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Supplementary data
Preparation of anti-attachment flasks/plates:
The attachment of cells to the floor of the culture flask/plate leads to the spontaneous differentiation of stem cells. Neural stem cells require anti attachment surface for rapid proliferation and preserve stem cell property without differentiating. Moreover, the anti-attachment flask improves the formation of free floating neurosphere22. Thus, we have used agarose gel coating to prepare anti-attachment plates/flasks. Agarose (1.5 gm/100 ml) was weighed and added to serum free DMEM/F12 medium and autoclaved. The solution was cooled up to 70°C further poured into the plate/flask so that the bottom of the plate is coated with the minimum amount of solution. The plates/flasks were kept aside in sterile hood until solution turns into gel.
Effect of VPA on second generation neurosphere:
The impact of VPA treatment was found to be less on 1st passaged/second generation neurospheres in comparison to 1st generation neurospheres. We observed a slow dissociation of cells from 1st passage neurospheres on VPA treatment, thus resulting in little effect on neurosphere size by 4th day. Although, we were able see initial dispersal of cells by 3rd or 4th day of treatment, however it was difficult to figure out the change in diameter of control and VPA treated neurospheres on 4th day. By 7th day, a significant decline (p<0.001) in size of the neurosphere was observed in VPA treated neurospheres as compared to control.  This reveals around 40-50% decrease in size of neurospheres with 0.5mM, 1mM and 2mM VPA treatment in comparison to control (Figure S 3). The frequency of completely dissociated neurosphere increases in the time dependent manner with significant dissociation of neurospheres at 1mM (p<0.05) and 2mM (p<0.001) VPA treatment on 7th day post treatment. 
	[image: E:\BITS\Thesis\All data\Neural Stem cells DATA\Chapter 5 images\Diameter representable\2nd generation neurosphere.tif]A) 

	[image: E:\BITS\Thesis\All data\Neural Stem cells DATA\Chapter 5 images\Final images for chapter 5\2nd generation neurosphere diameter.tif]B) 
	[image: E:\BITS\Thesis\All data\Neural Stem cells DATA\Chapter 5 images\Final images for chapter 5\2nd generatn %frequency of dissociated neurosphere.tif]C)


	Figure S 1: Effect of VPA on 1st passage/second generation neurosphere size. A) Representative images of 2nd generation neurosphere treated with different concentration of VPA on DIV 3. The treatment was given upto 7 days and images were captured on 4th and 7th day of treatment. Scale bar-100 µM. B) Bar graph representation of percentage neurosphere diameter treated with different concentration of VPA on 4th and 7th day. C)  Representative graph of percentage frequency of completely dissociated neurospheres with respect to concentration and time. Values in above mentioned graphs are expressed as mean ± SEM, p<0.05 was considered significant, where ns is non-significant, *p<0.05, **p<0.01 and ***p<0.001 as compared to control group.



Zebrafish larvae model for autism:
 Chemicals and reagents:
The herbal drugs W.S. and B.M. were a kind gift from Natural Remedies, Bangalore, India. The selected in-house compounds were synthesized in our laboratory. Glutamic acid (GA) was purchased from Himedia, India. Sodium valproate (Cat. No. P4543), was purchased from Sigma-Aldrich, St. Louis, MO, USA. The cDNA synthesis kit and SYBR FAST qPCR kit was purchased from Thermo Scientific, Waltham, Massachusetts, United States. All other chemicals used were of analytical grade. 
 Animal ethics and husbandry: 
Zebrafish study was conducted in zebrafish facility of Dr. Reddy’s Institute of Life Sciences, Hyderabad. All zebrafish experiments were performed in accordance with the Institutional Bio-Safety Committee (DRILS/IBSC/2015/20); following ethical guidelines of Dr. Reddy’s Institute of Life Sciences, Hyderabad; as per the animal ethics laws of India. Mature wild caught zebrafish (Danio rerio) were maintained in circulating Millipore water with added essential minerals at 28±1°C on a 12-hour light/dark cycle. All embryos were collected by natural spawning and were incubated at 28±1°C in embryonic (E3) media, (pH 7±0.5). The embryos of the same developmental stage were used for each experiment. All experiments were conducted at 28±1°C. The medium was changed according to prospects of the experiment.
 Drug solution preparation: 
VPA, W.S. and B.M. were directly dissolved in the E3 media. The stock solution of 75mM was prepared for VPA and 0.5mg/ml was prepared for W.S. and B.M. To make a clear uniformly distributed solution, it may require vortex and sonication (5-10 minutes). 
 Toxicity of W.S. and B.M. in zebrafish larvae:
Various concentration of W.S. and B.M. were directly added to the dish containing 48 hours post fertilized larvae (10 larvae/well). The larvae thereafter were observed daily for morphological changes and mortality. 
	Table S 1: Toxicity study of W.S. and B.M. in zebrafish larvae

	Days
Treatment

	Withania somnifera (W.S.)
(Doses: 300µg/ml, 100µg/ml, 30µg/ml, 10µg/ml, 3µg/ml)
	Bacopa monnieri (B.M.)
(Doses 300µg/ml, 100µg/ml, 30µg/ml, 10µg/ml, 3µg/ml)

	
	Mortality
	Morphological Defects
	Mortality
	Morphological Defects

	24 hours post treatment
	None up to 300µg/ml
	None up to 300µg/ml
	100% at 300µg/ml and 100µg/ml 
	None up to 30µg/ml

	48 hours post treatment
	50-60% up to 300µg/ml
	Observed at 300µg/ml
	None up to 30µg/ml
	None up to 30µg/ml

	72 hours post treatment
	100% at 300µg/ml
None up to 100µg/ml
	Observed at 300µg/ml
	None up to 30µg/ml
	None up to 30µg/ml

	96 hours post treatment
	None up to 100µg/ml
	None up to 100µg/ml
	None up to 30µg/ml
	None up to 30µg/ml


 Experimental Design and Grouping: 
The embryos were randomly divided into various group and were raised for 7-dpf:

Control
VPA (75µM)
VPA+W.S. 3µg/ml
VPA+W.S. 10µg/ml
VPA+W.S. 30µg/ml
VPA+B.M. 3µg/ml
VPA+B.M. 10µg/ml
VPA+B.M. 30µg/ml

All groups except control group of larvae were treated with 75 µM VPA concentration with single exposure from 4-hpf to 5-dpf. The herbal drugs W.S. and B.M were exposed from 5-dpf to 7-dpf on the safe concentration suggested by toxicity studies. The behavioral tests were performed at 7-dpf between 10 am to 2 pm. Larvae from each group were divided into two pools and were sacrificed (rapid freezing) for mRNA expression. (Figure 6.3).
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	Figure S 2: Experimental design of screening herbal drugs: Embryos were exposed to VPA at a single dose of 75 µM from 4-hpf to 5-dpf. W.S. and B.M. were administered from 5-dpf to 7-dpf. Behavioral and molecular studies were conducted on 7-dpf.


 Behavioral parameters:
All behavioral experiments were performed in a soundproof room under dim lights with restricted entry. The larvae were transferred to fresh E3 media 3-4 hours before the behavioral study and were taken to behavioral room 1 hour before the test. Different sets of larvae were used for each behavioral parameter. The tests were performed in triplicates with at least three sets of embryos. Analysis was done manually by an observer blind to treatment. E3 media was replaced with fresh media after every trial. Statistical significance for all behavior parameters was ascertained using one-way ANOVA followed by Dunnet’s post hoc test. 
I Open field test:
Open field Test utilizes the innate avoidance of novel open spaces to measure anxiety. The test was performed in a plastic petri dish filled with 3/4th volume of E3 media. Larvae (n=10) were placed in the centre of each dish at a time, and the video was recorded for 30 minutes. The number of larvae on edges of the plate (wall sticking behavior) was counted every minute to assess thigmotaxis behavior. The results are reported as mean ± SEM of the percentage of larvae on the edge of the plate.
II Inattentive behavior test:
This paradigm reflects the response of larvae to an aversive stimulus. The plate was kept at the center of virtually divided two halves on the digital display. A PowerPoint presentation was used as an aversive stimulus for the larvae, starts with a blank white background (acclimatization) for 30 minutes, followed by 30 minutes of a moving red bar (aversive stimulus) on the lower half of the plate. Video recording was done for both the phase of experiment. The number of larvae in the upper half of plate was counted after every 2 minutes. Inattentive attitude towards aversive stimulus was determined by the number of larvae which avoided the lower half, in VPA treated and control groups. The results were quantified by normalizing aversive stimulus period over acclimatization period as mentioned in the formula below, and are reported as mean ± SEM of the percentage of larvae in upper half over acclimatization.



III Circling behavior test:
Circling is a repetitive swimming in a circular motion (usually seen during seizures and neurological impairments). The test was performed in a plastic petri dish filled 3/4th with E3 media. The set of 20 larvae (to make the plate crowded) were placed in the dish at a time, and the video was recorded for 30 minutes. The number of circling movements were counted for the group of larvae (n=20) over a 30 minutes duration, and the results were reported as mean ± SEM of a number of circling moments in 30 minutes to assess repetitive stereotypic behavior.
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