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A, RTARTw MBW TR Bz U TRIRO AR 2 H 5 ME— O Hila T & 2 Kl
faZz Ao e L. MMb U724 5EEHAE (Germline Stem Cell ; GS i) Mz ENn, LML, ik
EDOEERENY Tl ES M- EG Ml WX 2B SN THE 59, mEREETFREZITS LT, REX
iR B MIEOBNI N EEN D, T VRO REEICIE, N hFIU Y s AV VREDL T F
> D—FETH % DBA % c-kit ZHWIHM AT > 70—+« F X MU — (FCM) I K2 ffr AT
ONTE, TNUCKD, YUREANDO T/ T A MRS A RS EMEDS, FEINTE .

ZTTAWZE TR, YUIcBF 50/ 4 b BIUMHEESHIOREZHME LT, RT-PCR &5 TIC
In situ hybridization iEIC X D, KL —H— & ENTWVS Oct3/4 O mRNA D H Zik ATz, T 5T,
d/9 A R THRELTWS VASA Z 28V BEICHER L, AlO¥% 27 URHEN, &b TIcyiEE L
in vitro TO 3 /YA s ORBTEZ IS RO K O FRE LTz, ZORR, 7 0ct3/4 1%, RT-PCRIC
BOTHEMIRED S &I E N, & BIC In situ hybridization IZBWTE ., FEHIE N CREEM R FEEIIRE
SNEMoTze —F. VASA Z 2\ H G HY VRBEICB VT Y A LFAROFEISZ— 2R, %
7o RSB OPIIEEIC BN T E VASA I OIENGED b ntc, TNHORRN D, ¥ T Fim
FHICHBWT, VASA T /U4 MRS CRE L, AINSELEORRBICE AN TH S T LHRE
Nniz,

&

[

BUE, Be&RZEVIREIC BV T, MESRMIRZ AN E S 5B MTbN TS, LrL, YUAET Y
MZHBWTOIKIE L 745l (Germline Stem Cell ; GS #lffR) A7 E R TG VD 979 vy
VNCBVTIE, BT RN 2 05 7o Ofiia (ES fifld EG M) (. RIEBHIENTHAR,

U VRN BT BB ORER, AN hFIV Y ZA TR, LI FUO—FTH B
Dolichos biflorus agglutinin (DBA) **#1 c-kit itz W 7/lfk 2N, 7o —d 4 b X HU— (FCM)
ISR BN EMTONTER V1Y, 25 LEMFEICE D, TREAOD /94 b, KRS
A RIS 2 S ORI O FENRE TN TS, L L, 72 Tld DBA 138 FHIld C© & B G =
R U TR 24 i AR ORGHE ISR RN Lihed, AR 32 M8in AR O RS HIE 1R
FWHBILARSD S Z L5, DBA 13K T ES 1142 1% 30 LN DFRE E TSR FICB N TDOHR, T
URBRICE T 53/ A MR OR RN — A — L LTHIFTZ %,

—F. ckitld, ¥ RICBW TG (primordial germ cells, PGCs) THEL T2 E DD,
d7 9 A ORI TEFERN— B U, A BIRSERIRES B BRI & & O (bR IR 3
WTHUHB Ut 2 P BN 575 % 78 R FRRICET 2RI 7 2 & o TR R E L BB h,

LSRRI YE  T649-6493 FEKILIERD)IHE=S 930
2. (B) ohREEEREME T649-6261 AEKILEARKRLT/INVE 60 ARILR TR > % —A
3OEBRAIRRISGTIZERT  T642-0017 FUaKLIRMERITHRIARIRK 14-1
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FEHIC B 2 HEM BRI O MEIE S Y XA LB MEERZRT0WE EEZ 5N, Lich-> T,
DBA ® ckit ICK BT AR DI/ ¥ A MOREEHEOREE T2 TldEnEEI5NS,

THIC, ITVRCEBF BT /YA FKESMROREE D 7~ ——OR#E LT, Thy-17,
a6-integrin ', CD9 ', c-kit TH BT EMME TN TS Y7, LHL, YSTRATHHEENATWVS
a 6-integrin 35 K U CDI 149" 2 itk FV THEHL AR D M AESERII T H % T/ U1 b0k
JRERHIRA D [RIE Z R A Te . W NE BRIl Z I 5 2 LIdTERbh o7 CRIEERT—X), £ T,
< A BS HifaLA5EMiax Ll BV TR b — A — & TN T % Octamer-binding protein T % POU
RAAL YT 72V —=D0 ED Oct3/4 B TITHHEH Uz RS ARIIZRIC H 72 D T HT Oct3/4 Hifk (Santa
Cruz, sc-8628) ZHW\ T, #IMEE Ly IR EME O sk b ARz > 7o, Oct3/4 Z2%7
HORRHEMWKNEETH > 722 &h 5, RT-PCR 7% 5 UGS In situ hybridization 17V, W ¥ Oct3/4 8L T D
mRNA DFBUC OV THE L7z 18720, & 5l 2B THIIEICRTES % PGCs DHIINME~ — 1 —
TH 5B VASA 2287 ISR Uiz W19, Mo [AE i 13 Al o 75 dE 2 s il £ mis & > 82
ENEE LA, TNEDFFEWINEMINICRET 22V ETH 5B, LM LS, vod/
YA bR FEHEORE T EDHENL LTV S EIEOWEENEITE, Bk SRR OB L LI
LANENREED T END, ABIETIE. £9 0ct3/4 %5 TIC VASAIC KB d /¥4 b, Kl
MO [F]5E 72 ik Tz

MBEBLUTTE

B P

AW THWA Y UKL, 3 HiB. 3 7 Hiih, 3.5 7 A, 5 7 HEDO I U h HEBE NI HEE W
770

Fio, HigFEEE UTHWE MCH (ICR) OFiAfroRsHE. MCH (ICR) (HAZ LT (BK)) DR
Lzl o AL~ A%, BRI E S LIk >TESNIEEMSHBEIINL 2,

TE. ARFEENCE L T, EERONTREREBRIWICEID ZHD WD DWV TR, T8RN &t
ZERTEY) EERDIEFICHE U T L T2,

WS Y O
(1) In situ hybridization IZ WV 7z Y))y

8%, PBS (—) & &/ —)VERWTHE LTz UK ZE 4% /8T RV LTIV T & R CRiLEE
Ufzo AifLERTR. 12%,15%,18% DA 7 10— AR CE#i L, O.CT. 2>/37 R sASHT) A F8AH
WE (oS T7 74 Ty P v 8 0 45833) TaM L, alitg, I/ b—LZ2HWT, YT
Z TumiCHEYIL, MAS O— MIRAT A RAF A (MATSUNAMI : KN3321876) D i) 7z,

(ID Syl AR @Yy

E8t&. PBS (=) &2/ —)Uic KOt L —HO Y I REIMHRIE, #ilE & 27 o— R E#zTT
b, bEdoiE ((1) In situ hybridization) ICit> Cal Uz, @i, Yo7V bEid ((1) In
situ hybridization) E[FIFRICY > TV T LTz, 72720, 2 7Uid 5 pm TiEYI L7z,

7 R R 5 TS < ARSI SRR O RS
(1) W5k
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T EHRMINE . RIS U R K ORI EAZED BRE . FEEEEIL, B2 Y] 0 BV TR
E % % Il & ¥ 7z, Type I collagenase (SIGMA : C-0130) ¥ & U 0.25% Trypsin (Invitrogen :
27250-018) LERIC & D Mz iRl Uc, MRS VA S LA F =R EZHVWCIER L, 0.2% ¥
75> (SIGMA : G-1890) Ta—hLU7cT ¢ v a LT—Wibiaik, iz mid s Lic kb, #%
A MO RHIIZBRE USRI OIBMEZ1T > 720 BN L 72 SRS HMIIIE. 7.1 X 10° /35mm 7« v ¥/ =
TUYDT ¢ —Z—Hfild LIS L7z, G, SR THWE ICR R~V AHoRIEEEMIE, Fido
ik (C1) BN SIZIERABICITO, MR 2 8%, <7 AD0d /YA b S CIC KB
fia o i 2 1 TR IS H B L TV % a6-integrin %72 32 3#% 9 % $iifk (Purified anti-human CD49f (BD
Bioscience : 555734)) 7z W\ TSR EES X7 L (MACS) 7Z W TR IRERlifnz i d 5 2 Ll K
DRI 7z, MACS MLHf:, <7 ZNEHMIIEIE, 2.0X10° /4-well plate TX ™ A7 ¢ — & —Hllfid_Eic #%
FEL 7z,

(I Bi#E5AT

7 VR B K O ARG RS O AR RS I O T RS ETAW . StemPro34-SFM (Invitrogen :
10640-019) IZ 1% FBS, GDNF, bFGF, EGF, mLIF ZZhn L. ZOfody 7V X > MEwRZ I L THER L
12V P, ks, B3 37°C. 5% CO2 DA T TITo 7,

ARFERTHN Y > T 0 = —HiliE, o arlfEfllz <~ <12 C (SIGMA : M4287) L
MU D2 Uiz, XURAT ¢ —X—fifid. 12.5 Hiiah SEI L 72 o A el 2z < 1 -
ATV CUEE LTz DM LTz,

RT-PCR

3.5 7 AT AEHR X 0GR USRS DWW T, B E R, 1 EER . HisE Lz > T
ZUERH L., ZTNZN 5X10° cells /tube & L THIBIZFIHE Uiz, X BT, WVl Fi X OBtk > i
HELEHIE (5X10%ells) ZFHB L7z, T B DY T )5 D total RNA OFfHi I3, Micro Scale RNA
Isolation Kit (Ambion:1931) ZHW\TTr> 7z, WG G, SuperScript I Platinum Two-Step qRT-
PCR Kit with SYBR Green (Invitrogen:11735-032) 7 > TA7\ . cDNA 7% 5k L 7. RT-PCR (& Taq
DNA Polymerase (Qiagen:201203) ZHHW., 70X 7 k¥ — M Lz 1-> 7, RT-PCRICHWET
T4 —E, BERT ISR E N TR VT,

1 2 3 4 5 6

B-actin _

1. RGN S CISREMIZIC I % Oct3/4 mRNA @ RT-PCR
INY R A R 2 Oct3/4 ; 314bp, B-actin ; 340bp
1. Tohiy

. RARHISR Y A HELE R

. DW

. U 3.5 4 A AN EE

. U 3.5 7 A 1 AR S E

. U 3.5 7 Al kS EhR

D O & W N
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In situ hybridization
(1) Ta—7 1

Oct3/4 (M 27T u—T1F, TN BAFR U7 Oct3/4 cDNA Z FHOWTIHB LTz, EEIC LIehnT
Z A X N DNA ZZii#f%. DIG RNA Labeling Kit (Roche : 11 175 025 910 ) ZHW\T RNA 7'u—"7 %1k
WL, TO—TEHOEDIC VTS A<=, BEXHY 28R L, 70—7 Ok DIG 7
T r—3 3 =27 )V for Insite Hybridization (Roche) @711 ka—)Uic Liz/i> Tiro Tz,

(II) 1In situ hybridization

In situ hybridization 1< % i U 7z B &5 Y) B % PBS (—) T## L. 0.1% Triton X-100 (SIGMA :
T-9284) 7% MW TG E 217 > 720 RIS, 0.2N HCl 2 F W THREEE 2 o8 7 OBREZ 170,
Proteinase K (10pg/pD) ME L., 4% /ST HRIVLT IV T & R THREIE LTz, Z D%, Ultrasensitive
Hybridization Buffer (Ambion : Cat #8670) ZHW T T LNA TV XA = 3 L, HEEADTO—
T2 4 ng/ pl /52 X LI, N TV XA L= 3 &iTolce N TVEAE—T 3 Uik,
4xSSC, 2XSSC TYe# L. Blocking Reagent (Roche: 1096 176) ZHW T 7 1w F 2 JUZTT- Tz,
I, Anti-Digoxigenin-AP, Fab fragments (Roche : 11 093 274 910) 7 W\ CHUAULEEZTTV, PBS (—)
T, Fn%Zt7 o7z (NBT/BCIP ready-to-use tablets : 11 697 471 001), Ft ik, TX ./ —
WK Bita, 7)) U THKFMLTHBE ALK,

X 2. 3.5 7 HiORHEYIF S350 % In situ hybridization (X 400)
Tu—7YRE 4 ng/ pl
(@ 7rFtrA#H
(b) A

pabezitiwe s Sl
(1) W59

3 Hiit 3 7 Hilii. 5 7 DD I REHRYIT 72 4% /85 R)V L7 )V T ¢ RTHEE L, 0.1%Triton X-100
(SIGMA : T-9284) 7MW\ CRIGLILIE 21T > 72, 1 RHUARICIE Rabbit polyclonal DDX4/MVH IgG, 1:500
(abcam : 13840) 7., 2 X#ifKICiE Donkey anti-rabbit IgG-Rhodamine, 1:750 (Santa Cruz : sc-2095) %
W TRt 217> T2, HUALEE., VECTASHILD with DAPI (Vector Laboratories : H-1200) THH &
BAZITo Tz, HEIHRE LT, 2 HEO ICR Z~ Y AHRERYIA Z WV, BB & FEROBRIEIC K b G
BZiT-> 7z,
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DAPI VASA Merge

C
385
f
<345 AL
h
954 AEh
IIIIIIII iIIIIIII|IIIIIIII
X 3. 7RSI PE B ONS Y ™ ARSI P 3503 2 S s R T
(X 400)
HEEY R WY UEIERNE D I Y ZABMENICE T 2
VASA DSk gLtz 7 - 7z,

(a-c) 7 3 Him, (dD w34 Him, (gi) 757 i, GD
ICR %2~ A 2 Hiio

ICR %< R
2B

(ID Kigeii

5 HEANSER UTey SR EMIRZ. Fadossid ((1) sksYIR) 1cht-s THRE LT,

g e LT, 7 HD ICR R Y AN SEIN L, 5 HEMANEEE U EElZ v T, Fido
73 (C1) #ERSYIA) ISHt> THRE LTz, CDI IS 2 itk taikid, 1 RHUAIC Biotin rat anti-
mouse CD9 (BD Biosciences Pharmingen : 558749) 7%, 2 ZX#i{kIC Streptavidin-FITC (BD Biosciences
Pharmingen : 554060) Z{ffH L7z,
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DAPI VASA

Merge

r933.54 A

754 A#n

DAPI

Merge

ICRRY ™SR
(7 B #9)
i [ 5 R DAPI VASA

Merge

4, PRHVREE UTey SRS B 7 B TNS < w7 AN AR o S s R Rk 7 A AT
(X200)

5 HREHAS RS UTe SRS BUIEIC 3500 T L VASA OIS H AR 21T 5 oo
FrigsEER & UC. 5 HREMASS2E U~ ARSI 50 T, VASA 7%
5 UNC CD9 DA taztr- 1z,

(a-c) W 3.5 7 Hin, (df) w57 Hiin, (gD ICRHZR~YT A 7 Hiiin,

1. RT-PCR 7 5 U In situ hybridization & %7 2 Oct3/4 mRNA O JRfE

RT-PCR OFEHR. 3.5 7 AMO T TR K 0 8 U7 BIa ORI s, 1 ERRE, SEEiR Lzt
YTIWIZBNT, 314bp DALEIC/NY FHMER S Nicizsd, 7 R RN b CIc i Efifc B0 T,
Oct3/4 mRNA DWRBBIL T2 T LAVRENTZ, LM LANS, UVINIFOHERET, kR Y & fkiELF
HIBUC BN TE Oct3/4 DFBDFRDH NI (K 1) —J7. 7 HGHRMRKIC DUV T In situ hybridization 2175
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TedER. Oct3/4 vV AT O — T K B IR RN AIIERD ENEN -T2 DD, Oct3/4 7 2 F+1 2 A
Ta—TIC BT, FERAHL ORI AR O RGZ 7 Uy FEHIE N T Oct3/4 mRNA D3 LT
Wb EhRENE (K2),

2. SO L AT 35T B VASA [RTERIINO 1

T R RIC BT B R b AR ez T o TR, 3 Hiis, 3 o A, 3.5 7 Hiis. 5 7 Hiis, 9 XTD
FEHIC BT, VASA (IR BIS E Nz, E7z. VASA BRI, Aol e & &ic, FEoh
PRAHED SRIKEBEICEE LT\ 5 T EhRENTz, Hlggbie UTiT-> 7 2 HED ICR R 7 AHDK
FHTEH, FMEORRAMATICY YRR THALNS KX 5 7% VASA Fifkicx 3 2 B EME B s nr:
(3,

EHICT VR B OANEEIC BT B VASA BRMEMIROIFIEIC DWW THGT LTz, LHiREERTH S 7 H
5 ICR =~ 7 A HRKE Bl T, 858 L T\ % CD9 [t ks Bl o o = —i2 W IR i
VASA (MRS BISR E NTze 2T T, 5 HIME 2 Uiz RIS DOV TRGT L7283, < XRE IR
FRAIE O 0 = — L [HBR D VASA 2 VX7 B O REZ 779 VASA Bate s TS Bl BiE S nie (K 4), 7z
U, an=—ERICEEST 2 ~BEOMIER & UTHFEE L. BEEEE < T AR R D KN &
EZbNiz,

z £

RT-PCR DR K O 7 NI X R EMIC Oct3/4 D mRNA DBMAET % C L ZERTEZ(K D,
ULh L. 7V AR SREEL I T Oct3/4 O mRNA BHEIL T\, T IFEHENEZT TR &
LB CERELTWR EEZ BNS, E£/o. In si hybridization DFHR K D FLERAHI OMIEA 2 1A
PcmENz (X2), TNEDFEREMNE. TIITBWTIE Oct3/4 DI KB T/ T A+ ks Rl
DOFEEF. BUKTRN#THZ LEZENS,

TR L 2RO K D, 3 HE, 3 7 Hillm, 57 HOY U RERICIHBWNT VASA X 28U Bz %
B9 2MEOFEENID ORI N (K 3)e 7Y OHBDHESIT DN T, VASA BRI R Ok
ED B BEIKEANRDN > THEI L TV Z MBI N, YU AICEBT % PCCs l&. BIRER 6.5 HIR
(E6.5) THOZ/THAICHIBIL, 10.5 AR (E10.5) % TICIRIE & #5720 - TSR & H95iE Uz b
581 %, EHHITIL D FH W2 PGCs 1. A ATtV b U HIIEA & ORI B F AUSHIE DR &
NTWL, TD%, PCCs M SBREIMNICEZ L L., K& L TRELAVHEDOKZHF DI /1t
FiET D, I/ T A Mid 2. 3HOMMEWL., ZDO%—HIRIEHICAZH, £% I I zZHR L. K
S OhRfHLh S EEKBEIC N > TREIT 5, LT, REBETHESMEE &0 HAEEGE 5T
ICHETFANDMEREN I 2RI T 5. RSBV TE, AT S RHRICA DN S VASA MR, TEREY:
R E LTI XD/ T A b OJRAE L RIS, FEEOFOMEED % W IGEERAHEICAAES 2 B O
B iio T IR R E Ml Th - 7o F7o, FEEMRICB W TE, VASA FEPEHIRIC 38U T2 H O
RSB ORI 575 % a0 Z—WEREI N LD, BEHERIC H 2R FEBMROEEIRE I N
7z (K 4),

NSRS, KT BRI T 2 KRR REHE NI BT 2 DO Fils 7 S RZ WS
CIC KB Oct3/4 755 TN Vasa 2Ot LTew ISR ORIE . FHEANTO I /Y1 F ok
DAY RO ORE RS HIR O RIS EROMICHN TH B L EZ BND,
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Expression of stem and germ cell markers in juvenile bovine testis
and its primary culture

Ko-shiro Moriki', Yohei Tazuhara', Shunji Taniguchi L2 Masayuki Anzai®,

Hiromi Kato®, Kazuhiro Saeki', Akira Iritani®, Tasuku Mitani®

Abstract

Recently, germline stem (GS) cells have been established from spermatogonial stem cells (SSCs) in
mice (Kanatsu-Shinohara et al., 2003) . As neither ES cells nor EG cells have developed in food animals
such as bovine and porcine, their GS cells may provide an alternative stem cell as a powerful tool for the
highly-developed genetic manipulations. Bovine male germ cells have been characterized by histochemical
analysis using a lectin of DBA and a c-kit receptor expression (Izadyar et al., 2002) . However, such cell
population includes germ cells in various stages, not only stem cells but also more advanced
spermatocytes. In this study, we focused on the expression of VASA, which is expressed from gonocytes to
early meiotic stage in male germ cells, and Oc3/4 to identify the stem cells in bovine juvenile testis and in
primary culture of the testicular cells. Testes were collected from 3 days of post-partum (dpp) to
5-month (5-mo) old cattle. Testicular cells from 3.5-mo testis were prepared by digestion using 0.1%
collagenase and 0.25% trypsin treatments. Dissociated cell suspensions were cultured on mitomycin
C-treated bovine embryonic fibroblasts in StemPro34-SFM supplemented with 1%FBS, LIF, GDNF, bFGF,
EGF and some other supplements at 37°C under 5%CO: in air. The expression of VASA was examined by
immunohistochemistry and Oct3/4 expression was examined by RT-PCR and in situ hybridization. In
immunohistochemical analysis, VASA-positive cells were observed in the testes from 3-dpp to 5-mo old.
Those cells had morphologically large nuclei and were detached from the basement membrane, which is
characteristic to the gonocytes in juvenile testis. /n situ hybridization analysis showed Ocz3/4 mRNA was
detected in the cells placed under the basement membrane. Primary culture for 5 days showed the
dividing cells positive for VASA, but their proliferation activity seemed to be quite low compared to the
mouse spermatogonial stem cells. These findings indicate that the expression analysis combined VASA
with Oct3/4 may determine the population of bovine gonocytes and spermatogonia and would be useful to

develop their culture conditions.
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