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Figure S1. Simulation of the flow distribution in a Fish-Trap chip with sequential trapping of zebrafish larvae. 
The red arrows illustrate the flow velocity fields, and the arrow density indicates the flow rate at specific spots 
within the dorsal Fish-Trap chips. (A) No larva trapped; (B) One larva trapped; (C) Two larvae trapped; (D) 
Three larvae trapped; (E) Four larvae trapped. 



Figure S2. System diagram of different control modules of the Fish-Trap technology, which is an automated 
system based on a computer-controlled and pump-actuated capillary fluidic circuitry. Scale bar, 2cm. 



Figure S3. Illustration of the direction-switching-loop. (A) Photo-detection system identify the successful 
loading and the direction of a larva loaded from the reservoir. (B) For a larva loaded with head facing forward, 
the right pump (in red box) is engaged to pump the larva into the Fish-Trap chip. (C) For a larva loaded with 
tail facing forward, the left pump (in red box) is engaged to pump the larva into the Fish-Trap chip. In panel (B) 
& (C), the actually flow direction indicated by the blue dash line.



Figure S4. Schematics of the Photo-detection module. The output of this module was used to trigger the valve 
switching and pump activation.



Figure S5. Quantitative health assessment of larvae released from Fish-Trap chips. Survival rate and abnormal 
rate of zebrafish larvae in the following 4 days after 2 hour trapping in the array. Total 400 larvae pooled from 
eight independent experiments (50 larvae/experiment) were analyzed. Error bars indicate standard deviation. 
Our criteria for health assessment include both functional and morphological abnormalities as previously 
reported (Pardo-Martin et al Nat Methods 2010, Chang el al Integr Biol 2014). Functional criteria included 
visual confirmation of normal heartbeat and reflex response to touch stimuli. Morphological criteria included 
spine bending (i.e. lordosis, kyphosis, and scoliosis) and craniofacial abnormalities. 



Figure S6. Long term observation of larval zebrafish using lateral Fish-Trap chips. (A) Testing group treated 
with VEGFR inhibitor in larvae from the Fli1 transgenic line. The larvae were on-chip treated with VEGFR 
inhibitor (1μM) for 36 hours, resulting disrupted development of blood vessel development. (B) Control group 
without treatment of VEGFR inhibitor showing normal development of vasculature structures. Scale bar, 50μm.



Figure S7. Experimental procedures to derive brain activities density map from calcium imaging data.



Figure S8. Quantification of dose-response of Con-T[M8Q], showing differential inhibitory effects of neural 
activity at various concentrations.



Table S1. List of neurotoxins tested in this study.

Name Sequence Target References
MVIIA CKGKGAKCSRLMYDCCTGSCRSGKC* N-type Calcium Channel 1-3

Mr1.8-II PECCTHPACHVSNPELC* Unknown
Mr1.8-I PECCTHPACHVSNPELC* nAChR α32 subtype
Vc1.1 GCCSDPRCNYDHPEIC* nAChR α9α10 subtype 4, 5

HS-10 Benzoyl-GCCSDPRCRYDHPEIC* nAChR α9α10 subtype
Con-T[M8Q] GEγγYQKMLγNLRγAEVKKNA* NMDAR 6

SO-3 CKAAGKPCSRIAYNCCTGSCRSGKC* N-type Calcium Channel 7, 8

Nitrendipine C18H20N2O6 L-type calcium channels 9
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Movie S1. Demonstration of larva loading, trapping and orientation using Fish-Trap technology. Single larva 
was automatically pushed into the trapping channel by hydrodynamic force. 



Movie S2. Real-time mapping of brain-wide activity in brains of larval zebrafish using the Fish-Trap 
technology.



Movie S3. Calcium imaging with single cell resolution in a brain of fish immobilized using dorsal Fish-Trap 
chip.



Movie S4. Real-time recording of blood flow in the zebrafish larva immobilized in a lateral Fish-Trap chip.


