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Blood RNA expression of HSP70, GADD45a, and PA2G4 following somatic

death in a mouse model for application in post-mortem interval estimation
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Abstract

Current tools for post-mortem interval (PMI) estimation include algor mortis, livor mortis,
rigor mortis, and supravital reactions. However, the accuracy of these methods can be influenced
by external environmental factors and the characteristics of the deceased body. To enhance
precision, several studies have explored gene expression-based tools, as specific genes may
exhibit upregulation or downregulation correlated with the time since death. This study aimed
to investigate the use of postmortem blood RNA expression for PMI estimation. Heart blood
samples were collected at 0, 0.5, 1, 6, 12, 24, and 48 hours postmortem. Total RNA was extracted,
and gene expression was analyzed using quantitative real-time polymerase chain reaction (qRT-PCR).
Results revealed that RNA quality and quantity for samples collected at 0, 0.5, and 1 hour
postmortem ranged from 2.04 to 2.23 (A260/A280) and 30.16 to 44.67 pg/ml, respectively.
Notably, the expression of HSP70 was significantly elevated at 0.5 hours postmortem, while the
expression of GADD45a significantly decreased at 0.5 hours postmortem. Moreover, a significant
association was observed between PMI and changes in delta cycle time for HSP70 (increase)
and GADD45a (decrease). These findings suggest that HSP70 and GADD45a may serve as potential
biomarkers for PMI estimation. However, further studies are required to validate the use of these

genes in human postmortem samples for accurate and reliable PMI determination.
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Table 1 The lists of primers for evaluating gene expression

TuN159922 TN HARIDDNUDITULAAIAINTIN 1
(Table 1)

15-18

Gene Sequencing primer

F- CAGCGAGGCTGACAAGAAGAA
HSP70

R- GGAGATGACCTCCTGGCACT

F- AGAGCCTCTACAGTG GA
PA2G4

R- CCTTTAATCCCAGCACTCTGGAACG

F- GACGAATCCACATTCATCTC

GADD45a

R- TTGATCCATGTAGCGACTT

F- CATGTTTGAGACCTTCAACACCCC
[-actin

R- GCCATCTCCTGCTCGAAGTCTAG
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Table 2 Quality and quantity of extracted RNA from blood of experimental mice at each time

points after death

Time after death (hours) Quality of RNA Quantity of RNA (ng/mL)
0 2.04 £ 0.22 30.16 + 14.16
0.5 2.17 £ 0.15 44.67 + 29.39
1 2.23 £ 0.16 32.50 + 18.92
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Figure 1 Gene expression of (A) HSP70 (B) PA2G4 and (C) GADD45a after death in mouse model,

with the X-axis represents postmortem interval (h) and Y-axis represents relative expression

(fold) calculated using the formula R = 2

-AACE

, where * p<0.05 and ** p<0.01 indicate statistically

significant differences at each time point after death compared to the initial time (0 hours).
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Figure 2 The deltaCt values for the (A) HSP70, (B) PA2G4, and (C) GADD45a genes were measured
at different time points. The X-axis represents the post-mortem time in hours, while the Y-axis
represents the difference in cycle time (deltaCt) values. The deltaCt values were calculated
using the formula deltaCt = Ct (target gene) - Ct (reference gene or [-actin). The significance

of the differences at each post-mortem time point compared to the initial time (0 hours) is
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indicated by * p<0.05, ** p<0.01, and *** p<0.001.
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Table 3 The association between the deltaCt value and post-mortem interval (PMI) was analyzed

by multiple linear regression

Unstandardized Std. Error Standardized t p-value
Coefficients Coefficients
(constant) 0.645 0.143 4.527 <0.001
DeltaHSP70 -0.109 0.021 -0.626 -5.232 <0.001
DeltaGADD45a 0.081 0.024 0.398 3.326 0.002

a Dependent Variable: PMI
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