Table S1. Sperm kinetics, mitochondrial activity (MMP), and H202 content
(ROS) in horse semen diluted (1:2) with three shipping/centrifugation
extenders (SCEs) and submitted to a slow temperature decrease (from 38 to 20
°C, i.e., 0.10- 0.15 °C min).

Stallion SCEs TotMot PROG VCL VSL VAP MMP ROS ABTS FRAP NOx

% % pm/s um/s pum/s  FoB/Fo)A  au. uM uM uM
1 77.7+0.0 25.3+0.7 634+14 260+ 38.0+2.6 353+0.7 288+ 512 +
34 6.3 384+8 19 n.d.
#1 5 97.1+03 299+0.6 671+02 302+ 442+1.7 9.7+09 295+ 272+ n.d.
1.1 1.1 108+10 13
3 93.1+0.3 31.7+3.1 63.6+14 295+ 413+12 23.0+1.6 199+ n.d.
0.5 0.4 137 +8 467 +9
1 81.6+4.1 32.7+95 62.1+25 260+ 41.7+09 475+04 205+ 625+ n.d.
1.2 07 570x6 30
0 5 245 + 185+ 506 + n.d.
849+51 19.0+1.2 66.1+43 02 499+20 359+49 0.2 552+4 20
3 20.7 + 21.6 + 480+ n.d.
97.4+02 232+09 609+32 0.7 365+14 17122 1.1 625+9 30
1 59.2 + 26.6 + 307+ n.d.
722+42 26.6+021048+50 3.1 828+73341+19 04 32727 10
#3 ’ 55.1 + 27.6 + 544+ n.d.
683+14 17.0+261024+35 55 829+58 478+4.1 33 1153+9 33
3 50.5 + 25.6 + 459+ n.d.
769+6.5 285+15 923+16 41 693+55 33.6+x04 0.7 324+11 28
1 36.8 + 29.5 + 339+ n.d.
675+64 214+26107.3+89 43 59.7+47 384+21 0.7 n.d. 17
#4 ’ 349 + 30.5+ n.d.
521+44 10.2+3.81108+52 0.8 658+1.2 345+0.7 2.6 202+6 204+7
3 379+ 27.7 £ 289+ 304 +
56.0+4.3 194+2.7 962+02 14 63.8+59 27.0+58 42 n.d. 16 10
1 33.6 + 29.7 + 262 +
753+02 14.7+031064+82 08 653+37 21.9+47 21 766x10 18 72+5
#5 5 345+ 252 + 252+ n.d.
74.6+3.6 122+261189+1.6 32 69.9+55 8.0+15 35 325+14 12
3 325+ 235+ 457 + n.d.
624+11.314.1+21103.4+14 27 615+62 148+3.0 08 543+5 26
1 29.2 + 21.1+ 258 + n.d.
82.7+14 180+2.1 84.0+00 01 504+1.1 373+13 04 37+x13 16
#6 5 25.7 + 23.5+ 197+ n.d.
87.0+6.7 143+35 751+£52 23 419+41 120+04 0.1 257+5 12
3 33.6 + 24.7 + 337+ n.d.
97.7+15 223+231063+6.1 13 594+44 194+15 1.7 1203 17
1 29.6 + 23.8 + 329+ n.d.
799+05 21.8+6.8 842+75 12 525+29 35.6+32 04 346+x14 31
47 ’ 28.2 + 224 + 373+ n.d.
822+17 152+16 86.7+37 18 539+39 186+20 1.2 551+7 33
3 41.2 + 21.1+ 316+ n.d.
90.8+15 26.8+1.31009+25 44 698+7.6 151+24 0.3 387+6 10
1 35.6 + 22.8 + 378 +
48.4+48 15.9+1.01045+29 28 60.7+84 58+19 5.0 592+6 23 27+6
£8 ’ 339+ 213+ 317 +
573+1.1 189+24834+21.1 79 545+16.1 64+0.1 0.3 455+5 13 n.d.
3 33.9+ 24.7 + 678 +

719+18 232+04 90.7+15 22 565+45 65+03 1.1 346+3 22 27+7



1 1315+ 368+ 19.7 + 479+ 121+
99.8+0.0 19.4+09 382 105 67.7+19.7354+13 1.0 798+28 45 10
£9 5 384+ 18.1 699 +
985+02 247+141135+57 32 673+44 140+0.3 0.8 9207+8 48 95+7
3 41.6 + 19.9 + 507 +
99.0+0.1 305+6.4118.0+09 12 70.6+03 9.1+0.8 14 941+8 19 694
1 45.3 + 20.7 + 261+ n.d.
96.9+02 346+121085+50 22 745+42 581+0.1 0.3 n.d. 16
10 5 43.6 + 242 + 267+ n.d.
97.6+0.3 33.9+3.0106.7+34 12 721+02 687+1.0 0.1 31+6 13
3 399+ 241+ 1416+ n.d.
97.7+17 244+18109.1+53 29 69.7+6.1 82.6+00 1.1 13  338+6

Shipping and centrifugation extenders: (1) Equiplus, (2) Botusemen, and (3)
INRA 96; fluorescence intensity ratio of the JC-1 emission peaks (FoB/FoA);
arbitrary units (a.u.); not detectable (n.d.).

Table S2. Sperm kinetics, mitochondrial activity, and reactive oxygen species
(ROS) content in frozen/thawed horse semen diluted with four freezing

extenders.
Stallion Extender TotMot PROG VCL VSL VAP MMP ROS ABTS FRAP NOx
% % um/s  pm/s  pm/s FoB/FeA a.u. uM uM uM
1 294+28 76+05 520+ 242+ 324+ 254+ 112+
0.7 1.8 1.8 2.9 1.8 89+6 743+60 125+13
) 35.7+06 95+2.6 51.0+ 260+ 330+ 189+ 73+0.2 n.d
1 2.0 0.9 1.0 6.4 458 +49 628 +39
3 34.6+0550+15 481+ 19.6+x 290+ 208+ 45+04 n.d
8.1 35 5.7 1.2 646 +71 344 + 18
4 289+11.253+3.1 481+ 209+ 287+ 156+ 3.7x16 n.d
3.8 0.0 1.1 1.0 nd 554 +50
1 143+ 59.0+ 295+ 371+ 135+
29.7+24 37 5.1 5.6 7.1 1.8 27+0.3127+11 914 +58 188 + 15
) 574+ 227+ 315+ 234+
0 295+5799+14 25 1.5 1.1 40 25+01334+15703+31 72+3
3 53.0+ 187+ 283+ 11.3= 1232 + n.d
235+08 34+0.1 26 1.5 0.8 0.7 28+05 160 507 +27
4 508+ 209+ 298+ 168+ n.d n.d
99+03 20+x1.1 4.6 3.6 5.3 05 20+0.0 835 + 50
#3 1 19.7+ 765+ 464+ 577+ 17.3 + n.d
30.7+39 07 124 11.1 116 25+03 24 964 + 64 498 + 28

2



229+ 796+ 491+ 578+ 11.6 + n.d
372+14 09 10.9 13.3 159 3.1+x05 02 951 +55 151+ 16
109+ 582+ 333+ 421+ 135+ n.d
294+0.1 0.1 8.4 8.5 94 27x01 08 949+65377+20
140+ 679+ 372+ 457+ 11.6 £ n.d n.d
234+33 6.3 7.7 2.2 25 45+x12 0.0 862 + 65
737+ 354+ 494+ 11.8+ n.d 1012 +
114+1554+05 133 39 89 24+01 02 50 n.d
672+ 298+ 412+ 13.8 + n.d
94+29 36+26 129 10.2 132 47+05 09 846 + 34 300 + 26
# 674+ 304+ 416+ 114+ 1099 + n.d
93+0.6 4.0+14 0.2 7.4 84 23+x01 0.2 87 38121
701+ 363+ 465= 12.0 = n.d n.d
81+04 39+04 3.6 8.4 11.8 13+02 0.7 665 + 28
604+ 237+ 347+ 16.1 + n.d 1217+ nd
129+0532+03 2.1 1.7 07 51+01 13 70
69.7+ 33.6x 457+ 18.0 + n.d
116+26 46+02 52 0.6 09 51+12 02 907 +34 1177
# 662+ 291+ 402+ 17.0+x 202+ n.d
249+4192+01 9.7 79 11.2 1.1 0.3 701+80 40716
635+ 267+ 381+ 13.6+x 271+ n.d n.d
183+1.059+09 3.3 5.4 6.2 0.3 3.4 723 + 46
53.0+ 193+ 305+ 10.7= n.d
23.3+£3228+0.1 0.1 0.2 0.8 09 58=+0.7 848 +50 27 +4
523+ 203+ 312+ 118+ n.d
19.8+1.129+00 87 5.1 7.3 24 79x06 350+13 31+2
#o 569+ 192+ 317+ 121+ n.d
509+3.059+14 1.5 0.5 0.3 3.3 87+0.6421+28274+10
624+ 243+ 349z n.d n.d
25.0+1.0 6.3+08 0.1 1.0 0.7 64+0849+04 727 + 35
177+ 701+ 410+ 508+ n.d 1095 +
258+06 1.9 4.3 1.0 03 79+098.6+0.1 80 27 +2
58.8+ 266+ 36.6% 14.1 + n.d
284+6.1 88+1.1 10.3 9.6 116 79+04 02 718 +21 231 +26
#7 204+ 648+ 279+ 375% 115+ n.d
436+71 25 4.6 1.8 1.2 6.0+03 20 578+65267+10
143+ 683+ 353+ 440+ 11.8x 122+ n.d n.d
222+35 1.6 12.3 11.6 14.0 0.2 0.0 681 + 37
761+ 505+ 59.0+ 10.6+ 158=+ n.d n.d
158+1.19.8+09 75 8.8 10.4 04 1.3 902 +33
56.1+ 354+ 387+ 129+ 179+ n.d
108+1.2 48+08 1.0 5.8 4.1 0.6 0.6 760 +26 155+8
8 584+ 346+ 403+ 13.8+ 20.7z n.d n.d
13.6+43 6.8+24 6.3 10.6 9.9 0.6 04 379 £12
508+ 245+ 334+ 26.3 + n.d n.d
209+2445+19 1.6 0.3 02 79+x07 54 819 + 50
188+ 722+ 475+ 563+ 16.8 + n.d
462+48 1.2 15.5 15.3 165 86+01 1.2 896+30 27+5
131+ 737+ 540+ 580+ 103+ 115=% n.d
25.1+08 0.2 3.1 04 0.1 2.0 0.7 996+49 61+2
# 492+ 215+ 312+ 15.3 +
359+2055+13 5.6 25 41 59+x08 1.0 359+23350+18 38+5
513+ 185+ 308+ 125+ 164+ n.d
60.2+7.040+08 3.2 0.6 1.3 0.7 0.3 551+20 n.d
#1 183+ 621+ 266+ 387+ 20.6 + n.d
0 59.0+9.5 1.6 3.6 1.3 09 28+05 28 712+30 72+8



154+ 619+ 247+ 358+ 279 + n.d

2 51.9+10.7 1.6 2.8 1.1 03 28+05 3.0 85+7 422+24

3 148+ 63.0+ 29.6+ 395+ 22.6 + n.d
389+115 1.1 34 7.6 62 26+03 09 60648 589 +31

4 154+ 613+ 262+ 357+ 20.2 + n.d

383+47 0.6 11.9 6.3 78 13+00 09 nd 626+39

Freezing extenders: (1) Spectrum Dual Red, (2) BotuCrio, (3) INRAFreeze, and
(4) HF-20; fluorescence intensity ratio of the JC-1 emission peaks (FoB/FoA);
arbitrary units (a.u.); not detectable (n.d.).

Highlights:

Semen extenders vary in antioxidant capacity and nitric oxide content levels.

Stallion sperm freezing tolerance depends on the type of freezing extenders used.

FRAP antioxidant capacity in seminal plasma isn't tied to cooling and freezing sperm functions.
ABTS antioxidant capacity in seminal plasma relates to kinetics of cooled sperm.

Nitric oxide content in seminal plasma relates to certain functions of cooled sperm.



