DNA Barcoding Ant Species for Texas Horned Lizard
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* Declines in Texas horned lizard
populations are thought to be due In part
to a decline in their staple food source,
the harvester ant (Pogonomyrmex spp.).

 However, there are very few dietary
studies of this species

* Preliminary research in two small Texas
towns using scat indicates they eat
mainly termites, beetles, and ants other
than harvester ants. Difficult to identify
non-harvester ants from fecal remains.

 Developed a genetic marker to identify
ant species in the degraded DNA
extracted from horned lizard scat.

Karnes County, Texas which includes
Kenedy and Karnes City where our
study sites are located.

« Morphological sorting of insect pieces from horned lizard scat
samples

 We used bait and pitfall traps in the summer of 2016 to catch a
variety of ground-dwelling insects in Karnes County.

« DNA was extracted from collected ant, termite, and other insect
specimens.

* Using polymerase chain reaction (PCR), we amplified the DNA using
primers specific to a portion of the cytochrome oxidase | (Cox 1)
mitochondrial gene.

 PCR products were then sequenced using Sanger sequencing on an
ABI| Genetic Sequencer and results were used to identify species
through BOLD (Barcode of Life Database).

« All sequences matching to ant species were aligned and additional
seqguences of known ant species found in Karnes County were added
from GenBank.

 Primers created via Primer3 for a 146 basepair (bp) region of Cox 1.

Texas horned lizard scat

(Phrynosoma cornutum) Diet Analysis
Kaitlyn Upton, Rachel Alenius, and Dean Williams

Department of Biology, Texas Christian University

33 *A34: Pheidole diversipilosa®
- —1 “AB0° Pheidale diversipilosa®
o T Rt e *A39: Pheidole diversipilosa®
/ ST e — FPheidole diversipilosa
e | -~ L Pheidole sciara

Fheidole sciophila
B 55— S5 Bhettole dentatar
- Pheidole dentata
—1 “A3T: Pheidole dentata®
Fheidole sitiens

35 . 54,—;,53%E:P|:}'1hegld?le gti_tiena*

. .. ) gliiole siens
nomology. s Aty el e
ntomology *A44- Pheidole sitiens®

*Ad5. Pheidole sitiens®
—1 *A%: Pheidaole sitiens®
b2 — Pheidole dentata
L—— FPheidale titanis
Fheidole obscurithorax
93 —— *A42° Pheidole pelor
L—— FPheidaole pelor

*A31 5ol 15"
93 a olenopsis

“Al: Solenopsis invicta®
L *I:l.-"l'F_IEZ_dEIfI|E1I_|'IDEdSiS invicta®
eidole floridana
[ Fheidole tepicana
Fheidole absurda .
33 —— Pheidole pilifera atemisia
L—— Fheidole senex

—— FPheidole hoplitica
L Pheidole xeﬁjphila

33 *A38: Formicidae®
g ” [ *Pidﬂd Flnrmiu:iu:tlae*t
eidole constipata
—1___ Pheidole metallgacens
93 —— *AT74: Cyphomyrmex rimosus®
L Cyphomyrmex nmosus
E3 [\onomorum pharaonis
a4 [Monomorium cyaneum
qg “AZ1: Monomonum®
74 *A13: Monomornum®
:ﬁ%d:”flﬂmmmqnuq*
- Monomornum
—1___ *A3" Monomorium®
3 —— *AB4: Hymenoptera®
— :ﬁ?? Hypnpnnetra* .
—— - Hymenoptera
o Fﬁ}}gngﬂfrmexﬁ{xheeleri_*
- Camponotus sayi
w1 Campnnnnlpa sayl !
3 Camponotus nearcticus
a7 324 —— Camponotus pennsylvanicus
L—— Camponotus amercanus B
- *i%g: Eewamyrmex svﬁnngntml*
“Ab5: Fogonomyrmex barbatus®
g9 B —1  pg nlmm!;*l_-;rmexhbarbatLlS
“A7B: Fogonomyrmex barbatus®
F'n:ugn:unn:um*_-;rmex barbatus

36 *AT5: Mylanderia vividula®
50 E: ¥ r%%|1?5¥ila aidla
99 *Al6: Nylanderia vividula®
a4 — 1 “a27 H%ﬁlandetia vividula®
I*»Iglanflena terricola
= :,&EE Erach*_-;m*_-;rmeﬂx* .
- Dorymyrmex flavus
99 BWr—1L___=ax Dnrﬁny}fmex flavus”
*A3: Dorymyrmex”
[t Dnr%mgrme_x bicolor
qq “Add: Formicidae®
*Ad9: Formicidae®

*A51- Formicidae®
*A53: Formicidae®

74 *AR- Farmicidae®
—L *AG- Formicidae®

Consensus neighbor-joining tree for ant species in Karnes, Texas from a 560 bp sequence
of the Cox | gene and Kimura-2 parameter distances. Bootstrap values >50 are labeled.
Branch length is not proportional to amount of genetic variation.

* - sequences from this study (n = 44), 31 additional sequences from GenBank

e 20 ant species identified in Kenedy and Karnes City.

e Created degenerate primers to amplify a 146 bp region in the
sequences used in the neighbor-joining tree.

« 18 of 20 species were still distinguishable using this 146 bp region.

i

Conclusion

This small 146 bp region will allow
us to amplify and sequence the
degraded DNA extracted from
norned lizard fecal pellets and will
nelp us identify ant species that
norned lizards have eaten.

Texas horned lizard caught in Karnes County

Future Research
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¥+ Use this marker to determine
L0 X what ant species in samples from
AT 2016
L\ e Create similar markers that are
termite and beetle specific
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