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Sperm quality Control HPV+ patients p- value @ HPV+ Coinf+ p- value ®

individuals [GE0)] patients (n=29)
(n=43)

Sperm parameters

Volume (ml/ejaculate) 28+14 28+0.5 0.514 28+14 0.993
Sperm concentration (x10%/ml) 102.7 £ 78.7 879 +72.7 0.731 114.7 £ 99.7 0.813
Eosine viability (%) 87.6 + 5.6 84.7 + 6.8 0.232 85.6 £7.1 0.202
Total motility (PR+NP, %) 533 + 144 428 +15.5 0.085 443 +18.9 0.098
Progressive motility (PR, %) 52.9 + 144 428 £15.5 0.098 43.8 £19.1 0.093
Normal morphology (%) 6.1 +3.1 42+27 0.077 48 +2.5 0.089
Sperm viability (AnV/PI)

Live sperm (AnV-/IP-) 57.6 £ 164 59.0 £19.6 0.656 627 £13.9 0.321
Early apoptotic sperm (AnV+/IP-) | 9.5 57 41+34 0.003 67 +59 0.014
Late apoptotic sperm (AnV+/IP+) | 18.9+9.3 128 £+ 6.8 0.089 134 8.0 0.028
Necrotic Sperm (AnV-/IP+) 11.0 £ 69 21.1 £16.0 0.048 140 £ 89 0.095

HPV+ patients: all patients positive for HPV and negative for all other uropathogens analyzed; HPV+Coinf+ patients: HPV positive patients with a co-infection by at least one of the
uropathogens analyzed; Control individuals: Individuals without leukocytospermia and negative for all analyzed uropathogens. Total motility is the sum of progressive motility (PR) and non-
progressive motility (NP, data not shown). p-values were calculated using the Mann-W hitney test. Comparisons were performed between HPV-+Coinf- group (*) or HPV+Coinf+ patients (°) and
the control group. Data are shown as Mean + SD. Bold numbers indicate statistically significant differences when p < 0.05
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Inflammation Control HPV+ patients p- value @ HPV+ Coinf+
biomarkers individuals (n=10) patients (n=29)
(n=43)
ROS+ spermatozoa (%) 50.0 + 29.0 822+29.1 0.063 73.0 + 200 0.010
Peroxidase-positive cells (x10%/ml) 2.1 2.9 08+08 0367 25+43 0.960
CD45-positive cells (x10*/ml) 675+ 10.3 1315 0.039 69+ 104 0838
PMN leukocytes (x10%/ml) 148.8 £ 214.6 70.9 + 65.3 0672 1575 + 2873 0578
Monocytes (x10*/ml) 64.1 + 1144 267 +24.4 0910 838 + 1374 0981
Lymphocytes (x10%/ml) 47.9 £ 989 6083 0309 188 + 267 0810
T cells (x10%/ml) 169 467 L1£19 0.103 117 + 22.8 0966
CD4 T cells (x10%/ml) 36+98 0.1+0.2 0.131 6.1+159 0.997
CDS8 T cells (x10%/ml) 3049 03+06 0121 23+43 0356
CD4/CD8 T cells ratio 1419 205 +2.1 0431 6.4+ 186 0367
B cells (x10%/ml) 2246 03+04 0754 0304 0.582
Cytokines in seminal plasma (pg/ml)
1L-8 3379 + 2193 3456 + 2171 0411 3312 + 3450 0.163
1L-6 1266 + 1374 1217 578 0.018 89.01 + 103.1 0329
1L-1B 83741 7.56 + 7.44 0571 7.05 + 847 0.110
TNF 11.53 + 10.85 10.96 + 5.81 0419 1153 +9.15 0420
I INF-y 24.03 1901 27.24 £ 3031 0881 2944 + 16.19 0235
1L-10 9.55 +9.14 894 + 8.67 0653 10.79 + 1241 0982
1L-17 1355 + 12,94 1047 +9.67 0634 15.26 + 11.68 0357

HPV+ patients: all patients positive for HPV and negative for all other uropathogens analyzed; HPV+Coinf+ patients: HPV positive patients with a co-infection by at least one of the
uropathogens analyzed; Control individuals: Individuals without leukocytospermia and negative for all analyzed uropathogens. Leukocyte population analyses were conducted using flow
cytometry within gates defined on the total leukocyte cell population (CD45+). The subpopulations identified included polymorphonuclear leukocytes (PMN, CD11c-CD11b+), monocytes
(CD14+CD11b-), and lymphocytes (CD11c-, CD11b-). T cells were characterized as CD3+ lymphocytes, with further subtyping into CD4 T cells (CD3+ CD4+ CD8-) and CD8 T cells (CD3
+CD4-CD8+), along with B cells (CD3-CD20+). The results were reported as absolute leukocyte counts. p-values were calculated using the Mann-Whitney test. Comparisons were performed
between HPV+Coinf- group (*) or HPV+Coinf+ patients (*) and the control group. Data are shown as Mean + SD. Bold numbers indicate statistically significant differences when p < 0.05.
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replication of IAV virus genes while reinstating antiviral innate immunity.
AV CircRNA Slco3al and circRNA Wd.r33 are speciﬁ‘ca.lly expressed and closely related to (Wang ebil 2021)
IAV-induced lung injury.
Fi CircRNA-0050463 regulated 1AV replication tlfrough the circ_0050463/miR-33b-5p/ i, 35
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N . V replicati
AV CircRNA AIVR sponged miR- ?30 3p and regu]a!.ed the TAV replication by (Qu et al, 2021)
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AV CircRNA-MerTK regulated the productiofx of IfN-ﬁ and modulated the replication of (Qiu et al, 2023)
IAV by sponging miR-125a-3p.
AV Circ-GATAD2A regulated IAV HIN1 virus replication through VPS34- (Yu et al, 2019)
dependent autophagy.
HBV CircBACHI promoted HBV replication by regulating the miR-200a-3p/MAP3K2 axis. (Du et al,, 2022a)
HBV Circ-ARL3 enhances HBV replication by sponging miR-1305. (Rao et al., 2021)
KSHV Hsa_circ_0001400 was found. to i.nhihi! .KSHV replifafion, promo? cell cycle, inhibit (Tagawa et al, 2023)
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HCC accurately.
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CVB3 Y: t al., 20222
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