u

) <

The University of Osaka
Institutional Knowledge Archive

Relationship between U83 gene variation in human
Title herpesvirus 6 and secretion of the U83 gene
product

Author(s) |Rizalinda, Sjahril

Citation | KPrRKZE, 2009, {Et:m

Version Type

URL https://hdl. handle. net/11094/49907

rights
BEDNLA VI —Fy MARDFEDIFTONT VAL
o, MXDEEDHERFALTVWEY., £XDIF
Note A% CHLEDHZEIF. <a

href="https://www. Library. osaka-
u.ac. jp/thesis/#fclosed”> KPR KZEDIETF/ITIC DL
K/DETSRCEI W,

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



44

(22]

®

4

LD RK S D4R

s
s
=

4

Em

1]

hL $%
h #2

X A%

A

A

iooF

=)

&2

R e
5 o #ZAF

EVN

A

X &

=

HFYLE ey

Rizalinda Sjahril

ok (E P

¥ 22731 &
W24 3 24 A
OB 4 455 1 HEEH
&R TER T B BRBE IR 7

Relationship between U83 gene variation in human herpesvirus 6
and secretion of the U83 gene product
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The human herpesvirus 6 (HHV6) has two variants, A and B. The differences between the two are based on a

number of different properties, such as epidemiology, in vitro growth, reactivity to monoclonal antibodies, restriction
endonuclease mapping, and nucleotide sequence. The complete DNA sequence of HHV-6B strain HST has been compared
with that of HHV-6A. Marked differences were found in some of the deduced protein sequences. The U83 gene of HHV-6B
strain HST encodes a chemokine that functions as a chemoattractant for monocytes. The U83 gene in HHV-6A, lacking
signal peptide, most likely resulted in the inability to secrete the gene product. To determine the U83 gene deviation between
variants A and B, or acute and latent infections, their gene sequences were compared and analyzed. In addition, we
attempted to demonstrate the relationship between the functional differences of the U83 gene products and the DNA

sequence.

( FHERSOITHH# )

Thirty six isolates and 1 donor DNA sample of HHV-6 variants A and B that were sequenced were obtained from
individuals diagnosed with exanthem subitum and from bone marrow transplant recipients. Each HHV-6 isolate was
propagated in umbilical cord blood mononuclear cells (CBMC), in RPMI-10%FCS culture medium, and viral DNA was
collected from the supernatant after approximately 50% of the cells showed cytopathic effect. The viral DNA was amplified
by PCR, cloned into the pGEM-T Easy vector and sequenced. Analysis was performed using an ABI PRISM 3100 genetic
analyzer. At least 25 clones from each isolate were sequenced. Comparisons were carried out using the sequences of
HHV-6A (U1102), HHV-6B (Z29) and (HST). The U83 genes of all HHV-6A isolates did not have signal peptide sequence.
The U83 genes had no methionine at the initiation site of the signal peptide except for U1102 strain and the HHV-6A DNA
sample, in which the U83 chemokine was encoded in a different frame of the signal peptide sequence. Most of all variant B
viruses contained the complete U83 gene, even though some were found as a minor component. The length of the signal
peptide also varied in different isolates, ranging from 19 to 21 amino acids. The difference between viruses from transplant
recipients and exanthem subitum was not significant. However, there was a higher frequency of viruses having a stop codon
in its gene sequence among the reactivated viruses.

Next, expression of the U83 gene products of variant B, i.e. the wild type of HST (WT), a first methionine
knock-out of HST (KO), the frame shift type of HST (FS), and variant A (GS) were compared by transfection of HeLa cells
with GFP-U83 fusion plasmids. In HeLa cells the U83 gene products were localized to the cytosol. The mRNA amount in
the transfected HeLa cells measured by real-time PCR was lowest in WT, whereas in FS, KO and GS were 1.4, 2.9 and 2.0
times greater than WT, respectively. The amount of intracellular fusion protein in WT was found lower than FS, KO, and GS.
The highest secreted U83 gene product was in WT, lower in FS and were scarcely detected in the medium culture of KO and
GS. These results indicated that the U83 gene product was secreted in strains containing a methionine in the initiation site of
the signal peptide. The small amount of U83 gene product secreted by FS might be due to in-frame mRNA transcription by
misreading of the thymidine cluster.

Subsequently we performed sequence analysis of the U83 cDNA, in order to exclude the possibility that
variations were generated in the transfected HeLa cells. No variation was found among the mRNA of GS

U83-gene-transfected cells, but there were in WT and FS U83-gene-transfected cells. The variation of mRNA was the same

as that of viral DNA.
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U83 sequencing suggested that variant A was evolutionally divergent from variant B, and that variant B could be
separated into two subgroups, an HST-Z29 type and another type with a shorter U83 signal peptide. U83 gene variations
accumulated in variant A as well as in reactivated variant B after transplantation. None of variant A viruses encoded the
signal peptide found in variant B, and consequently no mature U83 gene product was secreted when using a eukaryotic
expression system. The HST-Z29 type of U83 gene product was secreted into the medium, partially secreted in the

frame-shifted HST-Z29, but not secreted when the gene encoding the initial methionine of the signal peptide was deleted.

WXEEDOHRDNDEER

E RAVRRATA VR 6 (HV-6) 12k 2 FEEO variant AFEEL., HST k0D USS ETEEMIMERITM TS
FANPE L UTHEET 5. APFFIT HIV-6A & B ICERM U BETEREZZHOT AV AL DN H > T bk
SENT Uz, HHV-6A OBCFNE B L13R720. SRR E THIEMEL S Nz HHIV-6B FICIRERSERH
NV, HIV-6A 71 VAR T FNVRTF RBa—RINTWinh oz, HV-6B ICB T ERIZ
FINRTFFEBO T 7 525 —OROES FICRERL TS LEX 5Nk, BERRAEIRIIBNT,

HST B OB T EMIEBRPICHWINDA, HHV-6A BIEBHIIDOAFF > 2@ L7k ST ROBIGTFE
PRSI NABN o, IBI. TLMADTNEY A T TEBAMICHWI N, ZHZRNA O T OBD
REOFWRERL TS ZEMRBREI N, FHRBIHRLBERITHLTO T TN VEARENWT DT
LEWREIES LODIREEEZTANNVABETHIEEZHSMILE, Ko THMIET 2 DD EBD D,





