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Fig. 1 SDS-PAGE for purified GST-hhLIM fusion protein
M: Protein marker; hhLIM: GST-hhLIM fusion protein; hhLIMI:
GST-hhLIM1 (109 =57 13% =57y fusion protein; hhLIM2: GST-
hhLIM2(120%~5 1235 fusion protein.

2.2 hhLIM 5 actin 8 E{EF RO 451
4 T i€ hhLIM /& 15 5 actin K AEY)HEA B
MEAER KA EAEH NS W, PLgs



2007; 34 (4)

B3Rk %: hhLIM 5 actin HE/EAREE C in LIM 1 - 397 .

GST-hhLIM. GST-hhLIM1. GST-hhLIM2 ffJ] GST
Sepharose 4B A 3 1A Jiz 73 7 4 43 4L R C2C12 4

L Actin

s cmms W
A —— .  GST
| ——————— —

Neg LIMI LIM LIM2

Fig. 2 GST-pull down assay shows the interaction between
hhLIM and actin
Extracts from C2C12 cells were precleared with GST Sepharose beads
and then incubated with GST-hhLIM Sepharose beads, or LIM domain-
mutated (GST-hhLIM1 (109 =57 136 =S GST-hhLIM2 (120% —%,
1239 =) Sepharose beads or GST Sepharose beads. Pellets were
washed, and interacting proteins were separated by SDS-PAGE and
identified by Western blotting with anti-GST or anti-actin antibody. Neg:
Negative control; LIM1: GST-hhLIM1 (10975, 1395 fusijon protein;
LIM: GST-hhLIM fusion protein; LIM2: GST-hhLIM2 (1209 =%,

12395 fusion protein.
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Fig. 3 Immunofluorescence analysis and colocalization of hhLIM and actin in C2C12 cells
C2C12 cells were transfected with pcDNA;-hhLIM, pcDNA;-hhLIM1 (109757139 75%1) or pcDNA;-hhLIM2 (1209 —5«,123% %) and
stimulated with phalloidin for 30 min. The cells were fixed and stained with c-myc-tagged antibody and TRITC-phalloidin. hhLIM:
C2C12 cells were transfected with pcDNA;-hhLIM; hhLIM1: C2CI12 cells were transfected with pcDNA3-hhLIM1 (105,136 =Ser),
hhLIM2: C2C12 cells were transfected with pcDNA;-hhLIM2(120% 5 123950 hcDNA;: C2C12 cells were transfected with pcDNA..
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Fig. 4 Actin co-sedimentation assay shows the interaction
between hhLLIM and F-actin

Purified F-actin  was incubated with GST-hhLIM or LIM

domain-mutated hhLIM, respectively, for 30 min in F-actin buffer

containing ATP and Ca* and then centrifuged at 10 000 g for 30 min.

Cross-linked F-actin was pelleted by centrifugation and separated by

SDS-PAGE and stained with Coomassie blue.
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Fig. 5 Electron microscopy morphology of filaments assembled from hhLIM-actin complex
F-actin and GST-hhLIM or SM22« or BSA were incubated together for 30 min in F-actin buffer containing ATP and Ca* and then centrifuged

at 10 000 g for 30 min. Proteins in the pellets (P) were detected by electron microscopy.
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Fig.6 Densitometry micrograph was performed of agonist-
induced contraction of C2C12 cells transfected with
pcDNA; (Con) , pcDNA; - hhLIM, pcDNA; - hhLIM1
(1095 135ty or pcDNA;-hhLIM2 (1204 e, 123%s5r)

*P < 0.05 compared with C2C12 cells transfected with pcDNA;-hhLIM

plasmid.
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Interaction Between hhLIM and Actin Depends
on LIM Domain 2 at The C-terminus of hhLIM"
ZHENG Bin, WEN Jin-Kun™, HAN Mei, SHI Jian-Hong
(Hebei Laboratory of Medical Biotechnology, Institute of Basic Medicine, Hebei Medical University, Shijiazhuang 050017, China)

Abstract hhLIM, a member of LIM protein family, has two LIM domains and plays an important role in gene

regulation, cytoskeleton organization and cell hypertrophy. To understand the functional importance of hhLIM in
cytoskeleton organization and muscle hypertrophy, hhLIM and its mutants of two LIM domains were constructed
and function of each LIM domain and its interaction with actin were studied. GST pull down assay and
immunofluorescence assays showed that LIM domain 2 at the C-terminus of hhLIM is critical for its interaction
with actin. The mutant of the LIM domain 2 in which two important Cys are replaced by Ser lost the capacity of
hhLIM to interact with actin. Mutation of the LIM domain 1 at the N-terminus of hhLIM impaired the capacity of
hhLIM to interact with actin. F-actin cross-linking assay identified that hhLIM could make F-actin to cross-link
into bundles by interaction between LIM domain 2 and actin. In conclusion, LIM domain 2 at the C-terminus of
hhLIM plays a central role in F-actin polymerization and cytoskeleton stabilization, whereas the first LIM domain
is essential for the nuclear localization of hhLIM.

Key words hhLIM, LIM domain, cell localization, cytoskeleton organization
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