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Identification methods which uses encapsulation of cells in order to allow for discriminating
of IgG-producing celis from non-IgG-producing cells are well known (Gray, F. et al, 1995, J.
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The object of the present invention is to provide an improved process which has a greater
resolution which allows to identify high levels of high producing cell lines.

This object has been achieved with a novel process and a biotinylated agarose mafrix

according to the aspects of the present invention.

According to an aspect of the present invention, there is provided a process for the
identification of IgG-producing cells from non-IgG-producing cells

whereby

a) the IgG-producing cells and the non-IgG-producing cells are encapsulated in a matrix
which contains a capture reagent for the IgG produced;

b) said matrix is incubated for a period of time during which IgG can be produced,;

¢) said produced IgG is fluorescently labelled; and

d) and fluorescently labelled encapsulated IgG-producing cells and non-IgG-producing cells
are discriminated using fiow-cytometry;

characterised in that the capture reagent is Protein A and/or Protein G.
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The present invention relates to a novel process for the identification of
| gG producing cells fromnon-1gG producing cells by discrimnating
fluorescently | abelled encapsul ated 1 gG produci ng and non-| d&G pidiigs ng _
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Every mammahan cell can be used for the present invention. Examples for mammalian cells

which can be used are plastocytoma, myeloma, hybridoma, Chinese Hamster Ovary (CHO),
20  fibrosarcoma or lymphoblastoid cells of murine or human origin. Preferred mammalian cells
used in the present invention are murine myeloma cells. Examples for murine myeloma cells
are NSO and NSO transfected with Glutamine-Synthetase (GS-NSO0). Particular useful are G5~
i NSO.

25 IgG
IgG which can be produced bf the cells used in the present invention might be human, swine,
guinea pig, bovine, goat, sheep, monkey, horse, mouse, rat or hamster IgG. Humanised and
chimeric IgG might be produced as well. Preferably, human IgG is produced.
Furthermore the cells miéht as well produce fragments of IgG, like Fe-, Fab-, (Fab),-

30 fragments.



1.5 JUN 2004 WO O /57527 2 PCT/EPO /01100 Figure 2 shows capture of 1gG
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which usually consists of oil, preferably of mineral oil, like the CelMix™ emulsion mafrix and
15  amicrodrop maker like the CellSys 101™ microdrop maker. CelMix™ emulsion matrix and

CeliSys 101™ microdrop maker are commercialized by One Cell Systems Inc..

The capture reagent Protein A and/or Protein G can be bound to the matrix before or after
GMD:s have been generated. Preferably, Protein A and/or Protein G is bound after GMDs
20 have been generated. Binding occurs usually by first incubating the matrix with a linker
fdllowed by incubation with Protein A and/or Protein G. In case the matrix is biotinylated, a
preferred linker is an avidin, like streptavidin. Particularly used is streptavidin.
Protein A and/or Protein G might be biotinylated in order to be capable to bind to the linker in
case the linker is avidin. Preferably, biotinylated Protein A and/or Protein G is used, in
25  particular biotinylated Protein A is used. The usual amount of Protein A and/or Protein G
added to the matrix or to the GMDs is between 0.001 and 5 mg/ml, preferably between 0.01
and 0.1 mg/ml. |

Incubation for IgG production

30  The incubation period during which IgG can be produced depends on the specific IgG-
productivity of the the cell as well as on the kind of cell used. In case a murine myloma cell is
used the period of time is usually between 1 and 15 minutes, in particular between 3 and 12

minutes .



by One Cell Systens Inc. 5 Usually the cells are added to a liquefied gel
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20  Examples for fluorescent compounds are Phycoerythrin, Fluoresceinisothiocyanate, Texas
Red, Rhodamine or Cyanine dyes. As a preferred fluorescent label an IgG which is
conjugated to phycoerythrin and which is specific for the product IgG is used. IgGs which
contain a fluorescent compound and which are specific for the product IgG are commercially
available. _ .

25  Incase antibodies specific for the product IgG are used as label, preferably a blocker is added
to the encapsulated cells before labelling in order to prevent additional secreted product from
binding as well as to reduce non specific binding. As a preferred blocker serum, particularly
foetal calf serﬁm, or a solution of skimmed milk (e.g. Marvel) is used.

30 The usual flow cytometry conditions in order to discriminate IgG-producing cells from non-
1gG-producing celis are chosen according to the protocol provided by One Cell Systems Inc..
Usually empty GMDs and GMDs which contain at Ieast one cell are detected by scatter
characteristics displayed on a plot of linear forward scatter (FSc) and log side scatter (S5¢). A
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5 (photonul tiplier tube) appropriate to the fluorochrome . The fl uorescence
detection PMI is adjusted so that the population lies in the first |og
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15  mixture was splited into two 15ml conical tubes and the emulsion was carefully overlayed
with 5 ml PBS. The solution was spinned for 10 min at 600g, so that the GMD pellet was
visible. The oil phase was removed with a pipette, the supemnatent was aspirated and the
pellets were combined from the two tubes and 2 m! PBS was added. 10 ml PBS was aliquoted
into a 15 mi conical tube and overlayed with the GMD’s. The mixture was spinned for Smin at

20 400 x g (repeat step if necessary). The supernatent was removed and ceils were resuspended in

appropriate solution.
A. Streptavidin Bridge

25  The GMD pellet were resuspended in 2.3 m! cold DMEM medium and a 10 pl aliquot was
evaluated for % occupancy. 0.3 ml were saved for “unstained” negative control. 80 pi of 1
mg/ml streptavidin were diluted in 2 ml cold L15 celi culture medium (Biowhittaker) and
added to the 2 m! of GMDs and incubated on a rotator at RT for 15 min. The mixture was
washed in 10 ml cold PBS (Spinned twice at 400 x g for 5 min).

30
B. Biotinylated Capture IgG .Binding
The GMDs was resuspended in 2.3 m1 L15 (0.3 ml was saved as “no-capture” negative
controls). 80 ul of 1.0 mg/ml biotinylated Protein A capture reagent (Pierce) were diluted in 2



m crodrop maker which produced 25 m nicrodrops by centrifugatung 2100 rpm
for' 1 mnat RT, 2100 rpmfor 1 min in ice bath and 1100 rpmfor 10 mn in
i ce bath. The encapsulation 15 mxture was splited into twpgliynl2606ni cal
tubes and the enul sion was carefully overlayed with 5 m PBS. The solution
was spinngd ¢fR§s240 mn at 600g, so tha{’ the GVD pel | et WRECTERIHIHPE. The
oil phase was renoved with a pipette, the supernatent was aspirated and the

pel l ets ﬁQFJo?d %Wlm& Q8 Wi diydtot the 2 snlaf GNDsandBS selatioraabdticuba®Bdni  PBS
was aliquoted into a 15 m conical. tu%&@& Qve b{gi%ggtmth hfoggugﬁ s. The
M xt ur e onzstotirah B kS minand washedi of ptnfng‘% 88p ik necesgar y) .

The super nat ent in" &5lq 279 ( 68! hBw¥R sevedastisqitivd edntrdls). appr opri at e
sol utior?.ngﬁf‘s crnep ‘é*\??%w Bri dgé 25 The GWD pell et were resuspended in 2.3

m cold DVEM nedi um and a 10 pl aliquot was evaluated for % occupancy.

0.3 nd re saved far .. i 1atPg@Ris ve control. 80 | of 1 ny/ni
strept a%‘ﬁ%régpgnﬁﬁ%faﬁ%}iﬁmggﬁmgoI d L15 cell culture medi um
(Biowbittaker) and added to the 2 ml of GVDs and incubated on a rotator

(i Co_arCudl vgash 2634355388 ot} € &b B2 ORGSR

G\VDs wasye ' 1 Qoaéoxﬁ e htmavak @ aveecldibged ind-Emp Ldpd4
negat i ve4 b?%ﬁﬁjr)lg{}gj%gﬂggc%t%frgf %g/%p ebi otin cli ted.Protein Ab%&% re
reagent tqPbfthe dilutedcentrdl [aG werejagd P@cbf:ﬂ“%ﬁﬁ FhytenLSs U8G9y
/01100 m col . . Db ) Ut r ; E all khenlds Were dfasKalitiiee imnd t he
sol utd orF %ra?ﬁt[ﬂ%lé}géb H’éﬁqagqg%%dgtcgrm%té I%qu?g)rn 15 %ﬂpn .andrevvaaghed i r?lcol d

PBS " (;Spi gyleHBENE%dodal bo@hexemymi GBS} (Fpimngd at4q * 2003 Pk dddCisF 48 M col d

L15+¢0.3 m were saved. for Si tV 5ecs §d; I ncubati on of
EncapsulWE@%W%W\%?BHQH%@&%?%&%@‘ ﬁ%gfwgc&% and?‘iéfqulﬁSI i brated at 4C
in T75 flask and i ncubated at 4C for 10 mn. 6 | of control 19gG
(Chromepure human 19G were di‘Lu ed in 0.8 mM L15.0.4 nil of the diluted
control DgGtsiping vidhDetecHoR ABHPEGht rol and this solution was incubated on
10 rfé\gtor at RT for 15-30 mn. At the end of these incubations all sanples
wer e shed twice in cold PBS/ 2%foetal bovine serum@éF%ﬁ).[E&S I nned at
400 x g ROl & 01 Mg/mlget seehenimigG-Aatnilad IwBsyeeuuiien REH fe and the

controls arixt?boéy rwgeree(%furgedcingdmf clo?d I-tl 513 2 SE/PEBS for the sample and 4 pl in 2 ml for the
controls. 40 pl preparafion was addcd.to the GMD’s and 1 ml from the 4 pl preparation was
added to each of the controls. The mixture was rotated for 15 min at RT (in darkness). It was
20  washed 2 x in 10 m! cold PBS/ 2% FBS. (Spinned at 400 x g for 5 min) and each sample was
resuspended in 2.0 ml of PBS for flow cytometry .

E. Flow Cytometry of Encapsulated Cells

25  The instrument used was a Coulter EPICS ELITE cell sorter equipped with a 488nm argon ion
laser pre-aligned with Flowcheck fluorospheres. Empty and occupied GMDs are detected by
scatter characteristics displayed on a plot of linear forward scatter (FSc) and log side scatter
(SSc). The negative control (no capture reagent) was run first and the FSc and SSc are
adjusted until the occupied population appears in approximately the centre of the FSc/SSc

30 plot. The threshold discriminator was adjusted to reduce the appearance of the empty GMDs.
The singly occupied sub-population was gated and analysed for fluorescence using a log
setting on the detection PMT {photomultiplier tube) appropriate to the fluorochrome. The

fluorescence detection PMT was adjusted so that the population lies in the first log decade of



D. Staining with Detection Antibody 15 40 tl of 0.5 ng/m goat anti human -
| gG Anti-f(ab')z R Phycoerythrin (R-PE) detection antibody were dil uted

in2mM cold L15 + 5% FBS for the sanple and 4 d in 2 m for1sh&N gumntrols.

40 gl preparafi was added to the GWD's and 1 m fromthe

preparation ‘ﬁégﬁ&ﬁded to each of the congrols. The m xtur e$\ﬁ§§éPP8?‘é?"ed for

15 mn at in darkpess). |t was 2 shed 2 x jn 10 ml ¢ PRS/ 295 FBS.
(3o nned i pfrsecion RsEietan. Hosifive ade teB B ies Srete i A, BensElbngleidianti o
of PBS for afd @Wledtedpcp@@izple. E. Fl ow Cytonetry of Encapsulated Cells 25 The
instrunment used was a Coulter EPICS ELITE cell sorter equipped with a
488nrn argon ion |aser pre-aligned with Flowheck fluorospheres. Enpty and
occupi ed GVDs are detected by scatter characteristics displayed on a plot
of linear forward scatter (FSc) and | og side scatter (SSc). The negative
cont rol 5 ( n&xamplad e reagent) was run first and the FSc and SSc are

adj usted upt.i | i !%0%@;3 ks I . entre
of the FSC%E{@ a% 8%??)%3’@ E?%“s‘ﬁtgkgnel SCr 1 if:’rf#gl? 8?93%?(%{? Hg‘{%‘gb?%as?educe
t he appear angeroreagétd, especgiv@yDs. The singly occupi ed sub-popul ati on was

gated and apal .or fluorescence usi alo tin he..def,ecti on
BT ( phot ol P atots B B S REmeE 189 vrt SPoesdth el Gh i s

f | uor escengptidfard Pratéin AMaphas raagént ot Blbiiaglated oat dndi-lpmpinl IaGiRegatnngs i n t he
first log decade of 1 5 JUN 2004 WO 01157527 PCT/ EPOL/ 01100 . 8 the

h
f I uor ed€ enf@emhen speifigantippdy ¢apiuse gacitIMLsipprRraling Srqtpas showved guchy al 1 y
10, 000 evepigher flofestch S6hbitePRS the 3By a9 clpt@ERéadernt A AMBaHceRPAioASE o AP U €

of product rmeric 1gG by using Protein A and anti body as capture
reagént , rpeduast(segdlggre@)f f erent dilutions of the product chineric 1gG were
exposed to enpty GvDs with either biotinylated Protein A capture reagent
or biotinylated goat anti-human |gG Fe ganma 10 fragnent specific anti body
capture reEgemple3VDs i ncorporating Protein A showed nuch higher
fluoresgcencge conpared to the antibody as_gcapture reagent at all

concenfgat ?’S%mgé‘a%“’ﬂr‘gm{““@scggcﬂ é‘s?f‘.ﬁr Rfpl e 3 15 Determination of
wor Ki ng CORCESUINSideR Tisic Mas écd a8 eflcaPsulated test cells which produce IgG product. As

negative control encapsulated cells without biotinylated protein A was used. As a Fc positive

control encapsulated cells producing IgG were spiked with human IgG. A stock solution of
1mg Protein A per ml of PBS was used (see figure 3).
20



A GS-NSO cell line was used as encapsul ated test cells which produce |gG
product. As negative control encapsul ated cells w thout biotinylated
protein A was used. As a Fc positive control encapsul at ed cells producing
| gG were spiked with human igG A stock solution of |ng 1 Prid UEAper

of PBS vvaé, Jeefsdhsee figure 3). 20 WO Q1157527 C ains: 9 PSWEEWOZUM
PCCYEPO1101100 1. A process for the i déntification of | gG producing cells
from nonggfaeproducing cells whereby 5 a) the 1gG producing cells and the
non-1gG produm ng cells are encapsulated in a matrix which contains a
capture reagent for the 1gG produced , b) said matrix is incubated for a
period of tigg duLd fpgm\éfmeﬁhﬁée@i& eRIpPeradneidy celts fram nemigG-produciogcklsgG i s
fluorescently [abe and fluorescently | abelled encapsul ated

| gG pr oduci nvghezrdi}i s and non-1gG producing 10 cells are discrimnated using
fl ow _cyt orre R nklc8ll /8 efdibsilged Qi Ratix A

and/ of Prot et ﬁP{?;@E;pr%iﬁc% %gggh% El@gll%?%r&ﬁeelrgel n the ntgn | gG produci ng
cells and thﬁhnbﬂ&rﬂalﬂdmcapmgecagbls fotdhelgﬁmlf?d}l?e&n cells. 15 3. A process of
claim2, wherein the ma I I duced- A
process of a‘i‘?y”@f éi‘Wm‘B’tat?ﬁgora egr%g?;‘;f]ﬁ{[ﬁlh' %@%&ggggﬁlggbrg human 1gG 20
5 A processc)cgﬁldfw&dt@édI‘gICBismu&mret;@ntlyIahhﬂﬂial n Protei n A and/or Protein Gis

bi oti nyl at ed. process of claim { i ng
whi ch 1gG ca@@é%ﬁdﬁﬁ&‘éﬂ Iabg [cdo@f’mgﬁtqdvygﬁami@m“% &)Ig%ﬂf%(}é& g%ress of
cl ai gy 3, whe db-cobdetr®d out at a terrper ature of bet ween
2C a;lﬂé 15 C éegl's@rct(ﬂl&gftrr?ﬁ@il ate agarcg?e eggt riXx l%g%ﬁ) | otinyl at ed

Pr of e3| n A anchatasteribedinghat e cRpture At is rfetéb?e‘ﬁ ereby t he
bi otii'nyl ated Protein A and /or Protein Gis bound 30 by an avidin |inker
to the matri x. ) X

2. A process of claim 1, wherein the non-IgG-producing cells and the IgG-producing cells

are mammalian cells.

15
3. A process of claim 2, wherein the mammalian cells are murine myeloma cells.

4.  Aprocess of any of claim 1 to 3, wherein the IgG produced is 2 human IgG.
20 5. A process of any of claim 1 to 4, wherein Protein A and/or Protein G is biotinylated.

) 6. A i}roccss of claim 3, wherein the period of time during which IgG can be produced is

between 1 and 15 minutes.

25 7. A process of claim 3, wherein the incubation is carried out at a temperature of between

2°C and 15 °C.

8. A biotinylated agarose matrix containing biotinylated Protein A and /or Protein G as
capture reagent for IgG whereby the biotinylated Protein A and /or Protein G is bound

30 by an avidin linker to the matrix.





