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P62 F& I 3R 9 w7 B A A R 3t B %3k

ik &R

HE BH Mg pe2 R RAERFERAERILRLR
G5, I AE N EAZ A0 B 1 I 90 20 i ( THP-1) s e 35K, N 7
KRS po2 FEFE M E AL R 5k, AiE X
ISR G EE S (PCR) 93 p62 KK F By, K43 7 1y i
Fe BARNMAL peDNA3. 1-Flag-PCDHI0 L% 3 35 18 55 7 21 ;
PCR % 7 B 201 JTORE , 440 g A 20 1) 2 201 A i 3 ook L 7
Pz NG 400 293 (HEK 293T) 5 I E 4112 M 8 8 A
BARZ AN (A g (THP-1) 20, %207 55 2% 07 26 FF 14 At i o e
Pk s Western blot 1 5 B %% Y i 5 38 G B4 52 b ( RT-qPCR)
K e 325k p62 HL[H 1Y THP-1 20 bk (i Fe3R4) A YR
i p62 FEH 2 JFokn (6 BRAL) 1 THP-1 20 ik ; Jak 2 fiti 98 52
T 1A ( Klebsiella Pneumoniae, K. p. ) i ,RT-qPCR #5ill] THP-
1 20 P Mg SR BE A (TNF) -oo, AL A 2R (L) -18 A1
LB F 1(Cxell) £iAKF, SR @i PCR F T34 p62
SR R Bt % e8] peDNA3. 1-Flag-PCDHI0 %5 # 24 I, If:
H PCR #;{ll i 75 p62-pcDNA3. 1-Flag-PCDH10 & 41 i i #4
AT Pk i e TR THP-1 1S M R B S5 E 4
B, Western blot Kl 25 5 i 7= 24 i 47 1% 119 THP-1 41 Jifa %5 %)
REZH 41 P62 3 ¢ 3k 1 £ (P <0.001) , H RT-qPCR #5:ll
7R p62 mRNA KA & (P <0. 001) , PR D As d s 33k
P62 FH 1Y THP-1 Ak ; )&k K p. )5, miZik P62 (1) THP-
1 4fffir TNF-o IL-1B il Cxell 22k 7KERIE (P <0.01),
it S =R R G T LU #E p62-pcDNA3. 1-
Flag-PCDHI0 18757 24 & & 3% 35 P62 & 1] THP-1 40 fu bk,
hJG Sk p62 FEE MBI AE T 50

KA PO2 ;MR EE AR A = Bk % R 48 THP-1 44
Ji s Bili 4 va BRAA AT 5 2 Fe ik
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P62/SQSTM1 ( sequestosome-1,SQSTMI1 ) 2& [ &
— PP EE ) H AT IR R L R AR R R B R LS )
RV HEZAZ —, P2 EHEAZNI
REVEZE I, A F5 12 3R AH 2544 48 ( ubiquitin-associ-
ated domain, UBA) & FHICEE 1 5245 3 VE K
(LC3 interacting region, LIR) .Kelch F£ ¥ & & N %
5 H Z 1k (Kelch-like epichlorohydrin-associated
protein receptor, KIR) Jig TRFE R 32 (4 AR G K+
6 ( tumor necrosis factor receptor-associated factor 6,
TRAF6 ) 25 & 45 1 5 . 77, RFE 45 X Fl Phox-Bemlp
(PBL) £ 1% 6 DO REI AR 0 JHirp PBI LIR
1 UBA S5 F e VB PR 1 B Wik 3R A ol A o e 4% ol L
TER . P62 3 7 i ik 5 Z Mg s I 22 1R 151
7S IR 38 A PR SR R B 1Y) R AR R SR
PIMISE T R, BB S S A # E p62 LA
PRI, TE T P62 B R AR N FRAZ AN
Ifil 75 H 2 ( human myeloid leukemia mononuclear
cells, THP-1) 4l itk , it — L AE R IMEAIRE p62
LA B DI REBEE FE A

1 #M8R5FZE

1.1 ##

1.1.1 = &2#H# AFEFHE 293T (human em-
bryonic kidney 293T, HEK 293T) ( H 3 % 5
GNHud4 ) o N\ BAAZ 40 i 1 if s 240 Jfd ( THP-1) ( H 5%
%5 : SCSP-567) ¥ A R e L i 4n M B 2
[Tk peDNA3. 1-Flag-PCDHI0 ( £5 - VI8014) K 4
B R pSPAX2 ( 15 5 : VT1444) il pMD2G ( 15
5. VT1443) W H W r I E 495 EcoR 1 (125
ER0271) fl BamH 1 (452, ER0051) . B i+ g 4]
figt 5% YL Lipofectamine 2000 ( 535 : 11668500 ) |
T4 3% $ B (4% 5. 15224041 ), DMSO ( %% 5.
D12345) kL #2 S a4k & (525 : K0502) |
DNA Polymerease ( £% 5 : EP0702 ) . DNA ladder ( 4%
5. SM1553 ), TRIzol RNA #% B ik 7 (9% 5.
15596026 ) 45240 F 2 [ FE B /R BHE 2 7] 5 Tag
fiti ( £%5-: R3008) | PrimeScript™ RT Master Mix ( 4%
2 :RRO36A) il TB Green" Premix Ex Taq™ I (4%
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5 :RR420A) ) H H 2% Takara /7] ; 3 [ Marker ( £%
5 :MBP0277-25 wl) \ECL ki (525 : MBP0297 )
W B LG A Y 2 SR A IR\ 5 4T GAPDH
UK (525 : 2118L) K4 P62 £ sy BEHLIA (§1 5
5114S) #Jk H Z£ [F Cell Signaling Technology /3 7],
IEHT o 9T (57451 ab6721 ) Iy B 3£ [E Abcam 2
] s BCA 3 P G & (55 : €503021-0500) K
WA T I 2 A5 41 i (DHS o) (PCR 514 B I 4
5945 : A505255-0250 ) W T~ L i A T AR TRE B0
ABRAT . & RER (B85 A8180) Ity { AL 5t &K 3K
ERHARA A, EEE;FE3E (Dulbeccos modified
eagle medium, DMEM) ( 25 . C11995500BT) . it 4F
Ifi. 7% (fatal bovine serun, FBS) ( 4%5-:10270-106) I3
H 2 & Invitrogen /),
1.1.2 22ME RIHEBEEOHL (RS Beck-
man Coulter OPTIMA [-100XP, 3 [ Dl 75 & 2 /R¥F G
R ZOLE it PCR AL G A% R A 1 5 X
(#95. ABI 7500 , Thermo Nanodrop 2000, 3& [ %& 2k
T RBHE 7)) H URORE TN B AR R B
VK ARS8 (515 : Bio-Rad, 32 [ Bio-Rad A 7)) \BEEL
195307 2255 (FU2- . Tanon 5200, |5 K RE AL Ay Bl 2%
ARAT]) L AE IR G IR (745 . DNP9162, I
TR AR A R A ) A2 2 AE (RS AB24AL,
HIMPE ESCO 24 /) | 40 Ml 15 77 46 (5. HERA-
CELL 150L, & E B CH/RBHE A A .
1.2 ik
12,1 p62 B 4 23 18 9 35 ik 20k 80 1 2
i3 GenBank W3 £ if) /MR p62 FEH 731, it
FH 5. P1 (5 -CGGAATTCATGGCGTCGTTCACG-
GTGAAGGCC-3"); P2 ( 5'-AAGGATCCCAATGGTG-
GAGGGTGCTTCGAATACTGGA-3") ;¥ MK .1 342
bp, 5191 B4 TAEYRHECA ARG M. 91
AR Z P AL P2 5149145 1 wl 5 x Buffer 10 pl,
dNTP Mix 4 wl,# 4z 1 pl,Prime STAR HS DNA poly-
merase 0.5 wl, WFEK 32.5 pl, RTIES], KA
F:98 C .5 min,98 °C 10 5,55 °C 105,72 C 90 s,
LAEFF 30 Y, 72 C 8 min, 1B KALFRS1G R
AR R RUEE B 4 CURFORAT , T R SR SN
PR PE N UIEEAE EcoR 1 A1l BamH T 37 5 X 28 AR 17
FTRUEG ), KR ZR B 25 A R 2 10 x Cut Smart
Buffer 5 pl,pecDNA3. 1-Flag-PCDH10 JFifi(1 wg/pl)
2 ul,EcoR T 1 BamH T (10 U/ul) % 1 wl,ddH,0
2 ZE 50 pl, FEATRST,37 CAIEI N 3 h, 15228
PEALRYBUA . BERHL K VIS, F DNA BEE Ml i

& A peDNA3. 1-Flag-PCDHI0. 5 H (9 A
B2t B A E 2 , T UOK T RS H A0 T SRR AR -
2844k pcDNA3. 1-Flag-PCDH10 7&K DNA 4 ul,p62
DNA 4 wl, T4 &40 1 pl, T4 Buffer 1 wl, 3 10 pl,
RAJEE L, B BOEE . K Bk I K
BeAiv i DHS o, 2 5 A 2 N8 R PUIERY LB BjEHE 77
LA IR0 6 5, P IO b B A g AR 1% DNA I 45
7, 3R B T 4 p62-pecDNA3. 1-Flag-PCDHI0 Ji %7,
PCR "5 J5 XUt U B I i DK B I o 7 R % 5% BH A
DHS o, J5 Rz £ HUIR 0] & 4 B 20 ok, — 20 °C
o
1.2.2 4Kk p62 1% % # /£ HEK 293T 2m Ji2 69
QR e BRULRET 1 d R AR KRS R 4R HEK
293T AR T 6 fLAR , Fr 4 M5 BE ik 70% 72
Ai0F, B p62-pcDNA3. 1-Flag-PCDHI0 5 g £ %5
% pSPAX2 3.75 g Fl pMD2G 1.5 pg Sl A 500 pl
Optimum , J& 4]t il i DNA mixture , 25 {5 i & 5 min,
[F]ES % 500 wl Optimum F1 20 pl Lipofactamine2000
BA, TEIEFHE 20 min, F¥ DNA mixture 5 2R
57, ¥4570% & HEK 293 T 4 g rp s #4 20 ffl & F 37 °C .
5% CO, G s 6 h 5 B4y 10% FBS (1)
W oE axBE IRk, AR SR B SR 48 h S U AR AN i b
&, 0. 45 pm YRt YE 4 °C 12 000 r/min B>
5 min, QR34S P62 1 Kk 1@ T, - 80 C KA
IR, LA Je 229 ga i
1.2.3  1%h& & f THP-1 & jf % P62 #8% & ikt
¥ 2 x 10° 4~ THP-1 0 f e 22 6 FLAR, Fram i
LG BEE 50% ~60% i, A4 i 7 s 52 S 4l
PR T AR I AR B A 3 7 JB 5 R gk 24 b J5 T
00 TC 5 15 (14 35 107 1 5 AR R, AN R R SR A rh Ak L8 57
24 h, PSRN E AR (2 g/ ml) A58 B VE R IR FE 4%
SLOG VIR TR (A, ARG 3R 3 ~4 d, HERIR
b 53 THP-1 40 jf A7 35, i & p62-pcDNA3. 1-
Flag-PCDH10 8% 8 1Y) THP-1 2 5E f& 4K, AT 45 3
p62 LW i # 1k THP-1 40 fd #k , R332 41 (over
expression, OF) , 55 YL N4 p62 FL[R 25 ki pt) THP-1
2 Ak %t B (control, Con) 2,
1.2.4 RT-qPCR #:| p62 mRNA Agxf k&% 12
SR A 2R U 28 PH PR 20 B RINA AR 4 158 B 45 %
PrimeScript'™ RT Master Mix #F47 %% 5% | 300 56 S {4k
EY NG Z S Dntp Mixture (10 mmol/L) 1 pl, Oligo
Dt Primer (2.5 wmol/L) 1 pl Total RNA 5 pl, JGif
EETRANE R 10 wl;37 CHUZ 1S min 585 °C
PHE5 s, p62 mRNA 59 /F U0 T ; Forward prim-
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er: 5'-TTCAGCTTCTGCTTCAGCCC-3"; Reverse prim-
er:5'-CTCCTGAGCACATGGTGGG-3"; GAPDH mRNA
5% ¢ %) 0 F: Forward primer; 5'-GTCAAGGC-
CGAGAATGGGAA-3"; Reverse primer: 5 -CTCGTG-
GTTCACACCCATCA-3'; # 47 RT-qPCR [z I, J2 W
RFR DR R s B GRS I SO 10wl |5
x PrimeScript' Buffer 4 pl, Rnase Inhibitor (40 U/
pl) 0.5 wl PrimeScript™ Rtase (for 2 Step) 0.5 pl,
Rnase Free H,0 5 pl, Bk % 20 wl;95 °C 148 P
30 5;95 CAEE 5 5,60 C iRk 30 s, 3£ 40 PMEEF,
R 2RI A R g

1.2.5 Western blot 4] THP-1 4, P62 & & 49
M REE BN R R L THP-1 5epE
PR, 555 20 M 2 0 A A, i AT e ) 240 i R
RAPI, pK | Z41#% 30 min, 12 000 r/min &.[> 10 min,
HHE RN GHITEAE R, 20 pg Hd P ITA
4 x H [ Loading buffe, W, vk L1240, 1 LFE .
80 V fH LUk 5% PVDF JBE 5% AR W3k % il JF P4
1 h 4% 50 BL#p p62 (1:1000) 147 GAPDH
(1:5000) $ifk 4 CHEF LB, 1 x TBST ¥ 1% 3
U, AR 8 min, 535 LLILEHT L — 4T (125 000)
FEIEEE 1 h,1 x TBST 13t 3 ¥k, £¥K 8 min, ECL
o Rk R B E AT

1.2.6 RT-qPCR #%m X & B -+ mRNA ¢) & ik
i % 755510 ( Klebsiella Pneumoniae, K. p. ) hitfE F AR
(ATCC 43816) e P34 THP-1 41K (AN E = 40
=10 1) 43 6 h JS YR 40, 5k J RT-qPCR J5
TGN 193 2 4 6 53 00 79 e 98 SR E X1 ( tumor necro-
sis factor, TNF)-ou, FH4H i 4 2 (interleu kin,IL)-1B
1 Cxcll ) mRNA FXF k.

1.3 ZeitZ A3 SR SPSS 20. 0 Geit 4% 4k
PEHATGEIA00T T GOR AR + AR 25 (2 £ 5)
Fr , LR BB O BCR T ¢ K5, P <0.05 Jh 22 5
CEN -0

2 HR

2.1 PCRy#Epe2 ERREREENWEREAR
#I p62-pcDNA3. 1-Flag-PCDH10 % F HMW R
p62 PCR 4" 38 1) 2 B AWl i i v VK S S, 78
1 342 bphb /R A7 — M se R S R 18 45, P BER
NS EFH 2, RUTH R R Y B
BT p62 H 3k R 5 2 e b 2 4, FE A
RS W L 1 PR, JE i % DHS o, 1 326 FH M v B
B, BEBUT R, ¥ 5 40 i B p62-peDNA3. 1-Flag-PC-

DHI0 $EATH 445 P XU VI 4T PCR %8 5E , Al UL
DITFANPE 2 Fras P25 257 , IRl 22 2 DRI PP 93k, 3%
W] p62 H 35 P B AR 75 ok

p62 1342 bp

pcDNA3.1-Flag PCDH10
5491 bp

E1 EARAEE
M 1 2
bp

2000

1 000

750

500

250

100

El2 EcoR I7#1BamH [ WESYIEARMIRAEHEEREXEEE
M: Marker; 1 - 44 12 ) B4 B 2L JB0RE 52 - 6 J 0L

2.2 3% THP-1 fatk p62 mRNA MY RIEZE
RT-qPCR KllZ5 R 27~ , 5 Con ZHAHLL, OE 4 p62
HIX AT (1 =8.639, P <0.001), WL 3,
2.3 #3% THP-1 {fatk P62 ZEAMMEITRIEE
Western blot £ %5 RUNK 4 Frn, OE 4 P62 T H
Fihm T Con 4, RH] P62 Fakk THP-1 4 it b i 1t
R
2.4 K. p. B THP-1 ZHBE K fE B F A mRNA &
BE LA AN B R AR TNF-o  IL-18 F
Cxell BYAH X 235 5 2 T X B4 (¢ = 8.620,
4,278 .7.551,%P<0.01), W5,
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5r k%
— —
g
K o4r
#®
B
<
g 2
g
N
T —
ConZfl OE4

3 WAL p62 mRNA X REEM LR
5 Con 41HuAZ: * * * P <0.001

ConZl OE#H iy

P62 62

GAPDH 36

4 THP-1 ZHRa%k P62 EHRIEE

5 WHEREREF mRNA RiEKFHLLE
5 Con 4 ¥ * * P <0.01, * * * P <0. 001

3 g

W& 3 HE W~ R IR PR A i 45 0 7 A
VRN TR zis T2 g, A8 H A2 [N 4
AR, BE = AR H AL N 3 A B EY)
AN b IR AR AN, RIRRE R A MR
Sy SNIUE-His R

P62 JEfx B B W FL S W) B W A G iR 2
—, P62 iy Phox, PB1 LIR FI UBA %543 7€ 5 I
WA ISR W b AR AR . AR i
I, P62 1121 T R UL 20 M ) A 4 E B . B3 i
LM TRIMS0 , TRAF6 \ MURF2 72 2 10 Jifd P9 411 7, 2%
JE VS L P62 i NBRI 51, 3 P 454 41 B
SELE A WA L IR 1A P AR R AT B R

fi 1, WY N A R AN 45 A% 4 BT
L P62 AR 1)y s B 1) 4R B AL i B A
() LC3 BHE A W IMA i R4 T A o 6 B I 4 A A4
HMERYL SIS v, P62 5 S5 A% A BRI 3R] s 1 04
) A A R0 A v A0 A R Y P62 BT LA
TGS RAT B AE TG R . AR se e Pe2 =
F3k THP-1 Afkk, B 7E Ak — 455 P62 TE &y
PRSI I R L7k

P62 1) S5 o 7 Ik 1) A AL 0 s e A
FESE D o B B R v | S R FE 1 DRAM-1 38 5 43
55 P62 PR VT o A B R o [RIE, PO2 T 45
SERAEREA . a0 P2 [H] YR A5 YR P 19 PBI
SE R 24 S8 DS B A B UG 3 AH
VEFR B B A 3R Ak, i — 20 2[R  FH F Jifgg SA S8 1
TR KEN 6, PR P62 B 54, %8 & VIR
LAz F Ak kappa B #1137 52 G, i — 25
i NF-xB {5556 5. AT I 5 235 P62
() THP-1 4l 3R 5 , iff— 2 ¥R % A YL 5 7 ot P62
Xt AE BT I B2, & B iR 2236 P62 B R e R
F TNF-a  IL-18 Al Cxell BYAHXT 235 & 4 B & 1
L IXFTRE S K. p. TR R ER e 0 RN () A5 56, It
A, P62 TE S AL I B Ty T R AR, B
551 R P62 BERRIL)E 5 keap-1 AT AR, T2
LSRR Nrf2 (ki n . Bk, AR 0F 58 P 4
TR R T AR5 PO ST N G B A G, AH G AL
A TR — 25T

AR SLHG 28 = R %E R 58 T A p62-peD-
NA3. 1-Flag-PCDH10 185 554014 I 55 33k P62 B
THP-1 4k, Fy 5 SLA 58 p62 F IR 78 S e M55
HAE B AL T 35 A

Rt Lk
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Construction and expression of lentiviral vector of p62 gene over-expression
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Abstract Objective To construct lentiviral vector of p62 gene over-expression, and stably express p62 gene in
human monocytic leukemia cells 1 (THP-1) , and to provide a way to study the role of p62 gene at the cellular lev-
el. Methods The p62 gene fragment was amplified by polymerase chain reaction (PCR) , and the amplified prod-
uct was ligated to the linearized pcDNA3. 1-Flag-PCDH10 lentiviral vector. After identifying with PCR, the PCR
product was cotransfected with the packaging plasmid into human embryonic kidney cells 293 (HEK 293T). THP-
1 cells were infected with recombinant lentivirus. Positive cell clones were screened by ampicillin. Western blot
and real-time fluorescence quantitative polymerase chain reaction ( RT-qPCR) were used to detect THP-1 cell lines
with high p62 expression (overexpression group) and THP-1 cell lines transfected with empty plasmid without p62
gene (control group). The expression levels of TNF-a, IL-1 and Cxcll after K. p. infection were detected by RT-
qPCR. Results The p62 gene fragment was successfully obtained by PCR and ligated to pcDNA3. 1-Flag-PCDH10
vector. PCR confirmed that p62-pcDNA3. 1-Flag-PCDH10 recombinant plasmid was constructed successfully. Am-
picillin-resistant cell lines were selected after lentiviral infection of THP-1 cells. The results of Western blot analysis
showed that the THP-1 cells with drug sieve survival increased the expression of P62 protein compared with the con-
trol cells (P <0.001), and RT-qPCR analysis showed that the relative mRNA expression of p62 increased (P <
0.001). THP-1 cells with high expression of P62 were successfully constructed. The levels of TNF-a\IL-18 and
Cxcll from THP-1 cells with high expression of P62 significantly increased after infection with K. p. (P <0.01).
Conclusion P62-pcDNA3. 1-Flag-PCDH10 vector and THP-1 cells with high expression of P62 can be successful-
ly constructed by three-plasmid packaging system, which provides a basis for the study of p62.

Key words P62 ; lentiviral vector construction; three-plasmid packaging system; THP-1 cells; Klebsiella pneu-

moniae; over-expression



