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HE F MK BB (testicular organoids, TOs)HE A —FF#7 3% 49 = 4 BAD)RINIE FRALAL, A AW
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QIAZR ARG RBRN, AR S At mlo kR (QIERREL ML, FF % T @) Rt E
HEALMWART CPIFRE UL, TOsHS LAFEtrminty A%, AL 50, Bivkmies &
HMtmfe e 6948 ZAE R, FFEES— R8N it T, Z X EE2FE T TOse A S mfet . A4 LR
M G AT A AR B IR . TOsHE AR AR A K ah A 50 fRAT S HE H Ao MR IR SR 42 - 4
TERITE CAEMTRF ST RS ITE . DRI R AW Im RS R FFRET T EFx.
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Advances in Testicular Organoid Construction and Applications
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("College of Veterinary Medicine, Jilin University, Changchun 130062, China;
*College of Veterinary Medicine, Gansu Agricultural University, Lanzhou 730070, China)

Abstract TOs (testicular organoids), as an emerging 3D (three-dimensional) in vitro culture model, pro-
vide an innovative platform for simulating the cellular composition, spatial structure, and partial physiological
functions of the testis. With deepening understanding of spermatogenesis mechanisms and tissue engineering tech-
niques, significant progress has been made in reconstructing testicular structure and function in vitro using various
cell sources, including primary testicular cells and iPSCs (induced pluripotent stem cells). TOs are capable of sup-
porting the survival, proliferation, and differentiation of spermatogenic cells, simulating the interactions between
somatic cells and germ cells, and exhibiting certain endocrine functions. This review mainly discusses the core cell
composition, biomaterial scaffolds, current applications, and developmental challenges of TOs. TOs technique not
only serves as an essential tool for fundamental research of testicular development and the regulation of the sper-
matogenic microenvironment, but also opens up broad prospects for applications such as the treatment of male in-
fertility, reproductive toxicity assessment, conservation of endangered species, and drug screening.
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2 20t 20 WI 3DLHZAEE 7, 1 HAE A i AR TE 20
G NGE T 214w, 1568 T FaRAEw 54
YL IRFEERG o 20094 /M iz 2K 2% B 1 T
R AR G 12 AU N B, B S 2 Bl A B R AR
HEAHHAR L, SR 7O FiE . ARy
ERARBEEMEE T2 —, BHEIRE (testicular
organoids, TOs) & ¥ 52 . i 4HAS ARG b Bz v )RS
Ji 41 ffd (spermatogonial stem cells, SSCs)%r &5 46
1k, F-5 SZFr4n i (Sertoli cells, SCs). & i AL g
(peritubular myoid cells, PMCs). [#]/Fi 4l (Leydig
cells, LCs)5 S FAAZM M LA — & Ll L8557, K40 H
HALJETE 3D E R o

TOsHE A R 52 AL AN MO 2 R 2 [|) 45 44 T

‘ @ And/or

PMCs

ARRThEE, F TN T R AR MK 1) L5
4 (two-dimensional, 2D)4H iU 55 F= AEAR AL 52 A AR HE
A B I R 7 T A SR BR A, i A g e AN R
KB B BAE RS AR ) TOsHEAY | A 5T N 52 ] SIS A
SR T RSN, X P BB BN 7L
ALK B ARG T RAENRSE AL T EE TR, EAEHE
PWAEWBIT . AL 2GR A7 A
23V S U R I 1T S R .
TOsHIHFt K e B 78 i iRk 45 2D 35 77 A Py Sk
WA SRS A B T R R . R 2 S
T RNALURI R IR iR 1, (HOR AE SEILAH R i 5
PG KA ERr. B % 20154F, B0 2 AL40
LA EL A FH AN 20 B A0 I 5 A R N BR AR, FE4 A

And/or @ ‘

uSPG \

& ,J |
Culture methodology —> \\ / <«—— Medium composition

Confluence

Lumen
formation

, "G

PMCs: % JE WUEEAHML; SCs: SCHRFAHM; uSPG: AR/ KE I AHM; ES: LK ARS T-4H1; RS: B RS T-4H/; SpC: KRR,
PMCs: peritubular myoid cells; SCs: Sertoli cells; uSPG: undifferentiated spermatogonia; ES: elongated spermatids; RS: round spermatids; SpC: spermatocytes.
E1 2328 B (testicular organoids, TOs)T i~ B E (ARIESE ST [3]11E 0

Fig.1 Schematic diagram of TOs (testicular organoids) formation (modified from the reference [3])
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KRS FEURE i 4t 0 5 JoT S50 28 A W s
H, TOsSHITI A ARG URGITE . M5, ASGURAT
FH R NFERI B i, B IR BRI R
PRV AR B IV IRAESER O ), AT IT AR
RZE A H 5T 2 58 T4} (induced pluripotent stem
cells, iPSCs)S5#T IIANMIRITIIEE TOs. S5 Fefidt
J&, EERIATREE 1A TOsP e RS TOs A (1)
AR B H FHAE D SO R L S TOs R
FRIk % 5 07 TH, £ T AR R A G

1 TOsH#ZILABIMIEL
1.1 SSCs

R T R AR T 22 FUR 0 5 AR 40 A 1m) o 4
HAER, T SSCsat A= 5 4H M ¥ B A4 40 i, PRI b AE A 2
TOsH, U278 53 7% FESSCsTMIA S A . HF 783K W,
2NN I AE TOs T Lt A2 ke =SB, 72—
SE Y0 ] P4 1 52 SSCs [ L A7 H A 22 52 1 TOs I R M
DR ML TE TOsHA) S AT H T3 24 4 15 SSCstb il . TOsk:
TR RS RFAN R R SSCSHIAEIE « BB AL,
R E R = 52 KR R G5 I TOs HY, SSCsRE4ERE
I EA . R R R ST A,
AT 2DE5F%, 708 TOsH SSCs %5 A A 4H i 1) I Wik
KOV 525 A, W 3DESFR1K R h 1) SSCs& A K5 4
JiTT B B T AR P S AL AR BIRAS . RATLL L H S
B2 AU RIR, 7 E54lifk 7 SSCs. SCs K LCs,
K = A A  8: L I B TR A e IR, M T
PRI A TOs?
1.2 SCs

SCsAAL T HI 4IRS B A K b 52 A 1) B2 AR A 1) e
— R, MAREAM R B AR EIR. R
SETNRE . SCsH B3G5 M BOAE PR BUART, X — B
ME LR 22 20 AR S 8 B 2T F M, H AR (8]
KA R i S5 7 AHAT SCs pR 24 5 8 3ot 15 i 2
TERCR B &Rz, RS AN AR 7 R AR SR E AR
FBERE . RBGANSCs BA BRI B /1, I
F T TOsHR A [y e 7 590, (H K il 34K SCs e ik 4E ¥
SEREIKE T R AR, 3 T A 78R 5 4 A R 1 I e K
TR [H], A2 38 B RS o

£ H i O K TOsHE AL A1, SCsil ¥ 4b T 53
IIRZS, R HE TOs I SCs A LR I 1) 5 35 7% 2 A
R MR, HIHIEAGEIY B 14 N R D e
VRS IE B AR RGBS H 010 TR FH A

SCSHIEE I TOsHE AL | 5 2 TSR (1) 52 AL 400 P 45
¥, XA e 5 B SCsHI ML RE U ARAT R 1 B4k,
B R SCs e % 8 1 7% 4L 3 R AN e I 3 5 5 Tl %
R E Iy 2L FE Y, A TOsHH I A2 K5 48 i e
LB R 7 AR [ N, H TOsH 2% S2 1 4 Wb g /), (H L
) SCs 1 ARIE B RHCIRZS B 3 TOsH1 SCs ik
HORZS B T30 W] B T 52 MR At s
XL 2N AE AR B O 2 R, (HHSCsA I H AR %
PVRRAE, Gn3fAEAE JuiEeE . AR A SR EN, 5
LI AR 7R SRR AE TOsKE 74k R P ifs X it
SCsfl .
1.3 LCs

LCs A Il I 55 73 Wb S2 i 15 5 B RIS F T K
A, KT SRR 3 S R RN AR K 4 B A7 s A B
PEFT, B R, K2 Hout 70 d i ke il 5 [ A s
KR [3B-F4 25 5 [ W5 i 08 (3B-hydroxysteroid
dehydrogenase, 3B-HSD). 4}l 4.3 P45S05 % 1111
FIEARK 1 (cytochrome P450 family 11 subfamily A
member 1, Cypllal)%5 (13 IEUE B TOsH LCsH A7
fE. LCsfE TOsH /M7 {E 25+, Al AEfL T TOsH)
SREEL AL ERBENL A 1. YANGZE IR CORTEZ
S SR B, TOsH I LCsAENE = 2L 22, XYL
B Jo FL SRR AR BOKF R R, 3B S2 R AR e ) TT AR
NV TOsH LCsUIRERI EE 2 4. SHIMASE U
FUR A, N6 FLCsEARIHR = 17B- 52 k2 [ 1 Mot S i 17 e
REEA RN, TR YRS 4% 18 % SCs,
FH SCs 78 B SE Hi 1 de 24 G . PRI, 25 7 TOsH AN fig
YERF AR B P DG R, AT e BRI A A
S, AT REMANARS T R A IR TE 3 32 g

LCsTEAN[FIR & B B A 1l 2 [ B 1) e 75 AN ]
AR 2 iR W] e I TOsH iR 1 )
e U7, R fEM E TOsN T Re R A ARIKE
BB LCs, A fig S8 i LR N RGA BE . 53 4h,
FEATT 46 20 FLAE 0N P B2 4 PR ke sI2 L SR 48 B 1 1
AL AR BT I T 7 18], 3K — SR O A ik A
KT HABINA UL ABLE TOsH b 7 i — PR

&

Jlo

2 TOsH RAREMI 221

1ETOSH R, £ A R4 2 R
BN S 3D K20, i SR
RV AN IAT , T TOS UG5 HIRTIIRE . AT 4F K,
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Z R ED R ETE R R (IR . i 40
BRGSO R (I R AR IR . R
LS BETIZ R T TOs R 2 o
IKEERR I R 27K, R AIREL S K R &
Yk KBRS SCIR A N ARG B . A o fk
JOEFRAT AR T 3D, I A RS T LK
SCHEFEIE R T AR K T, SO0 40 A 1 e 2 OC EE RO,
IKEEIE T3 N RIRFNE B2, RIRKEER & A 4
By, WK SR~ B JIE Wl AN 41 B 722 5 (extracellu-
lar matrix, ECM)&5 | X6 pl 43 B WA 250 fonT
BEARPERT, T KB (9140 3R L0 ) N A2
G, BA E I LRI RE .
2.1 EREE
HE 5 B2 (matrigel) 2 5% & M7 i Englebreth-
Holm-Swarm/Iif g A & B JE AT R, 32 2ot 45
JEHEEE [ (laminin, LN). IVERE . $E QA6
TR TR B 1 2 S 2 S IR AE AR T PRI
A, 1E37 °CI RAAZIRIY 3D S5, FERE
IS AR FRAR 2R A, SCs B H U AR IR HE 51 1
A, K L2 6 D0 A S 7 T R RS X3, 32 ) A
RS R N 52 AR b R R ARG M v FEARBL . ik
Ab, BRI REdE— P15 T LA B H R R R
S5K, JF AT SR AR RS A0 M AE AR A o A R ROR
BEHT B A 2 WIS BRI
ALVES-LOPES# PUJT R | — it T = 2 FE i
J2 BT B B TR AR R, IR 20 H 68 K B S8 AL 20 B Rk
IR T TOs. Rz R T, SCsRAAGARIE AL 1
ERGEM, FEREPMCs B, {HIXEEPMCs LT %A 1
W5 QAR XEEIRGE ML 4 T D Re
P F) 1M1 52 J57 [ (blood-testis barrier, BTB), A 4E£F K 4
ARG AR PR RIR 3 . T dh, AR R A B iz ik
A, WA SRR AL A F-o(tumor necrosis factor-a,
TNF-o)F1 9 40 i1 /1 2 - 1a(interleukin-1o, IL-10)Z 5
() 2 1 I NE, TS 80 TOs T 32 461 AE ARG 4 i %k
T R/D I BTBIHIE I B, IXLERAE 5 52 FUAR P SE
50 aE FAHAL), EDMONDS%E BHRIE T 55 —Fh /N
S2 LM AR FE 5 I S IR AR B B IR R Tk,
RIL T TOsHR Z I N 73 s D e BA AR R A OC I
Itk , DE MICHELE%S P55 i 7 3 i Jist 1)
LNJ2 3Kl SCs H 4 B il 400K 22 (1) OG5, L LN-111
R RFEX —VEHIZ O A . LN R84 221000
MESHS, 25107 SCsAA RSN 735 5

BT S AR i S5 B 1 g R AR B, A o TR R
JR BB G55 TR R B TOs 1, REMLEE R T 2
WG I AEREANAREY . AR L T JE U A
TOsAR ARAN B8 47K J57 40 Ff ) s BR 40 B slORS BR4H i
A - 40 BRI 3 20 0 AL AR, (R LR A A1 B 7 52
HIRLER T AL TR 2 ks, 2R, T
B R RE T g A 2R, WG TRk R
FIT 7= A 1R AR A AT 384 2 A AR U N L
2.2 HRIFBEIEFRIA R (soft agar culture system,
SACS)

TR NG R — i g B SR B R SR 2 0, Ho
R ) AT R M T AE HLAE B vm iie JE R RIS, 8
TE5HMMA MRS, MR I St e 1)
RS, NSt 3D LA, X —REME BTG
B s A 7 3 TOs AL I 1R 220, B AT V2 B F Y
SACSZ R M Z B NERE i, RIH 52 H 2l s
HAR SSRGS, 813 AE Tk E A
) 25 B () S 2 B e b BB R R IR % T 8 9
Wb, T RORR BSOS e S . X P ANMY
R A AR 1 T R N a3 NI Y 5 L B U N =
SRR HE RS TR RR SRS 770 BHEFATE IR
FEAS ST B NEBE B 3G 72 1 /N B 52 ALZH A st
P THRE R A BN JERR S AR A T A BRSSP Hh T F
TR SEK . GHOLAMIZ: BIAYAE /N R SACS
Hod I ) MR B T RS AR T, IR
TR EHIRIERE AR, HETR8 REVQ
T () /N B S2 AL B RT T R AR B ARIR S5 4, e & TT
LR B NIEAIEH KT
2.3 ECMF0 i 20 i1 7 & 5 (decellularized extra-
cellular matrix, dECM)

ECMFZEHREEN. LN, FiEEAMED
2 ML R, 3D S P A AE i 4 1 o0 %o 4 B R B
85 AN 44k E AT B B R A BY. dECMEE R i 4
MU ARCRE 7 ECMI FE 2o M2t , R IFRA 1
ECM S J5it: , iX A Hpl oy 1 3DEEFR ALY 4T BN
(PI3AR AR B, dECM AT 4 3k — 2D 1t B ok R BVH
AR ALFE AT il B3 PT ¥ R ) dECMUZK R, FH T4t g
0, 35 BICR AN In B 85 77 HE B

BAERT% PTH] il 4F J 5 & 3 AN 52 0L 48 g
K TOs, F44 H B T M N 52 A48 i v 3R )
ECM L1537, K ILE F ECMAI A FH ECME: 77 Hi 1)
TOstERE FI B ZER ; TOsH 1) SCs Al P74 B 25 3%
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BB, R A A i KIS 48 ; 1IX 2 TOs
WRE IS 2 B SEEAA AT, T ECMA
HHLE R, Nk H dECME/CECM. REZAEI
TOPRAGGALEH% P50 3~5 H 1% /)N B, 52 410 i
FINFEIRIECMCEE |, K597 15 dfiE, £ dECM 32
R T LCs. SCsAI SSCsL Rk ) 22 4 il TOsH:
ZER . ZHBNERIESE, 2T dECMA I TOs B 4
WHER I TIRE, A S SSCsOML T ks T 41 -
VERMEULENZE M 52 FU A 23 3 B dECMIK ik
5, P T ELds AN 4~7 AT b 4 25 1) 52 R4, DA
RIS TOstR R 25 BIR, 1% TOsHL 5 i SCsHl
AR 2 A RS T LIRS R S R, N T BB S
PMCsHILCs. ST 5t A @M TOsH b, %k
T dECMM ) TOsH LCsAEIREE L . H4b, XLk
KB ELR WA TR T, HEAFHEE
AR5 4 3(synaptonemal complex protein 3, SYCP3)
BH P20 B, (H BB 55 72 R E K, SYCP3FH 41 A
BRI D -
24 REER

JiE JEUR R ECMIFIRZ O S5 M B 1, DR s
TYHAEI 3DE;F% . 7E 37 °CAAF ¥ pHAE MR TE 1
A ATk TRY R D B 1 A BRI BB, LEE
24 28 18 H % K BR 52 LA e A AR TR N /AR 3
R P2 P e B B PR, R ILTE IR R TS NI S
TEREFR22 A YT W2 8 2 2 I SCs, HAEHE
KGRI LCs. 5 2DE 4R AR, it J5 a1
SCEE RS AN B IR 23 S bR ] A TR KPS
o, PRI M B TS 1N, KW SSCSTEAR SNy
TE R T IR o 245 RS T 40 . LEESE UOIE AT
FuEEmh b, 8 O R R B A B R R R —
E0 3T AR BE I TR T R R R, SRR
I f4 K B8 1 2(protamine 2)FH M B A5 AR 40 i B = 0
W, 2 S IR AR R TR ARSI LT 5 T A i R
RESH L ) B0 A5 4K 741 73t . KULIBINZE M%) |
IR AR TR RIEAT TR, /A T 4~6H
U4 &) BRUFH 8~12 JE 8 e 4F /1N R [1) SCs, 25 R B 7R %) B
SCs J A /N B SCs7E IR it 8 1 S 2R 7 B &
2 IEIRG M RE

BRI 5 B I MUk P R A 55 HL A2 I
B8, "R FECLREM ALY, B E CH K T iR
P A T (A 25 A8 RN S A R AR MR i i —
[ R, T T R DR B R S B RS SRR S R T

TE G FE, AT 53— IR 5T
25 HibEZEMR

TOsH G R St Bk = 1] 8 2 BLAS A= K 40 f 7
INEEER R SE R IR IR 22—, 2% B A (organ-
on-a-chip, OOC) ] 18 it it 25 il 22 Gt fif X A ] Rt
TES AR RGN R TOsH I, KT RAEM)
R BT iy ELRREEmT (A BT i 0, {81 B3k
IR RGO R S 1 TOsHAR &, K5 23w i 4 it
BREFEB IR PR TR h ki o, RS 78
HECMJ S B3R 2L, (HARA L (LCsFISCs)FA= K5 4
MU TEIE IEREEHE S BT 22 2 —Fh 3DFTEIHER
HIFHONTE R ZRIERTR, & B RS0 m
Sk (G723 )BT M TR LA/ NIRRT Y, IX Be 2 Sl
WA B e IR b, W AN K 41 4k
Yite A, fE/NRR, CAENT T SSCsTEGN K LT 4k
WG 223008 FI3DRE TR . W T4 R, fE R
WEFLIR B R TG 55 H g7 22 S48 I, SSCsIFf i AAE v,
TERLBE 7 00 . 52D FRAR L, 2SR LR
28 b REFR M) SSCsH — ST PEAH R HL R I R IX B2 R
W, KRR YE S 28 0] LA SR A T
Jii B7N B SSCs & A= 434k

3 TOsHIR

H AT, TOsHIRL A = ZARILAE LA N = (R ).
3.1 HBFEREEIMEE

TOsAEMS R4 2 FhgH IS AL, 2 BL4H M ] rAH
AR, DRI 3 RS TR A IR ST . SADRI-
ARDEKANI ] B\ U 78 25 SR B, TOsHEWS S HF
SSCsFRE /> 245 HILE RSN oAk, MITTARLA P kS
FRASRE . R H ANz B 1 TOsH A= A 4 i
73 A BRI (298 0.2%), {HIX — KR B ATY B
& . PRYZHKOVAZ%E " if CRISPR-Cas9Fi ANG ¢
Fehric R E N Z BET- 40 AN 52 Jugn et | 7R
T i HE ) SN R S TN 22 e T A R 1 4 i
BRG NK2AMMpAILEEFE. 535, DOBRINSKIZ]
AUV b ik K] g i AL R T ERBOR , R L T SCs
Al Hedgehog 5 ‘Tl B E S AEAS KA HIEH . H
S5 R, T8I DN Y AR A B TOs, A2 BF 7T 52 L
KRB FRE T R AN R LA
3.2 HESMITHL RAYFIEEDR

EAE AR VE AL 7 1, TOsR I B EMH . 1%
20 1 2B G B PR AR = EAR S W SE S, AETE AR 2=
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SR K AR R AR L, T TOsRE % 8 4 b
W), RO AR T EEVE VR AL e 2T ik ) BRAR TR
SADRI-ARDEKANI& CEAL 1 AN ZE TOstE i 714
FAEEMEVPAS AL () T AT 1 . M AT TKs TOs 52 75 - DY Ff
I RAHCPUA 225y RS 250 (R % g £
FHREARIEIAT ), SRR R I 2 5
T TOsH , 200 Ff 775 14 35 52 7 B A 1 N B, L 1Cso
H3 583 & T 2D 7R R . ALVES-LOPESZ: PRI
OVERGAARDZ I 2 1] TOs#E AL | 2L A5 BTBI# A=
HRASON, BETE A 5 75 1 DRk RN 25 4 7 i S8 R R AR
ER . 54k, NAKAMURA %5 UIE 4 2 TOs 571
I I (R SRMERE (AT 52 U EEME ) A B SE U, &

S 7 R AL T 2 A TOs R AR RS 4R M ) B =
T TOsE N A FATEME VP AL (1998 /1. LARA
LU LR B, FETOSER AL ) SRSERR4AT 2K — H R
P T 1 B O RGE E  H E AEA A B A ) %
. ALVES-LOPESZ:E Pf{Hff 5% &K I, TNF-ofl1 IL-1ot

F S50 15 S TOs AR RS A1 MLA75 SR PRAR, FFaSR
H A 5B X SR N ISR 45 R T — B
TR AR 22 28 B 0 R G th A B 4 i 75 P
FORRAE TR 7 7], 1% 3R GEii st ot H B i e i Y
NI RSB, UES2 7 PR BRI 6 I N 7T 38
T8 B 0 B IR RS, 33017 3 B TOs P A
YA, TR R R A BB 7R (1 TOsH I R WL %
F) U X R LRI E T A A T AT MU Py AR
RFAE, 752590 e A AR B B VA TR T RE R T
A FRAR S
33 £ BHIMREFER

TOsTE N A H/E 0 T H, BARMEIT )y
S LA TF FR I H o (0 2 AL 2 Uh 4 B i
S2ALANAR AL EE TOs, LAAGIE — N A i i < A
TR, FFEREREEEEBM AN . HAT,
TERTT VBRI BT A R AR AF R B 22 U, B
FEZAEE O BN W), YT e e 4

1 TOsHIR A
Table 1 Application summary of TOs

82 FH 4T3 FAR R 5 17 E RPN
Area of application Specific application References
In vitro models of Supporting spermatogenesis: TOs supported SSC differentiation towards post-meiotic spermato- [6]
spermatogenesis genic cells

Combined with stem cell techniques: CRISPR-Cas9 gene editing were utilizes to label cells, [10]

enabling co-culture of human pluripotent stem cells and testicular cells in bioreactors for develop-

mental studies

Signaling pathways and testicular morphogenesis: the roles of pathways like SCs and Hedgehog [45]

in testicular morphogenesis were investigated

Reproductive toxicity
and drug screening
models indicating greater physiological relevance

Evaluating chemotherapeutic toxicity: treatments with busulfan, cisplatin, etc., led to dose-de- [6]
pendent decreases of TOs cell viability, with higher ICs, values than those in 2D culture systems,

Simulating BTB: specific TOs exhibited physiological BTB functions, which is applicable for [24.,46]

toxicology and drug screening

Testing environmental toxins and endocrine disruptors: phthalates increased spermatogenic [4,47]

autophagy in a dose-dependent manner; ethinylestradiol treatment significantly reduced spermato-

genic cell numbers in TOs

Application of multi-organ chip systems: liver organoids were connected with TOs via microflu- [48]

idic circuits to study the testicular toxicity of cyclophosphamide after hepatic metabolic activa-

tion
In vitro models of

fertility preservation chemotherapy to preserve male fertility

Testicular tissue cryopreservation: immature testicular tissue was cryopreserved before cancer [49]

Autologous transplantation: in primate models, sperms derived from autologous transplantation of ~ [50]

cryopreserved testicular tissues resulted in healthy offspring via intracytoplasmic sperm injection

Construction of “cancer-free TOs”: healthy cells were isolated from cancer patients to construct [51]

“cancer-free TOs” for transplantation, mitigating the risks of cancer recurrence

TOs: 52 MISEF; SSCs: K5 JFE T4 M; SCs: SCFF4IMI; BTB: Il 52 5 5

TOs: testicular organoids; SSCs: spermatogonial stem cells; SCs: Sertoli cells; BTB: blood-testis barrier.



1482

Gk -

LA PR R A o R R ) R TR LA B RE KA 207
%o FAYOMIZE UG ] B A ROR IR KA 132847 5
R SRS, RN W7 @M, %45 RISIE
TR BRI AT . (BAE B A M B E B T
AR, A 21% 99 4 7T RE B2 AL AR
AR, PRk, FESR AR B I R, W IE I A ke
ARERCRS R 55 R U7 ST BRI, AT P A1 Joe 40 S 5
Bl NR R — BIX e s 1 2% e A A
FYGAE, A Ty 40 R AL SR 8 B HEAT R AIRT
R B 1 A L 5 T

4 TOstHRBIER M
4.1 HHREKIREZ R

K ZH TOs 38K F MBI i 504 VR R A 21 27
W R ARG IR 7 vk . (H N R B A sh
ficf 52 U2 S IR T I i 22 PR, WS B ] A,
AFRECIH A SEARSE RS R BRI S . BhAh, X8t
JEARGH B A 7147 386 5 A PR, 3 DA 2 K R s
36 R, axX SR | 7 E R AS T AR SR TOsHIIF K
5N . S5 IX s i, iPSCsR I T E KB .
iPSCs B A7 Z [ 04k 8, AT AEAR M4 v AR B 41
i\ SCsHILCsSF 2 Mg AR A, X — Rt O 7
ANERA N SRR A5 DUBRUE . AR1T, IPSCs 4 [l N
T W 2 e e e R, a3 K] s ot 2 A7 7E B0 IR
AN 2 B M FR AR E . N BRRIX B R, H
AT U 9T HE R 50 B MR TR AR 55 5 V2D
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