[bookmark: _GoBack]S1 Appendix: A detailed protocol for direct chromosome preparation from Arapaimidae fishes
The direct preparations of chromosomes of arapaimid fishes were obtained following the protocol described by [1] with some modifications. Explicitly, considering that: i) the kidney is greatly enlarged in both Arapaima gigas and Heterotis niloticus and it may comprise a significant substratum for nitrogenous waste excretion and ii) there is evidence for the repositioning of physiological processes from the gills to the kidney in A. gigas, which is related to aerial respiration [2]; different organs (i.e., spleen, intestine, and gills) were selected as the source for the chromosomal preparation. Among them, the spleen showed the highest number of dividing cells, showing as the most suitable tissue.
Besides, in order to increase the mitotic index, the animals were stimulated by the procedures described in [3] with some modifications. A mixture containing 1ml of Saccharomyces cerevisiae suspension (12g of S.cerevisiae suspension + 12g of sucrose + 1ml of distillated water) per 100g body weight, for a period of 72h was injected intramuscularly. The treatment was repeated each 24h, in a sum of three injections. Anesthesia with a benzocaine solution (0,1%) was used to sacrify the fishes to minimize suffering followed by their immersion in an ice-slurry to achieve death by hypothermia. Portions of approximately 0,5 cm3 of the spleen were then removed and placed in a small cuvette containing 15ml of medium culture (RPMI 1640). Afterwards, small portions of the spleen were then fragmented using surgical tweezers and scissors followed by a delicate aspiration and expiration of the cells with a needle-free hypodermal syringe until a homogeneous cell suspension was obtained. 20µl of 0.025% colchicine solution was applied into the cell suspension, and again mixed and incubated at 36–37ºC in an incubator for 25 minutes. 
The cell suspension was then centrifuged at 1000 rpm for 10 minutes, using a pipette the supernatant was discarded and suspended in 15 ml of hypotonic solution (0.075 M KCl) and maintained at 37 ° C for 60 minutes. Subsequently, 1.5 ml of freshly prepared Carnoy’s fixative (3:1 methanol/acetic acid) was added in the solution and the mixture was again centrifuged at 1000 rpm for 10 minutes. Finally, the supernatant was discarded with a Pasteur pipette and another 5–7ml of freshly prepared Carnoy’s fixative was added, letting it slide along the centrifuge tube walls. The tube were then again centrifuged at 1000 rpm for 10 minutes. 

After the last centrifugation and supernatant elimination, 1 ml of freshly prepared Carnoy’s fixative was added, the solution was homogenized and the cell suspension were stored in an “Eppendorf” tube, and the slide preparations followed the air-drying methodology described in [1]. 
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