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学位論文の内容要旨

Human herpesvirus-6A gQ 1 and gQ2 are critical for human CD46 usage 

ヒトヘルペスウイルス 6AgQ1とgQ2は、ヒト CD46への結合に重要である

神戸大学大学院医学研究科医科学専攻

臨床ウイルス学

(指導教員:森康子教授)

Chyntia Oli吋.aMaurine Jasirwan 

【Introduction】

Human herpesvirus 6 (HHV-6) is a T lympho位。pic由 us四 dbelongs to betaherpesvirus 

subfamily. l'丑王Y-6isolates had been classified inωtwo v，訂iants，m王Y-6Aand HHV-6B， 
based on their genetic and antigenetic differences， and their cell tropism. However， 

recentl弘田町C6Aand HHV-6B were re-classified as必宜erentspecies (the Vrrus Tl但 onomy

List 2011). Although 田町C6A姐 dHHV-6B share 即位'ly90 % sequence homology， it s世I

remains unclear which genes are responsible for the differences between l'丑IV-6Aand 

HHV-6B. 

In the case of 盟主Y-6A， its viralligand and entry receptor have already been identified. 

That is， viral ligand of HHV-6A is a glycoprotein complex， composed of 1丑王Y-6A

glycoprotein H (AgH)， glycoprotein L {AgL}， glycoprotein Q1 (AgQl) and glycoprotein Q2 

(AgQ2)， AgHlAgUAgQI/AgQ2 complex. And its cellular recept冶ris human CD46. On the 

other hand， in the case of m王子6B，its viralligand and en位yrecep旬rhave not been fully 
elucidated yet. Although m王Y-6B forms equivalent gHlgUgQl/gQ2 ∞mplex 
(BgHIBgUBgQ1IBgQ2 compleが， the complex has been reported not to bind ωCD46. 

Furthermore， it still remains unknown which molecule{s) in the complex are important 

for the differen田血bindingto CD46. 

【Object】

τ'he object of this studyおtoiden姐fywhich molecule{s) in the complex are important for 

the di丑erencein binding to CD46 between HHV-6A gHlgL輔副IgQ2and HHV-6B 

gHlgUgQl/gQ2. 

【Materials阻 dmethods】

1. Immunoprecipitation and immunoblotting assays 

293T cells were transfected with HHV-6A (Ull02 stram)or HHV-6B但STstrain) gH， gL， 

gQl担 dgQ2 genes in various combinations. Cell lysate w鎚 preparedwithτ'NE buffer 

and used for immunoprecipita抵onwith anti-gH antibody or immunoblot伽 gwith anti-gH， 

anti-gL， anti-gQl， anti-gQ2， or担 ti-CD46antibodies. 

2. ConBtruction of soluble CD46 

Soluble CD46 expressing plasmid was constructed by cloning of ectodomain of CD46 

u・1029bp)姐.dFc企agmentofpFuse-h!gG-Fc to pCAGGS-MCS.τ'he constructed soluble 

CD46 e却 ressingplasmid was transfected to 293T cells and soluble CD46 was purified 

企omthe cell culture medium with Ni-NTA 

3. Cell-surface biding assay with FACS 

Soluble CD46 was incubated with 293T cells expressing HHV-6A or 1狂王Y-6BgH， gL， gQl 
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[Introduction] 

Human herpesvirus 6 (HHV-6) is a T lymphotropic virus and belongs to betaherpesvirus 

subfamily. HHV-6 isolates had been classified into two variants, HHV-6A and HHV-6B, 

based on their genetic and antigenetic differences, and their cell tropism. However, 

recently, HHV-6A and HHV-6B were re-classified as different species (the VIrus Taxonomy 

List 2011). Although HHV-6A and HHV-6B share nearly 90 % sequence homology, it still 

remains unclear which genes are responsible for the differences between HHV-6A and 

HHV-6B. 

In the case of HHV-6A, its viral ligand and entry receptor have already been identified. 

That is, viral ligand of HHV-6A is a glycoprotein complex, composed of HHV-6A 

glycoprotein H (AgR), glycoprotein L (AgL), glycoprotein Q1 (AgQ1) and glycoprotein Q2 

(AgQ2), AgHlAgUAgQI/AgQ2 complex. And its cellular receptor is human CD46. On the 

other hand, in the case of HHV-6B, its viral ligand and entry receptor have not been fully 

elucidated yet. Although HHV-6B forms equivalent gHlgUgQl/gQ2 complex 

(BgHIBgUBgQ1IBgQ2 complex), the complex has been reported not to bind to CD46. 

Furthermore, it still remains unknown which molecule(s) in the complex are important 

for the difference in binding to CD46. 

[Object] 

The object of this study is to identify which molecule(s) in the complex are important for 

the difference in binding to CD46 between HHV-6A gHlgUgQl/gQ2 and HHV-6B 

gHlgUgQl/gQ2. 

[Materials and methods] 

1. Immunoprecipitation and immunoblotting assays 

293T cells were transfected with HHV-6A (U1102 strain) or HHV-6B (liST strain) gH, gL, 

gQ1 and gQ2 genes in various combinations. Cell lysate was prepared with TNE buffer 

and used for immunoprecipitation with anti-gH antibody or immunoblotting with anti-gH, 

anti-gL, anti-gQl, anti-gQ2, or anti-CD46 "antibodies. 

2. Const~ction of soluble CD46 

Soluble CD46 expressing plasmid was constructed by cloning of ectodomain of CD46 

(1-1029 bp) and Fc fragment ofpFuse-hIgG-Fc to pCAGGS-MCS. The constructed soluble 

CD46 expressing plasmid was transfected to 293T cells and soluble CD46 was purified 

from the cell culture medium with Ni-NTA 

3. Cell-surface biding assay with FACS 

Soluble CD46 was incubated with 293T cells expressing HHV-6A or HHV-6B gH, gL, gQl 



and gQ2， fo11owed by analysis with FACS. 

4. Reconstitution of re∞mbinant対ruswith BAC (bacterial art出.cialchromosome) 
HHV-6A BAC DNA with田町'6BgQ1 in replacement of HHV-6A (HHV-61由;ACBgQ1)，

and its revertant (HHV-6ABACBgQlrev) were constructed with rec A mediated 

recombination. Reconstitution of infectious virus was performed by仕ansfec位ngthe 

∞nstructed DNA to JJhan cells， fo11owed by co-culture with CBMCs (cord blood 

mononuc1ear ce11s). 

【Results】

1. HHV-6B g町gLlgQlIgQ2ω，mplexdid not bind to CD46 (Fig. 1) 

Firstly， we confirmed that田野6BgHlgLlgQ1/gQ2 complex (BgHIBgLI.BgQ1厄gQ2

complex) did not bind to CD46. 293T cells were transfected with 田町'6Aor HHV-6B gH， 

gL， gQ1 and gQ2，阻dω11lysate was prepared. The prep紅 'edcell lysate was used for 

immunoprecipitation with anti-gH antibody， followed by immunoblot也19with an1士gH，

m仕gL，阻.ti-gQ1， anti-gQ2 and anti-CD46 antibodies. As a result，回目・6B

gHlgLlgQ1/gQ2∞mplex包gHIBgLI.BgQ1IBgQ2complexうdidnot bind to CD46， a1though 
HHV-6A gHlgLlgQ1/gQ2 complex (AgHlAgLl勾QlI.勾Q2complex) bound ωCD46. 

2. gQlIgQ2 pair， but not gHlgL pair，∞'ntributed to the di島，rencein binding to CD46 (Fig_ 

2) 

Ne泊， we analyzed which molecule(s)泊 thegHlgLlgQ1/gQ2 complex contributed ωthe 

di晶 renωinbinding to CD46. 

Firstly， we analyzed whether gHlgL p泊ror gQl/gQ2 p泊rcontribu旬dto the difference 

in binding to CD46. In detai1， 293T cells were transfected with ID王Y-6BgHlgL and 

HHV-6AgQ均Q2，or HHV-6A gHlgL and 1田Y-6BgQ1/gQ2， and similar analysis was 

performed. 

Fig. 2 showed results below; 

1) BgHIBgL formed ∞，mplex with AgQ1/AgQ2侶gHIBgLlAgQlI冶gQ2complex)， and 
AgHlAgL formed complex with BgHIBgL仏gHlAgLI.BgQ11BgQ2∞mplex).
2) BgHIBgLlAgQ1/AgQ2 complex bound ぬ CD46.In contrast， AgHlAgLI.BgQ1IBgQ2 

complex did not bind to CD46. 

恒1eseresults suggested that gQ1/gQ2 pair， but not gHlgL p泊五 contributedωthe

di宜erencein binding to CD46. 

3. BothgQ1姐 dgQ2∞n凶 butedto the difference i且bi必ngto CD46 (Fig. 3) 
Next， we analyzed which molecule(s) in the gHlgLlgQ1/gQ2 complex contributed to the 

di島rencein binding to CD46 one by one. 

293T ce11s were transfected with one glycoprotein gene企omHHV-6B and other three 

glycoprotein genes from HHV-6A (for example，即日'6AgH釦 dHHV-6B gL，gQ1 and gQ2)， 

and similar analysis was performed. 

Fig. 3 showed results below; 

1) g:町'gLlgQlIgQ2∞mplexformed in all the four combin副 ons.
(B宮町'AgLlAgQlIAgQ2，AgH厄gLlAgQ1/.勾Q2，

AgHlAgLI.BgQlIAgQ2， AgHlAgLlAポミ11BgQ2)

2) BgHlAgLlAgQ1/AgQ2 complex and AgHIBgLlAgQl/AgQ2 complex bound ωCD46.In 

contrast， AgHlAgL厄gQlIl弘前2complex and AgHlAgLlAgQ1IBgQ2 complex did not bind 

to CD46. 

These results sugges飴dthat both gQ1組 dgQ2 contributed to the difference in binding 

to CD46. 

4. gQ1 and gQ2 con位wuted旬 thedifferenω 泊 b担ding旬 CD46also in the cell-surface 

b血必ngassay伯g.4)

Furthermore， we analyzed whether cell-surface binding assay showed the same results 

as the immunoprecipitation沼ldimmunoblotting assays. In cell-surface binding assay， 

soluble CD46 was incubated with 293T ce11s expressing 回目'6Aor HHV-6B gH， gL， gQ1 

andgQ2in v紅10US∞mbinations.
Fig. 4 showed results below; 

1) HHV-6A gHlgLlgQlIgQ2 complex (AgHlAgLlAgQ1/AgQ2 complex) bound to CD46. In 

contrast， HHV-6B gHlgLlgQlIgQ2 complex (BgHIBgLI.BgQ1IBgQ2 compleがdidnot bind 

to CD46. 

2) gQ1 and gQ2∞ntributedωthe di丘erencein binding 句 CD46.
These results confirroed the results 金omimmunoprecipitation and immunoblotting 

assays. (Fig. 1 - Fig. 3) 

5_ Infectious吋n趨 ωuldnot be re∞nstituted企'omHHV-6ABAC with BgQ1 in 
rep1aωment ofAgQ1 (Fig. 5) 

Previously， our laboratory reported listed belowabout 1丑N-6AgH and HHV-6B gH 

(Journa1 ofYirology. 2012. 86(16): 8492 -8). 

1) Infectious virus could be reconstituted金omHHV-6ABAC with HHV-6B gH in 

replaωmentofID王子6AgH

2) The recombinant virus showed similar growth to wild type virus in CBMCs. (∞rd blood 

mononuclear cells) 

and gQ2, followed by analysis with FACS. 

4. Reconstitution of recombinant virus with BAC (bacterial artificial chromosome) 

HHV-6A BAC DNA with HHV-6B gQ1 in replacement of HHV-6A (HHV-6ABACBgQ1), 

and its revertant (HHV-6ABACBgQlrev) were constructed with rec A mediated 

recombination. Reconstitution -of infectious virus was performed by transfecting the 

constructed DNA to JJhan cells, followed by co-culture with CBMCs (cord blood 

mononuclear cells). 

[Results] 

1. HHV-6B gHlgLlgQlIgQ2 complex did not bind to CD46 (Fig. 1) 

Firstly, we confirmed that HHV-6B gHlgLlgQ1/gQ2 complex (BgHIBgLIBgQ11BgQ2 

complex) did not bind to CD46. 293T cells were transfected with HHV-6A or HHV-6B gH, 

gL, gQ1 and gQ2, and cell lysate was prepared. The prepared cell lysate was used for 

immunoprecipitation with anti-gH antibody, followed by immunoblotting with anti-gH, 

anti-gL, anti-gQ1, anti-gQ2 and anti-CD46 antibodies. As a result, HHV-6B 

gHlgLlgQ1/gQ2 complex (BgHIBgLIBgQ1IBgQ2 c~mplex) did not bind to CD46, although 

HHV-6A gHlgLlgQ1/gQ2 complex (AgHlAgLlAgQlIAgQ2 complex) bound to CD46. 

2. gQlIgQ2 pair, but not gHlgL pair, contributed to the difference in binding to CD46 (Fig_ 

2) 

Next, we analyzed which molecule(s) in the gHlgLlgQ1/gQ2 complex contributed to the 

difference in binding to CD46. 

Firstly, we analyzed whether gHlgL pair or gQI/gQ2 pair contributed to the difference 

in binding to CD46. In detail, 293T cells were transfected with HHV-6B gHlgL and 

HHV-6A gQlIgQ2, or HHV-6A gHlgL and HHV-6B gQ1/gQ2, and similar analysis was 

performed. 

Fig. 2 showed results below; 

1) BgHIBgL formed complex with AgQ1/AgQ2 (BgHIBgLlAgQ1/AgQ2 complex), and 

AgHlAgL formed complex with BgHIBgL (AgHiAgLIBgQ1IBgQ2 complex). 

2) BgHIBgLlAgQ1/AgQ2 complex bound to CD46. In contrast, AgHlAgLIBgQ1IBgQ2 

complex did not bind to CD46. 

These results suggested that gQ1/gQ2 pair, but not gHlgL pair, contributed to the 

difference in binding to CD46. 

3. Both gQ1 and gQ2 contributed to the difference in biding to CD46 (Fig. 3) 

Next, we analyzed which molecule(s) in the gHlgLlgQ1/gQ2 complex contributed to the 

difference in binding to CD46 one by one. 

293T cells were transfected with one glycoprotein gene from HHV-6B and other three 

glycoprotein genes from HHV-6A (for example, HHV-6A gH and HHV-6B gL,gQ1 and gQ2), 

and similar analysis was performed. 

Fig. 3 showed results below; 

1) gHlgLlgQlIgQ2 complex formed in all the four combinations. 

(BgHlAgLlAgQlIAgQ2, AgHIBgLlAgQlIAgQ2, 

AgHiAgLIBgQlIAgQ2, AgHlAgLlAgQ1IBgQ2) 

2) BgHlAgLlAgQ1/AgQ2 complex and AgHIBgLlAgQI/AgQ2 complex bound to CD46. In 

contrast, AgHiAgLIBgQ1/AgQ2 complex and AgHlAgLlAgQ1IBgQ2 complex did not bind 

to CD46. 

These results suggested that both gQ1 and gQ2 contributed to the difference in binding 

to CD46. 

4. gQ1and gQ2 contributed to the difference in binding to CD46 also in the cell-surface 

binding assay (Fig. 4) 

Furthermore, we analyzed whether cell-surface binding assay showed the same results 

as the immunoprecipitation and immunoblotting assays. In cell-surface binding assay, 

soluble CD46 was incubated with 293T cells expressing HHV-6A or HHV-6B gH, gL, gQ1 

and gQ2 in various combinations. 

Fig. 4 showed results below; 

1) HHV-6A gHlgLlgQlIgQ2 complex (AgHlAgLlAgQ1/AgQ2 complex) bound to CD46. In 

contrast, HHV-6B gHlgLlgQlIgQ2 complex (BgHIBgLIBgQ1IBgQ2 complex) did not bind 

to CD46. 

2) gQ1 and gQ2 contributed to the difference in binding to CD46. 

These results confirmed the results from immunoprecipitati~n and immunoblotting 

assays. (Fig. 1 - Fig. 3) 

5_ Infectious virus could not be reconstituted from HHV-6ABAC with BgQ1 in 

replacement ofAgQ1 (Fig. 5) 

Previously, our laboratory reported listed below about HHV-6A gH and HHV-6B gH 

(Journal of Virology. 2012. 86(16): 8492 - 8). 

1) Infectious virus could be reconstituted from HHV-6ABAC with HHV-6B gH in 

replacement of HHV-6A gH 

2) The recombinant virus showed similar growth to wild type virus in CBMCs. (cord blood 

mononuclear cells) 



Therefore， we performed s凶il紅 analysiswith IllIV-6A gQl and IllIV-6B gQl. As a 

result， infec姐ousvirus could not be reconstituted from Hl王V-6ABACwith BgQl in 

replacement of AgQl (HHV-6ABACBgQl)， and infectious virus could be reconstituted 

台omits revert制(田町C6ABACBgQlrev).These results suggested that IllIV-6B gQl 

could not complement IllIV-6A gQl in吋rusreplication. 

【Conclusion】

This study showed that gQl and gQ2 contributed to the d.ifference of binding to CD46 

between Hl王V-6AgHlgUgQlIgQ2 complex and 1丑王V-6BgHlgUgQlfgQ2 complex. 

Furthermore， unli.ke IllIV-6B gH，田町C6BgQl∞uld not complement IllIV-6A gQl in 
virus replication. 

Therefore, we performed similar analysis with IilIV-6A gQl and IilIV-6B gQl. As a 

result, infectious virus could not be reconstituted from IilIV-6ABAC with BgQl in 

replacement of AgQl (HHV-6ABACBgQl), and infectious virus could be reconstituted 

from its revertant (IilIV-6ABACBgQlrev). These results suggested that IilIV-6B gQl 

could not complement IilIV-6A gQl in virus replication. 

[ Conclusion] 

This study showed that gQl and gQ2 contributed to the difference of binding to CD46 

between IilIV-6A gHlgUgQlIgQ2 complex and IilIV-6B gHlgUgQlfgQ2 complex. 

Furthermore, unlike IilIV-6B gH, IilIV-6B gQl could not complement IilIV-6A gQl in 

virus replication. 
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ヒトヘノレペスウイルス 6(human herpesvirus 6， HHV-6)は、。ヘノレペス亜科に属するヒトヘルペ

スウイルスの 1種である。 HHV-6は、従来、 HHV-6AとHHV-6Bの2つのパリアントに分類さ

れてきたが、 2011年に、それぞれ異なる種として再分類された。

HHV-6Aの細胞への侵入に関与するウイルス側リガンドおよび宿主側レセプターは、既に明らか

にされている。即ち、ウイノレス側リガンドが、ウイノレス粒子エンベロープ糖蛋白である糖蛋白 H

(HHV-6A glycoprotein H， Ag曲、糠蛋白 L但HV-6Aglycoprotein L， AgL)、糖蛋白 Ql但HV・6A

glycoprotein Ql， AgQI}、糖蛋白 Q2但HV-6Aglycoprotein Q2， AgQ2)から構成される複合体

(AgH/AgLlAgQI/AgQ2複合体)であること、さらにその宿主側レセプターがヒト CD46であること

が報告されている。

一方、 HHV-6Bに関しては、細胞侵入の際のウイルス側リガンドおよび宿主側レセプターについ

ては、 HHV-6Aほどは明らかにされていない。即ち、 HHV-6Bにおいても、 HHV-6Aと同様に、

糖蛋白 H(HHV-6B glycoprotein H， BgH)、糖蛋白 L(HHV-6B glycoprotein L， BgL)、糖蛋白 Ql

但HV-6Aglycoprotein Ql， BgQI}、糖蛋白 Q2但HV-6Aglycoprotein Q2， BgQ2)から構成される

複合体 (BgHlBgL!BgQlIBgQ2複合体)が形成されることが証明されている。しかし、 HHV-6Bのノ

複合体(BgHlBgL!BgQIlBgQ2複合体)はCD46に結合しないことが報告されている。そして、複合

体の構成要素のうち、どの因子が両者の違いに関与しているかは未だ明らかとなっていない。

本研究では、複合体の構成要素である gH，gL， gQl， gQ2のうち、どの因子が CD46への結合の

違いに関与しているかについて解析し、下記のことを明らかにした。

1. HHV-6A gH/gLlgQlIgQ2複合体(AgH/AgL/AgQl/AgQ2)は CD46に結合したのに対し、

HHV-6B gH/gL/gQlIgQ2複合体 (BgHIBgLlBgQIlBgQ2)はCD46に結合しなかった。

2. BgHlBgLはAgQlIAgQ2と、 AgHlAgLはBgQIIBgQ2とそれぞれ複合体を形成した。また、

BgHlBgLlAgQ 11.五gQ2複合体は CD46に結合するのに対し、 AgHlAgL!BgQIlBgQ2複合体は

CD46に結合しなかった。この結果より、複合体の構成要素のうち、 gQl，gQ2がCD46への結

合の違いに関与していることが示唆された。

3.次に、複合体のどの構成要素が関与しているかについて、 1つずつ検討を行った。その結果、

BgH/AgLlAgQlIAgQ2， AgHlBgLlAgQlIAgQ2， AgH/A冨L!BgQI/AgQ2，AgH/AgLlAgQIIBgQ2、

いずれの組み合わせでも複合体が形成された。一方、 BgH/AgLlAgQI/AgQ2複合体および

AgHIBgLlAgQlIAgQ2複合体は CD46に結合したが、 AgHlAgLlBgQlI.冶gQ2複合体および

AgH仏gLlAgQIIBgQ2複合体はCD46に結合しなかった。これらの結果より、 gQl，gQ2の双方

がCD46への結合の違いに関与していることがわかった。

4.さらに、細胞表面に発現した複合体においても上記の結果が得られるか否かをsolubleCD46と

FACS を用いて検討した。その結果、 HHV-6A の gHlgLlgQl/gQ2 複合体

(AgHlAgLlAgQI/AgQ2)は CD46に結合したのに対し、 HHV-6Bの gH/gL/gQlIgQ2複合体

(BgHIBgL!BgQIlBgQ2)はCD46に結合しなかった。このことから、免疫沈降、Westernblotting 

から得られた結果が、 FACSを用いた細胞表面での結合解析においても確認された。
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~ I--";VAA ?...(;VA 6 (human herpesvirus 6, HHV-6)li, {:l-,,;VAA!I[#I;:.\Ii,TQ ~ I--";VA 

A?-1;vAo)l:fi1!-eel'.>Qo HHV-6Ii, tlE*, HHV-6Ac:HHV-6B0)2-?0)/~!l7YH;:5t~~ 
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HHV-6A O)moJffl!-"O)f§t}\..I;:OOlj.T Q? ...(;V:AfJliJ!I jJy ~j3.1:. LFllI=EfJliJ v-e7" ?'-li~ e~u;:1!J3 c:,7.I' 

1;:~n-Cv'Qo tlPi?, ?-1;vAfJliJ!I jJy ~7.li, ?-1;vAtiH-:r:.y~o-7"~mS-eel'.>Q~~IH3 H 

(HHV-6A glycoprotein H, AgH\ ~m S L (HHV-6A glycoprotein L, AgL), ~m S Ql (HHV-6A 

glycoprotein Ql, AgQl), ~mSQ2 (HHV-6A glycoprotein Q2, AgQ2)7.1,c:,#fp)G~nQ:mil'{;$: 

(AgH/AgLlAgQI/AgQ2 :mil'{;$:)-eel'.>Q;: C:, ~ c:, 1;:.:tO)1i1i'=EfJliJ v-e7" ?'-iJi ~ I- CD46 -eel'.> Q;: C: 

iJi~:i!r~n -CV'Qo 

-jj, HHV-6B I;:OOL--Cli, moJffl!f§tAO)~O)?...(;vAfJliJ!I jJy ~j3.1:.LF1i1i'=EfJliJv-e7"?'-I;:-?v' 

-Cli, HHV-6A 1;J:~'lil!J3c:,7.I'1;:~n-Cv'f,tv'0 tlPi?, HHV-6B 1;:j3v'-Ct, HHV-6A c:1PI;f~jH;:, 

~m S H (HHV-6B glycoprotein H, BgH), ~m S L (HHV-6B glycoprotein L, BgL), ~m S Ql 

(HHV-6A glycoprotein Ql, BgQl), ~ms Q2 (HHV-6A glycoprotein Q2, BgQ2)7.I,c:,#fp)G~nQ 

:mil'{;$: (BgHlBgLIBgQIlBgQ2 :mil'{;$:)iJi%p)G~nQ;: C: iJi ID!:1!J3 ~n -Cv' Qo L-7.l'L-, HHV-6B O)~ 

:mil'{;$:(BgHlBgLIBgQIlBgQ2 :mil'{;$:)li CD46 I;:~il' Utv';: C: 7.li¥ll'i!r ~n -CV'Qo .:t L- -C, :mil' 

{;$:0)#fp)G~*0) 5 i?, ~'0)~-r7.lijifij1f0)~v'I;:OO1j. L--CV'Q iJ'li5H;::'1!J3 c:,7.I' C: f,t0 -Cv'f,tv'o 

*.JiJf~-eli, :mil'{;$:O)#fp)G~*-eel'.>Q gH, gL, gQl, gQ2 O)? i?, c:'O)~-riJi CD46 -"0)~il'0). 

ilv'I;:OOlj. L--CV'Q7.I'1;:-?v'-clWtfiL-, TllaO);: C: ~1!J3 c:,7.I'1;: L-t.:o 

1. HHV-6A gH/gLlgQlIgQ2 :mil'{;$: (AgH/AgL/AgQI/AgQ2)!i CD46 I;:~il' L-t.:O)I;:%j L-, 

HHV-6B gH/gL/gQlIgQ2 *il'{;$: (BgHIBgLlBgQIlBgQ2)li CD46 I;:~il' L- ft7.l'? t.:o 

2. BgHlBgL Ii AgQlIAgQ2 C:, AgHlAgL Ii BgQIIBgQ2 C: .:tn.:en:mil'{;$:~%p)G L- ko ;U.:, 

BgHIBgLlAgQlIAgQ2 :mil'{;$:li CD46 1;:~il'T Q 0) I;:%j L-, AgHlAgLIBgQIIBgQ2 :mil'{;$:li 

CD46 I;:**il' Ud'0 t.:o ;: 0)***.1:. 1'), :mil'{;$:0)#fpj(;~*0) 5 i?, gQl, gQ2 7.1; CD46 "0)** 

il'O)Jj;H;:OOlj. L- -CV'Q;: C: iJ;~~~nt.:o 

3. !XI;:, :mil'{;$:0) C:'O)#fpj(;~*iJ;OOlj. L- -Cv' Q 7.I'1;:-?~'-C, 1 -?i'-?~1M"~rr0 t.:o .:t 0)***, 

BgH/AgLlAgQlIAgQ2, AgHlBgLlAgQlIAgQ2, AgH/AgLIBgQI/AgQ2, AgH/AgLlAgQIlBgQ2, 

v 'i'n0)*'i.7}.il'vit-e t :mil'{;$:iJi%pj(; ~ nt.:o -jj, BgH/AgLlAgQI/AgQ2 :mil'{;$:j3.1:. LF 

AgHIBgLlAgQlIAgQ2 :mil'{;$:li CD46 I;:**il' L- k 7.1;, AgHlAgLIBgQI/AgQ2 :mil'{;$:j3.1:. LF 

AgH/AgLlAgQIIBgQ2 :mil'{;$:li CD46 I;:**il' U,t 7.1' 0 t.:o ;:n J:, 0)***.1:. 1'), gQl,gQ20)J.Y..jj 

7.1; CD46 "O)**il'O)ilH;:OOlj. L- -Cv' Q ;: C: 7.1; v 7.1' 0 t.:o 

4. ~ c:, I;:, moJlMtiIDl;:~ffl. U.::mil'{;$:I;:j3v'-C tJ:llaq)***iJ;~ c:,nQ 7.I':a7.l'~ soluble CD46 C: 

FACS ~ Jtl v' -C ~ 1M" L- t.: 0 .:t 0) ** *, HHV-6A 0) gHlgLlgQl/gQ2 :m il' {;$: 

(AgHlAgLlAgQI/AgQ2)!i CD46 I;:**il' L-t.:O)I;:%j L-, HHV-6B 0) gH/gL/gQlIgQ2 :mil'{;$: 

(BgHIBgLIBgQIlBgQ2Hi CD46 I;:~il' L-f,tiJ'0 t.:o ;: 0);: C: 7.1' J:" :5M~tt~, Western blotting 

7.I,c:,:f~ J:,nt.:~*iJ;, FACS ~Jtlv'kmoJffl!*iID-eO)~il'lWtfil;:j3v'-C tlit~ ~nko 



5. HHV-6A gQlをHHV-6BgQlに組み換えたウイルスゲノムからはウイノレスが再構築さ

れなかった。従って、 HHV-6BgQlは、 HHV-6AgQlのウイノレス複製における役割を代

替できないことが明らかとなった。

今回の検討により、 HHV-6AのgH/gLlgQlIgQ2複合体と HHV-6BのgH/gL/gQl/gQ2複

合体の CD46への結合の違いには、主に gQl，gQ2が関与していることが明らかとなった。

さらに、 HHV-6BgHとは異なり、 HHV-6BgQlはHHV-6AgQlのウイノレス複製における

役割を代替できないことも明らかとなった。

以上、本研究は、ヒトヘノレベスウイルス 6(human herpesvirus 6， HHV-6)の複合体の構

成要素である gH，gL， gQl， gQ2のうち、どの因子が CD46への結合の違いに関与している

かを解明することを目的としたものであるが、 HHV-6Aの gH/gL/gQlIgQ2複合体と

HHV-6BのgH/gLlgQlIgQ2複合体の CD46への結合の違いには、主に gQl，gQ2が関与し

ていることを明らかにし、さらに、 HHV-6BgHとは異なり、 HHV-6BgQlはHHV-6AgQl

のウイノレス複製における役割を代替できないことも明らかにしたことから、価値ある集積と

認める。

よって、本研究者は、博士(医学)の学位を得る資格があると認める。

5. HHV-6A gQl :a- HHV-6B gQll;:*.ll..7;.~*-t;:? -1 Iv;A-7 J AiI'G I;l:? -1 Iv;AiI~:pj:m'~~ 
:t!J,til',,:,f;:o 1.lE-?-C HHV-6B gQll;l:, HHV-6AgQl (J)?-1 Iv;A~jJ!~H;::toltQ~i!iJJHt 

W-e~ t,tv''::' ~ il~f!}j G iI'~ t,t-? t;:o 

4-@J(J)~lM"!;: J: I:J , HHV-6A (J) gH/gLlgQlIgQ2 ~~f* ~ HHV-6B (J) gH/gL/gQl/gQ2 ~ 

~f*(J) CD46 ",(J)~~(J)~H;:I;l:, 3::!;: gQl, gQ2 iI~~J:j:. L-""(v' Q'::' ~ iI~f!}j G il' ~ t,t -? f;:o 

~ G I;:, HHV-6B gH ~ I;l:JF,t I:J, HHV-6B gQl!;l: HHV-6A gQl (J)?-1 Iv;A~!1\'H;::toltQ 

~jIiIJHtW-e~ t,tv''::' ~ tf!}j Gil'~ t,t-?t;:o 

W;J:., *.jjJf~I;l:, ~ 1-- "'lv.r.::;A ? -1 Iv;A 6 (human herpesvirus 6, HHV-6) (J)~~f*(J)m' 

PX:~*-e<b0 gH, gL, gQl, gQ2 (J)? i:;" ~'(J)I29TiI~ CD46 ",(J)~~(J)i1i;H;:~-9- L- ""(1,'0 

iI':a-Mf!}jT 0 .::. ~ :a- ~ i¥J ~ L- t;: t (J) -e;!;;' Q iI~, HHV-6A (J) gH/gL/gQlIgQ2 ~~f* ~ 

HHV-6B (J) gH/gLlgQlIgQ2 ~~f*(J) CD46 "'(J)~~(J)~H;:I;l:, 3::1;: gQl, gQ2 il~~J:j:. L­

""(v'Q'::' ~:a-f!}j Gil'l;: L-, ~ GI;:, HHV-6B gH ~I;l:~t,t I:J, HHV-6B gQll;l: HHV-6AgQl 

(J)? -1 IV.A~!J!l!l;::t3lt Q~jIiIJHtW-e~ t,tv''::' ~ tf!}j Gil'!;: L-f;:.::. ~ ii' G, {jffif®:<bQ~ffi ~ 

~.U.l)Qo 

J:-?""(, *.jjJf~lfl;l:, j:t± (~~) (J)~{ll::a-~~Mi*il~<bQ~~~Qo 




