
GENERATION OF AN HIGH EFFICIENCY PERIPHERAL B LYMPHOCYTE 
IMMORTALIZATION TOOL

ABSTRACT
Thestudy of the overallB cell peripheralrepertoire is usuallylimited by the low number of B cells(5-
10% of PBMC)and by their poor capacityto enter cell cycle. A prerequisite is an amplification and
immortalizationof B cells. Todate, B cell immortalizationmainly relieson CD40 stimulationand/or EBV
transformation; however, these methods targeted only 1% and 1/106 cells of the starting B cells,
respectively. In an attempt to increasethe immortalization efficiency,and thus to accessa broader
repertoire, Dendriticshasboth optimizedexistingmethodsand developednew tools: (i) the irradiated
FcgR-transfected fibroblasts used in the CD40 system were replaced by inert reagents, (ii) the
transformation capacityof the EBVpreparation was significantly increased,(iii) a novel monoclonal
antibody,a strongBcellproliferation inducer,wasgenerated,(iv)a specificBcellgrowth boosterreagent
wasdevelopedand(v)a 2 stimulation/transformationcombinedculturestepsweresetup.
Theoptimizedprocessallowsthe transformationof up to 20%of the starting B cellswithin lessthan 2
months. Toestablishproofsof concept,cloningandscreeningstepswereadded,demonstratingthat our
processallowed the isolation of very rare specificantibody secretingcells (anti-HPA5b) and the rapid
obtention of neutralizingantibodiessecretingB cells (anti-Chikungunyavirus). Thisprocesshas been
packageasa transferable,readyto use,andeasyto handlekit labeledHumanBloodB Booster®that is
intendedto generatea Bcellpopulationrepresentativeof the overallBcell repertoire.
Theseresults led us to examinewhether the stimulation step could be extendedto different animal
species. Forthis purpose,splenocytesfreshlyisolatedfrom immunizedmicewere stimulatedfor 3 days
with the BoostersystemexceptEBV,before beingfusedwith the SP2/0 myelomacell line, accordingto
the proceduredescribedby Kohlerand Milstein. The percentageof Ig-secretingwells increasedfrom
30%to 90%whensplenocytesaretransientlystimulatedbeforefusion. Furtheranalysisshowedthat this
increasedpercentagecorrelated with a broader clonal diversity rather than a simple proliferation,
demonstratingthat the B Blood Booster systemwas able to render quiescentB lymphocytesmore
susceptibleto fusion after stimulation. Thisprocesswaspackagedas the Animal Blood B Booster®kit
and was successfullyused, in combination with the SP2/0 hybridoma technology,to immortalize B
lymphocytesfreshlyisolatedfrom dog,sheep,horse,rat andrabbit.
Altogether,Dendriticshasoptimizedpreexistingprocessesand hasdevelopednew reagents: this work
resulted in the generationof the Human Blood B Booster®and the Animal Blood B Booster®kits,
intendedto giveaccessto a broaderhumanandanimalBcell repertoire.
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An average of  5.104 to 2.105 independent immortalized B cells lines obtained, starting  from 107

PBMC 

The Human Blood B Booster® kit allows the immortalization of up to 20% of the starting B 
cell population

Process and timing

Human Blood B Booster®kit

HBBB vial n° designation

1 support 1

2 mAb CD40

3 mAb107B5

Day 0 4 EBV

5 support 2

6 mAb 107B5

7 EBV

Day-1

Day 9

Booster reagent

Transferable: standardized packaging and shipping

Ready to use:                         resuspensionin culture medium

Easy handling:                        one color for each day of use

HPA5b (human platelet antigen) human mAbs 

Conclusions:

ü20ml of blood,a singletransformation

ü1 IgGclonespecificfor the conformationalepitope

(1 aminoaciddifferencebetweenHPA5aandHPA5b)

üTheclonewasisolatedafter 5 months

üFirstHPA5b specifichumAbavailablein the world

üInhibitscollagen-inducedplateletsaggregation

Objective: isolation of a rare human antibody
Neonatal AlloImmuneThrombocytopenia (NAIT): 

ü1/800 live births 

üintracranial haemorrhage(ICH) before 20 weeks of 
gestation 
(20% letal or neurological sequel)

üthrombocytopenia in the foetusand newborn
(97% of NAIT caused by HPA-1a or HPA-5b alloAbin 
Caucasians)

üNo monoclonal antibody specific for HPA-5b available:
HPA5a and HPA5b: a single aadifference; low expression 
level

F2H11productionby molecularengineering:

üH and L chain cDNAisolation from the EBVimmortalized
line

ücDNAssequencing

üTransfectionin CHOcells(EBVfree)

üMolecularly engineered antibody displayed the same
properties than the initially isolated natural human anti-
HPA5b antibody

Chikungunya human mAbs 

Conclusions:

ü 50ml of blood,a singletransformation

ü >2000positivewells,cloningof 100wells,obtention of 70 clones
amongwhich 30 cloneswere further characterized,evidencing
10neutralizingmonoclonalantibodies

ü Clonesobtained within 3 months, stable over severalyears: all
the HandLchainscDNAweresequenced

ü Anti-CHIKmAbsareremarkabletools for:

Ådiagnosis (detection of specific viral proteins in biological
samples)

Åresearch (better understanding of CHIV infection through
localization of viral proteins in infected cells; involvement of
immunecomplexesin protractedjoint andmusclesymptoms)

Åpreventionand/or treatment of CHIKVinfection

Objective: rapid isolation of neutralizing human
antibody
üChikungunya virus (CHIKV): single-stranded RNA
alphavirus

üTransmission: Aedesaegyptior Aedesalbopictus

üDissemination: sub-Saharan Africa, Southeast Asia,
IndianOceanislands,andthe WesternPacific

üCHIKVinducesa dengue-like illness(highfevers,rashes,
and excruciatingjoint and musclepains),and symptoms
may persist for several weeks or months. Arthritic
symptomsmayreappearin patientsthat were apparently
cured.

üPast epidemics: 30% of the population infected in
Reunionisland

üNo commercially available vaccine and no specific
treatment: consideration of antibody therapy for the
prevention and/or the treatment of CHIKVin high risk
patientsandfor selectedpopulations.

Results:
Selectionof apatient whohasrecoveredfrom a CHIKVinfection: obtentionof a largepanelof CHIKVspecificantibodies:

Control Vero cellsCHIKV-infected Vero cells

CHIKV-specific mAbs (IF)

Control mAb Anti-CHIK mAb (E26.D9.02)

CHIKV-neutralizing mAbs (IF)

clones OPY1 OPY4 OPY6 ROSS ONNV

E04C1.02 + 

E10B7.02

E18C3.03

E18D9.05

E18E6.01 +

E18E8.01

E26B4.01 + + + + +

E26B6.01 + + + + +

E26C4.01 + + + + +

E26C9.01 +

E26D3.01 + + + +

E26D4.02

E26D9.02 + + + + +

E26E5.03 + + + +

E26F6.01 + + + + +

E26F6.06

E26F7.03

E26G8.05 + + +

Viral strains

Cross-neutralization of 
CHIK, Ross River  and ONN viruses

The human Blood B Booster®processallows the rapid
development of human antibodies with remarkable
properties provided that donor and screeningmethod
selectionsarepertinentlydone.

Increase of clonaldiversity during the generation of antigen specific murine monoclonal antibodies 

Dendritics routinely performed immunizationprogramsusing the classicalfusion method with a murine myelomaline, as
originally described by Köhler & Milstein. In an attempt to improve the hybridoma method efficiency, freshly isolated
splenocytesfrom immunizedmice were cultured either in stimulation 1 systemor in stimulation 2 system. After 3 days,cells
were harvested,pooledand fusedto the murinemyelomacell line. Thisoptimizedprocessalloweda significantincreaseof the
numberIgsecretingwellswhencomparedto the classicalmethod.

Conclusions:
Whereasthe classicalhybridomamethodallowedthe obtention of anaverageof 30%
of immunoglobulinsecretingwells after fusion, the transient in vitro stimulation of
the splenocyteswith the Blood B Booster system (except EBV) resulted in a
significantincreaseof the positive wells number. Further analysis(data not shown)
suggestedthat this increasedpercentagecorrelated with broader clonal diversity,
rather than a simple proliferation of the starting splenocytes. These data
demonstratedthat the Blood B Booster system was able to render quiescentB
lymphocytesmoresusceptibleto fusionafter stimulation.
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Results:
Selectionof a patient with hightitre of anti -HPA-5b alloantibodies
allowsto obtainF2H11clone,secretinganIgGspecificfor HPA-5b
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Important remarks
All Ig isotypescan be obtained

* Work in progress

Most of antigens can be targeted

The human Blood B Booster®processgeneratesa very large panel of
antibodies, which cover most of the usually requested applications
(immunofluorescence, immunohistochemistry, ELISA, Western-Blot).
More interestingly,functional propertieswere alsoevidenced,rendering
these natural human antibodies useful for fundamental as well as for
therapeutic-orientedinvestigations.

Diversity of the applications

Extension of the Blood B Booster system : from Human to Canine B cell immortalization

The Blood B Booster stimulation system (except EBV), combined with fusion with SP2/0 myeloma cells was successfully used in horse, rabbit, sheep and rat.

Leptospirosis is a bacterial zoonotic disease caused by
spirochaetesLeptospira that affects humans and a wide
range of animals (mammals, birds, amphibians, reptiles).
Bloodsamplesfrom a naturally infectedhumandonor and a
Leptospirasubunit -vaccinatedcaninedonor were processed
using the Blood B Booster system. Whererasthe human B
lymphocyteswere submittedto stimulation1 and 2 andEBV
transformation, canine lymphocytes were stimulated as
describedabove for murine splenocytesand the resulting
cells were stabilizedthrough fusion with the murine SP2/0
myelomaline. Bothhumanandcanineoligoclonalantibodies
were tested by immunofluorescentstaining of Leptospira
patocstraincultures.

These antibodies are currently under further
characterization; however,our preliminary data
revealed very particular structures associated
with Leptospiragrowth, at least in vitro. Human
antibodiesstained the bacteria itself, a cocoon-
like structure enveloping the bacteria and a
biofilm recoveringand protecting the bacterial
culture layer. Consistently, whereas some
overlapping patterns are observed using the
canine antibodies, the bacteria itself remains
undetectableas the dog was immunizedwith a
Leptopira subunit. Of note, some antibodies
inducedthe cocoondisruptionand consequently
promotebacterialgrowth(datanot shown).

Conclusions:
This strategy demonstrated that in particular
infection diseases, animal models, in
associationwith the Blood B Booster system
could be used to characterizethe repertoire
associatedwith a specifichumoralresponse, in
attempts to improve vaccine or therapy
strategiesin humans.
Furthermore, the evidence of particular
structures revealed by oligoclonal but not
polyclonal antibodies (not shown),
demonstratedthat theseanti Leptospirapatoc
canine and human monoclonal antibodies
could be useful tools to better understandthe
mechanismsassociatedwith Leptospira life
cycle.

TheHumanBloodB Booster®systemwasdemonstratedhereasgivingaccessto a broaderB peripheralrepertoire, whichnaturallyexistsbut which is not accessibleusingthe traditional approaches. It representsa powerful tool for the generationof natural
humanantibodiesaswell asfor peripheralBcell repertoirestudies. Thecombinationof the BloodBBoosterwith fusionwith the classicalhybridoma approachprovidesanalternative to efficientlygenerate monoclonalantibodieseither raisedagainst antigen
with low immunogenicity(broaderrepertoire) or directly from the target species(extensionto diverseanimalspecies). Furthermore, we are currently investigatingthe capacityof the BloodB Boostersystemto immortalizeB cellsisolatedfrom patientswith
diseasesdirectly targetingthe Bcellcompartment. Thus, immortalizationof humanBCLL(chroniclymphoidleukemia) cellsaswell ascaninelymphomaBcellsarecurrentlyunderprogressin the contextof collaborativeprojects. Theobtention of immortalizedB
cellsfrom suchsourceswill facilitate genetic,transcriptomicand proteomic studiesfor a givenB related disease. Finally,the HumanBlood B Booster®systemis thus a powerful tool which is availablefor the overall scientificcommunity,and which will be
combinedwith a significanttechnicalsupportfrom Dendriticsteam.
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FromD20, 106 cells/well(24w plates)obtainedwithin 2 weekswith a mediumchangetwice a week

D3-8 D20D9

½ culture 

supernatant

D-1 D10-20D0

PBMC

TheBloodBBoostersystemis intendedto generateimmortalizedBlineswith highcellnumberandwithin a
short delay. The further usage of this biological material is submitted to the �Œ���•�����Œ���Z���Œ�[�•interests
(antibodiesgeneration, genomic, transcriptomicandproteomic studies).

Human Blood B Booster®


