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SCIENTIFIC QUESTION

Why do the two mushroom bodies show
different serotonin-sensor responses?

Bilateral anatomy provides a constraint; sensor calibration and circuit history affect inference.

01 PAIRED SENSOR EVIDENCE 02 ANATOMICAL CONSTRAINTS

A Bilateral DPM stimulation and paired KC readout E Reference brain and the complete KC cohort
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Conceptual preparation

OBSERVATION + CONSTRAINT

Right-biased sensor sensitivity contrasts with
left-biased DPM anatomical contacts.

Circuit origin remains unresolved. Calibration and timing-matched perturbations provide discriminating tests.

03 FROZEN SIMULATION - TESTABLE PREDICTIONS

One signed graph, two explicit readouts

FlyWire: 138,486 nodes / 15,089,754 nonzero weights
MaleCNS: 160,433 nodes / 24,580,903 nonzero weights
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200 / 1000 ms drive; 1200 ms integration; no movement calibration.
Input-vector identities are not recovered in the compact archive.
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Paired sign-flip P = 0.00070 Raw dots show both acquisition batches.

Slope RMSE (pp / l0g10 pulses)

FlyWire; training-only fits. Graph and stimulus-only estimates nearly overlap.
Paired loss intervals include zero: added value remains unestablished.

Same absolute reference: -6.06% (FW) | —-2.35% (MC).

Large evoked differences mainly reflect baseline subtraction. N KC effects persist after whole-DPM clamping

Eoff / Eon = 0.959 (FW) / 0.978 (MC)
Pre, absolute; 2 inputs; descriptive ratios, not a mediation estimate.

O Conclusions and discriminating wet validation

PROPOSED VALIDATION - NO NEW VALIDATION DATA

01 Sensor sensitivity Is right-biased
Observed: paired slope difference +11.71 pp / logio pulses; 22 / 29 flies positive.

PROPOSED WET TEST

Independent L/R sensor calibration
Constrain local 5-HT exposure and background.
Compare calibrated R — L with the original gap.

A gap explained by calibrated transfer supports
a measurement contribution.

02 Anatomy does not identify the cause
Constraint; all-KkC DPM contacts are left-biased in both reference brains.

PROPOSED WET TEST
Independent DPM

recrfitment reailfut

Simultaneous recruitment and sensor readout
Vary pulse count and duration independently.
Verify perturbation efficacy in each preparation.

Test whether the gap follows recruitment or remains
after bilateral recruitment is matched.

Sources: normalized sensor exports and BioFly v31 / frozen v30 simulation archive; FlyWire v783; MaleCNS v1.0. Methods, numerical values, limitations and asset provenance are included in the editable package.

Support: FDU IDH2338002/001 - Contact: rbzhang@fudan.edu.cn
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03 Model KC effects persist without DPM
Prediction: absolute KC effects retain 95.9% / 97.8% after whole-DPM clamping.

PROPOSED WET TEST

Timing-matched KC x DPM neural recording
Measure bilateral DNa02: absolute and evoked.
Add 5-HT-specific controls and movement readout.

An opposite-sign neural effect challenges the
frozen prediction; behavior requires its own validation.





