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In Vitro Culture of Early Embryonic Mammary Anlagen Affects Expression
Stabilities of Mammary Stem Cell-associated Markers

Song Jiazhe', Du Liying?, Xue Kai'*
('College of Basic Medical Sciences, Dalian Medical University, Dalian 116044, China;
College of Life Sciences, Peking University, Beijing 100871, China)

Abstract Mammary stem cells (MaSCs) possess the ability to generate all differentiated cell types in the
mammary gland. The researches of MaSCs are important and fundamental for understanding mammary gland de-
velopment, developing therapy of breast cancer and studying mammary gland bioreactor. In particularly, during em-
bryonic development, fetal MaSCs undergo proliferation, migration and invasion, which do not occur in the resting
adult mammary gland, and do resemble the progression of breast cancer. Therefore, the researches of fetal MaSCs are
meaningful, especially in the field of medicine. Sca-1, CD29, CD49f and CD24 are specific cell surface markers that
have ever been applied to purify MaSCs. Here, we analyzed the expression stabilities of these cell surface markers in
mouse mammary anlagen, which were cultured in different conditions. Our research provides foundation to purify and
identify MaSCs, and supports the studies of mammary gland development and breast cancer.

Key words  mammary stem cells (MaSCs); cell surface marker; fetal mammary anlagen; flow cytometry analysis
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LA 3 XM, A JE 3 /)S BRCAL RN H L A% i B
LIRS E R, AR O TRk, EARS
EIRER. 75X, W ARE A, thd FRisRFat
BHTEE 128 A 510D, SN IR 45
I, B AR R AR FE, AR bR 1.
WL b ampe. Ferdnie. M. e,
YU LA S IR SRR AH R T AT AR SE R . fH4H A5,
R E AT 28 B R E 5 AR T 40 i 1) R PR 2
FYIMRH .. TAME—RKEGaREHMZ M
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ENAE SR E RS, I m o 2
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(17 200 Pt DA B B 441 i i 9 5 R LRV 66 7, (6 e ATIHE
AL yR 7 R ZH 23 TR 5 T B A AR G 1 S T 5
Uk, 5T FURR T 41 B A AF 7 ok 6 52 1) 2 A 11K 56
. FLE20064F, ShackletonZE gl {8 ] 41 it 2 1 A
10CD29 . CD49fHICD24 & 4 T A 4F /N B AL IR 41
FLAE, JFHSCBL T BN M A e R LR, AT E R T
FLIR T4 AETE . B LR K B A S FLRIIR N,
NATTZET R, B8 RIS R A I A2, AR 1
RIEVESE . TR AR 28 5 41 BAT 9 TE LA LR
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BEEG Z RN RV B3 L R T i o A R
FEIR NATTRE T TV 16 0 LT 44 i R FF 9 2 22 X
37— [k R {H X SRR 5T o A R AR
fii WA(E17-18.5). fijHens A1 Wysolmerskixi i iy 1] 7L
RO A AT REALHIEAT T 2738, 8 HRHG & & 51
(E13.5-15.5) 1 FL M 5 2 (mammary anlagen)/& fiff 75 L
IR 5 T T S S AT A5 R T R AL A ) 5 R S0,
T B FLAR R I, 2 48 H B AL IR L B AR S
PRI 2 8] ) FUARZH 21 . RobinsonZ5!MI%6} /) B,

FLIR IR R H B 5 DL R L R S S B A PR
BHT T RGHTFEARIE, IERIELS /N R LR R A 1
S P AR T LR 5 A R AR T o L R 2E A D AR T A,
7R T AR RS A S AR T oA, 2EEA
of - LA A A A LR T 40 B B e R A D .
FBZ 0TI — I AL AR SR A S A bRl R ik
(4 e, NATTIE eyt M Ji 25 4 J B S it A 23K
oy B aliAt . BESTELM G 7L i T A A R 1) o)
A 5, wlt w B Xt LR R 20 AT AR A Rs 77 A0 Ak
R, 7T Ak R B ) A A o o 7L R DR R A P 2R T A i
RIE R A F 21 FLRR S 40 R 7 2% 11 A2
W, ARG TE AR AN RIE R E, A ARE R
355N 22 K R 1 I i) 2 ek 4 240l A R RE P S (R
HFAIRAS, 1% LLH R AH I 57 P ARy A e 1) 7] /8
Sca-1. CD29. CD49fHICD24#R 2 4 24 F T FLIR T
A5y B A A M R AR LS AR HT T A
[ (R AR A A 4 e AR )6 TR e A /s PR
Ji e Fp SR IA 2R, B TR A VR i LI S5 4 M 1 43
B A DL R S BEE A TR, NI IRFLIR K B
AT A A SCHI FU BRI S RE

1 MRI5RE
1.1 A8t

A A i ) 2 B (Nikon A A]); I 2 41 Al X
(MoFlo flow cell sorter, Dako, Fort Collins, Cdora-
do, USA) 488 nm ex FITC(530/40); PE(580/30);
PI(580/30); Hst 351 nm ex Red(630/30); Blue(450/65).
g3 BT R AF: Summit V3.1804.0; %€ % 81 B & B
(Olympus 2 H); MilliQiE 47K #% (Millipore A 7]); CO,
K2 7546 (Thermo A 7).

ik Fl: MEGM5E 4= ¥ 7% F(Cambrex s 7)),
EGF(Sigma’t #]), bFGF(Sigma2y #); i 4 I i
FBS(Gibco~r #]); PEAR 12 [anti-mouse CD24 %1 &
(BDZA #); PE-cy5#r i ffanti-hunman CD49ft {4
(BDA #); FITCHx it ffJanti-mouse CD29#71 14 (Sero-
tec’/A #]); FITCHx it ff)anti-mouse Sca-1$T 4(BD 2
7)), R A B Trypsin(Gibco s &), i 25 1 B 411
7 Trypsin inhibitor(SigmaZy &]); DPBS(Gibco A #));
DMEM(Gibco 7]); BSA(SigmaA 7).
1.2 FRERHVIRISHN HERHITAE

1 8 S WS TCRMETE A A7 /N BT A5 s ZE A TN
Tl s BRJE T AT S, B8 H R B9 sk & T4, i
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iR BT ARG IA14.5 d, Witk ih5E . SEIR (R IETE
(AR 7156 B 5K S S S i sh P s AL il T (A e sk
55 S PUAE FI F R U R )
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V= J 48 8 H 3 00 M 1 B R SR B, 70%
Wk EIEM. A KEMTFARIT), 81/ 0
TEIEH0 R bk, B 75 BY R, I N B DPBSF Bs
FRMLH, B S8/ ol 7 5 BES A, B G L, JF
YRR E Y — K ADPBSI S 7RI, ) 55 vk
3REWIE L. BURAEHA14.5~16 ARG R, B T
LB T, WEEHG 554, SHTFLAR, FLBREFE 28
N B R, FUR R RN 5 R R
SR AR 51 2 1) P, O 85 I AR AL A5 P TR A 2
0.8x1015(81%), 7 ZAMGIRMGIB . AT LT &Ik
HEE K LR, LR Z21L200810246595.3.
14 FREEER

TEARALEE T 2 B A GRSk 3 K DU Jie, FH IR RLE AN
Ui £ B0 T B0 S0 78 {000 B - ) ) 1 R0 2 Ik, P U
24 5 ) B M /D R P R 3, 38 o AR R 4% (Nikon) i
FURR R I BT W EE
1.5 FREEMER

Vo B U 1 LR R O R R RS B A I
0.1%JEMEFF1, 4 °CTiYA3 minf537 °CHEE 1 min, /0>
MU T WH. B S, N L3 55 14Dt B 440 1 751
(SigmaZy 7)) ANl EREVE M 3500, K U MR A 35 41 g
H B VF TDPBSHY, 1 FH40 pm 4 i 577 3ot 8 LA 3Rk A3
20 B, TOlympusé Y6 8 B 2 B W 823
A4S 4 R
1.6 iR AFEEFRN S

7 Sz 86 4y ) Ad I PBS+5% FBS. DMEM+5%
FBS A1 MEGM+GF(B27, 5 pg/mL insulin, 20 ng/mL
EGF, 20 ng/mL bFGF)ixX = f£% 77 3 5% 3 i) 29 1) 7,
IR R I A AU AT EIR I B . 760, 0.5, 4, 12 hiX JLA
B 1) S HE 9 7L I i R 2H 1, e st 9 s L A
R B . S HE RS L ) R A B B O, H
1%/IBSAE &, 4 °CH 4110 min. i H—HTLEAR T
& (CD24-PE. CD49f-PE-cy5. Sca-1-FITC. CD29-
FITC), 4 M a I3 45 @ I i H &, 4 °CiiE & 15 min.
B )5, K 4m AR B0, DPBSEE & DL i S o0 40
Jf, T A A0 1L 37 O DMEM S 357 K B 2 40 M LA 45 29
% i = 48 2 53 # 8 FHIMOFLO High-performance

cell sorter(Dako /s 7).
1.7 #iESh

AT 5% FISPSS 13.0(F. K| 2 ANOVA)FISUMMIT
4.0(http://www.Dakocytomation.com) %% £ 3t 17 4t 11 43
Mr, SEEG B 3. K HMicrosoft Office Excel f1Sigma-
PlotBEAT A AL PR Z: AT AR P, PG b 2R F Adobe
Photoshop 8.0%KF5E . P<0.05% 7R .35 % 7

2 ZR
2.1 El14.5/)RHHEE

I RO ERE14.5/N FRFLBR AP, 25624
fif i LR IR ) 7 vk, a1 P A B R )
PR i, NIRRT AR R ik B
MEVERR JLFULRR R B R . RAREE R, AN IR
SR BSOS, AR i oL i D 36 ) P AR R /N S A S AR
DX R, G B TR S, A BRI A 2 1 24
FESX AR EIMAEZER . MG R, #isk
Bz v e LR S5 2SI I G B, 7 Sk P
TN PR AR SRFLIR I 2 . LR 2L 2 I ] A
F R, Bt IR A AR SRR RN, BARZN
150~300 pm, 5 J& [l j2 ki 822 5 0 3 FUIR R R 2
N5 Rk S R ASOR B [ 2 ) A e, 1% L i
55 ) 2 JER S PR ANTE T o E 00 %2 B A 400 5 P TR A%
LL0.8x 1015 (815 N H, FF H FFEAMGURAHBIMEL
TEITE14.57)N B ) B PR A e, FRATTRE X — B B

E14.SUfEPE(Q)AITHERE(S) /N BB B b 2k PO F) 254 R 8 S0t FLAR E 2

DR 2R . JIHEA YL R ] X s FLIR AL G BOR ER s #7

KR NEL4 SN R IR L . B5 =1 000 pm.

E14.5 female (?) and male (J') mice mammary gland tissues exhibit

obvious differences. Insert shows a magnified image of the region in the

red circle. Arrows show the mammary anlagen. Scale bar=1 000 pm.
Ell E14.5/)\ A ERA L AR RN E

Fig.1 Stereoscope observation of E14.5 mouse mammary anlagen
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MRS AT IR, DL S st
2.2 EMSMREBREENESIS S

TP /DN SRV i 39 ) LR R S P Bl i 8, 5
| Bz Jok 100 25 375 B0, 25 5 4 e M e /0 R 1900 LR
B, 5D HRFLARTE, A5
(B B e AT B 14 S /N BRGIEAT A, P 4
BEFEAR B 5350 88 /8 BRFLUIR S 3E (B 2) (B Ak 2D 18 L
MR ).

LR 5 B i B LR R B R, AR
YRS T B[Rk, T e AT v A b FAS 50
FAEFLIR b Rz SH AR AT 2 Pl 3 (R4 ), LR
A . X WG BRI BR FL R ZH 2 v A 75 i

Ar BRI R FUREEE . ARR=200 pm; B: /LIRS FE A

KEME. #7=100 um.

A: freshly dissected mouse mammary anlagen. Scale bar=200 pum; B:

magnified image of female mouse mammary anlagen. Scale bar=100 pm.
E2 M NRFLREE

Fig.2 Female mouse mammary anlagen

HEH L7 B RVE14 SMEPE /N B FURR L TR JiE PR AL, SRR B HUBR RS T SR A . 2 BAR =200 pum; 47 P8R =100 pm»
The freshly dissected E14.5 female mouse mammary anlagen were digested in 0.1% trypsin, and then distributed into cell suspension by mechanical
pipetting. Scale bar of the left image=200 pum; Scale bar of the right image=100 um.

E3 FSNE N RFLBRRE

Fig.3 Invitro digestion of female mouse mammary anlagen

MEGM+GF DMEM+FBS PBS+FBS
CD24
CD29
Sca-1
CD49f
TTh NC [1 0h [105h [14h 1 12h

TN BT IR RCD24. CD29. Sca-1H1CDA9FIX PY AN S 2 THI bR 10 72 A R A S8 1 BRSNS 5] Ak HL 1) 7L S 3 b ik R e VAT 22001
The flow cytometry histograms showed the different expression stabilities of CD24, CD29, Sca-1 and CD49f in mouse mammary anlagen, which were
cultured in different conditions.

El4 AFIMEIEIEFIATE A ITE14.5/) R FL AR R E 4B s FARIE RIS

Fig.4 The changes of culture conditions affect specific cell surface marker expressions in E14.5 mouse mammary anlagen cells
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XFCD24. CD29. Sca-1FICDA9FIX PUAN I 2 i b ic 19 sREHRHEAT ST i, 45 TR, TEAS [ M A PRI R s 1) A 3438 7y U i 2 P b i

LR E A Z 0. *P<0.05,

The statistic analysis showed the different expression stabilities of CD24, CD29, Sca-1 and CD49f in mouse mammary anlagen, which were cultured in

different conditions. *P<0.05.

E5 Seit AR sMRIEIFR AR E] A B X E14.5/ VR FLAR R B A RS RARIC RIZ KR

Fig.5 The statistic analysis showed that changes of culture conditions affected specific cell surface marker expressions in

E14.5 mouse mammary anlagen cells
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JER AL e i 2 2H 2R 440 i ) 52 e K, 36 AN [ PR A
AMEAERE IR, 2 W12 WA R RIEES
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