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Effects of recombinant human interferon gla on the
chondrogenic differentiation of human bone marrow
mesenchymal stem cell

Qiaogiao Li%, Lijun Zhang?, Zhili Huang? Fel Wang', Zhengiang Wu', and Yan Wang?

1 School of Biological Science and Engineering, South China University of Technology, Guangzhou 510006, Guangdong, China

2 Shenzhen Ingtitute of Applied Chemistry and Biotechnology, Shenzhen Polytechnic, Shenzhen 518055, Guangdong, China

Abstract: Recombinant human interferon beta (rhIFN-B) is a glycoprotein produced by genetically engineered cells and has
anti-virus, anti-tumor and immunoregulation functions. Although studies have shown that other subtypes of IFN such as IFN-y
affects cell proliferation and differentiation to some extent, the effect of rhIFN- on chondrogenic differentiation of human
bone marrow mesenchymal stem cells (hMSCs) is less known. In this study we studied the effect of rhIFN-p on the
chondrogenic differentiation of hMSCs by inducing hMSCs into cartilage pellet via adding IFN-Bla into regular TGF-B3
chondrogenic differentiation medium. We collected the induced pellets and then detected GAG content, assessed pellets size,
observed agreecan using alcian blue staining, and analyzed the expression of Sox and Collangen Il using real-time PCR and
Western blotting. Addition of 100 ng/mL IFN-Bla to regular TGF-$3 chondrogenic differentiation medium could improve the
concentration of GAG, increase the size of pellets, promote the formation of aggrecan and up-regulate the expression of
Collangenl| and Sox9. IFN-Bla combined with TGF-3 could promote chondrogenic differentiation of hM SCs.

Keywords: recombinant human interferon beta 1a, TGF-B3, hMSCs, chondrogenic differentiation
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) ( TGF-B3) II (100 ng/mL
¢ ) ) IFN-B1a) Il ( 10 ng/mL
( ( ) ) ( TGF-3 50 ng/mL IFN-p1a)
Gibco ) Trizol ( Invitrogen ) SYBR IV ( 10ng/mL TGF-3 100 ng/mL IFN-B1a)
( Invitrogen ) V (10 ng/mL TGF-B3
(Promega ) GAPDH 200 ng/mL IFN-Bla) VI (
( ) Collagenll ( 10 ng/mL TGF-B3 400 ng/mL IFN-B1a)
Abcam ) Sox9 ( Abcam 2 000 r/min 5min
) IgG-HRP ( Southern biotech 37 °C 5% CO,
) Bla ( ProSpec-Tany 24 h
) Alcain blue ( 3d
) GAG (
)
Hera Cell 240 ( 1.23 GAG
) Olympus CKX41 21d GAG
( ) BHC-10001TA2 300 pL
( ) Eppendorf 56 C 16h 90°C 10 min 13 000 r/min
5810 R ( Eppendorf ) 10 min 25 L
Spectramax M5e ( Molecular 400 pL 30 min
Devices ) Redl-time PCR  ( ABI 5min 15s 13000 r/min
) ( Eppendorf ) 10 min 400 plL
12 FH&E 5 min 200 pL
121 hMSCs 656 nm OD 3
hM SCs 10% 1%
5 mmol/L 100 U/mL / 1.2.4 Alcain blue
37°C 5% ( 21d
) CO, 30 min
0.25% ( ) 2min 1
3 7 6
122 hMSCs 125 PCR
6 hMSCs 2 000 r/min
5min 5.0x10° cells/mL Trizol
2 000 r/min 5 min RNA Promega RNA
1mL cDNA SYBR Green gPCR SuperMix
I ( 10 ng/mL PCR Collangen 1I
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Sox9 mRNA 1
3 Real-time PCR
50 C2min 95°C 2min 95°C 15s
60 C 32s 40 18SrRNA
27AACt
1.2.6 Western blotting
RIPA
BCA 5x
10 min SDS-PAGE
PVDF
TBST 1 5min PVDF
5% lh TBST
1 10min Collagen II (1: 1000)
Sox9 (1 . 1 000) GAPDH (1 : 10 000)
4°C TBST 4 10 min
(1 - 20 000)
37°C 1h TBST 4 10 min
5min
1.2.7
SPSSI9.0
“ + (X+£s)”
t P<0.05

# 1 Real-time PCR 3|#15%
Table 1l Sequences of the primersfor real-time PCR
Primer name

Primer sequence (5'-3)
CollagenIl-forward CAGATGACCTTCCTACGCCT
TCTTCTGTGACCGGTACTCG
CCACCCGGATTACAAGTACC
GCCTTGAAGATGGCGTTGG
CCTGGATACCGCAGCTAGGA
GCGGCGCAATACGAATGCCCC

CollagenIl-reverse
Sox9-forwardF
Sox9-reverse

18S rRNA-forward
18S rRNA-reverse
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Fig. 1 Effect of different IFN-pla concentration on GAG
content during chondrogenic differentiation of hMSCs.
*P<0.05; **P<0.01.
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TGF-p3 100 ng/mL IFN-Bla
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21d gRT-PCR
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TGF-B3 (P<0.01) ( 4A)
Sox9 mRNA TGF-B3
TGF-3+100 ng/mL IFN-Bla
IFN-Bla 7
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7 IFN-B TGF-3
TGF-f3+100 ng/mL
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( 4B)

(A) (B)
B2 MEKRESENR

© (D)

Fig. 2 Morphological observation of cartilage ball. (A) Blank control group. (B) TGF-B3 group. (C) IFN-Bla group.

(D) TGF-p3+100 ng/mL IFN-Bla group.

(A) (B)
3 MFFEREBER

(©) (D)

Fig. 3 Alcian blue staining results. (A) Blank control group. (B) TGF-B3 group. (C) IFN-Bla group. (D) TGF-B3+

100 ng/mL IFN-Blagroup.
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Fig. 5 Western blotting result of SOX9 and COL II in hMSCs. (A) The immune fluorescent protein electrophoresis
figure at five time points. lane I : blank control group; lane 1I: TGF-B3 group; lane III: IFN-B1a group; lane IV:
TGF-B3+100 ng/mL IFN-Bla group. (B) 10D analysis of SOX9. (C) 10D analysisof COL 1I.
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