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Regulating effect of recombinant lentivirus silencing rictor gene on mTORC2/SGKI1 signal
pathway and pulmonary alveolar epithelial sodium ion channel”
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[Abstract] Objective To construct recombinant lentivirus silence vector aiming at rictor gene in mTORC2 specific protein,
and to investigate its regulation on mTORC2/SGK1 signal pathway and the effect on pulmonary alveolar epithelial sodium ion chan-
nel,as well as the role in acute respiratory distress syndrome( ARDS) and acute lung injury. Methods The interfering vector plas-
mid and empty vector plasmid of target gene rictor were constructed, which and the lentivirus packaging system were co-transfected
to 293T cells. The viral supernatant was collected. centrifuged. concentrated and purified for obtaining recombinant lentivirus. The
virus titer was detected and the virus was infected to A549 cells. Stable cell lines were screened. RT-PCR was used to confirm the
silencing situation of target gene rictor. The expression situation of various signal indexes in this pathway was detected by PCR and
Western blot. Results The recombinant lentivirus of silence gene rictor was successfully constructed and transfected to A549 cell
for obtaining stable cell lines. Compared with blank and control groups,the mRNA levels of rictor,downstream SGK1 and o, p-and
v-ENaC in the shRNA-rictor group were significantly decreased (P<C0. 05). Meanwhile, the protein levels of rictor, downstream
SGK1,P-SGK and a-,f-and y-ENaC in the shRNA-rictor group were significantly decreased compared with the other two groups(P
<Z0. 05). Conclusion Silence rictor gene has the obvious regulation effect on mTORC2/SGKI1 signal pathway, meanwhile affects
the expression of pulmonary alveolar epithelial cellular o-,p-and y-ENaC at gene and protein level. It is speculated that mTORC2/
SGK1 may be an important signal pathway for regulating the clearance capacity of pulmonary alveolar epithelial cells on pulmonary
alveolar fluid and simultaneously affecting the pulmonary edema formation.
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Rictor 5'-CTGAGGTTTCCCATTTGCTGTC-3' 5-GGTTGCTTTGGTGGTGTTGC-3'

SGK1 5'-CAACAGCACAACATCCACCTTC-3' 5'-TACAAGACAGCTCCCAGGCAC-3’

a-ENaC 5'-CAATGACACCCAGTATAAGATGACC-3' 5'-CAATGAGGCACAGCACCGA-3’

B-ENaC 5'-CAATGACACCCAGTATAAGATGACC-3' 5'-CAATGACACCGCACAGCACCGA-3'

v-ENaC 5'-CAATGAGAACGAGAAGGGAAAG-3' 5'-AAGAAGCAGGTCACCAGCAGT-3'

Bractin 5'-AGCGAGCATCCCCCAAAGTT-3' 5'-GGGCACGAAGGCTCATCATT-3'

1 #RE5FE

L1 R AS49 4 ia W B A [ B 2 B 0 8% 55 4i i .
shRNA-rictor, nonsilencing shRNA } 18 15 5 244 h I ¥ 55 21
A2 S m . Trizol RNA 2 B & i % sl 7] &
PCR 5|4 } DNA marker ¥ ] H 4~ TaKaRa 2\ 7] 2 fit ; west-
ern blot L IXF G W AW Z BB REWH RAF., RP-
MI1640 85 5 3 /N 1L 35 .0, 25 % & H B B Gibeo 2
] . rictor H T FEHLM . SGKL K& P-SGK Hu5g PR 1 [ 26 [
Immunoway /A7) ; ENa Sodium chanel B 55 [ 31K 1 [ 95 H
Abcam /A F) . B-actin & 3¢ B BT H 3E [ Proteintech /A # .
HRP #ric 1 Fdi e 1gG — il B £ F Abbkine 23],

1.2 Jik

1.2.1 HifaRs3 K AS49 QA &4 10 % /NE Il (4 RP-
MI1640 ¥ 3R 35 35 . FF BT 37 “C.5%CO, WHEHM P IR, FF
B Rl B2 IS 90 20 LA b SOV A K R rT AT S B SR
1.2.2  shRNA-rictor 8 %% 2 B Qe BURL B9 Beoit R i MR
Genbank 4 JFE b A549 4 it rictor £ mRNA JF 3], & 33 1F
fli % BLAST & 4t HEBR 95 cDNA., %31 shRNA T 4 #8 )% 41
5'-AAACTTGTGAAGAATCGTATC-3" ;4 ik shRNA X i [
DNA Oligo.i& k J5 £ i X 4% DNA, ¥ H 5 214 Age T I
EcoR TP A 5 B8 U1 J5 /9 GVI115 28 1 6 452 . 4% 4 45 1k %% 1
DHO50 /&2 520 M, F§ PCR 35 X B M 5 e E 17 % 8 . PCR 5|
Wk b : CCATGATTCCTTCATATTTGC; T iif: GTAAT-
ACGGTTATCCACGCG,

1.2.3 @R EREAEERENNE HEEEAT 24 h,
#5293 T AL L 1X 107/ mL (9% BE 3Rk TR SR I . % Lipo-
fectamine 2000 32 7 & 36 W] 45 £ 7% B 18 905 75 B 0 5% 1R R
(Lenti-Easy Packaging Mix, GFP shRNA Plasmid } Opti-
MEM) 5 Lipofectamine 2000 %% 44 2 57 & ¥ Lt 51 3 B VR 50 1 B
F 293T AR FRIH .8 h )5 5 4% YL i . 1 DMEM 4% 25 ¥ 57
T2h G URERE LIE W S U8 B kg Kl PR T
—80 CUKAH . A LI R 50 71 00 #4795 7 T B2 2 L 4
293T Af LA 5X10° /FL A 4% BE 4 FD T 96 £L A . W BE 5+ 5 Fo
e LA 10 FEBE BERRRE . Al A 96 fLAR . 96 h G YL B
BT WEE GFP ko H-4iit,

1.2.4 FHABREEY AS49 4 Jo A k40 e @ vk DA%
JE 810" /HLHERN AS49 AL T 6 FLAR . FF il R 3K 300 S
P A8 7E e A549 A, s B AL PR XS R4 L shR-
NA-rictor 41, A B 3 N fL. WFE W BTG L 8 MOI
=20.50,100, ¥ & ¥ A 5 pg/pl # Polybrene A1 Enhanced
infection solution 5 Af i 1A FH 1) T 20 1% 9 5 = R 21 0 A 6 fL
M. 3~4 d 556 M T WA 20 Ml R YL 30 4k 22 K o7 R
B B AT FH W A g 2 O 0 A I AR E AR .

1.2.5 RT-PCR #&ll rictor Z:H K SGK1,ENaC 3 4~ £ 1y

mRNA # ik K F 2 B 4 A549 41 g & RNA, 1K 3%
DRRO47A 3% % 5% 35 50 &% U6 B 15, 0 % 5% & B cDNA, $i¢ ]
RROOIA ¥ 383X 7 & 1t W1 45 dt 57 [ I M4 & . PCR ¥ 3% H A9 Al
NSHEN G YFFIILE 1,

1.2.6 western blot #; il % 40 41 g rictor. SGK1,P-SGK K&
ENaC M A FEKF  #EEE A, A BCA & W %k it 17 &
HE R . & 48 F A G 288 H UK (SDS-PAGED 43 8, AT 7%
PR R AR AR AT 4E R B (PVDF ). A PBST e i

5 V08 NG 03 F A B P 1 b 22 I A BT A rictor (15 800)
SGK1(1 : 1 000),P-SGK1 (1 * 500), a-ENaC (1 * 500), p-

ENaC(1 : 500).y-ENaC(1 : 500) FHIAWE &.4 CHE it
7 sPBST (8, TBST) ¥ 3 ¥, 4K 10 min. Jii A HRP #3ig
B H0(1: 5 000),37 CHFE 1 h; PBST (8§ TBST) ¥kt 3 1k,
AR 15 min, ECL 5 & 8 4 . B I R 48808 - 9+ H Quantity
One B ARG 4r 5 430 H 19 5577 5 Bractin i HL{E /R rictor,
SGK1,P-SGK1.ENaC KJ a.f.y 3 MEHE [ FKBKFE.

1.3 Siil24b s FH SPSS20. 0 #4758 3t 4 4b 1, 3 2 9% Rt
DL TEs TR, ZFEAR R R IR R 7 2 04, P<<0.05 4

ERAGIFE L,
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2.1 ZH S o M B A A B T L 3 ARG T O SRR R A0
S 20 R RE B

2.1.1 PAPESCRER PCR % KPRV e B 2 B RRIT A1,
ARk EEY) BT L, H PCR ., EAEWHEN
PCR F=¥)1E 139 bp, W 7 &5 K R WA Y rictor shRNA
TR Y 5 3 A LE W 5 44 24 shRNA-rictor,

2.1.2  HZANE B RS A KA € AT 0 R AT B AR
FE L PRIERYY AS49 20, I R H 206 B B A I 4 FL AR B GFP
1 B A4 40 B i, FL shRNA-rictor ZHIE KRR E N 1. 2X 108
TU/mL,nonsilencing-shRNA 4 18 5 7 /i & & 1. 0 X 10* TU/
mlL,

2.1.3 HEAEWEIGEREYEH MR 0T A1 B R
A549 41,96 h J5 2 BB T I ECH GFP 235 1 40 il 4k
I 4 S, B2t J§ shRNA-rictor 2H & L 3 % 2 60 % . nonsi-
lencing-shRNA 2 B4 %0 % 50 26 , i 58 PH 1 41 fo £ 8% e 42 8K
MOI 2 50 TU/mL, % Mg 4e % o (B 1) .

2.1. 4 TEPSEE R E H A0 400 7 g MR E AR B2 B
TR S 1) 200 L A ) e B A T I S R R ik L 2 TS IR S R
0.5 pg/mL & fe £F O 18 Wk BE 4% 2 3% 5% 40 M T 34T A4k 1Y
i 200 0 e e 0% 3k 9020 LA (BT 2) .

2.1.5 HOYYIMH rictor 3 mRNA 7K 19 56 F K 4
PRBCAS AL RNALRT-PCR ) 5 75 o AH L %5 F1 41 R0 B 44 X
4, shRNA-rictor 4] # rictor mRNA 3 ik BH % T 77 W 41
(P=0.029), 1= 145 nonsilencing-shRNA [ %, rictor
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B 1 shRNA-rictor [2iRH 8 B = & A KL A549
M T BME T GFP RiLE M (200X)
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St B B AR T8 1 4 B B A 6 R 41 (P = 0. 026,0. 003, 0. 000,
0. 003, P<C0.05), LA 14536 P IE 55 38 JH 7 41 1% 0 75 48 14 sk
Yo A549 AR IATX B I H rictor [ IR EAT AL I [F w9
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B 4. 5,
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500

100 E .0
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£ s
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2.3 western blot 34 | & 4H 40 it 7 rictor, SGK1,P-SGK [
HEHFEBEAKFE  shRNA-rictor 41 rictor, SGK1, P-SGK 1 &
2 38 7K P B B AIK F 28 A B BH P X R 4H (P =0. 002, 0. 000,
0.012;P<C0.05), Tias F4L5 B PEX B4l Z 8] & B 8 H %
KK 25 5 (P>0.05), TLIA 6,

2.4  western blot 3 K il £5 4 40 g Hh 40 & Fl a3 3 o
ENaC,B-ENaC } v-ENaC [ H #% kK ¥  shRNA-rictor 41
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1Y « ENaC.3-ENaC K& y-ENaC & RSB K TFHEBMRFE A
2 K PR X B 2H (P=0. 002,0. 000,0. 001, P<C0. 05), TMZH
AE5AMXBAZHSHMWEAOREKFLHE 25 (P>
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B-ENaC & y-ENaC B mRNA Fik Kk F

e =H
E3 3
B3 shRNA-rictor

X8 ShRNA-rictor

rictor
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B3 shRNA-rictor
BSOS
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28
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mRNA Level

" P<C0.05 XA A 0 0 P>>0.05 55 AL AL,
7 western blot E# & 4B A549 4l « ENaC,
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UMl T Y B ST I B B LR A AR LUV
0 I PN R AN N Y b R AN B R A E G R RN LR
AiE , S O™ T Rl K b, il 8 S T RE R A, R A AR I E
STV 0 L ZE I 97 0 A A T R DR e il P R R v o
4 . 40 B A 25 -8 (TL-8) 9 3R FE K F-o (TNF-o) &5 & JiE At
JOE 1 95 B il 7K R BB H B AR . T LA PR YR Y b 3 A Rk
e B o R R SR T W RIS SR FH L At R RE 09 3% 4% 32 w5 il K
R BE 7 o 2 15 6 A1 005 P R R B R R R T 1 O el 3
R4 I AE 5 B B2 Al 5 00 R - BRI ALT/ARDS 3BT 311 55
—MFE.

TIMER W EH (mTOR) J& —Fh 22 2 82/ 75 = B2 5 H
i, Ll mTORCI & mTORC2 B # J& X 47 76 T 4 91 1k
mTORCI ff mTOR, PRAS40, Raptor #l mLST8/GpL 4H % .
mTORC2 & 5§ mTOR, PRR5, mLLST8/Gpl., rictor Fl mSINI,
A FHE W3, rictor J& mTORC2 H {4 5 M 4884 . 48
SCHRIESE s rictor 5 culin-1 #E 4241 B E3 12 KRG 0% , ol 3% 0+
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i SGK1 iz Z 4k . [F 8 SGK1 7] ;i /EH F rictor B B fk £ 5
T1135°°, B, rictor-mTORC2 & A4k 5 SGK1 Z [AIfF 16 %
2 B X 1) PR P AL . A S8 T UUER rictor FEHJE L & B SGK
iR 1k £ & Serd22 ] W R, §E Bl SGK1 & % PI3K/
mTORC2 38 J 1 IR 45 . 33X — 45 5 A Br b i 0 502 A3 — 3%
]

A PN AP SCHRHRGE 5 S5 08 5 00 o AR i R B T
ENaC,Na®-K*-ATPase, /K il i & [ (AQP) % J5 K sz 17,
Horp ENaC % 73l i & — Fh 5 I 2R [ F08 T ok % R ok vk
R )4 . AT R A T L R« By 3 B
WA M Z TR, M« WHEEET REBENEDEDRE. R
TN B T 0 F ORI S B A Y AR R B . A O R BR o
ENaC P 09/ B30 b R B, B80S I 40 4F 40 h J5 38 F 2tk
il 7K fifr 51 A A O B T — 7 TG ENaC 74 T B f 41 i 3%
JEBE) Na® -K*-ATPase # B F 2 5 /K 5 i % iz Al i K 15
B, 55— 05 T B B B KR 4 AR S 58 2 W1, ENaC 1 35 4
#3281 SGK1 T neddd 55 N F B B H % . 1% F nedd4
Q] 5 ENaC [ 79 38 L %1 B9 3338 4 A 58— A 35 4 SCRRIE
B, mTORC2/SGK1 {Z 53 ¥ 0] #4035 F #if nedd4-2 iy WWP2
WEER AL AL A, LARE AR neddd R E3 12 R & HEEX ENaC iy
Gl P R, A HEI SGK1 5 neddd-2 W] AE 2 i B
TR AL N7z 24k 1Y U 5] /B 98 455 ENaC 35 . A 121 B\ 85 78 LA
J&i B BAF 5 AR R 3 — L A AR R B R

AR ZH R A R A AR Y, MR AN IF ST EE L SR A
mTORCL [ i 550 F5 00 55 T . e s Pl E e &
iBJC T ek AR, i R mTORCL B mTORC2 X AL 417 i 51
PP242 THIRS A FH AR B A WHE TR, RE, A%
DU 4R 7 il 2 2K e 5 5 I 2 . TR R R PR S R LK
B A K 7 A 25 W # PI3k/mTOR/SGK1 {5 5 i # , v B 2
RN B G X AR A s R . DL g SRR OR
PI3K/mTORC2/SGK1 % 5 i J & J8 ¥ ENaC 1) 2 E & 1%,
12 995 75 2 — Fh DL HIV 95 55 o4 ZE ik A JR 1 ok 1) f 938 Bt g ik 3t
BEREETE . A LR R NS BT AR BB SE i Y R B A RE
P RO, B B AT, T A 4118 % & shRNA
BOARYE ) Z B T LB AT (5 S i S B oY . A S
B Bt B 95 rictor THE)F 51, 49 1 shRNA ik K
iR =BTl N O A B O E R U SISl 7 TR N
mTORC2  #¢ 5 ¥ 3 A rictor, M 3& B JZ W #E B iE 5
mTORC2/SGK1 2 #% ENaC B 138 i 09 &5 5 5 v & 2l
s R i — 2B AT T rictormTORC2 8 A & A 7R %t 84
BT 0 IR R AL . Ao AR Y A A AR E B
mTORC2/SGK1 15 5 [ A2 1 47 53 38 1) i . FFHEWT L5
53 % R BE AR SE A K BR A SRR . BRI RS
i 7K 3 B3 B 7 » 2 1E A it 7K B A9 6 PR BIE 9 B A0 TR 40 B e 2
Bl A B oA 30 B ALL At ARDS Wi BRIG YT 5 1 324 T — E /Y
BLINop g
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