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Unique features of immune response in genital tissues against invading pathogens
which cause sexually transmitted diseases

Immune response in female

reproductive tract

- Affected by menstrual
cycle

- Affected by sex hormones

- Affected by unique
resident bacterial
communities

VEDC: [RH iR _E R sk HRa
SMDC: 234 IR E A [ KA



1. fhERAHE: Hov-2 R afr (ARG IR AR &) D EfE
ERREZSISECITRIRELEDBRTEDERR

The World Health Organization (WHO) estimates that in 2008 there were at least 498 million
new cases of the more than 30 known sexually transmitted infections.
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In 2012, HSV vaccine trial (gD2-subunit vaccine with MPL-alum) was not effective in HSV-2
infection. The vaccine induced cellular and humoral immunity systemically.

The NEW ENGLAND JOURNAL of MEDICINE

The latest randomized, double-blinded
efficacy field trial with its focus on the

ORIGINAL ARTICLE subgroup involving 8,223 women
produced the result that this gD2
Efficacy Results of a Trial of a Herpes subunit vaccine was effective in
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, . infection but not HSV-2.
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Herpes simplex virus type-2 (HSV-2) infection causes a lifelong infection

-Mouse model of genital herpes infection-

Intravaginal WT HSV-2 infection:
Mice are succumbed within 10 days.

Intravaginal TK- HSV-2 infection:
[Thymidine kinase (TK) is required for
replication in neuronal tissues]

Mice are alive and immunized.
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Iwasaki A. Nat. Immunol. 2009
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Memory CD4 T cells mediate protection against HSV-2 secondary challenge

TK: thymidine kinase

TK'HSV-2: reactivation-defective strain of HSV-2 >5wks
O HSV-2 specific

memory cells

Immunized WIth ChaIIenge with lethal
TK- HSV-2 (BE¥E WT HSV-2
BRI 5 %) (EERLARAR IR EY)

—@- Immune WT+ anti-CD4 Ab —€~ Immune IFN-aR"-
— Non-immune

=~ Immune WT + anti-IFN- — Immune WT —@- Imm (13wks) + Control Ab

—/Y Immune WT + anti-NK1.1 ~O Imm (13wks) + anti-CD4
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lijima N. et al. 2008



Memory CD4 T cells mediate protection against HSV-2 secondary challenge

TK- HSV-2 infected (5 wk)

TK- HSV-2 infected (5wk)

Immmunized intravaginally (ivag) Challenge ivag
with Thymidine kinase™ (TK") HSV-2 with WT HSV-2

<6 days after challenge>
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Red: CD4 Green: CD11c

Red: CD4 Green: MHCII



Immune response in genital tissues of mice infected with
HSV-2

Naive

B6 5 wks
® —_

Pl
Immunized ivag with
Thymidine kinase™ (TK’) HSV-2

CD4

TK- HSV-2 immunized (5 wk)

Memory Lymphocyte Cluster (MLC)
AEBY=VINEKOS ARG —

Red: CD4 Green: CD11c

TK- HSV-2 immunized (5wk) Q 4
uestions

1. What are the phenotypic and functional

characteristics of lymphocyte clusters?
N

2. What is the physiological importance of the
of lymphocyte clusters against HSV-2
infection?

Red: CD4 Green: MHCII




Question:
1. How are these memory T cells in MLC maintained in the genital tissues?

Generation of parabiotic pairs (TK'HSV-2 infected x TK'HSV-2 infected)

CD45.2* CD45.1*

2-6 wks
e o

FACS analysis

TK- HSV-2 infection (ivag)
(CD45.2%)

(CD45.1%)



Question:

1. How are these memory T cells in MLC maintained in the genital tissues?

TK'HSV-2/5wk
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Question:
1. How are these memory T cells in MLC maintained in the genital tissues?

CD45.2+ CD45.1+
Immune Immune

TK'HSV-2/5wk
(CD45.2%)

TK'HSV-2/5wk
(CD45.1%)

lijima N. et al. 2014

RS RTEDRY cD4 R TEAEY— T HHBE (tissue-resident CD4* memory T cells:
CD4*Tp,,) &, HSV-2 BERFRBHAIC, SIBED IFN-y ZEETS



Question:1-3

Vaginal tissue
(TK-HSV-2 5wk)

CD4* T cells in
MLC (LCM) (5wk)

TCRBVO01

What kind of memory CD4* T cells are retained in MLCs?

Vaginal tissues
(5 wks after immunization)

lijima N. et al. 2014

MLCs are highly enriched for TCRVf1* HSV-2-
specific CD4 Ty, following HSV-2 immunization
(>5 wk).



Question:

2. What is the physiological importance of the MLC including
tissue-resident Th1l cells against HSV-2 infection?

Generation of parabiotic pairs (Immunized x Naive)

TK-HSV-2 immunization
(ivag)(CD45.2%)

5 wks

“

Naive
(CD45.1%)

Immune Naive

2-6 wks
—_— —_—

Group # | Symbol CD45.2+ ﬁ CD45.1+ Viral challenge Number of pairs
1 —i- Naive WT Naive WT CD45.1+ 9
2 - Immune WT Immune WT CD45.1+ 12
3 O Immune WT Naive WT CD45.1+ 20
4 =~ | Immune CD4" Naive WT CD45.1+ 3
5 I Immune WT Na('é%fsl\_l;?_l— Naive IFN-yR* 6




Question:

2. What is the physiological importance of the MLC including tissue-resident Th1 cells
against HSV-2 infection?

Circulating memory cell-mediated protection against lethal HSV-2 challenge

Immunized Naive

(CD45.2%) (CD45.1%) Group # | Symbol CD452+ == CD45.1- Viral challenge Number of pairs
1 —i- Naive WT Naive WT CD45.1+ 9
2 - Immune WT Immune WT CD45.1+ 12
3 O Immune WT Naive WT CD45.1+ 20
4 =/~ | Immune CD4" Naive WT CD45.1* 3
5 F Immune WT Na('\cl;%LI;NéY)RI Naive IFN-yR* 6

HSV-2 challenge (ivag)

Circulating memory cells are inferior to
Tr\ in suppressing viral replication in
genital mucosa.

lijima N. et al. 2014



ivag immunization
(with Try)

distal immunization
(without Tgy)

Summary No.2

Block virus spread
to neuronal tissues

Circulating memory
CDA4* T cells
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