Parenteral vaccination protect against a transcervical infection with Chlamydia trachomatis
and generate tissue resident T cells post challenge

Nina Dieu Nhien Tran Nguyen!, Anja W. Olsen!, Emma Lorenzen’, Peter Andersen?, Malene Hvid?,
Frank Follmann?, Jes Dietrich®™

1 Statens Serum Institut, Department for Infectious Disease Immunology, Denmark
2 Department of Biomedicine and Department of Clinical Medicine, Aarhus University

Supplementary information



a IFU, uGTday 7

(Dose 10°)
41 ns
L
L 10000001

o

1000004

Logm IFU
L]
L]

10000

Eind

CD4+ T cells/10° GT cells

10004

t

4 . 100

Number of CD4+ T cells uGT

- Vacc + infection
Infection

ns

Number of cyt+ CD4+ T Cells uGT

100000 : .
- Vacc + infection

Infection

10000

1000

100

10

% cyt+ CD44+ CD4+ Tcells
0% GT cells

1

T T T T
° 5 A W

Days post infection

° o A >

Days post infection

Supplementary figure 1.

T cells are recruited to uGT upon infection and responds, but
no effect on bacterial level is observed.

Groups of female B6C3F1 mice (n=8) were vaccinated three time
subcutaneously (s.c.) with CTH522 antigen and CAF01 adjuvant
at two weeks intervals. Three weeks after the last immunization,
the mice received a transcervical (TC). 7 days post a TC infection
bacterial burden was determined by counting IFUs in upper GT
(uGT) swab samples from mice receiving a dose of 10 C.t. SvD.
The experiment was part of the experiment shown in figure 2 a
and b a. Bars indicate medians with interquantile ranges (IQR).
Statistical significance was evaluated by a Mann Whitney test
using GraphPad Prism version 7.04. The number of CD4+ T cells
in the GTs are shown in mice receiving 10° IFU of C.t. SvD b. The
number of cyt+ CD4+ T cells (expressing any combination of the
cytokines INFy/IL-2/IL-17/TNFa) in uGT at the indicated timepoint
post infection c. Statistical significance was evaluated by an
unpaired t test using GraphPad Prism version 7.04. ns: not
significantly different. *p<0.05, **p<0.01, ****p<0.0001.




Supplementary figure 2.

Flow cytometry gating strategy for T cell

analysis Gating strategy used to analyze CD4 T

cells, CD8 T cells, cytokine+ CD4 T cells and

Th1/Th17 cells in uGT and ILN samples. Doublets

were excluded by plotting FSC-height (H) vs. FSC-
area (A). Cell debris were excluded on SSC-H and
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Supplementary figure 3.
Flow cytometry gating strategy for innate cell
analysis.
Gating strategy used to analyze in uGT and ILN
samples. Doublets were excluded by plotting FSC-
e, °'”'5°'*”"°'°*'fs‘g;°f,;"2°'°*”'2**' height (H) vs. FSC-area (A). Cell debris were
' excluded on SSC-H and SSC-A. To analyse tissue
leukocytes and exclude vascular leukocytes the
mice were i.v.- injected with CD45-FITC before
euthanization and i.v. CD45* cells were excluded
from the analysis. Cells were then distinguished
into Ly6G~* populations. Ly6G* cells were further
i gated for Ly6G* CD11b* cells to determine the
scH \ APC-CyT -CD11b neutrophil population. The Ly6G- population were
, gated into macrophages (Ly6GCD11b*CD1lc)
w | and dendritic cells (DCs)(Ly6G-CD11b*CD11c*).
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Innate response towards an infection with 10° IFU of C.t. SvD.
Groups of female B6C3F1 mice received a TC infection with 10°IFU of C.t. SvD. 7 days post infection,
cells from the uGT were stained with the indicated surface markers and analyzed by flow cytometry for the
percentage of innate cells in uGT. Neutrophils (Ly6G*CD11b*), macrophages (Ly6G-CD11b*CD11c’) and
dendritic cells (Ly6G-CD11b*CD11c*). Bars indicate means £SD, **p<0.01, ***p<0.001.
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Supplementary figure 5.

Bacterial burden 7 days post infection at low infectious doses.

Bacterial burden (IFU) were determined 7 days post infection in uGT from
groups of female B6C3F1 mice (n=8) who received a TC infection with 103, 102
or 101 IFU of C.t. SvD. Bars indicate medians with IQR.
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Supplementary figure 6.
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Vaccination prevent infection driven low quality Thl and TH17 T cell cytokine subsets

Groups of female B6C3F1 mice (n=8) were vaccinated three time s.c. with CTH522 antigen and CAF01 adjuvant with two weeks
intervals. Three weeks after the last vaccination mice were infected with 103 a, or 102 IFU b, of C.t. SvD. 14 days post infection T
cells in uGT were stained for indicated intracellular cytokines. IL-17 negative CD4 T cells (Th1) and IL-17 positive CD4 T cells (Th17)
in the uGT were analyzed for cytokine subsets by flow cytometry. Grey bars indicate resting T cell subsets (expressing IL2 and/or
TNFa), white bars indicate effector subsets that also express INFy and black bars indicate subsets expressing only IFNy within the

Th1l and Th17 population. Bars indicate means £SD
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Supplementary figure 7.

Percentage of CD4+ T cells in upper genital
tract and their cytokine expression.

Groups of female B6C3F1 mice (n=8) were
vaccinated three time s.c. with CTH522
antigen and CAF01 adjuvant with two weeks
intervals. Three weeks after the last
immunization, the mice received a TC infection
with 103 IFUs of C.t. SvD. Cells from uGT
were surface stained for CD4 and analyzed by
flow cytometry to examine the percentage of
CD4+ cells in uGT at the indicated days post
infection. Graph show the means +SD.




Score O Score 1 Score 2 Score 3 Score 4 Score 5

No dilation Very mild dilation Mild dilation Moderate dilation Moderately severe dilation Severe dilation

Supplementary fig. 8

Pathology score.

Examples of the histopathological scoring based on the degree of uterine horn hydrometra after an infection with 103 C.t. SvD. H&E stained tissue
sections were assigned an inflammatory score according to the degree of hydrometra/uterine lumen dilation and glandular duct dilation. The
following scores were used: 0; no dilation, 1; very mild dilation, 2; mild dilation, 3; moderate dilation with glandular duct dilation, 4; moderately
severe dilation and moderate glandular duct dilation, 5; severe dilation and severe glandular duct dilation.




R T

o awaae =
v

T
P

. ‘ BTN

.; F‘:‘& "na' Vin

- '~ "
-, ‘ > o .\
ey >
.:\::_‘._0_'-‘:\ \"&‘S"’?‘.’/ , "N
VRIS D 0 R~ - LN A >
g > Vv = 3 W v .
: ? - "\.:A;\\\Q g,"l’ LY i
R ' 3 o S T
2 S wvigme
&y | \{ e | o @
;-/ﬂ'\ 4 Mae. ! A%
C /AR R B Al RS Gl
w7/ =y s ‘ ¥ PN 1 4 i
SOMY LA 128 e\\%
40 (14 S a\
253 oot 3\ R ,_\\,
> ‘-‘ ) + 0 \ﬂ’* 2 -1
VAN b‘{' ‘\"} ‘.’;}
S1& DI (gvws 8
.‘\ - LS . " \'\ ".‘;"» s ¢ t“
. ot o 8\ Y ‘e a! e
P ST ‘\‘ L ] o -
E A . S e \ v e 9]
5 ‘f - -— A

S

Naive mouse

Supplementary fig. 9
Immunohistochemical
staining of CD4 and CD8 cells
in the GT of naive mice.

GTs from naive female B6C3F1
mice (n=3) were fixed in 4 %
formaldehyde and afterwards
embedded in paraffin, sectioned
and stained to detect CD8 (DAB
chromogen - brown) and CD4

(Permanent red chromogen)
epitopes. The sections were
counterstained  with  Mayer
Hematoxylin.
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Supplementary fig. 10

Non-vaccinated and infected mouse

Immunohistochemical staining
of CD4 and CD8 cells in the GT
of non-vaccinated and infected
mice.

GTs from non-vaccinated and 103
C.t. SvD infected female B6C3F1
mice (n=12) were fixed in 4 %
formaldehyde and afterwards
embedded in paraffin, sectioned
and stained to detect CD8 (DAB
chromogen - brown) and CD4
(Permanent red chromogen)
epitopes. The sections were
counterstained with Mayer
Hematoxylin.
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of vaccinated and infected mice.
Female B6C3F1 mice (n=8) were
vaccinated three time s.c. with
CTH522 antigen and CAFO1
adjuvant with two weeks intervals.
Three weeks after the last
immunization, the mice received a
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AN TC infection with 103 C.t. SvD. GTs
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