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S1. Source-follower circuit for FET real-time measurement

In this study, the change in surface potential was monitored using the source-follower circuit
shown in Figure S1 (Sakata et al., 2005). Here, Vc and Vb were set to constant values and Vs was
controlled at a constant Ips.
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Figure 1. Electrical circuit. The change in surface potential (AVou) at the gate was measured at a
constant Ip (700 pA) and Vb (2.5 V) using the source follower circuit.
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S2. Estimation of sperm metabolism

To estimate the pH of the HTF medium buffer including HCO3, the Henderson-Hasselbalch
equation is employed for the bicarbonate buffer system as follows.
CO, liquia+ H,0 2 Hy,CO5 2 H + HCO3

= €0, lljiquia+ H,0 2 H* + HCO3

(the ratio of [H,CO3] to [CO,]jiquiq or [HCO3] is assumed to be small)
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H = pKa' + log 12031
pr = pRa o [CO2)iiquia

Here, [CO;)jiquia is derived as 0.0307 (solubility coefficient) X P, (partial pressure of carbon
dioxide) and [HCO3] is 25 mM. P, is calculated as 760 mmHg x 0.05, corresponding to 5% of
carbon dioxide in the incubator system. pKa' indicates pKa (dissociation constant) x [H,0],
which is given as 6.095 (Tanemoto, 2018). Considering the change in pH from 7.4 to 7.2 shown in
Figure 5b, the amount of carbon dioxide released from spermatozoa in the glass ring (1 mL), which
corresponds to the increase in carbon dioxide, was calculated to be about 3% (1.2 mM), which was
caused by sperm respiration, although the increase in [CO,ljquia Was calculated as
0.0307 x 760 mmHg x 0.03 (3%). Then, [ATP] in the glass ring was estimated to be about 7.5 mM

on the basis of the following reaction.
C12H1206 + 60, + 6H,0 = 6C0, llyereqseqt 12H,0 + 38ATP
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