PLAY VIDEO

Movie 1. Passive widening and narrowing of the leakage of the metathorax spiracle (Sp2) caused by periodic heartbeat reversals. Time
lapse: 4 min with 4 sequences of heartbeat reversals are accelerated by a factor 12 to 20 s.


http://www.biologists.com/JEB_Movies/JEB097238/Movie1.mov

Table S1. O, concentration and peak amplitude per heartbeat sequence measured in the
mesoscutellar air sac. Upper block: data at lower ambient temperature (Ta); lower block: data
at a mean Ta of 21°C.

Calliphora Ta Heartbeat PO, A PO,

Specimen sequence Range /Peak

Sex No/Date | °C per kPa amplitude
n/ min 1 min kPa

F1/ 04.01.05 5| 76/188° | 0.40 |18.9-19.1 | 0.1+0.05
F1/ 04.01.05 |2.6 | 66/248" | 0.26 | 18.9-19.1 | 0.05+0.02
F2/ 06.01.05 |35 | 36/114° | 0.31 |19.1-19.5 | 0.1+0.05
F33/04.10.09 |19 31/ 36> | 0.86 |135-148 | 1.0+0.3
F33/04.10.09 |17 32/ 16 | 2.00 8.8-12.5 | 1.0+0.4
F33/04.10.09 | 16 12/ 20 | 0.60 | 14.5-16.0 | 0.9+0.2
F33/10.10.09 |16 28/ 26> | 0.92 |135-152 | 1.7+#0.3
F33/10.10.09 |14 25/ 24 | 1.0 7.0- 95 | 2.0+0.5
F33/10.10.09 |10 28/ 46’ | 0.60 45- 58 | 0.6+0.2
F34/17.10.09 4 21/ 74 | 0.28 |17.2-18.8 | 0.4+0.1
M35/26.10.09 | 14 21/ 60" | 0.35 |18.0-19.0 | 0.7+0.1
F36/27.10.09 |13 24/ 15’ | 1.60 |19.8-20.3 | 0.3+0.1
F36/27.10.09 |11 26/ 20° | 1.30 |20.2-204 | 0.2+0.1
F36/28.10.09 | 10 8/ 30” | 0.27 |20.6-20.7 | 0.1+0.02
F36/ 29.10.09 9 40/ 71’ | 0.56 |18.6-19.5 | 0.2+0.05
F36/ 31.10.09 3 8/ 34 | 0.23 ]19.8-20.7 | 0.2+0.05
M37/08.11.09 | 6 24/ 23’ | 1.04 |19.6-19.9 | 0.1+0.05
M37/08.11.09 | 4 17/ 24 | 0.70 |19.1-19.6 | 0.1+0.05
Mean N=7 10 |523/17h | 0.73 | 16.9+4.0 0.5+0.1
+0.5 -17.9+3.2
F2/ 23.11.02 21 | 177/174 | 1.01 |18.5-19.3 | 0.4+0.2
F5/ 03.09.08 22 | 118/ 60" | 196 |16.3-17.3 | 0.5+0.1
F6/ 03.09.08 22 | 77/ 81" | 095 |15.9-175 | 1.0+0.3
F7/ 03.09.08 22 | 49/ 16’ | 3.06 |16.7-174 | 0.5+0.1
F5/ 06.02.09 22 | 126/ 63° | 2.00 |18.9-20.9 | 0.7+0.5
F6/ 18.02.09 21 | 302/180° | 1.67 |18.4-20.2 | 0.4+0.1
F8/ 20.02.09 20 | 129/108° | 1.19 |18.3-18.8 | 0.4+0.0
F9/ 22.02.09 21 |108/148° | 0.72 |18.3-19.0 | 0.4+0.2
F10/02.03.09 | 21 | 90/ 66 | 1.36 |18.8-19.4 | 0.3+0.1
F11/09.03.09 | 21 | 61/ 49" | 124 |17.0-19.0 | 0.4+0.1
F13/14.03.09 | 20 | 87/ 65’ | 133 |17.7-18.7 | 0.4+0.1
F14/21.03.09 | 21 | 125/ 62 | 2.01 |18.4-18.8 | 0.4+0.0
M15/24.03.09 | 21 | 36/ 26 | 138 |17.4-189 | 0.8+0.2
F17/17.05.09 | 21 | 144/ 89 | 1.61 |16.9-19.7 | 0.4+0.2
F19/27.05.09 | 23 | 118/131 | 0.90 |17.9-18.7 | 0.4+0.2
F20/31.05.09 | 22 | 115/ 50" | 2.30 |17.4-18.8 | 0.7+0.3
F36/01.11.09 | 21 | 37/ 21’ | 1.76 |16.8-20.6 | 0.2+0.1
F36/02.11.09 | 23 8/ 12 | 0.67 |14.5-16.8 | 0.7+0.3
Mean N=17 21 | 1907/20h | 153 |17.5%1.1 0.5+0.2
+0.61 | -18.9+1.1




Table S2. Cardiogenic CO, emission of entire flies recorded by flow-through respirometry.
Means are presented £s.d., N, number of flies; n, number of sequences; NPT, negative
pressure pulse periods in the thorax; PPT, positive pressure pulse periods in the thorax.

Calliphora Ta Heartbeat CO; A CO;, CO;

sequences Emission Micro-burst Emission
Specimen Range amplitude increase
Sex No per /sequence during
/Date °C n/min 1min ul/s ul/s PPT NPT
M4/08.10..07 | 21 | 58/60” | 0.97 | 0.022-0.034 | 0.010+0.001 X
F5/09.10.07 | 23 | 123/65” | 1.89 | 0.023-0.037 | 0.008+0.004 X
F7/18.11.07 | 20 | 50/26” | 1.92 | 0.013-0.037 | 0.016+0.005 X
M8/ 21.11.07 | 21 | 204/58* | 3.51 | 0.015-0.030 | 0.008+0.002 X
F9/24.11.07 | 22 |148/83" | 1.78 | 0.009-0.021 | 0.008+0.001 X
F1/06.06.08 | 30 | 134/42’ | 3.19 | 0.005-0.012 | 0.005+0.007 X
F2/08.06.08 | 28 | 102/42" | 2.42 | 0.038-0.074 | 0.023+0.007 X X
F6/04.09.08 | 26 | 113/65” | 1.73 | 0.044-0.066 | 0.020+0.002 X
M3/04.02.09 | 22 | 140/94" | 1.48 | 0.034-0.058 | 0.018+0.003 X X
F9/ 25.02.09 | 22 | 97/67" | 1.44 |0.002-0.038 | 0.034+0.004 X
F10/02.03.09 | 22 | 199/70" | 2.84 | 0.029-0.043 | 0.007+0.002 X
F13/15.03.09 | 23 | 115/48" | 2.39 | 0.016-0.039 | 0.010+0.004 X
F14/21.03.09 | 21 | 81/48” | 1.68 | 0.019-0.027 | 0.003+0.001 X
F17/20.05.09 | 25 | 174/54" | 3.32 | 0.044-0.063 | 0.013+0.002 X X
Mean N=14 | 23 | 2287/784 | 2.18 | 0.022+0.013 | 0.013+0.003

/13 h | +0.78 | -0.041+0.018
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