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A study of chemokine receptor dynamics and its inhibitor(s) in HIV infection
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We constructed wild type CCR5(CCR5-WT) and mutant CCR5(CCR5-MT), which loses
susceptibility against HIV, coexpressing cells and tested HIV infectivity using these cells.10% and
50% levels of CCR5-MT expression reduced the susceptibility against HIV by 50% and almost 100%

compared with only CCR5-WT espressing cells, respectively. This result strongly suggested that
multiple CCR5 are required for the HIV entry step. Next we developed a mathematical model based on
the correlation between the ratio of CCR5-MT expression and HIV susceptibility, and estimated the
numbers of CCR5 required for the HIV infection. As a result we quantitatively estimated 6-8 CCR5s
are required for gpl20 trimer-CCR5 interaction. These data revealed a part of the entry step of HIV
infection.

HIV CCR5



HIV-1 CCR5
CXCR4 HIV-1 HIV-1
gp120 CD4
gp120
HIV-1 gp4l
HIV-1
CD4 gp4l
HIV-1
HIV
2006 CCR5
HIV-1 maraviroc
FDA
HIV-1
CCR5 CXCR4
1 CCR5
HIV-1 CCR5
CCR5
U373-MAGI (UM) cotransfection
2) CCR5
RNA RT-PCR
CCR5 TA
transfection
CCR5
CCR5 CCR5
/ CCR5
3) CCR5
CCR5 R5 tropic
HIV-1Ba-L
UM HIV-LTR
B-galactosidase X-gal
@
CCR5
CD4
CD4
CCR5  50% HIV

1

infectivity (%)

1

C178A W248A)

00

50

50%

(C101A G163R
50%

CCR5 10%
(G162A) 50%
80%
) CCR5
CCR5 CCR5
CCR5 10
50% 50%
4 CCR5
Mt content (%)
G163R
120 ° Ilo
%e
100 o8 ° |10
= g % o 11-20
® 80
= ° o0 O I21-30
Z 60 " X0
3 % o e 31-40
£ .. [e) o © L
40 e ® o ) | | 41-50
20 @ Og o4 .o. 51-99
oL o 'Hl c&bg)@ II100
5 1 25
CD4 numbers (x10*ABS)
2 CCR5
G163R CCR5 CCR5
(Mt content) HIV
10%
(MT content=0)
50% 50%
(T
content=100)
®
HIV CCR5
CCR5( CCR5 CCR5)



=y ()a-pire-

i=m

Prodel = (am)T-

CCR5 3 CCRS

CCRS
CCRS

m=2.4 T=2.59 G163R
CCR5
6-7
CCR5
CCR5
CCR5 6-8
HVI
CCR5
(1C50)

CCRS

(kd )

CCR5 CCRS

HIV

100+

50

?

HIV Infection (%)
o
o

L0 e it il -

IC50: 0.8 nM
T

0.01 0.1 1 10 100
Drug concentration

3 1C50

(%) uonednaoo G40

Kd  1C50

1C50
=3 T=2 (
) 1C50
Kd ( )

3

Maeda, K., Desai, D. V., Aoki, M., Nakata, H.,
Kodama, E. N., Mitsuya, H.
Delayed emergence of HIV-1 variants resistant to
4'-ethynyl-2-fluoro-2'-deoxyadenosine:
comparative sequential passage study with
lamivudine, tenofovir, emtricitabine and
BMS-986001 Antivir Ther,
179-89
DOI: 10.3851/IMP2697

19, 2014,

Matsuzawa,, T.,Kawamura, T.,Ogawa,, Y.,
Maeda, K., Nakata, H.,Moriishi, K.,Koyanagi,
Y.,Gatanaga, H.,Shimada, S.,Mitsuya, H.
EFdA, areverse transcriptase inhibitor, potently
blocks HIV-1 ex vivo infection of Langerhans
cells within epithelium, J Invest Dermatol,

134, 2014, 1158-61
DOI: 10.1038/jid.2013.467

Aoki, M., Hayashi, H., Yedidi, R. S., Martyr, C.
D., Takamatsu, Y., Aoki-Ogata, H., Nakamura, T.
Nakata, H., Das, D., Yamagata, Y., Ghosh, A. K.
Mitsuya, H. C-5-Modified
Tetrahydropyrano-Tetrahydofuran-Derived
Protease Inhibitors (PIs) Exert Potent Inhibition
of the Replication of HIV-1 Variants Highly
Resistant to Various PIs, including Darunavir
JViral, 90, 2015, 2180-94
DOI: 10.1128/3V1.01829-15

1

, Debananda Das, ,
Kalapala Venkateswara Rao, Arun K.
Ghosh, CCR5
GRL-007 HIV 2014 12

5 28

0
o 0
@

(Nakata Hirotomo)

40628492



@
®
*

(Maeda Kenji)
(lwami Shingo)



