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Abstract: The Drosophila heart has been an excellent model of cardiovascular development for over a
decade, many of the regulatory genes and signal pathways controlling the specification and differentiation of
the cardiac progenitors are conserved from Drosophila to vertebrates. Because heart failure are more
common in recent years, we have recently developed an external electrical pacing paradigm to use the
Drosophila heart to understand the molecular mechanisms underlying aging of cardiac tissue and their
contribution to heart failure. In this model, Drosophila adults are aligned on a specially prepared
conductive glass slide and stimulated by a standard square wave stimulator to accelerate their heart rate,
which at rest is 3 Hz, to 6 Hz for 30 seconds. When the current pulses are turned off, the flies will either
recover to regular heartbeat or fibrillate or undergo arrest. This assay provides to conduct large-scale genetic
screens for loci that affect cardiac performance in an age-related manner. Taking advantage of this model,
164 of the 2™ chromosome deficiency lines of Drosophila were screened and 33 candidate deficiency lines
were obtained, of which the heart failure rate was significant different either from that of wild type or tinman

or panier mutants, indicating these deficiencies contain heart failure gene candidates.
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Table 1 Heart failure rate of control lines

22 RiE2 SEBEREROCNRBENIGIE
#R

ARG 2 S EIABK R 164 1>, HIE
PRI Y A2 X B AT AE http : // flybase.org 3 25
B, 164 DM RBRE T 2 SYAIK 95% 1 X B
AR X LR R KIG TR, —2458
Fy AEE 100 2R G I — 8 5 470 ) 5
U RN S, D IERMBIE ML 2 s, 5
w . tin* 4+ pnr®/ + | keng™ XF BT AT
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Genotype Heart failure rate/ (%) 8900, 8930, 7798, 7864. 7503, 7852. 9223,
1118
w 25 8044, 9181, 7886, 9158, 7853, 7496. 9185,
tin*/ + 42
pr®/ + 53 9060, 7489, 7507. 9353, 8944, 9271, 7803,
y 186 75
keng 7518. 9176, 7493, 7782, 9061. 7912, 7543.
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Table 2 Heart failure rate of the 2™ chromosome deficiency lines /(%)
Df. No. Df/+ Df/tin®® Df/pn*® Df. No. Df/+ Df/tin™  Df/pnr Df. No. Df/+ Df/tin®® Df/pnr*®  Df. No. Df/+ Df/tin™ Df/pnr*®
7906 31 342 41 8930 36 5710 372 7872 48 56 42 8041 353 42 60
7846 415 38 37 7805 40 57.6 42 7903 34 46 42 7830 412 417 49
7796 29 33 363 7539 419 6670 457 7502 56 46 60 6963 304 412 458
8040  30.2 35 40 7864 48 68 34 7853 36 60 42 9268 34 50 48
7802 35.1 39.5 43 7506 52 60 38 7895 34 30 40 7794 35 36 50
7890 33 36 443 9189 40 58 46 7496 46 70 42 7863  48.1 444 56
7916 37.6 45 386 7883 38 46 44 g}g? ié 7564 ig ;g?g 37;2 ‘5‘2 ‘5‘8
7799 36 48 32 7879 50 58 54 - > : -
T A O T
7837 40 34 527 7548 36 54 60 - o o
7834 436  68.3* 55 7545 43 58 48 ;;g; 2; 67' 4'5 32i 2222 :(2) ig 4512
7844l 3 66 7816 40 AT 8940 39.6  49.1 695 9064 40 48 48
7835 41 46 29* 7852 40 62 60 966 67 672 673 8042 44 52 56
8900 43 50 28.8 7792 2 34 40 0187 25 538 64 7826 16 % 56
7418 38 431 50 9190 26 32 28 9353 316 702 512 7851 429 48 49
7815 42 35 397750 36 56 48 9222 48.1 48 288 7749 46 40 50
7896 42.8 43.4 37.5 7511 36 44 38 7803 51 64.2" 22 9186 40 42 50
7801 44 35 372 7898 34 40 38 8043  48.1 59.6 455 8909 352 40 51
7844 43 28 737 7492 46 52 42 7518 315 45.1 179 9193 314 38 43
7843 325 40.1 422 7494 30 46 34 9062 535 769 339 7748 30 42 50
7819 42 36.7 52 8946 32 34 38 8944 339  6LI° 462 7779 333 36 46
7497 42 45.8 54 7785 32 48 32 9176 333  49.1 27 9273 44 40 43
8000 16 76+ 58 7515 54 62 38 92271 313 647" 24 9278 30 428 434
7804 36 42 54 9060 40 60" 40 9684 38.1 41.7 56.8 7870 40 42 52
7913 a4 31 446 93 3 58" 40 7782 42 568 66 8931 46 418 398
7885 404 404 50 7867 40 50 52 8939 30.2 4l St 7551 50 48 49
2811 48 08 0 somd 26 56 36 7862 285 384 51 7535 393 40 49
7838 0 955 354 8045 40 60 w“ 7561 30.6 38 477 9340 267 36 40
7807 3 20 72 o181 20 60" 20 9061 375 525 60 7787 40 50 524
; 7869  29.4 40 511 9192 357 429 469
7812 375 333 595 7886 24 54 56 0274 P s % 7503 B 86 16
7813 47 40 372 9183 46 54 52 ; ‘ X S
7776 34 42 54 9344 375 437 43
7809 416 51 5L 9276 52 62 54 7855 416 395 512 7558 428 471 60
7774 272 39.6 333 7793 40 46 40 7797 34 40 0 8911 3 4 48
8679 38 38 415 7877 46 54 42 8677 48 40 52 7840 428 4 571
7800 40 50 38 7821 50 36 56 9297 32 40 46 7860 375 45 53
7836 22.6 54.7° 439 7510 36 40 40 7775 36 47 39 7532 25 37.8 42
7559 48 53 46 9158 30 50 36 8945 32 50 52 7873 26 35 47
7790 46 46 42 8901 28 40 42 8915 38 40 54 7780 333 43 55
7798 38 574 46.1 7524 26 38 40 7419 42 38 54 7814 38 426 49
7822 32 50 44 9266 34 50 40 9342 265 412 42 7530 286 39 44

Notes: *: P<0.01.
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