
MIP280A4 FINAL 
PROJECT
Tyler Sherman

Fall 2022



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 Illumina 
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, 
Iqbal 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 I Hay - elifesciences.org/content/4/e08347, File:Global Aedes aegypti 
distribution.gif



BIOINFORMATICS WORKFLOW

Quality 
Assessment

• Fastqc v0.11

Quality 
Trimming

• Cutadapt v3.5

• AGATCGGAAGAG

• Trim w/ Q scores 

<30 from both 

ends

• 80 base minimum 

Host Fi lter 
Index

• Create index of 

Aedes aegypti 

complete 

genome

Mapping

• Bowtie2 v2.4 in 

local mode

• 0.74% aligned 0 

times to A. 

aegypti

Assembly

• Spades v3.15

• Unmapped 

reads 

assembled into 

135 contigs

BLAST

• Blastn of 12 

contigs with 

highest 

coverage depth

Coverage 
Assessment

• Index built from 

assembled 

contigs

• Reads mapped 

against contig 

index

=== Summary ===

Total reads processed: 4,095,494

Reads with adapters:         241,540 (5.9%)

== Read fate breakdown ==

Reads that were too short:          521,187 (12.7%)

Reads written (passing filters):   3,574,307 (87.3%)

Total base pairs processed:         618,419,594 bp

Quality-trimmed:                         87,124,033 bp (14.1%)

Total written (filtered):                505,947,706 bp (81.8%)

Variant 
Analysis

• SAM file 

generated by 

mapping data 

against closest 

reference index

• Lofreq v2.1



Pre-trim

Post-trim



BLAST RESULTS

reads mapped against contigs NCBI blastn of contigs

acontig
# reads 

mapped

sequence 

length

mean 

coverage
top BLAST hit query cover

percent 

identity
accession pathogen family 

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

8 197 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

acontigs derived from Spades assembly of remaining reads when filtered against Aedes aegypti genome 

(GCA_002204515.1)

PCLV = Phasi Charoen-like virus

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



Tolivirales; Tombusviridae
Tomato bushy stunt virus



TOMBUS-LIKE VIRUS COVERAGE & ANNOTATION

Coverage

Min: 1

Max: 358

Mean: 103

Coverage

Min: 1

Max: 247

Mean: 41

Pairwise 

identity: 73%

Mapped against index of YTLV Mapped against index of contig



TOMBUS-LIKE VIRUS VARIANT ANALYSIS

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

99.6%

Coverage

Min: 0

Max: 352

Mean: 123.4

Contig 3

(PCLV isolate 

Rio seg M)



PHASIVIRUS

https://viralzone.expasy.org/8476

• Phasi Charoen virus initially isolated in 

Thailand from mosquito larvae

• ~20% of adult female mosquitos infected 

by PhaV



• Phasi Chareon-like virus is basal to RVFV

• PCLV lacks a key virulence gene that is 

present in all other Phleboviruses

• ISVs may modulate arboviruses



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

PCLV
Phenuiviridae



VARIANT ANALYSIS

POS ID REF ALT QUAL FILTER INFO

103 . A T 63 PASS DP=14;AF=0.428571;SB=3;DP4=2,6,0,6

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

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

251 . A G 55 PASS DP=180;AF=0.027778;SB=2;DP4=36,138,0,5

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

325 . A C 85 PASS DP=223;AF=0.035874;SB=0;DP4=8,207,0,8

337 . A G 111 PASS DP=228;AF=0.035088;SB=0;DP4=8,212,0,8

457 . A G 5201 PASS DP=162;AF=0.975309;SB=0;DP4=0,3,10,148

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

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

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

Contig 3

(PCLV isolate Rio segM)



THANK YOU!


