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[# E] BRI RAERKEF-B (transforming growth factor-B, TGF-B)XF A A A G PERIRTEVE R, 773% N H TGF-B 4k
BRCE AT AR hFOBL.19 i, SEH 9652 i PCR (real-time PCR, RT-PCR) S 2 F B ENE (Western blot) 73Kl hFOB1.19
YA B WEAH IS FEA Beclin 1 MAUE A HE FHH64%E 3 (microtubule-associated protein light chain 3,LC3) 7 mRNA K & FH /K1) 3
JRAEAY, 5 385 5 FLBE (transmission electron microscope , TEM)WEE TGF-B AbFRJE & 40 i A W5/ IMA R BY, ; SPSS19.0 Seit- 4R F k4T
BRI R SR A L, TGF-B 402 hFOBI.19 4l 3 h J5, Beclin 1 mRNA AYFIETFIA T (P < 0.05), [Ali} 1L.C3 mRNA
TR TR TE 6 h B FIR & (P < 0.05) , B HAE T ] A9 SR AT K 72 TGF-B AEHIJS 3 h, Beclin 1 35 R FRIB A FHE,
Bi/G 6.12.24 h FKILEFFE (P<0.05), i LC3- A FAFRE A TCF-B AEHIG 6 h FFihTHE, 12 h iEFA BRI (P <001);
TGF-B fEHIJG 12 h, TEM Al WA A mt/MATE i, 4518 . TGF-B REAS L IRMCH 40 hFOB1.19 #Y H MG 1,

[RER] HAAERKETF-B ; RE 4 ; AW
[FESHES] R336 [XERIRERD] A
doi: 10.7655/NYDXBNS20160904

[XEHS] 1007-4368(2016)09-1041-05

Transforming growth factor-B regulates autophagic activity on osteoblasts
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[Abstract] Objective:To investigate the effect of ransforming growth factor-B (TGF-B) on regulating autophagic activity in
osteoblasts cell line. Methods: Osteoblasts cell line (hFOB1.19) was treated with TGF-B to induce autophagy. Then,RT-PCR and
Western blotting assay were performed to examine the expression of mRNA and protein of Beclinl and microtubule-associated protein
light chain 3(LC3),respectively. Transmission electron microscope(TEM) was performed to identify autophagosomes. Data was analyzed
by SPSS 19.0 statistical software. Results:Compared with the control group,after 3 h of TGF-f treatment in hFOB1.19 cells,the
mRNA expression of Beclin 1 was initially decreased(P < 0.05). Meanwhile,the mRNA expression of LC3 was increased and reached
the highest level at 6 h(P < 0.05),and then decreased with time. At the same time,Beclin 1 was initially increased at protein level
after 3 h,and then decreased at 6 h,12 h,and 24 h (P < 0.05),and LC3-1l was increased after 6 h,reached its peak at 12 h (P <
0.01). Autophagosomes were observed in hFOB1.19 cell line by transmission electron microscope TEM at 12 h. Conclusion; TGF-33
can induce autophagic activity in osteoblasts cell line hFOB1.19.
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M RIS A B E M/ MRETF4EEE H (platelet rich
fibrin, PRF) BEAE i A A 14 Jo] R SRR 2H 21 4= 4K | [] g
WF5EiA 2 8L PRE REREICAE LA K I T, ANTGF-B I
IINBR AT HE A K TR F- (platelet-derived growth factor,
PDGF) %555  HRE T Y A= 4 PR (e it ARl 2 4L K
15 FHLRA AT T AWFSEHR Y Beclin 1 2
LC3 AR NI [ Wi AL 2 B #R85F TGF-B /RS
BUE 2R B TSR AR AL, S PRF fEE 4 fi 2 241
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1.1 A

A Z . AFPJE hFOB1.19 i 40 £ (ATCC,
M), TGF-B (BD 2], M), MA-ILIE (fetal
bovine serum, FBS) WifR1h 2% tpK (PBS) (B ik HE &
(Hyclone 23], AH)E ) , DMEM/F12(Gibeo 23 ,
B P4 ) ; TRIzol 2 SYBR Green qPCR Super Mix (In-
vitrogen A7), ZE[# ) , cell Titer 96 AQ AV IR 40 g 14
FEL A 7] (Promega 28 7], 32 [F ) ;L.C3 Beclinl —#¢
(Cell Signaling A "), EE), WFEHR Igc it
(Southern Biotech 2% &, 3 [E ), GAPDH —#i ( I &
BRI RY) s 5108 () BB RTRAR]) o
12 Fi
1.2.1 s fife a4

AFE hFOB1.19 B IR, W R T
10% FBS ) DMEM/F12 ¥53%%, & 34°C. 1A
£ 5% CO, ZHMu3BFRFa 557,24 h 80 1 IR, 1§
2 60 A7t 5 5 FRIUE 90% I, LAY 0.05%EDTA &
0.25% M35 B THALIRIE L . DLE® 5535 (% 10%
FBS (35350 I R4, DL 109%FBS B3 32 oA
ZWE 1 ng/mL 1 TGF-B SN SEH:2H ,3.6,12.24 h
WS A LA T H A SESS
122 8% &% % PCR(real-time PCR,RT-PCR)
#m) Beclin 1 & LC3 mRNA %A

AP LR FE , LA S0% 38 BE AP T 25 em? 1S
F, A K E 90%ml &R, XF R4 A
10% FBS i DMEM/F12 # #5757 | S 40 in A2k
FEH 1 ng/mL B TGF-B J5 43 1535 3.6.12.24 h,
W AE A A FE B RNA AR5 50 6 150 BH J2E A7 306 5 5%
real-time PCR N I&F A cDNA 5.0 pL, [T
Y145 0.5 pL,SYBR Green qPCR Super Mix 10.0 pL,
WFEK 4.0 WL, B 2AF:50°C 2 min; 95°C 2 min;
95°C 15 5,60°C 32 s {3247, 40 FEFR B MFREM I 3 4
H L, Becelin 1 1 LC3 mRNA FHX} e 35 H DA 2-24¢

2016 429 H
B0t SIS 1,
*1 s51MF7
Table 1 Primer sequences
FHH FIIF S (5'—3")

Beclin 1 F:AAGGCGAGACACGTTTTTG
R:TTCGTCAGCATGAACTTGAG
LC3 F:CGACTTATTCGAGAGCAGCA
R:ACCTCTGAGATTGGTGTGGA
F:CCTGGATACCGCAGCTAGGA
R: GCGGCGCAATACGAATGCCCC

18s rRNA

1.2.3  Western blot # Beclin 1 #= LC3 & & & &

O B K an e, X RRAH A & 10% FBS 119
DMEM/F12 853200 MR 57, SCgm e i A2k iR
1 ng/mL ¥ TGF-B J5 43 M55 3 .6.12 24 h, Wit
F A, TR PBS PRIA 2 UK, A 40 it 24 i T
100 L, 4°CH:4% 15 min, 14 000 r/min &> 15 min,
B WA BCA iR S T e i, B A
N _FE SR vhil 4% 2:1 {E'é/a\,%{# 5 min, B 20 wg H
F1, 0 5x - RESE sl ; 109% 1Y SDS-PAGE, 80 V 1H
JEHLYK 50 min, 120 VAE < HE ik 22 76 B i W 4 S JFe
Wik, rEEAE, IREAMT 100 V fEHHL Uk
120 min %% % PVDF JE I 5% NG00 £ 04 1 h;
ARG EH (4514 Beclinl \LC3 Al GAPDH)—
PU,4CHFE R, TBST L& MR R4 10 minx3 UK ;%
I T EE P01 h, TBST ZZ v k% 10 minx3 1K
B A9 AR ¥ ) Mo hn 20 B e 18, I S g
FFEL 5 min, MR G R HEAIRA0R LR T Z R
PRI, RS 6, WY . FINR A DL B AR 55
H5NSEAMKE ILEFRR .
1.2.4 %4 ¥ 4% (transmission electron microscope,
TEM) A& & v /MK

A A RS 5, AR I AL B0 A T AR
JEHERT 6 fLAk RN O 1x10° 4>/l R4t
MIA A 2 90% il & Bt % BT R FH o AL 97, S5
HAER IR PN TCF-B, 9 FE K 1 ng/mL, VEH
12 h, JE&E A BB, 1 000 r/min &0> 5 min,
PBS ¥ 2 1R ;2.5% % [ 5E 2 h, 1%8KIR [ E 2 h;
BB BE CBERG K, B A3, VIR 60 nm (RG] A
1% WA Sl 2 (7, Philips CM10 3% 5 Fa g3 dr e
13 %it®E

Joi H1 SPSS19.0 3 i A4 t27 A . B 3
B+ bRiERE (3 £ 5) FRn , 2241 B ) L3R B
R ZR 7 255007, 4] LU SNK-q K 5, 5240 2 /0
HE 3P < 005 WERAGI¥EX,
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2 & R WURTE R HE 1 LC3- 11 %35 ATER 6 h JFERTHE 78
- 12 b SASIE A, AR 2R (13634 LB M 0.516 + 0.014,

2.1 TGF-B * R F e B oA % R B Beclin 1 A= [ B E) 2K FFE (P < 001,18 2),

LC3 mRNA % ik 69 %

5% B4 AH L, TGF-B /EFH 3 h J5 ,hFOB1.19
A A0 A 1A WA SE KLY Beclinl mRNA ik K TF
BT FE(P < 0.05), TGF-B fEHJE Y 3.6 h JTCH I 2%
5, BEEVEH BRI B E  TCF-B AbBE S (Y 12 h,
Beclin 1 mRNA [k A B B IR(E . H WA X5
JE R LC3 mRNA ik AYEM 3 h BIFHRTHE,

1E 6 h BHAFNEE (P < 0.05), L5 BEAE s a] § 4E
KRR EBEREAC(E 1),

1.4+ — * O ¥R

124 —— W TCF-B3h
B [ H TGF-B 6 h
% 1.0 V] 0 TGF-B 12 h
g 08- % TGF-B 24 h
= 0.6
el .

0.0 é

LC3
WA LLER, "P < 0.05,n=3,
1 RT-PCR #ill TGF-B 1 FJ3 Beclin 1 1 LC3 mRNA
Fik
Figure 1 RT-PCR detected Beclin 1 and LC3 mRNA ex-

pression after TGF-f3 treatment

Beclin 1

2.2 TGF-B AF BB 40 e B %448 % & & Beclin 1 #=
LC3 & @ &kt %h

Western blot &l 45 B 7w, A X R4 L 3%,
TGF-B 1 hFOB1.19 i & 411 , Beclinl % 117K
SEAE 3 h FeikdE, X ARk HE M0.396 +
0.004,BfiJ5 6,12 .24 h FIA T (P < 0.05), HMEA

A TGF-B #H
XL 3h 6h 12h 24 h
Beclin 1
LC3- 1
LC3- 1T
g GAPDH
0.6 x
" O *THRZH
0.5 W TGF-B3h
B TGF-B 6h
044 O TGF-B 12 h
034 TGF-B 24 h

0.2

A DRI

0.17

0.0~

LC3-1T

Beclin 1
A:Western blot #2525 ;B Beclin 1 Al LC3- [ 4% 2 (KK
JEME, WALELEE, P < 0.05," P < 0.01(n=3),
2 Western blot #:ill TGF-g {EFJ5 Beclin 1 1 LC3-1I
EA=E SO
Figure 2 Western blot detected Beclin 1 and LC3-1I pro-
tein expression after TGF-[3 treatment
23 TGF-B AR RE m G B wE MRILER
WA I FRIBAAE R, IR LC3- T SRk i mi Y
12 h #EATHUBER , W E% TGEF-B 1 FH I 415 A
Wit/ IMATE B 00, 25 S b, 555 BRZ (18] 3A) L,
B4 hFOB1.19 7 TGF-B /E/ 12 h & , 410
AT L A g MASREE | F AR RUZ S5 N & A R
NS (K 3B) . WSk s, H ARS8 i e
JEREAS A B4 1 Wt 8 A, P T LA [ e it i B 114
JRLHE R, 86 A 0 T R L Pl 12 B AN [ &2 P (5
FeRECEAETAR (] 30),

AT (FRR=2 wm) ;B 28020 TCF-B VB 12 h(Fr/R=2 wm); C: 2502l TGF-B YEA 12 h i1 H WA (F5 =600 nm) ,
3 ESTEEWE TGF-B /EMA 12 h BEER R
Figure 3 TEM observed autophagosomes after TGF-f3 treatment at 12 h
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TGF-B X A[RI 4 FIZH 20 8 B[R A A= 924 3
Al AN, TGF-B A it BB F A 4 A3 58 Ak
H T TR A A A B R R TGF-B 55
WS 5 A WA CE g5 R, 5t FE e,
TGF-B i REFE 2RI F W iy & 4 4 TGF-B il
it FJH LC3 K& Beclin 1 B8 R IEKF,HESFF
B b B2 BME-UV1 4Ry F WEi5 £ TGF-B ik nl i
it b LC3- T & 3Rk R i A W/ IMAZRAE | B
JHF 28 240 BB 1 W5 TGF-B 34 REi75 S L It b g
21 U MDA-MB-231 2 il K J AR /N BB /NER R
AfE F R KA R AR B FERDT TGF-B 175
SRl A R A F R PTRE

TEHAE BT 40 AR R R 1 WK | 24 40 i kb
FE = AN ez BB, A WS A
PR B AR 32 H W AH G KL ] (autophagy
related gene, ATG) P MK HINREAFI /0K 4 4. D
AR E M (target of rapamycin, TOR) (55
WA ATG1 &Y, EES 5 AL BRI |
JA% S AEfR T BE ;@ Beclinl/Class 1l PI3K E&¥),
T I AWK AL B ;B ATG12 FT LC3 12K
REG RS, TE A WERIE 0 2B B Be w8 ATG12
5 ATGS 254, {2k LC3 %54 Fmsieik; @
ATG1 Fll ATGO il iy R g A4S, 78 A WEAIE L
R AT ATG HITE AR 2™ BT,
VLW 9K F Beclinl 1 LC3 1E A A WETE A 1 DF
B R IR LC3- TR R A I (A I 76 A 11 i
— BRI A LR R H R ERR  Beclin 1 )2
WS SR ICHSEIN eI R AN PR BERGI S Be-
clin 1 (IR0 ARFFERIBEDL I T 3% 0 BFTe 5 51
PR IEE R, BB 40 Beclinl
FRLAIR , AL SRR A EKOE DR, ARBIFSY
ZEIRIA R, SRR L, TGF-B AR R 41 3 h
J& ,Beclin 1 mRNA BYZAKF-2 TS /ER 12 h
A, 2R R RS L ER 3 h
IF S 40 Beclin 1 2K FA/KCOE I w0 A, mife
FH 6,12 J2 24 h FIKREABEZ 0855, S E IR
TEVERS 12 h, X AT fER TGF-B VEFI 9 .1 Beclin 1
MBS T BN A N AT BEE H R
1k, Beclinl mRNA THAERS N ,Egﬂg Beclin 1 mR-
NA #6525 s 40 A v riE e, 755 %
E AR A WIS AT I SRR R ARl A

AW A A R LC3 i LC3- T #6748 LC3-11,

I, LC3- 11 B FAEAG I [ W AATE B A9 e S PR i
B AREFFEEE T R, 1L.C3 mRNA [KFRAKF
Bli% TGF-B 1 I A A SE KA W s /R 6 h 3R
R IA R EE, 1 LC3- T FH/KSFEIE/ER 6 h
FIETHE 12 h ik B Em{E, $&7R TCF-B AEHE L
A A MR A S B AR SRR 2
LC3 mRNA,#M#PENEH, A HERER
FH  TGF-B 75 5 T Mg 40 e i) A e 1 BRAEAE IS
) 6~12 h, 23t TGF-B Ab i 1T BiiJes 4 i vp | I
IMATREE LC3- T A FR K FE TX R, X5
AFFEEEFA—K

H W TG AR G T AR IE R, BEJS A b
AT ZE | AL R R O B F WA, A AR
HMIE SRR R G, PR 58 32 400 4 A 2 A5 FF B
il () 0 O AR N A T B A WV A IR
B PR 0 T i TS o e 7 A 2 R PR A R o
ZAGIAFH AE R A0 N RS RS . B EAR Y
PR, AR TR UE W T O 3 et AR RO
254 Belein 1.1LC3 mRNA M & AR 45 5 W s
WA TGF-B FE ] 12 h B8 40 i { v/ NMATE B 1%
o, 25 3 s A0 P R AR Y SR A iE—
R TGF-B RERSTRIE BUE 4] hFOB1.19 11 [ Ik
T,

VAR, W E A AN B b ) VF FH B ok =z
FIBFFE 3 A ST, S IR 20 A P R B A e ) R
R, A E KT TCF-B fgid i Jd s [
FHOCIE AR HE AR A 1, SRTT, B Wk 96 14 5 BB 2
MOAEE B AT R ARG . A4 R4
7, TGF-B BN I8 Bl A 17 ik i | ZE L S -
AR R 3 W A SE R B i MR AR S R A
HOHE 2 (R AR M, i PR AR W R F SR SR
BB AR

E¢)

o S SRS P 2 R I s T A R S R S
BT S5,
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