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[ ABSTRACT] Aim  To construct the lentivirus expression vector of overexpression for RagB gene, realize the over-
expression of RagB gene in C2C12 cells, test the regulation of mammalian target of rapamycin (mTOR) activation mediated
by Ursolic acid. Methods The lentivirus expression vectors, Flag pLJM1 RagB™", Flag pLJM1 RagB*" and Flag
pLIM1 RagB”" were employed in the experiment. Using PCR to amplify the full length of Flag-RagB"" , Flag-RagB™*" and
Flag-RagB*™", then they were subcloned into the pWPI lentivirus vector through Swal restriction site and identified by bac-
teria liquid PCR.  The cloned lentivirus vectors( pWPI-RagB"", pWPI-RagB™" and pWPI-RagB”") were packaged with
packaging vectors (psPAX2 and pMD2.G) via specific ratio and transfected into 293T cells. 48 hours after the transfec-
tion, the media was collected and used to infect C2C12 cells. RagB”"-overexpressed C2C12 myoblasts were treated indi-
vidually or jointly with leucine and ursolic acid, mTOR activation was detected by Western blot. Results The efficien-
cy of infection observed by fluorescence microscope was almost 100%, the expression of RagB in C2C12 cells proved by
Western blot was enhanced significantly in RagB overexpression group.  Ursolic acid inhibited significantly mTOR
activation in RagB*"-overexpressed C2C12 myoblasts. Conclusion The results indicate that RagB can be overex-
pressed in C2C12 cells by constructing the lentivirus expression vector, RagB plays a critical role in ursolic acid-inhibited

mTOR activation.
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Figure 1. Analysis of RagB™
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Figure 2. The construction and identification of pWPI-RagB"" , pWPI-RagB*" and pWPI-RagB**"



718

ISSN 1007-3949 Chin J Arterioscler, Vol 24, No 7,2016

2.3 pWPI-RagB"", pWPI-RagB>*" 1 pWPI-RagB™"
BENEBREE C2C12 ARFHRIE
i FH = b i i 5 UL C2C12 40,48 h Jm al I

pWPI-RagB""

pWPI-RagB3*

pWPI-RagB®®*

BxE

Bmp) etk YL 1Y C2C12 i IE A58k,
WA UGS R 12 0 B E T B 4 5% e sOR 5
I 100% (FE 3)

B 3. WA EBRERN pWPI S MEBHE NS RagB™" RagB™" # RagB™" 7£ C2C12 4l F1 19 ] 3E (200x)
Figure 3. Observation of the expression of RagB""  RagB*" and RagB”" mediated by pWPI-packaged lentivirus in C2C12

cells with fluorescence microscopy (200x )
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packaged lentivirus in C2C12 cells with Western blot
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Figure 5. Ursolic acid inhibits mTOR activation in RagB*"-

overexpressed cells

TR S6K™, mTOR/S6K 15 5 38 42 10 IE JBE AH 6
JBR 5 R HRBU AE h R S AR T, LA S i e A
WG A K BT, Uk, mTOR 3% 4 4 8 45
XA PR O LA O KA R Bl i s

mTOR {5 54K #i T Rag GTP FERIEPE>™ | A&
WFFE Y FRAT I A4 218 95 75 404, 1K S RagB
1E C2C12 B # LA M b AR e Rk, 18 aE 1 — 1>
TN FH 2 SIS S DR A N B8 B0 W A v e R
B 1R HA 2R, A R S
PRI SN | 1 AR 8 3R 5 ik R B A1, 92
P, i Flag pLIM1 RagB™" Jikr £ 234 18 5 25 {52
L RagB™" 7 293T Al =ik, KBESL I RagB™ £
C2C12 4l rf 3 2% 35, B ot 3R A1 3% 11 51 90 4%
RagB"" RagB>"Fl RagB*" #1749 18  Jfi i Infusion
RS I = A~ B G 20N R A pWPT ) DA
A L) A4 . pWPI-RagB"" | pWPI-RagB** Hl pWPI-
RagB™" = JFUhr , PR 25 ()90 B9 49 1) B e C2C12
L, R A v 32 3K 4 (0, 56 T 18 0 B
NS AINE R B C2C12 g #2315, Western blot
fER s H W R B B IE R, £ RagB & H7E
C2C12 UM P BN Rk . SEEHUESE RagB 1 AE SRR
A0 mTOR WG Hh & 457 5 ZA/E ] , RagB 189 5 404
HFa N gk — A BF5E RagB fE C2C12 401 rh Ay LB )
SN A FHLEI LA K RagB 7E 2 WS BRI RO I
PRI KA KR b BARW o FAERALEIAT R T
R S SEA

[ &% 30K ]

[1] Ou X, Liu M, Luo HR, et al. Ursolic acid inhibits leucine-stimula-
ted mTORCI signaling by suppressing mTOR localization to lysosome
[J]. Plos One, 2014, 9 (4) . €95393.

[2] Wullschleger S, Loewith R, Hall MN. TOR signaling in growth and
metabolism[ J ]. Cell, 2006, 124 471-484.

[3] Jia G, Aroor AR, Martinez-Lemus LA | et al. Overnutrition, mTOR
signaling, and cardiovascular diseases [ J]. Am J Physiol Regul
Integr Comp Physiol, 2014, 307 (10) : 1 198-206.

[4] Hatanaka M, Maier B, Sims EK, et al. Palmitate induces mRNA
translation and increases ER protein load in islet B-cells via
activation of the mammalian target of rapamycin pathway[ J]. Diabe-
tes, 2014, 63 (10) . 3 404-415.

[5] Sancak Y, Sabatini DM. Rag proteins regulate amino-acid-induced
mTORCI signalling [ J ]. Biochem Soc Trans, 2009, 37 (1):
289-290.

[6] Valbuena N, Guan KL, Moreno S. The Vam6 and Gtrl-Gtr2
pathway activates TORC1 in response to amino acids in fission yeast
[J].J Cell Sci, 2012, 125 (8): 1 920-928.

[7] Kim E, Goraksha-Hicks P, Li L, et al. Regulation of TORCI1 by
Rag GTPases in nutrient response [ J]. Nat Cell Biol, 2008, 10
(8):935-945.

[8] Smith GI, Yoshino J, Stromsdorfer KL, et al. Protein ingestion in-
duces muscle insulin resistance independent of leucine-mediated
mTOR activation[ J]. Diabetes, 2015, 64 (5): 1 555-563.

[9] Kenji U, Tetsuya Y, Yasushi I. A hepatic amino acid/mTOR/S6K-
dependent signalling pathway modulates systemic lipid metabolism
via neuronal signals[ J]. Nat Commun, 2015, 6 7940.

[10] Yang P, Zhao Y, Zhao L, et al. Paradoxical effect of rapamycin on

inflammatory stress-induced insulin resistance in vitro and in vivo
[J]. Sci Rep, 2015, 5. 14959.
[11

[

Chong 77, Maiese K. Mammalian target of rapamycin signaling in
diabetic cardiovascular disease [ J ]. Cardiovasc Diabetol, 2012,
11; 45.

[12] Sancak Y, Peterson TR, Shaul YD, et al. The Rag GTPases bind

[

raptor and mediate amino acid signaling to mTORC1[ J]. Science,
2008, 320:; 1 496-501.
[13

[

Oshiro N, Rapley J, Avruch J. Amino acids activate mammalian
target of rapamycin (mTOR) complex 1 without changing Rag GT-
Pase guanyl nucleotide charging [ J]. J Biol Chem, 2014, 289
(5): 2 658-674.

[14] Shi Q, Wilcox DA, Fahs SA, et al. Lentivirus-mediated platelet-
derived factor VIII gene therapy in murine haemophilia A[J]. J
Thromb Haemost, 2007, 5 (2): 352-361.

(HECHmEE SCEI)



