
� -� ECC������	
��
������
�� -� ECC������	
��
������
�

HIV-+�������������� I �!"#$%&!'(���
HIV-+)*+,-�./01

Analysis of Chemokine Receptor-mediated HIV-+ Entry and Immunological

Response of Natural Interferon-a/b-producing Cells 2IPCs3
to HIV-+ Infection

� � � �
Akihito YONEZAWA

�����������	
����
Department of Hematology/Oncology, Graduate School of Medicine, Kyoto University

�
� Gladstone Institute of Virology and Immunology,
University of California San Francisco�

�������� / : +22�+3-� ,**-

4 5 6 7

��� 	 -�������� ECC���������
����
� �!�"#$%&��'()*+,� ,*
!-./)�0
1234 $5� 67!��8�����
������	
����),9:;&<!=>34

+8 9�:�!;<="#>?@AHIV-+����
������

HIV-+8?!�@AB.C �Env� ��#��D�E!
 �F �CD.5GHIJKCL.� #!MNO�P�Q,
D��)R�234 IJKCL.#8 1��S�TG�
�UV�T!W�X�@JKCL.=>Y� CXCR.5G
H CCR/Z?[\[ TD�]^_`� /aBbc.d^
_`HIV-+!IJKCL.#;,ef�g[,+3+�4
HIV-+!D�h!R�ij#;,
k�g[,+3�l
�#;,� mnHIV-+! Env��=>3 gp+,*#��D
�E! CD.�oZpq;� gp+,*!�FjrZ�s23
t#)GYIJKCL.pq�u �V-�u�Z�v234
?;, V-�u#IJKCL.#!MNO�)GYwg$
3 Env!�FjrPxyzt; Env gp.+!{`s� ��
q5GHR�| h#}~234 t! V-�u8�.Cj

rP��IJKCL.#!pq5GHD�^_`!�!)
�"23t#Z��!|�!��5GH�!��!#$)
GY�%w[,+3,�.�4 ;�; V-�u#IJKCL.!
pq?!<!!�&`)*+,8
k��)8�%w[,
+$+4?t=� V-�u#IJKCL.#!pq?!<!
Z� �����'!����())��$fD��R��
��)�&=>3� 2$��JKCL.)pq;�3��
��()P V-�u)����t#=��`Z*�w[3
#+���P�,��;&/�4
TD�]^_`HIV-+]NL.--! Env+
AaL.!

V-�uP?!IJKCL.! CXCR.!�,!��@ =
>3 SDF-+)��¡¢3t#P£�&4 2$��¤ +!
G�)� -¥!¦$3-§�.w! SDF-+ cDNA, N/0
GY /+���� �NL.--�SDF+-/+�� ¨.! 01����
�NL.--�SDF+-01�� 5GH V-�u#M1`P�*	 ++�
/-23! .-���� �NL.--�SDF+-V-� P?[\[NL

.--Env! V-�u)4¡;&4 O©;&ª�« Env��!
+
� virionh!¬Y��85­6®7� Western blotting
7)GY¯8;&4 t!ª�« Env+
AaL.# pNL

.--.Luc.E°R°AaL.PHEK,3-TD�)±|`V+

w²� ?!E³P�´;, Luciferase reporter virusPO©
;��9µP~%&4
?!p¶� t[g!ª�« Env!��! +*=>3NL

.--�SDF+-/+P�*����Z U21.CD..CXCR.D�)
��;� U21.CD., U21.CXCR.5GH U21.CD..CCR/D
�)8��;$�%& �¤ ,�4 ?;,� t!��8�
CXCR.!��@ =>3 SDF-+b� · SDF-+·F)GY
9¦�):¸w[& �¤ -�4 wg)t!ª�« Env���

;¹<=º : Akihito Yonezawa, M.D., Ph.D. (Gladstone Institute

of Virology and Immunology, University of

California San Francisco,

Mailing Address : P.O. Box .+3+**, San Francisco,

CA 3.+.+�3+**)
Fax : »+�.+/�2,0�+/+.
E-mail : ayonezawa@gladstone.ucsf.edu

,**-> 1¼ ,� ?

�,**- The Japanese Society for AIDS Research The Journal of AIDS Research

� ., �+22



����� CD.���	
��
��������� �
CD.�� �Leu-a� ����������� �!"#�
wild type$%�&'�����()*� �+, /� -.�/
01�2NL.--�SDF+-/+345 Env�6789:��
CD.;�< CXCR.������=�"!�>?)*�
��@���A�B wild type�C�DEF�G� �/ @
"	� "�345 Env! CXCR.!�HIJ������
K9LMNOPQ SDF-+ � +,/I-SDF-+� ��R� binding

assay�� �/ HS� NL.--�SDF+-/+ Env gp+,*TUB
+,/ I-SDF-+! CXCR.!�HI� wild type!$V�WXY
��Z[� �\ .� "!�]� 345 Env� SDF-+�^_
)*� V-�`! CXCR.!�HI[DR�"!�>?)
*�/
01�HS�]� Env� V-�`� SDF-+�^_[Da

CXCR.�b=����Bc6)*�"!�de)*�/
=fgh� V-�`!ijkOlN!�HI�HIV-+�m
nopq�r�	
2� V-�`�s���Ktuv	^

_)*DaHIJ�w=�x�	
*y����c6)*
�"!�>)*�/ )]�B TmnzHIV-+ Env �NL.--�
� V-�`�{|}~�N����HIV-+�ijkO
lN� CCR/�����	
�MIP-+a�^_=�! CCR/

��mn���[��"!�de)*�/�/ "�"!�]�
HIV�|lN����mnWXYflN�������
V-�`����������^_=������	��
�J����]*�/

,� I�������	�
��
�HIV-+���
�������

��mn �dendritic cell ; DC� B�a��f�� >m
n![D
]¡����¢[DWXYf£¤¥��¦§=
�£¤¨�©ªYfmn	
�/ DC�«¬k�M�B@
�§­��2®¯¨DC;�<��°¨DC��	)*�
pq[D��%±f���²³�´[� Tmn£¤¥�
�Th+µ�B Th,� �¶·=�/ ��°¨DC¸¹mn![

� + �A� 345 Env�|lN�º»/ �B� NL.--Env� V-�`! SDF-+�Ktuvx�;�<@�¼$�/

� , 345 Env�6 �89:�����/ R.L.U. ; relative luciferase units

The Journal of AIDS Research Vol. / No. - ,**-

� .- �+23



����� plasmacytoid cell���	
���
����
�������������� I�� !"#$% 
&IFN-a�b' �()�� *+�,-./� 01�2345.
/�67)�89�:;�� !"#$% ()	

&IPC' <��=>?��@�0�2'A IPCB�CD�EDC�

FGH�DC<�IJK��23LM�6NO<PQ�
B�?��@�A
RS� HIVTU�V@��� CD. T	
PWE�XY	

<��TU���Z�	
[\P adoptive immunity�
[]�N�P��^<�_�@�P� innate immunity`
HIV-+TU�ab<<`�cd?��@�O<Pef?�
�@�A innate immunity�:;�gh�iEj IFN-a�b

P AIDS��k�ab<<`�lm��@�O<n3'� o
pqr� IPCP AIDSst�V@�[\��@�O<�
�+*' Pef?�� HIVTU�Vu� IPC�gh�vwj
�O<PHIV-+TU��
�xyj�z{|}�:;|
~�<�{���A ZO|� O� IPC��>�� HIV-+�
TUT��V��Z�23LM�N@�vw�a�E++'A
���opq�����magnet beads<��*��/

@�� ��V��������E�� cell sorter���
lineage marker &lin' &�' CD++c &�' CD.low�	
 &F
GHDC' V�� lin &�' CD++c &�' CD. &�' �	

&� �HDC��	
� IPC' �Z���C��EA IPC
��HIV-+�����!"|~� CXCR.V�� CCR/

P����@�O<� flowcytometry, RT-PCR|� �
EA �B�HIV-+�¡�V�� transmission�:;<?�

� - &A and B' NL.--�SDF-/+¢£¤ Env+�,-�TU��¥j� SDF-+bV��MIP-+b�¦§A
&C and D' * SDF-+*��NL.--�SDF-/+¢£¤ Env+�,-TU¨�¦§A

� . ��©ª� Env gp+,*«¬� +,/ I-SDF-+<
CXCR.<�­®�¥j�¦§A

A Yonezawa : Chemokine Receptor-mediated HIV-+ Entry and Response of IPCs to HIV-+ Infection

& .. '+3*



�DC-SIGN�������	
�� 
�� IPC� T�
����� �NL.--�� ���������� �JR-CSF�
HIV-+� !" #$�%&'( )*
+�,-.�
ELISA/�0�123456HIV-p,.7896:; �<
/�� =0>HIV-+ provirus integration assay �< 0� �0?
@�A��� B��� HIV-+�CD� IPC6��EFGH
.IJD��K� IFN)*L� DCM6NOL.PQ���
RS�� IPC�NL.--, JR-CSF HIV-+.TU� .2VW
X� IFN-a6)*9. ELISA/�0?:;��-,Y�Z
96 IFN-a )*
+�-, [\�� �< 1�� 
���
)*
+� IFN-a IPC]6HIV-+6^S._`���
�,- 7 IFN-a7a.b��cd]ef
+� �< 2��
D�ghHIV!"�=��i IPC j�� IFN-a6)*
��]k?� )*�� IFN-a IPClm�C��i7%
&'(no.�pD�,- q\
+�� 
�� IPC 
HIV-+rsXDCMNOD�,- CD2*, CD206��

96tU�=0>DCuM6vwxO �< 3� �0?yz

+�� ,6NO��DC {|6}L.�p�~�	�~
	��\]k� � HIV-+���GH���EFGH.�
�����,- ef
+�� ,+���6GH�U��
����O
+�HIV.b��i�u��K�+��K�
IPC6EFGH�HIV6!"�6i6.��-��k�
�6HIV678-6���b�0?���,
+���
-���+�� HIV-+�0� IPC6EFGH6�����
������\]k?�  XPQD�¡;]k� � �¢
£]�HIV-+6¤¥¦§�]k� CD.N¨ ,+��g
�©L� ef
+���++�� ª36«o	�� IPC�
HIV-+.��¬��­�� ��EFGH.���� HIV-+

!"6®¯_`�°|�±�]k�,- ef
+�� 

���� IPC.9¬�}L¬��3
��,- � HIV!"
6 +²6³´¬µ¦��¶-�?~�,- ���+��

� / HIV-+ NL.--, JR-CSF6 IPC=0> CD++c·DC �¸¹ºDC� M6!"� !"X� 123456 p,.78
9.:;���

� 0 HIV-+ provirus integration assay� Alu-LTRW6 PCR.»b�� integration
+� viral DNA.P¼���

The Journal of AIDS Research Vol. / No. - ,**-

� ./ �+3+



� 3 ��HIV-+���HSV���	 IPC	
��
��� ���	 IPC�
��������� �� .2���
��� !"#$%&DC�	
����'&�

� 1 HIV-+���Herpes Simplex Virus (HSV) *	+,�	 IPC	 IFN-a-./� +, .2���	+,012
	 IFN-a# ELISA3��456'&�

� 2 IPC	HIV-+ (NL.--, JR-CSF) 78��9�: IFN-a:;	<=�

A Yonezawa : Chemokine Receptor-mediated HIV-+ Entry and Response of IPCs to HIV-+ Infection

( .0 )+3,



�� : ��������	
���
���������
���������� ������� !�"#$%$%
&'%()* +,-./�0123!�45�6
78� �()�9: +*�+-;<=>*%?@ABC()
DEFGHI����JK()L �M>�4NOP4�Q
�R��6

� �

+ S Berger EA, Murphy PM, Farber JM : Chemokine recep-

tors as HIV-+ coreceptors : roles in viral entry, tropism,

and disease. Annu Rev Immunol +1 : 0/1�1**, +333.

, S Sakaida H, Hori T, Yonezawa A, Sato A, Isaka Y,

Yoshie O, Hattori T, Uchiyama T : T-tropic human im-

munodeficiency virus type +(HIV-+)-derived V- loop

peptides directly bind to CXCR-. and inhibit T-tropic

HIV-+ infection. J Virol 1, : 310-�311*, +332.

- S Wu L, Gerard NP, Wyatt R, Choe H, Parolin C, Ru$ng

N, Borsetti A, Cardoso AA, Desjardin E, Newman W,

Gerard C, Sodroski J : CD.-induced interaction of pri-

mary HIV-+ gp+,* glycoproteins with the chemokine

receptor CCR-/. Nature -2. : +13�+2-, +330.

. S Cocchi F, DeVico AL, Garzino-Demo A, Cara A, Gallo

RC, Lusso P : The V- domain of the HIV-+ gp+,*

envelope glycoprotein is critical for chemokine-mediated

blockade of infection. Nat Med , : +,..�+,.1, +330.

/ S Yonezawa A, Hori T, Takaori-Kondo A, Morita R,

Uchiyama T : Replacement of the V- region of gp+,*

with SDF-+ preserves the infectivity of T-cell line-tropic

human immunodeficiency virus type +. J Virol 1/ : .,/2�

.,01, ,**+.

0 S Cella M, Jarrossay D, Facchetti F, Alebardi O, Nakajima

H, Lanzavecchia A, Colonna M : Plasmacytoid mono-

cytes migrate to inflamed lymph nodes and produce large

amounts of type I interferon. Nat Med / : 3+3�3,-,

+333.

1 S Siegal FP, Kadowaki N, Shodell M, Fitzgerald-Bocarsly

PA, Shah K, Ho S, Antonenko S, Liu YJ : The nature of

the principal type + interferon-producing cells in human

blood. Science ,2. : +2-/�+2-1, +333.

2 S Kadowaki N, Antonenko S, Lau JY, Liu YJ : Natural

interferon alpha/beta-producing cells link innate and ad-

aptive immunity. J Exp Med +3, : ,+3�,,0, ,***.

3 S Siegal FP, Lopez C, Fitzgerald PA, Shah K, Baron

P, Leiderman IZ, Imperato D, Landesman S :

Opportunistic infections in acquired immune deficiency

syndrome result from synergistic defects of both the

natural and adaptive components of cellular immunity. J

Clin Invest 12 : ++/�+,-, +320.

+*S Soumelis V, Scott I, Gheyas F, Bouhour D, Cozon G,

Cotte L, Huang L, Levy JA, Liu YJ : Depletion of

circulating natural type + interferon-producing cells in

HIV-infected AIDS patients. Blood 32 : 3*0�3+,, ,**+.

++S Yonezawa A, Morita R, Takaori-Kondo A, Kadowaki

N, Kitawaki T, Hori T, Uchiyama T : Natural

interferon-a-producing cells respond to human im-

munodeficiency virus-+ with interferon-a production and

maturation into dendritic cells. J Virol 11 : -111�-12.,

,**-.

The Journal of AIDS Research Vol. / No. - ,**-

T .1 S+3-


