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Naive B cell Plasmablast Long-lived plasma cell

BCR me|mbrane expression +H ++ +/-?

Life span ++ + .
Proliferation - ++ -

CD138 and CXCR4 expression - + F

CD19 and MHC class Il expression +Ht ++ +/-

Location Lymphoid organs Lymphoid organs and blood Bone marrow
BLIMP-1 expression - + 4

Data from Nutt, S. L., P. D. Hodgkin, D. M. Tarlinton, and L. M. Corcoran. 2015. The generation of antibody-secreting plasma cells. Nature
Reviews Immunology 15:160, Table 1.
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Naive B cell

Memory B cell

Lag period after antigen
administration

Time of peak response

Magnitude of peak antibody
response

Antibody isotype produced

Antigens

Antibody affinity
Life span of cells

Recirculation

13

4-T days (depends on antigen)

T-10days

Varies, depending on antigen

|gM predominates in early primary
response

Thymus independent and thymus
dependent

Low
Short-lived (days to weeks)

Yes

1-3 days (depends on antigen)

3-5days

Generally 10 to 1000 times higher than primary
response

1gG predominates (IgA in the mucosal tissues)

Primarily thymus dependent

High
Long-lived, up to life span of animal host

Yes
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TABLE 9-2 Surface marker expression on transitional T1 and T2 B cells and on mature B-2 B cells

Marker T1 T2 Mature B-2 cells
migM High High Intermediate
migD ~flow Intermediate High

CD24 + + =

CD93 + + -

D21 - + +

cD23 - + +

BAFF receptor +f- + +

N/

CD93 also on monocytes, granulocytes, and endothelial cells (C-type lectin receptor)
CD24 known as the heat-stable antigen (HSA)
CD23 a low-affinity receptor for IgE

D21 a receptor for complement and part of the B-cell coreceptor

TABLE 9-3 Responses to strong BCR signaling in T1, T2, and mature B-2 B cells

Nature of response T1 T2 Mature B-2 B cells
Formation of lipid rafts +/- + +
Increase in cytoplasmic Ca® ion concentrations + + +
Increase in diacylglycerol concentrations = + +
Induction of Bel-x, - + +
Induction of apoptosis + - -
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Follicular (B-2) B cells B-1B cells
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CD19/ "
cp21 IgMhieh

gDk

D23 0 a
(B-1a cells only)
Attribute Follicular (B-2) B cells B-1B cells Marginal zone B cells
Major sites Secondary lymphoid organs Peritoneal and pleural cavities Marginal zones of spleen
Progenitors first appear in mice  HSC: on day E10.5 Progenitor: on day E9.5 From HSCs; also earlier
progenitor?
Source of new B cells From HSC in bone Self-renewing (division of existing From HSCs in bone
in adults MArrow B-1 cells) marrow, long-lived
Dependence on IL-7 and BAFF  Yes No Yes
‘ V-region diversity Highly diverse Restricted diversity: limited Vy; and Somewhat restricted
| V;. usage and N nucleotide addition
| Somatic hypermutation Extensive Some Unclear
Requirements for T-cell help Yes No Variable
| Isotypes produced High levels of IgG Primarily IgM; some 1gG Primarily IgM; some IgG
Response to carbohydrate Possibly Yes Yes
antigens
Response to protein antigens Yes Possibly Yes
Memory Yes Some Unknown
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propery Broms | Copse | dargnaone
When first produced | Fetus ‘ | After birth l ‘ After birth |
| N-regions in VDJ junctions | Few ‘ | Extensive ‘ ‘ Yes |
V-region repertoire | Restricted ‘ | Diverse ‘ ‘ Partly restricted |
. . Body cavities Secondary
Primary location (peritoneal, pleural) ‘ | lymphoid organs l ‘ Spleen |
Mode of renewal Self-renewin Replaced from Long-lived
9 bone marrow 9
Spontaneous production :
\ of immunoglobulin | High ‘ | Low ‘ ‘ Low |
Isotypes secreted ’ IgM >> IgG ‘ ’ IgG > IgM ‘ ’ IgM > IgG ‘
Response to Yes Maybe Yes
carbohydrate antigen
Response to protein antigen | Maybe ‘ | Yes l ‘ Yes |
Requirement for T-cell help | No ‘ | Yes ‘ ‘ Sometimes |
Somatic hypermutation | Low to none ‘ ‘ High ‘ ‘ ? |
Memory development | Little or none ‘ | Yes ‘ ‘ i |

Attribute

Conventional B-2 B cells

B-1a and B-1b B cells

Marginal zone B cells

Major sites

Variable region
diversity

Rapidity of
antibody response

Surface IgD?

Somatic
hypermutation

Requirements for
help

Participate in
germinal center
reaction?

Isotypes produced

Immunological
memory

B A\

Secondary lymphoid
organs

Highly diverse
Slow; plasma cells appear

7-10 days post-
stimulation

High levels of IgD

Yes

Provided by T cells

Yes

Allisotypes

Yes

Pleural and peritoneal cavity;
also spleen

More restricted diversity

Rapid; plasma cells appear as

early as 3 days after stimulation

Low levels of IgD
No
T-cell help not required; T and

other cells can enhance

response

No

Predominantly IgM

Very little

Marginal zones of spleen in mice; primates
also have MZ cells in other locations

Moderate diversity

Rapid; plasma cells appear as early as 3
days after stimulation

Low levels of IgD
Yes in primates; possibly in rodents
T-cell help not required; T cells, dendritic

cells, and neutrophils can enhance
response

Possibly, although with slower kinetics than
follicular B cells
Predominantly IgM

Source of IgM-producing memory cells in
humans
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(@) TI-1 antigen (b) TD antigen

CD40/CD40L
B cell B cell

e ga 3 Jiieas (slagy ]
T INDEPENDENT

Tl antigens
Property TD Type 1l Type 2
antigens
Chemical nature Soluble Bacterial cell-wall Polymeric protein
protein components (e.g., antigens; capsular
LPS) polysaccharides

Humoral response

Isotype switching Yes No
Affinity maturation Yes No
Immunologic memory Yes No
Polyclonal activation No Yes (high doses)
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Limited
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Examples of Diphtheria toxin Bacterial lipopoly- Pneumococcal
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Staphylococcal protein A (SpA) Jio B Jgkw 0)"(5';51).4,“
Fab 4>b 4 Jlasl
[ koo (3L, 5T/ ledghaw 7.5+ -V«

Staphylococcal protein A

five homologous Ig-binding
Nter ") Combmmg site domains in tandem

Fab and Fc binding at separate
faces of each SpA domain

Vy region-specific

Clan VllI-specific
Fab targeted at a V;; framework
site conserved in evolution

Based on V,; usage bound by
5-12% C57BL/6 mature B cells

Based on V; usage bound by
32-50% human mature B cells

Fab 2A2 Y

Graille et al. PNAS (2000) 97:5399
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Negative Signaling through CD22

BCR »l,0a CD22 o

0 Jl2d b o pon dly iaund 9 ITIM sLl> @
SHP-1,;blwsd (s iludled 9 Ois ol o @
055 Tlaie Jhals Oloj s pge

sbls 9 MZ B (5 08 JSb > s @

CD5 as a Negative Regulator

CD40 9 BCR (s juS5,5 jlawB-2 )5 o
sl Gyl el cwb CD5 B sleJghw

B-10 B Cells as Negative Regulators

28 - Jlsess gy



24

| B10

” Spleen B Cells Peritoneal Cavity B Cells

cbidhicps-  |cD1dhicD5* A|Bw Bla

cbid*cps*t B2
> CD5 >

CD11b

henotypic distribution of mouse B10 cells. Most B10 cells localize within the spleen and
ritoneal cavity (red wedges in top circles). B10 cells are predominantly enriched within
spleen CD1dhighCD5+ B cell subset and peritoneal cavity Bla subset (red wedges in
gram quadrants), but are also found within other phenotypically defined subsets. Circle
edge sizes denote relative B cell numbers of each subset
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FC RECEPTORS

¢4

Heavy

| @ Sialic acid
© Galactose

B GlcNAc
b Cor alycan © Mannose

‘ A Fucose

Typel
FcR y chain fTAM mM MTAM FcR y chain
FcyRI FcyRlla  FcyRllb  FeyRllc  FeyRllla  FeyRlllb
Typell

DC-SIGN cD23

) - ) gesh Faly



26

Typel Type IT
DC-

Cell type FeyRI FeyRIla | FeyRIIb | FeyRIle | FeyRIla | FeyRIIb SIGN CD23
B cells - - + — - _ _ ¥
T cells - - — _ _ _ _ I
NK cells - - -G 1G + - - _
Monocytes + + + - +/— - - I
Neutrophils I + + - - + - I
Eosinophils I + + - - I _ i
Macrophages +/— + + - +— _ /- I
Dendritic cells I + + _ I - + _

*Expression patterns represented as follows: +, constitutive; —, none; G, depends on FeyR genetic variation; I, inducible; +/— restricted to certain subsets.

FcyRI 5L @S;Jﬁoo,\sﬁf .

e Ko=10-—10-10 M for human monomeric IgG1

e other type | FcyRs varying by subclass (Ko for human
lgG1= 10--—10--M)

Role of FeyR*
Cell type + - Short-term effects Long-term effects
Granulocytes | FeyRIla, FeyRIIb® | FeyRITb Degranulation, ROI Release of proinflammatory molecules,
production, phagocytosis cell survival and motility, impact on
other myeloid leukocytes
Monocytes FeyRIIa, FoyRIIa" FeyRIIb Phagocytosis, cytokine and Monocyte recruitment and
chemokine expression differentiation, cell survival,
stimulation of proinflammatory
.'g pathways
P | Macrophages | FeyRlla, FoyRIlla, FeyRIIb Phagocytosis, cytokine and Influence on macrophage polarization
= DC-SIGN chemokine expression and responsiveness to IgG-mediated
inflammation
Platelets FeyRIIa Degranulation, platelet Platelet binding to leukocytes, impact
activation on leukocyte functional activity
Dendritic FeyRIla FeyRIIb Cell maturation, Enhanced antigen processing and
cells upregulation of presentation, impact on T cell
costimulatory molecules responses
B cells CD23, FeyRITh B cell selection Generation of high-affinity 1gG
responses
'Fg Plasma cells FeyRITh B cell survival Regulation of plasma cell apoptosis,
_’:; control of IgG production
E]' NK cells FeyRIIIa Cell activation, Cytotoxicity, cell survival, impact on
degranulation other effector leukocytes, generation
of immune complexes

ction unknown; possibly activating
essed on certain subsets

lycan composition

ither (+) activates or (-) inhibits downstream effects

ther Fc domains within IgG immune complexes engage activating or inhibitory type | FcyRs is determined by the IgG subclass and the Fc
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