Re-ordering human B lymphopoiesis:
Discovery of a CD10-ve fetal B progenitor
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Is leukaemia the same disease at any age?
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Fetal origins of infant ALL
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What is the target (fetal) cell for leukaemic transformation in infant/ childhood ALL?

Fetal B lymphopoiesis
A

Where do these lie in the B cell developmental hierarchy?

Are these progenitors restricted to a particular developmental stage or site?

Do the fetal specific characteristics of these progenitors define the biology of the leukaemia?



Sites of haematopoiesis through ontogeny
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Fetal specific B progenitors
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Are fetal specific B progenitors site/ stage specific
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Are upstream FBM progenitors ‘lymphoid primed’?
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Are upstream FBM progenitors ‘lymphoid primed’?
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Are upstream FBM progenitors ‘lymphoid primed’?
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Erythroid affiliated HSPC compartment predominant in FL and lymphoid affiliated
in FBM

The Lin-CD34+ HSPC compartment varies in its composition and lineage
specification in a site- specific manner in the same fetus and is most likely,
directed by cell intrinsic and/or specific microenvironmental factors



Characterising human FBM B lymphopoiesis
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O’Byrne et al, manuscript under revision



Cellular hierarchy of human fetal B lymphopoiesis
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Cellular hierarchy by gene expression
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Cellular hierarchy by gene expression
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Index sorted CD34+ cells

Index sorted lymphoid populations
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Cellular hierarchy by gene expression
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B cell genes
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Pre ProB progenitors are distinct from ProB progenitors

B cell specific genes

myeloid/T

Stem cell genes

CD19+10- CD19+10+
PreProB ProB
2 HOXA5 200 KIT 25 LIN28B
30 20
150:
s 2 15
P_' 10 100 10
%
5 501 5
’ ¢ ’ R 8 9
O o O R
Q@ v © ¢
25 RUNX2 2000 40 CSF1R
808 genes DE (FDR<0.1) - %
1500 30
s 159
o 1000 20
. . . F 104 * *
Lineage and leukaemia associated genes 500 »
5-
[~ CDKN2A:
LA PreProB " ] OOQQQQO o'oQQQoo
Py rerro Q@ é? SZ Q)' o Qf’ \tg \}xg < Q‘o on &£ ‘xg \}g? o4 Q‘o on
IGKV1-27 @ @
1GKV3-11 ¢ <
= IGHJ.
ME a0n CD244 6 cD7 200- CD3D
MZB1:
cbroa
L iGHM 601 . 1501
- MPO
EB T 40 1004
« CsFIR *
o5 z ]
& cD2 504
SPINK:
s : : -
B O R R O R R L 2 2 O K R Q
i ProB &8 LSS FLLESLSE
HOXA: @ @ @
OXA! Q < <Q
RUNX
$1002:
L NEGR1 .
o To) =} To) = (*FDR<0.1)
- ' -

log2 FC




Pre ProB progenitors are distinct from ProB progenitors
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Cellular hierarchy by IgH status
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Cellular hierarchy using in vivo models
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Cellular hierarchy using in vivo models
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Summary
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There are 2 different B cell progenitors in fetal life based on CD10 expresssion

The CD10- Pre ProB progenitor is more abundant in fetal BM compared to FL

It is distinct from and lies upstream of the CD10+ ProB progenitor

It is fetal specific and virtually absent in adult BM



Cellular hierarchy of fetal B lymphopoiesis
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Why is this important?
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e Allinfant and many paediatric ALL originate in fetal life
e The CD10- Pre ProB progenitor may be the target for infant ALL

e The CD10+ ProB progenitor may be the target for paediatric ALL
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