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Forensic Entomology
Application of insects to civil and criminal investigations
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Insects in Medico-Legal Investigations
* Insects are the first to arrive at a body / |
* Most common flies and beetles

* I[nsects are an important tool’

* Post-mortem Interval (PMI) Estimation
* DNA Analysis

* Entomological evidence JORENSICEN IR
° G e O g ra p h i C a l r e g i O n https://ogu chiartartstation.com/projects/30Lm22 (accessed February 5, 2021).
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Lucilia mexicana

 Southwestern United States distribution?3
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e First colonizer of mammalian carrion in Texas?

* Myiasis-infestation of living tissue by maggots e sy Ecoregions of Texas
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* Texas ecoregions®? NESEGS
* Differences in soil, vegetation, and climate = :
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Objectives

* Objective 1: Design microsatellite multiplex for L. mexicana

* Objective 2: Assess the population structure of L. mexicana
across the Texas ecoregions
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Markers

Li35"° TTT%TA(;LLGTTTTCCT/::ATLTTTTCA;?IA?&;T_?T 0.4 130-200 12 0.32/0.67 TA,(CATA),TA,(CA)TA; | 1-NED
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*size is based on sequencing results

+ Departure from Hardy-Weinberg
No linkage detected between the loci

“motif from Positive Control (Huntsville), (-) mononucleotide repeat (s)
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Pairwise F_,

Blacklang | SU!fCoast | Cross Cross PostOak | ... . Rolling Edwards
. . Prairies and | Pineywoods| Timbers |Trans-Pecos| Timbers High Plains )
Prairies Savannah Plains Plateau
Marshes North South
Gulf Coast 0.1903
Pineywoods 0.0005 0.3103
Timbers N -0.0233 0.2167 -0.0038
0.2791 0.2845 0.3777 0.2395
0.2816 0.2507 0.4058 0.2298 0.0912
Timbers S

-0.0026 0.266 0.0424 -0.0045 0.2566 0.2669
SEVEREL

High Plains 0.2599 0.2966 0.3616 0.2154 0.1148 0.007 0.2175

i?:;:sg 0.2869 0.2956 0.3953 0.2387 0.0942 -0.0253 0.2464 -0.0046

iﬂi;dus 0.3003 0.3024 0.4318 0.2593 0.1097 -0.015 0.278 0.0233 0.0041

South Texas
Plains

SH

0.2538 0.0033 0.3749 0.268 0.2913 0.2355 0.323 0.3026 0.2922 0.297

0 to 0.05: Low to no genetic differentiation

Above 0.25: Very high differentiation
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PCA

* Cluster1
* Blackland Prairies (1) .
* Pineywoods (3)
* Cross Timbers North (4)
* Post Oak Savannah (7)

* Cluster 2
* Trans-Pecos (5)
* Cross Timbers South (6) :
* High Plains (8)
* Rolling Plains (9)
* Edwards Plateau (10)

e Cluster 3

* Gulf Coast Prairies and Marshes (2)
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PC1(25.02%)
e South Texas Plains (11)
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Various methods to determine best K

STRUCTURE

genetic clusters
3 or 4 clusters
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BAPS and DAPC

* BAPS

3 clusters identified

* DAPC

* p<0.001
* Separated out Cluster 3

SH
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Correlation to Location

* Populations not correlated to
ecoregion

* Three genetic clusters correlating
with the three major biota of Texas'®

* Austroriparian
* Sonoran
* Neotropical

* Experience different temperature and
precipitation

SH
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13. Cope ED (1880) On the zoological position of Texas
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Temperature and Precipitation

Mean Temperature for 2010 Total Precipitation for 2010

r -

Biotic Provinces
of Texas
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Austroriparian

Temperature (°F)

B @ -s0 [ll72-75 — Precipitation (in.)
Eo-3 [Oas- -5 [l 75-79 _— s
B: - [ -57 [ 79-82 R g [J<o [J1s-20 [OJ36-40 [so-100

G . : : o+ [J20-24 [Jao-s0 [l 100-120
[ ERCEN  EP 61 [lls2-86
CJwo-14 Wl 3s- 64 [ss-20 B:e [J2¢-28 [@so-60 [ 120-140
e e 63 =20 BBz [J2&-32 [ so-70 []140-160
B2 - e B2-16 @32-35 [l70-80 [J>1e0

) Copyright (c) 2024, PRISM Climate Group, Oregon State Universi
Copyright (c) 2024, PRISM Climate Group, Oregen State University opyright (c) i roup, Oreg ity

14



SAM HOUSTON STATE UNIVERSITY

Transition Area and Migrants

Total Precipitation for 2010

Mean Temperature for 2010 —

Biotic Provinces
of Texas

ustroriparian
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DNA Barcodin

L. mexicana Population
Estimated Location
k ‘ Post-mortem Interval
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Conclusion

* Populations not differentiated based on ecoregions

* Clusters correlated with the three major biota of Texas
* Temperature and precipitation gradients

* Different temperatures could lead to different development
requirements and thresholds

* Future studies include the optimization of the panel
* Additional informative markers

* Examine more recently collected Lucilia mexicana
* Effects of climate change in the past 10+ years
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