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Figure 1. Mini-w and endogenous w influence ethanol sensitivity measured in eRING assays
A. Flies harboring transposon insertions in TGFβR genes (tkv, wit and babo; blue circles),

Akap200 (green triangles) or Gal4 drivers (red squares) were ranked by eye color (w+ rank,

X axis) and tested in eRING assays for sedation to ethanol vapor from 30% ethanol (TGFβR

and Gal4 drivers) or 50% ethanol (Akap200). Compiled T50 values (fold of w1118 controls)

from all genotypes correlated with w+ rank (Pearson r=0.7503, p<0.0001). TGFβR lines

tested were tkv alleles 7, 8, d07811, f02766, f03305, c06013 and KG05071, wit alleles

d02492, e00566 and e01243 and babo alleles c04263, c05710, k16912. Akap200 lines tested

were EP2254, c01373, d01782, d03938, d07255, EY04645 and EY12242. Gal4 lines tested
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were da-Gal4/+, mef2-Gal4/+, Appl-Gal4/+, Actin5cGal4/+, GMR-Gal4/+, 24B-Gal4/+,

and elav-Gal4/+. See Figure S3 for representative eye color images. B. There was an overall

effect of genotype on T50s from eRING studies using vapor from 30% ethanol (one-way

ANOVA, p=0.0003, n=10 per genotype). mini-w-expressing elav-Gal4/+ and v30034/+ flies

had elevated T50 values compared to white-eyed w1118 controls and elav-Gal4,v30034 white

knockdown flies (*Bonferroni’s, p<0.05). T50s in w1118 controls and elav-Gal4,v30034 flies

were not distinguishable (Bonferroni’s, n.s.). C. T50s in w1118 flies tested in eRING studies

with vapor from 30% ethanol were significantly lower than in w+ flies (Kolmogorov-

Smirnov test for Gaussian distribution; w1118, p>0.01, n.s.; w+, p=0.0017, significantly non-

Gaussian; *Mann-Whitney test, p=0.0147, n=10).
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Figure 2. Exposure to ethanol vapor in ethanol sedation assays causes dose-dependent sedation
and internal ethanol concentrations
Data are from w1118 control female (A, C and E) and male (B, D and F) flies exposed to

vapor from the indicated concentrations of ethanol (0, 30, 40 and 50%). A and B. Ethanol

sedation time-course. Time and ethanol concentration had significant effects on percent

active flies and there was a significant interaction between time and ethanol concentration

for both females and males (individual two-way ANOVAs; time, p<0.0001; ethanol

concentration, p<0.0001; interaction, p<0.0001; n=5 for females, n=10 for males). C and D.

Ethanol sedation ST50 values. ST50 values derived from the data in panels A and B were

significantly affected by ethanol concentration in both males and females (individual one-

way ANOVAs, p<0.0001, n=5 for females, n=10 for males). ST50 values in response to all

ethanol concentrations were significantly different (Bonferroni’s multiple comparison,

p<0.001 in all cases). ST50 values cannot be calculated for flies exposed to 0% ethanol

(water) because flies do not become sedated in the absence of the drug. E and F. Internal

ethanol concentrations. A 60-minute exposure to vapor from increasing concentrations of

ethanol progressively increased whole body internal ethanol concentrations in flies

(individual one-way ANOVAs, p≤0.0002, n=6 for females, n=5 for males). Internal ethanol
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after any given exposure was significantly different from internal ethanol in the next lower

and higher groups (Bonferroni’s, p<0.05).
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Figure 3. Rapid tolerance to ethanol in ethanol sedation assays
Data are from w1118 control female (A, C and E) and male (B, D and F) flies. A and B.

Sedation time-courses from flies exposed once to vapor from water (W), exposed once to

vapor from 50% ethanol (E), exposed to water vapor, allowed to recover for 4 hours, then

exposed to vapor from 50% ethanol (WE), and exposed to vapor from 50% ethanol, allowed

to recover for 4 hours, then exposed again to ethanol vapor (EE). Time and ethanol

treatment had significant effects on the percentage of active flies and there was an

interaction between time and ethanol treatment (individual two-way ANOVAs; time,

p<0.0001; ethanol treatment, p<0.0001; interaction, p<0.0001, n=5–32 per treatment group).

C and D. ST50 values derived from the data in panels A and B were significantly affected

by ethanol treatment (one-way ANOVA, p<0.0001). ST50 values in EE flies were

significantly different from those in E and WE flies (*Bonferroni’s, p<0.001), whereas ST50

values in E and WE flies were not statistically distinguishable (Bonferroni’s multiple

comparison, n.s.). E and F. Internal ethanol concentrations increased with time of ethanol

exposure, but were not significantly different in E and EE flies (individual two-way

ANOVAs; time, p≤0.0002; E vs. EE, n.s.).
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Figure 4. Expression of mini-w has a negligible impact on ethanol sedation sensitivity and
internal ethanol concentrations in ethanol sedation assays
A. Compiled ST50 values from ethanol sedation assays with vapor from 50% ethanol did

not correlate with w+ rank in TGFβR (blue circles), Akap200 (green triangles) and Gal4 (red

squares) strains (Pearson r=−0.1754, p=0.4125, n.s.). ST50 values are represented as fold of

w1118 controls. B. Knockdown of mini-w in the nervous system and initial sensitivity to

ethanol. Expression of w RNAi transgenes (v30033 and v30034) was driven in the nervous

system by elav-Gal4. Genotype had a significant overall effect on ST50 values from ethanol

sedation assays with vapor from 50% ethanol (one-way ANOVA, p=0.0008, n=8–16 per

genotype). ST50 values in w1118, elav-Ga4/+, v30033/+ and v30034/+ genotypes were not

statistically different (Bonferroni’s, n.s.). ST50 values in elav-Gal4;v30033 and elav-Gal4/
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v30034 knockdown animals were greater than in elav-Ga4/+ (Bonferroni’s, *p<0.05), but

were not significantly different from v30033/+ or v30034/+ controls (Bonferroni’s, n.s.). C.

Internal ethanol concentrations in nervous system mini-w knockdown flies after 30 minutes

of exposure to vapor from 50% ethanol in ethanol sedation assays. Genotype had a

significant overall effect on internal ethanol (one-way ANOVA; p=0.0388; n=4), but no

differences between relevant genotype pairs were found (Bonferroni’s, n.s.).
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Figure 5. Nervous system knockdown of mini-w in flies with altered sensitivity to ethanol
Expression of v30034 along with either Cnx14D RNAi v5597 (A) or ph-p RNAi v50024 (B)

RNAi was driven in the nervous system by elav-Gal4. All flies tested were females. A.

Knockdown of mini-w in the nervous system of in flies with decreased sedation in response

to vapor from 50% ethanol. There was a significant overall effect of genotype on ST50s

(one-way ANOVA, p<0.0001, n=8). ST50 values were not significantly different in w1118,

v5597/+, elav-Gal4/+ or elav-Gal4,v30034/+ flies (Bonferroni’s, n.s.). elav-Gal4/v5597 and

elav-Gal4,v30034/v5597 exhibited significantly higher ST50 values compared to relevant

controls (*Bonferroni’s, p<0.05 compared to v5597/+ and elav-Gal4/+; **Bonferroni’s,

p<0.05 compared to v5597/+ and elav-Gal4,v30034). elav-Gal4/v5597 and elav-

Gal4,v30034/v5597 were not statistically distinguishable (Bonferroni’s, n.s.). B.

Knockdown of mini-w in the nervous system in flies with increased sensitivity to sedation

from vapor from 50% ethanol. Overall, genotype had a significant effect on ST50s (one-way

ANOVA, p<0.0001, n=8). ST50 values were indistinguishable in w1118, elav-Gal4/+ and
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elav-Gal4,v30034/+, whereas the ph- v50024/+ control was significantly different from

w1118 (#Bonferroni’s, p<0.05). elav-Gal4;v50024 and elav-Gal4/v30034;v50024 were not

different from each other, but they were significantly different from their relevant controls

(*Bonferroni’s, p<0.05 compared to elav-Gal4/+ and v50024/+; **Bonferroni’s, p<0.05

compared to elav-Gal4/+ and elav-Gal4,v30034).
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Figure 6. Ethanol sedation sensitivity and internal ethanol concentrations in w null and w wild-
type flies
ST50 values in response to vapor from 50% ethanol were indistinguishable in w null (w1118)

and w wild-type (w+) females (panel A, unpaired t-test, n.s., n=6 for w1118, n=21 for w+) or

males (panel B, (unpaired t-test, n.s., n=10 per genotype). C and D. Internal ethanol

concentrations in response to vapor from 50% ethanol were not distinguishable in w1118 and

w+ females (C) and males (D), but were affected by duration of ethanol exposure (individual

two-way ANOVAs; effect of w genotype, n.s.; effect of ethanol exposure time, p<0.0001;

n=5 per genotype, sex and exposure time).
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Figure 7. Mutations in and RNAi-mediated knockdown of Clic reduce ethanol sensitivity in
ethanol sedation assays
ST50s were greater in homozygous ClicG0472 (A) and ClicEY04209 (B) transposon mutants

(closed bars) than in w1118 controls (open bars) (*individual t tests, p≤0.027, n=10 per

genotype) in ethanol sedation assays with vapor from 50% ethanol. Control and Clic mutant

flies were reared at 20°C to circumvent homozygous lethality of the Clic alleles at 25°C.

Ubiquitous (via da-Gal4, panel C, filled bar) or nervous system (via elav-Gal4, panel D,

filled bar) expression of RNAi targeting Clic (v105975) lowered ethanol sensitivity

compared to Gal4/+ and v105975/+ controls (open bars) (individual one-way ANOVAs,

p<0.0001; *Bonferroni, p<0.05 compared to controls; n=8–10 per group). Internal ethanol

concentrations were not consistently different in ubiquitous (E) and nervous system (F) Clic

knockdown flies compared to Gal4 and v105975 controls (individual one-way ANOVAs;

panel E, p=0.0288; panel F, p=0.0003; n=5; *Bonferroni’s multiple comparisons test,

p<0.05 compared to Gal4 controls). Controls are (A) w1118 in a Canton-S background, (B)

2202U, (C) WTB, and (D) the progeny from NPFR1-Gal4 or NPFR1-RNAi crossed to our

standard w1118 strain.
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