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Fig. S1. Effect of Corydoras SVF on the motility of other species’ sperm.

Medaka (Oryzias latipes) sperm was diluted with saline or SVF. Sperm motility was
normalized to the number of motile spermatozoa in the saline control condition (control).
Independent experiments were performed using spermatozoa collected from different male
medaka. 50% SVF/DW was diluted to 0.1-fold (5%), 0.01-fold (5e-1%), and 0.001-fold (5e-
2%). Unpaired two-tailed Student’s t-test was conducted, ***P<0.001, ***P <0.0001 vs.

Saline.

C
o
)

(]

£

-
qg
£

o)

-

(]
o

C

(0]

£
Q

Q

Q

>
(s}

(]

>

(e)}
O
2
o
©
+

C

(]
£

-

(0]

o

X
L
G

(o]
©

C

-

>

O
=



Journal of Experimental Biology: doi:10.1242/jeb.250293: Supplementary information

uoneuwuojul Aieyusws|ddng « Abojoig [ejuswiiadx3 o [eulnor

-—
c % ©
) = S
)
E & =
Z2=Z. A de -y W . Wy e I X = ooe. oo e S ) oo e —_— n -Im u
> > e s e+ ZZs —— s wow oo E=l+ oo m = NN g ZZ=Z MU c [7)]
- Ve Lis VO ZZs ZZs OOs ——s was === 5 T = nru
ddsw Ll i ] - ) == N . I XI = . oo e [P TRREY = m DD' QY [ —
oo Wwie OMNe+ i+ SSs ——s == |Jds [Adle [oals c = m [0 )
= J=J Wi [T == Z= . [ ooe L (=T = Wl s M =0 .. == . 0 - . M m m
S Z2e <<s 0os ks s ——a |axae [|——ls [cas - = [e]
X ITs aas ZZs xxs ——s ——s [s K@ =il 5] - = w o ==« = (] @)
(™ Ls ZTZe @xs ¥¥s Ge 0o OO0+ OO OO+ W m o m ..ml
ZZ+ ITI+ LLs LLs ITIs OO X¥s (O >>= OO ® B w in o Ne) =
- - A == e W T EL N o= e < o e — —s o W E] > —_
ooe <L [LELEY = = o J e ol == oole = = Et O - [n NW, ) (] (&)
ww Wwe >34 ZTETe <o L > nals (nals e n i - — (2]
OO e Ws s s QO GO0 ¥xXe OO0 xxe g 0o« = x OO0« = = ()] m
Wwe Vs ——s >3 MU XX —— cas == GO = Iy
Los >>s ks GO+ CTs Sads  —— IR ILI - RO % H Zal > * o e A |m m =
ILRL N IIs > L5y > (LR LN [- Sy oo e ST ooos E= =
Wwe ©OOr OB >>+ OO+ B0+ ——s OO0+ wwk OO = O O« <+ < n g - ® — )]
(S NS [-W-N — . [$XS 30 xR e 40 (LN _— < L. _— W. oF O s = O Ols =1 [72] R . ..m
Wwms e Zme Do Whs ¥¥s ——w Gole g de |——s o B < c @ hd
[-9-% [LRL Y o ol . [- SN LR = = 4 . [ . o ale Lﬁm % R O Ols .ﬂln - — —— Y
g s Jas s B>+ s oo wule lods >l = [] %) O o
¥+ >3+ OO+ ks OOCs ITIe XXs <<s ——0s |(T<e 2 < T » > < _ > &m > o +
[=N=1] W W . ) == e - — ) - . M o © T
W == [N W . = = oo. L. ooole oole - uroul e ul = = o c = ©
EEs e ¥¥e ©OOs EEe X¥s XX DO >> OO ln'e o
(=21 . -y Wi . Z= . . [y —— < e —— 00 « LT 75 B < == — @© o
TT+ ooDe Wwe >>+ OO« s Wls DO —is DO _ D 0O . = oo s — o (@)} c
W e . - == == B [T [=g= 1Y ooo. . M o — d c =
(TR Wwe Wwe >>+ ad-s « T wxe Oe s = o o w O O« e s e B =
BO: ——+ e >=>2 OO s xxs e |——ls |z 5 [:H = c o O
——= SE. oo [=F=-RJ Wi . - 707, 00 . g b= m — —{ - ¥ oulo, b= © - S =
BBse <<+ ZZe ZZe Xxoe s wwe (Goe oae (Gas c @ = o @©
— (@)]
E2. -+ OOCs s mes . ww oos wuls ool ] = — . Ll i o< & -_— = c &
Ers ZZs+ wuws OO F3>s « oo — e e | ——s et m & P O =
W [LEL Y [y} o0s Z=. . == v . == = =] JE s = w o 5 - N (&) [}
== Z=+ WO+ oos Z= = GO nole Doe oole © b c =
ZZ. ZZe wide s ZZe « TT e O e 2 M = — oxT == Q m m o =
- ZZ. [N =K o T - ¥ w [aa') — — . < L e ] m S | oo @ —— — =) [7)]
s e >3 O¥Crs T T . - s foale =it 5 W. * * W ow 2 o -— o o
L (SR TTs oore - . - - e o ale . . @ -—
. -o0 IIo 2ol oZa otob D i M 1= A - . Ex w o 3 S 2> 9 3
oo s =2+ QOO+ wuos « ooos EX} w=e [——  w owoe S [ i O O« O O« S © n (&)
@ = o
o ww e I I = W wows - I XIs= —— ) oo e - 4 x = = ..m- d A —_—
Los e+ =3« GO+ OO . vo TTs mas s o o o« o _ = oo < = — @ = ©
S wiwe W GGs ks + IIs OO OO xxs = = =3 o <) L [
(T Wwe s ——a oos s ww nos |——ls [axae e o s %. OGO« ® — wn Z e * [5) () “
== - W - [=g=2 [ o ooos - L e o o i i
T ZZe s == Gire == QO0Os e loole oo - . | I = (o g e " - © ...m m
— P . . e E] T T T T T T W wlle Q. - = o [ (0] —
== Z=Z. W e e W o OO W . < e — e ¥ oW s — . == a0 ) — %) S
Lis ¥¥s OO+ OOs Jds OB ITI b — -~ W i M - b oo m o =
S>> ks ZZs T CTr EES Ww Gos (Gdls Goe B -_ * W= Ll » S m
i [=X=2% == o wwe (== == . oo - woow . IH & c
= ] ——% ks X¥s: <I+2 X¥s ZZ G |——s xae o oo . x = = Of+ = > b=] o)) ) % [}
¥x¥e @os ITI+ ——s ZZse das Jas >>e [mHs =rls o o L = o o < - = - = e o))
= l = . o — = —-
a4 oo W e W o oL w o -_— (L4 o ole o ole - - = z a — e cC
S e we e ZEe EEs nws TTe X¥s OO - . =3 = = ®
cws s DG Jds > e GO XX+ |CaDe ——s O O s 2 a8 o) ) < i
S>> s ——= e XOre —_——- == e s oale J = = .m m m o
wr
= o -
o 5= =] =] - © c o ()]
Bex B Be Be B Be Be Be B B B o= n z 5 £5 =5 £ 5 ()] =] o
g e z z g & z s 29 20 SO 50 o I = =
i g g sa zg sg sa sq g g : g S o 5o oo T o c T - o
- 5 S B e -1 B S -1 - g e 2= 2= 2= @ = ] b} )
o o o a a o a o o o o oo oo oo o o m o - o
< @] 0 —
- e} ]
o [0} [ c
n £ a 2
< m . F o @
T Nt = =



Journal of Experimental Biology: doi:10.1242/jeb.250293: Supplementary information

the peptide sequence of the candidate Il band, and blue marker indicates the matching part
of the transcriptome result and the peptide sequence of the candidate | band. Red plates
indicate the predicted trypsin digestion sites. The pink plates indicate the repeated
sequences. (B) The top alignment was predicted by transcriptome analysis, and the bottom
alignment was predicted from the results of DNA sequencing using RT-PCR. The gray marker
indicates the signal peptide and the orange marker indicates the matching part of the
transcriptome result and the peptide sequence of candidate band Ill. Blue plates indicate the

typical disulfide binding sites of Ly6/uPAR family proteins.
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MCSRMKLLSGIPAVLLLLHI
AARQKLANDTIYLVTLNSQP
VGGSTETLCVHVNPLRPIFS
LLVNLKFGSTRQTLLTERFI
NMEYYQCKQFQVPEVRAETE
ASVTVLISGPKTSFNKTSMI
LIKPGSEMVIMQTDKPIYKP
GQTVKFRIASLYPSFLTYNQ
MFPTIELQDPNGNRIGQWLN
S5TGNGLIDLLYPTNPESPL
GFYVITAWNENNDVFTQTFE
LEDYVLPKFEVIVELPDVIT
IVDASATLNICAKYTYGKPV
SGSVEATVCRNKYPWLREET
TDEDICIKFTQTTDATGCIS
RVLDLTKFSLTKTNYEDMIQ
VICDVEEFATGIIISGSSAV
YVTSELIRLTFENSASVFEV
GMNFDGVVEAEDQNSKPLIN
RLLYLKITYGDNAVSERTLT
TDINGLAKFSLDTQMWGNSS
VTLQARYYKSEKQPPYDPNV
RLPIIPQAYLWLQSFISNSN
SFLTLVPSADPFSCEQVATV
TAKYLIHSSTLRASQQSLPI

MALLKITVFVILVELPYGHS
APNWSYNGIDGEHQWSDEFFP
SCS5GPSQSPINFELQQLTYN
SLLPPIQTENYNLSSTETLT
FNNNGNTAMIELPSTMSVTG
LPGHYSASATIHFHWGSTSTL
IGSEHTVNGERFPAEMHVVH
YDSGRFQNPSEAEKKPEGLA
VLGVFIEVGAFNPAFDKFLK
YLSSIKYAGQSVLIPGFDIQ
QLLEDDLNDYYQYEGSLTSP
PCYPGVLWTVFRNPVIMSTK
OYMAMASALFSSQPTDFSPI
HLNNNYRESQPNDNRVVQVS
FEDVASTATSHEKTNVENNS
IVRELKQRSLHVRREEKTESF
HEFEGKFTAGENHSKTTHLV
FEPGLEDFERQSILPIHNIH
IPSILNMEHGHDEKHGHDKT
TEHGTGKSTEKHEFREKPIEPL
IGIPIIPVLGEPIIPVYGKP
TKHGYGKPFKHYPDQHIKHH
LDKPSIQPSAKQPIQPLAEL
PIQPLAKPTVQPTAKLPIQP
LAKPTIQPTAEPTIQPLAEL
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LPPVAQVLLYAILPSGEAIA
DSMNFPIENCLPNKVSLSFS
SAQELPAGKTKLTLKAQPGS
LCSVRAIDQSLLLLQPEKEL
NAEAVFSLLPVQVLSGYPYN
IDDERTYCVDTPPVDPLEVP
ILLPRVRRSKFFFPYGSQSD
VYGVFENMAMKILTNADIKEK
PMSCYYGPFWDVRREPGVVF
NFAVAKESSVSGASAPEQPV
TTVREFFPATWIWDLVPVGD
SGMMAVDETLPDTITEKWQAG
AFCTSSVGFGVAPKVELTAF
QPFFVSLTLPSSVIRKEMFT
LEATVFNYLQGCMAVNVDLA
PSPLFVARPCKGCIYSSCLC
ADQSYTFSWIITANVVGEAS
INVTAAAVQSSTLCGRNDIT
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941

TEQTTSYNELICSSGGAVEV
PVSLSLPELYVEGSVTAWVS
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981

501
521
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561
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601

YGCGEQNMLLFAPNIYILRY

PIQPTAEPTIQPTAYPTIQP
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YNIPPPADDSSFSIKASTKG
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REKTNMMVIDLKPLSGFSLV
SDSVLEVTESSDGNVERVDQ
FDGHVIVYLDYLIQGADRTY
TLVIQODVAVONLOPAVVEV
YDYYETVAEAVTEYTSPC
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Fig. S3. The amino acid sequences of candidate | and Il that matched with the
transcriptome data from LC-MS/MS.

(A) The amino acid sequence was predicted as A2M from the transcriptome results, and the
parts of red sequence were matched with the LC-MS/MS result of candidate I. (B) The amino
acid sequence was predicted as CA12 from the transcriptome results, and the parts of the

red sequence were matched with the LC-MS/MS result of candidate II.
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I : Intracellular type (without signal peptide)

I : Secreted type (with signal peptide and without GPIl-anchor and transmembrane domain)
I : GPl-anchor type

§: Transmembrane type

Fig. S4. The maximum-likelihood tree of carbonic anhydrase

Maximum likelihood tree showing the relationship between 19 samples of extracellular-type
CA proteins (CA4, 6, 9, 12, and 14) of human, mouse, and zebrafish plus one outgroup
intracellular-type CA protein (human CA13). Numerical values represent the bootstrap values
(out of 100). Scale shows substitutions per site. Asterisk represents caCA12 sequences

obtained in this study.
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Table S1. Settings for sperm motility analysis and PCR primers used in this study.

Table S1A. Parameters for SMAS analysis of C. aeneus sperm.

Data processing min. max.
Binarization 150 255
Deletion of particle out of edge 0 0
Deletion of particles (area [pixel]) 50 250
Deletion of particles (roundness) 0.9 1.5
Deletion of particles (minimum center of gravity distance/

average center of gravity distance) 0 1
Deletion of particles (Oblateness) 1 2

Table S1B. Parameters for SMAS analysis of medaka sperm.

Data processing min. max.
Binarization 150 255
Deletion of particle out of edge 0 0
Deletion of particles (area [pixel]) 10 39
Deletion of particles (roundness) 0.9 1.5
Deletion of particles (minimum center of gravity distance/

average center of gravity distance) 1
Deletion of particles (Oblateness) 1 2

Table S1C. Primers for PCR.

Primer ID Sequence (5'—3")

GeneRacer™ 5'Primer CGACTGGAGCACGAGGACACTGA
Reverse GSP-1 AAGTTTATTGGAGACTGGGATGGT
Forward GSP CGAGGACACTGACATGGACTG
GeneRacerTM 3' Primer CGTTACGTAGCGTATCGTTGACAGC
GeneRacerTM 5' Nested Primer GGACACTGACATGGACTGAAGGAGTA
Reverse Nested GSP TCTGCTCCGAACTGGTCCTA
Forward Nested GSP CACCAGTGGTCGGACAAGTT
GeneRacerTM 3’ Nested Primer CGTTACGTAGCGTATCGTTGACAGC
T7 promotor Primer TAATACGACTCACTATAGGG

T3 promotor Primer ATTAACCCTCACTAAAGGGA
forward Primer for cloning candidate | ATGAAGCTCCTCAGTGGGATTC
Reverse Primer for cloning candidate | TTAACATGGGGAGGTGTATTCA
forward Primer for cloning candidate Il ATGGCACTCCTCAAAATAACAG
Reverse Primer for cloning candidate I ATAAAATCGAGGGACTCGCTG
forward Primer for cloning candidate Il GCATCCACCCACTTCTTCCT
Reverse Primer for cloning candidate I TTGAACAGTCAGATGCTAATGCA

Forward Primer for subcloning caCA12-33 CCCGAATTCTGGTCGGACAAGTTCCCAT
Reverse Primer for subcloning caCA12-33 GGGCTCGAGGGTAGCAGGGAGGTGAGGTA
Forward Primer for subcloning caCA12-10 CCCCCATGGAGAAGACCAAAAGCTTCCAC
Reverse Primer for subcloning caCA12-10 CTCGAGATAAAATCGAGGGACTCGCTG
pGEX_5_Primer GGGCTGGCAAGCCACGTTTGGTG
pGEX_3_Primer CCGGGAGCTGCATGTGTCAGAGG

Forward Primer for subcloning caCA12-FL CCCGAATTCGCTCCGAACTGGTCCTATAA
Reverse Primer for subcloning caCA12-FL  GGGCTCGAGATAAAATCGAGGGACTCGCTG
T7 terminator Primer ATGCTAGTTATTGCTCAGCGG
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