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Fig. S1| Density plots showing skewed distributions of ¢z and In(eg) for females (red) and
males (blue). (a, b) Chill coma recovery time. (c, d) Startle response. (e, f) Starvation stress

resistance.
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Fig. S2| Density plots showing skewed distributions of CVg and In(CVg) for females (red)
and males (blue). (a, b) Chill coma recovery time. (c, d) Startle response. (e, f) Starvation stress

resistance.
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Fig. S3| Density plots showing skewed distributions of MAD and In(MAD) for females (red)
and males (blue). (a, b) Chill coma recovery time. (c, d) Startle response. (e, f) Starvation stress

resistance.
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Fig. S4| Correlations of % segregating sites and micro-environmental variances of three
guantitative traits for females (red) and males (blue). (a) Chill coma recovery time. The
correlations between the % segregating sites and micro-environmental variance (ryvss) are ryss =
-0.09 (P =0.26) (females) and ryss = -0.08 (P = 0.30) (males). (b) Startle response. ryss = 0.02
(P =0.80) (females), ryss = -0.07 (P = 0.34) (males). (c) Starvation resistance. ryss =0.10 (P =

0.15) (females), ryss = 0.11 (P = 0.13) (males).



Fig. S4

% segregating sites % segregating sites

% segregating sites

12

10

12

10

12

10

oo
o o ° °
e o
o0 ° °
° °
® @® wo ° ® .
o0 % °
o °
° o.o.... .‘. ° o .:o
L) .. o.o..g.. . (]
° °

cone °° °

M P .:oo. ...‘.:#..o. .o...: o’

PR AT OOV IR SN, L

0.5

I
1.0 15 20 25 30
In(og) chill coma recovery

° °
o o X
o o
° °
° °
® o °
o o e o
. ® Se ..':'ooo
o fo ¢
Tatee 2700 oo S 0w
° ° o o .. e o..oo
° ° o
)
®e oo’{.o.;.f.‘ . o:o':o . ®
%% o ,° ¢ ) “.0. °*s .o:.
°e% o8 §& euds’ ®o ©

I I I I I
12 14 16 18 20 22
In(og) startle response

o.. *. ® e 3 e °
cogo’ 0 o ° S 3 °
° “o. ° o":.:' o’ .o“o.o.
o° e oooé.'h:’.. : ..
® °e ......x‘.:. ° .oe‘ '.. * .

In(og) starvation resistance



Trudy Mackay
Typewritten Text
Fig. S4


Fig. S5] Comparison of correlations of trait means and micro-environmental plasticity for
three quantitative traits using two different metrics to parameterize micro-environmental
plasticity, In(ee) and In(CVg)). Red points indicate females and blue points indicate males.
(a) Mean vs In(og) for chill coma recovery time [ryy = 0.79 (P < 0.0001) for females and ryy =
0.80 (P < 0.0001) for males]. (b) Mean vs In(CVg) for chill coma recovery time [ryy = 0.40 (P <
0.0001) for females and ryy = 0.48 (P < 0.0001) for males]. (c) Mean vs In(og) for startle
response [ryv =-0.12 (P = 0.10) for females and ryy =-0.03 (P = 0.70) for males]. (d) Mean vs
In(CVg) for startle response [ruyv = -0.68 (P < 0.0001) for females and ryy = -0.66 (P < 0.0001)
for males]. (e) Mean vs In(og) for starvation resistance [ryy = 0.50 (P < 0.0001) for females and
rvv = 0.50 (P < 0.0001) for males]. (f) Mean vs In(CVg) for starvation resistance [ryy = -0.27 (P

< 0.0001) for females and ryy = -0.33 (P < 0.0001) for males].
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Fig. S6| Correlations of micro-environmental variance between pairs of quantitative traits
for females (red) and males (blue). () Chill coma recovery time and startle response. r = -0.02
(P =0.81) (females), r =-0.07 (P = 0.39) (males). (b) Chill coma recovery and starvation
resistance. r = 0.08 (P = 0.29) (females), r = 0.03 (P = 0.71) (males). (c) startle response and

starvation resistance. r = 0.06 (P = 0.40) (females), r = 0.005 (P = 0.94) (males).



Fig. S6

In(og) startle response
10 12 14 16 18 20 2.2

In(og) starvation resistance

In(og) starvation resistance

3.0

25

2.0

15

3.0

2.5

2.0

15

a
a °
[ ) Y ® 4
° °
- ¢ .: ..o.‘...'.‘ .'o.. ° ) °
_ .o° ‘Oo‘ ‘e o:n..° o": : ‘o. * °
o, e®, v..o' o. ° o . °
° ° ° o.‘..o N 0..
..o"jot.o ’.0 s ° °
- oY 1 o® o o0 .o °
o ® oo ..o)}. %eeo
e, % os  ® ge
i ° o % N“".. e ° °
. o.oo:‘o....:..i 0.. °® o... °®
o o oN% o e e o
IR T
LY o o ° °
° 9 ° oo ° °
— LX) ° [ °
° ° ° ]
° ° °

I I I
05 10 15 20 25 3.0
In(og) chill coma recovery

I I I
05 10 15 20 25 3.0
In(og) chill coma recovery

I I I I I I I
10 12 14 16 18 20 22
In(og) startle response


Trudy Mackay
Typewritten Text
Fig. S6


Fig. S7| Molecular variants associated with In(e¢) in or near (£ 1 kb) Hsp83 for females
(red) and males (blue). The y-axis gives —log10(P-values) for each variant. The dashed line
gives the Bonferroni threshold corresponding to an experiment-wise P-value of 0.05. (a) Chill

coma recovery time. (b) Starvation resistance.
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Fig. S8| Q-Q plots of —log;o(P-values) from GWA analyses of In(eg) (y-axis) and expected
under a uniform distribution (x-axis). (a) Chill coma recovery time, females, (b) Chill coma
recovery time, males. (c) Startle response, females. (d) Startle response, males. (e) Starvation

resistance, females. (f) Starvation resistance, males.
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Table S1| Pearson’s y’ tests for normality.

Metric  Analysis Trait P P-value
Chill coma recovery  82.368 <0.0001
Females Startle response 20.338 0.120
Starvation resistance  47.817  <0.0001
oe Chill coma recovery  108.851  <0.0001
Males Startle response 26.597 0.022
Starvation resistance  41.777  0.0001
Chill coma recovery  18.553 0.138
Females Startle response 12.050 0.602
In(o0) Sta_rvation resistance = 22.792 0.064
Chill coma recovery  23.885 0.032
Males Startle response 18.139 0.200
Starvation resistance  20.548 0.114
Chill coma recovery  46.690 <0.0001
Females Startle response 24.229 0.043
CVe Sta_rvation resistance  22.964 0.061
Chill coma recovery  84.575  <0.0001
Males Startle response 21.184 0.097
Starvation resistance  49.716  <0.0001
Chill coma recovery  14.506 0.339
Females Startle response 21.184 0.097
Starvation resistance  18.822 0.172
In(CVg) -
Chill coma recovery  23.333 0.038
Males Startle response 15.940 0.317
Starvation resistance  24.518 0.040
Chill coma recovery  418.000 <0.0001
Females Startle response 161.582 <0.0001
MAD Starvation resistance 2286.467 <0.0001
Chill coma recovery  480.713 <0.0001
Males Startle response 171.562 <0.0001
Starvation resistance 1889.513 <0.0001
Chill coma recovery  418.000 <0.0001
Females Startle response 162.090 <0.0001
In(MAD) Sta_rvation resistance  197.000 <0.0001
Chill coma recovery  475.195 <0.0001
Males Startle response 169.194 <0.0001
Starvation resistance  197.000 <0.0001




Table S2| Quantitative genetic analysis of variance in micro-environmental plasticity for three

traits, pooled across sexes. df: degrees of freedom; MS: Mean squares; F: F-ratio test; ¢° (s.€.):

variance component (standard error); H broad sense heritability; reme: Cross-sex genetic

correlation. Variance components given as -0.000 were negative.

Trait Analysis Source df  MS F P-value ¢ (s.e.) H?  rewe
Sex 1 278 2380 <0.0001 N/A
Line 173 115 981 <0.0001 0.258(0.031)
Sexespooled o wline 173 012 133 00127 0015(0007) O7° 094
Chill coma recovery Eror 348 0.09 0.088 (0.007)
— Line 173 065 770 <0000l 0.281(0.035) 0.7
Error 174  0.08 0.084 (0.009)
Vales Line 173 062 679 <00001 0.263(0.034) 0.74
Error 174  0.09 0.091 (0.010)
Sex 1 031 724 00077 N/A
Line 200 030 694 <0.000L 0.064(0.007)
Sexespooled o wline 200 004 078 09735 -0000(0003) °°F 100
Startle response Eror 402 0.05 0.055 (0.004)
— Line 200 017 308 <0000L 0.059(0.009) 051
Error 201  0.06 0.057 (0.006)
ales Line 200 016 317 <0000L 0.056(0.009) 052
Error 201  0.05 0.052 (0.005)
Sex 1 3578 18313 <0.0001 N/A
Line 196 048 248 <0.000L 0.029 (0.005)
Sexespooled o vline 196 019 222 <00001 0021(0004) O30 O-58
Starvation resistance Er_ror 1571 0.09 0.088 (0.003)
— Line 196 036 383 <0000l 0.054(0.007) 0.36
Error 786  0.09 0.095 (0.005)
Vales Line 196 031 384 <0000l 0.047(0.006) 0.36
Error 785  0.08 0.082 (0.004)




Table S3| Quantitative genetic analyses of variance in micro-environmental plasticity using different metrics to parameterise
micro-environmental plasticity. (a) Analyses of untransformed data. (b) Analyses of In-transformed data. df: degrees of freedom; F:

F-ratio test; ¢°: variance component; H: broad sense heritability. VVariance components given as -0.000 were negative.

a CVe MAD oe

Trait Analysis Source F  P-value ¢ H? F  P-value ¢ H? F P-value ¢ H?

Sex | 3697 <0.0001  N/A 1242 00005 N/A 1281 00004 N/A

Line | 586 <0.0001 111.440 6.60 <0.0001 1.888 8.03 <0.0001 11.487
Sexespooled o line | 121 0071 7923 C®'| 164 <00001 0262 °7%| 141 0004 0956 O

Chill coma recovery Er_ror 75.859 0.825 4.624
— Line | 431 <0.0001 124056 0.62 | 10.46 <0.0001 2801 083 | 7.82 <0.0001 14144 0.77

Error 74.921 0.592 4.139
Vales Line | 399 <0.0001 114669 0.60 | 3.84 <0.0001 1500 059 | 522 <0.000L 10.772 0.68

Error 76.796 1.057 5.109

Sex | 670 0010  N/A 1068 0001 N/A 623 0013 NIA

Line |1012 <0.0001 35.312 523 <0.0001 0.920 759  <0.0001 1530
Sexespooled o vline | 05 1 0000 %4 08 0960 -0000 ’®| 072 0995 -0000 >t

Startle response Error 31.165 1.085 1.286
— Line | 251 <0.0001 26588 043 | 227 <0.0001 0708 039 | 303 <0000 1348 050

Error 35.209 1.113 1.325
ales Line | 309 <0.0001 28355 051| 274 <0.0001 0919 046 | 317 <0000l 1353 052

Error 27.121 1.057 1.248

Sex | 022 0638  NA 3503 <0.000L N/A 10606 <0.000L N/A

Line | 1.86 <0.0001 5472 155  0.001  0.500 239  <0.0001 2.522
Sexespooled o iline | 242 <0.0001 6756 C2°| 103 0302 0048 9| 23 <0o0001 2085 O

Starvation resistance Er.ror 29.977 6.228 1.872
— Line | 275 <0.0001 10921 026 | 149 00001 0828 010| 379 <0000l 5913 0.36

Error 31.217 7.26 10.570
ales Line | 334 <00001 13454 032 | 135 0005 0499 009 | 411 <0000 3211 038

Error 28.736 4,791 5.170




b IN(CVg) In(MAD) In(og)
Trait Analysis Source F  P-value ¢ H? F  P-value ¢ H? F P-value ¢° H?
Sex | 5648 <0.0001 N/A 1343 00003 N/A 2380 <0.0001 N/A
Line | 622 <0.0001 0.091 707 <0.0001 0.209 9.81 <0.0001 0.258
Sexespooled - o iline | 122 0064 0006 °°°| 145 0002 0021 Y| 133 0013 0015 07
Chill coma recovery Error 0.058 0.007 0.088
— Line | 446 <0.0001 0097 063 | 7.33 <0.0001 0259 0.76 | 7.70 <0.0001 0281 0.77
Error 0.056 0.082 0.084
ales Line | 427 <0.0001 0098 062 472 <0.0001 0201 065]| 679 <0000l 0263 074
Error 0.06 0.012 0.091
Sex | 1146 00009 N/A 1213 00006 N/A 724 00077 NIA
Line | 1045 <0.0001 0.122 467 <0.0001 0.079 6.94 <0.0001 0.064
Sexespooled o vLine | 0.54 1 0000 ™| 081 0955 -0000 "3 078 0973 -0000 O
St Error 0.095 0.107 0.055
tartle response emales Line | 290 <0.0001 0102 049 | 200 <0.0001 006 033| 3.08 <00001 0059 051
Error 0.108 0.12 0.057
Vales Line | 337 <00001 0098 054 | 266 <0.0001 0078 045| 317 <0.0001 0056 0.52
Error 0.083 0.094 0.052
Sex | 041 0521 NIA 3047 <0.0001 N/A 18313 <0000 N/A
Line | 1.74 <0.0001 0.015 146 0.004  0.009 248 <0.0001 0.029
Sexespooled o line | 228 <00001 0023 0| 105 0310 0002 "% 222 <o00001 0021 °%
Starvation resistance Er_ror 0.091 0.139 0.088
— Line | 291 <0.0001 0037 028 141 0001 0014 008| 383 <0000l 0054 036
Error 0.096 0.149 0.095
Vales Line | 336 <0.0001 0040 032 ] 133 0007 0012 009| 384 <0000l 0047 036
Error 0.004 0.124 0.082




Table S4| Quantitative genetic analysis of variance in micro-environmental plasticity for
males and females, pooled across traits. df: degrees of freedom; MS: Mean squares; F: F-ratio
test; o° (s.e.): variance component (standard error); H%: broad sense heritability; rer: Cross-trait

genetic correlation. VVariance components given as -0.000 were negative.

Analysis Source df MS F P-value ¢ ret
Trait 2 94.67 254.68 < 0.0001 N/A

Females Line 204 0.40 1.10 0.2252 0.005 0.04
TraitxLine 365 0.37 4.33 < 0.0001 0.108
Error 1,161 0.09 0.086
Trait 2 40.70 112.34 < 0.0001 N/A

Males Line 204 0.34 0.97 0.5794 -0.000 0.00
TraitxLine 365 0.36 4.68 < 0.0001 0.108

Error 1,160 0.08 0.078




Data file S1| Data file used for the analyses. (a) Replicate means for ANOVA. (b) Pooled means

for GWA analyses.

Data file S2| GWA analyses for In(eg) of three quantitative traits. All variants significant at a
nominal P-value < 10 in any test (females, males, sex average and sex difference) are listed.

Effects are one-half the mean difference in In(og) between the major and minor allele classes.
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