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(=] By - AR (wild type, WT) /NEUFI miR-34b/c™ H miR-4497 X4 (double knockout, dKO) /N4
AR E SRR R, T RIIIGIE, FiE - RTIEGIE A R0 22 N B 43 S 240 WT /INERF KO /s BRI B4 T Bz 21
B, IR e sk S AR B R A b B AR A S 5 S8 TR ELAR I S LA WT/INER AT KO /N RTINS [ B2 2%
EROE . AR KRN BRI AKS 4L (hematoxylin-cosin, H-E) Je(FUSES T B GESITHIEE) XN
IR AT A NGRS s SR FH D 6Tk MBI GE 2T B AR A3 W 20 i A WT /N BRI KO /)N ERUET B A5 1 e 2545
TR R RREH UL SISO E R PCR (RT-qPCR)  HI Western blotting #5043 1A 40 . £F & 40 i AH G 3L [H]
TR ORE ER R E T RRE . ER - B AR RI MR IR E A Rai RS . 5 WT/NEUELL, dKO/IMRAR I b
FAVEERER, KBEELR, Hiah 2L, (HIKO/PNREINE G EREENE, THIR28d0A MM FEARE, 0
WT/NRIEEST THFR 16 dB T AW, H-E YL (RS S i Ga 8l R /R 0 A8 1 je 2888 T S ol 5 7 i O A 2 L Ay 485
F o S RN R dKO /) U I 1 B2 S 1 19 £ B A0 M S 38 el D T I A i R 350 &2 (35 P<0.05) o B 2 44k
PR R BN, dKO/MNRAR N bR A B 1 4 F R SRR O B A1 S U AR —5,  RIEF AR R £ B S
FE o (Ac-a-tubulin) . X SKHEJ1 (forkhead box J1, FOXJ1) Fikii/b, bAiErr SR X &8 (paired box 8, PAXS)
FIRHNN; RT-qPCR &5 0 B 7R dKO /)N U B4 1 Bz 2545 B th Foxj 1 FIHUAE 211 B4A (tubulin B class IVa, Tubb4a) ) mRNA
IR (9 P<0.05), 1 Pax8 mRNA KF-FHE (P<0.05); Western blotting 45 H it 7R, dKO /MRS E o FOXT1 Y2
FFKFBEFT, PAXSRIEZET i (B P<0.05). 45 - WFFS IR WT /N dKO /N BB U0 A% 1 R K B i 5
R, %R R ATEL/ N BRI DR A i R T
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[Abstract] Objective: To establish a culture system of oviductal epithelial organoids from wild type (WT) mice and miR-34b/c
and miR-449™" double knockout (dKO) mice, and verify the phenotypes. Methods*The oviduct epithelial cells of WT mice and
dKO mice were isolated and purified by enzyme digestion and differential adhesion method, and the purity of the isolated oviduct
epithelial cells was identified by immunofluorescence staining. The numbers, growth rates and sizes of oviductal epithelial
organoids between WT mice and dKO mice were compared by counting and diameter measurement. Hematoxylin-eosin (H-E)
staining and transmission electron microscope (TEM) were used to observe the morphology and structure of the oviductal epithelial
organoids. The proportions of ciliated cells and secretory cells in the oviductal epithelial organoids from WT mice and dKO mice
were observed and counted by immunofluorescence staining. Immunohistochemistry (IHC), real-time quantitative PCR (RT-qPCR)
and Western blotting were used to observe the expression levels of marker genes of ciliated cells and secretory cells in the oviductal
epithelial organoids. Results: The purity of the isolated and purified oviduct epithelial cells was high. Compared with the organoids
from WT mice, the oviductal epithelial organoids from dKO mice grew faster and larger, and were more in number. But they
developed more slowly than those from WT mice, as the invaginations of the dKO mice organoids appeared on the 28th day of
culture, while the WT mice organoids exhibited the same structures on the 16th day. The oviductal epithelial organoids showed
similar structures as those of the oviduct in vivo under hematoxylin-eosin (H-E) staining and TEM. Immunofluorescence staining
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showed that the ciliated cells of oviductal epithelial organoids from dKO mice were significantly reduced and the secretory cells
were significantly increased (both P<0.05). IHC showed that the molecular expression patterns of the oviductal epithelial organoids
were consistent with those of the oviducts in vivo, i. e. the expression levels of ciliated cell markers acetylated o -tubulin (Ac-
a-tubulin) and forkhead box J1 (FOXJ1) decreased, and the expression level of the secretory cell marker paired box 8 (PAXS)
increased. RT-qPCR showed that the mRNA levels of Fox;jI and tubulin B class IV a (Tubb4a) decreased (both P<0.05), while Pax8
increased in the oviductal epithelial organoids of dKO mice (P<0.05). Western blotting results showed that the protein expression
level of FOXJ1 in the organoids of dKO mice significantly decreased, while the expression of PAXS significantly increased (both P<
0.05). Conclusion-The culture system of oviductal epithelial organoids of WT mice and dKO mice are successfully constructed,

which can simulate the phenotypes of mouse oviduct in vivo.
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A 4T B AN MR WA . BT, XTE %5 20 g
SE TN ORGSR 2R BB IR IR R, BE T 2R
R FR AR AT R LA AT AR N B B4 1
YRR G TE AN Ak (R IR SR BN A [ B R R 2
i 1 BEAR UL S BB IR S T TE A R A 1 4
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Aty as Y R AR S AT B 22 A IR A T
Y % P miR-34b/c™" Fl miR-449a/b/c™" XL 4 (double
knockout, dKO) MEH/NERAZ, FRINEHIIE [ )7
SEAMM R E WD, AHEEN K E K IER . miR-
34b, miR-34c. miR-449a, miR-449b. miR-449¢ &
miR-34/449 XL, BA i BEA R Ry k. Hrh/
il miR-449a/b/c (i F% miR-449), &M 13 5 Y (afk
b —Bt 1 642 bp (9354 5% Tk ;. 7l miR-34b/c
N9 Stk b —B 612 bp R 51 50 T ok .
miR-34b/c., miR-449 BA [ WFF 75, AI4561E
AHFFEHEE P mRNA 1Y 37 HE#IPEIX. (3'UTR), P4
SERMRGE, RIS EER, DRk (a1 nl LIAH
HAREE, BT LA 2 [ B R PR miR-34b/c il miR-449
A EE R S0 Fe 0 22 dKO M B T A L
BN FHBUR N EERF A, R SR
AR R AT G, P LRI E A, H
JE I Sh W RS R AR B 5% OB 6 R A8 - B 4t i
ST S FALRIAELE G BRI R B, iR s
HRIRRGAEN T M I R TR X e
F g EF A= A (wild type, WT) /NELS dKO /I Uk 1
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BRI EERRG, P TRBEE, iR i
— - BF 5T miR-34b/c Fl miR-449 764 R4 | 2 £4F B 40
o3 Ak b AL T Bl

BT, ANPRE SCIRIRIE , 456 A S5k
P, RO T WT /NS dKO /N IR A I J 4%
B IRRR, IFERIE T dKO /D BV IS b R Sk TR 1Y
FdnH AT AL dKO /N ERZE RS DA Y 3R A0 . DRI
A FEAALT] 45357 miR-34b/c Fl miR-449 7E i 57 4
R B A A VR FPLRIAT R B, o nl At
FE A G S AR R A b R A0 B 5 A oAk b 4
FHAHLI SR AL B 47 AR M e A
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1.1 HE

111 SERshdy  MEE 3 A WT /NI T i
LI S A RTAEA R, SIS A IR S
SCXK (') 2018-0003. miR-34/449 dKO /I Fl H
miR-34b/c"” H. miR-4497"/IN Fl 32 e B A 1M1 43, miR-
34b/c™ H miR-449™"/]N AR 5290 %8 15 B e O PR A
SN B R B CSTBL/6Y, ISR T 1 i A8 K2
P 2 Bt S s W B8, S2 e s AT IE S Ry
SYXK (¥") 2018-0027. JirJH]sime /N4 A SPF 2%
1.1.2  FZAFIAEE  Matrigel ToFLAE I B =
g 7 MK AR K 2 IS (Matrigel® Growth Factor
Reduced Basement Membrane Matrix, LDEV-Free) I
H 2 [ Corning A A, WA F/Kf#EF [ . DMEM/
F12 35 3: 5 | Bt B DMEM/F12 B339 | 4-58 2 KR
W AR . ARG . B27 R FRAN NG AR A
FHHE . AMIKE R . 0.25% B 1 #-EDTA W F £ [F
Gibco A, B4 (fetal bovine serum, FBS) [
H 3¢ [ Hyclone 24 &, 4+ IfiLiE FI & (bovine serum
albumin, BSA). iM% | (DNase [ ). rho#H
45 MR T i R H B8 (rho-associated coiled-coil
forming kinase, ROCK) # il 5 Y-27632. Triton X-
100, PLLBALGLAE T o (acetylated a-tubulin, Ac-
a-tubulin) FLfk (T6793) W4 H [ Sigma A Hl, A
Noggin (hNoggin) ®EZHH . R-FHMHEHEH 1 (R-
HHEH WA ME K StemCell
Technologies A 1, JCIHEI MMTV #5137 15 Z 05 W 53
3A  (wingless-type MMTV integration site family,
member 3A, Wnt3a) . /] BUSCET 4 240 A A= K 7 10

spondinl )
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(mouse fibroblast growth factor 10, mFGF10) ., A&
A A ¥ (human epidermal growth factor, hEGF)
4 F 2[5 Peprotech 23 1, E4FM: -3 1A W1 11 57 —
RIA L (dibenzazepine, DBZ). #AbEKEFBR%
K 1 34 IR IV (TGFBRI1 kinase inhibitor IV) 14
H 3% [E MedChem Express /A 7], 2xHeiff PCR Master
Mix (F4uh) . o S bR ic Y BT ok IgG (H+L)
(34201ES60) . i E AL EEbRIC Y BT/ Bl 1gG (H+L)
(34101ES60) . Alexa Fluor 488 #5ic 1l 41 /1N i 1gG
(H+L) (33206ES60) . Alexa Fluor 594 Frict 111 2F$1 %
IgG (H+L) (33112ES60) M [ B XY RHE ( BifF)
B 0y A R 23 \] , PrimeScript RT Master Mix. TB
Green Premix Ex Taq Il 1 1 H 7% TaKaRa /A /], RIPA
ZLA WL . A A R W A 28 B Thermo Fisher
Scientific A 7], HUACXT &8 (paired box 8, PAXS8) Fi
& (10336-1-AP) Il H H1[F Proteintech A 1), Hi-F-#
WAL 3 «2 (smooth muscle actin a2, ACTA2) #t
& (abl24964) . Hi ¥ JE H I (vimentin) $T {&
(ab92547) W [ 2% E Abcam A F] , #1 X 3k fiE J1
(forkhead box J1, FOXJ1) #ifk (14-9965-82) W[
3 [ Invitrogen 28 ®) , Pr H i B -3- B iR A & A
(glyceraldehyde-3-phosphate  dehydrogenase, GAPDH)
Uik (5174) W F & E CST AR . SIWHA TAY
TR (RifE) Bl A BRAF G .

B B PCR {X (X50s; 7% [ Eppendorf) |,
NanoDrop %8 4} 43 ¢ 6 & 1 (2000C; 3¢ [E] Thermo
Fisher Scientific) , ft %% & Jt % K W % & &
(4000mini; X E GE), 76 WM E (BXS3; HA
Nikon), Applied Biosystems 3 B ¢ ) %€ 78 PCR & 4%
(7500; &€ ABD), #EGTH 7 RGB (B 5
(H-7650; HAHAL).

1.2 Jiik

121 pRERBKE UM EDNA, H
PCR J7 ¥ 2L # . PCR 51 ¥ 5 51 401 K . miR-
34bc-KO-F2: 5'-GCGGCCGCATAACTTCGTAT-3' ;
miR-34bc-Com-L2: 5'-GAGATTTTCGTGGCGCTTTA-
3" ; miR-34bc-WT-U2: 5’-GCCTCCTGTGAATCGTCATT:
3", PCR W& Z (20 wL): 10 pL 2xHeiff PCR
Master Mix, 0.5 wL 5[#) miR-34bc-KO-F2, 0.5 pL 7|
¥ miR-34bc-WT-U2, 1 pL 5| 4% miR-34bc-Com-L2,
AN ILFE K 2 20 wL, PCR WP M. 95 °CHiAE P
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2 min; 95 °CZE1E30s, 56 °CiEk 30's, 72 °CHEA{H
30s, 33MEF; 72°C 10 min. B & 1.5% JAS A e
JKE FH T PCR P2 LT

1.2.2 /NEREIERSEWEER  ME/NR, BUL
UM, B THERELZ M (PBS, & 1% HHRM
BERE) h, KSRRNRIES T, RN TR KR R BT T
i DN AE EP A BT AR ORI S, n A TR I AL
VK (Hank's ¥ W +5 mg/mL I JRE K fllE 1 +5 U
DNase | +X{¥1), FHH T 37°CE&lEBtT iz Mk
120 min  (3}[8] 4555 30 min B BRI . F5iHAL
SER T MARFE 5 (DMEM/F12+10%FBS+AUE) 4
-4, 200xg B0 5 min, FF2 I AU I 3% L
FEUEHR 2, EET2mL gD, Kb o an
MBI IMAREFR LT 37 °C,  5%CO, Y 1E FE4H h 1%
21 he SRIGWHUESR0E, 200xg B0 5 min, F 13E
W R E BRI, A 110t i A
50 L 2 i T 24 fL 40 L K5 SR L, AE 37 °C
5%CO, [l 85 354 Hh 15 3% 30 min J5 HIIA 500 WL %y B0 4
KANE BRI, WSS E B RN
MR DMEM/F12 35550 . A2 2 B N5 2 mmol/L
HEPES 2% /1 10 mmol/L . 47T 100 U/mL., 1xB27 %
Jin¥l . hEGF 100 ng/mL . mFGF 100 ng/mL . hNoggin
100 ng/mL . R-spondinl 0.6 pg/mL. Wnt3a 100 ng/mL .
TGFBRI kinase inhibitor IV 0.5 wmol/L. Z&%% & F il
LA 53 AN RN Y-27632 10 wmol/L.

1.2.3 FINERIBNEHN HEEFRA PR
EREWICT e, RERRIR B TR ; LA 1 mL
TS PBS (LHGEE), R m it o FrmfLrom
A1 mL B& 4K 2 #, 4 °C R 5 30~60 min,
TSEMEIE 1 1 mLAG Sk AEfL P R AT, SRS R A
EHERA 15 mL B0 T, 4°C 70xg B0 5 min, FF
FVEWC AT B DMEM/F12 15 3% 10 mL &
TUE, FRFEWATVES; 4 °C 200xg B 0> 5 min, # b
W SRIG LA 12464, B 25 pL RSB e &R 97
FEEBRIMETIE, MATS pLIERE, BEWRITIR
1B A S, LAREFL 50 wL AP AE 24 fLA R,
24 FUBURC A 55 3546 7h 9 7 30 min J5 BUH 7 ) A AL
A 500 pL 2 En B e R0, B AR R4 ks
P

1.2.4  REESOCKRD TR EEARREE, [
W e T 1.5 mL EP ik th, 250xg B 0>
5min, FEEZRM EHR . AL G 4% 2 R PR
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THER LEE 1 he 250xg B0 S minJ5, FFELZE
HE . F T8 19 PBS 28 vl U 3k, AKX 5 min.
250xg B0 S min, FF5 PBS. HFIEEEE ULTE W 0
KGR R R =, AR AR (OCT)
AR AR B WT A1 dKO /)y FRAR B8 51 78 (R 40
BEF oy eg /N IR AE, [FIRE DA OCT [ .,
OCT tL 3L (W L B vk VR Y R WL AT U IR EE
8 wm, PBSEHE OCT, %N 0.5%Triton, % i %%
20 min; ZJ5 I PBS{E3 i, il 5 min, 5%BSA %
HEEA 1 hEINAJH 5%BSA M B —dr, B TR &
H14 CIFE IR . —PraHEP PAXSHIIR (1:200) .
Pt Ac- o -tubulin ¢ A& (1:200) . $HT ACTA2 $i 1k
(1:200) . HLPEIEHEHPUA (1:100), ZJ5H PBSHE
3, Bl S min, ZEOGARIC P H PBS #2 1:400 iff
fIf ke, =WMIEPHF 1 h, PBSPE 3, il
5 min. & DAPIRYE R0 47 3 R IF 78 26 b il
B AR .

1.2.5 RNA M BORISE R 586 i PCR - fF 1555 2
A~ A B WT A dKO /) B BP 48 1 B2 28 4% B [l i,
TRIzol 42 HLE RNA - [ % 5% 5 cDNA . LA cDNA Jy s
M ok 47 52 BF 9 9% 22 8 PCR (RT-qPCR) K& . LA
Gapdh VER NS, 27“E 50T mRNA Kk KT %
TB Green Premix EX Taq Il JiH] Bl E R NVIAR . &
B4 95°C 3min; 95°C5s, 60°C30s, 401
W HR5ITH L,

®1 EMEAEEPCRIIYF
Tab 1 Primer sequences in RT-qPCR

Primer Sequence (5'—3")
Foxjl1-F AAGGAGGCAGAAATCCGGTG
FoxjI-R TTGTAGCCTCCCTTGTGCAG
Pax8-F CCCTTCGCCATAAAGCAGGA
Pax8-R AGCATGGGGAAAGGCATTGA
Tubb4a-F AACCCGGCACCATGGACTCTGT
Tubb4a-R TGCCTGCTCCGGATTGACCAAATA
Ovgpl-F TGGACCCCTTTCTTTGTACG
Ovgpl-R TGGACAGCAGTGTTTTCAGC
Gapdh-F TGGAAAGCTGTGGCGTGAT
Gapdh-R GGGTAGGAACACGGAAGGC

Note: Tubb4a—tubulin B class [Va; Ovgpl—oviductal glycoprotein 1.

1.2.6  Western blotting & I 8 H &k K ¥ & &
F1 41 1) 757 ) RIPA 2 i W 42 B WT i1 dKO /) Bl i
IR F RS E R, BCARHI &I E 5 [ E,
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i Sx b RESE s AE 95 °CA R Th AR M S min, LA
FLE AR 20 pg LAE, e LA IR 4N - 8 T3 04 Bk
& LUk (SDS-PAGE) 41 & J5 % % PVDF i I .
5%BSA = ik B M 1 h, 43 5% in HT FOXJ1 it 14k
(1:1000) . #t PAX8Hifk (1:1000). $it GAPDH
ik (1:5000), 4 °CHWEE IR, WBE3 X, A
IEPi Rl EP R b (1:5000), EiRWEE
1 he PERE3 WG, #4722, H Image) X 44
IR EEAE 53 H7

1.2.7  HOpeE KH R E N IARE - e K
FBRAY T R AR B ML, 500xg B0 5 min, F L3
W, A 4% ZRHEE, =iEEEER; FEwT
HAKO /NEALFE T4 B A BN A, ] 4% Z R T %
TR E SR . ZJE BB Sk, W ORE
1h, A (EE<50°C) B2k, &K1 h; M
SRS R, RS pme BBS)S, ST IR AR AT
(hematoxylin-eosin, H-E) 4tffi,,

1.2.8  EEHLULAREI 4 0 S B4 i O 4 0
UIAE b R R E U R B R B LKAk, BURIBE .
IR EF] 15 min, FHMUW, P Ac-a-tubulin K
(1:400) . $L PAX8 HL & (1:500) . #T FOXI1 Hi 4
(1:400) 4 °CHEFF K. AR ALY bR ICH — 30
ZHMFHE 15 min, DAB W, AR YR, BlEHE
JEE CWERK, —HIREW, HA S BB T
pUE =3

155 .
129 BHEBEWE  H 2.5% K % PBS [H &
4 °C [ E MRS 88 E 2 h, TR PBS 28 th i vk 1%
2, B 10 min; J] 1% HkI2 PBS [ & WK 4 °CIH &
2h, W WZEKEG 2K, FIK 10 mine 30%.
50%. 70% L FE (70% P 3% B R WAVl ) 1B %
WK, £ 10 ming T4 °C FiEf7He e, Z 5%
80%. 95%. 100%. 100% Z 3% 4% K, 5k
10 min; AP B E 2K, £¥K 10 min, Epon812
B S AT e 1 IR AR5 2 h, Epon812
WE AN 2 1IRAWIRBEIH, 46 Epon812 fuifl
W 37 °CiZ3% 6 ho 60 *CHEFI NI 48 h i VI R o #)
PARRE Y (05 LAz B L B SR

1.3 Sil“Fahr

W FH GraphPad Prism 8 {4 Xt 512 56 A5 4l 1447 23 4]
ReGeits 3t . 8 f GERN ] xbs R, SR o K 20 ik
TTPRZE A L . ARG 5, 656 7K F a=0.05
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2.1 WT/hBRFTAKO /b ELATIRAS EE R ITIES

iR

FIH PCR %} miR-34b/c” H. miR-4497/)N f 5 Y
Je AR/ INBREEA T JE R BRG], [ Bs) HH 3 264 bp 1155 bp
2% 19 7 miR-34b/c”” H miR-4497" (Triple) /K,
HUFE 1 4% 264 bp 4571 1Y 9 miR-4497 /B, IR 1 4%
155 bp 457 194 miR-34b/c™™ H. miR-449™" (dKO) /)
(B TA) o FoATTR TG AL 28 WT /N BRURTAKO /)y
BEL 0 O T B B L s LA A A R, (AT
SR FH 22 WG BE VLS U0 1 7 A A5 alifk . R
YL TAREYIIEE . I LA o T hr
Y ACTA2 ., B P4 I K o i 20 A 53 hm i) PAX8 Al
B TR Y Ac-a-tubulin HEAT 4 L 285 . 45
B (E1B) @R, 4r & alifb i o T R 4 i ik e
Ja BRI AREAR, FFA LR AR ANE IR A KOk
Bo BIETOCEER (K 1C) R, rEaitbny bz
YL 90% DL R A (PAXS) S/ i af B4
i (Ac-a-tubulin®), ~FHAL4EL (ACTA2") Flkzf
A4 (vimentin®) AYBCERAR AR D, BEH 43 B3 10 %
YR b AR 4l v Ik 5] 90% LA b, AR R £
i) BN SR S 5 MR AL IR
45 5L IR A R A T 24 ALBRCR R 3R, WT/hNRLS
dKO /)N BB AT AR 18 5 %% R BR T 40 Mt 14T i B
MHELT, RN R REERH KK (K1D); 5
WT/NEXF LG, dKO /N RBP4 1 2 B8 B A K
P, WM E K (KIE. F), H¥iHdwFE £
(F1G).

2.2 HoRAs FBERE T ISR 3R S AR

Bl IR S AR B R AR M A I K, WT 5 dKO
AN OIS I R SRR B AR AT LA AR N T B Y 45 4
KUTE RGO A BER R (KI2A. B), XJEHion
B KR E bR, 5 KESSLER 4§ ' iRiE
B —2 ., HREMET WT/MR, dKO /NS B
Je R E R B NREE . WT/NRS I E s
TEi TR 16 A B 2 B (EI2A), 1 KO /L
e 3R 28 A A BN B 254 (K 2B) . WT fil dKO
/N U B0 A8 B K SIS A R AT LU I ) 355 AL RO A7
W, ks ES UMLK 1T R, AK4DH
(K 20),
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M Triple miR-449"" dKO

264 000
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Note: A. Different genotypes of mice detected by PCR. Triple (miR-34b/c”” and miR-449™"), miR-449™", and dKO (miR-34b/c”" and miR-449™"). B. Primary
culture of the oviductal epithelial cells (%400, scale bar=50 wm). C. Identification of the purity of the isolated oviductal epithelial cells using
immunofluorescent staining. Ac-a-tubulin for showing ciliated cells, PAXS8 for showing secretory cells, ACTA2 for showing smooth muscle cells, and vimentin
for showing fibroblasts (x400, scale bar=50 wm). D. Phase contrast images of organoids formation and growth from WT mice and dKO mice (%100, scale bar=
200 pwm). E. The numbers of the organoids with different sizes were counted after 8 d. F. The numbers of the organoids with different sizes were counted after
16 d. G. The total numbers of organoids were counted after 8 d and 16 d. "P=0.002, ®P=0.007, ®P=0.004, “P=0.006, *P=0.001, “P=0.011, “P=0.013,
compared with the WT group.
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Fig1 Morphological comparison of oviductal epithelial organoids from WT mice and dKO mice
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Note: A/B. Representative mature organoids with epithelial invaginations and foldings (arrows) after 16 d of WT mice (A) and after 28 d of dKO mice (B)
(%100, scale bar=200 pm). C. Oviductal epithelial organoids culture of WT mice and dKO mice could be maintainted at least for 4 months and 17 passages

(P17) (%100, scale bar=200 pm).
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Fig 2 Long-term culture and passage of oviductal epithelial organoids
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Note: Comparison of the histology structure of the oviducts and the oviductal epithelial organoids from WT mice and dKO mice after 2 months of culture

(scale bar=50 pwm).
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Fig 3 Structure of the oviductal epithelial organoids under light microscopy (H-E staining, x400)
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X 10 000 X 25 000
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Note: A. Transmission electron microscopic images of the ciliated cells of oviductal epithelial organoids of WT mice and dKO mice after 2 months of culture
(%10 000, scale bar=1 pm). The images on the right are the magnification ones in the dotted box on the left (x25 000, scale bar=500 nm). The white line
showing the arrangement of the basal bodies, and the white arrows showing multiple disorganized centrioles. B. Transmission electron microscopic images of
the secretory cells of oviductal epithelial organoids of WT mice and dKO mice after 2 months of culture (x10 000, scale bar=1 pm). The images on the right
are the magnification ones in the dotted box on the left (x25 000, scale bar=500 nm). The white arrows showing the exocytosis granules by the secretory cells.
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Fig4 Microstructures of ciliated cells and secretory cells in the oviductal epithelial organoids
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Note: A/B. Co-immunofluorescent staining of Ac-a-tubulin (showing ciliated cells) and PAX8 (showing secretory cells) in the organoid sections (A) and the
oviducts (B) of WT mice and dKO mice (x400, scale bar=50 wm). C/D. Quantification of ciliated cells (C) and secretory cells (D) of the organoids from WT
mice and dKO mice across different culture time. "DP=0.004, “Z”P=O.005, @’P=0.001, Q’P=O.000, compared with the WT group.
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Fig 5 Cell composition of the oviductal epithelial organoids
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Note: A. Expression and localization of Ac-a-tubulin, FOXJ1, and PAXS in the oviductal tissues and oviductal epithelial organoids of WT mice and dKO mice
using immunohistochemical staining (%400, scale bar=50 um). B. The expression levels of ciliated cell- and secretory cell-related genes of the oviductal
epithelial organoids from WT mice and dKO mice detected by RT-qPCR. Tubb4a and Foxjl for ciliated cells. Pax8 and Ovgpl for secretory cells. C—E.
Western blotting analysis of FOXJ1 and PAX8 protein levels of oviductal epithelial organoids from WT mice and dKO mice (C) with quantitative analysis of
FOXIJ1 (D) and PAXS (E). “P=0.002, 2P=0.001, ®P=0.000, *P=0.018, compared with the WT group..
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Fig 6 Expression levels of ciliated cell- and secretory cell-related genes in oviductal epithelial organoids
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