Title: Antibody produci ng non-human mammal s. TECHNI CAL
FI ELD The invention relates to the production and use
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or derivatives thereof, which are expressed from at

| east partially exogenous nucleic acids (transgenes).
Transgenes to produce such transgenic ani mals and

nmet hods to produce such heterol ogous anti bodi es;

met hods and vectors for producing such transgenic

ani mal s are di scl osegas@BifasdR ok chile | NVENTI ON B

cells nediate hunoral immunity by produci ng specific

anti bodi es. The basic structural subunit of an
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agefng ra setrfer ﬁhg %T‘Sé?n&f brpgkst apd tha uskiof the fasienine h’@P’éFt and the set
sequence and is named the constant (C) region. In an

the H.and L chain V regions (VH and VL)
J%&%% '5%@358“93“?8?n1the potential antigen-bi nding
site. The genes that encode H and L chain V regions
t y
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véﬂﬁﬁBFPEPV that interact to formthe
antlgen recognition site and are thus referred to as
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Hyeags suehessayes pasimalae Sugh hé@ews have the fisadigniaee that ey gequire
Vntefated Taktehi SE MR artSid RN ¢ Hairodnd a'lrsoq{iﬁde‘i‘ thé cuind id nﬁﬁﬁgﬂfé $pper

mechani sns .t hat creat cleotlde se
ot R B Re Do e e e g siiial T bAtEes artGhe telative short
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processe mary repertoire of antibodies
encoded by gern1|ne gene segments and expressed by
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diversity i s i nposed on top of the dlverS|ty ener at ed
vamgmvo?%quem requireegisARdJegipiang forpquipnien cal 5y oo e dor
tchildreh, sadhl e£fondhiddre’s Shdiftaad thafesdek. mglmu‘sf doﬁﬂhwiﬁly be taken

at the e cess
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SRt TR B” e SRy Bl ek N NS Pdmios
Physieal intorentiqniin the chairs. to go on to secr ete the
cognate antlbody These activated B cells can al so now .
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s _of the mary response. A selection
cﬁ%@%@%cgnpnumg/cBﬂﬁgé variant B cell descendants
whi ch nake an anti body of inproved affinity of the
antigen. In B cells, somatic hypernutations are
targeted to a restricted genom c region including both
the rearranged VH and VL genes. Thus somatic nutation
allows affinity nmaturation - the production and
sel ection of high affinity antibodies. Therefore,
sonatlc nutatlon |s |nportant for the generation of
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preferably encodes a human, human-1ike or humani zed
i mmunogl obulin chain. In the remai nder of the
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t he non- human mamual s. The transgeni ¢ non- human
mammal i an hosts are capabl e of nounting an i mmune
response to an antigen, where the response produces
anti bodi es having primate, particularly hunan,

vari abl e regions. Various transgeni c hosts may
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preferably with a neans that all ows expression of the
i ght chain encoding nucleic acid during a certain

stage of the devel opnent of2B cells. The term
"essentially limted expression” indicates that

expression is predomnantly in cells of the B-cel
Ilneage but that Iomer Ievels of expreSS|on |n other
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significantly interfere with the normal
differentiati on and/ or maturation of the cell and when
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chain produced with its counterpart. According to the
invention this may, in one enbodi ment, be achi eved by
providing a nucleic acid according to the invention,
wherein said neans for timng expression is a pronoter
of which the activity is essentially limted to the
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exfhenbedxpodeditbe gene of interest directly. Instead
it drives the expression of a gene of which the
product activates in trans the expression of the gene
dlurthert, griean objSctivte tavbtat & fastening dgeive wiagh isemallgdiszete and less
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ence can i 0
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phicoprwketris ffaedd sveer therdniige frit edpg® pfthe shaige - of
devel opnent). In this enbodi ment a set of expression
cassettes is required. Therefore the invention
Brescnipiéen of thetinvdntionc| ei ¢ aci ds that are expression
cassettes, wherein one nucleic acid conprises an
expression cassette encoding a Cre-like protein under
dBAtdepto ashieye thesaabisptives tthwpae%qt has daveloped p fasteningbracket for

de deresihg pEkildred’s th@phest wikich lsola&(ihé H@ox&eﬁ&mnwﬁﬂogleﬁls The

se uence a, desi
kel AR ol BATHE Sthidlor SHPRan! o PAERGY pdatsd for use in
prcbildieris ohhirch can be activated by the action of a
Cre-like protein. Said activation is preferably
achi eved by renpval of a stop sequence flanked by | oxP
Jihe brackatirengsts of oxe sipgle dapteningydayiqe widhia bow dehighlis ¢ntered into the
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600 62)F %ﬁ% 2il\}*lncor por at ed herein by erence.
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beanenal dom bito hndifisieht Ein@hefasiaingdvicer condi tional

gene inactivation in mce", |nauguraldissertation zur

Er | angung des Dokt orgrades der

Mat hemat i sch- Nat urwi ssenschaftlichen Fakul tat der

Uni versitat zu Koln; http://deposit.ddb.de/cgibin/

dokser v?i dn=97557230x&dok_var =dl &dok_ext =pdf & i | enanme=

9755723 Ox. pd, which is incorporated herein by

reference. The invention further provides a transgenic

non- human ani mal whi ch has been provided with an

expreSS|on cassette accordlng to |nvent|on mherein
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human VL region that is not or marginally subject to
somati ¢ hypernmutation. The Ig VL is capable of pairing
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during B cell devel opnment in the nonhuman transgenic
animal, with said VH CH pol ypeptides retaining the
capacity to undergo somatic hypernutatlon upon

e, of ani mal
S8 bl e Lo drtPteR T RE wBtnsd Y bR et el o the
@ise pEthisoarsordingt th ¢heappehdedaniaitos and genording i thne laspetisegiven below.
i nvention also includes the use of a transgene
construct as above in produ0|fg a transgeni c non- human
dnione Pspeetp s iavestiongpropidss (s i fasierong dgMied 1@r aseinsshilden’s chair
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ehﬁnén’tsate%g Giierted ﬁlt@ﬂﬁtﬂ?&r c@ﬁﬁ%@%‘u 10 Hé%nti?ﬁﬁﬁ@to'fﬁfé cross plece

provi des a pr.ocess for ction of a tran
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adHist &{édbﬁén% RodkEi§ FRS R we eddytwIIER h#veCd1at def Af®sontal extent than the
o ﬁgr55|%%h unctional ly disrupting the endogenous

[ lin light chain | ocus and inserting into

t he anlnal genome a transgene construct of the

é@%ﬁ?&h&gb boéﬂr??nll% By I%Qstt E)QHS bf‘tﬁaL, H’%ﬁﬁoﬁ 8'5%%16%% a%& hg Inéntioned

cess I n uctlon 0]
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hbP8ile Gﬂ"tﬁé Seat bﬁt@B@f&%ly@ﬁPﬁEﬁ oPéloHaecohH?{tgﬁts 'c&ﬂa‘ftlr%ﬁftgce even

is provided roces or e production

et P’ﬁﬁf%‘?}ﬁécpﬁﬁ%ﬁ‘rfb‘ﬁﬂz%ﬂﬁt %x%artga argundyihg outer sides of the
binfig ehfinén®s. 2 sel ect ed anti gen, conpr|3|ng chal | engi ng

an ani mal obtainable by a process as above with said
antigen and screening for B cells fromsaid ani nal

ina furtiien embedivheatthe gasteninghdeviapatiotis dor ihsartidreof 4 part oftte s

@Bﬁett 3 s?akﬁ'hg L meax A rSudl @S@&@ﬂltﬂwﬁﬁlm@ the -

t ai nab rta i zin
ﬁ‘}ﬁEﬁniﬂtﬂcﬁ?HEPe é‘b’tnﬁ}llﬁéél iy sqaf E\%Fﬁg p@f@:retlvetnaguqntSy withia smap flap
HOMiPs 6@ dnShe UMRrdidy SMNdehOplaRlts Q/hidl‘lcthé‘ gR&nMgllcMc8 $Sattached;

f n nocl.onal anti_bo rising
e{!ﬁ”ﬂp ‘@*8??5%& 1cg flows 2 BaFeL a|°ﬂﬁ SRS éqferaélpféarouch
sinap, itorfresly norarpurai/thd esost bar wisen thé fdslfbﬁu@ﬂb‘#ﬁ:eﬁfs @elhted ima seat

B T B R RO G g e
ﬁﬁ@@ﬁ@beﬁﬁﬁnﬁmekﬁmoductlon of |nnunoglobulln havi ng '

human VL chain and binding to a sel ected anti gen,
conpri si ng challengln% an ani mal obtai nabl e as above
8

b ene gebodiment itaplecking heglesara Hivectedpaiti srvesds eashotherepreferably
abAuds HBgr@ékein?télﬁ@érﬁﬁMhe &h ittah§\eAde difeBifon 6f the fastemng

rearran ed V enco unan i ne
2 pmpther frgbadimeggac ﬂl&f'ﬁcf‘gﬂgtrﬁﬁ%rcegtpeﬁewo ﬂs}(mg
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t t
gl s 6L bl Gr bR RY BeclBh B eNBtenifE iiPT RS
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H?td'hé‘é%d@ A& td196R |ﬁ@99§exﬁﬁ%ﬂh@ H)cﬁfﬁgthBSkso %JH & WiRkein the

a to pbe enpl oyed. For, exanpl e, t ransgene
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m ce that bear one or nultiple copies of the transgene

in the genone. Alternatively, the human VL transgene

may be targeted to a specif4c genomc | ocus using

site- specific reconbination as described in the art.

In one preferred enbodi ment, the VL transgene is

targeted to the nurlne RCSA26 Iocus mhlch |s a
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functi onal endogenous nouse i nmunogl obulin” indicates
that the endogenous Kappa and/or Lanbda |ight chain
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functional protein expression of the endogenous Kappa

and/ or Lanbda Iight chain loci, preferably the

endogenous Kappa |light chain locus, is reduced to

about 20% of the |level of expression in a reference

e sanplgisras pavt of therlbing Yemeprs compugingd more flexiblenagieria) than the

abQF R ustBRInE dvied. & mesdexhlsb@la@wth@ %cﬁﬁh Bk Sare locked ‘{)y
I.men

preferred to.about 1% nost r

Rt aparh o 4 st BLAroneh £ meat ﬁgﬁfgﬁﬂaﬂg drice:
endogenous Kappa and/ or Lanbda Ilght chain loci is

IS qlﬂgxglger ggnbgd/%n%r_l@ ﬁu&: f&/eeﬂlec%]; (li)];‘genﬁlt 1'1181%9411{%f1%1% fpor{l Itﬁhe cross piece
§kwa11de thepessdar, prefetablyi thy th@sqrg mwedpe rmedg and pai ri ng

with a nouse heavy chain. Said reference nouse is a

nouse i n which the endogenous Kappa and/ or Lanb

IIn gisecand gspect:dbg inventions Pevides forepharngss getfpx @Ffalfﬁr@hs chair having

caqmak té‘sﬁﬁnd@ﬂaﬁﬁlht@ﬂvﬂfw{/éiﬁcﬂ BbRlih G REnt@EAPE cAAGLSALASIN that it

t hat f
chbg RN TR Bh ar R The fay SR Be e AR hildEp 5 hamess
@bmﬂamgamrthrals eichnsay tid achakd i thedheéningdévicd, and

tp?é? % ﬁ%‘éﬁgﬁﬁ#ﬁﬁxg M 'lﬁ%gé{%derlﬁé%@ phéze t%?g(ﬁ;ﬁack rest in the

@hﬁ¢@9§ﬂbﬂﬂdﬂsﬁﬁ@n@hﬁbgenous i mmunogl obul i n genes is
reduced. I n one enbodi nent, said nuclelc acid

onpr.i ses a sil.enci.n eIe Nt resulti
%p E‘f ?SrBF?toa‘SIm‘éan Ry des tt0f A éeating rar1119 set I}or a children’s chair

dading arbacls rmnmhtqﬂatb mﬁthgemmall Aol ih tid gt ed ge
nucl ei ¢ ,aci.d

CONA R iy Bl QB et P Pl B B RG iy gt above and
tarchridieatsi seatingf rail va themctogerttap wnthumey be budhioredge ties sehtoplate via
%.E %?'mnﬁlt? %hﬁéﬁgrg%gf)’ec éﬂ@eﬁﬂr&%ﬁ thd &%ﬁm{gqg el ﬁst@n&lé A%%ice and the

I Ng- sequence, HHTISG

pelerathe wakplats, @sezsﬁemxlthpr@&wblx Aawng aispex Hlep whichdlips out on the
Ah@er6ign OF BicQdat\WHit€ Andihe cHRdreN’8 dedtihgaf tndré érmy having end

nodi fi ed, enbr.yani c tem el.lg and are c
PRERR D Y SeiEoegien St TR ﬁw{l}@lﬁ the
germline. The mating of nobuse strains with hunan

:ngg]f&ﬂg@g%{l {6}11% 1 n&?xhoé#réﬁd@r Igga ggllhgmteﬁ %g.té‘fegsagn sea mg il set
@@mpnmsgﬂg5@59@nv¢ally onIy human |ight chains. A
construct for honol ogous reconbi nation is prepared by
neans known jn the art and an undeS|rabIe sequences

a fifth aspech theemgentloﬁnrgg@gfi%@r edisg QbR gemq@gpwce according to
@ﬂj’ﬂﬁﬁﬁiﬂe @bbvd, 6EHBdt Gbkﬁbr(fhﬁg td iy SALE heafos ﬂlb%hﬁh@h hﬁrﬂéss and/or a

us r.e at| i.nto a
TP aFaD I HEERT LR hrot i fal & e Rapricalhatg pdhercin
thepdihardias tre poestlbldlt}r a)ﬁ)&rtaial ami haredontaliadjustment of the seat plate
phosphat e- nedi at ed DNA transfer or direct
m croinjection. After transformation or transfection
dhe inventien wall incthe fodlowing bredeserbddsin greateraletail byctho help of the
BRANSePbf BRI dith¥s Mhe hppaaad FYereSEHIHE b wh{cﬂ ar€XRARE limit
neom&&hn resi stance and/or aCyclovir and/ or

f IVEREY; ance. Those ceil's which show t he
deS|red phenot ype may then be further anal yzed by
restriction analysis, electrophoresis, Southern
analysis, PCR, or the like. By identifying fragnents
whi ch show the presence of the lesion(s) at the target
| ocus, cells in which honol ogous reconbi nati on has
occurred to inactivate a copy of the target |ocus are
identified. Furthernore, itSis shown that upon '
i mruni zation, the nurine and hunman VH regions in the
afore-nentioned transgenic m ce but not the VL regions
are capable of undergO|ng sonatlc hypernutatlons to
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Topol ogy of the MV1043 vector. This vector is used for
the cloning of human or nurine VH fragnents. 012

w@ b@BBNWA3430) is indicated as the VL gene. ProduptEN0OR009/000121
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this vector in conbination with hel per phages in E

coli cells allow the generation of phages that display
Fab fragnments on the surface of the phage particles as
%H&ﬁﬂ&@r@h@dm&hé@ratﬁiﬁ%gS protein and presence of the
vector in the phage as the genetic content (FI ORl).
Figure 4 The topol ogy of the nobuse Ckappa | ocus

crapwrs tirshaws apeispectile-visegiefitssemBalimestdfahe fsenagdevice seen
q%éggg reglon are indicated. The |lower arrow indicates

t reglon that is renoved in order to silence the

| ocus. Figure 5 The topol ogy of the nmouse C—Ianbda

P 1 SR80 6 i

I gl - gl J3, IgI J4 and the pseudo segnent gl - J3p)

ghr@ 9%&6'#@& pla@gt ¥iew dfiied falning &l fifede 11s8bn £SmadbAve.

The regions that are deleted in order to
S|Ience the locus are indicated by del etion markers.
Tigige 4dhdwt b phamar vieWwuwdeheafabteding in/fgire dasneas frorh, bebovand :
3) and the intergenic segnent between V2 and V3. Figure
6 Construct topology of I1GKVI -39/J-Ck with an intron
|Faguxe & ghowis 2 mde [veryd ef the fasteningadifigyref ¥ saen f{odRe re®i gur e
7 Construct topology of 1GAV2-14/J-Ck with an intron
| ocated in the Ieader open reading frame (ORF). Figure
d1g8R 8shews 2 sidp ey of Be wramrrg@z\ﬂguresbreyné@ne th@rﬂedri side.
The pronnter orlglnates fromthe IGKVl 39 gene and is
rec in front. of the re

BRED afovs T rdedclse o ingend § SrbRnbitment Efe feleRing device
sanu&mnebo{encludlng t he enhancers) are derived from
m ce and obtai ned from BAC cl ones. The C-kappa
sequence codes for the kappa constant region of rat.
Fiigpue 8 sbowmpmBersprRetive 6podus gy theffasigring dywice inysg ingk chair with a
(édfred 8aking Fhi@ pronoter originates fromthe | GKV1-39
gene and |s pl aced directly in front of the required
elements for efficient transcription and translation.
Dt sitegeduscriptiepiences (i ncl udi ng the enhancers) are
derived from m ce and obtai ned from BAC cl ones. The
C-kappa sequence codes for the kappa constant region
dif thea{z:scrmtlgu te falpvOhedollawing wopds mgyemts should be understood as
Yoy <KVI -39/ J-Ck- DI (VKP-0 12-dell) is identical to
VkP | GKVI -39/J-Ck fromfigure 9 except that the intron
enhancer region is renoved. Figure 11 Construct

t opol B@Y‘ﬁ@ﬁt’wﬁ’oﬁt@ﬁﬁé’ 'oggfoiem@f : anéé.lﬁPﬂl@-h%nQ&{tgl) dﬂ"e%tlon which

|dent|c fromfigure
exce pfh Adt ar’gv%ﬁftgomgg Sitiing ’Pr?é’hiaﬁt‘% Ry arftRary g{j’PB?f is facing
bet wewarthe attk gene and 3' enhancer is deleted. In
addition, the 3 enhancer is reduced in size from 809
bp to 125 bp. Figure 12 Overview of the sequences used
r eBarbelind’c “rear’t o ‘@t thelarkc of 'iio meati theipppobie horizontal
Ge ner afrb@onOfhafR Sﬁ’e?-@irécﬁyk kov?h?dﬂvhﬁh i ek OA) cﬁ?@ ?i?ggg' ifi a chair

drawi ng of i he pCAGGS- | gVKI - targeting vector.
Nucl et FFduBE RARRET 3 aF’r‘i’é‘?)‘@(@SS I gVKI -39 targeting
vector. (C) Tar getl ng strategy. Figure 14 (A)

Sout hegr ., bl ot ,an S

con‘prrg P‘trav%ﬁe aSﬁ@e% 41%3199%9‘ gﬁe@%&%qﬁe}%ﬁ% on perpendicular to
tar gethersgnwmumlpla@emlmnughﬁbbwhmf aadi ndependent cl ones
was di gested with Asel and probed wth 5el indicating
the 5' -border of the targeting vector. Al clones
conprise a correct insertion of the targeting vector
at the 5 end. (B) Southern blot analysis of genomc
DNA of ES clones conprising an insertion of the
pCAGGS- | gVKI -39 targeting vector. Genom c DNA of 4

i ndependent cl ones was digested with Mscl and probed
mnth 3e| |nd|cat|ng the 3 border of the targetlng
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to identify unique clones and assign VH, DH and JH
utilization. Many of the protocols described here are

W@ e@ndza4d prot ocols for the construction of phBgEN02009/000121
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display libraries and the panning of phages for

bi nding to an antigen of interest and described in

Ant i body Phage D| spl ay: Methods and Protocol s
(edltor(sli)e ni a M OBrien, Robert Aitken)

| mruni Byt lensth ErBﬁ cormlergth diestipad ioreant ﬁhﬁmnzamtabhrectlon in
W th ttﬁégﬁhlﬁeﬁr@x]qﬂﬁlead}dha\g{a@ boosted after 6 weeks

with tetanus toxoid. Splenocyte isolation Preparation

of spleen cell suspension. After dissection, the

spl eerTheetsmvict Shesd pisict’harfdBSiderpdedes’aurs het toed underato6d amnlear

ggtsr ' dséé%h&}dgdl%pd&m elarpénts t ag X%éers] p}g dis egq%er in@c%s _]tOH’lt together

spl eerin clgpr J@rntmhtaﬁg:r taﬁ elementgrmﬂ heed the sane ﬁm%s asiiee named
cells c§ andfafich iy Hi@%ﬂlodtﬂbppr%gl%@ﬁ{;@ uRBtidtShdtecthem.
m PBS and | eft on a bench for tes 1o separate

the spl enocytes fromthe debris and cell clusters. The

SWfigilﬁéJyfaSt‘enﬁlffd@eﬁs 1101s M@Svrﬁiﬁ@@fs edtive droaaboRe, iQf. fétm the side of

8 e b HE O B ¥ b et B PR GR Fomt s of e

I qhaphﬁm/ﬁasiemmg deticeo h0 hdsmetlsih ambBdiasat 2 flawgs)in skip of a rounded
1%r ﬁl? ape G/tltﬁ%sflf(ﬁlt A\fotsﬂnel:é?lt%lvs)& an aéagd side pieces
|ng o y es e celf's were sus
realsumea@rem ba{ Brvomt thgdlangs. dwo parllpklaiieg ¢leme@ts 4 protrude

tdbh&iwa%ﬁ%@ﬁlﬁieﬁﬁdé @f thB 61d8 pRREN AN S ARIBHBRE §ifhhed lower

and subjected to reverse transcription
reélaﬁ‘?lﬁ’ﬁrﬂaﬂg‘? ?’rﬁ“’i&‘ éwﬁﬁmne% XSO sqap|or gptrap from

|arbm1dfdni’mhmrtglravlnrmdyh1:'ﬁa§br&dcor ding to manufacturer' s
procedures (Invitrogen).PCR anplification of cDNA The

cDNA was anplified in a PCR reaction using primer

clhetshapet df s fastianing aevioovand Sangepisinot tetted by tife present embodiment

Q)q er&?féx@ia? by tr%%ésic;ff %}I?éé apd nggro'gagurwéég gﬁlta?JE@fo , such as

é‘lﬂ oypl, cirquargpolpgensh hage 9bemh%hap6f er%ﬁmeetgynczgdedzv@nounded
for)8ihich Alko iiftiel td Gk cfdabi Pidce Bid §1BE piebdtih&ads ons that

bind to the 5° end of the V-genes and 3" end of the J

regi ons were used. In the second round, PCR products

ti difguaeed the drestunirey dediosd 10Hs tsl’(te;vﬂ\/ﬁrbhﬂekﬁv [AS By be\&Yef the front

%Pc%ls feéeefjh " gg{iergla % n%dpa];'tl t' O@ctpsrué%ﬁ%? gvhlch

g 0 en CI en n| ng 0
Ishoyld bearpgaingtshe wpsidesafial seat m@tm Bhre, coatact @mcqz)f/' sttetches from the

WRInE crabPhibdd ﬁ&hdjﬁhﬁgr (ﬁft 't(;rﬁlre%lcfeg ?F tHer&JsQ?iéE@ afd oft tHe underside of
restriction site_ at

en
PR RG Bies S vt e qufader Bt Bmpg glemengsft wherginghey gre fastened
am chetsidel piecks 2. Reawnt@nsu fiRe 7tth@ Brhofwollsdlf élmcfaaﬁ‘ﬁea& other

U B 1 0, BB it B B s e
pnd tagetherformestablo flar(gelvhdRethie fast‘dﬂlhkngvQ:ﬁ: 1sM1Hp15Ed/d§ovm to the

2

Vil S AL 6 peTpilghl 8008 7y 0 BT il T e
F@%ﬁé barghisjin a yertiggldyigher pesition C@hn%rﬁd)tv the Icynteq’taglefaddlﬂ so that a
Bithy By rlﬁparBlM(ptBe @ﬁfé@bﬁf athﬁ‘ro?iéh ﬁfé@ﬁ@ﬁlﬂg Bl inBehet th ERte a

en,t ation o mcromolar), 1 mcronolar reverse
ﬁﬁ'il‘ifﬁ’i‘sli‘imﬁfsctPéli‘q $e8tPl36- mv dNTP st ock, 1.25 unit

Phu5| on pol ynerase and sterl le MQ water. The

pr og&% Fﬂf%st&{ rgggg%@e? %etng elf:eghéﬁ?r %"’8 § @‘i@‘eg gendeg,

irepezoidishtsm @ e @m’meeﬁihlﬂ gmbodin@npas wely ed the bfersing 6 idlsspecially
72C 20 seconds and 1 cycle 72C for 3 minutes. The

second round PCR program was set up only for the

products of the 1st PCR that contain the MIH Rev2

prinmer: 2 different reactions conbining either the

Ext WH 1 or ExtMWH-2 priners (table 1 and figure 2) in
conbl nat| on W|th the reverse pr| ner Ext MUH- Rev2| nt

e o - NN o



Thi s exanpl e describes the silencing of the nouse

endogenous kappa light chain |ocus. The endogenous
whappazi4ocus i s nodi fied by honol ogous reconbi PEE/NOR00000121

ES cells, followed by the introduction of genetically

nodi fied ES cells in nouse enbryos to obtain

genetically adapted offspring. A vector that contains

an .assenbl ed nucl eoti de se uence consi sting of a
OB 55 R Raean Dagiibh abisT 66 T loabRESoP RS ETY plaRge out
Sn@ahe opaime6itant tsssel surfaces (&géthe:ﬂﬁ?ﬂh eeche st f Bhe rizbivel t3p surface

en ce is or C nb|nat|o ES .
A FEOBRE babl 4 31 o mpie ROt B A BOROR A Nep Plare beagains
denundecsiBNAS the septrplate. spanni ng from 3' of the JK region '
to just 3' of the 3' CK enhancer. As a consequence of
this procedure, the CK constant gene, the 3' enhancer
dn diggsbthefesteningdevicedd is ﬁ@enakr@cayé frovciiie undarside. gihedecking

Hodksl 8 will San ﬁ%ﬁﬁtﬁr@be&@ws‘t&ﬁo%ﬁﬁ%&lﬂ&h’éﬁﬁ Bkt tﬁé’}eﬂ'&gbe guided
that, rec Kb flankln ar

ved, 4. 5-

Shireh a8 GBIOPE Shitisd HEIecE s o Ry Er e has 2 cblghg Fpunded rectangular
thateg @hd o/ilh flipobaok dnts thmxanionrsh&wam therﬁ@me Es3the hbbksl dxit@n the

10 %%hgrﬁﬁr %?tl“){(gﬁsreg pCfQE l}eﬁlg)les rtgcsseélgegpel %ﬁpl%afélﬁ gﬁlg??i)é#%g&pically
derse lfctrm andeexiOt %lcm fellowhide mansitioy betwieen theaguepicsurface 7 and

t ancer, 1gk constant

?@%&%ﬁggﬁgﬁ?ﬁén%th%hmbg%ﬁgﬂ%§$£ﬁgs replaced with a
Pur oR cassette, which was flanked by F3 sites and

i ﬁgﬁteesdthe mﬁﬂge@m&ﬁ Otib Seed ireb @y RBISbehfrldias TRShife Eross piece

ti k l.te
s GnE Ry Pripl Retis P rE SprmassHRAL e Siaisge From this
khglle-theykeriedl gistaicEbefaeanthe frorgil and ¢eap Brovoss piddekippeus clearly as
eN3is T Q?rﬁ%ﬁ gﬁ%ﬁng § %thvre%f tlﬁa%o&r@ f ltﬁé‘r%%crgé)s plece 3 and the

ecrease enc S reco nati
TRReTSpEaes ofitheseat nbtedﬁgmmﬁﬁlwpta%wfm {73 wheni the dev1ce is

AsHedik9koat Bk, m@erﬁ&cﬁﬁbht the h@ﬁi&ﬁal%exﬁnge% aﬁ% %Qme as the
after. transfection in order to identif

0 VERSALARSAIE CIgRRDed abave, bt thiR ngsdsmst b rhescaﬁf'e Joh¢ el’fng’ﬁéf a
- detddresk ﬂqmpa uftfoﬂgdimlnh pataleloeitle tirt fr i chss 9%6@&11 &l shine vertical

esse I
R g8 I el BB S L oY IRETeHEI AT RS g piegsy 2 and
llﬁlI@ﬂ_eh)ché?o 4)Pre@sady h¢csoseethamps o duthftbird arcdepiacd icthe present
AL 0GB g ML B SO AL v
25 figrerag SHEICEné ARACG & RIBVIEPG fas rgpaimgm hrapsspagtesushiag a|crquch strap of
BRHildref® hames € latcunwdtse &§§sgf@deaMtMmRQﬁé %ﬁﬁﬁlg@ﬁwce bemg of -
NAS 98, 6209-6214; Sei bl er

crlb d (Eggan et al
? r\‘{ﬁ%&%{‘c Aci ds Res. 2003 Feb 15;31(4):el 2;
Fbgan et al ., (Sunnary of nouse devel opnent.

MR DAHSSs R e O PR e, e
30 Z%CQISJDSWPHS ethaglementsSird apparany fbﬁf miaj be sexms thelcanactasurface 7
hhéﬁ]ltelfﬁﬁ@ 'b?odd‘%%é?lt Meﬁtlsif ﬁ:ﬂ@g %oP:e ﬁﬁﬁé&pﬁglchhﬁ?oc ting Ql%hfggts 4 are

he npuse end ogenous In

%%@eﬁ%@q%wherpw%hq ¢ typiallyi vl draensipmdose to that of
troadti cstahe Bakeion tE&hﬁﬁg b&nfeﬁtslfawwobmcetﬁ& fadaérﬁﬁ)gi Fatth@Dit may

[ nmodi.fi ES cells in

Bl R Rt PR e A PR el iftance
35 bﬁendrthellnmg alerekets Howhish tlagtrededged pat ofosdadhg ral piece part

bttt 028l ochRARY of BELARRLAL BictilR] ect to del eti on.

e first region targete onol ogous

reconbi nati on-based deletion is a region that is

| ocat ed 408 bp upstream of the start site of the I GV2

gene segnent and ends 215 bp downstream of | GLV3 gene

segnment , including the int&rgenic sequence stretch

bet ween these | GLV gene segnents. The second region

that is subject to a deletion involves the | GV gene

segment conS|st|ng of a fragnent spannlng fron1392 bp
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-39/J-Ck) This exanple describes a nethod to verify
that the I GKVI-39/J-Ck constructs described in exanple

w®2@nakd4e0 expr essi on and detection of the | GKWeBSOI60@k00121
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L chain in HEK293 cells. The I &KV1-39/J insert (figure
6) was nodified at the 5 end by changing the Notl
site into a Sail site. This change is required for

cl oni rf)geof t he product into the expression cassette

ph dlswible groEdETthalining elemeuisodserappearh & fipvesS and 6 on the same

egs&g@s&ﬁe RJekin E%Bks 5 @tvhi &/ c%heeene%wg ﬂ@MQferYi@@?nthls
ested wt ated and u

Sai | and
Bfth @feéﬁtcoxﬁﬁersgﬁug Frgeq}gyvﬁgregﬁgﬁ@m of the lining
taahmtq mersduc&b iraidestovitioe: tpisinemdanBendiy pfithe feledtbnts as the

SRR o O eI ST U Fripihe g iq gper the
(db@)n@qw msﬂ;c st pha. dhe fermeahdg®4iTieE 6f feHlx{ble 0@isnBvary

eﬂ&ﬁrﬁ‘% ofl ﬁletcfeﬁd]ecd‘ B8t reﬂgég&?’mﬁ ?lelx%lf%ﬁdﬁ PRLCity Eo&gﬂﬂ}@ossmle

orai e manufacturer’'s proto

shm@pﬁ&tl@ﬁ% a glifferens anatenad ¢n Mﬁlmwlm@gew@éordwmhooks in

-s8Hd BT Gl olnteRInkC MR h&rordiNe BLyind iPddirve &) Rhikve! ot usi ng
anti-rat- Ck antibodi es {Beckton Di cki nson #550336 and

553871) and protocols used in the art. The VH of
drbin- theﬁgms 4160k exiteflof)thd Wekivghd8id Ibsth @it theethnsvere and length

R By O B L O ek v
veeeh ptherin alblmegl:@s fisrelwion to thertenesrsechngiledgth directions, but
thfsfn%[}ﬁ‘;é? ¥&o l;d?ﬁ% ﬁ)otﬁp HE@lteH g?eaﬁﬁlcé By ReddYor! Blefint. TEEShaping

exa

aguy Lreerr aé@f?fh@ﬁ owsbﬁa%lpaﬁf an geiranignefechildgen’s

a;edldgqal GRo @Wtamhg dsvide remthe 'R s(c&%dH@Wneth{bhgh b opening 6,
G cou* ete d for s ggr nat ants A ag.g fth

TR S Tl i peins e BoRtcritere 1 dhe Sxirepity of the

a:hﬂdlkcnt&yseatargxgﬂ ipreferably haaa tsnayf fldpg@ich by Gomplwemkerabn anthe hole
tl*?éjsggtreﬂ'l% R4 ? gé de@w%vci 1?@5’99{ oglbthg {1&8 rglﬁé‘%f 816 seat plate and
pos TtV

contro er nat an Ing cor

degh 1é tnsthe plage. The éon $1§¢1t>f b Jackingdoeks @elteshongpmdl fngl pilanar in
bl b abyiaadhdundekdid o fitRe §ABFItf unctional ity of the
produced anti bodi es, using henogl obin as negative
control antigen. No TTspecific binding could be

d&n‘e&@pﬁfbaﬁaff thaiparenttyestithe chiklish’ Sseating il iMthadve @lbntact surface
SURL oo Rl oL EPRELL B)BE i s o

pmswetﬁmleerdonmwﬂo tbethele matharstat Blate; enéhi asnd wiglee formethiin the
%Qérﬁf@ '\nﬂ’i‘ﬂ:hqg 1&5?@1:& fn%‘@hh %E@' ifl tl&%réﬁttﬂl&g k\%tiv@e%g the lining clements 4.

functional asse eavy
dde sxtremgity, gt thg ﬁhgldreg iSrfgating rath maymfawbIYd@vg evsriivat 9xtent equal

a6\bi loagst thzbﬂt{he ghﬁfg @i with ﬁckfagmf Rs ﬁﬁ(?ﬂﬁucﬂ&@ésnand width
S n anti1.po esu S conrirrm a

TR the RS GefinedbS hs Boptshoss press nihie s slegpiates 2iag dhe
mkmg hdoks 6gasi bestssetinon figgRs 3ahd i ninakismeamer] thyextReity of the

ATl s Yl ls AR R Bl oy oPRES HG e dNani owards cach

pehes aft¢rghe insemtign af ﬂurep(tremumﬁ theg:@wueaﬁsyse@th@ mailand iibthds/manner

f; t
%I?Pc%t t?é’gars]f%lﬂfr?]l‘é’ (ﬁaﬁqu St@ feh)??ga??gﬁ@ I%%éli Auﬁ{'éjslﬁpﬁl%%ﬁ' r31Gin the

oe ﬁ%& §ipg we! léﬁ%ﬂe@d\m he ssyplate apl fasiepingslevice 1@ and hinder
e@bbledetsetpahdpirant E, with a band close to the 170 kD -
mar ker as expected for intact 1gG Additional |ower
nmol ecul ar wei ght bands were observed as well for
supernatants C, D and E, which m ght represent
degradation products, 1gG fragnments resulting from
(partial) reduction and/or irrelevant protein bands
due to non-specific binding of the detection anti body.
Det ection using an anti-rat Ckappa |ight chain
anti body showed a band close to the 26 kD marker for
supernatants A and B - as expected for Ilght chaln
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enhancer and pronoter elenents in the construct enable
expression in the B-cell lines but not in cell lines

walerovsesd7d or m ot her tissues. After transfecti orCDNORIVG/H000121
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cell lines using purified |linearized DNA and Fugene d
(Roche) cells are cultured for transient expression.

Cells and supernatant are harvested and subjected to

SDS- PAGE anal ysis foll owed by western blotti ng using a
sipdigutd T amaltérnative-cmbedpment af thefatisningGigyagerdit ia shavmine
Zﬂ@gp\ééﬁg Iﬂhﬁ%d‘rﬁént%@&f ﬁﬂlﬁg eienféﬂ@iﬁé(té%ﬂ & MQOckmg hooks

nti-rat CK anti body (Beckton D ckinson #5503
Bftptash Pﬁﬂ’eéllf‘é‘?f‘é‘ﬁ, eﬁe gireqtedforya; eld@qqnﬁe@d Aﬁqkward both in
Cadot 4LddgSeed Srodethe Tld:ﬂgﬁﬂoﬂ t?arﬁ%@'ﬁé)ﬂ@&tﬁn I4,thib cas®,th@linid® elements

tllr C??gfg)éfﬁ% é‘le}ééieq ﬁngsslﬂi)@otﬁé)gﬁlé al Sid grr?ﬁf % %%lgd rsegra&de of the lining

redemerits hitas owell af ke insitlé opimsﬁrgrvegteme sides, am nmikt be pinched together

890 OB 5 FSTE MP1A i

drefgrabby pincewsiapt eged for mﬁwmsuckd case- It ghepldbe poted dhat in this
SmbRHRedtalsbe &frethity R4 hildrehiQl s@@t‘iﬁggg IF;ﬁidﬁblvauh a snap flap,

L o o RS he PR i B8 Tocini hooks 15 and

3d¢1dthe e’is?emﬂ'gxgﬁibe&b tied seat(late dn ﬂﬁt tmgodiﬁigklm’okh abaretiindered in

Press Har bor NY.), pp. 253-289.).For all
go({ d%‘B%rldl %edope’nunéXanpl es 5-6, and exanples

9 12 the RMCE ES cell line (derived fromnouse strain

R L A
rfothips0c The fasispingsieice 1 a antemmemown@me@éelate s0

dltwm&%@t\ﬂﬂnhs GorktadostBare( PR alt rﬁ&%ﬁ&lkxteﬁ{eﬁm @rea of
h| bi tor ctor Chem c n ESG 1 was added to

%?Rﬁlﬁl% Testsiog, %}opm sea;:g)llate around at leagt parts of
naeedpeb af the rhple2 ThﬂimESepm[dg% inethe fasteningdicoite 30 Sheteby allows the

%&ﬁgﬁﬁg EQ g}ou wg Pg{eec% 1 entgesfe?tlrmsg xlag %B%o Eggulaed through

Fde%ngmmng(mnumteausig thapughithe seat plasy 4lNaPssnap>fbp| apthefextremity
19Q fithe EEAMTaIHAnERS: WA QR

Invltreo erllIngTBa Sg 0g No 519856%%Af§¥1\%£%3tr10u§at er%é ahaCheS the
FEINSE t%ﬁheé?atﬂ?ée Fugene/ Opt i MEM sol uti on was added

_to 2 ug circular vector and 2 ug CAGGS-Flp and

AP Pt RE SE, YA Dk Vet BeanfEdiifeat plate in
wa’En;wdT:tapb@ chiih@heskdtmgtrhid 30 @ indtis ycgsecﬁlypte&bp endlaryms?33 on each
apsifey ELER HThrasq el At ol 10,1 e TRALIY o e seain
c2il, dhowsaties rallollmea@tm))e regRaMed borayessmgttbﬁr snap aﬂrap B3 dn thgrextremity

2hd gtBsifik ﬁfé%%a Iﬁll IR fie@liles SudhRSEShe eﬁ@ grxﬁf@k %‘(}H'Eﬁéd out of

zed b ern otti rd|n
31? SRtk instreedh this e @eﬁﬂ% useﬁ?map@ i g %%a&w@ without
cheofastsniny dees&,rwhith Brralzyddisdtays skeding fdmdyanon ¢ DNA
of single clones foll owed by hybridi zati on with 5'
probes, 3' probes, and internal probes resulted in
devpe ghe haentimmtﬂt)i weprisecosaatiog raikienfpra childrenisichair abmprising a

tsgﬁl g\ﬁll:i aQ:‘P C&l uérbg'vﬂﬂ&mg29§ og ror gﬁ‘{ﬁlx E@hg device 10
t°F 3 a¢ford leg Fﬁ)ﬁbé én‘é?tl?%ﬁ, ﬁefNaPIYEBK @d qrmp jwhich rphsabe slpped into slits

@aNKs iatidd fRBsloMMBE kide Pibckobf 4 Bfidred®ehdid. Cat i ons as
described in exanple 14 were used to generate stable

transgenic mce by neans of tetraploid reconbination.
The nethods are known in the field. In general, after
adm ni strati on of hornones, superovul ated Bal b/ c

femal es were mated with Bal b/c mal es. Bl astocysts were
isolated fromthe uterus atiodpc 3.5. For

m croi njection, blastocysts were placed in a drop of
DVEM wi t h 15% FCS under mineral oil. A flat tip, piezo
act uat ed m croi nj ect| on- p| pette W|th an | nternal

- Y A~ T -




Thi s exanpl e describes the use of antibodies and flow
cytonetry to analyze B cell populations in primary

w@ bona233ar r ow) and secondary (spl een, peritoneed)/NO2009/000121
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| ynphoi d organs and bl ood. Methods and reagents are
described in Mddendorp et al. (2002) J . I nmmunol.
168: 2695 and M ddendorp et al. (2004) J . I nmmunol.

2: 371, ..For anal ear el | evelo rrent
TP SR el A RisiF stenb B s o5 BECE 10,3
cahildrends haoness Giot ahdwibadayele (aBend:cbm the sdat plareithepaend aran

fcé?fdl élgra tgpﬂag(ien@%%vmé QM 18 Iﬂ?aP’a c%ﬁ%g% ﬂ’fﬂ?%e tlﬁgéiislg'lder the rear

capssdar P ayhyeh EP@SIBOM 4b9ve tharspat sarfelcq fithe $Q$ﬁﬁllatfr3@d ehind the
C&ltletnif ™ Jrekd élﬁld}éht’é fatifk £l 30. PRO Bhifdrb?8 BaB¥ i BSb hed for

transge r surface. DAPI I Nl ng
(f%lﬁ%}?wsw%tﬁaﬁﬁff he, el epesially asvénﬂégalbg@ qug of thehair.

the anal ysis and FC bl ock (Becton Dickinson) to

inhi bi body i h . .
ehSpodinea ol Ui RGeSl yptice] rcadsBefh iy e ina Triep

e'RIpppz@ shan The hBrm;ed shoplsinIsa¢ti Dease ba fipther phanted in that it in addition
tx fﬂalh | £t A3 Fheast ;ﬁét@ a¢ hascfi):gc?( S B%Vlﬁélﬂ%ﬁ 2¥8unfl a least one

ations of antibodies (Becton Sp ECI

flgtierqug:ge 42p543 of thg bagizest in airy Wyth thisdastersng @f the hamess the
Qﬁﬂﬁ A1l OBEMIS Betfer ﬁ%ﬂiﬂn aﬂﬂo{/éﬁlex@'@&ﬁiﬁ&ed @A&’hdlﬁbn@dl Ghilften’s

i ncl yded t e dead cel fr the al

insteso otk v o i Eiver SieRP00RIS P R4V e difianchs fingers
rieept ors on rryel oid cells. In addition, conbinations
of anti bodi es (Becton D cki nson) speci fic for CD3,
CD4, CDIlb, CDIc and NKI. 1 were included to
ddense rthe énvieptiony dmg@mmse&phwssscsnt for e ghildgnisishaie bomprising a
HARRSs Qithel c‘i’@ucﬁfs ].Eﬁ/hﬁh‘h%)l beCfoEH@treH Q@{He br%}%?ﬁstghﬁg device 10

het er ozygous for, t human

R sagwgmgﬁa thedpengogid ot %ea?t qnﬁétrawblc@rren& qkrawsdg?é feast one
Qateful pedBUD albieky Gthel bidkuitloh @GRy Shaix €) it WedtQckedabysed.

As controls for the FACS analysis, three littermate

mce wild type for the human I GKVI -39/rat Ckappa

tFuathsy ¢ireeinwerdioh ebmprizesgouombimed sehtingiail dn@hernessasesgangrising a

%r&sﬁg Elat%r&%ﬁ %gélf hlrg{j ge@ﬁﬁ? rag\@th ?Q%u‘iﬂ@m@?]xﬁh@ﬂ B(Iértﬁ‘%nay be

datencdania the fasteningdeyigenhdy2G Qaféh¢ utvynmm tolagsalplafefinthe children’s
anakrysis and all mce were nale and 6 weeks of age.
Lynphocytes were isolated fromthe fenurs, spleens,
peritoneal cavity and bl ood of m ce using conventional
tHehidivapias wish ﬂfeeﬁlstﬁuﬁg Jeviesamdinaatks§ Mt;@é&thh@@ﬁlp s&faccﬁtirdmg to the

8: 2695 d .M. ddend
B0 b thereRy MR may 8158550 B Rt Sharas o Tripp Trapp®
heir ooathendwiraswighwmaking Phalsieal tharges ostaay of thg pagts of the chair

i t
SR il e 0L Bkt LARHIOIELID Byl
@albf'i)sé@eéla% obrsigpe topl piahrag PHIcEFs, Pessibluby streng hand iferee, and the

amtexb@gi f(ﬁfboﬁ?la@ﬁ{e@é dnd;lmeﬁﬂﬂ@g:ﬂaﬂlfsn&wmeraa ustthdn® of the chair both
0 C

tio
SRRl anbhozoBfl oepro by g S i gt s
tpihate, aeithout bitdetatgangredityesfad ctivrisfof Mecskidr. sof t war e
(v6.4.7). Transgenic mce were simlar in weight,
Sﬁgearance and activity to wild type mice. No gross

tfastening devicegendaroihs dafackabhistenmg of bothrgharhess and a seating
f}ﬁl{ ﬁ@s%flilé‘ QitRdr sﬁ%ﬁitg@sor t&%ﬂ@rf'ﬁﬁﬁ fb%?de‘@@éve@?%%c‘ﬁ@g Cfbﬂmons and

ers_of e marrow
gﬁﬁi@% ﬁie(u?%. Bf e £hyir adaptahlg teseyriakslitierest ussrs & ¢ simpie and flexible
cells and nyeloid cells in peripheral organs between
transgenic and wild type mce. In addition, the

frequency or proportion of 1the cells in the different

| ynphocyt e devel opnental pathways was not altered in
transgenic mce when conpared to wild type mice. Thus

|n the double transgenlc (HquI/CD 19 CIe) and

o s o ~ o~ e g,



directly on the cost of drug manufacture and thus

pricing, patient access and profitability. Virtually
w@bdootitsar@peuti ¢ anti bodies in clinical use tor@EyNez@9/000121

conposed of human 1g@ and kappa constant regions but

use different heavy and |ight chain variable regions

that confer specificity. Human vari abl e heavy and

I ight chain domains can be divided into fam lies that

hawenegr Bt fastening de8eome e e efioeowitedingbn eaat pMkeewithout it being of

rigesvaReact fX 8l 8strir ve a%@& | A Efe ! ﬁ@ ! e'vg,%lo ly

conflguratlon are conbi ne ared or sta
Aoasyiiites ¢ smal .rgur&eéglevemort qhe S@*’é RéAtE, AN AIE3 awemhe legs
adlhigh is bt neighed AbwRIbYRRY Sde€ & a N6rafAe Eﬁth@spositia)n nelther the user will

s il q?@aelj%ﬁ*%ﬁ%ﬂ%v@ﬁ%%ﬁl 0§00 fareeenpostd o

Swenj dnidtiywdhih adiditiod not bé aggtiteticdihi bushersomeaddi t i on when
nmut ati ons are introduced as part of the somatic
pernmut ati on process they can interfere with VH VL

rié‘nerfaﬁgmngde‘as&, 3 20tand hampsséseatingmail$etf may beiremavgh simply after
GRELPmIGBER dMotier dbrrds Fsﬁﬁﬁ ERlieRh&H thBY hlHoP ReddRy finPhore.
the production characteri |cs of a fi1xed VH chain,

1 Fab phage display library was built of I|ight chalns
(ﬂ&ﬂbﬁexﬁﬁg dé\&f@fm)zofli pﬂéféiabiy ﬁﬁid&cétﬁ@ﬂ d ieJatid@ AigidSmaterial, such as

ROR Pl oA sSBRRE nafdkal Bl e iy Rkt Y, SO0 0o 1y

bi ndi ng Fab cl ones were isol at ed. Several of these
shared the sane VH gene as the TT cl onePGlL433 in
conmbination with different |ight chains. The Fab |ight
chain fragnents were recloned into a kappa expression
vector and transfected in conbination with DNA
encodi ng the heavy chain of PGl433 into 293 cells and
speci fic 1gG producti on nmeasured by ELISA. As
denonstrated in table 8 the selected cl ones contai ni ng
PGL433 VH conbined with different |ight chains had
between 5 and 10 fold | ower protein expression PGL433
VH conmbined with | GKV1-39. Note that all of the |ight
chai ns contai ned am no acid nmutations wthin their
codi ng regions that m ght disrupt VHparing and reduce
production stability. Thus, in addition to reducing

t he chances of unwanted i mmunogenicity, it is expected
that the use of the light chain I &KVl -39 wthout

mut ati ons contributes to inproved production stability
and yields of various specificity-contributing VH
genes. I ndeed stable clones generated by the
transfection of different VH genes all paired with

| GKVI - 39 are able to be passaged extensively and
still retain robust production characteristics as
shown in table 9. Exanple 21 Generation of mce
expressing fully human VH and VL regions. Transgenic
m ce according to the invention are crossed with mce
that already contain a human VH | ocus. Exanpl es of
appropriate mce conprising a human VH | ocus are

di sclosed in Taylor et al. (1992). Nucleic Acids Res
20: 6287-95; Lonberg et al. (1994). Nature 368: 856-09;
Geen et al. (1994). Nat Genet 7: 13-21; Dechiara et
al . (2009). Methods Mol Biol 530: 311-24.). After
crossing and selecting for mce that are at | east

het er ozygous for the 1GKVl -39 transgene and the hunman
VH | ocus, selected mce are inmmunized with a target.
VH genes are harvested as descri bed herei nabove. This
nmet hod has the advantage that the VH genes are al ready
fully human and thus do not require
humani zat i on. Exanpl e 22 I satation, characterization,

A igoclonics formatti ng and production of antibodies
targeting human 1L6 for treatnment of chronic
|nflannatory dlseases such as rheunat0|d arthrltls A



817-875. The |L6-antibody i nmune conplex is added to
i mobi lized 1L6R The binding of biotinylated IL6 to

WO k@123 7@det ect ed Wit h hor seradi sh PCT/NO2009/000121
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per oxi dase- conj ugated streptavi din. The reduction of
ELI SA signal is a nmeasurenent of inhibition. As
positive control for inhibition of binding between |IL6
and IL6R either anti-IL6R anti body (Abeam cat. no.
db3u3p1; mel vne B-R6) or anti |1L6 antibody (Abeam cat.
no. ab9324) is used. In vitro blocking activity of the
selected anti-1L6 antibodies is neasured in a
p#oliferation assay using the IL6 dependent cell Iine

2\ E‘Astenﬁfg &vice, fmc@ehﬁ a@hidrefre ¢hait egb) Withh sthf ;ﬁl@t@ €41), wherein the

conce ation th of
SRR b el o holt on b b uBling bR fasienipe device,
dd:tamaﬁrized in theat tiregfasiﬁumg dpricd ¢oneprizes: on Thus if an
added n t1,0Nn

r eado uat‘rfl [Etagt%?lg%ﬁ%g gfelég wl‘cgn%c?e% to QWBQ 1e e éﬁ hyis c';hoara g/omed by
cont r ait leagtrapeictase hay 63 and dnﬁalggrae@pgyng Efé wherein the cross bar (3)
' n C or QQﬁ%ﬁ&ﬁd% a 5&1@&51@5&1%%9% W drlis Bk gf)cufﬂen thE Bastening

Dﬁg using the BrdU proliferation kit che
no 11P5%% 8fTB@¥¥“éccord|ng to the nanufacturer S

| NSt 1 e ldagtn® o Geiiglyateitival Piing etehrehts(i4ﬂol Heafdepral Gfio Tﬁzﬁmle
nost poten

e t o8 Pl bR AR SR AEts  Erife et et 3

t hese uppér dndslivderan ¢het liring Eleniestd (#)ndach Eh{RRS Tat deabi eneilocking

non- c ' ..
(1:1: THB%% iﬁ]%eﬂ ]!Qgglsen(a% \J{E@%g%% 1%"g£:xf }ﬁ%l%; ﬁtagg{#:rg Shan the lining
10: 1: PGHEMFG 1; 1:1:10; 10:10:1; 1:10:10; 10:1:10;
3:10:1; 10:3:1; 1:10:3; 3:1:10; 10:1:3; 1:3:10).

ti body containing supernatants are harvested and

uri fied and characterized as above. Conplex formation
au fhsieningidevice hatiitdiﬂg a; ﬂﬁinamt\ivhdrélg aﬂeiag(}ﬁh@ of ¢ ndéntioned cross

e ibit ant L6 ni.cs .t o form

PRAZ Dl s Aohotontt o8 ok 1) sEmprieQRCcrbfi il (o ithne
mrdérside ofitheipiasamtochpanpagamst 8EAPp side 0f the seatplatel (419, greferably an
WBen 8168 CH el eoRE Al erdn e BrétbraBly a doRBRY durface

haracterize
|Sﬁﬁ%l§g éIbﬁB% éS‘(‘é"sle ?&“ﬁé&‘wl{tﬁ sifles Pé Ff@dtm%velmnmts . to
TNFa. Different nolar ratios of the anti-IL6
i gocl onics are mxed with human IL6 and i ncubated
or 20 hours at 4C or 25C. The mixture is analyzed on
dnfastehigg sipeite acdordihg th olaihl ar 3) wierexiche fistening devic® allows for

%sfef'tﬁ)%l%ri}ta p@J‘t l& 'a R lafeﬁﬁsseﬁwg 15 rﬂr@{e@atbg}g 2 ér%uc ,t?a%gg-‘??u%l'&/the

@peram V) o‘diee §h€t fastﬁmmgwdewnplsene@ted inrp septplats, preferabilpamd
Wit Rith adRkp fibY whth S SltenGhEakdd me g{}im@ t§ Ah the

t he Cln&%latlon n vivo. This is con I rme

Icehpattacagt ance of radiol abel ed IL6 from nice.
Briefly, female, 6- to 8-week-old Balb/c mce are
bt ai ned and 18 hrs before the experinent, the aninmals
are injected intravenously (I1V) via the lateral tai
Vefastemng Ide'd'c¢ heosling tosyidlie precédingdaiars] whérefh the fastening

FRPENR dim Sy Al ] Bndts e RER 1y PLRRHE el bl run
aroued ﬂterFé0~°§é’ﬁrb(3é orhen thefasteniBe dewice smpp@rged in a seat plate, preferably
CRRMAAIUIB WY a ?Qn BT & el drbses §éatﬁgeaﬂ: Qéliég @Jsﬁeﬂe@{hrough the
gpveral time intervals and stored at 4 The sanples

ngeVicfuged for 5 mnutes at 4000 xg and the
radi oactivity of the serum determ ned. Al
phar macoki neti c experinents are perforned
simultaneously with three animals for each
treatnent. Generation of anti3-1L6 A igoclonics stable
cl ones and preclinical devel opment A lead anti-IL6
Aigoclonic is selected based on the in vitro and in
VIVO potency as detern1ned above The nurlne VH genes

o a . o,



In a further enbodi nent the fastening device allows
for insertion of a part of a children's seating rail

w@e@baeaml y a crouch strap, through the openi nBCTNNOR009/000121
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the fastening device is nounted in a seat plate,
preferably an extremty with a snap flap which flips
out on the underside of seat plate to which the
fastening device is attached; 5 and/or the fastening
device allows a part of a children's harness,
pseferably a crouch strap, to freely run around t he

ss bar .when the. f ast eni devi e ed in a_.
A et devics acpol gty a8 P e BHEGUSE S AL Bt it Ggking hooks
C(Bb brrdirected panly togarda Bﬂlchhﬂheﬁgplfe%i‘tﬂp abblit a5 degleed fnaelation to the
i t he | ocking
1%@%3@ q‘é@@r %%1 Vgr ? g&eclng{l ﬁ}e%%g ngg acﬁe ot her,
preferably about 45 degrees inrelation to the | engt h
ad/ or transverse direction of the f ast eni ng device
and i n_ another enbhodi mnent each |ining el ement %
A Rantenangsdevigs aceprdingdo avbristhe preseding laymyy .wltsea% gach lining

t&mml@aﬁhlpabts&wo 168K BSORE €1 HDpréferdtidy HirdhediRRaBBSeach other,

bgortewégftpxggpyeaﬁ?%H{;&eﬁeﬁrq{:g in {eiaqg){rﬁé tlftﬂr l?lggtﬁ ﬁ?/e gar{s%erse 81rect10n of

e¢hd dienprptdegmeh | i ni ng el ement conprises flexible
zones with reduced rigidness to allow torsion and/or
bendi ng of the |ocking hooks, such as wherein the
reduced rigidness is achleved by count ersinks present
LA féstb%lﬂg Qg a@é&fﬁ%@ S anyPHXGhe fne@éﬁtﬁg clafihid) Ivﬁfe?en? EadAdring

nt a_nore flexible
ﬁi%?rr tht 1 % a?%n s flEGPlegoneH@) 1 redicsg n@gmeeeto afigwrgion
anbodbemdihg bhhe laekkigngoko@is)ar e Iocked by inserting a
part of a seating rail through the opening of the
fastening device. In a further enbodi nent the side
@ eces have an increasing height fromthe cross piece
egﬁrg:]&@lc‘é Qﬁdlgg ko leﬁr?% e\bﬁé}ls% thd Petdugéﬁ ifhdss gea%ﬂ%ved by
orne a second.aspect I nvent1ons rov
fcQUNtSISHIKS @é‘@gntgetheflwn%elempma f6r43 chair having a back
rest and seat plate with a vertical hole in the front
? characterized in that it conprises the fastening
eV|ce according to any of the above and a children's
hhafaseamgadenice iasconding taceloings7 it §, ayhendin chie rﬁf&rycebelgldness is achieved

d f
BRSO o i IR R B P L FLEE AR it o
ttlrrerebtartfrthfr@gtenmgdpme children's chair it is fast ened
to. In a third aspect, the inventions provides for a

sgating rail set for a children's chair having a back
st and seat plate with a vertical hole in the front

@‘d@@tenﬁig&fea@k a€dozdiflg toarlyithd ﬁre@&ﬁﬁg ¢1aiss, Whereipdhb %Hk'i}{g hooks

0 RSy Toent & AP Be S e B i Be b D B e

fastenimeg devade. pl ate via an extremty which may be gui ded
through the opening in the fastening device and the
hole in the seat plate, the extremty preferably
Rdving a snap flap which flips out on the underside of

Whaseaml deVidt 8cdfding Bears etk ﬁ@c&hﬁf@l&h@ whéieln t'ﬂggﬁe pieces (2)

referabl y havi.ng end pieces which I nsert

PAYAL IS S‘P&h‘tlﬁ‘% frqry @erﬁr%%é’éecsf(lt b4 a&t’réh‘r cropsbag (3)p prefierably
dmp erdy,ard wedgenfoandéd. ons provi des for a conbi ned harness
and seating rail set conprising the sets above. In a
fifth aspect, the invention provides for the use of a
fasteni ng device according to any of the above, or a
set according to any of the above, for nounting a
harness and/or a seating rail in a children's chair
wherein the seat plate hasi1a vertical hole and wherein
the chair has the possibility of vertical and

hori zontal adjustment of the seat plate. The invention
mrll |n the follounng be descrlbed in greater deta|

Y a1 N T L




perspective. In this enbodi nent each lining elenent 14
extend into two | ocking hooks 15 on each of the

we@bk@orri43) one directed forward, and one dir ecP@N02009/000121
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backward, both in about 45 degrees fromthe |ength or
transverse direction hi this case the lining elenments
14 conprise flexible zones 19 both on the inside front
side and rear side of the lining elenents 14, as well
as the inside opposing vertical sides, an nust be
piznched together in order to insert the hooks and

o BB ERER chigrenys e I BRuREd ok Gl Seed e o it

wcttcahhdashethelﬁonshdgd d be noted that in this

r ks thjc't nesd rahsa? it. c%ﬁmp?iéés tﬁg'}'a%?énﬂl (f%vﬁgt() (ﬂ %&rﬁ%ngjé‘gh&mf the

tsdaims drio tl i @nd aﬁhﬂ@ree’lsaﬁ@msscomram & ﬁeuqltﬁéxtap rrchi¢tomiy be
hackéred hptﬁg fishﬁurf%%égﬁdg' a4 ﬁ@féfa%?y 3 Qactkrb?raﬁ ‘?ﬁ{mﬂé #bBnd & least one

that the | %43 hlndere

tFRSS PG ($P)t t"FFémo sﬁh en’s Ghair () & 18 astened to.

shown how a f.astening device 10 is placed in a hole in

3 seat plate 4 1 in a children's chair 40. The

fgstening device 10 is adapted to the hole in the seat -

A siaging cail $eafortanshilfitenrsyshaini(40) Hamgadrathcdst snd §eatplafe (41) with a
' tal extent than the area of the

g%éﬁ%h%ﬂ%gF%ﬁQRﬁk% and rests on the top side of the

sharaciriged inthet Hgomprisesdbe faptgping dgvice hd)) agepsdingfto aimeof the

mﬁs 11'@@1 'aﬂd‘@'&:hﬂ’cﬁ@ﬂ"s @aatﬁaglrﬂl gzl@? whls &Bﬁd?&n‘iﬁ‘(iz gewh’h@h may be

trem a .crouch_par
eﬁ/ @HL? age 1% gY‘Pﬁﬁ eré?rm%&?t) &'hich Ay be i tgiteh the
tobemﬁp ¢6)iin thetfastenling idevitd 61@9? entsihy hbleria lﬂ]@&l’lsehhﬁlaﬁqal) the extremity

Q%r%b %g as <a fdaa QVhl(ih ﬁl 1%)( ﬁ% gp&s/er%}é 8{ thF ﬁ%at g&a&a (41) and
plhqﬁl@ldnenis madngtm]amh@g)r@fhgb_bdmvmg}‘nda]_utces 33 wehicharmty be inserted
f?xllt@tsﬁts ih thel i SEQRREecpldi ment of figure 8, the

fasteni ng device is aéapted to a seat plate in a Tripp
Trapp(r) chair. The seating rail 30 is in this case
adapted by end arnms 33 on each side which fit into
slits.in eces. of the.chajr 40. By this .
PSRhiPALTes 1h% sBUPE ! FPPTHRES Learagearding halims 12 and
ddsily be renoved by pressing the snap flap 33 in the
extremty and pressing the seating rail fromthe sides
such that one end arm 33 is pressed out of the slit it
i18. i nserted. Thus, the chair may be used by an ol der

afik sk @F a ﬁ&eﬁﬂgld‘éwc%&!@ﬁd{ﬁg gy cﬁftﬁeea%n% 1d§)V1' 1S 6r %M'aegbrdmg

IS sm di'screte, needi ng'renova

nd
(G e B Al b JBFBPRYIE Rt ARor BFdatiBg ik e ftldren’s chai

Whiefdih the' sSatqiMié haCONRTICA O add Sartdin thel chialr hab tHe pssibility of
anc t hrough t he

hece d

en| 0859%%Ld$§“8%“28ﬂ56%% & g to the invention,
preferably by end arns which may be slipped into slits
on the inside faces of the side pieces of a children's
chair.Besides a children's seating rail which is
fastened by the fastening device 10, a children's
har ness (not shown) nmay be fastened to the seat plate
either alone or in addition, via the fastening device
10, in that a crouch strap may be thread under the
rear cross bar 3 which is positioned above the seat
surface of the seat plate and behind the extremty 3 1
of the children's seating rail 30. The children's
har ness may be used for further securing the child in
the chair, especially against clinbing out of the
chair. In the enbodi nrents above, the fastening devices
are adapted to a seat plateasin a Tripp Trapp(r) chair.
The harness should in such a case be further adapted
inthat it in addition to being fastened in the seat
pIate 4 1 has a back strap mhlch passes around at

oy . o A~ Y a1 o,




