Viral glycoprotein gp150 promotes sexual transmission of Murid Herpesvirus-4
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Gammaherpesviruses are important pathogens in human and veterinary medicine. During co-evolution with their hosts, they developed many strategies allowing
them to shed infectious particles in presence of immune response. Understanding these strategies is likely to be important to control infection. Interestingly, we
recently observed that the Murid Herpesvirus 4 (MuHV-4), a gammaherpesvirus infecting laboratory mice, could be excreted in the female genital mucosa and be
sexually transmitted. This model offers therefore the opportunity to understand mechanisms underlying natural transmission. In this study, we tested the
importance of a specific viral glycoprotein, gp150, in the context of MuHV-4 sexual transmission by comparing the capacity of transmission of a wild type and a
gp150 deficient strains.
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nodes) and in the spleen. At
days 17 to 21, signal in SCLNs

gp150- Luc+ and the WT Luc+ strains.
Females were followed by in vivo imaging every day

WT Luc+ and gp150- Luc+ infected females were mated with uninfected males at
the moment of genital reexcretion of the virus. Males were imaged between 3

60 - B 108-
Q In vivo "Q g In order to follow lytic infection in mice, we used an in vivo imaging system based on the 2 — WT Luc+ 60
. . . . . . . . =~ ~ 107+ o
e o Imaging, + insertion of the luciferase gene into the viral genome. BALB/c females were infected =3 40 -~ gp150- Luc+ £ o
- ’ ‘ . . . . . . . = © 404 @ O
40 117 122 d24 931 > intranasally with MuHV-4 (wild type or gp150 deficient strains, both of them expressing o E 3 106~
o o o o . o o Y _S b I () a
Infra-nasal | Y ' the luciferase (WT Luc+ or gp150- Luc+ strains)). Mice were followed by in vivo imaging 2E — g o5 0
. . . . . . . . Qe v = I = 1 - T
infection in vivo (Y at days 7, 14 and 17 to 21 p.i. (post-infection). Females were mated with naive males 50 % * : EEE” St
i i . . . . e e 3 Hlsn O o <O NS00
IMAaging 5 when genital signal appeared, and males were imaged to determine transmission rate. 8 210 Opgood 85288
r—_ 103 ; .
Figure 1: The gp150- Luc+ strain | , . B a5 ns 6 8 10 12 14 16 18 20 2 WT Luc+ gp150- Luc+
& = < pc
. . e S & o o
does not display any deficit of = 55, o - g e i D o E _1sm.
" | lytic infection. g3 — 1l s oo o il i o :
. o . éqq_, 601 | T 3 D':'nuE':‘ 00280 q‘:f 0.6+ nEn QE) %103_ 5 _ ..“C_.’ -
I _ Atday 7 p.i, lytic infection was s, [ i g [ Bo-ommmemmmmeeee : """" 33, . 58 —=— & g 1000 .
T : : K | 8 100 o @ g P S © 10 ° 9
. 5 observed in regions 2 ol WTLuct g " " ol 6 . . =8 a 83 s00] #
£ - SRS -+~ gp150- Luc+ o 8 2 024 4 %" S S0 o >3
" s corresponding to the nose and - . , : . z 5 3 o ks
S (;, H H 17 18 19 20 21 ) : O O T T T 51 00 e SRR = 0 SO s s
E ¢ the lungs. At day 14 p.i., signal dpi WT Luc+ gp150- Luc+ Mok WTLucr geiateLucs Moclc T L icE et LhcE WT Lucs  on180- Lucs
= .£ was observed in the SCLNs
- (superficial ~ cervical  lymph || Eioyre 2: Replication in genital tract is similar for the Figure 3: Infection of males after transmission from infected females.
g
3
(a1]
and spleens decreased. NoO ' petween 17 and 21 days p.i. to detect a genital reexcretion and 21 days post-contact with females. A. Occurrence of positive genital signal in
significant difference in signal | f the virus. A. Occurrence of genital signal during these five males was compared: while 32% of males (11 males) were infected in the WT
intensities was observed

Luc+ group, only 3% (1 male) became infected in the gp150- Luc+ group (p<0.01
by Chi® test). B. Maximal genital signals observed in each male. C-E. ELISA on sera
(C) and measure of latency in spleens (D and E) confirmed the reduced infection
in the gp150- group. These results therefore show that the absence of gp150
leads to a strong deficit of genital transmission of the MuHV-4. dpc: days post-
contact.

days was compared : 77% and 64% of mice showed genital
signal for the WT Luc+ and the gpl50- Luc+ strains
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observed for each mice (p>0.05 by student test) also
showed no significant difference in genital tract colonization
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replicate similarly in the genital tract of females.

between the two strains (p>0.05
by linear model) excepted for
the SCLNs (p<0.05), where the
sighal observed in the gpl150-
group was higher than the WT
group. pi: post-infection.

gp150- Luc+

2. Gp150 promotes sexual transmission by increasing the release of infectious particles from vaginal cells
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from mice infected with WT Luc+ or gp150- Luc+ strains. We did not
highlight any increase of neutralization in absence of gpl50, it is
therefore unlikely that gpl50 promotes sexual transmission by
protecting the virus against neutralization.
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these experiments suggest that gpl50 promotes
transmission by allowing the release of virions from
infected vaginal cells.

In conclusion, our results show that, while gp150 is not required for efficient dissemination and maintenance of MuHV-4 within its host, it is essential for
efficient transmission, at least by the sexual route. Interestingly, the deficit of transmission observed in absence of gpl150 does not result from an
increased sensitivity to antibody neutralisation but reflects a release deficit of virions from vaginal epithelial cells. In the future, knowledge of the
implication of viral glycoproteins during transmission is likely to be decisive to develop strategies to block infection and transmission of

gammaherpesviruses.
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