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Materials and Methods: I S N I I S 54 hea-miRmgza-3p | T heocimbe 49-5p
Human dendritic cells (DCs) were infected with VEEV or VACV, and samples were collected at 1, = % .0 i N ______hﬁﬁ.‘ﬂlﬂ}:]ﬂﬂ.l.i.---.i]@@fﬂﬂ‘_ﬂgﬁ ___________
8, and 12 hours post-infection. RNA/miRNA was extracted and analyzed via microarrays. Data i i e a.) ?.3 P
was statistically analyzed to identify significant expression changes, and pathway analysis was YY" . W RN ﬂ
used to interpret the biological functions affected. 0 - gt 04 :
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MicroRNA (miRNA) analysis revealed starkly different and non-overlapping regulatory responses. -89 Told change Wia foidl changs
VACYV induced a strong, time-dependent response, growing from 4 differentially expressed total = 311 variables lotal = 311 variables

MiRNAs at 1 hour to 90 by 12 hours, impacting inflammatory pathways. In contrast, VEEV

triggered 3 brief, early burst of 40 miRNAs at 1 hour onIy, a response that vanished by 8 hours. Figure 3: Experiment and Global gene expression patterns. Volcanic plot of DEGs, (A)VACV 8hpi (B) VACV 12hpi. Red dots represents DEGs that passed threshold for

FDR and Log2FC, green dots represent genes that pass Log2FC. To the left of the horizontal line that delineates FDR p-value of 0.001, represents significantly up-regulated DEGs,

This fundamental difference—a sustained VACV sig nature versus a transient VEEV Sig nature— to the left represents significantly down-regulated genes, and gray dots represents non-differentially expressed genes, the top genes by P value are labelled.
provides a clear basis for viral differentiation.
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o i LA Figure 4: Differentially expressed genes (DEGs). Changes between VAC and VEE- infection over time. (A) Number of miRNAs targeted DEGs by VAC and
- T S N VEE over time. (B) Venn diagram showing the overlap of the three targeted DEGs groups from. (C) Bar graph showing changes differentially expressed miRNAs
0.3 0.2 L {zzg?of;. 01 02 e R B E i f =33 E 2 # : % % % : 3 5 % % s across time due to VAC and VEE infection. (D) Venn diagram revealing the differentially expressed miRNAs in the three comparison groups. The overlapping parts
o 22 R R R RSB ERRESSSIRERERRESES indicates the number of differentially expressed miRNAs shared by groups. Differentially expressed miRNAs were selected with a setting of P <0.001 and |log2 (fold

change)| > 1. Red circle is the VEE group, and blue circle is the VAC group.

Figure 2: Experiment and miRNA expression patterns. (A) PCA plot for miRNA expression across all unique probes shows strong
separation from controls in VACV infected cells by 8hrs and 12hrs respectively. (B) miRNA Heatmap on same probes grouped by condition then
time confirm this pattern
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Fold Change Summary
APOBEC3G - 0.66 0.97 0.53 2.26
CARD?9 - 2.64 4.01 2.49 0.52
CCL5 - 2.05 224 1.67 2.02
CD8o0 - 1.01 2.54 1.00 1.61
CTSB - 1.88 127 2.63 0.64
CTSL1 - 166 1.02 213 1.09 120
CXCL10 - 2.29 129 113
CXCL11 - 6.83 3.87 3.38 43.94
CXCL9 - 6.83 3.87 3.38 6.81
DAK - 0.22 2.77 0.55 0.55
DDX58 - 0.13 132 0.23 5.02
DHX58 - 0.57 164 0.37 3.55
HSP9OAAT1 - 0.67 7.85 0.89 0.65 100
IFIH1 - 0.41 2.22 125 6.40
IFNAT - 6.83 3.87 3.38 0.65
IFNA2 - 6.83 3.87 3.38 0.65
IFNB1 - 36.57 37.60 3.38 6.14
IL12A - 6.83 3.87 3.38 0.65
IL12B - 6.83 3.87 3.38 137
IL15 - 0.77 0.77 0.38 3.36 - 80
IL1B - 1.04 0.35 6.14 0.29
IL6 - 6.83 3.87 3.38 0.65
IL8 - 3.14 152 4.95 112
IRF3 - 0.53 216 0.21 0.99
8 IRF5 - 023 221 0.67 118
IRF7 - 1.30 172 0.65 5.42
ISG15 - 5.59 0.65 2.44 6.40 - 60
JUN - 0.41 9.53 0.84 0.57
MAP2K3 - 174 2.59 2.28 0.71
MAP3K1 - 0.18 155 0.30 0.46
MAP3K?7 - 112 120 0.98 1.08
MAPK1 - 0.81 179 137 0.71
MAPK14 - 0.38 3.28 0.75 0.72
MAPKS3 - 0.23 0.75 0.19 0.59 - 40
MAPKS - 0.17 2.50 0.09 0.85
MAVS - 2.10 0.67 0.88 0.62
MEFV - 6.83 12.84 3.38 0.90
MX1 - 0.14 0.81 0.50 10.25
NFKB1 - 110 3.19 0.56 107
NFKBIA - 0.74 5.51 114 2.07
NOD?2 - 2.07 117 1.03 0.49 20
OAS2 - 0.24 154 170 9.56
TICAM1 - 0.69 2.47 0.62 2.04
TLR3 - 5.47 151 0.19 0.53
TLRY - 6.83 3.87 3.38 0.65
TRAF3 - 163 3.14 1.80 116
TRAF6 - 0.74 8.24 2.54 2.51
TRIM25 - 147 6.24 1.04 5.57
VAC_1PI VAC_8PI VEE_1PI VEE_8PI

Figure 5: This heatmap provides a clear visual summary of the PCR-validated mRNA microarray expression
fold changes for each gene under the different experimental conditions. The heatmap visually represents the
fold change data, with colors indicating the magnitude of the change. Red indicates upregulation, blue
indicates downregulation, and white indicates little to no change.
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Figure 6: Comparison analysis heat map showing the top 10 canonical pathways, diseases and
biofunction and upstream regulators. The colors indicating the magnitude of the change, orange
indicates activated/upregulation, blue indicates inhibited/downregulation, and white indicates little to no
change.

Conclusions

 While overall miRNA expression patterns shows very similar trends to
previously reviewed mRNA expression, the fewer number of miRNA
along with the large number of potential target genes makes functional
interpretation of these changes more difficult.

 Our miRNA analysis reveals distinct regulatory signatures for VEEV and
VACYV infections.

 VEEV elicits a rapid, transient miRNA response, while VACV induces a
sustained, escalating one.

 These unique miRNA fingerprints serve as highly specific biomarkers,
providing a powerful foundation for developing next-generation rapid
diagnostics and targeted therapies to protect military forces against
diverse biological agents.

. By matching differently expressed genes to specific miRNA changes,
we will hopefully gain a better understanding of the temporal regulatory
dynamics of host-virus response.
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