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SEPARATION. PURIFICATION. CELL CULTURE AND
IDENTIFICATION OF MICE SPERMATOGONIAL
STEM CELL

ABSTRACT

Spermatogonial stem cells (Spermatogonial stem cells, referred to SSCs)are adult stem cells
which are settled in the basement membrane of the testicular seminiferous tubes. They can not
only self renew, but also differentiate into the various stages of spermatogenic cells, continuously
differentiate into sperm throughout male life. When offered some certain conditions, SSCs can be
induced to differentiate into embryonic-like stem cells and germ cells. Spermatogonial stem cells
has broad application promising in the treatment of male sterility, production of transgenic animals,
stem cells in basic theoretical research, and conservation of genetic resources , and now
spermatogonial stem cells has become a new hotspot.

Spermatogonial stem cells are quite rare in the testis, accounting for only 0.03% of all germ
cells in the mature testes. How to obtain SSCs from the testis is the key to the reseach of SSCs.
There are a number of Articles reminded some methods to obtain SSCs, for example gravity
sedimentation method, differential adhesion method, disk method, cryptorchid surgery enriched by
Percoll density gradient centrifugation, magnetic cell sorting method, fluorescence combined with
cell sorting and so on. With different methods , activity and purity percentage of SSCs are
different.In this study, we built our protocol based on human spermatogonial stem cell separation
and purification methods , which use the two-step enzymatic digestion, differential adhesion and
flow cytometry sorting method to get the purified mouse spermatogonial stem cells. After SSCs in
culture ,we identify SSCs with morphological and fluorescence characterization combined. This
system has been basically established and the protocol of the separation and purification of mice
spermatogonial stem cells been improved . It is a pre-experiment of confirmation in future for the
potential exploration of differentiation of spermatogonial stem cells.

Key words: spermatogonial stem cell, separation and purification, cell culture, identification
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PEAY AR, X SE AR BN R R M SR AN, A5 RSB S B AE GO / G1 A, —BE4ERFRI AR
JaBH CNRZR 3 D B, 97 /NRBASE 6 R, — 88 B O 2 1 R 40 B SR/ Dh g,
) SIS By, B 208 JRAE MRS /N R P, SURAE SCHRP AR, J3 A DUKS S T4t i o
(RAG R AR s 2 — 08 29 T Oy 1 ke 4 o D) e A R 07

1.2 BIETEENEDFRT

1.2.1 &R
H AT X 5 5 280 W0 RS SR T 40 B SRR 7 B0 LR R . BAZNER O, T4t P 72
B 5 7 HRORS /N JE TR - ORI 40 e, BRI LRSI R 4l i, BARZ) 14—15um;
Mo — A BRI BRI, A% N A BUE ) g i, Je s s, N AN &F — A2,
ZHEUEN T IZAANE R, IRAN, WA — R PEIRZAZ, 1R R O A7 AE
AR KIS, —ME 3—5 MNMZAT I, Gt AR R T A RERE IR A0RE , 1% PN 1) 2 9 22 B0 R 8,
1. 2.2 BA5E LR
AW (Niche) JEAEYIMARN 400 B BT H 8IS R e K B 3. 7E Niche 1, F

53
—_
A
N
/
—_
el
=



=i\
XEXAAE NRME TR B, AMER R

Shanghai Jiao Tong Unlversl(y

QEE@;@%?X%Q&E%E’JT EPEIRIR D2, AN 24 B PN T- A0, A REIREETE
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cells) B (LK 1),

__— Serfoli cell

> Cells of spermatogenesis

—— Spermatogonial stem cell
—— Peritubular myoid csll
__—— Leydig cell

" Blood vessel

1: BETHEREEN niche REHE

T ARG I R RE, WIS O MR EEAN Ay RS TR 40 M B 2R
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I, BAENRE AL 108 M, 276 2x< 104N IR R R T4, SRR
IACAE TR AR 10.6% « FETEAHMI 1.25% « AEFEZA0 I 0.01% ~0.02 %51,  [ifi & 455 1 18
K, FEIET4IM ) BRI R IR N, SEUMARMAERERE 112 HTRE .
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Mark ;pecificati
e Specrficatica A A [, Tata] m [ B [spc[Rs]ES
KR The transmembrang tyrosine kinase receptor: . N N R I
receptor for stem cell factor (SCT) ) )
GUMAL derm Cell Muclaar Antigen 1 + |+ | + + + + + +
VASA (MvED ATP-dependent BNA helicase (from DEAD- i % i

EE2 antigen

GTP-binding protein; required for cell
translormation and interaction with the putative
effector protein GAP

AL

Deleted in azoospermia-like an RNA-binding
protein, one of the members of the DA Tamily

Stras

Stimulated by retinoie acid gene %, required For
premeiotic DNA replication

afh=integrin

factor (GDNF)

(CD491) A cell surface receptor which mediates cell-cell

fl-integrin and cell-extracellular matrix attachments L) R .
(CD2H

Ep-CAM Epithehal cell adhesion moleculs + |+ | + 4 + | +
Oetd (FOUSF1) | Octamer-binding transcription factor 4 + |+ | *

GFR-sl Reeeptor for glial cell line-derived neurotrophic | | |




g rd A%
}’ ]ﬁ)\iﬂi}t@- NERER TS B, RIMERREE

Shanghai Jiao Tong University

CD24 A glycophos.phatldyhnos1t(.)1 (GPI)-linked g | oa [
membrane sialoglycoprotein
Thymus cell antigen 1, a GPI linked cell surface
Thyl (CD90) glycoprotein member of the immunoglobulin + 1+ ]+
superfamily
A 173 amino acid protein that contains one
Nanos3 nanos-type zine finger, involved in germ cell e [ o |k
proliferation
Do A transmembranf: glycoprotein that plays a role i | | i | =
in cell-cell adhesion
EGR3 Early growth response transcription factor 3 b | <k
NGN3 Neuro g.enin 3; a transcriptional regulator that . v
determine cell fate
PLZF Promyelocytic leukemia zinc-finger oncoprotein | + | + | +
RBM RNA bindir}g motif protein, Y—linked; N I 4
is involved in spermatogenesis
Comprised a family of genes that are related to
the mammalian sex determining gene SRY; Sox
Sox-3 ; i + |+ | +
genes encode putative transcriptional regulators
implicated in the decision of cell fate
A cell-type specific transcriptional co-activator
TAF4B of the transcription factor NFxB; essential for + 1+ ]+ + + 1+ |+ +
activation of anti-apoptotic genes
Belob B-cell CLL/lymphoma 6 member B protein b | = | ok

Neuronal cell fate decisions, a signaling adapter
Numb protein plays a role in the determination of cell | + | + | + F + |+ +
fate during development

Low-density lipoprotein receptor-related
Lip4 protein 4, also known as multiple epidermal + |+ |+ + ++ ]+ |+ ]+
growth factor-like domains 7: MEGEF7

Proto-oncogene, structurally related to the
Ret growing family of tyrosine kinase transmembrane | + | + | +
receptor; involved in GDNF signaling

Spermatogenesis and oogenesis specific
basic helix-loop-helix 2; a nuclear protein
that functions as a transcription factor during
oogenesis and spermatogenesis

CDH1 (CD324) | E-cadherin, Ca2+-dependent adhesion molecules | + | +
GPR125 G protein-coupled receptor 125 + |+

GTP-binding protein 3 that maintains
the proliferative capacity of stem cells

Sohlh2

Nucleostemin

Undifferentiated embryonic cell transcription
factor 1

RNA-binding, cytoplasmic protein that
Lin28 (Tex17) | controls the timing of events during embryonic | + | + | +
development
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AjAg e spermatogonia; API: APalre , spermatogonia; A A i spermatogonia; Al-A4: differentiating type Al to A4 spermatogonia; B: type B sper-

matogonia; Spc: spermatocytes; RS: round spermatids; ES: elongated spermatids
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AL SRR T4l e R O LA AR Ak, 3E— 2D R AR B M e SR & — ) Hedgehog
BAEFEPUH; Lee FMHE IR E S L Re T4 L T ZEMEEY) WA T REA 4 5E( FD)
M4 . SR 5 A H I — B IR AR B R i 12 6 7 FD HIHRE R 259 .

1. 3. 1.2 259Xt etk e

TRIT 2900 NAR P I B IR AT AR MDA, B 20T I R P 25 IR AR W A R A i
B E () DRSS T e b & 90 () 25 MR PR A AR SEER B b A, st #28 K HL
ZIREFEEZ . RN IRA ARSI F2A RIR IR AE . AArER B $E /D pg s, AHE
Z NFani B R GERE 71, R oAb 2 R A,  ORUE T (R R IR G T
YRR T 2 B H IR K21 R RE

1.3.2 ¥4 5 245

1.3.2. 1 JWEAGT40 Bt 78 i JR R

FR BG40 IR T 3205 U0 R B T 1 1) 35 38 R AT A 2 P 2 i 141 o 1) S 30T IR A 2 i . A8 AR iR
T RIE R LA DA N = a FINZEIG LA S i RN = A N RIR RS, ¥R
J7ANERE () 1A AN 75 2L ARG 2 B0 T I8 i AR 40 52 kS ik 1 NSRRI DA RS as ik 41 g i%
R AR UL LT A T RN . SR T IRRR AR N7 118 — B2 41 i i
FACHL 2 G B o UM B ANE DL R A B e 4 T R B ), s 75 R FH VR G 4 e gk
AT 27 148 2 S TV R IR I g U2,

1.3.2.2 KR4

W T4 i Re R IA IR IE T4 MR A R T 1, H BT U S = AN R GG 2.
I3 B AEAL S RS R T A B AE PR AR R R FE A, R DA 5 5 A SRR G T 448 M DL R A= B 41
Mo I ERE IR 40 2 B AR LB A N i — e R I AR 15 B AR g T — AR T 4, B
BREEL . WRER . FAERTEK.. 7Tl E RN 5 LS .

WEFRN ICNFE R4 nT R A K E A, 2 1AiE SOV g, AN ZIR N, &
FUMEE I WWIT BRI B, RImIREESE . 4B AR RS A ZH 23 TRE VAR i R 140 g
Z—o BIRH AT B RS T 40 T 250 7 AR S AR IE , (AR T4 e 25 b
N FH BT 78 CARORS T T A A B (R, B8 BRS I T4 7E 3 25000 250 0 45 5 Tl 2
A WA N A 5

1.4 HBIR TR AR SRR

W IR A 2tk 1) R 28, AKHERG 40 M 5 RS /N 20 P B R At e ( SRR
YHB S D B S AM) S AR S A I AR A MU AE G EE RE J7 . K/, LUEE . RIETbRE S
M2, WA ZEMEEEE . Percoll % FEMA BEBS Ok IS MiBR ik T gH 7 ik 55
VAR

ZETRNEBEVEAN TR R R %, HREMTR, PRMKER, " TRREMRN S A SH
B ML RS IR 2 b, R 534 240 Fe ko B J ) W B i 777 3 s e b A TS 4t L, 4 B i) B T
HE o TR S 24 PR i oA O B B M BN 7, AR R TR ] W& o 9 — 5 T 0 AL PR RS B 2 B b R
3 ARG TR 4 L B 25 5 il B BRI L, T A A G PR RS TS 400 o v kS Ji 14 i B 25 ) WO
fElaminin 4 FREFR ML, O Lamininge A8 /N 38 A Mo A B R 2 Bl oy 2 —, B
AR TUEE 20 A, 1 U5 B 4 e A R RT 49 B A A RS S T4 . 22 BB SISE R e Ty v 3Rk A5 4l
FEIBO0% MRS IR T A . (HFERT LA, I HL 7R EAT AU S 4n B G BE e, R A0

Percoll % FEA FE B8 OVETC Ra Rk v a6, (TP, B2 AN [A] bt 2 ¥ 40 e /£ Percoll =
TS 0 J T R ) T 5 A PR RS E A s ) R B, MR A, PRk E RIS R T
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AL I4IM . Bucei LIS T AN 51% KA BURS RN, Sk B R
YA 3= B A1 F27%~ 35%Percoll i BEIA] . {H 1T I 40K B 40 M BV i i B2 2 ik, {8 i
TR E 2 BAKIEN, R R Es, AiREAE.

G BB 53196 125 1 Ji Bt 200 M 5% T e DR e 5 e 4 WA BR I RS e PE SR IR 45 6, TE A I
Yk, S8 I B S RGO % (% 4 IR R B T B E R R, HAR M ATERE A R, X B 5y
BIRR o PRl X AR O T K S A e S PR TR 25, R FH R R PR S M Ak A 3
MRk, BDAPEARIBEDUA B REERARIC AR S 5 ok . Brinster SEER 2SR SE LLEE S a6y
RIMPUFIAT RIEMEIR Y 2, R A0 223 52 151 178, 4% . Kubota %GR Thy-1 43R M bR
&, N R PEREEREAR MRS S /N BN B SR /N B LB A /D RS R R 40l 3R A
TEE6ME. 3065, AEAISAE RS R T4 . A ATTSZE8 A Ple-Kit, MHC-1BH 14 F1Thy-1RH
HEANSHAEGRB T & S2505 1 )5 T4

MR H BB FUE SRS JR T4 A B A R ORI, BA — SR R A, R4
KRR 1 7 AR L B G G R R, BRSO RR 10 BT B ) Gkl of 4 i idk
TG, SRS R SR B AGHEAT 73 i%,  ANTFTREAS J5 40 i 73 2§ 464K, . Shinoharal' 155 F 1 72
SRS IA S E T A RS SR T4 . Kubota s FH I ik & 48 FIRS J5L 40 i Ik P 34 B4 15
AN AE — A

1.5 FRREAMARE X AR FE MR 6]

Ty BA TE R G B BERTRE ) RN AL Ry e AR AN, fEA B Ak
TRIRMG I B, NARN ZA0T5 & A A, iRy, M. &85 RyE s
&, TARIE AR AR T A B A AT AR, LR AR T A B A re s T AT 4
FUA o3 A SR S LR (78S RE o 5 T T 20 A 7 T 52 L st 400K 7 R ) — B R E 1)
M, KA AR T AR SO R, BERE B REEET,  SCRESE A AL R B B A A 4.
(7 P D 4 12 A A 1P ol A PRy M — T A2 A1 ) A A R K ZE 2 MR L s 1 P fE—
R 3B A5 BRI 2 T —AQHT BRAR T AR o 75 AN 00 B N AMIEERE FR] (0175 00 T 5 1 400 ML 3 7 A2 4
S E SIS S N RETAIE, JF HiZZ TR 2Ok E =NMRENZ MRS, BE
2 J7 IR AL I fE

F G SCHR A D RS SR 20 70 B AUAL VAR A e BRI BR 70 B 1 22 57 W B
T IEE. I HAE RSN SRR IR, BRI LUE i A K A, AT SR IR
M6 A, AT 30 48, HARFREI G AR IR SCHR T 5 A 7 B S ARS IR T 4R
TRER %, Horpth A Z 3R 40 BERE B B I SR IRl , (2l SeieulRl,  Seaeqi s
SKIGIEE, AN AEZITTHERIAR, F—DLREEDEIA —EE a8 — M IREH
1 S8 75 2

R T AR THEMEAE « AP B N B TR BRI W TT . 8% LR IR 4
5T EAT T B4 IS T e i R SR IORE R A A F TN D3RR B R AL D RN
R e — ZFN R THS R T AR A S8, AUREE VAT ISEs:, 3T O MR T4 R0
B AL SRR R A PR, A See B A B SEIR 2R, AN SRR B, A B RE LR AL
WIF ST — BTG A/ R IR T 4R 0 7 B SR AU S I iR AR O BV D IR, DN 2 A R Se 38
S ftt R A MU RIE . BRICZ Ah, FESRIVAAR 2 Jm, Wfe) 46 58 I SR AU A A2 15 52 P 5 A I LA
AL PR 55 5% 25 A AL 405 S 1200 M0 E O o L HE 5 R 77t 2 AR R A 5 2 g o 1 1 it IR
B ORS L HES Y, (Hl TR AR, AR R SRR A LR, A7 2 a IR SE
BBk -
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BT NRBRTAEBRS BN

A5 SR T AR B — AR FOA O 2 VR SR A SRAS IE M Dh e 1) BE R AL 51, e 24 58 R AE
AR /NP SRR A, SRR AE SCRFARIA], AU T B e SRS DR 4 P A P 2 P i L 72
ARSI T NKE R T > B Al i SEIR B VR D R, SRS SR D B ALk, 22 7 i B
12 DA R A 70206 25 75 95 73 R R/ SRS S T 2R M

2.1 FERFIFN{NE

BEERZE M (PBS, GIBCO). DMEM (GIBCO). ffF1iiiE (FBS,SIGMA). JiJREFIV
B (sigma). MR AEFI0X (Trypsin,sigma). Trypsin-EDTA(TE,sigma ) it 5% Wi IR Tl
(DNase, %K) 0.1%H B8 i 55

THIRPEIR . R BB BB, Ml O

2.2 SCUGHTERER

(1) BL: 1mg/ml fZJABFIVY+1mg/ml DNases

R PRI IR ERIVAL3g, H12.7ml DMEM R, TowJEMEIES, MIASERT3000IAC B 47
HIDNase?& i (10mg/ml), JRE5].

(2) FEI: 1mg/ml % JFEEFIVEY+1mg/ml DNase+1mg/ml 10X trypsin+1ml 1X trypsin/EDTA

AR R STV Y Sg, FI3ml DMEMEfF, JC B JE M IS 38, I 500ul DNasel& i, 500ul
10X trypsinfil Iml Trypsin/EDTA, VR&I5].

(3) 10%FBS: 45ml DMEM + 5ml FBS + X{$iP/S 1:100

(4> 0.1%WAR A B— KL, 7EHEMAZ4m] 0.1%8 i, 34°CHE iR ok FE 4 LN
UM JE, BRI, 372 BiE, FPBSEEEVLLR, ffH.

2.3 SSWAIE

2.3. 1 FRECHGH &

(1) HAENK (P6) KIRM/NRIERIZIEAYE, OS2I w3 e, B
B PR B 3T (R 2/ AR T T 52 4L, RFEPBS R A FH

(2) gHfpsrh, TEBIE RMEE ISR 7R L2 a s, ok B kMg, ik
APBSH A Tl G F LB IR IR PBS, 43 1 [ iUk /N A 25 Sk BT BT a4k
R I A R 28

(3)  FHHERT34°CTRALT IR LB By JT, b /INEBR R o K I dr B 1) /NS 37 LN KBS
IR ML 34°C TR AR PRAE I 0538, LA FH RS 50 P 3& 2 2K AR FH ) 1]

(4) BEIEASEIS, /ANE 20K, tErr /NI R R E T 15ml & 08 B, FIDMEM
TN K, R AR R BRSO, FEFIDMEME B B 10mlA- 45, ## B UTRE105-4,
DA 2 /0N 2R TR HEORY B9 400 D

(5) LG, EHAHDMEMERIIMF10 8. VikETERGE, 72 G, HAEIIES, &
BRIRFT6 8, B EE N B A B SomIBE E R P, 34 CIHIRRARAEH 15min (]
3P S A ek /> B 2 R o SRR e R T R KD

(6) BB MR B0, 1,000rpm, 250 1min, 15 2 ()& 4 B4 R LG
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—_
el
=
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HRE1SmIEOEH, JUERE. SRR 1,000rpm, £5.05min, SRAGH LK E—H K
DUVEE R, 4R34 CIEIRIEIREH 15min. RS A MITIEH Iml 10%FBSE &I 4 1k lE A
FEAEH, fin14ml DMEMM: FE 2% 1E AR ER (1) A AF H
(7)) ERIDIREH IR,
(8) F 3R IRAT 1) 540 o 25 4248 1,000rpm, 5 .025min, FH10% FBSE(PBS 5 &3k A3 I UTTE,
RS R AT 3R A5 5 2R
2.3.2 HfEait
(1) ZE 5k EE
VIR B 20 M B 7 B AL PR AT 1410.1% WAL BRI, FRINZ5ml 10%FBS, i
BERIA o 8 R KM ) _E & UREE, 1,000rpm, 250 5min 5 FE ] 27 1ml 10%FBS 52 B 7]
SRAT LAt RS SR T 41
(2)  agn i ik
PRS- 4 e 57 IO R T 2 TA i, IR RPTGFR-a 1 —Pi, Wik Y k4881E
NP Wd . ZhuE, A o 3% SO B A e B AT A 0
4 H 1ml PBSEL 2 1) AR MR, nspl —Hibl 2297 pl FBS (R4 ARATE) , 34°CHE
IR FERAE H 25min.
—huEH A G, B0ulfE ARt IR, 42 1 40 e &3 1,000rpm,  E§0>5min. 700ul PBS
HEYUE, MA2ul ZHiLL 27 wl FBS (RIFHIRIIER) , BOB#AE, Bk FAEH20min.
ZHUEREA S, 1,000rpm, & 05min, PTEEH200ul PBSHE &, RIA]#EAT I =U40 43 ik -

2.4 SHLER ST

A5 SR TR AT B IR /N B AR BB N R A, BEAE R B AT, RS JR TR AE B &
SETE ) [ AN T2 A BRI 2N B BRI, B B B SO N, (B LT o A
b BRI LB T B . AR S PR SR AR S AR, A A AR T AR 0. 01 % ~
0. 02 %P, [ FR J5 T4 ML B AT I (G T 2 AU RS A, 1 D9 SR8 3 0 R OME I 91 e 35
B, WERBUA HE KN, VE IR G RIS AR IR AE 324 52 AL (e BORS SR T 4RI R RE 77, dn SR Atk
FH R, R BTG AT & B ELIRAR, 20 B SR A R AR ARG, RS D 4 1 20 P 5
HAREDRIE. ZREHE, NIV —BONT HEdA 4, K820 HEZEA, %480
HigEA, RNIAH, mRMANER3A A 2R N ik 15~19H X8k,

FEASZIG IR, FRATR A KA B WIN BRAE S SEaa Rl BORIRAT 2 AL L K i
A /INE AR SRR BT B, HR B SR AT RO A0 rhokS SR -4 i o EU AR D, FE iR
%, ARG B B S5 I AT R EAT I PR ME o B8 = IRAR 5286 5 U 48 7 45 IRIGFP /N B (465
AR IOEIE /IR 7 AR R T4, (EABLGFPIXAS A B 9 6 GUpt X 4L Jefs —
PiA— T, FGRAORERRCRA . BEfE, ASEIRHF A H B u6 i B BN RAE N
SEIGAT R, SR A o AL T VR R RS A S (EI3 ). MEBEE RS, BIREIRAT K
AN, BB E P R SR

M T BA T2 EAE AN R R R4S i N, HSUH LS 15 2 0 AR L, RLAN ]
8 ) 2 75 AR D SR AR R 8 2 5 B s A2 BOGRIORS SR TR M ) sie 36 o, 3RS
MM S 2 2 B . A A S RMAEYTS R (3D . B R MBREAR R AEFT <
AH, BT, B TR INPIE E FFungizon, PUEREY. HER/MHER LI, BIEL
REAA I M PRAETC TR fiff 35 2 AR 20 T 750 RS 4T3 SR AT AN 5
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E3: ZEASEFENGENR, SEkMENBERSAENERTAR, BREEK, 21 5. AEE
KPR 20 R T RSB0 MEISR.

K5 20 B AL T S8 R R AR 7 S, ARV AE 2 2 PR SRR B Sertoli cellsZH BV A4 52
Ho SEES AR TR 3R AT R I AR B, AR SR B PE BRE AE, H R R
FoRAR G 37 B o BRIV A, B st 020 A ) A B AN IR R 7, AT AR RS b R 78 40 HOT,
BERUH ST R A B AN A RS 40 . [ DA 2 A8 D Nase A B 40 B Al 24 R CPIDNA 5] /2 O A 25 40
Mz [RGB SR o (HR SR B Je AN e ORUE T A I 20 B35 S S am i, Gn SR 2 At /N2 2B,
A] FH 40um P 40 i i3t 1T i B

FEIRAT ORI (%) B A M B 2 S, ATt AR A T 40 M ) A o R i A8 R B R
P R B A 7 o AR R A ER — IR A, B 4T S Y T o P ) B B G R i v, (HL A TR R
AL, BRI RNA—, A Ll H S, B2l & P g i SRR FEA 5]
ISR, ARSI N R B O REER R, Bie KItE R — Ik MiE Y, HoAn
R A2 1 24 PR S 22 e T 3 P 3 34 DAk 3] vy 4 PR v G 245 R, DAL T80 R P B2 50 s D 4
M BEAT 4k

WA A S0 ) 222 T Ut B R it 4 4 e A 45 B Al D70 o RIKE SR A5 1Y) 5 4 B
FE AR 01% R REE IR |, 34 CEREIE R,  HI 48 D30 73 PR 44t o #4180 28 I e 5 4,
WCER AR MG BE A L 1,000rpm, Smin B0, HE: 5 15 2 AL MBI . SR FHAS [ 40 M o S 3 1 29
FGFR-al, BT, TR A0 23 128430 20 i 8w 1 BE 1 R 1A 1% 1 i
AT AT s WCER B VR 2R 250 50 11— 0 o A M R AT AR e B8 (LI 4, 5 HE PR D2 4 e WAL IR At D,
RP RIS /NI AR — 5, TRZHZAEL, ToAUZH M i S g0 BVA o (R I8 Ui 4 7 e A 73 ik
RIL, FEAH ) B PR IA F SRR R A IR B X 4, AR AL bR B s () & 4R 1)
X, PR FRATT R fig S W W7 75 B Al ()50 53 o 18 BRI A I 1 SR DR AN 2, WA
Wr FEUX AN SLIG L5 R AT ReANE M, H BNEAE 2 A Ah— e alifh 7 vk
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B0k GOK o
| iy _
[ax]
40K 0 40K
] b= 1
=
a1}
L
| e )
[ax]
20K A 2 T |
0 1] i R
———— ; LA E e s e

0 20K 40K 60K 0 20K 40K 60K
FSC-Height: FSC FSC-Height: FSC
E4: HLRERATERBIRICHGR- o 1RIAFER, —MERKR—IEMR, HFEX

REAIZMAFIGFR- o 1HPAMRIAR S, NEATUABERERETHEM.
EE AR EEnRRE, AEAMAtERnRAE.

EB=F NERFBRTHERKIMNETT

H R -2 B 2 S R N M — BEREAT 8L A5 B AR 3 1 20 P o R T P 1 R A 97 A L
UM R AL, TEAEMD A IR R E PO AR = SR AU iy i L A (. TR R GG AR TE AN e
T P 52 R HP o B TE 2 2 fH Sertoli cellZ BRI P BREE,  DLSZHEAN M 1 77 2 A4 M 72 0 R T
SHML, BT KRG R4 A ARG TR SRR E AL, 1B RE W S B R R, A R R A KA
THEFRFE T, . BEBEREEKRETIGF—1). A M5 #0H] KT (LIF). 40 E T (SCF).
IS J5R A4 Y0 1 2 K TR (GDINF) 2R 4R S 440 38 40 40 A — SO MO B . AR 0K SRR
A R 40 5 Ab B (1) Sertoli cellFL AR5 7%, SR BIZR S ARSI 77 4 AF181,

3.1 FERFIFN{NE

BEERZZ P (PBS, GIBCO). DMEM (GIBCO). g4 1fiE (FBS,SIGMA). X JEREFIV
H (sigma). JREEARFI0X (Trypsin,sigma). Trypsin-EDTA(TE,sigma). it 8% ¥ 1% PR il
(DNase, ¥'IK). #ZFERCE

TEIRIRIR. R IR BIE BHE (NIKON). i 2.0 L5

3.2 {AFEFHEIE

3. 2.1 3KHSertoli cell

FHAESNK (PO [ ERB/NRALSE, HUH 52 03 5 A S A2 Sk 59 89 2 A, Img/ml
IR B TVAL 34 C IR KB E IS A0 Bl . BETIHALZ/NE 280K, U8 HiEE 15mIE L&
FAIDMEMAh e R R 22 10ml, YiFE 10408, 2 5382 b, Uiie FHDMEMEE B H I — k.
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Uik, % BT, ABFIIEES, BREWIT6~8IK, 34 CIEIERERIEH15min. &K
1,000rpm, 50 Imin, 53K ISR E 15SmIE O, TUERE. S92 %1,000rpm,
B0 5min, A EiEE E— S i EE, 4834 CHEIERERIE I 15min. $R75 A 40 iR
JEFIml 10%FBS & DMEME £ 2 EVEAAE R . BEEDIRIIIR . K SURIR1S I B 24 o o Bk
1,000rpm, &5.C>5min, 10% FBSH & /5 #HE WA 0.1% R IGFRIL G, WEEER, Brsk b
T AT R A B 4 () Sertoli cells. A 10%FBSH; 77, HEER/EHE R, 34°CIHIER .

3.2.2 Sertoli ALK

Y B T#80%-90% LK AE A,  FEARHTR BiG Wi 2%, HIPBSIEYE2IR, MISPBS/E 0.5x
JRE AR (1.5ml 1x REAB1.5ml PBS, BIERSD Gf)E, B CHEIRESFRMAIEHZ
2min fEFE, BREGRERIGFRI, F55E 200, & KiEnsA pa, o
PBS#557 8%, W& LGN 1ml 10% FBSH IEER AEEER, 1,000rpm,5Smin 0, 1ml
10% FBSH &5 LAZ 1 3 Lb BB E R FR L rp, 34 CHEIRES FR A 4k 8215 97

3.2.3 “HFRCALE

YK 2 — e R I H AR OIRAS KLU T 1 Mfeeder cellshf, 4 222485 K CH220ul/mlf) Ee 4]
IIAREF=H S 34 CIEIRAE 2/, 2 J5 35 258597, FIPBSIB B2 FE NN IE & 10%FBS
REA]

3. 2.4 Hfitlifeeder cells

W FH 22 2485 R CAb PR 15 Sertoli cell AR AR &I 1T B S 20 B2, 1,000rpm, 57354
B0 JE, Hlml 10%FBSHE &, M IHEUE, $%6x10%%5 FE A RI244LMR (AT L/ fupk
0.1%gelatin) 1, hFIFIRWERT50ul. 34 CHEEEEFE—RIG, 1 W.Sertoli cellfH &M i 7£ i

i
3.3 SLWAHIE

MG BE A (K L 4E 13, 1,000rpm,  25.0>Smin, 75 2 ¥40 M2 T3 A IML 10%FBS # &,
BN = 56 B 4% I Sertoli cells 24 LR, b ARG IR B A& 18 &, IF A 1:1000 bFGF
1:1000 LIF. 1:100 EGF. 1:100 GDNF 34 C{HRKFRT 7%, FR4RE—IKFE 7K, & HEE
BT NS

3.4 LWHERSVL

NS U RAE IR T, PRSI L N34°C, DRl M SRS I T 240 M PR o 3 L E D 34
Co WIo> B AEAF RN HHE R T IR L N BOE B, KANEON—BL, BHE A RS
N R Sertoli 4 MM R AR, PR 24 568, Frotthiim (K5). HEAERTRR

A L0 2 R B A 52 Sertoli 4L b o KL B F7 24h 5 T RS SR 4 0 4 4 B v R
&

BN o

AR AE R N OB PR B 2 IR LU TR TR R SR T A AE R S IR th T 42
LGSR AT RERI R AN, LA S8 HU 5 il 3 1A 2 18] AR LA, A 45 BEAE AR Ak 5 Ao LD L
WAE KPR AR IR HER S o 7k B4 NIE R SEIR A T4 E 7 (stem cell factor,SCF)
FE—E WA T T 4IRS O 4 R A E G TR RE T M7 BRI PINANLIE. GIRFR 7441
HIVETE ST Ja, AHIEAEIE R B R AE K, (ERDHE SR 20 i 23 2 5 1 R AN I SCF R .
bEGF TR 45 & A K B 7 Z R, B 7S 2 Mol FL 2R IR H A4 JEDNA & 7 BE,
WS HAR TECA A . WEE R RN BRI T A IR RSN RN, AR EARESR i A
MLRETI IS

Kb B Sertoli cells F 4 Fu il /5 Boks I T UL A SN IR IOBIFR 2, RN 1 BRAURS 5 4l i 4
WAKING, FF RS IR0 AR KPR SR o PRl itESertoli cellsli 723 7R AR L 185 P XA R
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T4 A KRS T B RIS o i % B T TR AN B R ST A AR A — AN A 1
AERKIREE . BRI Sertoli cell f i /& TE3RAL AR Y, IX I (R 40 B vt M Ly, 454 PR3
DA, T3S MR M AR AN IR B . T SEB AR BT A 2R 0 2 /R 5
WA AR R 6 R /N, I SEER R I, H AR 6 K /)N BRI Sertoli cell P B 4 /N BRI
Sertoli cell Z4f, FEA2K i HEK F80%-90%K) MLJEE, - HATHEE AR T4 i Jg T FAS A=
KE, NUILTIES T HUERCATTRZ . ERE T, BATZER T 2 MR, &aie
FH6x 10 /FLIM % R AR, /3 2178 2% R L &G . (HRER TRZ kG, ALK
I A PR ZH R FH ()1 5% 2 2% P A LU IRATT B AR 22, A T IR R B 404 T 1 4t P $ 1 B K1
AR, THRITE 2 JE B SR A S B /N R A %

TEHH T Sertoli cellZ f5, FATHFEMLEREFMAAFRZE —MEKKHE . HTHFERILL
BN, IINES SRS £ IR T RN o 1o 22 355 37 T 2 A A5 0 i 1 [0 AL A 85 4, 32 F 3%
TR AL AN ) (A4, IR BEHLGHAF TR . E2 )5, FATRIL750ul
PARFR IR AE (LKD) .

'y | \\ i i
Vi) o B

E5: ZEA10EZRRTE T HSertol i4HME. MAAERAEIEFM E, KA.
HEA20EERETHISertol i ZHEE

R R 43 Sertoli cellMBE 58 4% f , - FRATTE T LK 500 3 B FRDRG J5 20 B 42 i — e 250
ANFN24FL 5 F7 M SRS REDEEERTE, AHECT R MBI Sertoli cell™ k85 /NF H HLERI
W, P AAAAE SR TH 0 ) . ARG RE IR VRS BT A B B 7R s, JRATT 7R g Ko
151 ¥ S T WL SR A M R B A D o FESEIR W, FATAS B — A RIS R T4, H2
FERE TR —MLFFEZ G, B BROIR RORS TR 4 P £ Y AE AL vl SR WL AN 3 o ) A4 vT A
AP BAH LR 3 1. bR T 7R SR S S R A — 28R L B 44 (1 Sertoli cell,
TEMIEHIE T, Sertoli cell (¥4 55 AE 7 58 A% J5 T 40, DRI HE B 1 Sertoli cell HEHE TR
T AR NI EATR A 7 P W EE [ J5i%, BIFE0.1%gelatin WHEEI B2 5, Wik
BRSO RS AR 0.1% gelatin AU 4E 3G IR LA MG BE, DARR 25980 4% 1) Sertoli cell 2.
fESertoli cellBLH 2 1, AT LT RCAH, MUK LML . AR L
R A) 5% 5 ERID 2R, FRATR 2/ A AR FR I A, AT g i AR TR RS S S0
53 Sertoli celU& A 2k LIGARE 71, 1E&A MG FRAMF T, Sertoli cell 385 AE 71 K T4 &
T, Rt ae 0 A5 v tH 3 Sertoli cellidk JB2 14 5 8 56 b T AH Mt A T R & B T 2 485 3 C
SEFEAEAN R S ARMEX A HEN,  FRAE 2 5 1 T2 ot S04 7] 1) 22 8455 3R CAb FR
], DASAHR H B A FR N [A], B (R 4 M v 1 S A I 2k 25 38 7 e

A JE 20 M PE A4 A 5 35— BT TR i, 00 AT B U 5% B A BRI 1 At AR 7, X e
BEVR T REAZAE SR T4 I B S 3G TR i, 06 T RS 21 BRI AR ST . TE AT B SCHR S 3RAN
T AR B RERE A0 B 5 A 4T i AN A SR R, DR R RAT T2 4 U T R T P 40 B sl A s
JRFA. B2 RMETR, BFRiRh A SRR R R RV BIEZ, BIREAE R 2
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Ja A8 B AR 22 B B dt AT 1A 1 (L IE6)

72 H AT ARG IR AE N R TR T 0 088 B B2 O AN PR, IR T8 S B R A SN IR SR A
BOE S R TR G B AL 7 ASSEIG b T IR BR A, 3R B0 S 2 IR R, A
AR AT T 4k S T

4

Eé: RABBABA10X, 10655 10X4RBAEMT; 2065 020X4KRET; 40fE 40X HRBMEFRS .
AERiEsR2 AR AR, AER106E, HER201E. BREME|—L I mpmeEs, BXB5 0
bobeu. Gl
BEIAIESR TARMMM, NEZRSHIN1065. 2065, 40f5. BARATAM BB RENIMAREH B
RAMmpES .

CEMIESR TSRINMM, NEZHR10E. 20%, 40f%. LMPRLEsERARHEA

2B -13- 30 190
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DEI k%S T 6 RROLHEE, NEZEHA106E. 20f5. 4015,

BNE NERAFRTAREINEE

IR T B A MEREARICHERZ, tias. pl,» SSEA-1. SSEA-4. TRA-1-60+ Thy-1,
CD9. CD24. PLZF. GFR-al1%%, ROMUHREETAM AR L c-kit. MHC-155R [ibRid. It
K, BEAE RS R TR SR, SN UK ICDHI, PLZF,GFR-al 24 J5 40 i 1) b
CHER . F R DO Y 7V AT ix S AR B R (3R IA =), B RT-PCR 5 293 M iX L &%
SEAIAFAE, 2 0% e T A i 5.

4.1 FERFFLF

W, PBS. J'IMIE . Triton-PBS. #PLRGFR-a 1. RPLHPLZF. FHitkleG (4
et OL YR . DAPISE
TGRS (NIKON)., #igk H 2k

4.2 SLWFIE

(1) FE24FLAR H B T4 17 E0 45 A laminin PRI Fr,  SRAS A 45 08 40 M (0 80 /)N Lo I AE
Wb b, REMEFES A0, 34°CHEFR) LR G Bk A G KB 7 4 M2 75 W B B B

(2) B CEFA T EE MR NS B, RE AL B N1 0em P EEFR LA,
15 77 0L 5 2 B e R 7K P T

(3) WINZ150ulPBS T 885 Fr I, LGS 40 Ak T B RS R 75 2 20 /N O 3 Bt
PrEFEFRAE R Mg . HACh /NGO £PBS. HEEIFWE3X.

(4) TWINZI50ulZ FEHEE (PFA), FLDARE E MRS . 7RI s— SR A Bk, DUAR
FRREFR LR, 5% b5+ /5 PFAYEH 10min~15min.

(5) fEFHERUG, NOREZRZEFEE, HiINZ150ulffTriton (5% /PBSYHHAE
Smin-10min, [ 25 25 5 FA R akE S [R5 B 1) 22 50 HR 49— 0 2 3800 R At A T3 10 AR B

(6) HPBSIHHE =k, RRSmin, #1E LRI ER2.

(7) 5 PR i 2388 L3 A30min, CLHERR — bR R R AT, 1E
54 )5, PBSIHWEM K.

(8) MIA—%i, ZHiRFE L/

(9) PBS¥E =3, £FIK5%%5h

(10) AL, ZIREE30-4550 %

(11) JMAO0.5 ug/ml DAPI (PBSHC ) #eft104044 .

(12) FPBS¥t =ik, Z:FrZRMMDAPL.

(13) HIAN20 uldsh F5 74 o

4.3 THLEREHiL

IR T AN RSN E IR R, (RS S8 . SR IE BRI (AKP) Beth, e st
Qettn . ARURUER S B 9 0 Gt i) J7 W0 RE T T 4 R AT A D0 o

GBI A AR PUR-PUAR S T HURPUAR SN BAT m B R Rk, el
HPURPUA R AN, N EREES AR — AR E, s BV H 7 — D RER . stk


http://baike.baidu.com/view/116541.htm
http://baike.baidu.com/view/205328.htm

A5

g rd A%
)ﬂ)\iﬂi}t@- NERER TS B, RIMERREE

TR AN M BRGSO B ARICTE DA (BPTRD b, 5 AN PR (k)
Hla, EVCRME T EI—FRE M9 RN

W R T 20 B4 S (0 R T 4> 7 hR 10 A GFR-al, PLZF%%, FIFIFRiCA ASE 26 G kb Hiik
550G I A IRURE S 3R 1D 20 R A S 45 6 IROSE, AT R DA AR ) 5 SREX LAY, P 48 i o 75 2
FIET A, HrhHiAGFR-al H S AV A 2R E, PrUARERFR i — D290, A
SRRl PUARPLZFH S B 4 (580, TERGRME N Ratit.

bR T s S e A g 7 WA —dt, CLRERXT GFR-al () =Hisbh, ATES MY T
DAPI. DAPI E[14',6- " fpkF:-2- 2K F 05| Wk (4" 6-diamidino-2-phenylindole), J&—FfET% 5 DNA
BRATG G R ICTRL, S PO R . Ky DAPI ] LLZ ik 8 B ) A, e nT A
FH 3 40 B R [ 52 Sl P e . DAPI FE 58 06 S T L5 (9%

8 A el Al BERE DO RE BUNTKONZ ' s d0 5 s« R AsE B 8 o810X, 106518 910X
VBT FT A5 2065 20 XD BE HEAH BT 1S s A0F5 40X B AT 15 o TESRAS AN [R50 S ML 1)
WAz E, TATEAT 78 (BT . GFR-alffmbric 98 RRHE BEE N 2R 2a e
(R A e 0, PLZFRS S 9% 6 e 0 o IR 20 (o i A A G €, TIDAPT Yt [ 45 SR S 32 15 (0
(A AR AZ e o FRATTIE RS IR — WL R AN [ 2 e RhidsE i IR S5, Wi =M eRe
FHEE S, BIATERKRR R BRSO 0 B a2 JAT T P B S T4t e, JF Hod i i 3oL aefs
FIH (40 M A A 40 i B o5 BB, R TR ZE, e i 1 10RE DA 205 UK R T
IR GENE O FRATTHE G4 M AZ 2 S AL R DAPIHA IR 25 3. PLZF4A HE 45 3 DL ) GFR-al
Ft g M ES G, £ EEEA, KR T2 5 L1 2825% . A R E 440
YR B, AL LA TR E 1001



http://baike.baidu.com/view/442666.htm
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E7: BE7AR10FMRBABERINET . 7A-1R0APITSERGELER, ZR6E, HE 7A-2456FR-a 130ARE
&R, MARRE, RE; TA3SAPLIFIERBLER, BRE, 46; 7A-4R7A-1, 7TA-2, 7TA-3ERHIN
R (GFR-a 1ARBESES), BP=MieE4EITIHIESEERETHA.

E7BR20EMTBAEHANEF. 7B-10DAPITARBLER, BRE, KA 7B-2H6FR- a 15ARE
&R, MARRE, FE; 7B-3APLIFIERBLR, BRE, 46&; 7B-4478-1, 7B-2, 7B-3EAHIN
R, B =#E e E4 MR THIEREERETHEA.
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5.1 LIGEip

HI TR B T AR AR MEVE AR R A S AR D, BRI R 2 AN D A S B R M 1
SRR, SEORBURS R TR T IR BRI A2 2 T AT o AR50 AR SRS SR T
My EH B, BOH LN BURS BT G 0 B AR 4G A SRR R AT T i

AR, FATe Sl R HEE RAE SRR}, (B A IR 5 T T 4 P A
R FERER /N RAR N IR AR A, 45 2 AR I REsd ;G 1 AN/ IR Ao 7 B 152 3C
kG, FRATEOHPOR /N BROEAT L0, BARZH IS HUM EE T e 2 A ZE 1R 2, H72 H 14
AT 3 AL R ORI 3G In, AENG BRI R JE, B AR H B4R

A5 R T AN AE S A 2 2 MEYIR T REma, AR R U A, AR SN A N A2
BRI ME . FRATIVE Bl B SCHR S, SR Al 7 /D B M7 + A K R 1R 7 v e FL AT %
Fr MEERDISSCsREAERIMERIBTH — A ZALTE, (Hii TRATRIEA S ERR, SEL R
RS BTG R BR, AR TS . ERERASNE IR SR AT R B IE S IR TR, XA F5 H
JRAREE S

SRR TR T EA SR RETOCETTE. REBHEFK QL Sk kI
JUASKE BT 4R 5 (R AR T, I HLBE IR A B SR 120 N M 0 2 i 2 % s R 1) i 4 o
Wo ALK, BATRFREZRIUEEWEE, GBRICITTE, TR E R K40 2 A5
JEFA . AE T A SEIRHEAT — T R HOIS TR S EU b, (R RIS TR L, I 5A it
T2 RIS, At A RER A 52 -

52 RE

ARG FA OB T o B AR 5T 4 M 1) — RV SLIR R AP IR, [RIIN DAFEAR S
FFRRAS 7 — S A BRIR I A IR AR VR, R X S A AT S % SO G 6 S 1S B T ER AR ) 4
B (HRAR RIS /2B B AR 2 75 BRI ) G, b A gk 2> S H B 240 i 2 v ) 1Y) 40 218
P Fr, Qo] ff e R B S 2 15 G i) 1) R, AT SO B RS IR T A R A 5 o ANl B ) A R o
7] /e o

A IR AR ARy BT 4RI —Fh, B 7 — TR R E A, I B H SRR
Mg o e AR I A P EE— R S ) SR (R K AR AL, R LB DA P e — R A
5 BB S T — AR U T AP, 8 Ik PRI c506 55 775 T (1% S FH e JEC A =448 A e B AR,
BRUbz Ak, FRATTEE IR R 1) 2 b SR T AR 7 A e o B 1 IRAGT40M 2 4, S BT 20 i A
A —H R IA AR S IR T 4 1 FERRIR SRS 2 T RE AL O R G T4l e, 38
TN T 4R A oA R = IR 2 (10385 R o AT 1) 75 5ok it~ 4 L 2 A 00 A — KT 9
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