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Autoimmunity in female reproduction and fertility

Autoimmune diseases are characterized by organ Autoimmune disorders predominantly affect
and tissue damage caused by self-reactive immune

women and often occur during reproductive
responses mediated by antibodies and/or T cells. years and have implications for fertility and
Tabarkiewicz et al., 2018 pregnancy.
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The ovary requires active immune regulation
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What Breaks Ovarian Immune Tolerance, and Can Vitamin C Help Restore It?

How does autoimmunity reshape immune response in the ovary?

Can Vitamin C improve immune suppressive function?
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The Lupus Prone ARE-/- Mouse Model

IFN-y 3'UTR AU-Rich Element (ARE)

ARE is the binding_site for the TTP complex which deqrades the RNA
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The IFN-y ARE-Deficient Mouse (ARE"-) express chronic elevated IFN-y
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The Immune Balance in the Ovary and Uterus - What Happens When It Tips

6.5 dpc (Early gestation)
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Effector CD8+T cells drive ovarian dysfunction in ARE”- mice
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Summary so far

Autoimmunity can drive
expansion of effector CD8*T

cells in the ovary which
disrupts ovarian function
and fertility

UNIVERSITY of
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Are regulatory T cells decreased in
the ARE ovary and uterus?
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Decreased Double Negative T cells in ARE”- mouse ovary
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Double-negative T cells are a distinct suppressive T-cell population

CD45*CD3*CD4 CD8 NK1.1-

DNT cells existas —— Immunoregulatory T cell subsets

DNTs play a homeostatic role in autoimmune diseases
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DNTs decrease in ovarian inflammation

Ovary Ovary

WT ARE-- ZP3 -ve ZP3 +ve
A 1‘ { n_: -
R
1| cD8+ {7 ] cD8+ + |- " ]
+| 7 I —CD8+ —|CD8+
Q 1]732% | (W] 41.3% R0 2% 100 [27.4%
dipe o Bie 15
, I
. - T T I
I I :
A I ' 4 l
FRiE I '
| 4
o 1 T1. DNT
a ] l a 28.2Y%
O ! | 8 ] : £ /o
DNT | DNT . |
36.70% ' i 13.70% :

ZP3 = Zona pellucida 3

DNT cells decrease in the ovary during immune-mediated infertility

Bafor et al., Front Immunol 2024, Martin et al., Cell Mol Sci (under review)

UF IFLORIDA



Adoptive Transfer of DNTs Rescues Fertility in ARE-/- Mice

Adoptive DNT transfer to ARE/- mice, paired with fertile males

ARE7/-Mouse (13.5 dpc)
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DNTs Suppress Activated CD8+ T Cells and Redirect Their Differentiation
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Double-Negative T Cell: A Foxp3-Independent Suppressive Population

Suppressive Function

e Suppress conventional T cell responses including
CD8+ T cell proliferation

DNT CD39*

Comp-BB700-P-A :: CD39 PCPCY55

T
0 10

e Foxp3-independent - mechanistically distinct

Comp-PE-Cy7-A :: CD73 I~
— —

DNT CD73* from Tregs

Double Negative T Cell Surface Phenotype
e Key suppressive effectors: CD39/CD73/adenosine

CD3+ axis; Fas/FasL cytotoxicity
TCRap+ e Enriched in the ovary - key regulators of local

CD39 immune balance
NK1.1

C D4' CD 8_ Zhang et al., 2000, Nat Med

Priatel et al., 2003, Immunity

UNIVERSITY of
UF ‘ FLORIDA Bafor et al., 2024, Sci Rep (under review)



Vitamin C can stabilize regulatory programs in other T-cell subsets
Vitamin C stabilizes Treg’s sBuppressive identity

Figure 1
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Does Vitamin C Augment the DNT-CD8 Suppressive Interaction?

Hypothesis: Why?
VitC augments the DNT-CD8+T suppressive interaction The ovary accumulates ascorbic acid to exceptionally
high, actively regulated concentrations.
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It has been suggested that the high accumulation in
the ovary contributes to increased fertility.
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Vitamin C Attenuates DNTs Suppression of CD8+ T Cell Proliferation In Vitro
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Vitamin C Reshapes CD8+ T Cell Activation In Vitro

, _ Unstimulated Stimulated CDS8'T + DNT (2:1) CD8'T + VitC (50 pM)
3| 0.25 1 404 1 219 Z 34.1
o _ ] e E ]
+ 3 ER (e
o0 J - = R .
> { L : | L
Q YT o T ] gy T
CD25+ ]
c E 3
2 7 60-
® 407 °
5 e .
§ S 20 t Key finding: VitC preserves CD25
Q s 0 activation under suppressive pressure
P LTS
PO
UNIVERSITY of x
UF |[FLORIDA x



CD44+

Vitamin C Reshapes CD8+ T Cell Differentiation In Vitro

CDS8*T + VitC (50 pM)
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Vitamin C dampens DNTs Adenosinergic Program
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Ascorbic acid expands the CD8 compartment in vivo

PBMC cell-type distribution by treatment
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Ascorbic Acid Shifts Lymphoid Composition and Primes CD8+T cell Activation In Vivo

Lymphoid compartment shifts with ascorbic acid treatment

Ascorbic acid-associated transcriptional programs across T/NK subsets
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Ascorbic acid reinforces CD8/TCR signaling while suppressing restraint programs
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Summary so far: VitC acts as an Immune-Tuning Signal

( IN VITRO ) ( IN VIVO/scRNA-seq \

| DNT-mediated CD8+T suppression T CD8+T & Cytotoxic T/NK
1 CD8+T activation
1 TE/EM differentiation tCD8+T activation module score

N } CD39+CD73+DNTs;ﬁ K‘ _ )

VitC shifts the immune balance from

suppressionto CD8 activationthrough
attenuation of adenosinergic signals and
maintenance of CD8+T effector functions

UF IFLORIDA



Ongoing work + Future direction

Track 1: In Vivo VitC-
responsive DNT

Track 2: TET2-Mediated
Epigenetic Reprogramming

Track 3: Functional
confirmation of

transcriptional Landscape in DNTs

What changes? How does it change?

(WT/GULO”- female mice) VitC

Histone marks at CD39,
CD73, suppression loci

Single cell resolution map of Tet2 conditional KO as
how a dietary signal e mechanistic probe

a scRNA-seq of ovarian a

immune cells
reshapes ovarian DNT

identity in vivo
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In vivo VitC Supplementation G CUT&RUN on sorted DNTs +

Adenosinergic axis
What pathway actually
mediates the functional effect?

Direct adenosine
measurement in co-culture
supernatants

a A2A/A2B receptor blockade
1 VitC £ DNTs

CD39/CD73 CRISPR KO in
DNTs




What This Means for Reproductive Medicine

e Vitamin Cis used empirically across reproductive medicine contexts and no mechanistic
framework exists to guide that use.

* This work identifies the cellular lever VitC acts on- which is what is needed before
responsible clinical translation.
WHY CLINICAL CONTEXT IS COMPLEX

VitC modulates the DNT-CD8 suppressiveinteractior?‘ R e \

through CD39/CD73/adenosine

These contexts require deep immune tolerance.
VitC-driven reduction of DNT suppression could
theoretically be counterproductive- this is why
mechanism must be understood before
recommending use.

First mechanistic evidence for VItC acting on DNT
suppressive phenotype )

Effect appears Foxp3-independent- mechanistically\
distinct Tregs

)

PCOS/AOF/Inflammation-Mediated Infertility \

Immune dysregulation is complex and
bidirectionalin these conditions. Whether VitC-
driven changesin the DNT-CD8 balance are
beneficial or harmfulis unknown- this work
provides the tools to test it.

VItC is not uniformly tolerogenic; may act on
suppressive mechanism, not the cell type

/
VitC reduces DNT suppression, supports CD8 N
activation

Provides a testable mechanistic framework forin
vivo and translationalfollow-up

IFY 6f /
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Thank You

Vitamin C is not just an antioxidant - it is an immune-tuning signal that acts on some suppressive
mechanisms in a cell-type-dependent manner.

The ovary is where this story is going.
Questions & Discussion

bafor.enitome@ufl.edu
Bafor Lab, University of Florida CVM
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