Additional file 4:

Reaction norm graphs and minimum adequate models for all wing pattern elements.

4A: VFW WhiteArea M1 (1w)

0.004 Bicyclus anynana 0.004 Bicyclus safitza 0.0047  Mycalesis mineus 0.0041 Mycalesis perseoides 0.004 Heteropsis iboina

Effects of developmental temperature on wing pattern element 1w in :i"”“ i. 0.003 5“‘““3' go.una- E,n.ons

ANY, SAF, MIN, PER and IBO (see figure 1 in main text). The mean | & : : : z

value is plotted as a function of temperature and error bars represent 95% ; 0.002 £ oom £ 0002 : oonz] T

confidence intervals. Females and males are represented by the solid and iz 5 _ . j fj

dotted lines, respectively. ; 0.001 ; 0.001 § 0001 3 § oom| Eg— g 0.001

Minimum adequate models of the effect of developmental temperature

and sex on the same trait. Statistical significance is indicated as: s e ———————— 0 e e e o

* P <0.05, w0k P <0.01, sk P <().001. Temperature Temperature Temperature Temparature Temperature

Trait (transformation) | Fixed effects F df df P F df df P F df df P F df df P F df df P

VFW WhiteArea M1 (1w) (size corrected) | Temperature 11.2 3 271 k1 80.3 3 353 ok 8.0 3 201 ok 33 3 353 * 119.4 3 393
Sex 254 1 271 FEE 8.4 1 353 oK 1.9 1 201 0.17 | 49 1 353 * 7.7 1 393 oK
Temperature x Sex 29 3 353 *

4B: VFW BlackArea M1 (lb) 0.04 Bicyclus anynana 0.04: Bicyclus safitza 0047  Mycalesis mineus 0.047 Mycalesis perseoides 0.04 Heteropsis iboina

Effects of developmental temperature on wing pattern element 1b in E:. 0.03 i 0.03 ,, 0,039 , 0.03 : 003

ANY, SAF, MIN, PER and IBO (see figure 1 in main text). The mean | A : : : :

value is plotted as a function of temperature and error bars represent 95% ; 0.02 ‘i’ i Lom £ ooz P om 3 S oom

confidence intervals. Females and males are represented by the solid and § i/z// § f , E

dotted lines, respectively. oo 2 oo 2 oo 2o é‘ 2 om

Minimum adequate models of the effect of developmental temperature . i

and sex on the same trait. Statistical significance is indicated as: M e an e o B e e o —

* P <0.05’ w0k P <0.01’ #k P <0.001. Temperature Temperature Temperature Temperature Temperature

Trait (transformation) | Fixed effects F df df P F df df P F df df P F df df P F df df P

VFW BlackArea M1 (1b) (size corrected) | Temperature 42.7 3 271 ¥ 12873 3 353 k% 11037 3 201 ¥* 12362 3 353 Rxx 12247 3 393w
Sex 44.4 1 271 wEE 6.0 1 353 * 14 1 201 024 | 103.5 1 353 ¥ | 169 1 393 wEx

322 3 353w

Temperature x Sex




4C: VFW YellowArea M1 (1y)

0.08 Bicyclus anynana 0.05 Bicyclus safitza 0.08 Mycalesis mineus 0.051 Mycalesis perseocides 0.05 Heteropsis iboina
Effects of developmental temperature on wing pattern element ly in é 0.06 5 w m 0.06+ , =] % : b
ANY, SAF, MIN, PER and IBO (see figure 1 in main text). The mean | 3 5 5 2 ool = -
value is plotted as a function of temperature and error bars represent 95% £ oo H £ oo
confidence intervals. Females and males are represented by the solid and | 3 ;oo : ; oo ;o
dotted lines, respectively. é 00z é vor % 002 g ool ’é oo
Minimum adequate models of the effect of developmental temperature
and sex on the same trait. Statistical significance is indicated as: YO e e = 5 e & 0 w—— e — =
*p <0.05, wok p <0.01, % P <(0.001. Temperature Temperature Temperature Temparature Temperature
Trait (transformation) | Fixed effects F df df P F df df P F df df P F df df P F df df P
VFW YellowArea M1 (1y) | (size corrected) | Temperature 60.7 3 271 ¥ 13442 3 353 k% 11259 3 201 *** 12564 3 353 ¥ 12138 3 393w
Sex 1.8 1 271 019 | 02 1 353 064 | 0.2 1 201 0.63 | 825 1 353w 7.9 1 393 oK
Temperature x Sex 25.8 3 353
4D: VFW BlackArea Cul (Zb) 0.15 Bicyclus anynana 0.18 Bicyclus safitza 0127 Mycalesis mineus 0127 Mycalesis perseoides 0.15. Heteropsis iboina
Effects of developmental temperature on wing pattern element 2b in E:. 4 i }é'% ,, , :
ANY, SAF, MIN, PER and IBO (see figure 1 in main text). The mean | 3 ""| | i g W £ 2o b
value is plotted as a function of temperature and error bars represent 95% ; % . :
confidence intervals. Females and males are represented by the solid and § oot i s : % i
s U L g 0044 ] 0.04. . g 007
dotted lines, respectively. s : z : H
Minimum adequate models of the effect of developmental temperature :
and sex on the same trait. Statistical significance is indicated as: e e W ————— o °-"°-—2-1—'2'3—2-5—2v7— W —
*p <0.05’ wk P <0.01’ ikt P <().001. Temperature Temperature Temperature Temperature Temperature
Trait (transformation) | Fixed effects F df df P F df df P F df df P F df df P F df df P
VFW BlackArea Cul (2b) (size corrected) | Temperature 6.0 3 268 ¥ | 164 3 353 k% 11213 3 201 *** | 191.1 3 353 ¥ 11255 3 393w
Sex 44.1 1 268 FFE | 112.1 1 353 kxx 2.3 1 201 0.13 | 85.0 1 353 wEx 0.6 1 393 043
8.1 3 268 FEE 38.4 3 353w

Temperature x Sex




4E: VFW Band (3)

Bicyclus anynana Bicyclus safitza Mycalesis mineus 1 Mycalesis perseoides Heteropsis iboina

Effects of developmental temperature on wing pattern element 3 in ANY, _ oS gy = " s ™ //9/4 ot

SAF, MIN, PER and IBO (see figure 1 in main text). The mean value is 5 if f i H

plotted as a function of temperature and error bars represent 95% £ om »§-""§' ’ % 070 5 3 0501 §§ """ & 3 0.0 .§-—-"§""'§ é 0.70 oo

confidence intervals. Females and males are represented by the solid and ";’ t = éé : % ; g ‘5 i

dotted lines, respectively. T oss " s 5 £ " ossd 7 ossd " oss

Minimum adequate models of the effect of developmental temperature

and sex on the same trait. Statistical significance is indicated as: W e S & 5 e & B e — =

*p <0.05, wok p <0.01, % P <(0.001. Temperature Temperature Temperature Temparature Temperature

Trait (transformation) | Fixed effects F df df P F df df P F df df P F df df P F df df P

VFW Band (3) (size corrected) | Temperature 717.6 3 269 ¥ 11129 3 353 kxx 1 21.5 3 198 **x | 23.1 3 356 FEE 44 3 393 oK
Sex 228.8 1 269 FFE 12921 1 353 kxx 12257 1 198 *** | 599.1 1 356 ¥** 11139 1 393w
Temperature x Sex 3.0 3 269 *

4F: VHW WhiteArea Cul (4W) 0.004 Bicyclus anynana 0.004 Bicyclus safitza 0.00127  Mycalesis mineus 000129 Mycalesis perseoides 0.004- Heteropsis iboina

Effects of developmental temperature on wing pattern element 4w in go.ooa E:. 0.003 E,n.nuu-a- é;u.uuns- E:n.ona

ANY, SAF, MIN, PER and IBO (see figure 1 in main text). The mean | X : - : $ :

value is plotted as a function of temperature and error bars represent 95% g 0.002 % 0.002 ‘gu.wus- gu.auns- 3 ; 0.002

confidence intervals. Females and males are represented by the solid and : § , f f

dotted lines, respectively. ; 0.001 2 0.001 go.ooua go.oons- g 0.001

Minimum adequate models of the effect of developmental temperature

and sex on the same trait. Statistical significance is indicated as: Ny e e e o — b

*p <0.05’ wk P <0.01’ ikt P <().001. Temperature Temperature Temperature Temperature Temperature

Trait (transformation) | Fixed effects F df df P F df df P F df df P F df df P F df df P

VHW WhiteArea Cul (4w) | (size corrected) | Temperature 1394 3 269 ¥FE 12736 3 353 % 1 11.6 3 201 *** 1 187.5 3 353 ¥R 177.1 3 393w
Sex 40.9 1 269 EEE 94 1 353 ok 27.4 1 201 *** | 1534 1 353 wEx 33 1 393 0.07

32 3 269 * 24.7 3 353w

Temperature x Sex




4G: VHW BlackArea Cul (4b)

0.08 Bicyclus anynana 042 Bicyclus safitza 0.42 Mycalesis mineus 0.041 Mycalesis perseocides 0.04. Heteropsis iboina
Effects of developmental temperature on wing pattern element 4b in f:,, 0.06 g, ,, 0,099 w 0.039 § i 0.03 ’}
ANY, SAF, MIN, PER and IBO (see figure 1 in main text). The mean | - 5 5 : 5
value is plotted as a function of temperature and error bars represent 95% ;Z 0.04 % 0.024 ; 0.02
confidence intervals. Females and males are represented by the solid and 2 § .. f E
dotted lines, respectively. g 0.02 g g g 0014 g 001
Minimum adequate models of the effect of developmental temperature
and sex on the same trait. Statistical significance is indicated as: MO e & = o T s = = e e = e
*p <0.05, wok p <0.01, % P <(0.001. Temperature Temperature Temperature Temparature Temperature
Trait (transformation) | Fixed effects F df df P F df df P F df df P F df df P F df df P
VHW BlackArea Cul (4b) (size corrected) | Temperature 103.9 3 272 FFE 3721 3 353 k% 1 158.5 3 201 *** 1 300.8 3 353 ¥ 13224 3 390 wEEE
Sex 0.1 1 272 082 | 5.0 1 353 * 17.9 1 201 *** 1 114.0 1 353 ¥FEF | 152.1 1 390w
Temperature x Sex 23.7 3 353 ok 9.3 3 390 ok
4H: VHW YellowArea Cul (4y) 0.15 Bicyclus anynana 0.18 Bicyclus safitza 0.18 Mycalesis mineus 0.097 Mycalesis perseoides 0.08 Heteropsis iboina
Effects of developmental temperature on wing pattern element 4y in i;z z- u u\ 3 E
ANY, SAF, MIN, PER and IBO (see figure 1 in main text). The mean | = " 2. g " 5 =
value is plotted as a function of temperature and error bars represent 95% | = < H
confidence intervals. Females and males are represented by the solid and H 08 H : : 2
: M % 0.08 % 0.054 % 0.034 % 0.03-
dotted lines, respectively. z : : : :
Minimum adequate models of the effect of developmental temperature
and sex on the same trait. Statistical significance is indicated as: M e an e o B e e o
*p <0.05’ wk P <0.01’ ikt P <().001. Temperature Temperature Temperature Temperature Temperature
Trait (transformation) | Fixed effects F df df P F df df P F df df P F df df P F df df P
VHW YellowArea Cul (4y) | (size corrected) | Temperature 139.3 3 272 ¥ 1 413.1 3 353 kxx 11725 3 201 *xx 1 3738 3 353 ¥ 13195 3 390w
Sex 5.6 1 272 * 2.0 1 353 0.16 | 3.0 1 201 0.08 | 93.8 1 353 *¥*x | 078 1 390 FEE
20.9 3 353w 6.3 3 390 EEE

Temperature x Sex




41: VHW Band (5)

Effects of developmental temperature on wing pattern element 5 in ANY,

Bicyclus anynana

Bicyclus safitza

Mycalesis mineus

1 Mycalesis perseoides

Heteropsis iboina

SAF, MIN, PER and IBO (see figure 1 in main text). The mean value is g S ff im f" 5 ?

plotted as a function of temperature and error bars represent 95% | = uss e 2 oes 2 oss] T Z om0

confidence intervals. Females and males are represented by the solid and § gt § E e ;

dotted lines, respectively. T ) " oo - " oas

Minimum adequate models of the effect of developmental temperature

and sex on the same trait. Statistical significance is indicated as: BT e e = 5 & o — W — =

*p <0.05, wok p <0.01, % P <(0.001. Temperature Temperature Temperature Temparature Temperature

Trait (transformation) | Fixed effects F df df P F df df P F df df P F df df P F df df P

VHW Band (5) (size corrected) | Temperature 74.8 3 272 *** 11199 3 353 xxx | 201 3 198 *** | 69.0 3 356 FE* 9.6 3 393 wEx
Sex 108.1 1 272 *** | 188.8 1 353 xxx | 1547 1 198 *** 2292 1 356 F¥* 2.1 1 393 0.15
Temperature x Sex

4‘]: DFW WhiteArea M1 (6W) 0.003 Bicyclus anynana 0.003+ Bicyclus safitza 0.003- Mycalesis mineus 0.0037 Mycalesis perseoides 0.003 Heteropsis iboina

Effects of developmental temperature on wing pattern element 6w in i;omz ga.anz- gn.ouz E,u.aaz gu.ouz

ANY, SAF, MIN, PER and IBO (see figure 1 in main text). The mean | 3 : : : :

value is plotted as a function of temperature and error bars represent 95% g 0.001 £ oot £ o001 £ o001 % £ oot

confidence intervals. Females and males are represented by the solid and § : § :" b } '2

dotted lines, respectively. Z o000 2 o000 3 0000 £ 0000 2 000

Minimum adequate models of the effect of developmental temperature

and sex on the same trait. Statistical significance is indicated as: MW e e G B o & e —— A

* P <0.05’ w0k P <0.01’ #x% P <().00]. Temperature Temperature Temperature Temperature Temperature

Trait (transformation) | Fixed effects F df df P F df df P F df df P F df df P F df df P

DFW WhiteArea M1 (6w) (size corrected) | Temperature 17.3 3 242 ok 14.6 3 345 ok na na na na 12.0 3 218 ok 19.9 3 391 ok
Sex 35.4 1 242 *Fx 1 278 1 345wk na na na na 24.6 1 218 F¥* 0.9 1 391  0.33

na na na na 3.7 3 218 *

Temperature x Sex




4K: DFW BlackArea M1 (6b)

0.04 Bicyclus anynana 0.04 Bicyclus safitza 004 Mycalesis mineus 0.041 Mycalesis perseoides 0.08 Heteropsis iboina

Effects of developmental temperature on wing pattern element 6b in ff, 0.03 5 0.03 i 0.03 i 0.034 'z: 0.05+

ANY, SAF, MIN, PER and IBO (see figure 1 in main text). The mean | Z : : z

value is plotted as a function of temperature and error bars represent 95% g 0.02 e g ooz P oom oo

confidence intervals. Females and males are represented by the solid and § e § , , ',f

dotted lines, respectively. Zom 2 oo 2 oo 2 oo } ‘%‘ 2 om

Minimum adequate models of the effect of developmental temperature }/i\’/_i

and sex on the same trait. Statistical significance is indicated as: s ENEEE S —— o o P P W O e e

*p <0.05, wok p <0.01, % P <(0.001. emperature Temperature Temperature Temperature Temperature

Trait (transformation) | Fixed effects F df df P F df df P F df df P F df df P F df df P

DFW BlackArea M1 (6b) (size corrected) | Temperature 19.1 3 242 EEE 0.8 3 345 047 na na na na 3.0 3 218 * 40.1 3 391 HAk
Sex 2.1 1 242 015 | 33 1 345  0.07 na na na na 34.1 1 218 wwE 0.1 1 391 0.75
Temperature x Sex na na na na 3.5 3 218 *

4L: DFW YellowArea M1 (6y) 0.08 Bicyclus anynana 0,08+ Bicyclus safitza 0.08 Mycalesis mineus 0.081 Mycalesis perseoides 0.08 Heteropsis iboina

Effects of developmental temperature on wing pattern element 6y in g 006 , 0.06- g 0.6 ; 006 m 0.6

ANY, SAF, MIN, PER and IBO (see figure 1 in main text). The mean E z z z z

value is plotted as a function of temperature and error bars represent 95% £ oo § oo c oos £ oo S oo

confidence intervals. Females and males are represented by the solid and |} ; T : : :

dotted lines, respectively. ; 0.02 é 0.021 % 0.02 é 0.02 é 0.02

Minimum adequate models of the effect of developmental temperature

and sex on the same trait. Statistical significance is indicated as: M e o M B e — = ——— e

# P <0.05, w35 P <0.01, sk P <0001 Temperature Temperature Temperature Temperature Temperature

Trait (transformation) | Fixed effects F df df P F df df P F df df P F df df P F df df P

DFW YellowArea M1 (6y) (size corrected) | Temperature 19.2 3 242 ok 5.0 3 345 o na na na na 3.1 3 218 * 545 3 391 ok
Sex 9.7 1 242 *E 16.5 1 345 wxx na na na na 253 1 218 wwE 49 1 391 *
Temperature x Sex na na na na 3.1 3 218 *




4M: DFW WhiteArea Cul (7w)

0.010 Bicyclus anynana 0.0104 Bicyclus safitza 0010  Mycalesis mineus 0.0107 Mycalesis perseoides 0.010 Heteropsis iboina
Effects of developmental temperature on wing pattern element 7w in g oo : = g"m 'g.n'm m =
ANY, SAF, MIN, PER and IBO (see figure 1 in main text). The mean | o - 2 aoo - S oo
value is plotted as a function of temperature and error bars represent 95% % % :
confidence intervals. Females and males are represented by the solid and 'z 900 V*\*/‘ j 008 % i 9:004 L f 0004 f L
dotted lines, respectively. Z = §§ ~~~~ % § § :
L 0.002 _,,.4 & 0.002| & 0.002 & 0.002 & 0.002
Minimum adequate models of the effect of developmental temperature s
and sex on the same trait. Statistical significance is indicated as: N o o e L o — = — W —
* P <0.05, ** P <0.01, #** P <0.001. Temperature Temperature Temperature Temperature Tomperature
Trait (transformation) | Fixed effects F df df P F df df P F df df P F df df P F df df P
DFW WhiteArea Cul (7w) | (size corrected) | Temperature 59 3 242 ¥ 1 11.0 3 345 kxx 1.2 3 198 032 | 6.8 3 356 FEE 6.9 3 393w
Sex 410.5 1 242 ¥ | 788 1 345 wxx 0.0 1 198 099 | 10.7 1 356 * 25.1 1 393 wEx
Temperature x Sex 3.7 3 198 *
4N: DFW BlackArea Cul (7b) 0.20 Bicyclus anynana 0.20 Bicyclus safitza 0.25 Mycalesis mineus 0.257 Mycalesis perseoides 0.16 Heteropsis iboina
Effects of developmental temperature on wing pattern element 7b in g 0.15 , 0.15 ::_' 0.20 : 0.20 %; 014
ANY, SAF, MIN, PER and IBO (see figure 1 in main text). The mean ; E § E §
value is plotted as a function of temperature and error bars represent 95% fon §/§\*/} 2 on] 2o 2 o i on
5 i 3 L] -
confidence intervals. Females and males are represented by the solid and i . § f i
dotted lines, respectively. ; 0.0 %%4}§ ; 0.051 ; 0.10 g 0.10 g 0.10
Minimum adequate models of the effect of developmental temperature
and sex on the same trait. Statistical significance is indicated as: M s " W e oo
* P <0.05, ** P <0.01, ##* P <0.001. Temperature Temperature Temperature. Temperature Temporature
Trait (transformation) | Fixed effects F df df P F df df P F df df P F df df P F df df P
DFW BlackArea Cul (7b) (size corrected) | Temperature 25 3 242 0.06 4.1 3 345 o 45.9 3 201 S 3 356 ok 13.1 3 393 ok
Sex 246.4 1 242 ¥ 1158 1 345 1103 1 201 ok 55 1 356 * 0.6 1 393 042

Temperature x Sex




40: DFW YellowArea Cul (7y)

1 Mycalesis perseoides

Heteropsis iboina

Temperature x Sex

0.3 Bicyclus anynana Bicyclus safitza Mycalesis mineus
Effects of developmental temperature on wing pattern element 7y in é 5 m , ;
ANY, SAF, MIN, PER and IBO (see figure 1 in main text). The mean | = 2 : ™ = -
value is plotted as a function of temperature and error bars represent 95% E {’/*\f/* % :
confidence intervals. Females and males are represented by the solid and : o H - ; : %él
. ; s o §___‘§>“‘_§____,§ 2 04 : oz 2 03q £ 0a }-»
dotted lines, respectively. z : : : H
Minimum adequate models of the effect of developmental temperature
and sex on the same trait. Statistical significance is indicated as: N T e W N 5 5 & & &
*p <0.05, wok p <0.01, % P <(0.001. Temperature Temperature Temperature Temperature Temperature
Trait (transformation) | Fixed effects F df df P F df df P F df df P F df df P F df df P
DFW YellowArea Cul (7y) | (size corrected) | Temperature 2.0 3 242 0.11 | 14.0 3 345  kxx 1 345 3 201 *¥x | 343 3 356 ¥FF | 46.8 3 393w
Sex 3453 1 242 ¥ | 36.8 1 345 *xx 143 1 201 ¥ 1 11.6 1 356 ¥¥¥ 11348 1 393w
Temperature x Sex
4P: PC1 ventral Wing elements 2 Bicyclus anynana & Bicyclus safitza % Mycalesis mineus s- Mycalesis perseoides . Heteropsis iboina
, %
Effects of developmental temperature on PCI1 (ventral wing pattern L L3 3 L 3 L3
elements) in ANY, SAF, MIN, PER and IBO (see figure 1 in main text). ; g g g 4 g
The mean value is plotted as a function of temperature and error bars £l £, i, o] .
represent 95% confidence intervals. Females and males are represented | ;5 § § §
by the solid and dotted lines, respectively. < E_s g p E,s. g N
Minimum adequate models of the effect of developmental temperature
and sex on the same trait. Statistical significance is indicated as: & 5 6l 5l 6l
21 2 25 27 21 23 25 27 21 23 25 27 21 23 25 27 21 23 25 27
* P <0.05, ** P <0.01, *** P <0.001. Temperature Temperature Temperature Temperature Temperature
Trait (transformation) | Fixed effects F df df P F df df P F df df P F df df P F df df P
PC1 ventral wing elements (size corrected) | Temperature 16642 3 271 ¥ 15212 3 353 k% 11494 3 200  *** 13394 3 353 ¥ | 364.1 3 390 EEE
Sex 32.35 1 271 ¥ 212 1 353 kwx 0.0 1 200 095 | 1287 1 353 ¥ 274 1 390 EEE
349 3 353 wx 3.0 3 390 *




