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A cumulative number of MAVs are being discovered in hematophagous arthropods all over the world. There is a
potential impact on the fithess and competence of the vector. Therefore, more research is needed to expand the
knowledge about their prevalence, distribution, and diversity. The trend of MAVs reported in the literature
enlightens how researches about MAVs are on the increase. The past decades have shown a dramatic surge in
the literature recounting novel MSVs and classical arboviruses. The increase in research interest has provided new
understanding about viral diversity and evolution. Finally, the new viruses discovered have created curiosity in their

use as potential biological control agents.

Mosquito-Associated Viruses

| 1. Flaviridae

Flaviviruses are enveloped, spherical, and about 50 nm in diameter. The surface proteins of the viral capsid are
arranged in an icosahedral-like symmetry. They have a monopartite, linear, sSSRNA(+) genome of about 9.7-12 kb
[l These viruses can be divided into three main groups: those that are maintained in an arthropod—vertebrate
cycle and strictly depend on each other are called dual-host flaviviruses [Z: those that are limited to vertebrates
with an unknown arthropod relationship are known as vertebrate-specific flavivirus [B; and those that replicate only
in insect cell lines are termed insect-specific flaviviruses 4B Flaviviruses and flavivirus-specific antibodies

detected in West Africa are shown in Figure 1.
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Figure 1. Distribution of MAVs in West Africa. A—C Mosquito-borne viruses (A) Flaviviridae; (B) Togaviridae; (C)
Peribunyaviridae, Rhabdoviridae and Reoviridae; (D) Mosquito-specific viruses. Location of the signs in the country
was chosen randomly and does not refer to the location where the study was performed; * = Proposed taxon; ** =
Unclassified viruses.

The application of next generation sequencing (NGS) techniques in virus discovery has led to the identification and
isolation of numerous MSVs B, West Africa is not left out in this discovery, and MAVs known to cause outbreaks
and those which are not associated with human infections are outlined in Table 1. The first mosquito-specific
flavivirus isolated was cell fusing agent virus (CFAV) in 1975 [, but this virus was never identified in West Africa
until 2016 in Ghana . CFAV was isolated from mosquitoes collected via a mosquito surveillance field work from
2015 to 2016 in Ghana. Examples of other MSVs identified in West Africa include: Nounane virus and Nienokoue
virus (Cote d’Ivoire); Anopheles flavivirus-like virus and Barkedii virus (Senegal); and Culex flavivirus (Ghana) RI19]
[BIILI2 Nounane and Nienokoue viruses were identified in Tai National Park, a tropical rainforest zone, from
the Culex and Uranotaenia mosquitoes respectively 12121,

Table 1. Mosquito-associated viruses (MAVs) discovered in West Africa from 1951-2021.

Year of .
. Name of . Source of Virus
Family Virus Virus Country Detection Reference
Detection
Flaviviridae Mosquito-borne viruses
Cape . [13]
Dengue 2009 Verde Aedes aegypti
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. Name of Ye_ar o Source of Virus
Family Virus De\t,:er:tison Country Detection Reference
2014/15 \(/:;Z‘Z Ae. aegypti [
2016/17 Ghana Serology/Human (L)
2016/17 Ghana Human (18]
2014/2016 Ghana Serology/Human (L]
w74 senegal g .
1983 Senegal Human (19
1990 Senegal Aedes sp 20
2015/19 Senegal Human (21]
1999 Senegal Aedes sp 22I
2009/10  Senegal - e (23]
aegypti, Serology/Human
1964 Nigeria Serology/Human (24]
1975 Nigeria Serology/Human 23]
2001 Nigeria Serology/Human [26]
2010 * Nigeria Serology/Human 21]
2011 Nigeria Serology/Human (28]
2013 * Nigeria Serology/Human (29)
2014 * Nigeria Serology/Human 9
1987/93 Benin Serology/Human 21
2010 Benin Serology/Human 22
2019 Benin Serology/Human; Human 23]
2015 Mauritania Serology/Human 24
2017 Burkina Serology/Human &8l
Faso
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Name of Year of
Family Virus

O Detection
2016
2019
1980

1983/86
2013/14
2015/17
2014
2016/17
2016
1982
2004
2016
2013/14
2017

2003/4

2016

Country

Burkina
Faso

Burkina
Faso

Burkina
Faso

Burkina
Faso

Burkina
Faso

Burkina
Faso

Burkina
Faso

Burkina
Faso

Burkina
Faso

Burkina
Faso

Burkina
Faso

Burkina
Faso

Burkina
Faso

Burkina
Faso

Burkina
Faso

Burkina
Faso

Source of Virus

Detection

Serology/Human

Serology/Human

Aedes sp

Aedes sp

Serology/Human

Serology/Human

Serology/Human

Serology/Human

Serology/Human

Serology/Human

Serology/Human

Serology/Human

Serology/Human

Serology/Human

Serology/Human

Serology/Human

Reference

[36]

[42]

[44]

[47]

https://encyclopedia.pub/entry/10775

5/22



Mosquito-Associated Viruses in West Africa | Encyclopedia.pub

Name of

Family Virus

Dengue

West Nile

Year of

Virus

Detection

2009/13

2006

1999

2010

2011/12

2017

2019

1978/91

2006/8

2016 *

2012/13

2012/13

1972/75

1998/99

1951/55

1968/69

1963

1975

1987

2011/12

Country

Mali
Mali

Cote
d’lvoire

Cote
d’lvoire

Cote
d’lvoire

Coéte
d’lvoire

Cote
d’lvoire

Guinea

Sierra
Leone

Sierra
Leone

Sierra
Leone

Senegal
Senegal
Senegal
Nigeria
Nigeria
Nigeria
Nigeria
Nigeria

Nigeria

Source of Virus
Detection

Serology/Human
Serology/Human

Mosquitoes,
Serology/Human

Serology/Human, Human

Serology/Human, Human

Serology/Human, Human

Serology/Human

Mosquitoes

Serology/Human

Serology/Human

Serology/Human

Culex sp, Aedes sp
Serology/Human
Masonia uniformis
Serology/Human
Serology/human
Serology/Human
Serology/Human
Serology/Horses

Serology/Horses

Reference

[51]

[52]

[53]

[54]

E
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B

B

&

B

E

B

B

B
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. Name of Ye_ar 2 Source of Virus
Family Virus De\t,:er:tison Country Detection Reference
2018 Nigeria Human (]
2015 Mauritania Serology/Human 24
2009/13 Mali Serology/Human (1]
2006/8 f:;:i Serology/Human 9]
Zika 2016 \(/:;zi Ae. aegytpi [z2]
2016 Mali Serology/Human 23]
1972/75 Senegal Serology/Human 63|
1999 Cétg Mosquitoes, 53]
d’lvoire Serology/Human
2010/14 Gambia Serology [74]
1975 * Nigeria Serology (23]
1951/55 Nigeria Serology/Human [65]
2018 Nigeria Serology (1]
Yellow Fever 1989 Nigeria Serology/horses (69
1951/55 Nigeria Serology/Human [65]
1968/69 Nigeria Serology/Human (6o]
1975 Nigeria Serology/Human (68]
1972/75 Senegal Serology/Human (&3]
1976 Senegal Aedes sp [z5]
2003/8 Burkina Serology/Human (6]
Faso
198386  Durkina Aedes sp [39]
Faso
1983 Burkina e 77
Faso
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Name of LU Source of Virus
Family Virus Virus Country Detection Reference
Detection
1999 e Serology/Human (8]
Faso
1987 Mali Serology/Human el
2006 Mali Serology/Human (2]
1999 Cote Mosquitoes, 53]
d’lvoire Serology/Human
2006/09 sierra Serology/Human 9
Leone
1977/80 Ghana Human (89)
1963 Ghana Human (0l
1969/70 Ghana Human 89
2011 Ghana Human &1l
Usutu 2012/13 Senegal Culex sp (62!
1972/1977 Senegal Aedes sp 2]
1972 Nigeria Turdus libonyanus (&3]
2018 Nigeria Serology/Human (]
2004 Burkina Serology/Human (53]
Faso
Cote . . [83]
2004 o Culex quinquefasciatus
d’lvoire
Wesselsbron 1972/75 Senegal Serology/Human (63)
1971 * Nigeria Serology/Horse (84]
1975 Nigeria Serology/Human [68]
1989 * Nigeria Serology/Horse (69
1998 Mauritania Aedes vexans (64]
1978/91 Guinea Mosquitoes (58]
Spondweni 1982 * Burkina Serology/Human [85]
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. Name of Ll 2 Source of Virus
Family Virus Virus Country Detection Reference
Detection
Faso
Kedougou 1978 * Senegal Aedes sp (86]
Ntaya 1977 Nigeria Serology/Human 7
Yaounde 2012/13 Senegal Culex sp [62]
Bagazza 2012/13 Senegal Culex sp [62]
1998/99 Senegal Aedes fowleri (64]
1998/99  Mauritania Culex neavei (64]
Barkedji 2012/13 Senegal Culex sp, Aedes sp (62!
Potiskum 1989 * Nigeria Serology/Horses (69
Uganda S 1989 * Nigeria Serology/Horses (69
Saboya 1978/91 Guinea Mosquitoes 58]
Togaviridae
Chikungunya 1963 Nigeria Aedes sp (8]
1969 Nigeria Serology/Human (89)
1968/69 Nigeria Serology/Human [66]
1989 * Nigeria Serology/Horse 69
1974 Nigeria Serology/Human (29
2009/10 Senegal Serology, Aedes sp o1l
1972/75 Senegal Serology/Human (63
2016/17 Ghana Serology/Human (L3]
2006 Benin Serology/Human 2
2009/13 Mali Serology/Human L
Togaviridae
Chikungunya 2012/13 f(iairrrlz Serology/Human (3]

https://encyclopedia.pub/entry/10775 9/22



Mosquito-Associated Viruses in West Africa | Encyclopedia.pub

Name of LU Source of Virus
Family Virus Virus Country Detection Reference
Detection
2016/17 sierra Serology/Human [94]
Leone
2006/8 sierra Serology/Human (59
Leone
2012/13 slerra Serology/Human (61)
Leone
1975/77 sierra Serology/Human 7]
Leone
1977 Liberia Serology/Human 7]
Semliki Forest 1971 Senegal Serology/Horses (5]
1951/55 Nigeria Serology/Human (65)
2014 * Nigeria Serology/Human (6]
Sindbis 2012/13 Senegal Culex sp (62l
1972/75 Senegal Serology (63]
Ndumu 2012/13 Senegal Several mosquitoes (63]
Onyongnyong 1989 * Nigeria Serology/Horses (69
1974 Nigeria Serology/Human 7
1975 Nigeria Serology/Human 7]
1954 Ghana Serology/Human 7]
1975/77 sierra Serology/Human 7]
Leone
Phenuiviridae
Rift Valley fever 1993/96 UL Aedes sp 9
Faso
Burkina [97]
1987 I h
98 Faso Serology/Sheep
2005/7 Burkina Serology/livestock 18]
Faso
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. Name of
Family Virus
134
Peribunyaviridae
Zinga
Bunyamwera
Arumowot

e — e e — i iy e

- =

e

Year of
Virus
Detection

1985/87

2006/8

1987 *

1978/91

2016

2015

2005/14

2016

1959
2016
1989
1998
2012/13
[135]
1998/99

1998

2015

1975/1977

1978 *

1951/55

1963

1978/91

1968/69

—r e e

Source of Virus

S lUs7 Detection
nglziga Serology/livestock
f;%rgi Serology/Human
Guinea Serology/Bats
Guinea Mosquitoes
Mali Serology/Human
Mali Serology/Human
Mali Serology/Bovine
Nger S
Nigeria Serology/Sheep
Nigeria Serology/Camels
Nigeria Seroloy/Horses
Senegal Culex sp, Serology
Senegal Aedes ochraceus
Senegal Culex poicilipes
Mauritania Culex poicilipes
136][137
Mauritania Serology/Human
Nigeria Serology/Human
Senegal Serology/Human
Nigeria Serology/Human
138
Nigeria M. africana
Guinea Mosquitoes
Nigeria Serology/Human

et e i

Reference
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n Torrent
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broader spectrum of pathogens was suggested by the distribution of sequencing reads and must be considered in

clinical diagnostics and epidemiological surveillance 249, Until now, a greater number of cases of CHIKV were

reported in Sierra Leone, Nigeria, and Senegal, compared to the very few cases in Ghana, Benin, Mali, and
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Year of .
Family Nsﬁﬁ:f Virus Country So‘g:ti :tfi(\)lI:rus
Detection
Bwamba 1969/72 Nigeria Serology/Human
1951/55 Nigeria Serology/Human
Ngari 2010 Mauritania Serology/Goat
Nyando 1972 * Senegal Serology/Human
[141]
Pongola 1963 Nigeria M. africana
Akabane [142] 5015 Nigeria Serology/Livestock
M’Poko 1978/91 Guinea Mosquitoes
Rhabdoviridae [143][144][145]
Mossuril 1978/91 Guinea Mosquitoes
[146]
Reoviridae
Acado 2012/13 Senegal Culex sp
Sanar 2012/13 Senegal LA S M.
uniformis
149 1998/99 Senegal Culex poicilipes
Kindix2Y1¥  197g/91 Guinea Mosquitoes
Afsr;zzzni(;rsse 1971 * Nigeria Serology/Horse
1993 * Nigeria Serology/Camels/Donkey/
Dogs/Horses
1993 * Nigeria Serology/Horse
1995 * Nigeria Serology/Horse
Flaviviridae Mosquito-specific viruses

Culex flavivirus

Cell fusing agent
virus

Anopheles
flavivirus-like 2

2016 Ghana
2016 Ghana
2012 Senegal

arboviruses.

Culex sp

Aedes aegypti

Anopheles sp

mosquito
Reference
[108]
[65]
109 gmented,
[110] » segment
listributed
[88]
ined in a
[111]
[58]
Tai virus.
ied via a
58] nal Park,
[143][144][145]
[62]
wot virus,
[L47)148]  \yamwera
., Nigeria,
(64] . .
quitoes In
[58]
[84]
[112]
vere also
[113] wiviridae,
he latest
L4 agal 151,
ysquitoes,
id to have
[115]
5 isolated
[115] ant vector
| interfere
[116] » involving
Jl against

The medically important mosquito-borne member of the family Phenuiviridae, with several reports, is the RVFV.

RVFV was reported in Burkina Faso, Sierra Leone, Guinea, Mali, Nigeria, Senegal, and Mauritania. It is likely that
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Yearof

. Name of ; Source of Virus 6 in Mali,
Family g Virus Country . Reference
14][15][16 - .
[14][15](16] Virus Detection Detection n culicine
A 2012 Senegal Anopheles s [L16]
flavivirus-like 1 g p P
Nienokoue 2004 ,COt.e culex species (7]
d’lvoire mosquitoes
Nounane 2004 ,COt.e Uranotaenlq [L18]
d’lvoire mashonaensis
Togaviridae r LE-
i 5 uitoes
Tal FOTQS‘ 2004 ,COt.e Culex decens [119] q
alphavirus d’lvoire
Peribunyaviridae TK
6 na.
Ferak 2004 ,COt.e Culex decens 1201
d’lvoire
Jonchet 2004 ,COt.e Culex sp (200 yashi,
d’Ivoire
:d
Cote 121
Herbert 2004 o Culex nebulosus
d’Ivoire
ot = ldo,
. ote 121
Tai 2004 dIvoire Culex sp ad of
Rhabdoviridae
A négal
Moussa 2004 ,COt.e Culex decens L
d’lvoire
Mesoniviridae Dengue
Odorna 2016 Ghana Aedes aegypti [L15]
].-P.
Dianke 2013 Senegal Culex poicilipes [L23]
es
Cavally 2016 Ghana Aedes aegypti L
Cavally 2004 ,COt.e Aedes harrisoni 24 |.; Faye,
d’lvoire
1egal,
Nse 2004 ,COt.e Culex nebulosus [125]
d’lvoire
1 Meno 2004 Cote Uranotaenia chorleyi [125]
ogic

Findings and Epidemiologic Considerations. emerg. Intect. Dis. 2003, 9, 362-367.

11. Faye, O.; Ba, Y.; Faye, O.; Talla, C.; Diallo, D.; Chen, R.; Mondo, M.; Ba, R.; Macondo, E.; Siby,
T.; et al. Urban Epidemic of Dengue Virus Serotype 3 Infection, Senegal, 2009. Emerg. Infect. Dis.
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Name of LU Source of Virus
Family g Virus Country . Reference
Virus = Detection _
1 Detection ria,
d’lvoire
Cote 125
1 Hana 2004 dIvoire Culex sp p.
Cote [125]
Moumo 2004 o Culex sp .
1 d’lvoire NN
Totiviridae
1 . /idence
Aedes_ gegyptl 2016 Ghana Aedes aegypti [L15]
totivirus t
Reoviridae
1 Aedes ng
- ; [115]
pseudoscutellaris 2015 Ghana Aedes aegypti ad.
reovirus
1 Cimodo 2008 cote Culex nebulosus [L26] a t
d’lvoire ecen
13,9,
Phenuiviridae
Phasi Charoen- . [115] .
1 like phasivirus 2016 Ghana Aedes aegypti dies
64-67.
1 Gouleako 2004 d’cl:voc:iere Culex sp [L27] \d
Negeviruses **
2 A llers
. Cote ] [128]
Dezidougou 1984 dIvoire Aedes aegypti
2 Iflaviridae A.
Aedes vexans [129] nfect.
. 2017 Senegal Aedes vexans
iflavirus
2 Permutotetraviridae <ouri,
Culex during
permutotetra-like 2016 Ghana Culex sp 115
virus
2 g, TR,
Nodaviridae
tcomes

during the 2017 Outbreak in Ouagadougou, Burkina Faso: A Retrospective Cohort Study. PLoS
ONE 2020, 15, e0238431.

24. Tarnagda, Z.; Cissé, A.; Bicaba, B.W.; Diagbouga, S.; Sagna, T.; llboudo, A.K.; Tialla, D.; Lingani,
M.; Sondo, K.A.; Yougbareé, |.; et al. Dengue Fever in Burkina Faso, 2016. Emerg. Infect. Dis.
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Name of LG Source of Virus
Family g Virus Country . Reference
Virus . Detection
2 Detection namou,
Mosinovirus 2004 ,COt.e Culicidae e -
d’lvoire
Xinmoviridae
2 2 Dans
Bolah_un virus 2012/15 Liberia Anopheles gambiae - 3urkina
variant 2
Unclassified *** N
2 -ornet, M.;
Unglasgnfred Bolah.un virus 2012/15 Burkina Anopheles gambiae 116 from
Riboviria variant 1 Faso
Unclassified Aedes aegypti . 115
Riboviria virga-like virus 2016 Ghana Aedes aegypti
2 'arra, B.
Unclassified . 115 .
Riboviria West Accra 2015 Ghana Aedes aegypti blic
Unclassified Mole Culex 2016 Ghana Culex s gk
2 Riboviria . a, T,
. . yeated
Unglass_rfred Goutanap 2004 ,COt.e Culex nebulosus [L31]
Riboviria d’Ivoire
1 i .
" Unglasgrrred Goutanap 2016 Ghana Culex sp - les, J.;
Riboviria
Unclassified . 115 2
Riboviria Tesano Aedes 2016 Ghana Aedes aegypti
a Unclassified . 115 .
< L Korle-bu Aedes 2016 Ghana Aedes aegypti 5 van
Riboviria
U U UTUUIRURUIRE Y- | <3 | o

2016 and 2017 in Ouagadougou, Burkina Faso. Heliyon 2020, 6, e04389.

32. Hashimoto, T.; Kutsuna, S.; Maeki, T.; Tajima, S.; Takaya, S.; Katanami, Y.; Yamamoto, K.;
* =TedagsbiitaeshhydH aydiianmnkuseatt, Y. Peimisodl Gase (EBerit we relasstirporiteseoed (ddn s Fasdy
pertedJapan in October 2016. Jpn. J. Infect. Dis. 2017, 70, 675-677.

313he pre%gn%% 61‘ ?ai.vwlruses n Wéscg Af(r%% |tg rrlroflhcr%il’.tel\g (R}I’g\/%k b‘L]J’tBarsg/I(r)nue%Pca Iy |mpor[gn eI\/I% su rls(ﬂrr(]: as
DEﬁ@SR/F\R'/X Hﬁ@%é@lt@d B Eovrrl%lsE(BlgﬁU] q\ﬁcﬂgrm%rgreqaq As‘g%?n g%r%%%aqﬂuq”s report on mosqurto—
borne Bvrvrlrzu)égts 'fr%l:ll}dqrggYE%' WI\?\?r ZIKV, and Uganda S virus in the 1950s 218 west Africa has experienced
XevEalimebréak Rt IE SV; Al laist fHe nRou tiety Airdvletmien-NikiewmsanApplassie, ddd Desentés, Raj@ alelnhic
heaBh Teainfiuetikeofidrifanizsitidetdviaes’ O e iG pétml Bireulatson tfalkyiMiges@siniidid from febrile
patieniadgdo tigae\Butkena dsa sedenhbulbEnlind MERBSWRS IticoHed ith QR db8gdi2 urkina Faso in 2017
35, EMiRIRIOR 10 PENYoreaks In Burkina Caso. ‘Rﬁrer\‘ivﬁbevéepf”ssi&éiéhﬁf ?\?“’N)iiﬁ.%r?}‘ﬁh‘ ABlogeun g0
TR S92 et LB Bl RS verdey Ghana, Maurtania, and Guineq,n a decreasing prder of
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inciBenkénar raetote, Bakoe, Relateddcare@ngaiNg @uibteakikctaber Wesoxéivdec@@ibes. The main
veckusdsuENNrce 20d€s Absglidis. (mainly Aedes aegypti) through which DENV is transmitted to humans
B BIREY 1. "SFhaS KA. Hend AR ek B Y e S hG ana, T GEY, 1. LAV g8 R Bodls
aegX’.);tngquol?g,Lji&?ﬁﬂgﬁedgfc'@, y m grt]tgﬂ %Slgrsc‘)oﬁjége é%@eé%%nde Dengue Hospitalisés Dans Une
Clinique Privée de Ouagadougou: Aspects Epidémiologiques, Diagnostiques et Evolutifs. Bull.
Soc. Pathol. Exot. 2017, 110, 291-296.

37. Collenberg, E.; Ouedraogo, T.; Ganamée, J.; Fickenscher, H.; Kynast-Wolf, G.; Becher, H.;
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