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1 E. 2%/% 95K A % (ubiquitin/proteasome system, UPS) £ 4%t N & & AL A i A2 F £ 4%
T2 4, UPS ¥ &G BaRegEbE 42 Bl (PSMB6). B2 (PSMB7)#= B5 (PSMBS) T A ifdx, #£F
A& -y (interferon-y, IFN-y). A J& 3RS E F -0 (tumor necrosis factor-o, TNF-a). K JER K . AR
FXMEFT, Bl P2 A= B5 TTALAE A 49 Bli (PSMBY). B2i (PSMB10)#= B5i (PSMB8)#cdk, 40K
R JE % 8 Bk (immunoproteasome). 5 A7 /& G BeikAR L, IR E @ BRR LA 5% 69 KR A P AR
B, dehe L% 2 MHC LR . AP K @IelE F69 = AR T @mfeni. %, ZEEaBRGF
FRESFHMERA. MRREBERRK. MWEHMEAFHZBITHRRBGLE. ARA
PSMBY f= 20 i & % 5 AR 69 2 f6, AR08 i) 22 1T & 38 PSMB9-eGFP-His 8912 s & i ks, #)F =
JRKL B Gt 4 HEK293T QLB /&, 2% F & ihik, HRIFHEE KA PSMBY @& A WA A & f
TR BAZ 4 e, THP-1 @0t %, 4|8 & & % J% ¥P i (Western blotting, WB) & % . 2 4542 4E T PSMB9 #%
S G kA, BiL FE KA E EF PCR (quantitative PCR, qPCR)#+ A 7 #44%: amfie. 2 F PSMB9-eGFP
ARG N, ok R AR LI eGFP-His A2 &% PSMBY 9 L a5, 444 F b 25
JE% PSMBY9 @4 &G THEE 208 LA ZOBKY, LEH RS EFH, LA RIiEN
PSMBO-eGFP A [ s 2h %4 N\ THP-1 4k B 48514458 & ik, T A TARA PSMBY I A 12 7% 4m io A
AP AR B B IRARBAR T ML L. HEREFFRG T, FF4H 40 2 2B E G Bk
T 3 PSMBS #= PSMB10 #9484 i A MR T 5% .
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Establishment of a stable THP-1 cell line expressing
PSMB9-eGFP-His protein and detection of
immunoproteasome activity

WANG Jiahao', FENG Lijie', ZHANG Yao*', XU Ping"*’

1 School of Basic Medical Science, Anhui Medical University, Hefei 230032, Anhui, China

2 State Key Laboratory of Medical Proteomics, Research Unit of Proteomics & Research and Development of
New Drug of Chinese Academy of Medical Sciences, Beijing Proteome Research Center, Institute of
Biogenomics, Academy of Military Medical Sciences of Academy of Military Science, Beijing 102206, China

Abstract: The ubiquitin/proteasome system (UPS) plays a crucial role in maintaining cellular
protein homeostasis. The catalytic activity of proteasome in the UPS is regulated by 1 (PSMB6),
B2 (PSMB7), and B5 (PSMBS5) subunits. Interferon (IFN)-y, tumor necrosis factor (TNF)-a,
inflammation, and oxidative stress can induce the replacement of B1, B2, and B5 with their
respective immuno-subunits Bli (PSMB9), B2i (PSMBI10), and B5i (PSMBS8), which can be
assembled into the immunoproteasome. Compared with the standard proteasome, the
immunoproteasome exerts enhanced regulatory effects on immune responses, such as processing
and presenting MHC class I antigens, production of pro-inflammatory cytokines, and T cell
differentiation and proliferation. Abnormal aggregation of immunoproteasomes can cause
neurodegenerative diseases like Parkinson’s disease, Alzheimer’s disease, and amyotrophic lateral
sclerosis. To explore the function of PSMB9 after bacterial infection, we constructed a lentivirus
plasmid overexpressing PSMB9-eGFP-His and transfected the plasmid into HEK293T cells for
packaging by using a triple-plasmid system in this study. After screening with puromycin, we
obtained a stable human leukemia monocytic THP-1 cell line expressing the fusion protein of
PSMB9. Western blotting (WB) and fluorescence microscopy verified the expression of the fusion
protein in the stable THP-1 cells. Quantitative PCR (qPCR) was employed to measure the copies of
PSMB9-eGFP in THP-1 cells. Immunofluorescence results found that eGFP-His did not affect the
subcellular localization of PSMB9. The purification with nickel affinity chromatography confirmed
that the fusion protein could be assembled into the 20S immunoproteasome and exhibited cleaving
activity for fluorescent peptide substrates. These results indicated that the PSMB9-eGFP fusion
gene was integrated into the chromosome, and could be stably expressed in the constructed THP-1
cell line. This cell line can be utilized for the research on subcellular localization, dynamic
expression, and activity of PSMBO in live cells at different infection conditions and disease stages.
It also provides a model for the stable cell lines construction of other immunoproteasome subunits
PSMBS8 and PSMB10.

Keywords: immunoproteasome; lentivirus; stable cell line; PSMB9; THP-1

YN B PR R R A A A R R e R RS, H 208 &
(proteasome) S IR 12, T 1A ZY 2 500 kDa, AR AL A% 0 ik (catalytic core particle, CP)Fl
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19S 8§ 11S {477k (regulatory particle)ZH >,
208 FE A CP J2 i 4 4B BRI A AR
EEY, ffEH o WA AL (al—7) ) P AH [H]
HNFR T B I HE 2H (B 1—7) Y A 4 A [] g BRE-6T,
HAE KR IEYES BL (PSMB6). B2 (PSMB7)
MBS (PSMBS)HHE, EAT 5 EA & A
MR 1Y) K 4 24 IR 15 11 /K fifk I (caspase-like) . R 2R
1 M (trypsin-like) K g % 7L & © B 36 7%
(chymotrypsin-like)”,

5 MR F A AR ESE B FL, S
BB AR B R N R A R AL, A
7 TNy TNF-o!" S5 R N F Rl T, oz
NOM! | Hy0,1" P Je e i W U4 A1 3L IR 2R ) 5
M), Hege B RS A 3R06 1 2 i 4R T, HOLWE
3 B1i (PSMBY), B2i (PSMB10)F1 B5i (PSMBY)
Bl 7 bR ERE AREAR 1. B2 AN 5 WAL, LU
FE PMER Jy X4 2% e 5 A CP
LN e 0 3 249 SR b o L 2 1 A 61 4 £
AT {55 40 5 B g iy A A T
PSMBI10 RYZH%%575 % PSMB9 f¥4iiBh, PSMBS
%5 PSMB9 I PSMB10 W &Ao" 4
£ TE B A8 B AT Rt U BT B, o i
Xf MHC 1 XEZ A YHPiRie 2 ek CD8™ T
A A TE

PSMBY W HEF GEAS 25175 2 1 2295 o Ly 220
& B PSMB9Y (Arg60His)Fll PSMBS (GIn145Lys)A
AR 55 figy 18 25 4% B FLA R Y it A B IR OG
Bk . Maksymowych Z5:PUF Qian %52 % Bi
PSMBY (Arg60His)ZE A8 7E iy IR AT, 23
T B 8 AR S T e TR SR
G TR B B R A 5 2 & kB R Y 2k
R ST R P42 BT IR P R OV A s 1Y)
PE AR . Nakamura 45 P75 i 78 5 2 (1 R 4L 2F
R A, SR AR, PSMBY WAL TE B2
WK R GBI B E D EIHY 2.5 £

http://journals.im.ac.cn/cjben

Zu ZEPN L PSMBO L0 LA A R VR
TE OB R 9 /0N B0 JUE e i R 3 S I R R
PSMBO9 WAL , 23 il Co JILBT S 43 2R FLO
W4 A . Matsumoto 25V BUE 4 28 0 41 i
b, R B AL Y AL (superoxide  dismutase,
SOD1)ZE AR A A 1R IR A 22 BH IR PSMBY, i 1M
S ZE R R BEAE Y kA DAY SR e
£ TR IR PSMBY 3 7EHCHT 40 B e Ry
T VE G | AERE R SRR AS S ULk I PR 4
R T EEMER.

N8R L A% A THP-1 A4
PERMINGACRAZ LM, W9 TR /B
W 20 M D RERO . BLRITY . [ Sa pEP R 25 )
HREPPYN THP-1 /RN E TR, BRA L ek
AP, ARG 3 P e A R, N
THP-1 41+ # % T PSMB9-eGFP-His i %k
FRAR A AR o S B I R A Al fb S I e
PSMB9-eGFP-His fill-f 8 11 A H) 7E G 9 25 11 il
RS T R, IR R T A UE AR A Y
PSMB6 W. 4k, H41% /5 HAT % Ac-PAL-AMCP®
962 IR ) D8 T 42

AR

1.1 R, ERKEAR
pHAGE-CMV-eGFP-Puro. psPAX2 . pMD2.G
JECRE A R S A AR AF . HEK293T 40 &% THP-1
A F 6 RS R Y B A7 PR (American type
culture collection, ATCC), Ki##FT i (Escherichia
coli)TE LB [ A 7 (1% E R, 0.5%MFEE
FEY, 1% NaCl, 1.5%ZEH88)H 85 9% .
HEK293T 4 Ml 76 &% A 10% fii 4 1L ¥ (fetal
bovine serum, FBS, Gibco), 100 U/mL HHE %,
100 pg/mL F5E%85 R MYk /RAA 58 ek B A /R BG 5%
3 (Dulbecco’s Modified Eagle’s Medium, DMEM,
Gibco)sF 15 5%, THP-1 40fifE A 10% FBS,



=)

H
[
it
4

E

3% PSMBY-eGFP-His % [ i) THP-1 41 R I 3L & % 05 & (S B 440 5E 146 2285

55 umol/L B-#fiJk £ 1% (B-Mercaptoethanol, Sigma)
i) RPMI1640 (Roswell Park Memorial Institute
1640, RPMI1640, Gibco)}5 72t rh 55
1.2 FERHF

2R PESR O K R (polyethylenimine, PEI)
4 A Polysciences /A FH]; DNA marker A1 DNA
[vi] Y5 20 2H il 1) ) e o MR AR R R
PR F] s DNA SRR alifbin & . sl sh P an i
FE DA 20 2 BBOR) & L sk 4 BRIl 5 K
AR (b5t A RS F] 5 SYBR Green
Relatime PCRIXF| I H Toyobo 23 Fl ; BEIS RE K |
fR ¥ Hig (phorbol 12-myristate 13-acetate, PMA)J
WHAE T R ER AR AE S RATA
PSMA4 ., PSMB6. PSMB7 #i & & /N Rt A
PSMBY $HUiRE g 7 i & 28 5o A W H R A
A B 3 E Ak ¥ B (horseradish peroxidase,
HRP)Fric i L 24T/ B 1gG ik . Polybrene .
Myco-Lumi™ % ik 32 JEL AR i 55 45 35 1 B
FEE A RV ARA PR A 5 Aleax Fluor 488
gr eI B I ST/ 1gG . Aleax Fluor
561 2L A5G HE A B LA HT % 1gG, S Na/K-ATP
INERIT AT H Abcam A H]; Ni-NTA 3
BERESRIE A A6 OB R A BR A /] 5 fog
AR 9G¥ Suc-LLVY-AMC Al
Ac-PAL-AMC ¥y F ikl oc E W B 25 R4

R
1.3 FJHIIKRRIE RN

PSMB9 J: A )\ THP-1 4 fifi cDNA SCJEH ™
WAk, FESFRBEEAN FEERESE
pHAGE-CMV-eGFP-His-Puro ik 4™ (i Fi]
SIIFIIERZR 1o 519a AU SR A YR
B A A B2 T 58 i o A 8 S BT A 1o T VR
PCR J I Jy A7 36 F
1.4 BFE8%. K% & THP-1 125 HHY
1 17

i = R AL R G, B AN SE R
1655 B 2F M2 0B 15 4 B R L4 Y HEK293T
Y. HEK293T ZHffi4HiAR 2 10 cm 4HARML, 7§
2 it 25 B 31 80%—90%F (1 d), FH PEI Ki48 55
FIRGE Y 2 HEK293T . JLAEYL 15 g ik .
pHAGE-PSMB9-eGFP-His, 7.5 ug; psPAX2,
4.8 ug; pMD2.G, 2.7 pg. U E, KA E T
37 °C. 5% CO,¥5FMNKFF 4-6 hJa, #Hh
DMEM 5% 435 5 SRS 57

HEEEE SR 2 d Bl 3 d R UREEAN I SR,
2 000 r/min £5.0> 5 min EFRAAMEEH . A Sx18
5 B M 4R W (NaCl 8.766 g, PEGS8000 50 g,
ddH,0 200 mL, 121 °CK P 30 min), 4 °CH#i&
30 min JREIENRS), HE 2k, BT 4 °CUKFH
1%, 4 000xg B5.0> 30 min, JTIEEDN N G

x1 AARFAABGIY

Table 1  Primers used in this study

Primer name Primer sequences (5'—3’)

PSMB9-F TTAAACTTAAGCTTGCCACCATGCTGCGGGCGGGAG
PSMB9-R CTTCCAAAGAATTCGACTCATCATAGAATTTTGGCA
pHAGE-F TCGAATTCTTTGGAAGTTTT

pHAGE-R GGTGGCAAGCTTAAGTTTAA

eGFP-F CACAACATCGAGGACGGCAG

eGFP-R CATGTGATCGCGCTTCTCGT

GAPDH-F ACTTTGGTATCGTGGAAGGACTC

GAPDH-R GTTTTTCTAGACGGCAGGTCAGG

&: 010-64807509 B<: cjb@im.ac.cn
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UKL o R AL T AR R RO Y THP-1 R0 3] 6 fL
B FRM R, ALY 1x10° 4, B3R
HEJFH /5 B s T, 2d )
B, A 1 ug/mL B EE 2R 1640 584k
FRHEAEATIRE , BB T WSS o o
JEYCR, TR RS R IR R 0.5 pg/mL EERS 7R
BRI

1.5 THP-172% 2Rtk PSMB9-eGFP £ [F
¥ LEE )

¥ pHAGE-PSMB9-eGFP-His Jii Hifi B &
1x10°%, 1x107, 1x10°, 1x10° &% 1x10*$% Il %%,
2 i w2, iF AT ST 3 O% E it PCR
(quantitative PCR, qPCR)K i . JZ I {4 £ 20 pL,
R &M 95°C60s; 95°C 1555, 55°C 10s,
72°C 15 s, 3t 40 MEHR . LIARIES B CAH M
Aebr, ¥ DLEIXT B AL, 2 lilbrit 2k
PASPRAEMZ T 7 . 5 DUEI (copies/pL)=[ T fr ik
JE (ng/uL)*6.022x10%]/ [length (bp)x10°x660].

Wi 4 87 4= 7 K PSMB9-eGFP Fa 4 4 il %
F 13107 A0, $RBOEF Y] DNA, 46k
JETH G DNA B 5 HIF qPCR il SR
PSMB9-eGFP=2"""“ 31 AL N 5 DU j 25 57, i
1t PSMB9-eGFP JNZ GAPDH At [K 4 51
qPCR 5|, WL 1,

1.6 THP-1 2% 4MEtk+ PSMBY HyFRIA
gl

AR ISR BE AU ) HEK293T 4 fifg K I ps:
R YTH %G 152/ THP-1 Fa55 41 & , PBS
THUE 3 KT, A 1 mL 402440, vk b 2%
30 min JFAMA SxE A S H#[250 mmol/L
Tris (pH 6.8), 8% SDS, 0.1%JR By %, 40%H i1,
100 mmol/L —#i B % (dithiothreitol, DTT)].
FHl 10% SDS-PAGE X 85 [ JiU A AR 14 788 Jie HL Uk
Oy, E R TR UK B R Y B R
% RHR LT 4E 2 B (0.2 pm, 15 V, 50 min),

http://journals.im.ac.cn/cjben

10% B BE W5 8y 34 A1 5, - Anti-PSMB9 —#it
(1:2 000)H1 —47 Anti-Mouse KM E , B
0 26 9 5292 E[1 375 (Western blotting, WB){5 5.
1.7 HRELHEN THP-1 1 PSMB9 E4H
EHMRIEREN

W 7 A= AU K ok ik PSMB9-eGFP-His [
THP-1 Al = 24 FLARH , BEFL 1x10° 44l
FH 100 ng/mL PMA i3 48 h, ffif4 THP-1 4l fig
W BE S3-Ab J5 Hi VR A E . PBS R 2 1K,
1E 4%% 2 H ¥ (polyformaldehyde, PFA)H[# &
15 min, 0.2% Triton X-100 ifli%& 5 min, 5% BSA
£ 1 h, Anti-PSMB9 —¥1 4 °CiHEHHE. H
PBS VE¥ 3 k)G, Aleax Fluor 488 Z¢{f ey Ik
A EPUNR 1gG P E 1 he 4R A
Anti-Na/K-ATP —4i# 5 2 h, /5 Aleax Fluor
561 2L ARSI ILETU R 1gG —HiiFE 1 h,
AT 4,6- — R IE-2-Z8 5L 5|t (47,6-diamidino-
2-phenylindole, DAPD)IJHTI KA, Yefa 1 h /)5
B H, 75 405, 488, 561 nm K BEf IO R £E
53T
1.8 PSMB9-eGFP-His gi& &R FEML{L
& %% & B B R LA B A

B 1x10° 4~id %3k PSMB9-eGFP i) THP-1
SHA, I 1 mL 4R (1% NP-40,2 mmol/L
MgCl,, 300 mmol/L NaCl, 2 mmol/L CaCl,,
50 mmol/L HEPES, 5 mmol/L ATP, 1 mmol/L
DTT, 5 mmol/L BKME, 10%H i, & R
), vk _FZ4#% 30 min, 13 300 r/min &[> 15 min,
B 100 pL B3 AT WB A, 4 900 L |
15 40 uL Ni-NTA BiIEHER T 4 °CIFH 1 h,
e k- E R SR 28, R
WM, FH 40 mmol/L KM A% 8 74 22 th il
(pH 7.4), ¥E3 . A 100 pL 7 400 mmol/L B
W R R I 2% PR (pH 7.4), VeSS REERES A O H
MEMA, A SxEA FFEZ MR A0SR
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(in put, IP). i ZF ¥ (flow through, FT)., PEIRK
(wash) &2 P i i (elution, Elu)£$HU 20 L i#47
WB il
1.9 PSMB9-eGFP-His 5 & & 1 & M
FA IR THP-1 20 i) 5002 25 11 gt
PEUTTESLK , % 100 uL BEMiZE wif , FH 10 kDa
FERUEAE o BRIKIR IS, F A A B 1 0 A A A
(5 mmol/L ATP, 1 mmol/L DTT, 40 pumol/L
Suc-LLVT-AMC &, Ac-PAL-AMC), B2 )5 7%
2 96 FLAR H A TR FUBEHATE PRSI . 100 wL/AL,
37 °CHEEIEE 40 min, 380 nm &G . 460 nm
W s A TR

ERE QM

2.1 182FFHIK pHAGE-PSMB9-eGFP-His
RIHE

AWFFETE PSMBY WAL C sl &£k T
eGFP-His % [1, 7E PSMB9-eGFP-His 21 %% 1
H, BA TR N b g 2 208 8 AN
#, 1 eGFP-His U 5 28 75 2 (1 AR SPNET8, Hy
R G B3R pHAGE-PSMB9-eGFP-His 1l
& 1A i, M THP-1 cDNA %%t PSMB9
17 PCR §73, Jf5 ik pHAGE-CMV-eGFP-
His-Puro #1784, T4 =ik K FrE
DHSo /EZ S, BT AN EHR
(100 pg/mL)AY LB A, PR e IET T 7%
PCR Bk, ¥ 3455 B Rh—2, K
816 bp, 4n& 1B fyr, FEEUTR S 4TI,
HE— 52 pHAGE-PSMB9-eGFP-His i ki f4)
.
2.2 PSMB9-eGFP-His & B8 B F A4

%18 9% 7 &K pHAGE-PSMB9-eGFP-His
Eii Bl ok pMD2.G . psPAX2 L5 Yt HEK293T
N ALBE T . WRAE IS BEFE Y THP-1 2 d

2

&: 010-64807509

Jei, A ) AR T S B 4 €8¢
(Kl 2), ZKIERERIGES, MRTCHEIEE
AL, ARRES RAF A ARZ LR Y, 1%
K FURLH Y PSMB9-eGFP-His Fil {5 25 1K/ A
55 kDa, WB %5 # /1~ , pHAGE-PSMB9-eGFP-His
ok S YL 2 HEK293T 4ifiirh, H WB 45
HEHITE THP-1 1% 55 kDa &b, 5546 £ 5l &
EHAH, 18 22 kDa 4bKIF] THP-1 NI
PSMBY9 EH#KIA(A 3), iEMEE L PSMBO-
eGFP-His W& 41 24 20 .

A Ps, B
59 Size (bp) M PSMBY
,
& &) 1000 —
O =
pHAGE-PSMBY- 200 —
&
100

K

E1 BRSHARMOEE A pHAGE-PSVIBY-
eGFP-His 1845 #; Bk iy @R Bl B: @& PCR
I54E. M: 5 000 bp DNA Marker

Figure 1 Construction of lentivirus plasmid. A:
Schematic diagram of plasmid construction of
pHAGE-PSMB9-eGFP-His. B: PCR verification of
target gene. Lane M: 5 000 bp DNA Marker.

PSMB9-eGFP

Merge Enlarged view

Figure 2 Detection of PSMB9-eGFP expression in
THP-1 cells infected with lentivirus.
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2288 ISSN 1000-3061 CN 11-1998/Q 4=4# T #2244k  Chin J Biotech

2.3 PSMB9-eGFP EF A Mt E
ETHRLER PCR M, it&
PSMB9-eGFP K:[K7E THP-1 Fa s 40 it 2 rh i %
D%k, F GAPDH JE R HEF TR HE o 38 4 Sk b
221 PSMBO-eGFP JE [ B bR 2R (K] 4A),

FORPEER VoL W2 2V

254 ———— | <« PSMB9Y

100—¢
Ponceau S
35

3 HTF WB ) PSMBY9-eGFP & 1 F &4

Figure 3 PSMB9-eGFP protein was detected by WB
method.

20
U18

16

4 THP-1Fa5540B % PSMBO-eGFP HY £t & # D1 #1046 )

B: KK PSMBI-eGFP # Il %1 (n=4)

AF A T 5 y=—2.906 6x+36.032, FHK 5
Boh R=0.995 1, FWITEAR TR BT it vk
JEE N LM R R R W
PSMB9-eGFP JL[H C e A A7 FEHEA, 1E
AN & T PSMB9-eGFP K& [H 4% Il %%
3 10°" copies/uL. il it qPCR e H5Ha 4% 4 it 5
(PSMB9-eGFP) 51/ #l(wild-type)f) PSVIB9-eGFP
AR BES, RESTBEMNERD
PSMB9-eGFP J [ AR X #5 DUECH B A= U1 1.4 1%
(P<0.01) (&l 4B), EURETEIINFEGLS . 504
T R I IEAS B R 4 R b, PSMB9-eGFP J
¥ DB E i, AN B LR SRS
% THP-1 JEH 4,
24 GRARAENIZFFHMMEEAS PSMBI HY
M B ZE 5L

T 3 S D GG I THP-1 28 Jf rp o P50 %
AN LR PSMBY A 4IAE E 17 - 45 R R 5
JEE PSMB9 —3, AhEitRik PSMB9, F#

itive PSMB9-eGF1

0.8 I

A: PSMB9-eGFP J [H [ 45 i Hh 26 (n=3).

Figure 4 Gene copies detection of PSMB9-eGFP in THP-1 stable transfected cell lines. A: Standard curve
of PSMB9-eGFP (n=3). B: PSMIB9-eGFP copies in genome (n=4). **: P<0.01 (two-tailed Student’s t-test).

http://journals.im.ac.cn/cjben
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S VL TE 4 A2 R0 4 Bl 53 o (K] 5), 5 UniProt
b v BRI A B — B LAk, TERR AN
JifL 7 R 8 08 %% 1 B 22 1) A M A 7 il G R
1335, AIAEA PSMBY @& & e E ik
B4 2 PSMB9 il & I TEA% S . eGFP
TR R WA 20S B T EFA N IR
FIFEL .
2.5 PSMB9-eGFP-His fi&ZEHAY Ni-NTA
FERG N E B R RRY LA

W ad Ni-NTA 4lifk THP-1 F& %% 40§ i)
PSMB9-eGFP-His #5811, fE24iiEE -
FE W (IP) f& ¥k W6 W (Blu) #F A% o, 3t F
Anti-PSMB9 $iti& KM H I RLG E 1, 458 BN,
FE 55 kDa AR £ B E W 1 RIAE S, UEH
a7 AN Ik PSMBY S, 4l
1152 2] 38.4% (Kl 6A). HAE 29 kDa Ak i, 246
%] PSMA4 (04)) R IE(F 5, MTE 22 kDa
RERAG I F] PSMB6 (B E AR XES, IEMH
PSMB9-eGFP-His fill &8 4136 2 20S e
RERE AR, HIEARE 2B TR ih R i
FI A7 5L PSMB6., AN, VR 30 kDa

DAPI Na/K-ATP

Wild-type

PSMB9-eGFP

B 5 THP-1 REMRIZEMMA S PSMB9 & H 89T 240 i E 146 )

i), DAPI (%)

Lb iR AN 5] PSMB7 (B2)3F (KK ik . PSMA4
S PSMB7 5 [ 35 K B 5 45 R B 78 , PSMA4
N PSMB7 & W 4ifb 15 253008 3.2% K&
1.1%, XEZERERPIFAEFrA PSMBY @G &
FI357E 208 G 8 A b 58 i T 4 %
PSMB9 fil &8 &R B R, TEREA R
AR T ) PSMBY @it 4 2 1 (K] 6B).
2.6 PSMB9-eGFP-His & & B BE N E

ik — 2B A R B ) 4 2 1 2 1 AR T
5 PSMB9 936 PE, XFEET Ni-NTA 2lifb iy =4
FIH Ac-PAL-AMCP5E 5 22 JHk e ) 4 A i 2 %%
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Figure 5 Subcellular localization detection of PSMB9 protein in THP-1 endogenous and stable transfected
cell lines. Na/K-ATP (red), PSMB9 (green) and DAPI (blue).
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