USE OF GENETIC SEQUENCING TO DETERMINE THE IDENTITY OF BLACK FLIES (FAMILY:
SIMULIIDAE) IN THE SAN PEDRO RIVER (AZ, USA)

Introduction:

The San Pedro River (Fig.1), located in the southeastern part of
Arizona, is home to hundreds of migrating and residential birds, as well as
many species of mammals, amphibians, and reptiles who live in the
riparian area. The aquatic insects emerging from the river are a food

source for the terrestrial consumers in the San Pedro. Insects and able to see relations between the populations. We have concluded
invertebrates play a big role as consumers in the San Pedro River riparian - IR Lol | , that when we do this experiment in the future, we would want to
food web. The larvae of Simuliidae, a species of bIaCkfIy In the order - -’J. - S s e use more markers when analyzing the DNA of the samples. In
Diptera, serve as a major role in stream ecosystems. By doing this study it Al & WSS S e g o addition to COI, mitochondrial markers COIl, cytb, and ND4, as
can help us determine the heath and water qua“ty of the San Pedro River, seen used in Conflitti’'s thesis paper, would be used to get a more
as well as to be used in a long-term study in the determination of genetic accurate and specific DNA sequence

changes within populations and communities occurring due to seasonal
and intermittent stream flow. Simuliidae larvae grow in large numbers
under favorable conditions in streams, and because larval densities are
often so high, considerable amounts of sedimenting faecal pellets
iIncrease the local retention of organic material, thus providing nutrition for
iInvertebrates and micro-organisms, as wells as potentially fertilizing river
margins.(Bjorn,2004)

Future:

Up to this point, taxa identification of the aquatic invertebrates in
this study were done to the family level with a dichotomous key. In
the future, we will continue this study in determining species of
aquatic invertebrates in order to formulate microsatellites to be
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Our initial BLAST search of the best sequences we obtained showed Prosimulium frohnei
a species identification of Simulium paynei (Fig.5,6,7). The predicted Helodon decemarticulatus
I and observed melt curve comparison also confirmed this finding. The Drosophila melanogaster
B coloptera () predicted melt curve (Fig.8) has a peak at 82°C and a secondary peak

B simuiidae (3) Stegopterna mutata

I chronomicae 2 at 85°C. Our observed melt curve (Fig.9) showed similar peaks and L Simulium vittatum

~ LAl therefore provided more evidence of close relationship of our unknown COIUNExo 1 COILCO1490

to the S. paynel. A phylogenetic tree (Fig. 10) was created with the ——— Simulium encisoj

. samples we collected to show the relationship in DNA between them P
Greenkigsher. and other Simuliidae species. The tree showed a difference in data | i el

Fig. 1: San Pedro River collection sites with legend Fig. 2: San Pedro House collection site compared to our findings with the initial BLAST search. This could be Prosimulium exigens

due to the issue of using 3 larvae in order to get enough DNA to do the Helodon onehodacfus complexsp
sequencing, with the possibility of the larva being two different species. Simulium piper

Colours Legend

San Pedro House South Riffle

Simulium johannseni
San Pedro House North Pool ‘

San Pedro House Middle Riffle

San Pedro House South Pool

Procedure:

Aquatic invertebrate samples were collected from both riffles and
pools from a site in the San Pedro River (Fig.2). In riffles, we used a
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Description Scientific Name ot Sy = Sl o ; 1 1
) L SNaMe  Score Score Cover value Ident Len Accession 10 Simulium verecundum
v v v v v v
E ; u rbe r Sa l I l p I e r (3 O X 3 O Cl I l 1 l I l l I l I I I eS I l ) to CO I I e Ct aq u atl C Simulium sp. BOLD:AAE8840 voucher 10-SCCWRP-4884 cytochrome oxidase subunit 1 (COl) gene, lcds; ... Simuliumsp. BO... 1077 1686 89% 0.0 98.06% 658 HQ941270 Thermodynamics Unified SE(1508)
) Simulium sp_ BOLD:AAE8840 voucher 10-SCCWRP-5736 cytochrome oxidase subunit 1 (COI) gene, partial cds; ... Simulumsp BO.. 1072 1675 89% 0.0 97.90% 658 JF8705041 35 — Simulium venustum
. . Simulium sp BOLD:AAE8840 voucher 10-SCCWRP-5506 cytochrome oxidase subunit 1 (COIl) gene, ial cds; ... Simuliumsp. BO... 1072 1675 89% 0.0 97.90% 658 JF8702771 & 3.0
Mmacroinverteprates. ror poolis, we used a v-net \~ M Mmesn) wi 30 ™ imuli jarti
" y Simulium sp. BOLD:AAE8840 voucher 10-SCCWRP-1833 cytochrome oxidase subunit 1 (COl).gene, partial cds;_... Simulum sp. BO... 1072 1675 89% 00 97.90% 658 HQ939888 e S| mu | Ium defo I |art|
. Simulium sp BOLD:AAE8840 voucher 10-SCCWRP-2454 cytochrome oxidase subunit 1 (COl).gene, lcds; ... Simuliumsp. BO... 1066 1669 89% 0.0 97.74% 658 HQ940459 25
] m . " a3
an effort of 10 s/m2. The invertebrate samples were stored and e e S e St 5 . X8 Simulum arctiourn
'_
- Simulium sp. BOLD:AAE8840 voucher 10-SCCWRP-2450 cytochrome oxidase subunit 1 (COI) gene, ial cds; ... Simulium sp. BO... 1027 1636 89% 0.0 96.61% 658 HQ940455 E 20
t f t t I n 7 O o/ t I I tl f ] tl f. tl W Simulium sp. CFWIE038-10 voucher 10-SCCWRP-3173 cytochrome oxidase subunit 1 (COI) gene, partial cds; mit... Simulium sp. CF... 1022 1630 89% 0.0 96.45% 658 HQ940967 L-lg’ DMSO
Simulium sp. BOLD:AAE8840 voucher 10-SCCWRP-4854 cytochrome oxidase subunit 1 (COI) lcds; ... Simuliumsp BO... 1022 1630 89% 0.0 96.45% 658 HQ941240 - - -
ransferred to the lab In a o ethanol solution for identification. We CO gne gl et 15 :
Simulium sp. BOLD:AAE8840 voucher 10-SCCWRP-4730 cytochrome oxidase subunit 1 (COI) gene ial cds; ... Simuliumsp. BO... 1022 1630 89% 0.0 96.45% 658 HQ941116.1 Salt © " Flg. 1 0' Phylogeny tree created uSIng the three beSt DNA sequences we Obtal ned
d d - h t k t - d t'f th I t th f . I I I Simulium sp. BOLD-AAE8840 voucher 10-SCCWRP-4789 cytochrome oxidase subunit 1 (COI) gene, partial cds:... Simuliumsp. BO... 1022 1630 89% 00 96.45% 658 HQ941175- 10
u Se a I C O O I I I O u S ey O I e I I I y e Sa I I I p eS O e a I I I I y eve n Simulium sp. BOLD:AAE8840 voucher 10-SCCWRP-1817 cytochrome oxidase subunit 1 (COI) gene, partial cds; ... Simulium sp. BO... 1022 1636 89% 0.0 96.45% 658 HQ939872
/ Resolution LTS e
. .n . Simulium sp. BOLD:AAE8840 voucher 10-SCCWRP-4863 cytochrome oxidase subunit 1 (COI) gene, ial cds; ... Simulium sp. BO... 1016 1614 89% 0.0 96.29% 658 HQ941249 5
Due to the number of Simuliidae collected, we decided to use them R TSRO S, 1 ) 1 2 )
, Simulium sp. BOLD:AAE8840 voucher 10-SCCWRP-4806 cytochrome oxidase subunit 1 (COI) gene, ial cds;_... Simuliumsp. BO... 1011 1603 89% 0.0 96.13% 658 HQ941192 0 o e ———— e - TTTTTTTTTT
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O do sequencing. Fig. 5: Blast search for Exo1 sample  Anbalagan S, Kannan M, Dinakaran S, Krishnan M. Species diversity of

The PCR protocol was as follows: A black flies (Diptera: Simuliidae) in Oriental region and molecular
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Scire chre Colf,er valvue Idint Lip D T o R A A T T At A EE
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1 m I n at 96 C , 35 CyCI eS Of 1 m I n at 94 C , 1 m I n at 55 C , a n d 1 m I n Simulium Da':.vnei voucher 01ME805 805 cytochrome c oxidase subunitI:COXTj:g;:m: mitochondria M_a_ 1075 1075 85% 0.0 99.66% 598 MW346205.1 p y g y g p
] ] . ] 2017 Jan-Mar;54(1):80-86. PMID: 28352050.
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3 O t 9 O 0 C 1 . t 6 O O C th I I h 9 5 O C d h I d f Simulium sp. BOLD:AAC4424 voucher 10-SCCWRP-0141 cytochrome oxidase subunit 1 (COI) gene, partial cds: ... Simulium sp. BO... 1062 1062 90% 0.0 97.58% 658 HQ938506.1
S e C a , m I n a , e n S OW y re a C a n O O r Simulium sp. BOLD:AAC4424 voucher 10-SCCWRP-0160 cytochrome oxidase subunit 1 (COI) gene,_partial cds;_ ... Simulium sp. BO... 1062 1062 90% 0.0 97.58% 658 HQ938524.1 1 1 - 2 1 87_200 DO I - 1 O 1 080/1 1 956860 2004 1 1 682824
. . Simulium sp. BOLD:AAC4424 voucher 10-SCCWRP-0143 cytochrome oxidase subunit 1 (COI) gene_partial cds; ... Sim n. BO... 1062 1062 90% 0.0 97.58% 658 HQ938507.1 . g 2 . . . .
Simulium sp. BOLD:AAC4424 voucher 10-SCCWRP-0125 cytochrome oxidase subunit 1 (COI) gene,_partial cds; ... Simulium sp. BO... 1062 1062 90% 0.0 97.58% 658 HQ938492. 1 [ J C fI .tt. I d M Sp ] t 1 d Sp 1 B d 1 ] Bl k FI [
3 O S e C - A p O I n t I S ta ke n at eve ry d e g re e C h a n g e to C re ate th e m e I t Simulium sp. BOLD:AAC4424 voucher 10-SCCWRP-4906 cytochrome oxidase subunit 1 (COl) gene,_partial cds; ... Simulium sp. BO... 1059 1059 89% 0.0 9757% 658 HQ941292.1 O'n I I ’ ? ) - eCIa Ion an . e?IeS Oun arles In aC IeS
Simulium sp. BOLD:AAC4424 voucher 10-SCCWRP-4765 cytochrome oxidase subunit 1 (COI) gene._partial cds: ... Simulium sp. BO... 1057 1057 90% 0.0 97.42% 658 HQ941151.1 (Dlp tera s Slm UI”da e) . 2 O 1 5 . U n |Ve rS |ty Of TO rO nto ; P h D :
C u rve - Simulium sp. BOLD:AAC4424 voucher 10-SCCWRP-4719 cytochrome oxidase subunit 1 (COI) gene,_partial cds;_ ... Simulium sp. BO... 1057 1057 90% 0.0 97.42% 658 HQ941105.1

« “Simulium Paynei Sensu Lato LHSMI357-09 Voucher Sim-Canada-454
Cytochro - Nucleotide - NCBI.” National Center for Biotechnology
Information, U.S. National Library of Medicine,
https://www.ncbi.nlm.nih.gov/nuccore/HQ987825.17?report=fasta.

 What Is a PCR Master Mix? - Chai.

We created a 50-microliter working solution by taking 5 microliters of Fig. 6: Blast search for Exo2 sample
stock primers and 45 microliters of TE buffer, creating a 10
microMolar concentration of each of the primers. Each PCR reaction

Max Total Query E Per. Acc
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v

v v v

imulium sp. BOLD:AAE8840 voucher 10-SCCWRP-4884 cytochrome oxidase subunit 1 (COI) gene, partial cds; ... Simulium sp. BO... 1029 2524 87% 0.0 9766% 658 HQ941270.1

imulium sp. BOLD:AAE8840 voucher 10-SCCWRP-5736 cytochrome oxidase subunit 1 (COI) gene, partial cds; ... Simulium sp. BO... 1024 2507 87% 0.0 97.49% 658 JF870504.1

I
I
[ ] [ ] [ ] n ] ] imulium sp. BOLD:AAE8840 voucher 10-SCCWRP-5506 cytochrome oxidase subunit 1 (COl) gene, partial cds; ... Simulium sp. BO... 1024 2507 87% 0.0 97.49% 658 JF870277 1 O o o I
Wa S 2 5 m I C ro I Ite rS tota I : CO n S I Stl n g Of 1 m I C ro I I te r Of e a C h p rI m e r 1 imulium sp. BOLD:AAE8840 voucher 10-SCCWRP-1833 cytochrome oxidase subunit 1 (COIl) gene, partial cds; ... Simulium sp. BO... 1024 2507 87% 0.0 97.49% 658 HQ939888.1 https-.//suppOﬂ- ChaIbIO- Com/h C/en-US/aﬂICIeS/360004 050 793- What'IS'a'P
] imulium sp. BOLD:AAE8840 voucher 10-SCCWRP-2454 cytochrome oxidase subunit 1 (COl) gene, p lcds; ... Simuliumsp. BO... 1018 2496 87% 00 97.32% 658 HQ940459.1 "
. I 't f th D N A I d 2 2 . I 't f C H AI P C R t imulium sp. BOLD:AAE8840 voucher 10-SCCWRP-2436 cytochrome oxidase subunit 1 (COI) gene, partial cds;_... Simulum sp BO... 985 2446 87% 0.0 96.32% 658 HQ940442 1 CR-MaSter_MIX--

m I C ro I e r O e S a m p e , a n m I C ro I e rS O m a S e r imulium sp. BOLD:AAE8840 voucher 10-SCCWRP-2450 cytochrome oxidase subunit 1 (COIl) gene, partial cds; ... Simulium sp. BO... 979 2440 87% 0.0 96.15% 658 HQ9404551

imulium sp. CFWIE038-10 voucher 10-SCCWRP-3173 cytochrome oxidase subunit 1 (COl) gene, partial cds; mit... Simulium sp. CF... 974 2424 87% 0.0 95.99% 658 HQ940967.1

I im sp. BOLD:AAES8840 voucher 10-SCCWRP-4854 cytochrome oxidase subunit 1 (COI) gene, partial cds; ... Simulium sp. BO... 974 2435 87% 0.0 9599% 658 HQ941240.1

mix (What Is a PCR Master Mix?).

Quantification of amplicon concentrations were conducted using a
Qubit 4 Fluorometer. To clean the PCR product, we used Exo-SAP-IT
following the protocols listed for this product. Samples of 10.5
microliters of each product were sent to Eurofins Genomics for

sequencing along with primers.

subunit 1 (COIl) gene, partial cds; ... Simulium sp. BO... 974 2424 87% 0.0 9599% 658 HQ941116.1

0
imulium sp. BOLD:AAE8840 voucher 10-SCCWRP-4730 cytochrome oxidase
0

ir m sp. BOLD:AAE8840 voucher 10-SCCWRP-4789 cytochrome oxidase subunit 1 (COl) gene, partial cds; ... Simulium sp. BO... 974 2429 §87% 00 9599% 658 HQ9411751

. 974 2435 87% 0.0 9599% 658 HQ939872.1

imulium sp. BOLD:AAE8840 voucher 10-SCCWRP-4798 cytochrome oxidase subunit 1 (COI) gene, partial cds;_... Simulium sp. BO... 968 2396 87% 0.0 9582% 658 HQ941184.1

Fig. 9: Observed melt curve of our unknown samples

imulium sp. BOLD:AAE8840 voucher 10-SCCWRP-4863 cytochrome oxidase subunit 1 (COl) gene, partial cds;_... Simulium sp. BO... 968 2407 87% 00 9582% 658 HQ9412491
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ir m sp. BOLD:AAE8840 voucher 10-SCCWRP-4834 cytochrome oxidase subunit 1 (COIl) gene, partial cds; ... Simulium sp. BO... 968 2418 87% 00 9582% 658 HQ941220.1

Fig. 7: Blast search for Sample 4
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