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Immunoglobulin G (IgG) is increasingly used for diagnostic and therapeutic purposes in
human medicine (Scheinberg, D. A. and Chapman, P. B., in Birch, J. R. and Lennox, E. S.,
eds., 1995, Wiley, 45-105).

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.
Imm. Meth., 182,155-163; Kenney, J. S. et al., 1995, Bio/Tech 13, 787-790) and are as well
commercially available e. g. from One Cell Systems Inc. (Cambridge, MA). However, the
methods described have some disadvantages in that they do not give sufficient resolution for
the identification of high producing cell lines.

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.



Abstract: Described is a novel process for the identification o f

| gt - producing cells fromnon-1gG produang ve by inating tluorescentl

| abel | ed encapsul ated | gG -produci ng and non-1gG produci ng cqlq gynsigng fl ow
cytonmetry. WD 01/57527 1 1 5 JUN 2004 PCT/ EPO1/ 01100 Process for the

di scrim nation of 1gG producing cells f&gn1non-|gG—preducing cells 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 1gG produci ng and non-1gG produci ng
cells using flow cytonmetry. Inmmunoglobulin G (1gG is increasingly used for
di agnost i Aceprdingie eagtbenaspechof e present invenion thereis ipeovnded Supinyied agarde A,
and Chapman, .P. B....in.Birch.sl.. R,and, Lennox.~ E. S eds 995, WI ey,
35-108) PR Pk BiehUERd Flowi A AR Icr BRI BB selean BeG f n or der
to all ow fuHerdhyFie hibtimAdttdBrotedh Al BP/GH RG] B % KRint By fah APdRPKegfeRhOdUC Ng
cells are well "knowmn (Gay, F. et al, 1995, J. |Imm Mth., 182, 155-163;
Kenney, Jma@ix.et al., 1995, Bio/Tech 13, 787-790) and are as well
commercially available e. g. fromOne Cell Systens Inc. (Canbridge, M).
However, the nethods described have sonme di sadvantages in that they do not
give sufficient resolution for, the identification of high producing cel

li nes. Th&BEredshows sehemafic & din caphipe ok [eGiproduced by ap onaesulaed ek oved
process which has a greater resolution which allows to identify high

| evel s of high producing cell lines. This object has been achieved wth a
novel process and a biotinylated agarose matrix 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 1gG producing cells
from non-19gG producing cells whereby a) the 1gG producing cells and the
non-1gG producing cells are encapsulated in a matrix which contains a
capture reagent for the 1gG produced; b) said matrix is incubated for a
period of time during which 1gG can be produced; <c¢) said produced IgGis
fluorescently |l abelled; and d) and fluorescently |abelled encapsul at ed

| gG producing cells and non-1gG producing cells



are discrimnated using fiowcytonetry; characterised in that the capture .
reagent is Protein A and/or Protein G 1-5 JUN 2004 |a According to anot her
aspect of the present invention, there is provided a biotinyliei etNal§dk ose
mat ri x cont A4 iotinylated Protein A and for Protein G g3-1ha0}by

r eagent for%‘?dlgg%ﬁtw)ereby the biotinylated Protein A and /or Prot e%’?\h@ S
bound by an avidin linker to the matrix. Figure 1 shows schenmatic for the
capture of_1gG produced by an encapsulated cell. 1.5 JUN 2004 WD O /57527
2 PCT/ EPO Fighnobshomg crruee of \g3dy daine dreteidrA [iyesmpariser fpntippdietstapture
conparisoth%nantibody as capture reagent 5 Figure 3 shows working
concentrations of Protein A Figure 4 shows conparison percentage of GS-NSO
non-producers in a culture with percentage estinmated by flow cytonetry 10
Cel |'s sDePﬁgﬂ%&‘ﬁsh%@s%?kiﬁ%E&&c'eﬁ@é%n%f?BS?&E%S'0”. and secretion of 1gG the
cells enpl'oyed T1n the preésent 1nvention are defined as |1gG producing cells
or non-1gG producing cells. Non-1gG producing cells m ght express and

secrete | anmounts of 1gG up to abou to 0.2.p.g/.mM or 15 .m ght
exprese arbieatd doys qumpgeclpeterdes oS RriyoeieR B glreadl o5 and
secrete | gferchtapt ex@AateddYONEY Bytdmeirg/ M . Preferred cells which can be
discrimnated into 1gG producing cells and non-19gG producing cells are
manmal i an cells. Every mammalian cell can be used for the present

i nventjgon. Exanples for mammalian cells which can be used are

pl astocytoma, nyel oma, hybridoma, Chinese Hanster Ovary (CHO, 20

fi brosar cofdisor | ynphobl astoid cells of nurine or human origin. Preferred

manmal i an I i . - ] ' - i : S.
Bxam eq. faendipl B the ekl BE Bl bR bRl PR ey e S EUAEIE i
A ut am ne-goysehtievasien afeSlefihisl £4)IgGRavdudny edllsws abnpg@GpedaSng BB Non-IgG

' producing cells might express and secrete low amounts of IgG up to about 0.1 to 0.2 pg/ml or

15  might express and secrete no IgG at all. IgG-producing cells might express and secrete IgG at
levels above 0.2 pg/mi . Preferred cells which can be discriminated into IgG-producing cells
and non-IgG-producing cells are mammalian cells.

Every maxﬁmalian 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.



25 1gG 1 gG which can be produced by the cells used in the present invention
m.ght be human, sw ne, guinea pig, bovine, goat, sheep, nonkey, horse,
nouse, rat or hanmster I1gG Humanised and chineric IgG mght be produced as
well. Preferably, human 1gGis produced. Furthernore the ¢&l JgN mpght as

wel | produce fragnments of 1gG |ike Fc-, Fab-, (Fab), 3Gdyaammngs. WO
01/ 57527 WO OEASAbsul ati on 1.5 JUN 20043 PCT/ EPOL/ 01100 Encapsul ation of the

| gG produci ng,cells and non-1gG producing cells can be perforned by wusing
e.qg. st%ﬁ?@‘%ods as described in WD 82/02561 or accor di otocol s

] ng to pr
pr ovi dedknchpsufarion 6Bihk 15y-ptaiusingrells HdusndgGyprodusingacliscagrhe P&Efg%Pdt'b’ a
| i quefi ed, gel containi t he, encapsu i ri ' A&l TM
encaps ulUs¥ESre- ﬁ‘ﬁ’c’ﬁsﬁ@“{? ?sc‘?cﬁfpﬁbze@dn lt?gb Cgie)0 |t1|°k§‘§/‘4§’ %deiﬁ%{‘)ﬁﬁ%t?.gaérﬁg
encapsul&t@mgﬁgyﬁeﬁ,m&al | y consists of agarose. The matrix m ght be
biotinylated. Particular pref erfgﬁed eire bj ot itrﬁgl at eduletg%rrga?gxg%{h' ces. The
pr ef &r r ddsualiythecelly are added toailgHelgd peliGaNAIRRE™ME SAPREVTIGUeT i ed gel i s
bet ween : 1 @tialisdd B ORECHIESYténsIab.. Thel 10’
cells/ m&eﬁw@ggﬁﬁgmsﬁﬁ?ﬁrﬁ}r{aﬁﬁg | ed ler%ca t?[” ati o_ngyrrbat rix iftan ge further
pr ocess aficipsuigdoematrix weilly sunsists of apareses Thaverixaaighbhshiplivinted ¢3euBhe cel |

per GVD by_using .an.enyl sion matri whi ch usually consists of oil,

pr ef er athrgfe ﬁﬁ?%gpgqu%{#?gams%émt 8'e‘(m"c"CelM XxTM enul si on matrix and 15 a

i cr odr ofyPkefed hikibdrbecdiiwibstswilDisTMdeil 6 thdliqpefiediget is beaert X0 od i si on
matrix and ™ Cell Sys 101TM mi crsod(i?@ r’rﬁker are commercialized by One Cell
Systléns ceHe/ml, prrticulas beirean Pekl ard DS MY A and/or Protein G can be bound
to the matrix before or after GVDs have been generated. Preferably,
Protein A and/or Protein Gis bound after G%L/}%l 20 have, been gener at ed.
Bi ndi ng Teostls insbe yesfief pnéappwation BB cRn je GWPF?Sthﬁmﬁﬂng ker

Foll owed by, 4 RGPS Mk 8 £8 o BIEGIO Qg chflswassaiibe mat i x

is bioti a~ pr r is an avidin, |ike streptavidin.
Part i cul ikl us&Ed chissists 67, profetbly oProneraloilliknthe Slelviixdt emwision maght 2nde

biotinylated in order to be capable to bind to t Iqpker.in .
15 y a microdrop maker like the CcllSyFs) 101™ microdrop maker. 8§M1XTQ 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 .



case the linker is avidin. Preferably, biotinylated Protein A and/or
Protein Gis used, in 25 particular biotinylated Protein Ais used. The
usual amount of Protein A and/or Protein G added to the matyqigX N ofg@ the
GWDs is between 0.001 and 5 ng/ M, preferably between 0.01 '%ﬁ'?“ﬁl /.

| ncubati on W&’r"lfséfé"product ion 30 The incybation period duri R‘Z’P 1 gG can

be produc depends on the specific |1gG .productivit f the e cell as
wel | a5 ortherBBRi Gptanre s % v udbe SirHe EC P B EE pF B ST B ot ne
period of Wdirm onthelaHa bl dellagbaVER Qade adfiakinimylofiiaiceH is used s intubation islaidsgen 3

and 12 mnutes . WO 01/57527 4 15 JUN 2004 P@/EF’OI /Q&].O(E) Ige i ncubat i on
t enper at uradt gfemperatugesof hefyeeg? GrndsaeG, preferpbfesbegadi¢ #rd 8 "6t the cel |

as wel | 335,91y § Bénddh i gfad&é%i durtt$88eubbfloFRSRAE tTVAIdAR Y bR eCSTithe | S Used

the incubation 1s carrie out at "a tenperature of between 2 and 15 C,
pr ef er &bl ycapuraseagenC and 8 C. Usually a control 1gGis added during

I ncubation in order to validate the binding of the 5 capture reagent.
Label ling and selection by flow cytonetry As a fluorescent |abel anything
whi ch can Labeliigpiané stlogioprbydloct cpkagypergnd which is conjugated to a

fluorescent c oun an be .used. . Usual | y.. anti bodi I ¢ch, are conj ugated
10 to fl ud%se%@'ér% SCE%&%’&EW@%W é’ﬁ“5?‘;8&&6%&8?{%‘%1‘%ig(‘é\hﬁ%&B’P%éd%t | gG or
anti gens wWahjuBated & LQuHrerdatt@gmpourid daarbeseen Usesliyp antithdies avhidli @b canjegated
specific for. the product |gG can be used. E{‘ef erabi%q; antlbodlﬁi?i whi ch are
conj ud&t edo flgoressat csmonnd auhysbich arespect i farthepreduqt g oF eatigest WHITE 2t oduct
lgG are u%%ﬁji‘uﬁé%{s &sce ?1%1:#:1%:@ 4n@ wHidtearR SR fol B¢ pi&atcPRG can be used.

| mmunogl obu el ecte e I'mnunoglobulin classes A, D E, Gor M
and -shoul Preferably ,detibadies Whichnars chujugatedtol fiuesescens icampeonndand yehieleare spisifich

express a ecr et oduct .| r ' pecific for the
pr oduced {}gﬁ?‘f’ gro?ggt\}g Iarca‘hseﬁl‘d%%qoﬁf @ gé%ﬁt?ﬁ?%}[ Ehgl&?g%'ﬁpfcéncp&gi B? ess and secrete
product | gfinhsoglobutirisiselected frbm thé Eminaheglobuln dassésbndy, Erilgon Momdehepld be | G
deri Vel% f rd%rergtP gct)rh a host cell not related to the cell which express and secrete product IgG.

Preferably, the antibody specific for the produced IgG is as well an IgG. In case the cell which

express and secrete product IgG is a murine cell, the labelling antibody might be e.g. an IgG
derived from goat.

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



20 Exanpl es for fluorescent conpounds are Phycoerythrin ,

Fl.uorescei ni sot hi ocyanate, Texas Red, Rhodami n e or Cyani ne dyes. As a
preferred fluorescent |abel an 1gG which is .conjugated tolﬁjh\mﬁo% thrin
and-which is specific for the product 1gGis used. 1gGs which contain a

f1 uoresceryogpemeeund and which are spe‘g}fl c for the produ@CTESO/HAW
commercially available. 25 In case ant bodies specific for the product 1gG
are usedpagativabaltrol peafapiusdiicygent)is nwkst dnd thpbieend SHormeadivtsind! Bed cel I's
before | abelling in. order to preven XS IT) r m

bi ndi ng &scuREadpogulation ?Pé’ﬁ%fﬁéu% RXpe te%’ﬁlﬂ S{f . cﬁﬁ%é(?e?ggrggaghg{aocker
serum pafstlimiHaiiriyad :i.@ﬁttakcdﬁad: meaﬁpmﬂmm@rf ﬂa: Qnmtﬂﬁl\ﬂhs ofThe singhregeupiadk (e. g.

Mar vel d. 30 Th | £l {
di g\érel )m Iﬁéﬁt“ggnel@@ﬂﬂrlﬁ)%% %Z‘uaeéllya F“éioﬁg? gﬁ?r%%"ﬁcg '%(sg@)ﬁy %01] laleq{cgg{é?&e chosen
accor 9' ”%&&.\EA\E{, TQLIRS Pprépriavé @agke hiorctteore! mhés;mmmndmtecnomm sy enpty

contain at Ieast one &F@‘a afr&ﬁ%g dtP t¥ scatter
char acteladﬁxsuectsoﬂla’sﬁhbaywdatm Lies i the fistt 1og 9reade ¢ P?f%"&%‘i EP&Fsc) and | og
side scatfer. il Y000 &S arkROlIsaddtper Sanipd@gent ) i s
run firs é?"%t)ef—% %Jrggcl:&%% égg?ﬁs ed until the occupqéed pﬁ%atl on
appear s lms@mﬁﬁawnrmtfmwcmmaqewmcwanmcqﬂswf gopeptizely- Qpienally
discrimnator is.a b¥ngiezelisThe
singly o@&‘&b‘lt@cfta‘%%!d’-cg%ﬁﬂ? V@ﬁ%&?gg{ﬁﬁ%ﬁﬁ a%g%;g%(ggg“%}e%uo?esenges usi ng

a | ogpsetd h By odﬁd&l@épx@ﬂdﬁﬁﬂ'mﬂxc(cphot onul tiplier tube) appropriate to
the fl uorochrone he fluorescence detection PMI is adjusted so that the

poputation lies i n the first | og decade of the fluoresence histogram

Posit'i ve &.?e@g b g},mrs, LG DréduRinaleells inpopgiatien of 1aG-A0d061; edlle nndnar kG-

col | ected per sa

Dlscrlmnatlonb row yto tr n

anal yti cardducing cpli:eqwam phteingd arepetwsin P / P ‘Era%ggg?‘ﬁ%géjaﬁie%
flow cytq sel ect for vi abI e cells by exposing the cel I s 10
to a stau%ﬁﬁé&%@p%ci}ﬂg‘[ﬁbgﬁe propi di um i odi de. WD 01/ 57527 5 PCT/ EPOL/ 01100
15 Dggection [imts for 1gG produci ng cells in a popul ati on of
1 gG produc cells )ﬁ non- I | éjglla{rﬁcgmaﬁ*d'ged are
bet ween 9% I gipjagho B’feé‘?“é Sfl Ont)l %delﬁly%géd a%gi‘b S

biotinylated Protein A and /or Protein G as capture reagent for IgG whcreby the biotinylated

Protein A and /or Protein G is bound by an avidin linker to the matnx Preferably, the matrix

contains Protein A as capture reagent for IgG and the avidin hnker is streptavidin.
20



% of the total cell number. A further subject of the present invention is a
bi oti nyl ated agarose matrix containing biotinylated Protein A and /or
Protein G as capture reagent for |1gG whereby the biotinylategds faNofBkn A
and for Proiel s bound by an avidin linker to the matri bly,
t he natrix wﬁgﬁﬁg?ﬁs Protein A as captur® reagent for 19gG aﬁ%n?ﬁ§k§§?d|n
i nker %%%B%% idin. 20 WO 01/57527 Exanples: 6 1.5 JUN 2004

PCT/ EPOllO anple | Preparation of cells and matrix 5 15 nl of
Cel M xTM 200cs enul sion matrix were equilibrated in a sterile glass
scintillatﬁoqnvi§g to 37C. 106 viable GS-NSO cells were harvested by
centrifugi a 0 x g for 10 mn. The cells were resuspended in 100 |
phosphat e Budgaestinh eﬂ'&leilmdﬁaﬁ-)x 25 I PI uroni c acid (sterl le filtered)
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cell mxture were added dropwise in a spiral patt (Sfrom ottomto.to

to the war ¢ails wergmesyspendedin 100 wiphosphaterhufiged sabing GE’ESH L Pl‘HP%‘éta?‘é (Stﬁﬂﬁ
avoi ding a alr 11Sys
Toat ' o0 PR ek et 290 w S iSnieNgiot R SR det Bl MR R 38 Y
rpmfor 1 for3 mih. THkesudp&ided pullsivare dddai noitite CelBidGI M aﬂcwetaﬂmcenpngﬁtmaxmo
mn in_ ice bath. The encapsul ation 1%6 re was s %‘5 int.o two 15

Toni cot0 § Cisedbascet SR Gr s a he b el sl ooy b e romvise BB The
sol ution cﬁpqﬁrb?r?gotfoﬁ{ t0%8p)Th thedharR@8 @muffont Matkix biten B idalingta l\ﬁﬂfplpette

vi si bl e. e oi] phase was renoved with a pipette, the su ernate 12""‘
aspi-rat ed mdvoﬂmg qdémgetrbuwelpse'rb@rmmh@qm ermlsifed sige lsé(ﬁélﬂ n PBS

dded. d_int d
w1 he. ctsTedton Rt o Fon gl o i Birte forbo beniflbdlie SHA SRR KRS 4V ©
step i f NERESTHOMPpm FANEmiLiRGEeBiieid VIS prrfoy Eiimani icebatls. Therercapeslatqrended

in appropriate solution.
pf) pmlxtm'e was splited into two 15mi 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



A. Streptavidin Bridge 25 The GWD pellet were resuspended in 2.3 nl cold
DMEM nmedium and a 10 pl  aliquot was evaluated for % occupancy. 0.3 m
were saved for "unstained" negative control. 80 | of 1 nog4gljyrsideptavidin
were diluted in 2 mM cold L15 cell culture medium (Bi owbittaker) and added
to the 2 gl ¢9k7s@Ds and incubated on g rotator at RT forPCI%ERH/ALIN The.

m xture was washed in 10 m cold PBS (Spinned twice at 400 x g for 5 mn).

30 B. Bgﬂfr#owt?é ettt WEGdd8l foctha milld GBIDS andithe s@gumpwemewbmdz 3
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5 2998 OLANATERA B o O&’GEAEE’% hO%daQaved fsﬂ;bdi:thrkﬁontald;)ut ed capture was

added t and 't he solution was i ncubated on a rotator at
RT for 15 mn and washed in cold PBS (spinned twice at 400 x g for 5 mn )

and resuépseeg “é&&‘%&%‘“?n“f?‘q‘ dilRed Sefis Ml were saved for positive

cont Pol ¢ UPation of Encapsul ated Cells GVDs were added
to 25 m col d L15 and eqU| librated at 4C in T75 flask and i ncubated at 4C
for 10 mn. D5 hy BRI GG Ne RS ielbduateadt i n 0. 8

m L15. OkasﬁWcB‘il Iﬁ?igg‘légﬂ?g‘gqﬁﬁ%%dv\ere ‘added to each control and

this SO'HE‘f&n 23!6?@&%1 (;tﬁudixﬁélatr@humin Eﬁ)ﬁmredlﬁﬁennr&fhml Ad5thé end

of these I'ncu atlon

all sa es were shed .t cold.P f oet al

bovi ne st omhé BBSyd c((l@pi m@gg@tﬂdﬂﬁbt%“\éﬁ%‘i‘“‘g#ﬁ)‘ 'é’n“éaér’%Béétedzo/ﬁs anpl e

was res s e;aﬁ;h L£Oérd wadled twhikBS. D.
Stai 1l n;r ?rl"f‘ &d{fgﬁﬁ 9} tt)%%e %?tﬁé%%mhﬂaﬁbn%ﬂ T goat anti human

5
| gG-Ant i cdid BBS) 2% f&tﬁh)p@ﬂmsgmhr(iFBS) (Brinmyd #d08&tE @hS HHM e di | ut ed

in2'm cold L15 + 5% or t 2 5a‘°q1fgg he controls.
40 gl pr@ﬁmka‘f"%fﬁ’s‘%ﬂgmggﬂfé%“tl&“@ﬁ'e lgugg 1%&1‘ c'o}!ﬂ r%lrﬁ% he 4 |

preparation was added to each of the controls. The mxture vvas rotated for
tomn a;) gflc-alﬁllmr:g v(ijfl%l: 52&%30n Antle\ﬁ‘y
15 _ .
40 i of 0.5 mg/ml goat anti-human IgG-Anti-f{ab’),-R-Phycoerythrin (R-PE) detection
antibody were diluted in 2 ml cold L15 + 59 FRS for the sample and 4 pl in 2 mi for the
controls. 40 ul preparation was added to the GMD’s and 1 ml from the 4 yl 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



20 washed 2 x in 10 nl cold PBS/ 2% FBS. (Spinned at 400 x g for 5 mn)
and each sanple was resuspended in 2.0 ml of PBS for flowc ytonetry. E
Fl ow Cytonetry of Encapsulated Cells 25 The instrunment used WasiuN oyl ter
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run first artollbtedihoesangleSSc are adjusted until the occupied popul ation
appears in approximately the centre of the FSc/SSc 30 plot. The threshold
di scrim nator was adjusted to reduce the appearance of the enpty GVDs. The
si ngly occupi ed sub-popul ati on was gated and anal ysed for fl uorescence

using a Io% setting on the detection PMI (photonultiplier tube)
appropr? at &xpwpleie f| uorochrone. The fluorescence detection PMI was
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and test samphesreage, tdapectivedy, generally 10,000 events are collected per
sanple. 5 | e.2.Co ri so f..capture of pr hi i 1aG. usin
Protei n A DHAEPEEISAOR B ave mael e e ers BBt siphy B it o' "0
dil utions giotihjieteAPESHIGIA dphiFefdagert@Fbivtiglad poatmtitinmemniE¢ Feldamma t h

either Dbiotinylated Protein A capture reagent or Bbi otP| ny. %t‘g%&%gat

ant i - héfran fpgRrnt spepifigantibody qa&&%mag%r}se@ﬂfsenm?fs&% 6%%*{1 Fk. GvDs
I ncor por at Mgaeﬂiﬁéh&céc&ﬁgﬁgfto[ﬁle Brtiddldg A8 baplthre R REMAN 88 coReRRREs b t he

ant i Egdy as capture reagen concentrations of product (see figure
2) .+ Exanpl preduatfsedigara@Inat i on of worki ng concentrations of Protein A A
GS-NSO cell Iine was used as encapsul ated test cells which produce 1gG
product. As negative control encapsul ated cells w thout biotinylated
protein A Basmplks¥l. As a Fc positive control encapsul ated cells producing

| 9G Ve[E SBlfethinitton of Working cdficerftrations ot BPot £” ©f
A GS-NSO0 cell line was used as encapsulated 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



Imy Protein A per m of PBS was used (see figure 3). 20 WD 01157527
Clairnms: 9 t5 JUN 2004 PCCYEPOL101100 1. A process for the identification
of 1gG producing cells from non-1gG producing cells whereb a) the

5
| gG produci ng cells and the non-1gG producing cells are en*'cép%llﬂl Bd in a
matrix Wolshgoatains a capture reagent for the 1gG prodaCeBrOIB00sai d
matrix is 1ncubated for a period of tire during which 1gG can be produced
c) said pigpduced 1gGis fluorescently labelled d) and fluorescently
| abel | ed encapsul ated | gG producing cells and non-1gG producing 10 cells
are discrimnated using flow cytonetry characterised in that the capture

reagent is P g,}&lggg f@‘-ﬁﬂgﬂfcﬁfiﬁ&){ti@h%fg(ﬁpmauciﬁg pelisciesms nod-IgG-piaduding vdller ei n t he
non-1gG producing cells and the 1gG producing cells are nanmmalian cells.
15 3. A procebgelf claim2, wherein the manmalian cells are nurine nyel oma

cells, 4. A 5 S oiici nBh Ao & Proiuci@eRi &te bh@phgfedinaduasd i s a
humansl gG 2@%&%?%?%%‘@%3%%%9@& c%a?,rrn fc%tﬂg 4, V\/nerelpn Protein A and/or
Protein G i swhichtomyihaa eqpturé reagergrfoctbe i2Gprodieadm 3, wherein the period of

time during which |gG.can.be prod ' ; idh 188 ad Be flobtde8S. 25 7. A
process of c@a?ﬂ%‘@,tgmf‘%‘fbﬁ%fiﬁ%r%ﬁ%ﬁgéﬁfﬁgﬁ%ﬂgg@;i egaout at a tenperature
of between AGaRFodbedlpGBis Mhofkanilnydbaliell agar ose matrix contai ni ng

biotinylated Protein A and /Qr. Protejn S tu L
wher eby. e #aditiprestcaty et desrir s o §RBla Lol PEARERC MUl |
avi diyp 11 nkegeQrd di&rifRhditdusing flow-cytometry

) characterised in that the capture reagent is Protein A and/or Protein G.

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.



