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Supplementary Figure 1. Differential gene expression analysis

Volcano plots (i.e., p-value (in -logl0 scale) by fold changes (in log2 scale)) differential
expression analysis identified differentially expressed genes (DEG) according to the three
pairwise comparisons: Fear Conditioning (FC) vs. Tone Alone (TA), Extinction (EXT) vs.
TA, and EXT vs. FC in male (A-C), female (D-F), and combined male and female (G-I).
Analysis was performed using /imma with Benjamini Hochberg's False Discovery
Rate (FDR) multiple testing correction of p-values. Red dots indicate upregulated
genes, while blue indicate downregulated genes. When the colors are more intense
this indicates FDR-adjusted p-value <0.05. FDR p-value cut-offs are calculated as
a function of the p-value distribution within each analysis and, thus, are specific to each

comparison.
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Supplementary Figure 2. Correlation analysis of differential gene expression results.
Spearman  Correlation (down triangle) of fold-changes (log2FC) and rank-rank
hypergeometric overlap (upper triangle) of direction-signed p-values from the differential
expression analyses based on between the three groups: Tone Alone (TA), Conditioning (FC)

and Extinction (EXT) in both sexes: males (M) and females (F) and in across sexes (M&F).



Supplementary Figure 3a
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Supplementary Figure 3b
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Supplementary Figure 3. Overlap in FC- and EXT- associated genes in males and females.

a. Venn diagram revealed unique and shared up-(red ellipse) and down-(blue
ellipse) regulated genes by FC and EXT for males.
b. Venn diagram revealed unique and shared up-(red ellipse) and down-(blue ellipse) regulated

genes by FC and EXT for females.



Supplementary Figure 4a
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Supplementary Figure 4b
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Supplementary Figure 4. Overlap in FC- and EXT- associated gene networks
in males and females.

a. Venn diagram revealed unique and shared up-(red ellipse) and down-(blue ellipse) regulated
gene networks / modules by Fear Conditioning (FC) and Extinction (EXT) in males.
b. Venn diagram revealed unique and shared up-(blue ellipse) and down-(blue ellipse)

regulated gene networks / modules by Fear Conditioning/FC and Extinction/EXT in females.



Supplementary Figure 5a-1
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Supplementary Figure 5a-2
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Supplementary Figure 5a-3 GO_POSITIVE_REGULATION_OF_CELL_PROLIFERATION
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Supplementary Figure Sa-4 LU_AGING_BRAIN_UP
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Supplementary Figure Sa-5 GO_REGULATION_OF_CELL_PROLIFERATION
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Supplementary Figure 5a-6 GO_RNA_BINDING
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Supplementary Figure Sa-7
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Supplementary Figure Sa-8 GO_RIBONUCLEOPROTEIN_COMPLEX_BIOGENESIS
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Suppl%mentary Figure 5a-9
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GO_MEMBRANE_PROTEIN_COMPLEX

Supplgmentary Figure Sa-10
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Supplementary Figure 5a-11 GO_ESTABLISHMENT_OF_LOCALIZATION_IN_CELL
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Supplementary Figure 5a-12 GO_POSITIVE_REGULATION_OF_CELL_DIFFERENTIATION
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Supplementary Figure Sa-13 GO_INTRACELLULAR_PROTEIN_TRANSPORT
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Supplementary Figure 5a-14 GO_CELLULAR_MACROMOLECULE_LOCALIZATION
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Supplementary Figure 5a-15 ACEVEDO_LIVER_CANCER_UP
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Supplementary Figure 5a-16 GOBERT_OLIGODENDROCYTE_DIFFERENTIATION_DN

p-value: 9.80e-03

9 | FDR: 2.58e-01

=} ES: 2.17e-01
Normalized ES: 1.77e+00

Te]

-

=}

Enrichment score (ES)
0.10
]

[T}
Q_
o
o
(S e T I e e -
o
o -

2

=

£
d—lo_

Rz}

o

Q

X

o
IS
o
N
]
< 4
]
I I I I I I I

0 100 200 300 400 500 600 700

Rank in ordered Dastaset



Supplementary Figure 5a-17 GO_POSITIVE_REGULATION_OF_DEVELOPMENTAL_PROCESS

o
Q R R . N . S NN —— P N 0
o
wn
o |
. ©
%) I
w
v o
o -
3 °
€
(]
E u
£ o 7
(= I
]
o
N
? p-value: 1.13e-02
FDR: 2.73e-01
w | ES:-2.51e-01
g - Normalized ES: -1.80e+00
I
N —
Q
3]
E o4
2
e]
[0}
4
c
IS
@
o
)
<
)
T T T T T T T

0 100 200 300 400 500 600 700

Rank in ordered Dastaset



Supplementary Figure 5a-18 GO_NEUROGENESIS
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Supplementary Figure 5a-19
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Supplementary Figure 5a-20 GO_ESTABLISHMENT_OF_PROTEIN_LOCALIZATION
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Supplgmentary Figure Sb-1 PUJANA_BRCA1_PCC_NETWORK
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Supplementary Figure 5b-2
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Supplementary Figure S5b-3 BLALOCK_ALZHEIMERS_DISEASE_DN
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Supplementary Figure 5b-4
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Supplementary Figure 5b-5 GO_ADENYL_NUCLEOTIDE_BINDING
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Supplementary Figure 5b-6 DODD_NASOPHARYNGEAL_CARCINOMA_DN
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Supplementary Figure 5b-7 GO_SMALL_MOLECULE_METABOLIC_PROCESS
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Supplementary Figure 5b-8 PUJANA_CHEK2_PCC_NETWORK
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Supplementary Figure 5b-9 LEE_BMP2_TARGETS_DN
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Supplementary Figure Sb-10 GO_NUCLEOLUS
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Supplementary Figure 5b-11 GO_IDENTICAL_PROTEIN_BINDING
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Supplementary Figure Sb-12 GO_NUCLEOPLASM_PART
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Supplementary Figure 5b-13 GO_HYDROLASE_ACTIVITY_ACTING_ON_ACID_ANHYDRIDES
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Supplementary Figure 5b-14 CASORELLI_ACUTE_PROMYELOCYTIC_LEUKEMIA_DN
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Supplementary Figure Sb-15 GO_STRUCTURAL_MOLECULE_ACTIVITY
o

[P
o

p-value: 2.84e-04
FDR: 1.03e-02
ES: 2.98e-01
Normalized ES: 2.71e+00

0.10 015 020 0.25
| | | |

Enrichment score (ES)

0.05
|

0.00
|

Ranked list metric

I I I I I
0 500 1000 1500 2000 2500

Rank in ordered Dastaset



Supplementary Figure 5b-16
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Supplementary Figure 5b-17 GO_CELLULAR_AMIDE_METABOLIC_PROCESS
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Supplementary Figure 5b-18 GO_PROTEIN_LOCALIZATION_TO_ORGANELLE
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Supplementary Figure 5b-19 GO_CELLULAR_RESPONSE_TO_ORGANIC_SUBSTANCE
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Supplementary Figure 5b-20
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Supplementary Figure 5. Gene set enrichment analysis (GSEA) of FC- and EXT- associated
differential expression across sexes. GSEA was used to test concordance of differential gene
expression analyses results with gene expression signatures from the Molecular Signatures
Database. Enrichment scores are calculated against background and they are also corrected for
multiple comparisons Benjamini Hochberg's False Discovery Rate (FDR). Top-20 gene set
enrichment analysis plots for gene sets uniquely associated with FC (al1-20) and EXT
(b1-20). The y-axis represents enrichment score (ES) and the x-axis (bar-code plot) indicates
the position of the genes on the expression data rank-sorted (boxplot) by its association with
FC (i.e., FC vs. TA) and EXT (i.e., EXT vs. TA), with red and blue colors indicating up- and
down-regulation of RNA. ES is the maximum deviation from zero as calculated for
each gene going down the ranked list and represents the degree of over-representation

of a gene set at the top or the bottom of the ranked gene list.
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