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Figure S1. Representative /cursper recordings from healthy human sperm in the absence (red) and
presence (purple) of test compound 3a. Baseline signal in high saline (HS) buffer shown in grey.
Icasper currents recorded in cesium divalent free media (CsDVF) elicited by the -80 mV (negative

scale) or +80 mV (positive scale) voltage ramp.
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Figure S2. Representative /cursper recordings from healthy human sperm in the absence (red) and
presence (purple) of test compound 4a. Baseline signal in high saline (HS) buffer shown in grey.
Icasper currents recorded in CsDVF elicited by the -80 mV (negative scale) or +80 mV (positive

scale) voltage ramp.
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Figure S3. Representative /cursper recordings from healthy human sperm in the absence (red) and
presence (purple) of test compound 5f. Baseline signal in high HS buffer shown in grey. Icasper
currents recorded in CsDVF elicited by the -80 mV (negative scale) or +80 mV (positive scale)

voltage ramp.

200
150

-
(44 (=
o (=]

l

/ CatSper pA

n
& o
1

-100-

6b

— HS
— CsDVF
— CsDVF + 10 uM 6b

500 %Ioo

Figure S4. Representative /cursper recordings from healthy human sperm in the absence (red) and
presence (purple) of test compound 6b. Baseline signal in high saline (HS) buffer shown in grey.
Icasper currents recorded in CsDVF elicited by the -80 mV (negative scale) or +80 mV (positive

scale) voltage ramp.
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Figure S5. Representative /cursper recordings from healthy human sperm in the absence (red) and
presence (purple) of test compound 7a. Baseline signal in HS buffer shown in grey. Icusper currents
recorded in CsDVF elicited by the -80 mV (negative scale) or +80 mV (positive scale) voltage
ramp.
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Table S1. Inhibition of potassium-activation of CatSper by compounds from each hit

series
ID Structure ICso, uM | ID Structure ICso, uM
O NH, o)
ClI/NfLN/)\NHZ N)I\NH
1a YW 9.6 4b QNy @ 6.9
Q F CF;
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sadeW

CF3
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CatSper activated by high potassium/high pH buffer. ICso values calculated from single
experiments.
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Table S2. Reduction of Icassper current density in human
sperm by compounds from series 2 through 7.

rrent Densit F
Compound - 0 i ((:—l;;o an) T softif;ff (sto mV)

CsDVF 20+ 3 86+ 12

2a -5.0x£0.5 23 +4

3a -4.0+£0.3 33+29

4a -34+0.2 15+24

5f -15+3 35+4

6b 25+1.1 0.1+1.4

Ta -1.2+04 59+14

CsDVF = Cesium divalent free media. Values are the mean
+ SEM of at least 3 independent experiments.
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Mass Analysis Report

SAMPLE INFORMATION

Sample Name: 1a Acquired: 1/28/2022 8:12:07 PM CST

Acq Method Set:  Col2_50t0500_PosOnly InjVol: 3.00 uL

2.50{

2.00{

150
5 |
<

1.00{

0.50{ g 5 %

0.00——— o 2

0.00 0.50 1.00 150 2.00 2.50 3.00 3.50 4.00
Minutes
——— Channel: 214.0nm@10
. Base Peak
0,
RT | Area | % Area|Height (miz)

1(2.160|116430| 96.48| 48975 312.13
2(2.261 3612 2.99 1843 312.11
313.452 636 0.53 389 485.29
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Intensity

Intensity

7.
s 312.13 Peak #1 2.0x107] 312.11 Peak #2
.0x10° |
8.0x107 1.5x1 07{
6.0x107 £ ]
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. 314.11 £ |
4.0x1071 ] 314.08
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0_07\ T T T T T T T T T | — T ‘\ T T T T T T T T 0_07\ T T T T T T T T T T T T “\ T T T T T T T
100.00 200.00 300.00 400.00 500.00 100.00 200.00 300.00 400.00 500.00
m/z m/z
RT: 2.160 RT: 2.261
7000007 P ARG5S
60000.0-
155.89
50000.0-
40000.0
30000.0 288.32
2000004  124.02 275.04
10000.0 J
0.0 :“‘\Lh”‘ ol i\“”k‘ JLM.‘ “L‘M‘“‘M‘H l“ {‘“ HiL Lu \‘HL“ il "M\L‘\L Iw“ H\Un‘mH\ “H “
100.00 200.00 300.00 400.00 500.00
m/z
RT: 3.452
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Mass Analysis Report

SAMPLE INFORMATION

Sample Name: 2a Acquired: 1/28/2022 8:19:07 PM CST

Acq Method Set: CO|2_50t0500_POSOn|y |njV0|: 3.00 uL

2.50{

2.00{

1.50;
5 ,

1.00{ ©

0.00{7 ‘\ik il ol

0.00 | 0.50 1.(50 1.50 2.60 2.‘50 3.60 3.%0 4.60
Minutes
——— Channel: 214.0nm@10
. Base Peak
0,
RT | Area |% Area|Height (miz)

1]2.152 2054 0.37 1309 279.13
2(2.2191541358 | 98.20 (288613 341.16
312.528 1156 0.21 944 179.14
412.583 2494 0.45 1661 358.23
5(2.798 4191 0.76 1555 224.09
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- O n
400000 279.13 Peak #1 | 341.16  Peak #2
1 8x107
300000 |
| 293.15 6x107
2 . = 1
é 200000~ é .
k= 1 = 4x10'4 343.12
100000 2x107-
0 ] ‘\ 1 “ e } “‘ “”i . s ““‘ S e ““ e e 0 | LI — ‘ T T “‘ “‘\ T T ‘” T T L
100.00 200.00 300.00 400.00 500.00 100.00 200.00 300.00 400.00 500.00
m/z m/z
RT: 2.152 RT: 2.219
1000000; 179.14 Peak #3 300000? 358.23 Peak #4
] 250000
80000.0 ]
1 242.20 200000
z ] 285.11 414.33
g 150000 341.19
- E 419.30
100000 267.12
50000
e o T e e o B R I e o:W‘H”;“J“‘Wiﬂm}”‘“TM‘U : 'mhw‘L ‘“w4“ ‘
100.00 200.00 300.00 400.00 500.00 100.00 200.00 300.00 400.00 500.00
m/z m/z
RT: 2.528 RT: 2.583
] 224.09 Peak #5
800000
600000
:‘i\ -
E 400000
1 226.08
200000
07 [ [ ‘ [ [ L [ J\ .“‘J‘\“\ ‘u [ H ‘LlL\ J'J\ J\ [ ‘ [ [ [ * [
100.00 200.00 300.00 400.00 500.00
m/z
RT: 2.798
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Mass Analysis Report

SAMPLE INFORMATION

Sample Name: 3a Acquired: 1/28/2022 10:27:28 PM CST
Acq Method Set: Col2_50to500_PosOnly InjVol: 7.50 uL
2.50;
2.00;
Q
] >
1.50- N
) o
™
<,
N

1.00

O.OO{?J ;:2
0.00‘ o 0‘50 1 60 1 ‘50 2(50 | ‘2.‘50 3(50 3‘50 460
Minutes
——— Channel: 214.0nm@10
RT | Area |% Area| Height Ba‘:'r‘:v:)eak
1(2.128 4919 0.18 1590 359.24
212197 3898 0.14 1234 31217
312.268 364 0.01 288 341.24
4124302714937 | 99.66 | 1098416 291.23
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Intensity

Intensity

600000 359.24 peak #1 400000 312.17 Peak #2
500000 ]
300000
400000 i 214.20 341.19
] 345.22 - 7
5000007 391.27 £ 2000007 239.15
200000 ] 343.02
100000
100000 ]
0 ] \‘ — A “‘l \“. ‘\“L e ‘ .UH“‘ ‘H L .‘L . LHH‘\ \m\“ ““ T 0 | i 1 - H‘\L ‘H“n ”.h‘ L\m“ = ‘L“‘ . m‘}‘\ ‘\‘\“ L !‘U i ‘lm My h“‘hu‘ L ‘h N ‘ _
100.00  200.00  300.00  400.00  500.00 100.00  200.00  300.00  400.00  500.00
m/z m/z
RT: 2.128 RT: 2.197
1 341.24  Ppeak #3 1 25108 291.23 Peak #4
120000.0 X0
100000.0 1.0x10%]
80000.0- 209.24 _ 8.0x107
1 342.62 5 7
] £ 6.0x10
60000'0: 215.09 £ 1 292.25
40000.0 4.0x107-
20000.0 J‘ 2.0x107
0.0 Mhsrsbiull barltl b “M ALl l"““““\"“}‘“? - 0o
100.00  200.00  300.00  400.00  500.00 100.00  200.00  300.00  400.00  500.00
m/z m/z
RT: 2.268 RT: 2.430
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Mass Analysis Report

SAMPLE INFORMATION

Sample Name: 4a Acquired: 1/28/2022 10:34:35 PM CST
Acq Method Set: Col2_50to500_PosOnly InjVol: 7.50 uL
2.50;
2.00;
1.50;
5 i
<
1.00;
i =
o
1 AT
0.50-] §§ g
NN
] % 2
0.00— S
O.OO [ [ [ [ O.‘50 [ [ [ [ 1.60 [ [ [ [ 1.‘50 [ [ [ [ 2.60 [ [ [ [ 2.‘50 [ [ 3.60 [ [ [ [ 3.‘50 [ [ [ \4.60 [

Minutes

——— Channel: 214.0nm@10

Base Peak

o .
RT | Area |% Area|Height (miz)

112962 8491 1.91| 3932 22112

2(3.024 432574 97.18|238038 418.17

3(3.187| 4053 0.91 1755 279.14
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100.00 200.00 300.00 400.00 500.00
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07 T T T T T | —— T T T — T T T T T T + T T
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Mass Analysis Report

SAMPLE INFORMATION

Sample Name: 5f Acquired: 1/28/2022 10:41:39 PM CST
Acq Method Set: Col2_50to500_PosOnly InjVol: 7.50 uL

2.50

2.00

1.50
5 1
<

1.00

0.50

2.267 - 365.28

O.OO%J
A L L R R

0.00 0.50 1.00 1.50 2.00
Minutes

——— Channel: 214.0nm@10

- F2.431 -44512

N
o
o
w
o
o
w
o
o
AN
o
S

Base Peak

o .
RT | Area |% Area|Height (miz)

112.267| 4324 0.64| 1859 365.28

2(2.431|674377| 99.36|246673 445.12
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Intensity

6.1 369.28 Peak #1 1 Pk 22
2.5x108 ]
- 1 443.16
] 8x107
2.0x108 ]
1 _ 6x107
1.5x10%- 2 1
] % ]
] 5 ]
6] = ax107-
1.0x10%+ ]
] 7
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RT: 2.267 RT: 2.431

S16



Mass Analysis Report

SAMPLE INFORMATION

Sample Name: 6b Acquired: 1/28/2022 8:47:06 PM CST
Acq Method Set: CO|2_50t0500_POSOn|y |njV0|: 3.00 uL
2.50{
2.00{
1.50;
5 i
1.00{
0.50- 8 =@
0.00{4 JANL
0.00‘ o ‘o.‘so‘ o ‘1.(‘30‘ o ‘1.150‘ o ‘2.(‘)0‘ o ‘2.150‘ o ‘3.(‘30‘ o ‘3.‘50‘ o ‘4.60‘
Minutes
——— Channel: 214.0nm@10
. Base Peak
0,
RT | Area |% Area|Height (miz)
112.212(261797 | 91.79| 123446 368.19
2(2.387| 12417 4.35 5882 382.20
3(2.438 1349 0.47 759 368.19
412.568 2820 0.99 2823 396.19
5(2.587 6844 2.40 3792 396.21
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Intensity

Intensity

Intensity

1 368.19 Peak #1
5x107
4x107
3x107
. 370.15
2x107
1x107
07 T ‘ T T ‘ T T ‘ T ‘\ ‘ T T
100.00 200.00 300.00 400.00 500.00
m/z
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i 368.19 peak #3
600000
400000 382.19
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200000
07\‘\1 ‘l I \L‘\ I ‘ h)| L\‘ ‘ I \L \1 I ‘L“‘ H I I ‘
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100.00  200.00  300.00  400.00  500.00
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5.0x10°

00:\ LI S \“\‘\““\‘ T T \““\‘\‘\ T
100.00  200.00 300.00  400.00 500.00
m/z
RT: 2.387

1.0x106i 396. thak #4
8.0x105-

| 397.22

5

8.0x1077 413,21

] 414.24
4.0x10%-
2.0x105-

0-07 I I “ I I I H\ \‘ \L“‘\ \lh\\\“ \L“\ \“ Llu ‘ I I I I ‘
100.00  200.00 300.00  400.00 500.00
m/z
RT: 2.568
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NV PHARMARON

Acquired by
Sample Name
Injection Volume
Data File
Method File
Date Acquired
Comment

Instrument Name
<<Pump>>

Mode

Pump A

Pump B

Total Flow

B Conc.

<<QOven>>
Oven Temperature

<<PDA>>
PDA Model
Lamp
Start Wavelength
End Wavelength

<<Column>>
Column Name
Length
Internal Diameter

<<LC Time Program>>

Time Module
0.01 Pumps
2.00 Pumps
2.70 Pumps
2.75 Pumps
3.00 Controller

: Shimadzu LCMS-2020

LCMS Analysis Report

: System Administrator

:YTL-12-6-2-1

01

1 YTL-12-6-2-1.Icd

: ACN-Water-0.05%TFA-5%B-1.5-3.0MIN(90-900).lcm
:2022/2/22 17:24:34

: Mobile phaseA:water/0.05%TFA

Mobile phaseB:ACN/0.05%TFA

<<Interface>>

Command
B.Conc
B.Conc
B.Conc
B.Conc
Stop

Interface
: Binary gradient DL Temperature
: LC-20ADXR Nebulizing Gas Flow
: LC-20ADXR Heat Block
: 1.5000 mL/min Drying Gas
:5.0%
<<MS Parameter>>
Initial Valve Position
:40C --Segment 1 Event 1--
Start Time
End Time
: SPD-M20A Acquisition Mode
:D2 Polarity
:190 nm Event Time
1400 nm Detector Voltage
Threshold
Start m/z
: HALO C18 End m/z
:30 mm Scan Speed
:3.0mm Interface Volt.
DL Volt.

Qarray DC Voltage
Qarray DC Voltage

Value

100
100

:ESI

:250C
:1.50 L/min
:250C

:On

15.00 L/min

:0.00 min

:2.85 min

:Scan

:Positive

:0.30 sec

:+0.90 kV

:0

:90.00

:900.00

:3000 u/sec

:Use the Data in the Tuning File
:Use the Data in the Tuning File
:Use the Data in the Tuning File
:Use the Data in the Tuning File
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Chromatogram

mAU
3000 N3 PDA Multi 1 254nm,4nm
4 o~
i =)
2000+
1000
i N S
1 ia 2
T T T T ‘ T T T T ‘ T T T T ‘ T T T ‘ T ‘ T T T T ‘ T T T ‘ T T ‘ T T T ‘ T T T T ‘ T T T T ‘ T
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75
min
Peak Table
PDA Ch1 254nm
Peak# Ret. Time Height Height% Area Area%
1 0.717 6809 0.254 4945 0.201
2 0.743 3550 0.132 3076 0.125
3 0.766 2633161 98.096 2417257 98.173
4 0.914 40753 1.518 36961 1.501
Total 2684272 100.000 2462239 100.000
mV
7 Ny ELSD
200 =
1 =
150
100
50—
o T
T T ‘ T T T T ‘ T T T T ‘ T T T T T T T T T T ‘ T T T ‘ T T T T ‘ T T ‘ T T T T ‘ T T T T ‘ T T T T
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50
min
Peak Table
ELSD
Peak# Ret. Time Height Height% Area Area%
1 0.777 192746 100.000 551055 100.000
Total 192746 100.000 551055 100.000
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MS Chromatogram
Segment#1 (x1,000,000)

15,950,137
7(-0.029min Delay)

TIC(+)@1 (1)
436.2500(+)@1 (1)* 2.93

-0.0 0.5 1.0 1.5 2.0 2.5
min
Mass Spectrum
Retention time: 0.781
Spectrum Mode:Single 0.781(163) Base Peak:218.80(2647371)
BG Mode:Averaged 0.431-1.301(93-267) Segment 1 - Event 1
100
o e]
4 cé
i d
| 5
50 2
on
1 <t
4 v
v = 78] hal — ) ’e) "a) ) a) (=] = s e) %e) (=
\ D = «a = e ™ N ° ™ < AR — N N
1 < o ) = N} ) o~ o~ N=} © <+t v ~ o~ ISe) No)
o <t = N N o S N N ~ — vy © N Ne o N}
0\‘ ST “\'1 L “T’ T ‘v‘ . ‘j’ 0 e “? OO = = P e
100 200 300 400 500 600 700 800

m/z
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

CHANNEL f1

2NOESY

2

1
20220422
22.06
spect

5 mm PABBO BB-

noesyph
2048

MeOD

16

4

2777.778
1.356337
0.3686900
203
180.000
6.50

298.0
0.00015976
1.88203502
0.30000001
0.00036000

-3.00
18.64416504
400.1318852

1

256
400.1319
10.850695

6.942

States—-TPPI
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400.1300000
QSINE

2

0.00

0

1.00

1024
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400.1300000
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2

0.00

0
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Hz

ppm

MHz

Hz

MHz

Hz
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