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Effects of MGF E peptide on cell viability, migration and invasion
of ACL fibroblasts

SHA Yong-giang®®, LV Yong-gang®®(a. ‘111’ Project Laboratory of Biomechanics and Tissue Repair,
b. Key Laboratory of Biorheological Science and Technology, Ministry of Education, College of Bioengineering,

Chongqing University, Chongqing 400044, China)

Abstract; Objective To explore the effects of mechano-growth factor (MGF) E peptide on cell viability, migra-
tion and invasion of anterior cruciate ligament ( ACL) fibroblasts. Methods ACL fibroblasts were used in this
study and (1) were treated with MGF E peptide (0, 10 and 100 ug/L) for 24 h. Then, the medium was changed
by 1% fetal bovine serum (FBS) -low glucose DMEM medium. Cell activity, DNA content, cell apoptosis, matrix
metalloproteinases-2 (MMP-2) and MMP-9 activity, type | collagen (COL |) and type Ill collagen ( COL IlI)
mRNA expression were measured after continued culture for 6 and 30 h; (2) were treated with MGF E peptide
(0,5, 10, 20, 50 and 100 ug/L) for48 h. Then, cell activity and MMP-2 activity were verified. Cell migration and
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invasion of ACL fibroblasts were further tested by cell scratch test and transwell assay, respectively. Results
(1) At6 h, 10 yg/L MGF E peptide significantly promoted MMP-2 and MMP-9 activities, but had no effect on cell
viability, proliferation, apoptosis and mRNA expression of COL | and COL Ill. 100 ug/L MGF E peptide also sig-
nificantly promoted MMP-2 and MMP-9 activities, as well as mRNA expression of COL | and COL Ill. However, it
had no effect on the cell viability, proliferation and apoptosis. At 30 h, 10 yg/L MGF E peptide significantly pro-
moted MMP-9 activity and mRNA expression of COL | and COL I, but had no effect on cell viability, proliferation,
MMP-2 activity and apoptosis. 100 ug/L MGF E peptide also significantly promoted MMP-9 activity and mRNA ex-
pression of COL lll, but had no effect on the cell viability, proliferation, MMP-2 activity, cell apoptosis and mRNA
expression of type | collagen. (2) MGF E peptide significantly promoted migration and invasion of ACL fibroblasts
with dose-dependent manner in a certain degree, which might depend on the increase of MMP-2 activity. Conclu-
sions MGF E peptide can actively accelerate synthesis and degradation of the extracellular matrix, further promote
migration and invasion of ACL fibroblasts, help ACL fibroblasts to move to the injurious site during repair process,
which plays an important role in ACL tissue repair, regeneration and recovery after surgery.

Key words: Mechano-growth factor ( MGF); Cell viability; Cell migration; Cell invasion; Anterior cruciate

ligament (ACL)
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Tab.1 Primer sequences used for real-time PCR

BN YR bp ElE7ls 2l
i :5'-CTGGAAGAGTGGAGAGTACTG-3’

COL I 143
J5i :5'-TGCTGATGTACCAGTTCTTCTG-3’

A :5'-CAGTGGACCTCCTGGCAAAGA-3’
COL III 236
J5 :5'-TCATCTCCATAATACGGGGCA-3’

B :5'-GGATTTGGTCGTATTGGG-3’
GAPDH 218
J5i :5'-GCTCCTGGAAGATGGTGAT-3'
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Fig.1 Effects of MGF E peptide on cell proliferation of ACL
fibroblasts (a) Cell activity of ACL fibroblasts at 6 h after
treated with MGF E peptide, (b) Cell activity of ACL fibro-
blasts at 30 h after treated with MGF E peptide, (c¢) DNA con-

MGF E peptide concentration/(ug - L™)

tent of ACL fibroblasts at 6 h after treated with MGF E peptide,
(d) DNA content of ACL fibroblasts at 30 h after treated with
MGF E peptide

2.2 MGF E Bk} ACL f¥ £ 4 4 i AR B B 7 1 Y
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MMP-2 MMP-9 j&#E 11.3% 22.8% [ WLE 2(a) ],
117 100 pg/L MGF E BRI 53 542+ ACL BLZF 2 24 i
MMP-2 MMP-9 & 11. 8% .12.9% [ WE 2(c) ],
Yk FE)5 ,6 ~30 h P, ACL 40 g MMP-2 4 5 %}
MR AR I To 22 5 [ WLIE1 2 (b) ],{H MGF E k7 30 h
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IFATS 8K i & MR #F ACL 48 g MMP-9 1% 4%, 10,
100 pg/L MGF E Jik 45 5 42 &5 ACL 1% 2F 4t 40 g
MMP-9 3% 25.9% 25.6% [ WL 2(d) ]
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(d) MGFE 0 10
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2 MGF E k43234 ACL fX £F 4 40 s MMP-2 1 MMP-9 & 1%
BIRME  (a) 5537 6 h BPANME MMP-2 3544, (b) 3557 30 h i 2
g MMP-2 5%, (¢) 3537 6 h B 40 MMPO {& 4, (d) 5%
30 hHf 4l MMP-O &4 (5 X B4 AHEL, * P <0.05," " P <
0.01)

Fig.2  Effects of MGF E peptide on the MMP-2 and MMP-9
activities of ACL fibroblasts (a) MMP-2 activity of ACL
fibroblasts at 6 h after treated with MGF E peptide,
(b) MMP-2 activity of ACL fibroblasts at 30 h after treated
with MGF E peptide, (¢) MMP-9 activity of ACL fibroblasts at
6 h after treated with MGF E peptide, (d) MMP-9 activity of
ACL fibroblasts at 30 h after treated with MGF E peptide
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B3 MGF E fk4b3E3t ACL T 4 40AA T B0 ( #7R :50 pm)
Fig. 3  Effects of MGF E peptide on cell apoptosis of ACL
fibroblasts

WA, 1fii 100 wg/L MGF E K7 6 h B g Z 42 #F COL 1
mRNA [{)Z5ik [ WIE 4 (a) ], # 30 h B}, 10 pg/L
MGF E Jik g 242 55 ACL s 47 440 g COL I mRNA
F3K, 1M 100 we/L MGF E Jkxt HICHA BAE [ WA
4 (b)],

P
)': by
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(ratio to

Type I collagen mRNA expression
SO O ==
o0k o oo i

0 10 100
MGF E peptide concentration/(ug - L™')

MGF E peptide concentration/(ug - L")

4 MGF E B HEST ACL 440 COL I mRNA R i% 5401
(a) 5557 6 h BF4Hffs COL T mRNA #3k; (b) 537 30 h B4 it
COL I mRNA 35 (S5 B4, * P <0.05, " P<0.01)
Fig.4 Effects of MGF E peptide on COL I expression of ACL
fibroblasts (a) COL I mRNA expression of ACL fibroblasts
at 6 h after treated with MGF E peptide, (b) COL I mRNA
expression of ACL fibroblasts at 30 h after treated with MGF E
peptide

2.5 MGF E fitxt ACL R £F4E40RE COL I Rik k)
A

COL I J& ACL FZ Y sh 3 i 7r 2 —,
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JIAEK, it RT-PCR 204 il 41, MGF E JIREFR ),
10 wg/L MGF E JIK7E 6 h i} %} COL 1II mRNA 3k

S0, {H 100 weg/L MGF E ik i Z ¢ #F COL 111
mRNA £ L[ WK 5(a)], 76 30 h B, 10 5
100 pg/L MGF E ik 5 E 4 3 COL III mRNA 1975
FL[WEIS(b) ],
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El5 MGF E BRAERT ACL f £F 448 COL III mRNA RiZ )%
M (a) £33 6 h B4 COL 1T mRNA 35k, (b) #5330 h
AF4H A COL T mRNA ik (53 M41 M Lk, * P < 0. 05,
**P<0.01)

Fig.5 Effects of MGF E peptide on COL III expression of ACL
fibroblasts (a) COL III mRNA expression of ACL fibroblasts
at 6 h after treated with MGF E peptide, (b) COL III mRNA
expression of ACL fibroblasts at 30 h after treated with MGF E
peptide
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ACL 038 52 T B 1E W A0 a1 05 007 15 O A%
HCMAE RS 512 2802 ACL #0120y F 25 ma A
£, SRV MGF E JIkAbEE 48 h 5, ACL 54T 4
Y By 1 #% B 7 W 1 94,20.50 5 100 pe/L
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1Bk
Fig. 6 Effects of MGF E peptide with different concentration on
(a) Cell
migration of ACL fibroblasts after treated with MGF E peptide for
48 h, (b) Cell invasion of ACL fibroblasts after treated with
MGF E peptide for 48 h, (¢) MMP-2 activity of ACL fibroblasts
after treated with MGF E peptide for 48 h, (d) Cell activity of
ACL fibroblasts after treated with MGF E peptide for 48 h
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