Table S1. Module preservation statistics across acoustic stimulations

Reference Test Module Zsummary Zdensity Zconnectivity medianRank moduleSize

PP40 NC black -1.172828043 -3.355243846 1.00958776 21 385
PP40 NC blue 22.74226035 6.514490381 38.97003032 9 1000
PP40 NC brown 18.14907612 2.74057249 33.55757974 10 889
PP40 NC cyan 5.568473146 4.316730287 6.820216004 14 117
PP40 NC darkgreen -0.181482295 -1.315320881 0.95235629 21 49
PP40 NC darkred -0.315716626 -1.484920498 0.853487247 20 52
PP40 NC gold 28.55656528 11.13525479 45.97787577 6 1000
PP40 NC green 12.73072025 1.509133802 23.95230671 16 502
PP40 NC greenyellow 7.580798797 2.623516835 12.53808076 10 149
PP40 NC grey -2.830169557 -5.835618168 0.175279054 24 536
PP40 NC grey60 9.087841876 5.406025292 12.76965846 3 97
PP40 NC lightcyan 2.507621897 -0.588114226 5.603358021 17 99
PP40 NC lightgreen 6.029384539 2.050879892 10.00788919 6 94
PP40 NC lightyellow 3.996837611 2.864562158 5.129113063 5 76
PP40 NC magenta 6.28630336 -0.042181609 12.61478833 18 170
PP40 NC midnightblue 4.420147116 0.475620497 8.364673735 11 99
PP40 NC pink 10.77529743 6.753561833 14.79703303 4 178
PP40 NC purple 6.223652916 0.573308998 11.87399684 13 170
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Table S2. Key Phenotypes in the Drosophila PPI Network

. Count In Streng Sign
Phenotype Discription r
Network th al
FBcv:0000416  Uncoordinated 50f133 1.16  0.0022 0.8
FBcv:0000399  Abnormal courtship behavior 5of 152 .11 0.0022 0.78
FBcv:0000387  Abnormal behavior 8 of 424 0.86 0.0018 0.67
FBcv:0002030  Lethal - all die during pupal stage 3 of 90 .11  0.0167 0.57
FBcv:0000388  Abnormal gravitaxis 2 of 37 1.32  0.0304 0.53
FBcv:0000430  Abnormal cell polarity 3of114 1.01  0.0244 0.5
FBcv:0000428  Abnormal cell size 5 0f 306 0.8 0.0167 0.48
FBcv:0000424  Abnormal cell death 7 of 582 0.67 0.0122 0.45
FBcv:0000392  Increased rate of movement 2 of 55 1.15 0.0479 0.45
FBcv:0000359  Decreased cell number 6 of 522 0.65 0.0185 0.42
FBcv:0000425  Increased cell death 6 of 554 0.62 0.0225 0.39
FBcv:0000375  Semi-fertile 3of 171 0.83 0.0494 0.39
FBcv:0000351  Lethal 23 0f 4340 031 0.0022 0.34
Lethal - all die before end of first
FBcv:0002001 | 90f 1185 0.47 0.0223 0.34
instar larval stage
FBcv:0000709  Abnormal cell number 7 of 826 0.52 0.0307 0.34
FBcv:0000435  Abnormal neuroanatomy 12 of 1836 04 0.0167 0.33
FBcv:0002005  Lethal - all die during P-stage 7 of 857 0.5 0.0347 0.33
Lethal - all die before end of
FBcv:0002002 13 0f 2021 04 00167 0.32
larval stage
Lethal - all die during embryonic
FBcv:0002033 8 of 1080 0.46 0.0346 0.31
stage
Lethal - all die before end of P-
FBcv:0002000 17 of 3102 033 0.0139 03
stage
Lethal - all die before end of pupal
FBcv:0002027 15 0f 2600 035 0.0167 0.3
stage
FBcv:0002015  Partially lethal 16 0of 2917 0.33 0.0167 0.3
FBcv:0000385  Short lived 8 0f 1170 042 0.0467 0.29
Increased mortality during
FBcv:0002019 24 of 5330 0.24 0.0109 0.27
development
FBcv:0000352  Partially lethal - majority die 12 0of 2142 0.34 0.0347 0.27




Table S3. Log2 Fold Changes and False Discovery Rates of fruitless Gene Expression in Cricket Across Multiple Comparisons

Gene L. HNC- HNC-vs- HNC-vs- QNC- QNC-vs- QNC-vs-
Description FDR FDR

ID vs-HCS HPP10 HPP80 vs-QCS QPP10 QPP80

GBIM Sex determination 0.9883 0.9999 0.9814 0.9649 0.9917 0.9836
- i ) -4.3219 -4.3219 -4.3219 -1.2224 -0.9005 -1

08079 protein fruitless 4612 6029 9265 4332 1827 4639

GBIM Sex determination 0.9883 0.9999 0.9873 0.9685 0.9917 0.9836
- i ) 0.0408 -0.1103 -0.07 0.0682 0.0943 0.0655

08529 protein fruitless 4612 6029 3236 297 1827 4639

GBIM . . 0.8432 0.9999 0.9361 0.5001 0.5004 0.9836
~  Fruitless B isoform -0.1711 -0.0323 -0.19 0.2323 0.2903 -0.0363

14708 9694 6029 7481 5972 4527 4639

GBIM . . 0.9883 0.9999 0.8464 0.9865 0.9917 0.9704
~  Fruitless HI isoform  -0.1641 -0.1492 -0.5277 0.0527 0.0703 0.2023

14709 4612 6029 1482 0472 1827 807

GBIM Sex determination 0.8979 0.9999 0.4414 0.8139 0.8600 0.9998
- i ) -0.1365 -0.1127 -0.3761 0.1394 0.1989 0.0119

14710 protein fruitless 0798 6029 1236 8055 5202 9661




A Enriched KEGG Pathway across Comparison

Tyrosine metabolism

Phosphonate and phosphinate metabolism

Melanogenesis

-Log10(Q-value)
@ 2
Q s
[
[

Tissue

Lysine degradation

Linoleic acid metabolism

Isoquinoline alkaloid biosynthesis

KEGG Pathway

Inflammatory mediator regulation of TRP channels
anterior brain

Drug metabolism — other enzymes posterior brain

Biosynthesis of various antibiotics

Biosynthesis of secondary metabolites

Betalain biosynthesis

Q Q N Q
K & & &
o T
3
$ $ S

GO Terms

GO Enrichment Analysis: NC vs PP40 by Functional Categories

response to fungus

innate immune response

response to molecule of fungal origin

pattern recognition receptor signaling pathway
innate immune response-activating signal transduction
detection of molecule of fungal origin
detection of external biotic stimulus

detection of biotic stimulus

defense response to other organism

defense response to Gram—positive bacterium
activation of innate immune response

immune response-—activating signal transduction
innate immune response activating cell
surface receptor signaling pathway
defense response
cell surface pattern recognition receptor signaling pathway
proline biosynthetic process
oxoacid metabolic process
organic acid metabolic process
melanin biosynthetic process
hexose transmembrane transport
disaccharide biosynthetic process
cellular amino acid metabolic process
cellular amino acid biosynthetic process
carboxylic acid metabolic process

alpha—amino acid metabolic process

Gene Count
® v
®-
®-
. 0

Functional Category
Immune Defense
Metabolism
Pattern recognition

« Other

Figure S1. Region-Specific Molecular Responses to PP40 Stimulation. (A) KEGG pathway enrichment analysis in anterior and posterior brain

regions; (B) GO enrichment analysis showing immune and metabolic processes.
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Figure S2. Gene Significance Correlates with Module Membership Across Three Co-Expression Modules.
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Figure S3. Determination of soft-thresholding power for WGCNA. (A) Scale-free topology model fit (R?) as a function of soft-thresholding
power. The red line indicates the threshold of R* = 0.85. Numbers indicate the corresponding soft-thresholding power. (B) Mean connectivity as a
function of soft-thresholding power.



