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ABSTRACT

ADAMTS (A Disintegrin and Metalloproteinase with Thrombospondin type I
motifs) are secreted metalloproteinases. They play crucial roles in diverse
morphogenesis processes by modifying extracellular matrix. ADAMTSI18 an orphan
ADAMTS, is less understood with regard to its functions and substrate profiles. We
have previously developed an Adamts18 knockout (Adamts18”") mouse model. It was
shown that the fertility of AdamtsI8”~ mice (both male and female) was reduced
compared to wild-type mice (Adamts18"") during breeding. Another study in our
group shows that some female AdamtsI8 mice exhibit vaginal atresia and are
infertile. In this study, the role of ADAMTSI18 in the development of the reproductive
system in male mice was investigated.

Methods: Adamts18 mRNA levels in cells of different developmental stages of
male reproductive system were determined by gRT-PCR. RNA in situ hybridization
was used to reveal the origin cells of Adamtsi8 mRNA in preputial gland (PG) of
1-week-old male mice. The genital tubercles of both Adamts18™* and Adamts18”"
male embryos at E14.5 were in vitro cultured and examined every 48 h for 96 h. To
investigate the underlying mechanisms by which ADAMTSIS affects the
morphogenesis of preputial gland, the expression of major ECMs in preputial glands
of 2 weeks old male mice was examined. Masson’s trichrome staining was used to
show the fibrosis and keratinized squamous cell layer of 7 and 10 months old
Adamts18” and Adamits18"* mice preputial glands. The effect of ADAMTSIS8 on
mouse preputial glands, prostate and testes morphogenesis was examined by anatomy
and histology. Tail lengths of sperms which were collected from the epididymis of
Adamts18”" and Adamts18"* mice were measured. The percentage of abnormal

sperms, including those with folded head, duplicated tail, hairpin loop, amorphous,
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folded tail, broken tail, hammerhead, and headless were calculated.

Results: Adamts18 mRNA was found to be highly expressed in basal cells of
developing preputial gland. Male mice lacking Adamtsl8 (Adamts18”) exhibit
abnormal PG morphogenesis, including reduced size and sharp outline. This PG
malformation is associated with reduced expression of Lamal, Lama3, and Lamas.
Abnormal PG morphogenesis in Adamts 187 mice results in increased incidence of PG
cystic dilatation, cellular keratinization, and stroma fibrosis. There was no difference
in branching morphogenesis and in the number of branches in prostate. The testes and
sperm of adult Adamts187 mice exhibited similar morphologic features to those of
Adamts18** mice. These results indicate that ADAMTSI8 is required for normal
morphogenesis of the preputial gland in male mice.

This study demonstrated for the first time that ADAMTSI18 regulates the
morphogenesis of preputial gland during the development of male reproductive
system in mice. In summary, we investigated the role of ADAMTSIS8 in the
development of the male reproductive system and found that mice lacking
ADAMTSI18 exhibit abnormal preputial gland morphogenesis and increased

incidence of preputial gland cystic dilatation and fibrosis.

Key words: Adamts18, male reproductive system, morphogenesis processes,

preputial gland, extracellular matrix
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with Thrombospondin type I motifs JPINRE SRR E AR
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Coldal Collagen type IV alpha 1 VALK JFal
CVF collagen volume fraction JBe SR AR 3 %
ddH,O Double distillated water WZEIK
DEPC diethypyrocarbonate FEBRIR — LI
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DPBS F ER AR 22 1
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ECM Extracellular matrix AR Ak o
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Gapdh Tl IR H ol 7 I
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Gonadotropin Releasing Hormone ‘ o B
Gnrhr e P FiR B R R TR 2 A
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ISH in situ hybridization JRAE 2 ST HAR
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Figure 1. Domain structure of ADAMTS proteases!?!
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epididymus
Co_r;_)us L Ductus deferens
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f Ventral 7 ‘
prostate ]
Testis Urethra— J '
f
Bulborethral 1
gland i
Caud Penis ——_ P,
& ailéi da — Urethral ™ Gubernaculum
ety diverticulum

Preputial —
gland

A 2. PMREMETFERGEREE!, Seminal vesicle: fiGk5%E, Ampulla: 375 1%,
Bladder: JBft, Anterior prostate: HIFIARAT, Ductus deferens: if&E, Caput
epididymus: [ft%:3k, Corpus epididymus: [ff%4£K, Cauda epididymus: [f}%£E,
Ventral prostate: HjFIARMEI; Urethra: JRiE, Bulbourethral gland: JRIEEKAR,
Urethral diverticulum: JRIE®A%, Penis: P25, Preputial gland: )% fI®, Ductus

deferens: Fif5%, Testis: =2 M.
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(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net
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AN B, B BN LR SRR A N R I S A U A R S B b
B2 2T RO [ B JBt, 0 55 /)N B 40 400 B DA R rh B I K O 4 . 28 =B B
BRGNS R, WA B HDIR G, AN b s & KRR . 5500
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B, VAR R BORS BEATIR B S R AR 17 5052, FA 2001 300 R AR AN B
PEAGHIEE 16.5 RITUREA M E R 2F, RS, ME, mslRKsEl—»
KB s REFF AR RS2 15 KRBT,

AR TR A i (0 73 SCAE /N Bl b A D R A 5 BB, SRR, /N R 3
Ja, BEEHERGR NS, AUAIBR I B R A RE IO AEHFRY], ZRAR
2 i 5 SR AE AT A iR (R 328 B O Xt 5 3 R MV R TS 3 R A 2R K A 2 i Y
B A T2 AL OMAOT 3 T i o ) B 3 o RS 2T 4 4 R T FULEH P v e A2
i (AR) , RIVSE AR AL, ArsBaT i RN S0, 32D
IS BRI B B I P b R S A AN T

RYERTZUBRIEE (BPH) R RAEAZFERML b, RKIEHE SR
(VI X — Rk, 2 XS A AT S AR AL AR, A7 225 MR 3k 20 B A A 1 =
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FC, BT AT A AR 1 FE A 8 7t R] RES HESCR AN U A A R A kB

NRETSIR I SCAFPRFAE R 281, KRB var. BRI A FE et
T A A 45 U D T A

AT BRATIN: AL TPIRBAEIR BB HES, 23R Bl = A TG IR,
BRI A B AR R 1P DL

RTZUBRTS O ATERR BB, AR RIS, & A BURLIRIE BRI 7 WA 1)
AR BRSO LT e L, A B 4G 4R H BN FR

AU ZUBRIMIN: 2 th S5 BAREER B BHRY, ShBBOVMsR .. sk
[ 58 SR S RORLAE B B AL 76, il TR (R A A B R B S 4 L1

RIS th 22 BTy b RHRs ], ARG B AR e 9%, B S
FIAE W, ¥ s,

1.25 IMNEREASKEF

SERBENE P AERE T IR HEE R, R E B AR, DR ERERS
/N SRS B AR P 52 AR S i S — I,

NERER ST R AT USRS/ SRR TR B ame . AR BE A DL AR An i
AR NE R ZHR), AR NEEREHTHEZANKE .

T RIB S s th R A THRE TIAREL, £ R RATHRE T w7, KBLE
FR [ B A T AR A A R, R R T ek T RS T
BRI E 2 R E RGN, i al gt A 7.

1.3 MREBEENX

ADAMTS & 70 W B A f /5L 4 B TG, i 2 I s B, 25
ZMBENRERKE . RBHELTHH AP WET Adamis]8 e F @ B
(Adamts18") /NRE . FEEFIRP RKITRMELE, Adamis18/NEARELT
AT (Adamis187) /NRAEBREII T ik, XF Adamts1&/NSAEETH RSt
IR ALHEAT M, WAL 5 — B B 70 SR 7s B 43 Adamies 187 WEVE /N BRA [ 18 1414
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MAERRA. 5 ADAMTSIS EREMEATE R GUR E HRIEH MANEE,

AU

X ADAMTS18 FEREN: /N ERATE R G K B HIE - R IFIEFT .

AW FRR 1~5 JH & Adamis 18 /NRIEVEAETE RGP 2R, 2oL, P22,
ARG HE . AT S B B IR AN RS & P I Adamis18 mRNA Rik1F ML, IR
Adamts]18 mRNA RIS E, WX TALE Adamis]1 8 F Adamis18/)N K
HEVEA T RGP ISR B2 5, 5 ADAMTS18 76/ BBENE AT R A B
KRB AR A S F LR AT AP R R, v ADAMTS18 FEEME AT R K

B HIEE R ThRESR PUA B H MR -

Adamts187E/ M EREEEBRALBPAIER

BENE | AdamtsISmRNANEA| | BEERWE | WEGRH |
wom] | (]
sEmgs | | amEsrNAER | sARpIRe (HaE) | mmERLs |

sttt | || Massonzse |
R2¢SE (ISH )
& 3. FARARBERSEE
W FREFESE
(E140 smnn

DERSNE —28E — BF

o
HARERUARE —108# — Eid

BFRS -2’ }
BARE-ROARE — 47
KINEASME —7, 108H#E —

A ]>
Zig

SEL6 B8] 2

B 1B — R
HARE-FRARE

L2
LB {ECMﬁ¥ﬁ'JJ7i
(7. 1288 — SERTR L EEPCR
B KA
L7, 10, 1381 .
Massoni:ta

&l 4. SEIGH A] A
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2 SCIEMR)

2.1 SEREY)

AW T T B sEse, ARV, B, SE. BME,
R AR T K 22 B A0 B D1 2 FBN W) Pl 9% 54 FH 28 A 2 IOAR G R E T e, 18 3
BRI R, BRAESNYARF], SLICELH &5 : m20160308. B, KT
ISR, SR S R RIS B N S5 RS A s T AR S 2 A
B, S8 FH s VA BRI SR B 7 AR ZE, KT 3 JRRE A/ B U FE B ME G A ) D7 %
A IR /N B35 SPF ZRah¥y, BV 1R 35 T 46 2R I 9 O 27 i T 8 Jik 8] 28 27 o 9 il
B R G . RENLG T 12 /N EFRFEDGREAN 12 /NS R 3r 20 R, Wi
TEREIR, RN, SE4ERRR R PR (22°C) FUAEXHEEE (55%) , #eftEns
RN RHAIE /N B IR

S 5 S I o VR 2 L AT AL S Adamts 187 /)N B2 AR B T
WHASLIGNT R Adamits18F1 Adamis187 /NI HKIF T Adamis 18- M1 FIHEE )

ACHE, S5 RAT A R AR A

2.2 SELE{YER

e fit it TS A
50 L 37305 B K T 5 R LDZX-50KBS
INAURR EEE O 48[E Eppendorf (X AE) 5415R
4°C/-20°C HLUKFE Wi & Haier GEER) BCD-219D
2 [E Thermo
-86°C A7 IR VK AR Forma 905-ULTS
(FEER GO
HL AR E R KR RE DK-8D
WIETR G A% 22 [# Scientific Industries Votex-Genie 2 G560E

TER L A 1 2 iR SR AR 81-2 1Y

9
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B PCR AL
TR HL YK A
il UKL
(D
% DR AX
Z LIS A

2 DIREMALEL 7 BT X

BEbrixX
9L E R PCR X
— AR R
FFI AL
H B IR T A5 A
AL e
18 B WA

%[® Bio-Rad (ff15%)
%[ Bio-Rad (%)
HA PHCbi (EA145)

H % 2241 (Galanz)
1 [H Analytik Jena (HFZ)
RIS
% [E Molecular Devices
(ER I TALE)

2 [H BioTek (fF1#)
F[E Bio-Rad (fHR)
[ Leica (FRF)
[ Leica (FRF)
g —EAEE
77 Motic (3277 BLid)

fBIE Leica (PR

T100
Sub-Cell GT
SIM-F140AY 65-PC
P70D23N1P-G5 (WO0)
UVP Chemstudio touch

Tissuelyser-24

SpectraMax®iD3

Epoch
CFX96 Touch
EG1160
RM2235
DHG-9075A
Motic K
DMI3000
2.5 uls 10 pls 20 pls

HEL WA % ¥ Eppendorf (3 Af#)
100 pl. 1000 pl
HybEZTM 443 25t FHE ACD 310013
B RF Z[E DENVER (J}H) T-2002
R G J7INBSE (Mshot) MIl11
Wi kP 1% Sartouius (FEZF|H) BS124S
FERES) T2t % (Airtech) SW-CJ-2FD
10 mL F V7% {1 Matrix 73261
2.3 SEERF
A4 R MIIIES
RNAscope 2.5 HD Reagent Kit-Red % ACD

10



HE AR R 2R 24 1 5

RNAscope® R %}
& RNA $2BUAE (RO FERLD

TIKTE 95% . T

WA EAAHSY (P1, P2, P3)

Proteinase K

IR R Ge0177) & (H&E staining)

DEPC 7K
AN (NaCD
THIZR
T KA R A AN
(Na;HPO4- 12H,0)
e (KCD
I G
FA VA TR
Wi PRI (for gPCR)
IK IR T
figh v IRV A iy
YeaRed #% 1% 4k}
100 bp Ladder DNA Marker
50 x TAE (500 ml)
S 52 B PCR VR
HPER
o= ST W
FEERAN-EDTA HilE B E W
LETE R E|
o B Masson = A 4L 03k
wb

FH ACD
RIREVRHA R A A
b A
A TAEY TRA R A
FE[EEK 5% Merck
R ERHA WA
BRREVRHARA A
bR
VLI5S A 5

[® 25467

b
VEPEF BIOWEST
AN
BRI A RA
H 25405
fH[H Leica (PkF)
AR AR AT
Je i B e AR TR A F]
B REVREARAF
BEAYRH A RA
B REVREARAF
[ 25405
B REVREARAF
[ 25405
RIRERHAHRA A
H 25405

11
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iR — S (KH2PO4)
oK H

2 s R L R R
7 R R UL

Hifb
iR A
M Gibeo

Z[H Sclencell

2.4 SLIOFEM

FEM A FR A=Al
TR AR F £ W7 BT 3R BRA
e )il % [H Parafilm
HR A JR IR i TR 2R
HEFEI (200 m1/100 ml1) AL AR PR A F]
HRAIE . L5 BEREMBHHEAR AT
B FEML (10 em/6 cm) %% [E BD-FALCON
20 (0.2 ml/0.6 ml/1.5 ml) B REVBEA R A

BWE (10 mD
sk
(10 wl/100 ul/1000 ul)
H 2 A T AE
DNase/RNase Free B0
(0.2 ml/0.6 ml/1.5 mD)
AR LY MY
DNase/RNase Free #83k
(10 wl/100 ul/1000 ul)
B
2O (15 ml/50 mD)

Superfrost Plus 7 it £ 3% Fr

% [E BD-FALCON

R AEY)

TLIF R SE R S A A PR A ]

F[E Axygen

55 E Leica

% [H Axygen

TLIR R SRR 2R A PR )
% [E BD-FALCON

2 [ Thermo Fisher Scientific

12
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PCR J\BKE &S BRL 55
I
= F AR ER
@13 mm xR B
“hAii
WS (1 ml/2 ml/5S mD)

LR

I B A R 2 7]

FRERST

HL[E Whatman GREFE)

ST
g A S A
Hroegil

VDT P JR T S IR 2R A PR A

2% [H Kimwipes (&1AF])D A

AN S

2.5 ERRFIETS

1. 1L B 4% 4 g
(1) FFJ5 18 R I HES

(2) e XM, 100 ml f) & f& & H 100 ml ) FHEEEW,  BIN 1000 ml
I A

(3) FEBIERMTIAN 1 % PBS 1

(4) FCHILFI) 4% FREE BB 1L .

(5) G SRR R B A T, D0 85 9 AR RS W 4y, e
T A7 o

o
Hﬂlﬂl

EARZE 1000 ml.

(6) HTHECHI ) 4% HREVERAE 1 AEEAT, BLORIER E RCR -
2. MBI (400 mD)
IM Tris HCI1 8 ml
500 mM EDTA 4 ml
NaCl 9.36¢g
SDS 4g

ddH,0 ERE 400 ml

13
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3. AEFRER/K (400 ml)
NaCl 36¢g

ddH,0O ERE 400 ml

4. 10 x PBS ZZfy (800 mD)

NaCl 64.0 g
Na;HPO4-12H20 29.04 g
KHPO;4 1.92 ¢
KCl 16¢g
ddH:0 JEZS A 800 ml

FreE Ll BRI 1 LBk, F 600 ml [ ddH,O g iR, wl B /)4
DL NP AR, FRIAVRTETE I FE A dd HoO B2 4 800 ml.
5. 1 xPBS ZZR (800 ml)
10 x PBS 80 ml

ddH,0O EARZAE 800 ml

14
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3 LAk
3.1 NEBRFFEY

BT 1)/ B3890 SPE i zh W, BRNE A 5% 4 ZR I3 K 2 i 2 e 5% A 4 =
FITE TR RS . RAENE T 12 /NFIRRSECIRAN 12 /N (R RRSE R,
WNEAZ B AEIS, [FIRY, AR IR (22°C) AAIXHEEE (55%) , fft
ARSI KRR RLORAIE /N B AR o 8 S AT e/ N RE T, BN JE R ANt
5 FUNR DRIE RIFRI AR A

3.2 IMNREIBIES A

ARIE /N SRR ) A ) > % ZEBN P B3 K8 KT R 1~2 /NI 2 R BAE Adamis 187
ME/INBRAT 1 R Adamis 18 HE/N BTRONR— 287, B H B4 7~8 I & e
ANERBTE, TCIRMEE N AT A, HRR S MER T, IS8, £ H
) KEST R 1~2 /NI FEA T

A ST BCAE I ME AN BRI E 9 242 0.5 K (E0.5) , IR HARFR T LTI 2,
ANF 5 I SR A oA A RO /S SR U T T JE S5 IS o S0 00 P M B
H, HEWATREERERM, WAEE ARG EE A5 14.5 REBUR G HENE
7N BRI R AR B SR AT R A RS 5

PR PR 2 BRI B R AR S, ORUE AN SZ IR AR, 36 S B 4>
W) B A MERUR LR TE 2 3 8, IR FLII A5 SRS /) Uk 1) T DA T 0 42
Gr#E, WIS RN BRIV 3 08 . Ay GBI RO, /N AR BLES, ERLHSR FH 3 I
OB} S e HOR R BB A BRI 5, B /N BRI G AN B B i R BE

33 EEBEE
3.3.1 iR EEFMBAEE DNA

15
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1. T ORUESE 8 25 RIHERRTE, TEBUM B4 /N BB B Sm 5 0T, ZEUE& 47
JRA (PR AR R P SR HE BT T, 5 1k R AH A B ik B T 89 ) Es Y A A
2,

2. XF TR AR R R RGN, RITESCIG I R BN R 0T
S TR B E SR R AN R, TTESS /N R BT AL S S R A, R KR 1.5 ml
B0 RN BT R I BEE A — MR (49 0.5em)

3. WS I RN R R A SR AT AE -20°C UK AR R, B 1 SRR A

4. FAEH /RSN EP &5 B 500 ml 10 REMRL HIkiEE A K
AR ZHAR 1:25 FERCH BB M. Fan, F 10 H/RFESE, WE 15
ml F B RN 200 wl (IR FEE K A1 S ml 1 RBRMER, & 8808 S TE
EREENR A

5. EREHLG PN 500 ml ¥ BREE ARG, 5 L TR0 SRR 5K
BN SRR, B T S6°CRIKIBAR P I R . N T B I AL S UREE B8 005
BE BT ACATE A, S U B0 TE 4°CTRIA IR 18 25 0oL 12000 rpm
B0 1 ming 56°CoKIA 2 B0 55 (M ORI Bivg, BRI T UK FHLA s O
BN O P S « R R 2 s 5 T B T A AL, BT DS AR AR 5206 e HE R AT REAT
W EDIRFTFIR

6. MEELEPHLSREEN, RRB0E, HERRERDOEE KL,
A AT T — B s, FRRHLIR L, MRS 5 BRI IE &7 A R4k 2R 1L
BUNSE o KRG B0 TR ST, RGN BT, BihE
RS H o

7. FIAEET OB AMURIK S, SRGIEST, BN OHLH, 12000 rpm,
20 10 mine BEETHES—EHTH 1.5 ml SO, T HRS

8. B 5 FIB ML IR L EY 200 pl (¥ B3, R CHE&IF T B O
B, FIATA (-20°C) MITE/KOEE 1 ml, 5 SE0E R, A B EiE
3~5 K, VLI B L 2 LR DNA JTiE. HFEmE K%, T ul— ik
KR, HEEOEREHES - NARMEAELELR, Bk, T

16
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FRFEB EAERIECE SR, RInTHEE SR . 12000 rpm, 4°CES.L S min. O
I B9 VB 5 [ G — T B8 JE T A B AR AR S8 —,  BE U7 {6 DNA W RER1E

9. BLOJE, v LLE B B B OALELC I R BB O RE B I B EUTTE,
X DNA & &BU/DIN A ETTEA S MR, Jhr4ksE F—B s, flEE g
P_E3E, TOATIA (-20°C) 1 70%H 4B, 12000 rpm, 4°C &0 2 min.

10. EEH#RAE 1 #PIR 9

OJF, HEEOER EHICSERB AOITEMMAE, Fi b, 6

BROE, HATUKIET 2 RI0MA. & EEO0ESR, BEOEBRNE O,
RN 0 8 s

12, FHRS AR B B0 T VRIS, SRR ot N SE S R A S, 3B 458 5

13. 72O RN 50~100 ul ] DEPC /K, MRS BUIMARIAK,
% DNA FRic A B BEWT e, JF RN ) RoREBR A N, B %%
fE 10 A4, M EE B DNA B2 .

14. DNA VEBCE E AT R A7 T 4°CUKAE, KMk T-20°C.

3.3.2 PCR

1. &ikslY, B EEETERU T IYF50:
Adamts18 51 1: 5'- GGTGTTGGTTGGTATAGCTGAGCTGGAAA -3'
Adamts18 514 2: 5'- TCTGCTGGAAGAAGAACCTGTAAGTGGAA -3'
Adamts18 3|4 3: 5'- TTTCCTCCTTCCTTTGCTGCCTTGTCTG -3'
2. TS AR A
B Adamts18 WI=Fh 5| V1A T8 I TN GHLF, 12000 rppm, RO 1
min. 5 YEEIREIRE T I Tl OD 18 KFCHITIESE, WRAGFRE, FR
& I N AR N B () DEPC 7K#3- 8] 100 nM 51 20470, (R-A7 T-20°CUK S, Fie i
PCR A Z i, BU&EEMAZHH DEPC /K#i%E 10 f5, 32 10 nM I TAER .. T
AN AR AR W B AN 1 Y, R R aod F e A AR RN TR S A

17
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3. WO IR S e ) R VAR &R (15 ubD)
UK ER RS 51 Y TAEW . Bk DNA F1 Master Mix (2 x) , EOHLH 4°C
R B0 6~8 s, B 3 BIPTVRIE, AR T

Master Mix (2 x) 7.5 ul
Pl 0.6 ul

P2 0.6 ul

P3 0.6 ul

B DEPC /K& 13 pl

o 2 51T, R AR

Master Mix (2 x) 7.5 ul
P1 0.6 ul

P2 0.6 ul

B DEPC /K& 13 pl

IRAEAE S BCE B L PR, WATE O )G, Tk Eas 284 PCR B0

H, FAKICIIN 2 pl (R DNA PRFTIRS], 4°CHII B0 6~8 s. fR#fE Master Mix

(2x) YHHIE PCR AR, RIATHEAT PCR ). PCRAXH'[) PCR &R &
RBIR, AR 2RI 5

3.3.3 IRASHEBEARABR FR ik

1. 2R o 2

g F ] s e P AR LR PR P 8 7 L RS, RS — AT AR T 5 AR
AR TR P AT e PR AR, AR A S S AR AT B AR, LA
To TR, CRENE T SRR ARG S R TR b, T AR Y 0 K A R L B e
PR ] 5 AR, g o — I P G L PO s R AR A T FLR 22 4 3K, IXFE LI
Ji, 1 A DY T AT T

18
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2. FCH 1.8% B i Bl Bt

(1) FREL 1.8 g MIEHEHE, IO\ 100 ml [ 1 x TAE 1, £E 250 ml 4 I
RESIRAT, BB S5 ZE 0 I A I R A

() KEHET MBSO o, e O, E I # e A v i S H R SRR A
B IREEOT, SEOCE M. PEIBIRIENE 2~3 Ik, BERHEEM LA
HE AT DL P 35 B R

(3) METEERMMBER G, A 1 <) YeaRed # IR ALEHE SRS 5, 5]
N RT3 PRI T, 7EZIERVA D 1 h, BITE 4°CHIA 20 30
min.

(4) NI 2 b B R VR [ A (R B IR B, BN RV v, SR BRI AR T,
T8N TAE Bl B, Hit EReALE e

(5) fF PCR DR e E, BUCHIRE S, TBCE T 4°COKM e &, b
PCR "V 15 G2 MRS A o

(6) KA EIRE IR _EREFL, 3 SI4RE AR 2 51 RE R InEER R
TR, BN 8 ul ff) DNA Ladder 3422 H Bk AR B ko

(7) JFE KGRV, KR BCE OV REEE 150 V, WA 50 min.

3.3.4 EFEBFIHe

ALY Adamis 18T WERE /N BRAS BT 22 7= F 3 MR BN R, A 2
Adamts187 (HT)  Adamts18"+* (WT) Fl Adamts18~ (KO) , #iL54) P1.
P2 A1 P3 =R 5|04 18 i Bk %00 o ARYE Adames 18+ /NI HHT HUR & (
1) AILAE R, Adamts18 ) E5 M E6 M1 2 [ B B by, WEAE1Z T B
WHI RS9 P2 5 afn B2 W k. Bk, L#51Y P15 R 514 P2, P3
A LAY S8 3 PR NASFEISE R B, (2) Adamts 187 /NRIERHA7LE P1. P2
1 P3 ZEAAL 65, R 3 5140 DLy 14 H P1-P2 A7 25 2 [8] ) 404 bp [ BA P1-P3
AL R B 1192 bp B F By, Horb, 23R BR %1, 1192 bp 19 fy BUGIESR
2y 2 510 LAY P1-P2 AL s 2 (] ) 404 bp JrBt.  (b) Adamis18” /)N HEA
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HE AR R 2k A 8 ST

i AEAE P1FI P3 54 G st 17 452 R ik SUASEA P1-P3 2 TR R AT 9™ 1 R A R
AR, R 3 514 R BRI P1-P3 AL AT A 272 bp B 2 SIS REY 1 E
B () Adamis1 8™ /NRIRIEG AR K — 5% 5 Adames187 AHIF, 53—
5 Adames18AHIA, B 3 5IYIRERT LAY 4G HY P1-P2 £ 52 [A]1] 404 bp 7B,
WA Ly 88 H P1-P3 A s Z T8 272 bp; 2 1P AT LAY 14 HY P1-P2 437 5L Z [H] ) 404
bp FrBt. MRAFIXLLRE s, M 3 IR DL R RIS, Oy 749 3 S A 1 45
R, Xt DNA k38 2 514 Fr B BhHIT .

A
p? LoxP p? LoxP ?1
B 1 T
0 > mE» O =
E4 E5 E6 E7 E8
B
BAME

HT W1 KO e

«—404bp
«272bp

3514

«—404bp

2514

&5 5y A BB EMERREEREkREE. (A ST HEAFBRE
Ko (B) BRI E HVoRE K.
Figure 5. Schematic diagram of primer amplified fragments and genotyping. (A)

Schematic diagram of primer amplified fragments. (B) Schematic diagram of

genotyping.

3.4 [RUH3Z

(1) B—5Kk 5 um ERG Y A AE 46°CK iy en g1, BT SUPERFROST
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Plus [T AT ARG B8, BCE T8 XA 12 he

() FTIETHAETHEE, 60°C, 1h: EIEAA, 5min.

(3) A FMid: —FHRHRE 5 min, 2 HEE T HOR Z0R, 5 min;

ToK ZEEHRR 1 min, HEHEFTK LEER R, 1 ming AT

PEFEAE N b N A, AR .

(4) A FETEIRERAEET 5min; FFEZ38H, 40°CHE T .

(5) B (70 mD) 1) 10 x$EARME S I AT AKARRE AR 1 x AR, 3L 250 ml

MANGESL, 5 bas T, BCE TR IR 100 #RE, 4eribIsIRa,

S R R T W K A T, 18 S VR U PR e 5 i) S 4

(6) A BRI 20 W FIREKE S AR, FEFE 10 min.

(7) B LXK ERAT, WETHEITHE, BT MK I
BB S 5~10 WK, BEH AR ZUOE B

(8) K H I THE T R TR B, REF 100°CEE 15
min, V3RS Z IR P I B N L 30 min: BEJEHBTIRET
Ak, ERhE) S AR R A, BEBETKCES, BTN
S, BB BT SRR

(9) FBH/KZETEAZD)F ) B gk, B ZUB0N, Bk B R %A —
SER/D, ZHIRTEZ) 1 min,

(10) R L) P M7 B T /KU 2R VI i, 4% R4

(11) 7E BH7K Bl P93 2 11 B Plus 58 28 st D) Fr, BEAN D) B0k & v
% H, 40°C, 30 min; Wi EGHHEAIEIB L, RERMBA, RE
TEREAT 28 K (RIS e by, SESDTHVERE 5 IRk, SEHHTIE 281K IV

(12)4F 1 50 < (RiEVEZ M (60 mD FIZEMIKFRE | x, W& irE
SRS AE T 50% 5 AR R QL. Bl — FHOREE

(13) M\ 4°CUKAF HHELH RNA scope 2.5 HD Ampl1-6 iX7 &, CE T =5 7,
HERR AN JEERET TUECE T 40°CHER P, FHZ AT/ heiR > . b IR
ZJE Y AT
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(L4) AR 5256, 75 BEL/K B P 30 N R (0 FE R o0 R PR 58 4 T m V) I
FE A0CCHAIFHWEE 2 he WE TG, WEEREAEZIEBTE, K
LRI, REAERA 1 GBI (500 mD HIIEGAET, 7ERIK
IEYE 2 min, FEHHEE 1 <IE PRSI IRIEVE.

(15) 4% )5 7% & Jig ¥k Ampl-Amp6, #AETTENATR (1D, BEFKMWT:

o | RE (°C) | I IE] (min)
Ampl 40 30
Amp?2 40 15
Amp3 40 30
Amp4 40 15
Amp5 EpI] 30
Ampb6 % it 15

JEIN 20 RED-B, 7645 SN AT 5 min 55 RED-A L 1:60 [ LL A8 G AL A5
SR

(16) 32 N E B 48, BR 2SR A4, TEBL/K B P s SR, 564
BB, FREPEERE 10min. B HEEREHERIT 2,
bR 2R MRAR, RIAERA HRAK (500 mD FHEHEAES, EREIK G
B 2 min, SEHHTEE E KK IRIEBE

()RR BINEI R, BRERMmBE, EHLY) RN 50%75 A %= Je
W, FRPFE 2min J5, fEERAKTIRE, ERME TS, HEEHHN

(18) B T35 S A TR K JER D P R BRURR, P DA FH TG kG 0%, 808y
JCE T 60°CHARP, (L) 185 8CE T == IR PR A4

(1)U A WK E, W e AEE AR, 8 BB E A KIK
SHRANHLY) R BEAT IR IS, T3CE T 38 KU o R T
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O)FE BB I M A LAY Fr, YRS 5 SORLL, & 10 DNMEA 1

AN R BRI A A

3.5 gRT-PCR

1. #2H RNA

(1)

2)

€)

4)

(3)
(6)

(7

(8)
)

A6 A8 R AR S P21 4145 RNA $REGRA . L 20 mg 41400 N\ WF BE
B, MEEL8s, [FHNAIHNEOER, BEEmA IR, 1A 300 ul
IR, (EHBh 21K A% 60 Hz, 219 1~2 min; B 190 20 A T F
A 590 pl RNase-Free /K1 10 pl 2 B K, JE5)ECE T 56°CHIHEF H
fEE 15 min.

12000 rpm, #5002 min, W EFE—DFHELE S, A 12 EFAE
BT 8, EFEERS .

WU AR B AR YR T, R PR 0 BRI N b — 25 3R 1 I R T
JE, 12000 rppm &0 1 min, FFEMH -

W B A (RSB A R, FE IR B H O SR AN 350 ul 1Y RW1, 12000
rpm .0 1 min, FFER-

¥ 10 pl 1) DNasel fif 73 H 70 pl () RDD #ikgi 5]

[F) W B HR 0 S0\ DNasel TAEWE 80 pl, &R CE 15 min 5, FIIA
350 wl ) RW1, 12000 rpm 5.0 1 min, 37K

e UR B AR BRSO Hp, FEIR B A 0 SRR 500 ul (9 RW CH A
AN B , FiLKE 2 min, 12000 rpm &0 1 min, FEER -
HELE (7

KW AR BRI T, AN, 12000 rpm 255 B0 2 min, 37K
FE A 5 min B TERRIETR -

(10) B US55 5 4 — AN 37 1) RNase-Free 850, W FHAS: (1) A 003 i 30 ul

[¥) DEPC 7K, ZiRIZi 2 min, 12000 rpm &[> 2 min.

(11) K250 HIREE I RNA VA TR E T I N B A o, =529 2 min, 12000
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rpm 250> 2 min, 53] RNA ¥
2. &K cDNA % —%f
ALY & gDNA LRI cDNA 55 & Bl &

(1) 7£ RNase free &5 /0 8 HL i £ BRI K 4H DNA 7K

DEPC 7K 210 pl
5 x gDNA digester Buffer 2ul
gDNA digester 1wl
& RNA I ng

WETIRE], N EG6s /5, BT PCRAYH 42°CHEE 2 min.
(1) Tl 100 2 5% S VA TR (20 pl AR &)

BRI 2H DNA % 10 pl
2 x Hifair®II SuperMix plus 10 ul

WATIR ST, I EL 65 )5, BT PCRAVTIEW TR

25°C 5 min
42°C 30 min
85°C 5 min

SN P TE T-80°CHRAE, B4 e ki
3. M| gRT-PCR N IEW

Hieff® gPCR SYBR Green Master

10 pl
Mix(No Rox)
ERUESIY (10 pMD % 0.4l
cDNA 1wl

DEPC 7K 20l
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FelR, b5 (514 ILE £ 32 1) F1 Master Mix. cDNA FIB4% DEPC
K] CASEARYE R i 0 %% F VR A TR S0 B0 5 o S A B ) R o, AT LA
TRAF AR R 35— 1

4. gRT-PCR v

FRIMANEEE, fb&mT, HEOIENELE, BT CFX96 (X

B B AR SOSRET :

IR B I [] TEIRIREL
THAR P 95°C 5 min 1
AR 95°C 1 sec
‘ 40
1B K /SEAH 60°C 30 sec
575 fift il 2R I B AR ERIN R E

3.6 AEEALNHI=

1o fER N B S A ZNLENTBCE T 4°CTie 1 PBS Y, iR 2 RIUAR
Wi AT B AL, el h BB, SCENRN 10 RA2SUATA Y 4% T
Hr, [ E N ) Y 24 he

2. AU 4% R, B ZERR DI A SV E R, PR K BT
TR EE 728K T 10 min, PR EEMR. B FRIIPERY, A9 -HHE T4
HEAE PN o

3. LUK

(1) B AR BT 50%M R+, 30 min; &F 15 min 5 —REHEE) 50%
T o

(2) HRAIHET 70% Mk o, 129 45 min; £ 15 min 58— R HTEE
70%P5 K% .

(3) HFSALIHAE T 80% B KEH, 126 20 min; % 10 min B — KRBT L)
80% P o
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(4) FARAIENET 90% KBRS 1, 3236 10 min; B 5 min B — BT 1) 90%
T o

(5) R BIAET 95%MEFE H, 276 10 min; & 5 min B —IRHTEE 1) 95%
T

(6) FeFEALIHAE T 100% PG, ¥ 10 min; % 5 min 5 — KRBT EE )
100%3P545 o

4. HALLEN: HLUEKEE PR ERE R, I PR A SRR 60°CHE
Fihi AL B RTH SR R R B S min, {TTEMAERAHLN, &
FE e & b, BT P .

5. KB BRERAN CEB A aH, 60°Ci&EnS 1 he I SR AT T AL
BATEVERE, RET 65°C. M 65°C, brAiA7a% 60°C. TAE AT 60°CLA
NEHIG-5°C,

6. CREELIAERE RS 240 B B s B A ST, 60°C - GE RS 1 he

7. HYUEIE. FEE A SO IHER R B RA AR, TR
HAE, 7825 BT T o PR A R 77 e dliade ) A 5, AR IS 5200 75 BN 2 4%
R BT T A, B R B AR, R EAH G A EIZ) 15 min,
P B B B S, A9 20 I A I A 24

3.7 ARHELY R

1. & 42°CHpKitER, FHTRFHLRY) .

2. BRI TIABUM (5°) , BEEIA PSSR S 5 um.

3. VINBGIREVI LTS, LT iR BRI D)
ST R B, FEN R A R, AR H A SIS, TBOTZ1 X
fidedl, WEFREE %I ERD A

4. PIFTE 60°CHIBLF 45T
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3.8 HARE-FOIRE (H&E)

Lo AT A K CRBRALZREE) o
2. AREGE, HARKRE (FERAZRED .
3. BRIt 15s, HRKMUER ARG G Ykt
4. TR, BHA (FRAERZ .

3.9 Masson — a3

1. HEVAED R RE T EAR A+, 60°CER 1h, HR/KMPE 10 min,

2. REAWHHRTHL LHE 3 min, ZHEKED 15, BRI ZE0K
Z I

3. Mayer HARMHRTHL LIFH 3 min, ZUEAKIELE 15s, BHGH LR 2%
TR ZUE e -

4. HMRVE TSR T AR ek, R AR, WKYE 10 min & 1655
1t.

5. B MAHGETHL LS 3 min, ZAEKIEYE 15s, 5 HEie i 280
K ZIKIFEYE

6. BEFHRRIETN THL LS 10 min, BEH THEZREMR.

7. WIPRNEEE THL LI E 5 min, HSSRRESRCHE LR Z RIEW)E, FRN
S5 RV E 2 min.

8. THREH N (BREMASLE) |
3.10 ${ERFi&R

1. B IS ST 2R BB AN, A &R I0ET,
S A3 /0N RS P S FF TS0 B 5 F0 G 7 L A A, T KR /N BRI I i A )

o HOAEE . IR, DB SEERE SRS, R T2
2. BYTNHYSE, KBTS B2 R A4 LR
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3. 7£ 6 cm MLAIIAN 5 ml (AR EEIK, FEBH S2 NI, RS 40 1 R 48T )
SRR 52 3~5 %, PR BT RS2 BOAs T e

4. RSN 6 om ML, [0S DB 52 vt i R 7E AR 3R Eh/K T

5. K 6 cm M ALS R 7 AR BEEUK IR UG 12 2 D 28l i T AR 4R 2D
(i <, RS AR AR T S ml IR0

6. BOEFRIRAABBERE, B 200 pl FI0FEIA G0, K
Tk, BRIATERIOT LIRS, TRE T SSCCRIME BT

7. TERET MR S, WINJG/K R € S min DAL, T30 KU E AR BT

8. 4 FH v A FE A AP AT G B0R A 7 U2 £ 30~40 min, Bl J5 FH E SR /K #1156 10 min.

9. mlik: MDIR8IFAG, M H&E Gt ik,

3.11 BEPRFLPRE FESERIMEFE

1. Adamts18* MPE/INR 5 Adamts 18 HEYE/INRACHE WARJG 28 14.5 K, H4
RUSIALSE G, ¥R B RS o ZE4NARS T B 26 AF 4R ettt/ B
B IR AR, BURMEMEIR SN R T

2. Ko BEJENTERE T YA DPBS g, o8 T ERE, BRI,

3. BB S T S A TR WA 1 DPBS R R 2 R AR /N B
AT E, R N EENE N

4. DRS00 S ARCBE Y )BT METE IR /0N BRL T2 30 BRI 1) 0 A PR A T S
Wk PRAE B S B 2T A ¥ DPBS H.

5. W 6 FLHL FLINA 2 ml & 100 U/ml FH 455 2= W30 L 0.1 mg/ml 1]
PR MR (40 fu 15 77 5 DMEM, KA FLIS 2 4 E Faim b, s, L
R PR TH P RERE FE AN ], DB — T N

. BT ARG PR AT S, TRCE TRSLIE b, b PR A B S 1) 2R T )
.

7. T EAER (5%) FE MBI R IR IR A TESE, IR E N 37°C, E

I WL I
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3.12 BISIRAR ST i

1. KRR/ SRR Jo 2 T e B i 4 28, T8O T 19074 B DPBS H .

2. FIIF RS S TR, KBRS RE GBSO E T & B, wT
DL DL AT SRR SA 43 3, W3 3 SO it B 43 85 1 T 90

3. BATFIIRBCE T 1 mg/ml FIJERE DPBS %4, 37°CH# & 30 min.

4. VRERG B AL, ER R TSR G R B R 1 o SRR

3.13 GZiEFERE
AT T BT S 56 45 R X 8 DAY S AR o 1R BT S (b v 22 1 7 320
BEAT o AL R B H 0 ST 5 0 ik 2 B R AR EE XS [ student t A5 56

(two-tailed unpaired student’s ¢-test) - 24 p <0.05 i, I ANERERBFRIEE

.
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4.1 Adamts18 mRNA FEHHMAEFERGPHITRIA

Adamts18 mRNA 75 /]N BUHEM: 2 FE 22 G0 Hh 16 2 38 IS AE A 41 R IR AT AN 2
HELEROGRMELHEARAMKEMRKENT L BB RM. A TR
ADAMTSI18 5EEMAETH R K B IK R, AT gRT-PCR M1 ISH #7775, LA
C57BL/6/129Sv T st B A= R/ BRI FE T 5, KA A & I S/ SRR A2 B R 4
N Adamts18 mRNA ()73 A L FRIKBEXHAT TR T .

4.1.1 Adamts18 mRNA fE/)REMEERZGPHFRIA

AR SEBG S gRT-PCR Aol AN 5] 5 & I 3R 2 14 A= B 22 45 Hh 40 PR Adamies 18
mRNA FikKFo FATREET 1~5 JEES Adames187/INBAS A B HAMENE A2 5 R 5t
LY, AREE AR ATAIMR. SEAL. M. HORE. MRERIPZE.
WA 77 A (28 JAD A1 12 7 (48 JED WS HENE /N SR B iR

100

Testis
Seminiferous duct

—— FG ey
—  Seminal vesicle
e

== - Prostate

(o]
o
1

Epididymis
Penis

[o)]
o
1
-
-

P

(=]
1

-

]

o
-

| —

Relative Adamts18 mRNA expression of
male mouse reproductive system

1 2 3 4 5 28 48 (weeks)

K 6. HEMAETERGET Adamts18 mRNA HIRIE. 1~5 BB HENME /N RAEHE RS %
#'E Adamts18 mRNA [F] gRT-PCR 7 #r (n=3/BE] &) ;3 7 A (28 i) 12 A
(48 JE) #/NRA L IRT Adamis18 mRNA [AIFRIEKF. B, L0, 404, 4
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. e, KEMBOLS R0 AR, EAL. ARE . M. K2
FIZE Adamts18 mRNA Fik/KF-. Adamts]18 mRNA [HAHXTFRIE TR HAAC %,
PLE F IR Gapdh NS HEIA—A4L.

Figure 6. Temporal expression of Adamts18 mRNA in male reproductive system.
gRT-PCR analysis of Adamtsi8 mRNA in various organs of the reproductive system
of 1 to 5 weeks old male mice (n = 3/time point). The presence of Adamts18 mRNA in
the preputial gland (PG) of 7 and 12 months old mice was also determined. Curves
representing AdamtsI8 mRNA levels in PG, prostate, testis, seminiferous duct,
seminal vesicle, epididymis and penis are in orange, purple, red, green, blue, gray, and
black, respectively. The relative quantity of AdamtsI8 mRNA was normalized to that

of the housekeeping gene Gapdh using the AAC; method.

PRI LA S LU D, dRE A I ] I RN R A A S i o — A
A S5 EIR, Adamts18 mRNA 15 1~2 J& #460, Jz SR AN a0 51 iR 10 41 41 kK
AL, TAE 3~5 JEIR I 5 IR AT R 21 IR B Z PG, kAh, 7. 12 Hildma
BB L ARIE Adamts18. 1~5 AR HEE /N RAT R GEH A ZE . Hks etk
7 JE A0 2 AL W) Adamis]8 mRNA FRIEAFH AL 2~5 J R HEVE /) BRI 52 o 1
Adamts]18 mRNA Fik A H K.

4.1.2 Adamts18 mRNA 7E/)\FR 8 B BV 258 3RiA

NT W Adamts18 mRNA &35 I4H i K5 KA KAk, AR
i gRT-PCR 45 BB T Adamts18 mRNA FZikH 1 1 JE R B A AL/ B A0 B2 iR
YL, P R R AR DI T AN T DI THT ) Adamis 18 mRNA J7H1I4F 5 I FEAZ IR
PREF RAG I Adamts]18 mRNA [k
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Coronal

Transverse

— Adamts18

» Basal cell

™, Tissue capsule

Interstitial tissue

% Acinar cells

0 Acini
V” Central duct

B 7. Adamts18 mRNA ZEAFRRFHIRIE. (A 1 R BT A R/ R A J iR
(¥) Adamts18 mRNA JEA7 2558 (ISH) 458 . a-c: WRMRIRYIE, b-c 4y a BB
HEBE A AN A5 BUAITBOR (200 x, 400 x) 5 d-f: AL AREWUIH, ef y d KIE
HESR A B R A5 BT (200 x, 400 x) o ISH PHEAS S /RN P RDUNR T
EBIR: 50 ume  (B) LR HRAGEE IR ISH 45 B o F T 5 HE X 300K H
227 Adamts18 mRNA 70 B¢ JlR [l 0 3 IR 40 i Hh 1) 5E A

Figure 7. The presence of Adamtsl18 mRNA in PGs. (A) In situ hybridization (ISH)

of Adamts18 mRNA in cells of preputial gland of 1 week old wild-type male mice. a-c:
consecutive coronal sections of PGs. b-c: higher magnification of a (200 x, 400 x). d-f:
consecutive transverse sections of PGs. e-f: higher magnification of d (200 x, 400 x).

ISH-positive signals are shown as pink dots in cells. Scale bar, 50 pm. (B) Cartoon
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picture illustrating the structure of the preputial gland and ISH results. The boxed area

is enlarged to show the presence of Adamts18 mRNA in the basal cells of acini.

iR EIR: 1R N BOEL B R A B Adamts18 mRNA WIBHERE S, b
gRT-PCR HI45 FAHRF o el IR U ) ISH FHAEAS 5 5070 A 76 40 B Mg v e A1 J2 (1)
A b, 2SR A SUEAE, SRS ARSI, e A R B R AN .
MW D) T — P A e 1 S B B /0N i 1) B D7 7 FR) ik TR 1 B B3R 08 Adamits 18
mRNA. BB TR RIS, AR R IR A 4 I TR ZE 21
S BB T B SR DI THBOR B 2R 17 /B B i ) = T 4 R A (] s 22 1 i
TR, 2300 R R AL A3 45 Feh Adamts18 mRNA (1547, KW Adamts]8
mRNA 7E 8 5 Jlj v i 254 20 B SR Y5t 2 5 JRE 4 i

4.2 Adamts18" S NBRBEBRABRE

Adamts18 mRNA fE/) B R ik & R KL, 177 ADAMTSI18 Al g 54
BRI BRI i, FRATE I A IR R AT SE DL, W% ADAMTS18
BN BRI IR AR B SE RS s FETE A UK BN R R R, A
ADAMTSI18 /N R AL IS B /NRESH ZE 5.

4.2.1 ADAMTSI18 BRI R BRI FRE AR K BB/

B Adamts 1870 Adamts 18- HEVE/IN B E14.5 [ VR IR B FR 28 Bl S5 3EAT 1 A 3%
F%, DA R IRAE RGBT I SR 5B X, JLRE9E T 96 /i, 45 48 /NiFRE

2
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Admats18** Admats18"

B 8. MR REESE . M E14.5 Adamts18 R Adamts 18 MM IR G P A5
A RAETE S, MAMEEFR 96 /BT . (A-CD Adamis] 8™ IHEVEIRIG WA IR A2 FE 55 o
(D-F) Adamis] 8 TEMEIR IR MR AT SE . ALt F Sk bRic G B IR AL & . L
J: 50 pms
Figure 8. E14.5 genital tubercle in vitro culture. Genital tubercle was dissected
from E14.5 Adamts18"" and Adamts18” male embryos and cultured in vitro for 96
hours. (A-C) Genital tubercle of Adamts18"" male embryos. (D-F) Genital tubercle of
Adamts18- male embryos. Locations of preputial glands are marked with red

arrowheads. Scale bar, 50 pm.

S5 R BIR E14.5 R AMEFRIN Adamts187 R Adamts 18 R ik R A6 B S A1
fEARTE O hy 48 h 196 h i, HUFZHFS (B MIBEMA NI, &
AR, 2L Sk BT 10 6 R R A st R U8R TR AR KN AR
1, $R7% ADAMTS18 G2 0] R G i ST K A= 5 S b i) 6, 52 8 K I B e R il
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4.2.2 ADAMTS1S R EHEEREPHESLABIR

RHE gRT-PCR &5 RIFER, /DA 1~2 AR I fe%2 ADAMTSI18
BRRHIRSIA . AHEL 1 RN IR, 2 B R IRE R, ERHMEE, HH
MRS N FE, Bk, N TERFUIX — BN R IR SR, BATR 2
A B/ NR B AR DIl T H&R Jett, Yetarh, RZ5 5 AR 40 Y ) it 4,
BN AR IRV A0, 20D, dH 7R TR AL CURR L BB
AR ANA, R R T BRI o AR 200170 % €155 190 R A T P ) s
J.

Admats18**

Admats18*

B 9.2 FH Adames18/NRBEMR. 7. QRRENLE. fi: AR
(H&E) Get G IRV Fr o Adamts 18760 K B A G T B e F 2R (s Sk 36
Mo b Al d 2 BN T IRV a £ ¢ AR TE X . LU 100 um (b,
d) #1500 um C(a, ¢)
Figure 9. Representative images of the preputial gland in 2-week-old Adamts18™
mice. Left panels: gross preputial gland morphology. Right panels: hematoxylin-eosin
(H&E)-stained PG sections. Adamts18"- PGs are loaded with immature type II acini.
(indicated with a black arrow) The boxed area in both a and c is magnified to show

acinar cells (b and d). Scale bar, 100 pm (b, d) and 500 um (a, c).

1E 2 AW Adamts 18T VEL 7 IR 3, TEARVEEMLNG, 1 Adamts18HENE
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/N BB B R B Adames 1870 B it HREREEHIA], BiACEE R, T
W o ZHES o0 HT B 2 JE S Adamts 18R Adamts 18-85 B35 m] WL AR 41 FE 753 A
FoE AR, TS EGR IR A IR (type 1D PA K AL
JUPAE RS IR IEAIHE . Adamts 1876 [ JRAH LT Adames 18761 i 783
TASEGAR) type 1L IR0, T4EH . WK I BRI A0 ROAE X B> . 25 BRIk,
Adamts1 8 HEVE/N RSB IRFEHIIES KEAR

4.2.3 Adamts18" B BR Lamal. Lama3 F1 Lama5 mRNA Fik7k FFE{%

N T HRFT ADAMTS18 520 A 52 BT A8 K & I AL 73 Tl A Sie fd
gRT-PCR J77%, X 2 J& %60 B i v 1) A B 40 358 o3 1) SC Bt 43 Fnd < Fbnl < Col4al
Lamal. Lama3. Lama5. Lambl F Lamcl $ATHERFIELEESHT, LB RER
Gapdh % AT H— 1.

1.54
——  Agamts18™*
= Adamtsfs‘/'
c * * *
@ 1.0-
g i
>
Q
< — __
pd i
4
g
2 051
©
o
o
0‘0- T T T T T T T

Col‘4a1 Fn1 Fbn1 Lamail Lama3 Lamab Lamb1 Lamc1

A 10. gRT-PCR W & Fnl. Fbnl. Col4al. Lamal. Lama3. Lama5. Lambl
M Lamcl mRNA WIAXFRIEKF. n =3/ 0 &, FdE LA+ SEM KR, *p <
0.05.

Figure 10. Relative mRNA levels of Fnl, Fbnl, Col4al, Lamal, Lama3, Lama5,
Lambl and Lamcl determined by gRT-PCR. n = 3/time point, data are presented as

mean + SEM. *p < 0.05.
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T Adames18 /NG, Adamis18/NRALEMEF Lamal Lama3 1 Lama5
mRNA [FFRIEKTV R IC, 257 BA % L. Fnl, Fbnl, Col4al, Lambl,
Lamcl WIE Adamts 18" F Adamts 18”60 Jz i 2 [8] B 2R 18 7K %A BB X -
I, Adamts18 @RV LS EBUNR B RT Lamal . Lama3 1 Lama5 mRNA £k
KT B

4.3 ADAMTS18 Gr&EmE/NEBEREL

N TARIC Adamis1 8/ AR 5 A R IR B A B2 6 2 4 KAk 1
A, FATWE T 7TAH 10 DA 13 DA =AFERNR R, 78 78
BEREIAN. R/ A ZS5H .

4.3.1 Adamts18HE /R B R IR H I WAL 3K
R BR A 5K S TR AR I, BE BB b PR R R B A, A i A R

TS R R AR, WS WO B 5K .
A

v}
O

Adamts18** Adamts18”

L

=
o

0.20
m— Adamts18"* — AdamtsfST'
== Adamts18”" == Adamts18"
0.15{ ns —*

—

o
o
i

—

0.104

i

i ’j-‘ 0.05+ I ﬂ
T T 0.00- T T T

7 months 10 months 13 months 7 months 10 months 13 months

&
(¥

LY AN

13 months 10 months 7 months

e
o
I

Average size of male mouse PG (cm?)
o
'S
% of male mouse PG weight

B 11. Z4E Adamts187 ) Adamts18 HERB IR (AD 7. 10 F1 13 MK ¢

NRIE RIS . e kinid R R Y K. (B) 74N HL 10

ANHA RN 13 AN A B R E R Adamts 187K Adamis 18760 Bz R B KB T AR (em?)
(C) 10 B AMARDRBEREREEREZLL (%) (=35 .

Figure 11. PGs of aged Adamts18*"* and Adamts18" male mice. (A) Representative

images of Adamts18"" and Adamts18” PGs in 7, 10, and 13 months old mice. Cystic
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dilatation in PGs is marked by white arrows in the images. (B) Average PG size (cm?)
in 7, 10, and 13 months old Adamts18"" and Adamts18”’ mice (n = 5). (C) Preputial

gland weight to body weight ratio (%) of 7, 10, and 13 months old mice (n =35).

TEY IKRAE 7T H R Adames18 HEVE /D R B KRB E g k4, WY
Adamts 187 HENE/N AL Z W N LB IR HIL MY 9k, A2 MmIER. BREIR
K/ANAE RN ELS R E R, MEFRIEK, 7-13 H & Adamis18
Adamts 18 HEVE/IN AL K RS RIS BUAR LG, 5% AR KRR # B T R B
W, Adamts 18 HEYE /N R R BRAE 7 10 AT 13 B I BR A B K AR T AR B
Adamts18 /N R F D, ZRBEAGRIU R L Adamis] 8 HEE/N LB
JBRAE 10 A1 13 H WIS F1 Adames18™ /N RAH LU AL B2 I B & AR B LG B B RIS, 22
SHAGUERE S, ML 10 R Z R8N,

4.3.2 Adamts18"ZR INREFEBRALNLETE, SEHRKLEEE

CVF £ 4E 5530 80w T F % Masson Yt it 474047, @ HHEE AR RJE
o) mARFALY A BRI E o, SRR R A4t KRR

A Adamts18** Adamts18* B
= == 2
= Adamts18™*
2 ~ 40 == Adamtsig”
51 x
E o s0. o
2 i
=] —
g 204
k]
2 =
S (@)
£
=)

7 months 10 months

B 12.7 7110 BR/DRA IR Masson $efazE 8. (A) Masson — B 4uft 7 A

110 B Adamts 18+ F Adamts 187N/ BRAEY) F o EEBIR : 50 pm.  JH

WX I RN 44, PR RNAUEBRIRAZE . (B) /AR B R A 45
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B (n=5) . ERKRNYELSD (n=5) , *p<0.05; **p<0.01; student t f5% .

Figure 12. Masson’s trichrome-stained PG sections of 7 and 10 months old
Adamts18"* and Adamts18’- mice. (A) Histology of Masson’s trichrome-stained PG
sections of 7 and 10 months old Adamts18"" and Adamts18’ mice. Scale bar, 50 pum.
(B) Yellow line, keratinized squamous cell layer; boxed area, fibrosis. CVF, collagen
volume fraction of mouse PG (n = 5). Results are expressed as mean + SD (n = 5), *p

<0.05; **p <0.01; Student’s #-test.

CERRH T AT 10 HEE Y Adames 1840, J iR S8 F AL BIER 40 B J2 55 7
RIFA AL D, 10 AR AR FAgEMmAAE T 7 ARAmEREA,
EA AR e AT B 0 2 IR — DI R . 7 HE AT 10 A1) Adamts18-5
Adamts18" L, RIEHRHEE FH, ZREGGIMFENL, RPFHNTE
FEE, [FINF, BEEFEERIGMN, WHESFEEHR EEEE. 45, ADAMTSIS
BT BE S ECE R/ BUAL B IR AT AL I B A SRR E IR

4.4 ADAMTS18 EREXTRIFIBR % B TTFA 2 F0

7E 1~2 I, gRT-PCR ¥ 3] Adamis]18 mRNA fERG 4 I m#%i5, BT
ADAMTSI18 528 B 73 CAHIS, BRIHLAW ST FIB 2 T ADAMTS18 26X /)N
B AT A R 23 SZ RIS

4.4.1 ADAMTSI18 GRoext 2 B /NR AR RS Am B
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Figure 13. Prostate branching of 2 months old Adamts18"*and Adamts18’- mice.
(A) Representative images of prostate branching in anterior (AP) and dorsolateral
(DLP) lobes of 2 months old Adamts18"*and Adamts18”- mice. Scale bars, 2 mm. (B)
Quantification of prostate branches. Results are expressed as mean + SEM (n =

6/group; Student’s #-test).
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Figure 14. Representative images of hematoxylin-eosin (H&E)-stained prostate
sections of 10 months old Adamts18""" and Adamts18’- mice. AP, anterior prostate.
DP, dorsal prostate. LP, lateral prostate. VP, ventral prostate. Scale bar, 200 pm (for
the first and third column images) and 100 pm (for the second and fourth column

images).
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Figure 15. Testis weight and morphology of 7 and 10 months old AdamtsI8"* and
Adamts18- mice. (A) Representative images of the testes of 7 and 10 months old
Adamts 18" and Adamts18”- mice. Scale bar, 5 mm. (B) Testis weight to body weight
ratio (%) of 7 and 10 months old mice (n > 3/time point). Results are expressed as

mean + SEM (Student’s #-test).
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Figure 16. Cross sections of testis and seminiferous tubule of 4 months old
Adamts18"" and Adamts18" mice. (A) Representative images of hematoxylin-eosin
(H&E)-stained cross sections of testis and seminiferous tubule of 4 months old
Adamts 18" and Adamts18” mice. Scale bar, 50 pm. (B) Average cell population of
testicle sections(n = 6). (C) Average cell population of seminiferous tubule(n = 6).

Results are expressed as mean = SEM (Student’s #-test).
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Figure 17. Adamtsl8" and AdamtsI8" mice sperm morphology. (A)
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Representative images of eight kinds of abnormal sperms. (B) Average tail length of
sperms from the epididymis of Adamts18"" and Adamts18” mice (n = 5). Scale bar,
10 pm. (C) Percentages of eight kinds of abnormal sperms, including folded head,
duplicated tail, hairpin loop, amorphous, folded tail, broken tail, hammerhead, and

headless(n = 5). Results are expressed as mean = SEM.
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% 1. gqRT-PCR 5|¥)

B3R

Genes Primers
Forward: 5 CCTCAAGTTGTCTGCTCCATCA 3’
Adamtsl8
Reverse: 5> GCTGAAGAAATCCACGCAAGA 3
Forward: 5> GCCAGAAAGGGTACATCGG 3’
ot Reverse: 5> ACACACCTCCCTCCGTT 3’
Forward: 5> AAGAGAAGACAGGACCAATGAA 3’
Cotdal Reverse: 5 TTCTGTCCAACTTCACCTGTCAA 3’
Forward: 5 GCTATCCTGCCCACATCAAAC 3’
Lamal Reverse: 5> CAAGGACTGCACTTGTGAGC 3’
Forward: 5> CTCCAATGACCTCAGTCCAGAA 3%
bamas Reverse: 5 TCTCAGAACGATGCGGAACA 3’
Forward: 5> TTGGAGAATGGCGAGATTGTG 3’
bama> Reverse: 5> CGAAGTAACGGTGAGTAGGAGA 3’
Forward: 5° TCTGTGAACCATGTACCTGTGA 3’
Lamb! Reverse: 5 GACACTGACCAGCAATGAGAC 3°
Forward: 5> TGCCGCCAATGTGTCAATC 3’
Lamcl
Reverse: 5> TGCCACTCGTACAATGTCATC 3’
Forward: 5> AAGAGAAGACAGGACCAATGAA 3’
! Forward: 5° TTGAGAGCATAGACACTGACTT 3’
Forward: 5° GTGGAGTCATACTGGAACATGTAG 3’
Gapdh Reverse: 5 AATGGTGAAGGTCGGTGTG 3’
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