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Development of vaccines against leishmaniasis using polyvalent CDV vaccine and
cytokine adjuvant.
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Leishmaniasis is one of the six major tropical diseases documented by WHO.
Leishmaniasis is caused by infection with parasite protozoa Leishmania, and dogs harboring Leishmania act
as reservoirs. There is presently no vaccine against leishmaniasis.
We generated recombinant canine distemper viruses (rCDVs) that express Leishmania antigens or Thl
cytokine, and evaluated their protective efficacy against Leishmania challenge. As a result, the cocktail
of three rCDVs expressing different antigens showed significant vaccine efficiency.



WHO 6
Thl
IFN-y  TNF
Th
rCDV-LACK
Thl
Ccbv rCDV-LACK
LACK
DNA
LACK
Cbv
Cbv
Thl
CDV-Yanaka
Cbv Cbv
CcDNA
Takenaka et al., 2014 Cbv
Yanaka
DNA Cbv
Cbv
Fujita et al., 2007 in vitro
LACK Leishmania
homologue for receptors of activated C
kinase receptor cbv
rCDV-LACK
LACK
Thl
rCDV-LACK interleukin (IL)-12 IL-18
ConA
total RNA IL-18 IL-12 p40
1L-18
1L-18




IL-18

1L-18 1L12 p40

1L-18, 1L-12 p40

1L-18,
IL-2 1L-18
hlL2ss-clL18
IL-2
1L18 Ccbv
hlL2ss-clL18 Cbv
Ccbv cDNA N
P

GGCCGGCC

S

3-leacer  F%8! 5-traler

K~ H P H v H 3 H H [ L |
pCDV (Yanaka)

GGCCGGCC

Cbv cobv

CDNA

CDV rCDV-hlL2ss-clIL18
1L-18
Cbv

IL-18 cobv IL-18

rCbV-hlL2ss-clL18
IL-18
CDV rCDV-hIL2ss-mIL18

1L-18
Liu et al., 2014
A B
1200 250
~ 1000 8 200
g 5
= Q
% 800 % 150
£ &
s 600 %5 100
g 3
S 400 § 50
200 0
@O& o';’@\ o\\:\% <}\>‘b @o& (\7\’@\ @\\:\%
N % N o
& S oF & g
& & &
K Ry
% >
< <
Cbv 1L-18

LACK
TSA L. major homologue of eukaryotic
thiol-specific antioxidant LmSTI1 L.
major homologue of eukaryotic stress-
induible protein 1

1L-12
DNA
L.
major total RNA
Cbv
Chv CDNA
N P

CDV  rCDV-TSA, rCDV-LmSTI1

cobv

PBS

cobv rCDV-LACK rCDV-hlL2ss-mIL18

rCDV-LACK  rCDV-hIL2ss-mIL18
PBS
cbv
L. major
rCDV-LACK
rCDV-hlIL2ss-mIL18 PBS
rCDV-hlL2ss-clL18
TSA,
LmSTI1
PBS Chv
Chv
Ccov



major
rCDV-LACK
rCDV-TSA,
rCDV-LmSTI1  PBS Cbv
rCDV-LACK
rCDV-LACK
rCDV-LACK
A
mock CDV-Yanaka
14 I 14
g 12 1 12 :
® oo sl A
& 06 06 1
2 04 04
< o2 o 02 +& L

0.0

14
12
1.0
0.8
0.6
0.4
0.2
0.0

Nojule size (cm?)

14
12
1.0
0.8
0.6
0.4
0.2
0.0

Nojule size (cm?)

2015

2 3 45 6 7 8 910

rCDV-LACK

0.0

2 3 45 6 7 8 9 10

rCDV-TSA

14

1.2

1.0

A

0.8

T

0.6

0.4
0.2 1

AN
/2N

2 3 45 6 7 8 9 10

rCDV-LmSTI1

0.0

2 3 45 6 7 8 9 10

cocktail

14

1.2

1.0

A\

0.8

20"

0.6

2 3 45 6 7 8 910
Weeks post challenge

B mock

0.4
0.2

0.0 *

2 3 4 56 7 8 9 10
Weeks post challenge

rCDV-LACK

Cbv

Cbv

Miuraetal.,

Cbv

cobv

Miura R, Kooriyama T, Yoneda M, Takenaka
A, Doki M, Goto Y, Sanjoba C, Endo Y,
Fujiyuki T, Sugai A, Tsukiyama-Kohara K,
Matsumoto Y, Sato H, Kai C. Efficacy of
recombinant distemper virus expressing
Leishmania Antigen against Leishmania
challenge in dogs. PLoS Negl Trop Dis 9(7):
e003914, 2015.

doi: 10.1371/journal_pntd.0003914.

Liu Y, Sato H, Hamana M, Moonan NA, Yoneda
M, Xia X, Kai C. Construction of an
expression system for bioactive 1L-18 and
generation of recombinant  canine
distemper virus expressing IL-18. J Vet
Med Sci. 76(9):1241-8, 2014.

https://www. jstage. jst.go.jp/article/jv
ms/76/9/76_14-0181/ article

Takenaka A, Yoneda M, Seki T, Uema M,
Kooriyama T, Nishi T, Fujita K, Miura R,
Tsukiyama-Kohara K, Sato H, Kai C.
Characterization of two recent Japanese
field isolates of canine distemper virus
and examination of the avirulent strain
utility as an attenuated vaccine. Vet
Microbiol. 174(3-4):372-81, 2014.

doi: 10.1016/j.vetmic.2014.10.024.

o
SATO HIROKI

50418654



