Supplemental Methods
Animal study
Animal experiments were approved by the Animal Care Committee of Showa University School of Medicine (approval number: 02072, approval date: April 1, 2020). Five-week-old male wild-type C57BL/6J mice and diabetic KK-Ay mice (KK.Cg-Ay/TaJcl) were purchased from CLEA Japan (Meguro, Tokyo, Japan) and housed individually under standard laboratory conditions with free access to standard rodent chow and water.
After a 3-week acclimatization period, KK-Ay mice were randomly assigned to the diabetic vehicle group (Vehicle, n = 7) or diabetic empagliflozin group (Empa, n = 7) and treated for 6 weeks. The diabetic mice were pair-fed with 8.5 g/day of chow to minimize differences in food intake between diabetic groups and to control for potential empagliflozin-induced hyperphagia [1,2]. Empagliflozin was administered orally by incorporation into chow at a concentration of 0.045% w/w [3]. The DM-Vehicle group received chow without empagliflozin. Age-matched wild-type mice were used as non-diabetic controls (Non-DM, n = 7) and were allowed free access to chow.

Sperm viability
Sperm viability was assessed by eosin-nigrosin staining based on a previously described sperm vitality assessment method, with modifications [4]. Briefly, 5 μL of sperm suspension was mixed with 5 μL of 1% eosin solution for 30 s and then with 10 μL of 10% nigrosin solution for an additional 30 s on a glass slide. The mixture was subsequently smeared and air-dried for analysis. Spermatozoa with eosin-positive heads were counted as dead cells. Sperm viability was evaluated in at least 100 spermatozoa per epididymis.
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