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Introduction

Cancer and pregnancy appear to be very different biological processes, but both depend on immune

tolerance.
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Cancer and pregnancy share several immunosuppressive pathways, like PD-L1 (B7-H1, CD274),
HLA-G, indoleamine 2,3-dioxygenase (IDO)



Immune checkpoint

Negative regulators of immune responses, limiting excessive T cell activation and maintaining peripheral
immune tolerance

Immune checkpoint inhibits T-cell activation Anti-PD-1 antibodies permit T cell activation

. Immune attack
T cell Tumor cell Activated T cell Tumor cell death

Anti-PD-1
antibody

Immune checkpoint blockade (ICB)



B7-H4

B7-H4 (VTCN7) has been identified as an inhibitory B7 family member and is thought to be an immune checkpoint
molecule in the context of tumor immunity

Pregnancy

« Expressed in trophoblasts and decidual macrophages
« Expression is associated with pregnancy complications
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B7-H4 are expressed in the major cellular components of both TME and
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placenta and highly expressed in pan-gynecological cancers

Cross-analyzation of 14 scRNA-seq

datasets from TME and placenta

« B7-H4 highly expressed in both tumor
cells in the TME and trophoblast cells in
the placenta

Analysis of tumor datasets

+ B7-H4 was mainly expressed by tumor
cells

 Highest levels of B7-H4 transcripts were
in cancers originating from female
reproductive organs

10



B7-H4 is expressed by cells and tissues of both maternal and fetal origin,
and its expression pattern is conserved in human and mouse placentas

Human placenta:

Immunohistochemistry (IHC) of placental tissues
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Summary 1

Result: B7-H4 are expressed in the major cellular components of both tumor and placenta
« Cancer: highly expressed in pan-gynecological cancers
+ Placenta: expressed by cells and tissues of both maternal and fetal origin, and its expression pattern is

conserved in human and mice

\ 4

Hypothesis 1

B7-H4 is a potential onco-fetal immune tolerance checkpoint
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B7-H4 regulates allogeneic mating-associated immune activation

« Despite similar fetus numbers, there were more resorbed fetuses in pregnant B7-H4-- mice than in pregnant WT mice

Allogeneic mating
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B7-H4 regulates allogeneic mating-associated immune activation
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Activated CD8+ T cells contribute to fetus resorption in B7-H4-/- mice

T cell deficiency CD8 or CD4 deficiency
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There is a protective role of fetal B7-H4 during the pregnancy
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Summary 2

[ Result: B7-H4 expression supports the maternal-fetal immune tolerance via keeping CD8+ T cells in check

Background: B7-H4 (VTCNT7) has been identified as an inhibitory B7 family member and is thought to be an immune checkpoint

\ 4

B7-H4 is a onco-fetal immune tolerance checkpoint

molecule in the context of tumor immunity



Summary 1

Result: B7-H4 are expressed in the major cellular components of both tumor and placenta
« Cancer: highly expressed in pan-gynecological cancers

+ Placenta: expressed by cells and tissues of both maternal and fetal origin, and its expression pattern is

conserved in human and mice

Background: Recent studies on the intersection of endocrine and immune systems have shed light on a role of androgen, a male

sex hormone, in regulating T cell function in cancers, including prostate cancer

.

Hypothesis 2

Female hormones may influence the immune tolerance of pregnancy and cancer by regulating
B7-H4 expression



Progesterone promotes B7-H4 expression in human breast cancer
cells and cells at the maternal-fetal interface
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Summary 3

[ Result: B7-H4 expression supports the maternal-fetal immune tolerance via keeping CD8+T cells in check ]

[ Result: Progesterone promotes B7-H4 expression in human breast cancer cells and cells at the maternal-fetal interface ]

\ 4

Hypothesis 3

Progesterone promotes cancer immune evasion by controlling B7-H4 expression




Progesterone stimulates tumor B7-H4 expression, thereby
contributing to breast cancer progression
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B7-H4 enhances breast cancer progression via inhibiting T cell
activation and promoting T cell exhaustion

B7-H4-/-: B7-H4 deficiency shifts CD8+ T cells from a TIM-3+ PD-1+ exhausted phenotype toward a TIM-3- PD-1+ less-exhausted

phenotype
Mass cytometry (CyTOF)
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B7-H4 enhances breast cancer progression via inhibiting T cell
activation and promoting T cell exhaustion

Number of nodules T

T cell deficiency

Tumor-promoting effect was abolished in the absence of T cells

RAG1™- RAG1™
B7-H4™- B7-H4*"*

N

-+ RAGTB7-H4"*
= RAG1B7-H4

i
|

T
Weeks post last DMBA

H
8

Tumor-free survival

o
3
1

MPA DMBA
++++ +*+>Tumor
F 8 5 w4 2 1 0 monitoring
weeks
_100-
g ns
ns s
©
o
3
10 20 30

Weeks post last DMBA

Weeks post last DMBA

Co-culturation of OT-I cells and B7-H4+/+ (sgCTRL) or B7-H4-/-

(BKO) tumor cells

» Decreased cell proliferation
- | TCF-1, Tt TOX, IlIFN-y, | Granzyme B
-> increasing terminal exhausted CD8+ T cells

M Devided cells N TCF-1 0
ot ! 100 a0
H y v
‘&&Jﬁ 2% Aﬂﬂ 260 =
OT-I+sgCTRL 1, 8 60 a 2 g |[e 3
A 5 g% £
od o 40 y = o
OT-I+BK7\1: = 5 f\\ =20 ®
i
{ 0.l 4
. T /\" T L
103 100 T T
CFSE TCF-1 PE
ot OT-1+ sgCTRL OT-1+BKO g0 PNV TNF-a" ot OT-1 + sgCTRL OT-I+ BKO 100, Cranzyme B*
| 104 i ; ’w‘, ] [ e
104 : i 2 1
o' ! ! S
S0y i 1 £ ] D
510% . ! < i
.10 ¢ Zo; ® i !
5T /
ey |19 b R e N L
0 10° 10° 0 10°% 10° 100
TNF-a PECY7 CD8 Amoyan

25



-58 kb region is the specific enhancer for B7-H4 and contributes to
progesterone-mediated B7-H4 transcriptional regulation
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B7-H4 expression is regulated by the PR-P300-BRD4 axis

Histone acetyltransferase P300
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Summary 3

Result:
« B7-H4 enhances breast cancer progression via inhibiting T cell activation and promoting T cell exhaustion
« B7-H4 expression is regulated by the PR-P300-BRD4 axis via the -58kb enhancer

PR v o Anti-PD-1 antibodies permit T cell activation
Immune checkpoint inhibits T-cell activation

Immune attack
Activated T cell Tumor cell death
T cell Tumor cell ’-\A
L &m

Anti-PD-1
f antibody

Question 4

Can we target B7-H4 for treatment or to improve ICB efficacy in pan-gynecological
cancers?



Targeting the regulatory axis of B7-H4 with PR antagonist or BRD4 degrader can
potentiate the therapeutic efficacy of ICB in B7-H4+ breast cancer model

RU486: PR antagonist
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BD-9136: BRD4 degrader
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Summary

Tumor microenvironment “Non-self”

@ \ / Cancer

Immune evasion
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Maternal-fetal interface /

Progestogen
® H3K27ac ri;—;':
1 B7-H4 /
1 PD-L1 Polll VTCN1 //
T HLA-G ///
T FGL1

B7-H4 supports the maternal-fetal immune tolerance

B7-H4 is an onco-fetal immune tolerance checkpoint

Progesterone promotes B7-H4 expression in cancer
and placenta

B7-H4 promotes breast cancer progression by
inhibiting CD8+ T cells

PR signaling promotes B7-H4 transcription via binding
to the -58 kb enhancer

Progesterone promotes B7-H4 expression via the PR-
P300-BRD4 axis

Targeting the regulatory axis of B7-H4 potentiates
ICB efficacy
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Limitation and future direction

Decidua with implantation

O Spatial proximity supports potential interaction but does not demonstrate antigen-

specific cytotoxicity

;  CD8+ T cells may interact with B7-H4+
| EVTs during the first trimester of
1 human pregnancy

“Non-self”
/ Cancer
Tumor cell B7-H4 Immune evasion
O The upstream regulation of B7-H4 is well characterized 0 A, = \ T
i +
; . . . -momo—» — _|‘ cps* |
whereas its downstream receptor and signaling pathway remain unresolved ™" "~ | \. \T Ce"/ scsioartonn
Trophoblast

/
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Why is this study impactful?

Cell

Progestogen-driven B7-H4 contributes to onco-fetal

immune tolerance

Graphical abstract

Tumor microenvironment “Non-self"
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Highlights
e B7-H4 contributes to the onco-fetal immune tolerance

e Progesterone drives B7-H4 expression via the PR-P300-
BRD4 axis

e B7-H4 expression is controlled by the —58 kb enhancer

@ PR antagonist or selective BRD4 degrader sensitizes B7-H4*

tumors to immunotherapy
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In brief

Immune tolerance mechanisms are
shared in cancer and pregnancy. B7-H4 is
identified as an immune checkpoint
molecule contributing to onco-fetal
immune tolerance, whose expression is
regulated by a sex-hormone
progesterone.

Conceptual advance: Establishes B7-H4 as a shared
onco-fetal immune checkpoint connecting pregnancy
and cancer

Biological significance: Demonstrates its functional
roles in both fetal protection and tumor immune evasion

Mechanistic depth: Defines the
progesterone-PR-P300-BRD4-B7-H4 regulatory axis

Evidence breadth: Integrates human datasets, clinical
samples, genetic models, multi-omics and functional
experiments

Translational potential: Identifies actionable strategies
to sensitize B7-H4+ tumors to immunotherapy
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Thanks for your attention!




