent detection and cell sorting of low abundance high
producer cell clones by FC is then achieved by incubating the cells with the captured
secreted aniibody with a third, fluorecently labelled detection antibody. Addition of a
viscosity agent such as gelatine to the incubaﬁon media prevents cross-talk between
individual clones (i.e. diffusion and binding of secreted antibody from producer cells to

25 non- or low-producer cells).

The main disadvantage of the published method is that it provide relatively low sensitivity
as to discriminate for high and low level producer cells and to allow for precise sorting of
low abundance high producer cells. Using the published method, it was not possible to

30  detect the binding of a secreted chimeric antibody from a given cell line to the cell surface
via a capture antibody. Furthermore, the capture antibody necessarily stems from
mammalian cell culture, which may include fetal serum, and will often be stabilized with

bovine serum albumin as a commercial antibody preparation. Use of capture antibody
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In a second aspect of the present invention, there is provided a method of selecting cells

secreting a first antibody, comprising the steps of

1) linking avidin to a cell surface of a cell wherein the avidin is conjugated to a
polypeptide comprising at least one functional antibody binding domain, preferably
from protein G or from protein A

2) incubating the cell with a second antibody or antigen that is fluorescently labelled and
that recognizes and binds an epitope on the first antibody

3) Selecting fluorescently labelled cells that have bound an amount of second antibody,
preferably by means of fluorescent analysis flow cytometry.

DETAILED DESCRIPTION OF THE INVENTION
Possible.embodiments of the invention are shown in the figures. It is shown in

Fig.1 a: schematic drawing of the capture and detection principle for assaying for
secreted antibody and b: comparison of binding capacity for capture antibody
and Protein A

Fig. 2 Fluorescent cytometry (FC) analysis of samples from secretion assay of the
invention
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The producer cell secreting the antibody may be any cell employed for secreting
antibodies such as e. g. hybridoma, myeloma or CHO celis. More preferably, the
producer cell is a myeloma cell line, most preferably, it is an NSO cell line.

Consequently, the antibody may be any naturally occuring or engineered antibody or

antibody fragment such as chimeric or monovalent or bispecific antibodies, including the

more recently known single heavy chain antibodies of camels and llamas (Trends

-3a-
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20 The avidin can be linked to the cell surface e.g. by crosslinking. Conventional bifunctional
crosslinking reagents well-known in the art can be employed which comprise reactive
groups such as oxiranes, aldehydes, succine imides or photo-reactive compounds such as
N—[N-4—azido-tretraﬂuorobenzoyl)bioéytinyloxy]succinimide, SAND (sulfosuccinimidyl 2-
[m-azido-o-nitrobenzamido]-ethyl-1,3-dithiopropionate). It goes without saying that the

25 crosslinking does occur either with reactive groups of lipids (e.g. hydroxyfunction of
phoshatidylserine) or, more likely, with the reactive groups displayed on the surface of

membrane proteins.

In a prefered embodiment, the avidin is attached non-covalently onto the cell surface after
30 having linked a biotin moiety covalenty, by means of a monofunctional crosslinking

reagent carrying a biotin label, to the cell surface. The avidin recognizes and binds to the

biotin moiety on the cell surface. More preferably, such biotinylation is carried out at a

temperature below 10°C, most preferably at about 4°C or below. At this temperature,
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In the next step of the method according to the present invention, a biotinylated

polypeptide encompassing at least one antibody binding domain is incubated with the
20  avidin labelled cells and becomes bound to the avidin that is now linked to the cell surface.
The antibody binding domain according to the present invention is not derived from the the
antigen-binding or complementarity determining portion of an immunoglobuline or
immunoglobuline fragment. Itis a non-immunoglobuline-derived antibody binding
polypeptide. The polypeptide may be e.g. protein A (Surolia, A. et al., 1982, Protein A:
25  Nature’s universal ,antibody‘, TIBS 7, 74-76; Langone, J., 1982, Protein A of
- staphylococcus aﬁreus and related immunoglobulin receptors, Adv. in Immunology, 32:
p.156-241), protein G or protein L. Protein L is from Peptostreptococcus species and has
the unique ability to bind through kappy light chain interactions without interfering with an
antibody’s antigen-binding site (Kastern, W. et al., 1992, Structure of protein L and
30 identification of a repeated immunoglobulin light-chain binding domain, J. Biol. chem.
267, 12820-12825), thus binding to all classes of Ig as well as to single chain variable
fragments (ScFv) and Fab fragments.
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devel opnﬂh? ﬁg‘b@g‘ééwf"f"ﬂb{'{(’l ﬁﬁ%ﬁiﬁfnfgﬂﬂ?qﬁ’ﬂ Wéﬁgow?ygogﬂq é“&?%‘ﬁf‘%g&g" ({'tilt | east

fZPO- 300 glimd@bject mh hig ﬁpﬂfbﬁt\j\%ﬁkﬁe@ﬁiﬂ%@dﬁgﬁté ;es&lvmmmf antify 1ayofujnme_t ion with
ow cytonmetry, the assay ic is_the s ect of .this appli donis

sensi t i varodudngpbrropristiens el thongends afeslle H«%’%ﬁ’ %Vﬁd’-“t‘]’ﬁ%%’ﬁc?f‘r?gﬂme

sub- pppukiadiliQng offy SiRmsands of cells, and thereby give information on cell

line o stability in only 5 hours. Preferably the anti body binding donain
is fromprotein A or protein G Protein A of Staphyl ococcus species and

protein Qi hBS i3 PRkdin K2R Photddh Gf Biokein AGENt S t hat
specificgﬁ?{fa]ﬁﬂ] tgﬁt e Féﬁgg(gﬁlﬁh of gﬁ’t il%odi'\gfsb (Boyl e, HR/I .Bacterial 15
| munog| StophilocoBinsdperiespnd pedtein G ofSuenisceccrs wedies ae Wl SR PIPRR) . They
have found | 4 |, gatd ' Wk M.OBaakhidini ty

purifi ca?gegﬁsw%%%ﬁgcﬁ%ﬂyg%g?ﬁgﬁ%ﬂg%%aﬁﬁiog%gi@%@%r sugcl ass.

St aphy| otemeadglghubinddinding probeitss, Academi¢ Puebs, Sandsiego H190). Hdeybavedoupdnent of

196 Fo. r Eteptreet BuBERE T yRiRHS tr R Wialith SRS PRS0 LD T
(198 1, animal species or subclass. Staphylococcal protein A binds to a similiar site on the Fc
fragment of IgG as does streptococcal protein G, involving in both cases e.g. in human
1gG-Fc residues 252-254, 433-435 and 311, as shown in Deisenhofer et al. (1981,
20  Biochemistry 20; 2361-2370) and in Sauer-Eriksson et al. (1995, Structure 3, 265-278).

Furthermore, WO 00/7428 describes an isolated antibody binding B1 domain polypeptide
of bacterial protein G which binds a Fab fragment of an IgG but substantially does not bind
an Fc fragment of an IgG. The use of this B1 domain is another prefered embodiment of

25  the present invention.

In general, antibody domains according to the present invention may be used as isolated
domains or as fusion proteins with other polypeptide moieties. It is also possible to fuse
several antibody binding domains of e.g. proteins A, G, L, or of still functional variants
30 thereof that have been artificially engineered by amino acid substitution, deletion or
insertion. It is also possible to employ variants of e.g. proteins A, G, L, etc., respectively,

that carry deletions or are truncated.



20 Bi ochem stry 20; 2361-2570) and in Sauer-Eriksson et . ,
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~anti body binding Bl domai n pol ypeptide of bacterial protein G which binds
a Fab fragwai3io1ale an | gG but substantially does not bi ngcr/erozfegosk r agnent of
an 1gG The use of this Bl domain is another prefered enbodi nent of 25 the
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i nvention may be used as isolated donmins or as fusion proteins with other
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t her eof piefdratiinitdacksany carhohydigieal | y engi neered by amino acid substitution,
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proteins A, G L, etc., respectively, that carry deletions or are
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of about 42 kDQ nol.ecul ar, wei ght i s..enpl I s . O ' lon. Such
i ntact pFYYERGHORWY gh"ﬂmgm\ﬁ@ Y4 F?’ﬁntn@r @%ﬁlgfnﬁ%ugl’]?] é@e%%?@%%ﬂgﬁégg%mt i ons of
119G I n a&pRfieHISH bPihe tinblintidfectatbd antibbdyisynnd Andathirciorsighalrantplificativnnoi et i es,

this leads to considerable. anplification of the anmount of secreted
anti body bound and thus to signal anplification. 10 Biotinylation of the

pol YREP! indfinBioR Bf 6 PbB &b hagy acticveld Oy ey SitHSmethedy detebedblawe  f or
biotinylation of the cell 'surface. In addition, it is also. G% conveniently
possi bl e fardiotinyhation of the gelbsusface Inaddition, ftds QIW%CH%Y"“WH&BOSE% Pent 1inking

to the pgj,,ﬁg 4 4 Btih Eoiﬁgﬂg%g?geﬁ%o@%gﬂ&tfhmgi@ﬁh pallysepiganr at ed by

hydr ogen péroxi dase I n ce of hydrogen peroxide. 15 I% Is al so

possi bl e catalyded by axygen fiee radicals gprerateshyycsdregen perexidese dnthe presercaef on, to

enpl oy %j&%ggi(nﬁgggolypeptide-avidine conj ugat e whi ch pol ypeptide carries
3 oay

at | east "one~anti bi ndi ng domain of protein A or protein G
Crossisi nki ng of pol ypeptide and protein
It is also possible, and this being a further object of the present invention, to employ
directly an polypeptide-avidine conjugate which polypeptide carries at least one antibody
binding domain of protein A or protein G. Crosslinking of polypeptide and protein
moieties, respectively, is well-known in the biochemical arts and may be achieved with a
20  multitude of reagents (Fasold et al., bifunctional reagents for the crosslinking of proteins,
Angew. Chem. Int. Ed. Engl. (1971), 10: 795-801). For instance, coupling to amino groups
of the amino acid lysines by means of N-hydroxysuccinimide (NHS) esters is well-known
in the art. Prefered embodiments and definitions of the present invention apply likewise to
this object.
25
Preferably, the biotin moiety is linked to the polypeptide by means of a spacer moiety,
which spacer arm has a length of at least 15 A, more preferably of at least 22 A, most
preferably of at least 30 A. Suitable spacer arms can be e.g. linear alkyl moieties. Such

extended spacer arms reduce steric hindrance when binding several biotinylated molecules

30 to one avidin complex.

Further prefered is that the antibody binding domain comprising polypeptide according to

the present invention carries at least 3 biotin moieties covalently linked to the polypeptide



nmoi eties, respectively, is well-known in the biochem cal ts and e
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to the pBPEHERRGPRAdCARIn PIOUBYEEO- \\y 03/ 012449 PCTI EP02/ 08054 8 or
protein, nore preferably at least 6 biotin noities and nost preferably 6-10
biotin nolecul es per polypeptide o r ot ei respect iy . The extend of
bi ot i ny| &k¢ sonsk d?‘ﬁ‘é“’“ﬁﬁﬁ‘%}%@ﬁ?‘i%‘ﬁ%étg%%rﬁe?{l'aﬁ?f‘gﬁpﬁgggéﬁ%%e nunber of

r eact i Vecg anithal, RubldG et} MBEIRE bAltbolls ofantibady Fapngmolhpispedifidaliyibies

sul hydryl groups of cysteine) and the proportion of bioti.nylation :5
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- secr et edshallraizo beisonsbueay asip seBPEseANE §&iable coyrbination ¢ FCOPS be noni t or ed
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I nventi og?tg&%g%g%ﬁdgh%%%gﬁﬁgﬁemgﬁaI | al syo_ be constr ue(IZJ1 ansa ?o conpri se any
sui t abl e empluyedhintrelated efchuiqhidsisuch asve- Bisadadniqyes: Egualiyna Hearessettly only the
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enpl oyed iIIc(I)I ét%%tp%r% kel culture medium allows to saturate artifically created antibody

binding sites on the cell surface with secreted antibody.

Preferably, during or at latest after incubation of the cells with the biotinylated polypeptide

20  according to the method of the present invention, the cells are cultured in a medium
comprising a viscosity increasing agent. This measure prevents cross-feeding between cells
by artificially elevating the viscosity of the medium. Such agent can be e.g. methyl
cellulose, PEG, starch, polysaccharideé from algae, bacteria or plants, or gelatine. In a
prefered embodiment, gelatine in a concentration of at least 10% (w/w) is employed.

25
In a further, particularly preferred further embodiment, during or at latest after incubation
of the cells with the biotinylated polypeptide and prior to staining the cells with the
fluorescently labelled antibody or antigen according to the method of the present invention,
the cells are cultured in a medium comprising non-biotinylated protein A, or another non-

30  capture, competing antibody binding domain comprising polypeptide according to the
present invention, in a concentration of at least 0.5 pg/mL, more preferably in a
concentration of at least 4 pg/mL, most preferably in a concentration of at least 8 pg/mL.

Expediently, such non-capture, competing protein A or the like is used in combination with
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further contributes to elimnate |ate cross-feeding betwgen g Qresoprd thus
to inprove sensitivity of and discrimnation by the assay of” the present
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S descri

treated exactly ed in the publication Holnmes et al.(ibd.). "M
result was di sappointing, wth no reproducible, significant difference in
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15  between the secreting cells and an untreated negative control cell line (NSO cell line

ECACC No. 85110503) being observable. The experiment was repeated with a non-

producing GS transfected myeloma cell line and with human IgG added externally to the

cells, and again, there was no appreciable difference in mean fluorescence.

20 2. Secretion assay
2.1 Capture of secreted antibody

The principle of capture and detection of secreted antibody is schematically depicted in
25  Fig. 1. The cell line 6A1(100)3 secreting chimeric antibody cB72.3 was again chosen as an
experimental model. The secretion matrix was constructed as follows. 107 6A1(100)3 cells
were washed in 25 mL of pH8 PBS and re-suspended in 1 mL of 1 mg/mL NHS-LC-biotin
(catalogue no. 21336, succinimidyl-6-(biotinamido) hexanoate; Pierce, Rockford,
IL/U.S.A.) in physiological, standard PBS (pHS). Following 40 minutes incubation at 4°C,
30 the cells were washed twice in PBS (pH7), and re-suspended in 1 mL of PBS (pH7). 128
pL of a 1 mg/mL neutravidin™ (Pierce, UK) solution was added, and the cells incubated at
room temperature for 15 minutes followed by a further wash with 50 mlL of PBS (pH7).
Following re-suspension in 1 mL of pH 7 PBS, non-biotinylated protein A was added to a



(catal ogue no. 21336, succini m dyl -6-(biotinamn do) hexanga e; Pierce
Rockford, HJU.S.A ) in physiological, standard PBS (pM: 6F6P98W-n6°Q6
"mnutes incubation at 40C, 30 the cells were washed twice in PBS (pH7), and
re=suspenge®dsioitado ML of PBS (PH7). 128 gL of a 1 ng/ nlpogubszadesdi iim
(Pierce, TJK) solution was added, and the cells incubated at room
tenperature for 15 mnutes followed Qy a further wash with 50 nL of PBS
(pH7). Follow ng re-suspension in | nmL of pH 7 PBS, non-biotinylated
protein s added ta 1 Ugust . SRl &3094 final
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Rockford, IL/U S A ; carries 6-10 bjotin | | s . per,protein i on was
added anepriiecord @ thieting lgpels, per profeiy lghowﬁm@@ﬁgpdsg%!ﬁﬁfi%& }é’Eﬁrg‘le% The
concent r gk o0 &f rdbiOtdnipelati& AT SdrRértrafiod iflbiigithyfatsd Erotehe Ubapplied fams not

yet saturating. |ndependent experinents confirned that ev at _a
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approachj ' d PhaMn A, bdAMRvas doPapgpeodshiag satarafiosi ti ve
control %@ﬁﬁl{g{r}% gg@ﬁg’vﬁ\?tﬁ%ﬁ?ﬂg&agpr opri at em\%ol une o[?ﬁo 10 guri fied cB72.3
1gG to gldarmtelavowntration of 6.6 Rg/nL. Sanples to be used as negative
control consisted of cells being devoid of a biotin/avidin/capture protein
A affinity matrix. These sanples were processed as all other sanples

st art i ngSwhples toisiizad aopositive control weredhénolpsedowithy e appropiate ¥elppr 8§ t hat were
to be used.in the ful] secretion, assa r xposed to the foll ow ng

pr ocdfur Buritgd ?@%&:ﬁé@&vﬁ%ﬂﬁgﬂﬁpﬁ'%g%ﬁ{&g? secretion nedium (cell
culture nediumas described in Holnmes, P. et al., Inproved cell |ine

devel opment by a high throughput . affinjt ture surf.ace display

t echni quéamples & bgsed g nagalife @EE?‘@PB?@?A %&eﬁﬁaﬁ)ﬁ‘?ﬁrﬁeﬁ%ﬁoo 'cal 20 nethods, 230
(1999), %fbkn?]a%iﬁ/ei 6 pEiR AN Gk, TrbOSaniples avere provmasedras allogwr wi t h 10%
gelatine). This npé)i um al so_ cant ai ned,%ﬂ%t hnL of non-biotinylated protein
A ( Si gma sarapdps staging wetdyinqubationdn thesedpliq ﬂﬁ“‘?hat di ffuses away from

produ1 er cells and thereby prevent it from binding to non-producer cells.

The célls were incubated in the secretion nmedium for 5 EQ r%Lﬂes at 4 T.
All samples that were to be used in the full secretion assay were exposed to the tollowing

procedure: Cells were resuspended in 10 mL of secretion medium ( cell culture medium as
described in Holmes, P. et al., Improved cell line development by a high throughput
affinity capture surface display technique to select for high secretors, J. of Immunological

20  methods, 230 (1999), 141-147 for culture of NSO 6A1(100)-3 cell line enriched with 10%
gelatine). This medium also contained 8 pg/mL of non-biotinylated protein A (Sigma, UK)
in order to capture antibody that diffuses away from producer cells and thereby prevent it
from binding to non-producer cells. The cells were incubated in the secretion medium for
15 minutes at 4 °C.

25

2.2 Fluorescence Labelling

Bound secreted antibody was detected using mouse anti-human kappa light chain FITC

30  conjugate (Sigma, UK) at a final dilution of 1/500.
Cells treated as described under 2.1 were washed once in 25 ml PBS (pH 7) and 320 pl of
a 1mg/ml murine IgG blocking antibody (Sigma, UK) was added and mixed with the cell

pellet and incubated for 5 minutes. The cells were then washed for the second time with 25



nmouse anti-human kappa light chain FITC 30 conjugate a
“final dilution of 11500. Cells treated as described under 2.1 were washed
once in 2PoddoZB® (PH 7) and 320 R of a | ng/m nuri necingezisoscki ng

anti body (Sigma, UK) was added and m xed with the cell pellet and

i ncubated for 5 mnutes. The cells wape then washed for the second tine
with 25 16 August 2006 WO 03/012449 PCT/ EP02/08054 12 niL of PBS (pH7) and
r esuspe'}ﬁﬁ%fbﬁs'(ﬂﬁhb&fd BBShenTedih 19h1 SFHESS 5 dllidf mivsedwidama Kapgitightc hai n
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scatter vs. forward scatter was used to identify the viable popul ation

whi ch wag.3®dvedytametry he | evel of fluorescence (and therefore the anmount of
bound anti body) was neasured for this population. Distributions for (A)
negative control (i.e. without affinity matrix), (B) cells with secreted
ant i body Agepitathiag abyleschibed iafife préstigusnmttioncells wefeGnalysesiusing@ Goglerr ol cel | s
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Fig. 2 are givenin'table 1 20 Table 1 |, )
control (i.e. without affinity matrix), (B) cells with secreted antibody captured by the

affinity matrix and (C) positive control cells incubated with externally added, purified IgG

25 2.2 Fluorescence Labelling Bound secreted anti body V\? lglet ect% I ng
( Uk 4e

15  captured by the affinity matrix are all shown in Fig. 2 as cell count vs. fluorescence
intensity. Secreting cells B exhibited a mean fluroescence of 19.3 which was a 50-fold
increase in mean fluorescence as compared to the negative control A. The positive control
C showed a mean of 59.5 and thus a 125-fold increase over the negative control. Numeric

values of mean fluorescence according to Fig. 2 are given in table 1

20
Table 1
Sample . Mean fluorescence [arbitrary units]
A negative control 0.4
B: secreting cells 19.3
C: positive control (+ exogenous I1gG) 59.5

25 3. Comparative Example

The effectiveness of biotinylated capture antibody binding of secreted antibody at the cell
surface was compared with that of biotinylated protein A. In the comparative experiment,

the secretion assay was performed exactly as described in section 2 with the exception that
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f 1 uoriésc emmparad tctbapegative centioheellscldawevrs Whenpratgin A was used (sample C),

there was an 80-fold increase in mean fluorescence, thus demonstrating that protein A was

more effective than capture antibody. Protein A was also highly effective when the
technique was used to capture and detect secreted ¢cB72.3, with an approximately 55-fold

increase in mean fluorescence as compared to the negative control.

20
Samples prepared exactly as described in Holmes et al. (ibd.) showed no increase over the
negative control (data not shown).
Table 2
25
Sample | mean fluorescence [arbitrary units]
A: Negative control 0.6
B: Capture Antibody + exogenous IgG 2.8
C: Capture protein A + exogenous IgG 46.3
D: Capture protein A + secreted cB72.3 329

Comparing the data of experiments B vs. C,D, it is clear that substitution of capture

antibody by protein A gives drastic improvements in sensitivity of detection and capacity
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protei n waddnndi ng such exogenous 1gG Sanples were essentially prepared as
described in present parts of this section, except that both the anount of
capture antibody and protein A, respectively, used for incubation was
doubh@d Figh1 BsE&Ws dofhparisdil of basling capacity féxi capiuregpntibody tinding Fgmiies ofidded t o
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essentially prepared as described in present parts of this section, except that both the

amount of capture antibody and protein A, respectively, used for incubation was doubled
in order to ensure saturating binding. Purified IgG was added to defined volume of cell

15  pellet, in order to ensure precisely predetermined concentration of exogenous IgG during

incubation.



16 August 2006 15 Cains 1. Method of selecting cells isequefusng 2806 r st
ant i body, conprising the steps of a) linking avidin to a cell surface of a
“cell b) incubating the cell with a biotsinyl ated pol ypepti de conprising at

| east one functional antibody binding domain of protein A protein G
protein L or functional variants thereof c) incubating the cell with a
second antGlbdy or antigen that is fluorescently |abelled and that

recogni zes and binds an epitope on the first antibody d) selecting
fluorescently labelled cells that have bound an anount of second anti body,
by means of Mdthed efseRRtin@oellsywsirsting 9 Y¥irst uhtiborlyl Yomprisiddtheatpobf cl aim 1,
characterized in that the b|0t| | at ed pol ypeptide is a protein G or a
protein A 3 N@ﬂﬁ%é“éﬁ”@@éﬁﬂﬁ& é@ferized in that the avidin is bound

to the cell fe { rface has
been carrie o aimgl\/@?% a &@{lefd? %Bié?iﬂ %egg?‘g??@%%&%aﬂﬁ& %I’I ng or at
| atest after i f\mub@dal antibwidy biridieg ddﬂnmhlorﬁptcaelad\ gmdnmne(ﬁ:,tprdtem Loe cells are
cultured in a gledl ur'%conprl ?Lpeg a viscosity increasing agent. 5. Method of
sel ecting cell FWH@“%F 1PEt antibody, conprising the steps of 1)
linking avi f&g fbin %p d e iR SeBhd AnfiSddy HARHELTHLITS fR¥Idbdhys conj ugat ed
to a polypeptide coriprising | east one functional antibody binding

omai n from plabe t r¢ocgmzpsan indsharPgpitope obadlte fgt odg with a

d f hﬁ)ﬂmdnnﬁ bat ré dbindsarPgpif baleé fugt ertibody| | h

second anti b d or a s fl.uorescent | | abel | d and t hat

" ecogni o5 ddvriind SRty dibdRa rl TGS bidnd e SLRERR ng
fluorescently bﬁnﬁshyqsyﬁeéds%fma;es%vsna?ymom . of second antibody,
by means of fluorescent analysis flow cytonetry. 16 16 August 2006 6.

Met hod according to claim5, characterized in that the avidin is bound to

the cel | rl\IIé%ﬁod aff cla1¥n FOYlgrlagtréElzgd thfﬂyilg glognylg{edtp%%lpggtlcie i3 lﬂrpfr&g% @ as been

carried o
or a protein A.

3. Method of claim 1, characterized in that the avidin is bound to the cell surface after

covalent biotinylation of the cell surface has been carried out.

4, Method of claim 1, characterized in that during or at latest after incubation with the
biotinylated polypeptide, the cells are cultured in a medium comprising a viscosity

increasing agent.

5. Method of selecting cells secreting a first antibody, comprising the steps of
1) linking avidin to a cell surface of a cell wherein the avidin is conjugated to a
polypeptide comprising at least one functional antibody binding domain from
protein G or from protein A
2) incubating the cell with a second antibody or antigen that is fluorescently
labelled and that recognizes and binds an epitope on the first antibody
3) Selecting fluorescently labelled cells that have bound an amount of second

antibody, by means of fluorescent analysis flow cytometry.



7. Method according to one of the preceding clains characterized in

the cell is an antibody-secreting celljg 8. Method accor&lpnéuﬂBsEI aPHﬁ
"characterized in that the cell is a hybri doma, nyelonma or CHO cell. 9.

Met hod according to one of the preceding clains, characterized in that the

ant i body cﬁoMntlnc&lea:e&dmg tb@laﬁmtse&hafr@éteﬂitzeﬂhn dat tHei iR i BHuRg t&t‘hele@ﬁt erial
protein G or 10.. Meth according to one of the gqmcedl ng cl ai s,
&%

char act er i zed“‘if?f:et‘ﬁ&fc‘% nth’rﬁ’@i‘b‘éﬂ?‘l phkthg gel} suzfase icomisdamut.Fc portion of
an 1gG 11. Method according to one of the preceding clains, characterized
inthat the avidin is neutravidine. 12. Method according to claiml,
characteri ﬂeMdthDdtawaQrdiﬂg-Io lone bf theppécetingickaimi okaactérdzed i thaPte)RB R arfle by
nmeans of a s moi et.y V\/r] ch spacer noiety has a length of at [least 15
A 13. Met ho Oéé’rS&Frﬁb g 6° Llai m1 or 12, characterised in that the
biotinylated polypeptide carries at |east 3 biotin noieties covalently

| inked to the polypeptide. 14. Method according to claim 13, characterized
in that th8. Methadragrendiog tp slajpdp thatectertaedin tlmteme(ﬁ:ellid)abyhﬂdomanm eties. 15.

Met hod accorq_p% or 5, characterized in that biotinylation of
t he cell rrace %(ggéﬁgecﬁﬁcarrl ed out at a tenperature of less than | OC

9. Method according to one of the preceding claims, characterized in that the antibody

comprises binding sites for high affinity binding of bacterial protein G or A.

10. Method according to one of the preceding claims, characterized in that the

antibody is an IgG or comprises an Fc portion of an IgG.

11. Method according to one of the preceding claims, characterized in that the avidin

is neutravidine.

12. Method according to claim 1, characterized in that the biotin moiety is linked to

the polypeptide by means of a spacer moiety which spacer moiety has a length of at
least 15 A.

13. Method according to claim 1 or 12, characterised in that the biotinylated
polypeptide carries at least 3 biotin moieties covalently linked to the polypeptide.

14, Method according to claim 13, characterized in that the biotinylated polypeptide

comprises 6-10 biotin moieties.

15. Method according to claim 3 or 5, characterized in that biotinylation of the cell

surface has been carried out at a temperature of less than 10°C.



