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* Consequences of sex steroid hormones and genes encoded by
X and Y chromosomes for immunity

* Impact of gender affirming hormone therapy on immune function

* Implications for transgender health



Slow integration of sex and gender in immunological research
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for centuries, immunology research
focused on cisgender males
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Impact of variations in genes encoded by X/Y chromosomes
and in sex steroid hormones on immunity
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People assigned female at birth are more frequently affected
by autoimmune diseases

Hashimotos' disease

5jogren's syndrome

Addison’s disease

Systemic sclerosis

Systemic lupus erythematosus

Primary biliary cirrhosis

Autcimmune chronic hepatitis

Graves disease
Antiphospholipid syndrome

Idiopathic thrombocytopenic purpura

Autoimmunity Rheumatoid arthritis
Myasthenia gravis

Giant cell arteritis

ﬁ a Pernicious anaemia
Myositis

Multiple sclerosis

vitiligo

- | T | T
0 10 20 30 40 50 &0 70 80 90

B Male £ Female % Incidence

g‘-

Libert et al. | Nat. Rev. Immunol. 2010



Variations in genes encoded by X/Y chromosomes and in sex steroid
hormones impact infectious diseases and vaccinations
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Higher testosterone levels at time of vaccination are associated
with lower vaccine-induced immune responses
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sex chromosomes SEX DIFFERENCE
INIMMUNE
CELL FUNCTION

How do variations in expression of
genes encoded by X/Y chromosomes
and in steroid hormones impact
immune function?
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Impact of variations in expression of genes
encoded by X and Y chromosomes on immune function
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a Receptors & associated proteins
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Inactivation of second X chromosome (Barr Body)
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Stronger TLR7-induced IFNa responses in cisgender females
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Stronger TLR7-induced IFNa responses to HIV-1
and better control of viremia in cisgender females
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Escape from XCI for many genes on the X chromosome
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pDCs with biallelic expression of TLR7
produce more IFNa after TLR7 stimulation
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Several genes in the TLR7/IFN-I pathway are located
on the X chromosome and can escape XCI
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Impact of variations in expression of genes
encoded by X and Y chromosomes on immune function
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Impact of variations in
steroid hormone levels on immune function
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Estrogen regulates TLR7 responses of pDCs
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Variations in expression of genes encoded by X and Y chromosomes
and in steroid hormone levels can impact immune function
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Outline

* Impact of gender affirming hormone therapy on immune function



Hamburg Transgender Cohort

samples from transgender individuals receiving
gender-affirming hormonal treatment

— isolated assessment of the role of sex hormones
(allosomal status is unchanged)
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Decline in TLR7-induced IFNa responses
during testosterone treatment in trans men
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Decline in Type | IFN responses
under testosterone treatment in
trans men

Plasmacytoid Dendritic Cell
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TLR: Toll-ike receptor 7, IFNAR: Interferon-alpha receptor, ISG: Interferon-stimulated gene Griinhagel et al, iScience 2023



Article

Immune system adaptation during
gender-affirming testosterone treatment

Testosterone therapy
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Estrogen influences class-switched memory B cell
frequency only in humans with two X chromosomes

Increased in Increased in
POST CIS-F POST CIS-M
4— € o
Class-switched B cells : _
3 i *%* . 40 e
T Naive B cells U? 30+ i
2| DNBecells ()] %
2 20 =
CD8+ T cells = +
. CD8+ Naive ! @ * 4 ~
1 .. ,  CD4+Tregs g NK 8 104 O
. @ 3
- e ®e o 0 0 R 0 = gl—e——5
0 : | % ‘F ; ® POST TRANS TRANS
06 -04 02 00 0.2 0.4 06 _ GIST WEE MaT
%% p<0.0016 Log,FC

%*p<0.05

% CD27+ IgD- Swi.

o O,

20
154
104

0.5275
0.3166
1
8 A
o
& g .ta
ala
a
Of, 224
a
g E ab
T T

T
POST TRANS TRANS
CIS-M F+BLK F+E



! * Reduction of Type | IFN responses by pDCs in TM
Ser cromesemes IS:)I(N?I\IAFJ:EENCE * Reduction of effector CD4+ T cell activity in TM
CELL FUNCTION  Reduction of B cell aCtiVity in TM

* |ncrease in TNF responses of monocytes in TM
* |Increase in Treg activity in TM

e Reduction of Treg activity in TW

GAHT Changes in immune function during GAHT
indirect effects of are immune cell-type specific

the sex chromosomes
(e.g., hormones)
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* Implications for transgender health



Implications of GAHT for transgender health — limited data

Cisgender B o = Cisgender
males females

- Reduced incidence of  \ Sex, Hormones / ¥ -Increased incidence of
autoimmunity \ and Immune- / autoimmunity

- Increased incidence of \ mediated A - Increased allergies/
cancer \ disease atopic diseases

- Increased infection- \ 4 - Reduced susceptibilty
related morbidity and \ / to infectious diseases

sepsis

Transgender people on hormones

- Infection susceptibility is unknown
- Responses to vaccines is unknown
- Production of immune memory is unknown

White et al., Ther Adv Endocrinol Metab 2022



ORIGINAL ARTICLE

Higher Rates of Certain Autoimmune Diseases
in Transgender and Gender Diverse Youth

Santhi N. Logel,"™" Johsias Maru,? Jax Whitehead,® Cassandra Brady,* Abby Walch,?> Michael Lasarev,”
Jennifer L. Rehm,' and Kate Millington®*

Transgender Health
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FIG. 1. Autoimmune disease prevalence rates per 10,000 in the general and TGD populations for individuals
< 26 years old. Prevalence rates in the general population (gray) are reported as a range. Prevalence rates in the
TGD population are reported as rates (solid red circles) with 95% confidence intervals indicated by the red bars.
The asterisk indicates autoimmune diseases, in which the prevalence rates were higher in TGD youth compared
to the general population (second generation p-value =0.000). TGD, transgender/gender diverse.




Reduction of pathogenic CD4+ T cells inflammation during GAHT
resulted in clinical improvement of AlH in a transman
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Impact of GAHT on autoimmune diseases
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Impact of GAHT on cardiovascular risk

Mechanisms of increased cardiovascular disease risk in transgender individuals undergoing gender-affirming hormone therap

sfeminine (Oestrogen) Therapy C) Transmasculine (Testosterone) Therapy
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