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PRIMARY GOALS

* Perform bioinformatic analysis

* Shotgun metagenomic sequencing of total
RNA extracted from pools of Aedes aegypti
captured in Recife, Brazil (now in established
colony at CSU)

* Single-end, 150 bp reads from lllumina
NextSeq500

* Further characterized sequences of
interest

* Genome annotation, pairwise identity,
phylogenic & variant analysis



GLOBAL MAP OF THE PREDICTED DISTRIBUTION
OF AEDES AEGYPTI IN 2015

Moritz UG Kraemer, Marianne E Sinka, Kirsten A Duda, Adrian QN Mylne, Freya M Shearer, Christopher M Barker, Chester G Moore, Roberta G Carvalho, Giovanini E Coelho, Wim Van Bortel, Guy Hendrickx, Francis Schaffner,
Igbal RF Elyazar, Hwa-Jen Teng, Oliver J Brady, Jane P Messina, David M Pigott, Thomas W Scott, David L Smith, GR William Wint, Nick Golding, Simon | Hay - elifesciences.org/content/4/e08347, File:Global Aedes aegypti
distribution.gif




Quality
Assessment

* Fastqgc v0.11

BIOINFORMATICS WORKFLOW

Quality
Trimming

Cutadapt v3.5
AGATCGGAAGAG

Trim w/ Q scores
<30 from both
ends

80 base minimum

=== Summary ===
Total reads processed:
Reads with adapters:

== Read fate breakdown ==
Reads that were too short:
Reads written (passing filters):

Total base pairs processed:
Quality-trimmed:
Total written (filtered):

4,095,494
241,540 (5.9%)

521,187 (12.7%)
3,574,307 (87.3%)

618,419,594 bp
87,124,033 bp (14.1%)
505,947,706 bp (81.8%)

Host Filter
Index

Create index of
Aedes aegypti
complete
genome

Variant
Analysis

SAM file
generated by
mapping data
against closest
reference index

Lofreq v2.1

Mapping

Bowtie2 v2.4 in
local mode

0.74% aligned 0
times to A.

aegypti

Coverage
Assessment

Index built from
assembled
contigs

Reads mapped
against contig
index

Assembly

Spades v3.15

Unmapped
reads
assembled into
135 contigs

BLAST

Blastn of 12
contigs with
highest
coverage depth



% Adapter

Quality scores across all bases {Sanger / llumina 1.9 encoding) 100
36 z 5 7 z llurnina Universal Adapter
lllumina Small RNA 3' Adapter
a0 lllumina Small RNA 5' Adapter
Mextera Transposase Sequence
o SOLID Small RNA Adapter
70
60
H 50
Pre-trim
40
30
20
10
-
v 1 23 45 6 7 8 8 1519 2529 35-38 45-49 55-59 §5-6% 75-79 85-88 95-899 110-114 125-129 140
1234586789 1519 30-34 45-49 60-64 75-79 90-94 105-109 120-124 135-139 150-151
Position in read {bp}
Position in read {bp}
Quality scores across all bases (Sanger / llumina 1.8 encading) % Adapter
36 e T 3 r T 5T E E 100
lllumina Universal Adapter
llurnina Small RMNA 3' Adapter
90 lllumina Small RNA 5' Adapter
Mextera Transposase Sequence
. S0LID small RNA Adapter
70
&0
Post-trim 50
40
20
20
10
123 456 789 1519 30-34 45-49 60-64 73-79 90-94 105-109 120-124 135-139 150-151 o 1 2 3 4 5 6 7 8 8 15192529 35-38 45-49 3539 65-69 72-79 85-86 95-99 110-114 125129 140

Position in read (bp) Position in read (bp)



BLAST RESULTS

reads mapped against contigs NCBI blastn of contigs
“contig # reads sequence mean top BLAST hit query cover Percgnt accession pathogen family
mapped length coverage identity
2 3451 4695 103 Yeltsovka tombus-like_virus putative capsid 90% 80% MW251332.1 Tombusviridae
3 3367 3837 127 PCLV isolate Rio segment M 99% 100% NC_038261.1 Bunyavirales
1 2613 6781 55 PCLV isolate Rio segment L 99% 100% NC_038262.1 Bunyavirales
4 2503 3089 115 Guadeloupe mosquito virus segment RNA1 100% 100% MW434816.1 unclassified
11 1877 1341 202 PCLV isolate Rio segment S 100% 100% NC_038263.1 Bunyavirales
5 1037 1632 85 Guadeloupe mosquito virus segment RNA2 100% 99% MW434807.1 unclassified
13 779 1278 88 n.d. = = = =
9 344 1423 35 Chap-like virus isolate CLv.PozaRica20 ORF gene 99% 100% MT742176.1 Partitiviridae
10 311 1348 33 Aedes aegypti leucine-rich repeat transmembrane neuronal protein 3 4% 95% XM_001659114.2 -
6 251 1585 22 Elizabethkingia anophelis strain 2-8 chromosome 99% 100% CP071530.1 Weeksellaceae
197 1454 19 Verdadero virus isolate Vv.PozaRica20 putative capsid 99% 100% MT742175.1 Partitiviridae
7 144 1455 13 Elizabethkingia anophelis JUNP 353 DNA 100% 100% AP022313.1 Weeksellaceae

PCLV = Phasi Charoen-like virus

“contigs derived from Spades assembly of remaining reads when filtered against Aedes aegypti genome
(GCA_002204515.1)

n.d. = no hits returned for BLAST of contig



Yeltsovka tombus-like_virus isolate Koltsovo/YTLV/2019 putative polyprotein and
putative capsid protein genes, complete cds

GenBank: MW251332.1 . . .
EASTA Graphics Tolivirales; Tombusviridae

: Tomato bushy stunt virus
Go to: |

)

Locus MW251332 4317 bp RNA linear VRL ©5-APR-2022 GENOME

DEFINITION Yeltsovka tombus-like virus isolate Koltsovo/YTLV/2019 putative Genomic RNA (4.7 kb) ORF2 ORF4
polyprotein and putative capsid protein genes, complete cds. - | R o

ACCESSION MW251332

VERSION MW251332.1 R }

KEYWORDS — : R

SOURCE Yeltsovka tombus-like_virus 5= . ¥ OH3

- Supprassion ‘
ORGANISM Yeltsovka tombus-like_virus of termination . _——OH 5

Viruses; Riboviria; Orthornavirae; Kitrinoviricota; &mgenomkRNA(12Kmv

Tolucaviricetes; Tolivirales; Tombusviridae.
REFERENCE 1 (bases 1 to 4317)
AUTHORS  Ternovoi,V.A., Shvalov,A.N., Kartashev,M.Y., Ponomareva,E.P.,
Tupota,N.L., Horoshavin,Y.Y.A., Bayandin,R.B., Gladysheva,A.V.,

[ WP ]
5 OH 3"
Leaky scan Tifl-:\J'

Subgenomic RNA (0.9 Kb)

Mikryukova,T.P. , Tregubchak,T.Vv., Ilyinykh,A.V. and Loktev,V.B. Monaopartite, linear, ssRNA(+) genome of 4-5.4 kb, which lacks a cap structure and a poly(A)tail.
TITLE Coquillettidia richardii viruses
JOURNAL  Unpublished . i
REFERENCE 2 (bases 1 to 4317) Published online 2018 Dec 18. doi: 10.1016/j.virol.2018.12.009

Diverse RNA viruses of arthropod origin in the blood of fruit bats suggest a link
between bat and arthropod viromes

Andrew J. Bennett,! Trenton Bushmaker,2 Kenneth Cameron,? Alain Ondzie,® Fabien R. Niama,* Henri-Joseph Parra,*

Jean-Vivien Mombouli,* Sarah H. Olson,® Vincent J Munster,? and Tony L. Goldberg™®’

= Author information » Copyright and License information  Disclaimer



TOMBUS-LIKE VIRUS COVERAGE & ANNOTATION

Mapped against index of contig Moapped against index of YTLV

Consensus
NODE_2_length 46.. =

MW251332.1
putative capsid protein CDS

Coverage

EEE EE é Coverage EE
Min: 1 E=E == = Min: 1 = E
Max: 358 =E==E E= = Max: 247 === =
Mean: 103 === EE g Mean: 41 §_§§E
Consensus

ldentity
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putative polyprotein CDS *

.“ S

Max = Total Query Per. Ac
Description Scientific Name A% | HEY E : Ex

Score Score Cover wvalue Ident Len Accession
-

"

tsovka tombus-like_virus isolate Koltsovo/YTLVI2019 putative polyprotein and putat

id protein ge .. Yeltsovka tombu

Lo 3133 03133 90% 040 80.05% 4317
Hammarskog tombus-like virus strain S

V2513321

11, partial genome

Hammarskog to... 3103 3103 88% 0.0 60.36% 4166 MN513379.1
Yongsan tombus-like virus 1 strain A16.1368/ROK/2016 hypothetical protein 1, hypothetical protein 2,_and hypot

_..Yongsan tombus... 2252 2252 93% 0.0 76.24%
Mosquito nodavirus MNV-1 coat protein gene, partial cds

5 Mosquito nodavi .. 1908 1908 24% 0.0 97.17%

©

ooQ/QoB@

Riboviria sp. isolate long-tailedtitiSdcon

& hypothetical protein gene,_partia

Riboviria sp. 584 584 0% 0.012 100.00% 1095




TOMBUS-LIKE VIRUS VARIANT ANALYSIS

Consensus

Iy T 1§ I - L} ¥ 1 o

NODE_2_length ... 3iSameI s ey s e e o e g T e e

POS ID REF ALT QUAL FILTER INFO

171 A C 1494 PASS DP=65;AF=0.969231;SB=0;DP4=0,2,0,63
172 C T 1625 PASS DP=65;AF=0.969231,;SB=0;DP4=0,2,0,63
246 T C 5973 PASS DP=215;AF=0.995349;SB=0;DP4=0,1,0,214
306 C A 1847 PASS DP=76,AF=0.986842;SB=0;DP4=0,1,0,75
1175 T G 1949 PASS DP=83;AF=0.975904;SB=0;DP4=0,2,0,81
2845 A C 1637 PASS DP=53;AF=0.981132;SB=0;DP4=0,1,0,52
2850 T G 1161 PASS DP=45;AF=0.955556,SB=0;DP4=0,1,0,43
2865 T G 1000 PASS DP=38;AF=0.947368;SB=0;,DP4=0,2,0,36
2871 C T 1008 PASS DP=38;AF=0.973684,SB=0,DP4=0,1,0,37
3213 T A 1386 PASS DP=67;AF=0.985075;SB=0;DP4=0,1,0,66
3441 C T 498 PASS DP=57,AF=0.736842,SB=0;DP4=0,15,0,42
3444 A C 506 PASS DP=57;AF=0.736842;SB=0;DP4=0,15,0,42
3561 A C 436 PASS DP=22;AF=0.954545;SB=0;DP4=0,1,0,21
3723 T A 1945 PASS DP=82;AF=0.987805,SB=0;DP4=0,1,0,81
3816 C T 3222 PASS DP=123;AF=0.983740;,SB=0;DP4=0,2,0,121
3819 G C 3296 PASS DP=123;AF=0.983740,SB=0;DP4=0,2,0,121
3864 C A 1154 PASS DP=39;AF=0.974359;SB=0;DP4=0,1,0,38
3979 G T 4118 PASS DP=226;AF=0.995575;SB=0;DP4=0,1,0,225
4005 T A 4837 PASS

DP=226;AF=0.995575;SB=0;DP4=0,1,0,225




PCLV SEGM COVERAGE & ANNOTATION

Consensus

4
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Coverage
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Contig 3
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glycoprotein COS
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PHASIVIRUS

Glycoprotein (Gn and Gc)

Genomic RNA
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Journal of Parasitology and Vector Biology Vol. 3(1), pp. 19-21, January 2011
Available online at http//www.academicjournals.org/JPVB
ISSN 2141-2510 ©2011 Academic Journals

Short Communication

Prevalence of Phasi Charoen virus in female
mosquitoes

Yusuke Sayama'?, Yuki Eshita®, Takuya Yamao®, Miho Nishimura®, Tomomitsu Satho?,
Raweewan Srisawat®, Narumon Komalamisra®, Yupha Rongsriyams, Kouiji Sakai', Shuetsu

Fukushi', Masayuki Saijo’, Hitoshi Oshitani? Ichiro Kurane', Shigeru Morikawa' and
Tetsuya Mizutani™

* Phasi Charoen virus initially isolated in
Thailand from mosquito larvae

e ~20% of adult female mosquitos infected
by PhaVv

https://viralzone.expasy.org/8476
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Bunyamera virus (NP_047211.1)
—— La Crosse virus (NP_671968.1)

l__1 Tomato spotted wilt virus (NP_049362.1)
(NP_619710.1)

Impatiens necrotic wilt virus

- Sin Nombre virus (NP_941976.1)
L Hanta virus 10 (YP_138530.1)
1 —— Dugbe virus (NP_690576.1)
— Crimean-Congo virus (YP_325663.1)

1 y Uukuniemi virus (NP_941973.1)
£ Rift Valley fever virus (YP_003848704.1)
1 Gouleako virus (AEJ38175.1)

Phasi Charoen-like virus (AIF71030.1)

1

0.4

Bunyamwera virus (NP_047212.1)
La Crosse virus (NP_671969.1)

|:1 Tomato spotted wilt virus (NP_049359.1)
Impatiens necrotic wilt virus (NP_619691.1)
|:1 Sin Nombre virus (NP_941974.1)
1 1 Hanta virus Z10 (YP_138532.1)
{Dugbe virus (NP_690575.1)
0.97 Crimean-Congo virus (NP_950235.1)

Gouleako virus (AEJ38174.1)

0.4

Bunyamwera virus (NP_047213.1)
La Crosse virus (NP_671970.1)

|:1 Tomato spotted wilt virus (NP_049361.1)

Impatiens necrotic spot virus (NP_619709.1)

= Sin Nombre virus (NP_941975.1)
L Hanta virus 10 (YP_138528.1)
Dugbe virus (NP_690574.1)
Crimean-Congo virus (NP_950237.1)
Uukuniemi virus (NP_941980.1)
Rift Valley fever virus (YP_003848707.1)
Gouleako virus (AEJ38173.1)
Phasi Charoen-like virus (AIF71032.1)

1

0.99

0.4

°
1 n Uukuniemi virus (NP_941979.1) /
E Rift Valley fever virus (YP_003848705.1)
Phasi Charoen-like virus (AIF71031.1)

Virology 464-465 (2014) 312-319

Contents lists available at ScienceDirect

Virology

sEVIER journal homepage: www.elsevier.com/locate/yviro

Metagenomic shotgun sequencing of a Bunyavirus in wild-caught
Aedes aegypti from Thailand informs the evolutionary and genomic
history of the Phleboviruses

( ! ’ CrossMark

James Angus Chandler®*, Panpim Thongsripong *>!, Amy Green¢,
Pattamaporn Kittayapong, Bruce A. Wilcox *¢, Gary P. Schroth ', Durrell D. Kapan ",
Shannon N. Bennett **

* Phasi Chareon-like virus is basal to RVFV
PCLV lacks a key virulence gene that is
present in all other Phleboviruses

Transmission dynamics of an insect-specific flavivirus in a naturally infected
Culex pipiens laboratory colony and effects of co-infection on vector competence
for West Nile virus

Bethany G. Bolling ¥, Francisco J. Olea-Popelka °, Lars Eisen ?, Chester G. Moore 2, Carol D. Blair 2

# Arthropod-borne and Infectious Diseases Laboratory, Department of Microbiology, Immunology and Pathology, Colorado State University, Fort Collins, CO, USA
b Veterinary Preventive Medicine, Department of Clinical Sciences, Colorado State University, Fort Collins, CO, USA

* ISVs may modulate arboviruses



Viruses; Riboviria; Orthornavirae; Negarnaviricota; Polyploviricotina; Ellioviricetes; Bunyavirales; Phenuiviridae

Tcrln;mlf:?: hemarehagic fevar virus E Nafrovirus
T Armadiilidivm vulgare 6
" Armadillidivm vulgars 7
100 Armadillidium velgare B

9o == Armadillidium vuigare 3
L!,?! 2 Armadildium vulgare 1 »
Armadillidizm vulgare 4 :

*

L [ Cumulo virus il -
L8 Gouleako virus ¢ UnClassified
Rice grassy stun? virus ;
Rice stripe vinus E Tonunins
o@r Daphnia pulicaria
Daphnin pulex v New phlebovirus ineage (suggested)
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b Julien Thézé', Sébastien Ledercq', Bouziane Moumen', Richard Cordaux’, and Clément Gilbert'*
'Université de Poitiers, UMR CNRS 7267 Ecologie et Biologie des Interactions, Equipe Ecologie Evolution Symbiose, Poitiers, France
@ @ @ @ @ 2State Key Laboratory of Microbial Resources, Institute of Microbiology, Chinese Academy of Sdences, Beijing, China
Masnalan Insec Cnmtncomn  Arschinkd Plant *Corresponding author: E-mail: clement.gilbert@univ-poitiers fr.
Vertebrate hosts: Arthropod hosts Cther hosts Accepted: July 25, 2014




VARIANT ANALYSIS

Contig 3
4 4 2 2 4 1.26 32 3 ”
(PCLV isolate Rio segM) Consensus
NC_0382611 g L — ,;:i I - LIS LB !'*;! — !?_ w:i;;.
Pos 1D REF AT QUAL FLTER INFO = : .l : : = I| T 1 I | ll_,l =
103 . A T 63  PASS DP=14;AF=0.428571;SB=3;DP4=2,6,0,6 - : , : — o . —

128 A G 115 PASS DP=18;AF=0.444444;SB=0;DP4=2,7,2,6 LT - I L - . .

167 C A 73 PASS DP=61;AF=0.147541;SB=41;DP4=36,14,0,9 % = ' ' —— _
173 T A 57 PASS  DP=62;AF=0.129032;SB=33;DP4=36,18,0,8 ———T 5 R

251 A G 55 PASS DP=180;AF=0.027778;SB=2;DP4=36,138,0,5 ~————— jo— = = -

281 T G 60 PASS DP=246;AF=0.032520;SB=0;DP4=20,218,0,8 : | =

289 G T 77 PASS DP=244;AF=0.032787;SB=0;DP4=17,219,0,8 T | — A , ,

325 A C 8  PASS  DP=223;AF=0.035874;SB=0;DP4=8,207,0,8 : , — I — e T
337 A G 111 PASS DP=228;AF=0.035088;SB=0;DP4=8,212,0,8 I — : I — : —

457 A G 5201 PASS DP=162;AF=0.975309;SB=0;DP4=0,3,10,148 3 3 3 3
895 T C 146 PASS DP=122;AF=0.073770;SB=0;DP4=19,94,1,8

1013 T C 1908 PASS DP=118;AF=0.584746;SB=15;DP4=14,35,8,61

1186 G A 57 PASS  DP=92;AF=0.043478;SB=2;DP4=19,69,0,4

1216 A G 3051 PASS  DP=95;AF=0.957895;SB=0;DP4=0,4,18,73

1267 G A 1919 PASS DP=119;AF=0.579832;SB=6;DP4=6,43,15,54

1333 C T 3912 PASS DP=116;AF=1.000000;SB=0;DP4=0,0,19,97 ATTTTCTTT [GTTTTGTAZ ;O TTTT

1524 T C 1724 PASS DP=142;AF=0.478873;SB=15;DP4=19,55,7,61 : e

1670 A G 3457 PASS DP=107;AF=0.990654;SB=0;DP4=0,0,15,91

1759 C T 642 PASS  DP=45;AF=0.511111;SB=7;DP4=9,12,5,18

2515 T C 911 PASS DP=103;AF=0.349515;SB=1;DP4=12,55,5,31

2762 G T 1666 PASS DP=131;AF=0.480916;SB=1;DP4=17,48,14,49

2881 C T 2368 PASS DP=161;AF=0.552795;SB=1;DP4=6,66,9,80

2920 T G 2881 PASS  DP=87;AF=0.988506;SB=0;DP4=0,1,16,70

3268 T A 844 PASS DP=77;AF=0.441558;SB=16;DP4=5,38,12,22

3460 T C 4003 PASS DP=131;AF=0.977099;SB=0;DP4=0,2,40,88

3469 A G 1701 PASS DP=135;AF=0.488889;SB=7;DP4=23,45,15,51

3486 T C 1705 PASS DP=141;AF=0.489362;SB=10;DP4=23,49,13,56

3538 C T 54 PASS DP=159;AF=0.031447;SB=4;DP4=41,113,0,5

3823 T A 3070 PASS DP=262;AF=0.446565;SB=7;DP4=0,145,2,115

3844 T C 76 PASS DP=238;AF=0.025210;SB=0;DP4=1,231,0,6
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