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Signal transduction of the TGF-B family: common and cell type-specific mechanisms
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Abstract. Mouse TGF- type I receptor, Alk5, encodes two types of mRNA generated by alternative splicing
of four amino acids in the extracellular region. In the present study, the expression and function of alternative
splice variants of AlkS, i.e., Alk5-L (AIkS with the four amino acids) and Alk5-S (AlkS without the four amino
acids), were examined. Expression of Alk5 was detected in all examined tissues, and no significant differences
in the ratio of Alk5-S to Alk5-L were detected between tissues. Expression of A/k5 was also detected in various
cells, with Alk5-L being especially abundant in A-6 ES cells. No clear difference in Smad2 phosphorylation in
response to treatment with TGF-; was detected between L17 cells expressing Alk5-S and those expressing
AlkS-L. Consistent with these results, transcription mediated by Alk5-S in L17 cells treated with TGF-f3; was
comparable to that mediated by Alk5-L. In addition, alternative splicing had no effect on transcriptional
activation induced by GDF-8, a member of the TGF-f family. The present results indicate ubiquitous
expression of Alk5 isoforms in mouse tissues and cells, and insignificant effects of alternative splicing on
signaling induced by TGF-8; and GDF-8.

1. B 8

ANTIRE S ORISR Y) VO H D HKIE,
Feo 7z LEDOZREINCH R L Tnb, Mz
MR BEsE - Ak, 537Uy T LHIBIEE D
WL72RER, MR ERHmAlER s, 56125
REFTEDE DR TED LI D, LAY
DR LT B AEn G, KREFMEZHS, 184 O
R T T 5 IBRIZZERL 1L, MAP kinase 88,

Protein kinase A #£%, Protein kinase C#%X#%, Smad #%

B, JAK/STATHERZIZ U D & L7z 10-20 FERE I
BRONTWE, TRIE, REER S T2 WIER
BERBIBE EESNTWAZ ELXERLTVA
DTIE% C, g SN TE RIS E RS 2 e 22
BHEob &, BIELFAIHSNLZ 2@ LT,
A R REETALEZON TS, 2F D,
B MRERBOLR 2 Kie 2 205, SHlliEY
BHDOBEAZAEICL TS ES-oTOBSTIRA
Vo EBR, HLHIE TR - ANEFET L
faagE - LR+, JlofMRTE 7R - A%
FETLHEERST, LA, MBEMEEET S



TGE-B7 7 3 V) — ONEHIRERNE | SR I & R RioskeE 131

HBEToHb,

[ B —DOMIRARIEHRI=ERIR P MIIFRICHRL T
HREZBIHE T 5 O Al » ? ]

SHNAEMOEGREOME L S ER D ZOFF
RBERICHT BB A EROT A E A REHEES L
T, COWMETNV—TEWMEL TS, D720,
FTELEREEREO—~D>TH 5, Smad &K
(TGE-B7 7 V) —#M) %HLY EF, TGF-B7 7 3
) =T & B AR R e kR L e R e bk, T
LN ZDOEMEBEEEFFLARVTHBE LW EE
ZTWa,

AR E T HH%EIEE, TO—RTIT-272bDTH
bo oI, HLBRTHMY L7202, TGF-
BOIRIZEAETH 5H AlkS D5 construct & VEHY
AT EIlimEs LT\ b, FH construct DRI
3O H BN, AE, ZOMEITNV-TO—R
THhHMMIZ, 7 ABEMLTREAL TV 2D AlkS
?® coding region cDNA %, fidelity ® & \» DNA
polymerase % ff © 72 RT-PCR {Z & o THLEE L 7212,
BLAHDEFE R vector CFHATHE V)T -V Fy 7 X
LHETERHA L, EEIZD MM E cloning L 72 Alk5
DIFFEFHNEAM 7 0 — 2 ST A4ER, 2HED
AUS IEASNTWAH S L & RO 7, SUBRHE L
PekER, TV MAS IZBWTHLNT WD
alternative splicing variants (AlkS-long form (-L) &
AlkS-short form (-S) & %fHiF7z) D=7 A TH %
WG oTze T A9 BT, [AlkS |2 splicing
variants 2% 5 £\ ) T LT ERDH LITE VRO
T, COEVCOBREHOPIZTEHAZL LI ]
L) T EITRY, NSRBI N,

2. B ik
Auw-FiEizeTlH (1,2) o#E)THA,
3. HEREER

MEREE RO Iz E T, 22 THRETAHEA Y
METAZ LT -T2, 2% Y, 1) K,
FEEMIBIZ BT B AIKS-L & AlkS-S DESHLI % RT-
PCR D 1%, image analyzer ¥ ffio TIEMEIZE=T 5,
2) BEEERY 2 AIKS & KHE L T 2 M % 18 o T AlkS-

%
C

Bis
MME
AW 254
774-1

S/L 3z 078 D56 DED QAL DT RS9

Fig. 1. Expression of Alk5 isoforms in mouse tisssues and cells.
Expression of Alk5 isoforms in mouse tissues (A) and various
cells (B) was examined by RT-PCR. PCR products were
separated on agarose gels (upper and bottom panels) or
polyacrylamide gels (middle panel). *: non-specific band,
which was verified by subcloning of the products.
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Fig. 2. Phosphorylation of Smad2 mediated by Alk5 isoforms.
(A) L17 cells, which are deficient in functional Alk5, were
transfected with HA-tagged AIk5 isoforms and 6myc-Smad2.
Phosphorylation of Smad2 in response to treatment with TGF- 54
(200 pM) or GDF-8 (10 nM) was examined in
immunoprecipitates (IP) with anti-myc (9E10) antibody by
Western blot (WB) analyses. (B) Expression of Alk5 in L17 cells
were examined by Western blot (WB) analyses.

Table 1
ECso concentration of ligand to elicit transcriptional activation
AIKS: S L
Ligand: Reporter:
TGF-f; (pM)  3TP-lux 52=%05 79 +0.1
AR3-luc 74118 6.8 +20
GDF-8 (nM) AR3-luc 027 =0.03 0.34 =0.08

Mean = SE (n = 3).
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Fig. 3. Transcriptional activation mediated by AIk5 in response
to treatment with TGF- 54 and GDF-8. L17 cells, which are
deficient in functional Alk5, were transfected with HA-tagged
AIk5 isoforms, [ -galactosidase expression vector, and 3TP-lux
(A and B) or AR3-luc and FoxH2 (C-F). At 32 h of transfection,
cells were treated with 200 pM (A and C) or the indicated
concentrations (B and D) of TGF-4 1 or 10 nM (E) or the
indicated concentrations (F) of GDF-8 for 16 h. Luciferase
activity was normalized to £ -galactosidase activity, and the
luciferase activity in cell lysates in the absence of ligand or Fox
H2, Alk5 and ligand was set at 1. Data are expressed as the
mean % S.D.
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