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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 tropisn;. 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 HIHV-6A and
HHV-6B. ’

In the case of HHV-64, 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 (AgH), glycoprotein L (AgL), glycoprotein Q1 (AgQ1) and glycoprotein Q2
(AgQ2), AgH/AgL/AgQ1/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 gH/gL/gQ1/gQ2 complex

(BgH/BgL/BgQL/BgQ2 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 gH/gl/gQ1/gQ2 and HHV-6B
gH/gl/gQl/gQ2.

[Materials and methods]
1. Immunoprecipitation and immunoblotting assays

293T cells were transfected with HHV-6A (U1102 strain) or HHV-6B (HST 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-gQ1, anti-gQ2, or anti-CD46 antibodies.
2. Construction of soluble CD46

Soluble CD46 expressing plasmid was constructed by cloning of ectodoﬁlajn of CD46
(1-1029 bp) and Fe fragment of pFuse-hIgG-Fe 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, gQ1



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 gH/gL/gQ1/gQ2 complex did not bind to CD46 (Fig. 1)

Firstly, we confirmed that HHV-6B gH/gl/gQ1/gQ2 complex (BgH/BgL/BgQ1/BgQ2
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-gQl, anti-gQ2 and anti-CD46 antibodies. As a result, HHV-6B
gH/gl/gQ1/gQ2 complex (BgH/BgL/BgQ1/BgQ2 complex) did not bind to CD46, although
HHV-6A gil/gl/gQ1/gQ2 complex (AgH/AgL/AgQ1/AgQ2 complex) bound to CD46.

2. gQ1/gQ2 pair, but not gH/gL pair, contributed to the difference in binding to CD46 (Fig.
2)

Next, we analyzed which molecule(s) in the gH/gL/gQ1/gQ2 complex contributed to the
difference in binding to CD46.

Firstly, we analyzed whether gH/gL pair or gQ1/gQ2 pair contributed to the difference
in binding to CD46. In detail, 293T cells were transfected with HHV-6B gH/gL and
HHV-6A gQ1/gQ2, or HHV-6A gH/gL and HHV-6B gQ1/gQ2, and similar analysis was
performed.

Fig. 2 showed results below;
1) BgH/BgL formed complex with AgQ1/AgQ2 (BgH/Bgl/AgQ1/AgQ2 complex), and
AgH/AgL formed complex with BgH/BgL, (AgH/AgL/BgQ1/BgQ2 complex).
2) BgH/BgL/AgQ1/AgQ2 complex bound to CD46. In contrast, AgH/AgL/BgQ1/BgQ2
complex did not bind to CD46.

These results suggested that gQ1/gQ2 pair, but not gH/gL pair, contributed to the
difference in binding to CD46.

3. Both 2Q1 and gQ2 contributed to the difference in biding to CD46 (Fig. 3)
Next, we analyzed which molecule(s) in the gH/gL/gQ1/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) gH/gl/gQ1/gQ2 complex formed in all the four combinations.
(BgH/AgL/AgQU/AZQ2, AgH/Bgl/AgQ1/AgQ2,
AgH/Agl/BgQl/AgQ2, AgH/AgL/AgQ1/BgQ2)
2) BgH/AgL/AgQ1/AgQ2 complex and AgH/Bgl/AgQ1/AgQ2 complex bound to CD46. In
contrast, AgH/AgL/BgQ1/AgQ2 complex and AgH/Agl/AgQ1/BgQ2 complex did not bind
to CD46.
These results suggested that both gQ1 and gQ2 contributed to the difference in binding
to CD46. :

4. ng\'and g2Q2 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 gH/gl/gQ1/gQ2 complex (AgH/Agl/AgQl/AgQ2 complex) bound to CD46. In
contrast, HHV-6B gH/gl/gQ1/gQ2 complex (BgH/BgL/BgQ1/BgQ2 complex) did not bind
to CD46. '
2) gQ1 and gQ2 contributed to the difference in binding to CD46.

These results confirmed the results from immunoprecipitatibn and immunoblotting
assays. (Fig. 1 — Fig. 3 )

5. Infectious virus could not be reconstituted from HHV-6ABAC with BgQl in
replacement of AgQ1 (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 similar analysis with HHV-6A gQ1 and HHV-6B gQl. As a
result, infectious virus could not be reconstituted from HHV-6ABAC with BgQl in
replacement of AgQ1 (HHV-6ABACBgQ1), and infectious virus could be reconstituted
from its revertant (HHV-6ABACBgQlrev). These results suggested that HHV-6B gQ1
could not complement HHV-6A gQ1 in virus replication.

[Conclusion]

This study showed that gQ1 and gQ2 contributed to the difference of binding to CD46
between HHV-6A gH/gL/gQ1/gQ2 complex and HHV-6B gH/gL/gQl/gQ2 complex.
Furthermore, unlike HHV-6B gH, HHV-6B gQ1 could not complement HHV-6A gQ1 in

virus replication.
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t h~AR2 7 A LR 6 (human herpesvirus 6, HHV-6)i3; B~ N_RRABERHIET B & b~

AL NAD 1 ETHD, HHV-6 X, #Ek, HHV-6A & HHV-6B @ 2 2D ANY 72 M E
NTEER, 2011 FR, FNThERIBL LTESESNE,

HHV-6A DH~DBAZBEETZVANVARAUI F Y FBIOEELVEY ¥ —X BECH L

ZEhTwg, b, VAV T B, VA NARRFTo"n—BERATHIEER H
(HHV-6A glycoprotein H, AgH), #EH L (HHV-6A glycoprotein L, AgL), ¥ER Q1 (HHV-6A
glycoprotein Q1, AgQl), #E A Q2 (HHV-6A glycoprotein Q2, AgQ2)?> LR X h 3 &K
(AgH/AgL/AgQl/AgQ2 AR THB T &, SLICEDBEMLESF—RE F CD46 THB = &
BREEEINL TS,

—% . HHV-6B 2B L Tid, MRBADBRO VANV ZAY T FBIXTBEEMN LS & —izon

Tix, HAV-6A IZ XA LMz Eh T, Blh, HHV-6B IZBWTH, HHV-6A & F#Eiz,
#E A H (HHV-6B glycoprotein H, BgH), $§%& 1 L (HHV-6B glycoprotein L, Bgl), &R Q1
(HHV-6A glycoprotein Q1, BgQl), ¥E =) Q2 (HHV-6A glycoprotein Q2, BgQ2)M b S5
%4t (BgH/MBeL/BgQlBeQ2 HAHMBHRINS = L BREHSA TS, LiL, HHV-6B O-
HEs(BgH/BgL/BgQl/BgQ2 MA I CD46 KA LAV I L ARESh TS, £LT, #A
EOBBRERO I b, FORFAMEDEVICEES L TWARERIEHL M E o TR,

FHETIE, BEEOEBREFTH S gH, gL, gQ1, Q2D 55, FORTFH CD46 ~DEAD.

BWWHEELTHWADEOWTHERI L, TROZLEALMILE,
1. HHV-6A gH/gL/gQl/gQ2 Bt (AgH/Agl/AgQl/AgQ2)it CD46 K& LIz ws L,

HHV-6B gH/gL/gQl/gQ2 #E& 14 (BgH/BgL/BgQ1/BgQ2)ix CD46 IofE& Lizho iz,

. BgH/BgL i+ AgQl/AgQ2 L. AgH/AgL X BgQ1/BgQ2 & ZhENBEEHERM Lz, Fiz.

BgH/BgL/AgQ1/AgQ2 HAEIX CD46 ICHEA T A0 L, AgH/Agl/BgQ1/BgQ2 HA iz
CD46 ITHA Lisholz, ZORRLY, HAKOBRERD > b, gQl, gQ2 5 CD46 ~D#E
BOEVWZEEL TWAZ EBRBENT,

.&K\@é%@goﬁﬁiﬁﬁﬁﬁbrwémﬁowr\1ofoﬁﬁéﬁoto%oﬁ%\

BeH/AgL/AgQ1/AgQ2, AgH/BeL/AgQL/AgQ2, AgH/AgL/BeQ1/AgQ2, AgH/AgL/AgQ1/BeQ2.
WTEROHEAEDLETHOEESERER ENE, —F, BgH/Agl/AgQl/AgQ2 BEAAB LT
AgH/BgL/AgQL/AgQ2 AKX CD46 Io#ES LA, AgH/AgL/BgQl/AgQ2 HAKE LT
AgH/Agl/AgQ1/BgQ2 HA KL CD46 IS Lt otc, ZTRHDERL Y., gQ1,Q2 DIF
7)_§ CD46 ~DEGDBWICHEELTHAZ L 3bhol, -

. EDIT, MBFRHCRER LRSSV THL LROBREB LN S 2 EH % soluble CD46 &

FACS ZRAVWTRHRSELE. To#E. HHV6A @ gHgLgQl/gQ2 # & &
(AgH/AgL/AgQ1/AgQ2)E CD46 o#E4 Lizmicst L, HHV-6B @ gH/gl/igQl/igQ2 HA
(BgH/BgL/BgQ1/BgQ2)i CD46 (TS LA o, ZDOT & hb, KUK, Western blotting
PoEBENERMN, FACS 2 AV - HIERE COFBAMBITIcBO T hRERENT:,




5. HHV-6AgQl % HHV-6B gQl LA e VA NRY ) ADBIR VA NVABEEES
Nighot, 8- T, HHV-6B gQl X, HHV-6A gQl O U A VRABERIZBIT 5 %E 2R
BTERNWILEHELNE RS,

SEIOBEIZ LY, HHV-6A © gH/gL/gQ1/gQ2 BHAfk: HHV-6B @ gH/gL/igQ1/gQ2
A0 CD46 ~DFEADBEVIIE, F gQl gQ2 BEELTWBZ EBALMERoT,
X5z, HHV-6BgH & iZ®R7%: Y, HHV-6B ¢gQl iX HHV-6AgQl DU A N AERUT BT S
BB EZRBFCERVWI L EHALME RS,

Lk, EBEIZ, B b~V X U A VA 6 (human herpesvirus 6, HHV-6) OE& KO
RERTHS gH, gl, gQL, gQ2 D 535, YOETFH CD4I6 ~DFEEDEWVCHEE LTS
PEBATHILEANL LELDOTHSH, HHV-6A O gH/igL/igQligQ2 BEEE
HHV-6B @ gH/gl/gQl/gQ2 BEHD CD46 ~DREADEWITIX, FiC gQl, gQ2 AHEL
TWBZEEFALMIL, &5i2, HHV-6BgH &3R4 v HHV-6B gQ1 i HHV-6A gQ1
DTANABRICBITAEREZRBCELRNWIEHLHALMILEZZ 0D, MEHSERHL
BB,

LoT, AHAEZ, B (BER) ORUEB/IEENHD LB,






