








www.nature.com/scientificreports/

A B 100 yw b
n 330 310 310 300 290 300 300 310 310 290 290 210 2;": es'
I18°Ci 29°C I g .......................................................................................... 99
i | 18°C 1 29°C |  20- s+ [l 18°C
Weec| 18°C i 29°C | b M 25°C
| 18°C 1 29°c | 5 W 29°C
=25°c§ 29°C | . | E 601
o 25°C 1 29°C
W25 9 25°C 1 29°C | )
I 25°C 120°C | o 404
W29ocl 29°c | 29°c | 29°c | 29°c 8
0 2 5 7 10 12 15 17  20(days) S
[ | I o 201
young$$ younggd young$$ youngd$ g
5days 10days 15days 20 days
100- w8 w*;ProtB-GFP;dj-GFP
C 300 310 290 300 300 200 310 310 300 300 300 290 "umPer D , 100 420 410 410 400 400 410 400 410 400 390 380 330 MumMPer
.......................................................................................... of eggs of eggs
Tkkk *kkk
80 — M 18°C W 18°C
W 25°C H 25°C
H 29°C H 29°C

percentage of hatched eggs

3
i

'S
i

N
i

5 days

E

10 days 15 days

-
N
g

[<2]
o
I

IS
<

percentage of seminal vesicles

percentage of hatched eggs

5days 10 days 20 days

Hekkk
Sk Hkkk

sperm
abundance

100+ [ 0-10
O+
80 B ++
W +++

20+
5 10 15 20 5 10 15 20 5 10 15 20
18°C 25°C 29°C
time (days)

Figure 2. Males exposed to warm temperature become infertile and have seminal vesicles with fewer sperm. (A)
Experimental design for hatching rate experiments in (B-D). Couples were incubated at 18 °C, 25 °C or 29 °C

for two, seven, 12 or 17 days, after which the original females were replaced with two-day-old virgin females
(arrows) and incubated (with original males) for three additional days at 29 °C (see Methods for details). (B-D)
Percentage of hatched eggs laid by females within the last 24 h of incubation with y w (B), w!!!® (C), or w*; ProtB-
GFP; dj-GFP (D) males. The number of eggs analyzed are shown above bars. Data shown as mean + S.E.M. from
three or four independent experiments. *P<0.05, **P<0.01, ***P <0.0001, one-way ANOVA using 25 °C as

control (Supplementary Information 2). (E) Seminal vesicles showing different sperm abundances to illustrate 0-10
sperm, +, ++, and +++ categories quantified in (F). DAPI (white), nuclei. Scale bar, 20 um. (F) Frequencies of seminal
vesicles in different sperm abundance categories from y w males maintained at 18 °C, 25 °C, or 29 °C for five, 10,

15, or 20 days. Numbers of seminal vesicles analyzed are shown inside bars. Data shown as mean +S.E.M. from four
independent experiments. *P<0.05, ***P<0.001, ***P <0.0001, Chi-square test using 25 °C as control (Supplementary
Information 2).
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