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As reported herein is a method for co-cultivating human B-cells and human CD40L 
expressing mammalian cells. 

As reported herein is a method for co-cultivating human B-cells and human CD40L 
expressing mammalian cells in the presence of/together with IL-2 and/or IL-21 and/or IL-6. 

5 In one embodiment the human CD40L expressing mammalian cell is a BHK or CHO cell. 

In one embodiment the co-cultivating is in the presence of IL-2 and IL-21. 

In one embodiment the co-cultivating is in the presence of IL-2 and IL-21 and IL-6. 

In one embodiment the interleukins used in the co-cultivating are all human interleukins. 

As reported herein is a method for producing a rabbit antibody comprising the step of 
10 cultivating an antibody secreting rabbit B-cell and rabbit CD40L expressing mammalian 

cells and recovering the antibody from the cultivation supernatant, thereby producing the 
rabbit antibody. 

In one embodiment the rabbit CD40L expressing mammalian cell is a CHO or BHK cell. 

One aspect as reported herein is a method for producing an antibody comprising the step of 
15 co-cultivating a rabbit B-cell with a rabbit CD40L expressing mafflfflalitm BI1K or CHO 

cell in the presence of IL-2 and IL-21. 

As reported herein is a method for producing a rabbit antibody comprising the step of 
cultivating one or more antibody secreting rabbit B-cells and rabbit CD40L expressing 

mammalian cells in the presence of/together with IL-2 and IL-21 and recovering the 
20 antibody from the cultivation supernatant, thereby producing the rabbit antibody. 

In one embodiment the rabbit CD40L expressing mammalian cell is a CHO or BHK cell. 

In one embodiment the IL-2 and IL-21 are added at the start of the cultivation. 

In one embodiment the IL-2 and IL-21 are added solely at the start of the cultivation. 

In one embodiment the rabbit B-cell is a naive or non-mature rabbit B-cell. 

25 
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In one embodiment the kit comprises IL-2 and IL-21. 

In one embodiment the kit comprises IL-2 and IL-21 and IL-6. 

In one embodiment the interleukins are all human interleukins. 

5 a»tibedy4bat-«peeyi6a%-feffids-^0-«-4:-«e^-«ai:feee-«Biig«Hh-afid-Aat-«edkteg-ar-fiegati¥e 
sttmafas-te-T-ceils cwnpr-bing the <.HM.HAivatk>rv 4>f 4IH* B-eeila»d a-rabbitGD4&L 
exp^sstag^aamBaaMaflr-eelj-4a-the preseaee-of IL-2 and4L~24-r 

As reported herein is a method for the co-cultivation of B-cells comprising the co-

cultivation of B-cells and CD40L expressing mammalian cells in the presence of IL-2 or 
10 IL-21. 

As reported herein is a method for the co-cultivation of B-cells comprising the co-

cultivation of B-cells and CD40L expressing mammalian cells in the presence of IL-2 and 
IL-21. 

As reported herein is a method for the co-cultivation of rabbit B-cells comprising the co-
15 cultivation of rabbit B-cells and rabbit CD40L expressing mammalian cells in the presence 

of IL-2 and IL-21. 

In one embodiment the mammalian cell is a CHO cell or a BHK cell. 

As reported herein is a method for the co-cultivation of B-cells comprising the co-
cultivation of B-cells and CD40L expressing mammalian cells in the presence of IL-2 

20 and/or IL-21 and/or IL-6. 

In one embodiment the co-cultivating is in the presence of IL-2 and IL-21. 

In one embodiment the co-cultivating is in the presence of IL-2 and IL-21 and IL-6. 

As reported herein is a method for the co-cultivation of human B-cells comprising the co-
cultivation of human B-cells and human CD40L expressing mammalian cells in the 

25 presence of IL-2 and/or IL-21 and/or IL-6. 

In one embodiment the mammalian cell is a BHK cell or a CHO cell. 

In one embodiment the co-cultivating is in the presence of IL-2 and IL-21. 

In one embodiment the co-cultivating is in the presence of IL-2 and IL-21 and IL-6. 

In one embodiment the interleukins used in the co-cultivating are all human interleukins. 
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As reported herein is a method for cultivating B-cells secreting T-cell-inhibiting 
compounds comprising the co-cultivation of the B-cells and CD40L expressing 

mammalian cells. 

As reported herein is a method for the cultivation of antibody secreting B-cells comprising 
5 in the following order 

i) a first co-cultivation of the B-cell and a CD40L expressing mammalian cell in the 
presence of a mitogenic stimulant, and 

ii) a subsequent second co-cultivation of the B-cell and the CD40L expressing 
mammalian cell in the presence of an antibody production stimulant. 

B-«eH-e©fflpfisifi^fi4he-feliewieg-efdeF 

i)—a first ee-€#fcivation-'Of fee rabbit-B-eeH—aed-ar-^abbi^-€&40L e*pfesslftg 

mafflfflatiaft-eeHrin the-^feseaee-ef^Hmtegeftte-sfemtetraHd 

H)—a-s«fesecitteat-seeeB^-e©-««Mvati©iw#4he^»W5it-B-^ett-aad4lie^:afeyt-G{Mffl3 
15 expfessfflg^-fflafflmaliaa-eell in the—pfeseaee—ef-a»—aatibody -precfaetieg 

stHBsiaafc 

In one embodiment the first and second co-cultivation are performed in the same 
cultivation vessel. 

In one embodiment the method for the cultivation of antibody secreting B-cells comprises 

20 a co-cultivation of the B-cell and a CD40L expressing mammalian cell whereby at first a 
mitogenic stimulant is added to the cultivation and thereafter an antibody production 
stimulant is added to the cultivation. 

In one embodiment the antibody production stimulant is added at least one hour after the 

mitogenic stimulant is added. In one embodiment the antibody production stimulant is 
25 added one to three days after the mitogenic stimulant is added to the cultivation. 

In one embodiment the mitogenic stimulant is selected from the group comprising CD40-
and CD40L-interacting compounds, ICOS- and ICOS-L-interacting compounds, APRIL, 
BAFF, CR2, CXCL9, CXCL12 (SDF-1), CXCL13, CXCL16, Flt-3L, Merleukin-1 (cx/p), 
Interleukin-2, Interleukin-3, Interleukin-4, Interleukin-5, Interleukin-7, Interleukin-10, 

30 Interleukin-14, Interleukin-21, SAP (signaling lymphocyte activation molecule [SLAM] 
associated protein), Staphylococcus A strain Cowan 1 particles (SAC; heat-killed, 

formalin-fixed), TLR Ligands such as LPS, different CpG ODNs or Resiquimod (R-848), 
TSLP, Tumor necrosis factor (TNF) alpha, type I Interferons (e.g. IFN a/(3), and type II 
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d) recovering the antibody from the cell or the cultivation medium and thereby 
producing an antibody, which specifically binds to an antigen. 

Oae-aspeet-as^epeFted-^efein-is-a-ffietbed-fef-jpfedHeieg-^-aBtibody, wfakfr-speeifieatiy 
bi^s4e-a»-aatige%-eeaspmHig4ke4eltewffig-«tepsT 

5 ft)—ee~©ttl#¥at4ftg^>ee!-ef:Tffltib©dy4ieefe#Bg-f:abfei^^ 
seefefeg'i#)b#4ji>--eeH--¥w#H:afebit'CT cefo-ffl-fche 
pfeseece of IL l-aad-lfe-S-l-^ 

fe)—eal#vatiag-»^ll''Compri^ig'a'nucleie-a6id-efteedffi^4he-VrH4aMe-^:egk>fts-ef-a 
lwfi«His©d--vaj4aat-4tee©^-e#-4fee-aa#b0dy~&eefet©d--by-4h«-4=abbit-B-eett 

10 
e)—Feeevertng' the-aettbody frefli^4he''Celi-eii4h^--gHM¥atietf-ffle4itim-aaJ4te 

producing an^itibody,-^¥tol^pe6iftea%-bmds4e-aii antigen 

In one embodiment the co-cultivating is in the presence of a mitogenic stimulant and/or an 
antibody production stimulant. 

15 In one embodiment the method comprises the following steps: 

a) providing a population of antibody secreting (mature) B-cells (obtained from the 
blood of an experimental animal or a human), 

b) staining the cells of the population of B-cells with at least one fluorescence dye (in 
one embodiment with one to three, or two to three fluorescence dyes), 

20 c) depositing single cells of the stained population of B-cells or a pool of cells from the 

stained population of B-cells in individual containers (in one embodiment is the 
container a well of a multi well plate), 

d) cultivating the deposited individual B-cells in the presence of CD40L expressing 
mammalian cells and optionally IL-2 and/or IL-21 and/or IL-6, 

25 e) determining the binding specificity of the antibodies secreted in the cultivation of 
the individual B-cells, 

f) determining the amino acid sequence of the variable light and heavy chain domain 
of specifically binding antibodies by a reverse transcriptase PCR and nucleotide 
sequencing, and thereby obtaining a monoclonal antibody variable light and heavy 

30 chain domain encoding nucleic acid, 

g) introducing the monoclonal antibody light and heavy chain variable domain 
encoding nucleic acid in an expression cassette for the expression of an antibody, 

h) introducing the nucleic acid in a cell, 
i) cultivating the cell and recovering the antibody from the cell or the cell culture 

35 supernatant and thereby producing an antibody, which specifically binds to an 
antigen. 
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g) introducing the monoclonal antibody light and heavy chain variable domain 
encoding nucleic acid in an expression cassette for the expression of an antibody, 

h) introducing the nucleic acid in a cell, 

i) cultivating the cell and recovering the antibody from the cell or the cell culture 
5 supernatant and thereby producing an antibody, which specifically binds to an 

antigen. 

In one embodiment the cultivating is in the presence of IL-2 and IL-21. 

In one embodiment the cultivating is in the presence of IL-2 and IL-21 and IL-6. 

In one embodiment the interleukins used in the co-cultivating are all human interleukins. 

10 In one embodiment the pool of cells comprises of from about 10 B-cells to about 1,000,000 

B-cells. In one embodiment the pool comprises of from about 500 B-cells to about 100,000 

B-cells. In one embodiment the pool comprises about 500 B-cells. 

Qee aspeet-as-?eported hefeki-is a ieefee4-fef-pfedHefflg-^B-afltibedy, whleh. specifieaHy 
binds to an aa&gea^compFisiftg-tfae fottewiag step&f 

15 

the^reseBee-e#iL-2-aad/eriL--2 

b)—cultivating a cell comprising a mtefeie-aeid eBee4iag4he^viHaaMe-fegiegs-ef-a 
vaaag^4heree#-€#4he-aatibody seereted by fe^4i«Baaa-B-eeM-^e-6ul#vated4a 

e)—meevering4he-antibed^-fr©a3e4he-eett-©F4he--e«J#vatieB-^eMi:aaa-«ad4heFeby 
pr-ettaeieg an antibody, which specificaHy%iads4e--aa-aBtigeHT 

As reported herein is a method for producing an antibody, which specifically binds to an 
antigen, comprising the following steps: 

25 a) co-cultivating a pool of antibody secreting rabbit B-cells or a single deposited 
antibody secreting rabbit B-cell with rabbit CD40L expressing mammalian cells and 
IL-2 and IL-21, 

b) isolating a nucleic acid encoding the amino acid sequence of the variable light chain 
domain and isolating a nucleic acid encoding the amino acid sequence of the 

30 variable heavy chain domain of an antibody, which specifically binds to an antigen, 
c) cultivating a cell comprising the nucleic acid isolated in b) or a variant thereof 

encoding a humanized version of the light and/or heavy chain variable domain 
within one or more expression cassettes, 
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f) determining the amino acid sequence of the variable light and heavy chain domain 
of specifically binding antibodies by a reverse transcriptase PCR and nucleotide 

sequencing, and thereby obtaining a monoclonal antibody variable light and heavy 
chain domain encoding nucleic acid, 

5 g) introducing the monoclonal antibody light and heavy chain variable domain 
encoding nucleic acid in an expression cassette for the expression of an antibody, 

h) introducing the nucleic acid in a cell, 

i) cultivating the cell and recovering the antibody from the cell or the cell culture 
supernatant and thereby producing an antibody, which specifically binds to an 

10 antigen. 

In one embodiment the pool of cells comprises of from about 10 B-cells to about 1,000,000 

B-cells. In one embodiment the pool comprises of from about 500 B-cells to about 100,000 

B-cells. In one embodiment the pool comprises about 500 B-cells. 

As reported herein is the use of a rabbit CD40L expressing mammalian cell in the co-
15 cultivation of antibody secreting rabbit B-cells. 

Oae-aspeet-as reported hereaHs4he-ase-e#4H:abtet45l>M)L^#pi:essfflg-fftaima£diaa-cell, IL-
2xm<4IL~2--l--in the ce-euMvatiea of aa^bedy-f^efeting^bbi^-eeteT 

In one embodiment the mammalian cell is a CHO cell. 

In one embodiment the rabbit CD40L has the amino acid sequence of SEQ ID NO: 01. 

20 As reported herein is the use of a human CD40L expressing mammalian cell in the co-
cultivation of antibody secreting human B-cells. 

In one embodiment the mammalian cell is a BHK cell. 

In one embodiment the human CD40L has the amino acid sequence of SEQ ID NO: 02. 

As reported herein is the use of SAC in the co-cultivation of antibody secreting B-cells and 
25 CD40L expressing mammalian cells. 

Qae-aspeet-as-^qpeftedrTtoda-is-fee-use • of-IL-2- aB&efr4L-24-feF-4he-e&-e^ 

Qse-aspect as reverted herein is-tfee use of SAC i&4he^e-ed#¥a#ea-ef«rtibedy-seeFetfflg 
B-eells optimaHy-^¥ift--CIMOfc--expressing 

30 aftd/or IL-€T 



- 13-

As reported herein is the use of a human CD40L expressing mammalian cell, and IL-2 
and/or IL-21 and/or IL-6 in a co-culture of a human B-cell. 

In one embodiment the co-culture is in the presence of IL-2 and IL-21. 

In one embodiment the co-culture is in the presence of IL-2 and IL-21 and IL-6. 

5 In one embodiment the interleukins used in the co-culture are all human interleukins. 

OH«-aspeet-asH=ep©rted-4wFeia-48-4fee-ase-e#4L-2-^y/©F4L-34-^Hid%i^4t-6--fe^4h^^ 
6ri#va&esrof'hTO3aa-B-6efei with-feeder-eelfe 

Gee aspect 

IL 2 and/erfL-21 and/or Ife-6-«4he co culti¥a^eare#aatjfeedy-s^6Fe#ag-teaa»-B-eeHs? 

10 As reported herein is a method for co-cultivating rabbit B-cells comprising the step of 

cultivating a single deposited rabbit B-cell or a pool of rabbit B-cells with rabbit CD40L 
expressing mammalian cells in the presence of IL-2 and IL-21. 

In one embodiment of all aspects as reported herein the IL-2 is either human IL-2 or mouse 
IL-2 and the IL-21 is either human IL-21 or mouse IL-21. 

ee-ettMvatfflg^ a huraaft-B-eett with a-4ttmaa-4jlM0j^--expfessmg-fflafflfflaMaB-eeH-4«--the 
pfeseeee of IL-2 0Fjfe-34-ei' IL-6 or a-eef&bmation thereefe 

0»e---aspe«t-a5~Fepeited-4«}feH3h4iS-aH»ethe44eiM5«ffi¥ati»^ 

ttfrtibody tto «|>eeiiiea% -bitHls to ii--T-eek surface aati^eH-aad-4hat^aMiates-ar-i}egative 
20 kv:l'-eefe-tH>fnw 

expressie^BafflmatiaBK?eltiEt4he-p:eseaee-e#fl7-2-aad/9tiL-24-^B4zerfL-6T 

As reported herein is a method for co-cultivating human B-cells comprising the step of 
cultivating a single deposited human B-cell or a pool of human B-cells with human CD40L 
expressing mammalian cells in the presence of IL-2 and/or IL-21 and/or IL-6. 

25 In one embodiment the co-cultivating is in the presence of IL-2 and IL-21. 

In one embodiment the co-cultivating is in the presence of IL-2 and IL-21 and IL-6. 

In one embodiment the interleukins used in the co-cultivating are all human interleukins. 

As reported herein is the use of a rabbit CD40L expressing mammalian cell, IL-2 and IL-
21 in a co-culture of a rabbit B-cell for improving cell growth. 



Patent Claims 

1. A method for producing an antibody comprising the step of co-cultivating a rabbit B-cell 
with a rabbit CD40L expressing -BHK or CHO cell in the presence of IL-2 
and IL-21. 

2. The method according to claim 1, characterized in that the B-cell is a non-mature B-cell. 

3. The method according to any one of the preceding claims, characterized in that the IL-2 is 
human IL-2 and the IL-21 is murine IL-21. 

4. The method according to any one of the preceding claims, characterized in that the B-cell 
is a single deposited B-cell. 

5. The method according to any one of the preceding claims, characterized in that the B-
cells are IgG positive B-cells (IgG+ B-cells). 

£ TW. nf IT ^ "r.r1/r>r TT f/v.- ,.f, r-.f ""hhif P f«<wW /^llg tx; O' OW'OXlO/v/XXI_7Z* Iivi VSXZ7^^-Xi \^ClTtT^tXX7r%y£T\/~lJ~tXXjT7'xX7xZTXi7\^TTCT WruX'lXWnvI vvHW 

H TUfl 4-n ^ +Uoi i-'U ^ P^Acst* ,wJt ^ n nTSAM ~T~. ~ I~TTC ttXsXsXJ 1 %J~iiijij txy ZT-rcvrrn CBUI ucivi. nt crtixt cxxv" tvwoci STV'XI its o Tcttii/11 nrVTXI? 

$6. A- The method t-^e^etmg-aB-according to any one of the 
preceding claims, wherein the antibody thaispecifically binds to a T-cell surface antigen 
and thai mediates a negative stimulus to T-cellsH3e>»f««tt|^fe^^ 
/^<p>11 o t-s rl f! yj i /I A F P\'"!irfiQCin(y !"Y1 1'? -'"*^11 Tt"i I'IT* f / Vp T f ... ^ fffl'"! I! 1 vvi'l uxiuu"! "viO tii. i- ^j^|.7TX74!K3XiT?i. ii J_ CIO, A* iiO.1 JLCO.1vvli TTT OTITW |..>i vowjlvV"1*.'! x'H-«"" -J* iXilK'M . 

97. A-The method to any 
one of claims 1 to 6 comprising in the following order 

i) a first co-cultivation of the rabbit B-cell and a rabbit CD40L expressing 
BHK. or CHO cell in the presence of a mitogenic stimulant, and 

ii) a subsequent second co-cultivation of the rabbit B-cell and the rabbit CD40L 
expressing mammalian cell in the presence of an antibody production stimulant. 
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| 4-Q8. The method according to claim 97, characterized in that the mitogenic stimulant is 
selected from the group comprising CD40- and CD40L-interacting compounds, ICOS-
and ICOS-L-interacting compounds, APRIL, BAFF, CR2, CXCL9, CXCL12 (SDF-1), 
CXCL13, CXCL16, Flt-3L, Interleukin-1 (a/p), Interleukin-2, Interleukin-3, Interleukin-

5 4, Interleukin-5, Interleukin-7, Interleukin-10, Interleukin-14, Interleukin-21, SAP 
(signaling lymphocyte activation molecule [SLAM] associated protein), Staphylococcus 
A strain Cowan 1 particles (SAC; heat-killed, formalin-fixed), TLR Ligands such as LPS, 
different CpG ODNs or Resiquimod (R-848), TSLP, Tumor necrosis factor (TNF) alpha, 
type I Interferons (e.g. IFN a/p), and type II interferon (e.g. IFNy). 

10 | LL9. The method according to any one of claims 9 7_or 44)8, characterized in that the antibody 
production stimulant is selected from the group comprising CD40- and CD40L-
interacting compounds, ICOS- and :ICOS-L-interacting compounds, APRIL, BAFF, 
CR2, CXCL9, CXCL12 (SDF-1), CXCL13, CXCL16, Flt-3L, Interleukin-1 (a/p), 
Interleukin-2, Interleukin-3, Interleukin-4, Interleukin-5, Interleukin-6, Interleukin-9, 

15 Interleukin-10, Interleukin-13, Interleukin-21, Interleukin-33, SAP (signaling lymphocyte 
activation molecule [SLAM] associated protein), Staphylococcus A strain Cowan 1 
particles (SAC; heat-killed, formalin-fixed), TLR Ligands such as LPS, different CpG 
ODNs or Resiquimod (R-848), TSLP, Tumor necrosis factor (TNF) alpha, type I 
Interferons (e.g. IFN a/p), and type II interferon (e.g. IFNy). 

20 43K). A—The method fer—p^ed-eeifg—an—aatitetly^—wteeh—speeifieally—biaete—te—a« 
igeffeaccord.rog to any one of claims 1 to 6 comprising the following steps: 

a) co-cultivating a pool of antibody secreting rabbit B-cells or a single antibody 
| secreting rabbit B-cell with rabbit CD40L expressing •FftBSllll.til I cfc8; -BHK or CHO cells 

in the presence of IL-2 and IL-21, 
25 b) cultivating a cell comprising a nucleic acid encoding the variable regions or a 

humanized variant thereof of the antibody secreted by the rabbit B-cell co-cultivated 
in step a) within one or more expression cassettes, 

c) recovering the antibody from the cell or the cultivation medium and thereby 
producing an antibody, which specifically binds to an antigen. 

30 
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I till. The method according to claim 43JJ3, characterized in that the method comprises the 
following steps: 

a) providing a population of antibody secreting (mature) rabbit B-cells (obtained from 
the blood of an experimental animal or a human), 

5 b) staining the cells of the population of rabbit B-cells with at least one fluorescence 
dye (in one embodiment with one to three, or two to three fluorescence dyes), 

c) depositing single cells of the stained population of B-cells in individual containers (in 
one embodiment is the container a well of a multi well plate), 

d) cultivating the deposited individual rabbit B-cells in the presence of rabbit CD40L 
10 | expressing •nwmmatia«-BHK or CHO cells and IL-2 and IL21, 

e) determining the binding specificity of the antibodies secreted in the cultivation of the 
individual rabbit B-cells, 

f) determining the amino acid sequence of the variable light and heavy chain domain of 
specifically binding antibodies by a reverse transcriptase PGR and nucleotide 

15 sequencing, and thereby obtaining a monoclonal antibody variable light and heavy 
chain domain encoding nucleic acid, 

g) introducing the monoclonal antibody light and heavy chain variable domain encoding 
nucleic acid or a variant thereof encoding a humanized version of the light and/or 
heavy chain variable domain in an expression cassette for the expression of an 

20 antibody, 
h) introducing the nucleic acid in a cell, 
i) cultivating the cell and recovering the antibody from the cell or the cell culture 

supernatant and thereby producing an antibody, which specifically binds to an 
antigen. 

25 I A I T,;n nf n mlAif rTWVt ~p.11 IT 1 II ;T1 j/w.Uj. -r~rr M iat/url 'C"x.>"TTTO S775T|".>1:V'oiSTTXg KjX.7Tt"} IX7**E lTri«r~OZI7™°Z!rT 1"H SP1TC' v\'7""^'ilxt7x" 

r\:i" '•> Tvni-ww I •% r o 1 fx j f~ X-j XJ'JL ' Xi'li tl'O'OXry ,5XJ%7/k'X7JXs^VSz"'T'%XTTtTTXT'^,r'<^C''T£C>'~ 

-1412. method according to any one of the preceding 
claims, wherein antibody secreting rabbit B-cells y~are co-cultivated with 
CD40L expressing fflafflmal4aa-BHK or CHO cells and/e* IL-2 and/ef IL-21 and-or IL-6 

30 and SAC. 
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