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[(WE] BH WHEABMMNFTHE T (MSC) 53K 89 A IRAIM(SGC) [ 3L F
HEREHAELLARIME S AT KB (ERK)ERAEMNER. FE B EMEEHRA MSC,
SGC, RA A RAMMILF L E R N ALE SCC MSC, ¥ R LA SGC T 47 T FHF#4k
RAHBRELFEBR, HHE 3R MSCENLRMRIFSE., SBAE ATHEMIEHSCC LFRA R
FA&EEMSH30%SCC LER ERIMI%HEME. I x10° UW/LEEEMO. | ¢ LRMREBEN
DMEM/FI12 ¥ 35 535 35 ,SCGC FiFW + EE £ KB F (EGF) 4 .SGC L& + PD98059 41 7] SGC I
B WA AL S, 53 5B 50 ng/L EGF .10 wmol/L PD980S9 k4% 57 . H5 3% 7 d i JH il 2 48 B AR A )
HEAMPABRAEL(CK)T BMEHFE(CEA) WA RXE, UEA KT &AM ERK f#E 81k
ERK(pERK) M EikKFE., LR SCC LW CK7 . CEA M X EE S5 R (5.7620.10)% .
(2.01 £0.09)% ;SGC L& + EGF H 4+ B8 (7.31 £0.21)% . (7.27 +0.12)% ;SGC L i # +
PD98059 4H 53 |4 (1.63 £0.11)% .(1.54 £0.07)% ., 53 WAL, IR AWHEREYHABEAR
(P <0.01),F—HMGZHIE, SHMMERL ERK;{H pERK KFLL SGC & W + EGF HE &,
HW k SGC FiEW A ,SCC FiEW + PD9805S9 A fixt M4 JLF X RiE., ik A MSC.SGC [a]#
HIEFTFESF MSC KA ERK BR S 5R IR ESTFHRER.
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[ Abstract] Objective To study the cellular phenotype conversion of human mesenchymal stem cells
(MSCs) cocultured with human sweat gland cells (SGCs) and the contribution of extracellular signal-regula-
ted kinase ( ERK) pathway in the process. Methods MSC and SGC were isolated, amplified , and identi-
fied with two-step immunohistochemistry method. The primary SGCs were heat-shocked at 47 C. Then the
supernatants were collected immediately and 24hr later. The 3rd passage of MSCs were divided into control,
SGC supernatant( cells were cultured in DMEM/F12 medium containing 30% SGC supernatant) , SGCsuper-
natant + EGF( cells were cultured in DMEM/F12 medium containing 30% SGC supernatant and 50 pg/L
EGF), and SGC supernatant + PD98059 ( cells were cultured in DMEM/F12 medium containing 30% SGC
supernatant and 10 pmol/L PD98059) groups. The positive expression of CK7and CEA in MSCs were detec-
ted on the 7th post-stimulation day (PSD) by flow cytometry. The expression of ERK and phosphorylated
ERK were determined with Western blotting.  Results The positive expression rate of CK7 and CEA was
(5.76 £0.10)% ,(2.01 £0.09) % in SGC supernatant group; (7.31 +0.21)% and (7.27 £0.12)% in
SGC supernatant + EGF group; and (1.63 +0.11)% , (1.54 £+0.07)% in SGC supernatant + PD98059
group; they were all obviously higher than that in control group( P <0.01). Moreover, ERK expression was
observed in all groups. The expression of pERK in SGC supernatant + EGF group was higher than that in SGC
supernatant group, but almost no expression of pERK was found in the SGC supernatant + PD98059 and con-
trol groups. Conclusion  Indirect coculture of MSCs with SGCs can induce the phenotype conversion of
MSCs through ERK pathway.
[ Key words] Mesenchymal stem cell; Extracellular signal regulated MAP kinases; Heat shock;
Sweat gland cell
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RERGEEMNITREZEZEIRLGBE XE
BIE)RR, [F FE T4 M (MSC) LIH £ 5 R E .M
Xof {57 B 4y S B IR ik M & ] Ar AL R, AR M AR R
X MR R A E . BETEEIAHN ,MSC F 774
3AMEMEWMER EREIH S B br 41 i i
g%, AT LAJS A 26 2L I B9 3R 0K T SE B 35 R 2 9
| 434k, T 22 2 R E 1L B A 38§ (MAPK) i B& X%
HENESRSEEEEN" . REWREH, A
MSC [n] 5 & 41 M L A5 B 40 M O AL 20 B R0 33k 22 o0 &
Ry, H 1 £50L 5% MAPK @ $¥EE , m A
I8 PR A G BB 0975 kK 5 MSC RAEI MM R B
YK, AR S NN B MSC 58k
SEEI VT RR 40 (SGC) [ #E L 3% sr 0, LR RUS% 1L
15 00, JF @ o ¥0E B PH B 40 ML S S R T OB
(ERK) i@ %, WE St MSC R AL 8y &, d i 3
Wizt BIIESHRIRR.
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B REAR A B A A B B A0 B R R BR A BB ik 447 I
MIPIBR AR B HE (B ,17 &) B9 B B 5 B AR A< B
BARITERBEARBE (&,16 %) 2 EE L
R, BEHMBERE, P RBEFRER L5
H1mE S 4L 7T 89 424 . PD98059 | % 4T A ERK F1 8§ #% 1k
ERK(pERK) Hii {4 ¥ W B % [H Sigma A&, RE4E
< F(EGF) . DMEM/F12 83 B (HFIh 1:1) &
BEAN BESE-ZEREQ-THERS FEG4 0F
K 1 ®UB R B 2 W) H 3£ E Gibco BRL A H] . /PR
A CD34 CD44 CD105 4 i f4 % -1 (CK) 7. CKI18 ,
PR (CEA) B3 R HUAK , BUR i E AL 9 B b i
BIEPU/D R EPIR 166 0, AR BB R
(DAB)IRF &, R A ML LRI EH /DR
IgG — MW AT FILADEARABTRAG., 5E
FHRMBEREREUWBE AR EERILHARGARL
A, FURACH B X E Bio-Rad A7l MHMAHR
(CN) &l B 3 [H Millipore 2\ &) o

— K AR bR

1.MSC fy 38 3G S M . Bl &4 T 8Bk
EEBER, USEBRSE 10% K4 mE .1 x 10°
U/LEBEMO. 1 ¢/L BMEE £ DMEM/F12 3%
FEREUEEERE. WEMEREMN T 25 ml 5
FML, BT 37 C ARG E 5% CO, By 4 M5 57 48
(MTRD)AEEIR, 24 h S EREFR, FER
BEANM, LASR 2 ~3 RE#H 1 RFFW. ARAEK

Xk 80% AR, LL2.5 o/L EEHBIHAGE 1:3
BB 3AAREM. FE/NRITA
CD34 .CD44 CD105 A i sk h—i, i = H ik
o AL 20 R R AR L

2.SCCHAHE BAEMEE . REAHFTXRA
D-Hank ¥ fz 52 7 U BR B K2 B AR A , 25 % Aig Jo 0 26E 1
a8 R 1 mm x 1 mm /B, MA 3 ml & 2 g/L 1
R B ARAS B 5% B4 YE 1 x 10° U/L HE
EMO0.1 /L BiMHEEEN DMEM/FI2 5% B
FHHEZEFAAIK. KEESKHEFHNRES,
FSOM[MEBMHEDHETHSO pl HEBRBER
BEMTIRES 600 pnl SGC B F W (KK
5% a4 ¥ .10 pg/L EGF .2 pmol/L = Bt B R i
JRE B2 0.4 mg/L BB SIL AT .10 mg/L &
SE-FBEEA-UHEKRH.1x10° U/LEEERKO.1
LM EEY DMEM/FI2 R H ) @is 5% I
(H# 60 mm) ¥ MIEFE, 7540 MG BE /5 %M 2 ml
SGC i ML F , UG 2 ~3 KEH 1 KIE%
W AL 80% Fh & B, L/ BB A CK7,
CK18 .CEA BT REHLA N —4T, F1 Z 2 Sy 4 M fb
=37 N RSy RN

3. 5 SGC L33 ) MSC i E R 4L & ERK 5@
BEAE LR VR P RO R W - xR R ik 80% il A R TR AR
SGC HATHARFLAL 28 . £ 47 CHEEE K E 30
min f5 , BETHMEFRAHAEA 1 ~2 h, WEHK
FAAEEEIZ 24 h WK EER IR ERF U
HALIEER TR, FF T -20 COKAM& M. BAEKEER
60% fl& % 3 L MSC, 43+ 3t B4 . SGC ¥ W
#1 .SGC L # + EGF 4 f1 SGC E & + PD98059
Ho MEHAMMERTER HR 3 AmMAEEHS
¥ 30%SGC EHEW AR E 1% M4 M .1 x10°
ULHEBEEMO. 1 g¢/L M4 S EH DMEM/FI12
ek, HHEBABSHERM S0 pg/L EGF M
10 pwmol/L PD9805S9 #k4E 35 35, 4 K WA & 40 4 g
IS, 1535 7 d B3R B 7R 40 i R A 0 4% A
fieh CK7 CEA MIFH#ERIXE WEENE 3 K UE
F SR ER vk E HER Il ERK #1 pERK B RiAKF,

= Gt

BAELL X + s Fon, K0 SPSS 11.0 & it %4 A1
HIT KRR,

& ®
1. 3535 24 h B8] /0B MSC e 247 (E
1) o JLR Jo i 18] 7 4 30 3% Fr o A E e B R, &
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(55 BSEF 0  20 BET E R N AN . AE R AN
st O AR MSC, &R CD44
CDI05 ifif A ik CD34(1H 2)

BB 24 b T MSC R
%200

{54840 27

2. K795 24 ~48 h 5 SCC HAGEE 5 ~7 d HhR
1 4 T A I 5 44 4 25 4
. T Sk i i O Ak Y
SGC, ik CK7 CKI8 il CEA |, H {55 1= B2 4 41k
Fric

3.4 411 MSC A0 I 6 45 35 o) B A B 5 0B b A
b, 53 7 d i SCC E 4l CK7 (GEA [ PH T &
AW R T B (P <0.01) ;566 I+
EGF 21 SCC 1% i + PD980SY 41 |- 34 i 14§ i 4
BT AR T SGC LAl P <0.01), WL,
1 G R T 2 L s, 5 AL AT ERK 22k
A 1 pERK A L4 SGC 1§ + ECF 215
¥.SCC il 2, SGC L ik + PD980SY 4
AR AL AR (1 3)

U SALARLNG TR T I CKT CEA JRPER R F )
IEH(% 7 £y )

A EEME(K) CK CEA
s 3 11220005 0.51+0.03
SGC Eif i 3 5,760,107  2.01 £0.09"
SGC LA + KOF 40 K} 7.31£0.20°" 7.27£0.12°*
SGU i if + PO9BOSY 1 3 1,63 £0. 11" 1.54 £0.07"

TG AL IR v P <0001 1 SCC R g # P <0.01

B2 A MSC 2l 0 i 1l e

MR IR

2X 10
—11% 10"

ERK PERK
B3 RHE
o Vo
1 i+ PIOR0S9. 3]

441 MSC (1) ERK 5 pERK Rk 0K
§3.5GC |l # + RO #1:4. 860

e
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T HE B 0 B RAT TR i A 2 A A

S R . 2 0 B A AL AR AS L s (BT
VAR 1)) 4 AT TT R S L KR

T T TR U, R LR G PR L G2 4 bk
i RN T Rk AT A I T R AR TR R

1 R Wi e 45 b i 1 5 R X 1 0
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Cn44 f
CDI05 R 5 ik GD34, Jy 2l fE ) MSC

FFRAE TN (AR 51 B bk Y B A s
A% S ) R T R A R R S AR
VMR- TE AT A £ B U] Dy, R TR HL O iR T 4 Bk
R B IR T A8 F T T A (348
A TR . S Ah, 5 BE Ak T PRI R
16977 3 4 e | GRS i 2 52 TN IB T R X LY 45
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CKI17, ¥R &R W LI L JLTR$E AR T LAYE R SGC £ E )
WY, A A A M SGC E ik CKT.
CK18 #1 CEA, Wl LLA Ry 2 4lifb i) SGC,

MSC BA B B 3 M £ 1 2 4L & BE , 76 Pk 6
et EfTaHE Z Z B, @S HEMME A FEK
R0 o 2 8 A 4 21 T 5 /9 1 B B AR o H s
807 B0 R85 b Al B & 23 MSC K 1] 44 i
£, ASLBWE T MRS SGC B L W Xt
MSC KRR E I, MA SGC LEWEERT d
B, 40 a8 CK7 Fl CEA FHM: AR B & TR
H, XEHSCC EHMHLFEABBEEERTF, S
5 MSC 7 SGC 4k,

PLUABRG K EAE P LT T MSC L3 315
B BTG E R A RAN R KRR XERNR
B, BRTHBRPHMNGESHESERLE Wnt,
Notch/delta/jagged .Ca”* #l MAPK 3§ % , H: & MAPK
i B S CATE B 40 B P B v B AR ST M R T A S 4R
s AR SRR ATNZEER, 22
KIHE MAPK 5@ B8 A S &: ERK 1/2 .c-Jun E 3Kk
W% (JNK ) s1/2 /3 p38 a/B/vy /5.ERK 3 /4 Fi
ERKS ,EfTAl A KR F REMARE T (ME
WRETFE) AR AR E A LR
FHAME S BIE 5 B HBE T BB, HER T
MEHRAT, R EERmER",

HEMRXRA, XUNGESHFERSSHE
JJ2 6 40 B 434k, 40 Wnt 240 8B 22 9K 71 . Notch/del-
ta/jagged . i S8 1k 4 i 1A 1 5 49 BT 3% 4K (PPAR) y
FEMY B ST MSC 404k R B BB RS B 40 iR 59
W™, MSC 5 SGC B FA4EE 4 M, % F
ERK il B 7€ MSC M M 2 A B PR EES
FAUST BT 6 45 9% 3 2% SR BF 9¢ MSC #4638 SGC By
fFSHEYH ., PDI8059 & ERK il %+ MAPK &
B (MEK) | M4 e R, B f TERE N 10 ~
50 pmol/L, ASEE %A T 10 wmol/L, 7EEShH K
H%EE T EGF, B RES|# erbB1/2 f 5% BL 1L M I 1&
ERK #22" T BRERN IR bR EEETENS
A", EGF ¥ & X 15 ~ 100 pg/L Bt o] % 5 %2 L
R BRSAENTR, MTHAREALEREE
me B R ATE R T S0 pe/L # EGF Ki% S MSC
] SGC 44k,

A 3T R A 2 A R ED i v W 8 MSC & pERK
K, LA # ERK i 8% M35 L 00, Rl 6 2 A EGF
PD98059 43 il 38 1& F i ol 122 38 2% , W EE & {115+ MSC
REFERE W, ERER, KT SGC W BT

HE5 (& MSC 1 ERK i@ % 0 % 1% 3 £ H CK7 .CEA
FHME R A R &, i A EGF #F — 25 800& il % 5
CK7 F1 CEA PFH 4 40 ffa B 2 3% 2 ; 11 PD98059 #E 1) il
ERK i #9815 , -4 CK7 FI CEA M RiE R B
ERRK, XFEH , ERK @ ¥4 MSC 71k A SGC ¥
SERPEFEEEH, M IZEERTE S ol BB w
MSC #4346 5 1 FRE BE . 75 BB A2 1R NI f MSC 3
B LR SGC IEHRMThREER LW FEFE
EHMENY,
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