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BE ¥ /&RT 4af2(spermatogonial stem cells, SSCs) 2 M 4 54 % T e fe,
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% B.OSE. ER OAA.
B AT fm A AR AR K,
>3 4% K E T MR ; niche;

% 51T 41 Ml (spermatogonial stem cells, SSCs)#2
BT 52 AL A RS o KRR - BE A B B E BT R B B B
REE, XHEE M, B2 AR TR —RIR S
FEIER A, T HM B R YR, SSCs i
FN T T-HMAEY Y EF. REOL A S48
RAHEZEMEBAIERE . BFER, G871 SSCs
FEAH AR A T4 A S BOR, AMIIX SSCs 19
EYERER T 2B, BAEMINR. AX4EE
BT FIAHCHRIERA B A TAE, REVFR T A8
() 3 g 1

1 SSCsBYy#2iE
SSCs#ZYE T JR 4 A4 5 41 ffd (primordial germ cells,
PGCs). fE/MEEE 11.5 i HT, PGCs FIIE A FHIK
TEREAL, 297055 13.5 RS BT PGCs ## 1L 3342, 7
HEYE, PGCs KU 345 BN 5P BRI Bl Rl 2 2K
LT MMuEae; EMEYE, PGCs MR ILEE AL h 4l
(gonocyte), EHEDRILKEEHT G/G, I, H
Bl AE. HY5OEg AR, EREEARKARGEE T

THMERE. HAERAA, IR R
TRAESRE, EREE 6 RAATE 2 4 sE

&, ECA A SSCs kI IR IR 41 341,

2 SSCsHIEE

SSCs #HR /D>, Hahill, 7ERFENREANP
494 108 M, HPL4H 2x10* M E SSCs, L
LR R LA 540 0.02%~0.03%. 1E

R R BERBHEF F &) ORE
MAT BIEANG TR, RBREGINLDE, 24914 T SSCs t940 % AW F 4

HEEH: &

FRERY, AN HE A FH

., VARA A 17 4R R
2%y RAFR
NRHERBRGEREF, SSCs M E EHsE ik,

MHAEBIEA:, SSCs RIER LG INLy 39 5o, 1k

— eI Y, WA TRREHYT. HEEA
BRZ e, W/Wwr K SL/SLY RAZEYO ., P R#ERR

T . _fE(busulfan, {84 EHR) AL SH400,
FBC 40 L 5 22 5 57 [ T (GDINF) i K] B HL 32 A R
FPUNER RN, EERTRESEREERL
SSCs RNEet— 5 KRB ML, SBUSSCs 7EANRG LB
70 S BRI KRR . (5B T SSCs B
X —Thee bRk, FRARXHBAR. Sk
43 IR S5 ] N IX SRR B ) 52 AL N AR B R A
#1 SSCs.
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M E e b E E A,
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s NP RS L R L B S AR NS b Re s
B2 AN SSCs!®, X dbgt BAHUF SRS I %
HAFEH SSCs i Jii ¥ niches: 15 BH P Y M T 48
A SERE W ANIEE T 40 IO 7 52 AL P T2 30K IR 40 Hi
o bR E AR 0S, HAERS, SSCs 7E ) B EIE
BRI FRh IF 45354 niches. 3K% niche ) SSCs fE
AR T A Mg A, AR A RE 18 43R0,
3.2 EEEHENE LB
321 H&AEHEE  SSCs HESEMERER
WRe. EHHEOLT, ENEMEAN SN,
SSCs fE AW =4 2 M ALK R A L R I, BEFF
gRREHRTOSFEEEEE. YZAARE
Fmi{f SSCs KEWHI KRG, —HAF|HEWHE,
{735 T K1 SSCs REtRIEY Y, o sse ek IR
A SSCs BEfRE RO, FEWKE T 41 S & 1L 2
¢%SK3%E%E%£I%ﬂﬁyﬁiﬁﬁ%£
IREHAAL, JEATHRBERES, TaRME
BEPNR R IR ERAL, WAL &4 SR, B
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B, SRR AENERE ))& B GR 12, '
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ML, EAIIEA LRI KB 1, SRIE B e
t, EZTE R R 4l i e Y. 4
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TR THRBENGEEZHRHABEE, E115%8
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FIEEE, RS &R E . UMEAMFAER, &
fIHF s RZ WK E 7 5 B
323 SEFX W FLEh T A0 A = AT PR
PE R, KP4 BT A T4 A mT LA A2 4 DA
B s, DAPSHIE0 AT 5 0 (n) 44 A o 1)
B LGB, AT R 3T 40 A it P 40 B 45 ) e e 02
M FLAK M SSCs AT R AXTFR 7 AT 43 8¢, il fe
PLAERS RR 7 AT 40 3400, R4 Ry, sl A
PN B FF R AS A RURE R 4 M (type-A single
spermato-gonia, A,), B/ AN 40 B a] A /7
] H¥ (inter-cellular bridge/cytoplasmic bridge) #iZE 1A,
AU¥E 7 40 Jfd (type-A paired spermatogonia, A,). FEXT
R, PR 2 A P —AMIE R A, 141
ML, AN WEEAE e, AR A, (B D). H
B, ZHCFH BTN SSCs LART—Fi 7y ST
gy 0~

RS A Rag . S %51 SSCs M) F=ZE LA
XHAR O AT 3. SSCs 4314l i,
—AMMIEA T4, DR TR EE . 5
AN GE 1) At 72, B B AR R 02
324 AKX fRHELlde Rooij® AR 1 2 4
EF O S DL EATRT I AR A 18 RNV
R LRI RGEHRE, ARAKET R h 3 AE
B BPATHEGE ORE IR0 M . 58 RRCE 2 B RS B4
ML AT AR TE RS AU . BT A (PRSI 48 B 35 467 1 ith
M E SN s WTEAS L, XL X a] 4 kil
Y ARSI RI AR ) 2 2 KRR AT B R
TRARE =R BRAE, K R GRS I 4l A I 70 4 A
RI%H M4 f ) e b, BIEANET A R, 2 4
M AR, IR H 4. 8. 16 41 4 BRI B8R
A, B[R 41 i (type-A aligned spermatogonia, A,).
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Apr @ Aal(Aal-A. Aas, Aal-m) ﬂ Al gfj. In ﬂ *%‘f?ﬂ]ﬂ@
_/
Y Y
JE43 L RS S5 40 SRR SR 4 A

B2 SSCs B9 LR (HRITE THK[20]. [22]2042)

732, B AR M B B A 2 AN TR
L, el A R AT SR A, FE )
RAER A, . TEAH R AR ER 2, A, A
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gonia, A,, T, & HATIELL 6 KT, &I A,
A, A,. [A]%!(intermediate spermatogonia, In). B
YK 5 40 i (type B spermatogonia, B), &K
BEAH M IF I A T8 ks (B 2) .

3.3 RABIMASRIRASFYHE

AR AR RACKBRG A M, R AR
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A= (ARG T 40 P R 44 40 P T 93 oA B TS T 48 A (basal
stem cells, BSCs). & K J5 40 M 1 1441 i (aggre-
gated spermatogonia precursor cells, ASPCs). & [a]
¥ )50 40 9 A7 44 40 M (committed spermatogonia precur-
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PREZ, BEEEYYN 8.8 pm. BSCs Z s
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BHMUMESFRFE. R4 14 RIN/PNRE
HA, EREREAMN ARG, B EAL T AR E
P, A KRB, HAE20~24 pm, H—H
BA WGP RAYERZ I RAEZ. bE
A XS BEA0 M T 4R 1) SRR RS, FEHAE TS 6 R B
HT AR LRI, B SSCs, HESMEUT
KR, R, HR14~15 pm; W
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£, TR, EZEBRSDOFTE: A
B AT, HEMEMELIT AR A,
EE R, SSCs I AH R H K/MiAEfk. SSCs
B AU 40 pm? 3 150 um? A%, % —8 Bk
RN, Yt 2HER FZIEAE
%, BuUREREOFBR. YBERN, —&
B 3~5 NMEATHIEL, Y AR B8 4R RS IR,
A B 2 BU k09, MG 8 SSCs 2 A I IR
MM — N BEMEASERF I, EEs
W& RS R AR . RARATE. AUHREER/DA
—, JEE RS AL A, A0 TR e R 4 A
T M AHIERS P )5 ()M 2 AR 40 i o 3, 43 3RER
BN 52 4 45 M B8 R 1 — A e 50 42 () FF 80X 858
M B A7 AE, (A8 — AN TR N A L =5
=Y, SERBL R F 520,
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BMA—, KRB SSCs MEFEHEEERA ERHN
A HE Sy 200,
3.5 RBEEBeE

SSCs fi4EK R EHFITHEE . U%3HF
FRFEW X HLRAT . RIS R T
TRE BRSNS, RER A AR A L (R S
SSCs)FtaRAET:. BiL. BHERELRE,
TEiE R 1) SSCs AEfEAK FE L H B B HE e Tk
Ji, MM ENERSMA. €K, NER
SSCs BER KNG T KA AR08, SSCs B AH SLK
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EEE AR LRI, CEREE L, R
M) BT A, I F O 00 R 7 K A AT v A AL DA
AR I T Ath X A8E FE 16914160
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bRid. EFER, 58T SSCs BAEEA. gl
WA e e HESR ik R, FEATE P T SSCs
K LR A S 94> F45%iC . Shinahara 2527 T B,
oog BAEZRPUATTIE /N REBRAME, 4HREH,
B, Fl o, BEAETTE Ky % 58 SSCs WK M bR, IR
NI T HAE SSCs KM k. Bl JE AT XM
INRBSEEN, FHETOE 90 M 525 5 #7 (fluorescence-
activated cell sorter analysis, FACS)J7ii% 28 .41 f1,
KO E AR 17 BB 4r 4 (side scatter light-scatter-
ing). o, BEEHE". MKFREBAREL o, BEF
FISEAAM N T M, SEETRE 166 50281,
Kubota EPVH R A M MIA L & SSCs BB AR 37 T
RRE2/NRAAER LR, RIS E T-40 v o
FAAE TR B (MHC-I) Thy-1*c-kit FIZIBIREN, X
LA ML RIN o, BEHE . CD24*, o, BEE .
Sca. CD34-. 2002 4F Satie 2513035 F fyZ 4 44k
FOTED T T NPIRRR N R R E A NY-ESO-1
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WEIE, /8 NY-ESO-1 A[RER: SSCs MIERRIFRICZ
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4 o P A7 AE B B 4R SSCs. {H Ryu 5P2434, A
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EH T A () SR UEAS [F) (>R B B S8l 0E 5 58 M)k
Hoechst [¥] &8 P ATiE B .

RYE LIRsr#7, Lo P9 TR EK S
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M40 E PR AR IR M S BE, Rho'ov 41 i Bf =
A= RS T 40 I v B B b Rhotish 40 B4 0 7 17 45,
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TR SRy u L BEE 1, I Ath 21 28 ARG Al G R B
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i abF R ERERS, FHit, SRR, W
BEORFFE SSCs (13 bL B 75 M A BOR B 5, BV el 4
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The Biological Properties of Spermatogonial Stem Cells

Xue-Ming Zhang', De-Xue Li!**, Jia-Ao Yu?, Zhan-Peng Yue'
('College of Animal Husbandry and Veterinary Medicine, Jilin University, Changchun 130062, China; *The Frist Hospital,
Jilin University, Changchun 130021, China; *Academy of Military Medical Sciences, Beijing 100085, China)

Abstract Spermatogonial stem cells (SSCs), the postnatal male germline stem cells, reside on the base
membrane of the seminiferous tubules in testes. They are not only capable of self-renewing and differentiating but
also the only adult stem cells in normal postnatal body that undergo self-renewal throughout life and transmit gene to
offspring. Remarkable progresses involving the isolation, characterization, culture, cryopreservation, transgenic
manipulation, and transplantation of these unique cells have been made since the report of SSCs transplantation
technique. With the aid of this functional assay, the biological properties of SSCs were researched deeply in recent
years. Based on the related reports most recently and our previous work, we aim to provide a comprehensive
overview of the biological properties of SSCs.

Key words spermatogonial stem cells; niche; self-renewal; morphology; phenotypic marker
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