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Abstract:  Proteasome is a multi-subunit protease complex in eukaryocytes, and plays an important role in
ubiquitin-proteosome pathway. Recombinant proteasome can be used to screen proteasome inhibitors. In this study, recombinant
plasmid of pET28a-PSMB1 was constructed by inserting human proteasome catalytic subunit (PSMB1) cDNA (726bp) into the
prokaryotic expression vector pET28a(+), and transforming the plasmid into E. coli BL21(DE3) cells for expression. After
overnight induction (1 mmol/L IPTG, 20 °C), an expected protein band with molecular weight of 27 kDa was observed on
SDS-PAGE gel. The recombinant protein was then purified through affinity chromatography, and the purity is more than 95%.
The amino acid sequence of the recombinant protein was validated by NanoLC-MS/MS. The data from in vitro BIAcore analysis
showed that the recombinant PSMBL1 could bind to celastrol. The binding affinity between PSMB1 and 10 pmol/L celastrol was

more than 27RU.
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24 FRIEEBEBIHAL

FAHE A IMAC HEMAL, KA
(] 2 R DRIV, o3 IMRCER 2R W . VR
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2.5 NanoLC-MS/MS 434t PSMB1 E4HEH

M SDS-PAGE Ji& -1 PSMB1 Fif &8 H i
B, INEER)S, #EA NanoLC-MS/MS JFiig 4y
Mr, SEERFRIS) MS/MS %8s i ProteinPilot™3.0
BB T A sh b B, BRI ERFENE
h95% , FLKGIE] 34 KB, gk 1R, #
T IR 2R B PSMBL @A R H

1 PCR P4 HYIRBEHE 5 AR R Ik B
Fig. 1 Agarose gel electrophoresis of PCR products. 1:
DNA marker (Marker III); 2: PCR product of PSMBL.

2 EEFRK pET28a-PSMB1 Bt 4 E

Fig. 2 Identification of recombinant plasmid
pET28a-PSMB1 by enzyme digestion. 1. marker IlI;
2-3: pET28a-PSMB1 digested with EcoR | and Xho I.
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3 PSMB1 HiESRIE

Fig. 3 Induced expression of PSMBL1. 1,10: marker; 2: total protein before induction; 3-9: total protein in 1-6 hours

after induction; 10: total protein overnight induction.

4 PSMBl1 EHERAMLEL

Fig. 4 Purification of PSMB1 recombinant protein. 1: marker; 2: precipitate of cell lysate; 3: culture supernatant; 4:
flowthrough (A); 5: wash (B); 6: wash (C); 7: concentrated purification protein (D).

K 5 &F£ 1 ¥ % H DVFISAAER
DVYTGDALR (MH?'=999.39) i MS/MS 43 #7
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BlAcore ¥z on, AEMLSY (B
1K) 5321k PSMB1 WZ5&RESI& AR, 45
W3 2,

Ho, WML FE (Celastrol) 5 32 &
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PSMB1 fiziit, MR {EA 27RU, H I H K
HirE, ANERBER R ABELLER (0. 2.40, 3.43,
490, 7.0, 10.0 pmol/L) 5 PSMB1 Z[a]f{+HH.
YERANIE 6 Frs o b DB 2R ) i AR 2 vk
JE R B TR A ELL 2 AE PSMBL 2 [T 1Y)
Wi WA . FH Biacore3000 Z» kbt 1:1
Langmuir 25 &4 RIHA] 6 By £k dE 1 THL A, 153
ka (1/Ms) {64 15.7, kg (1/s) fHl 0.0142, Kp
(umol/L) 4 903, Chi?} 1.09,
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%1 =H PSMB1 EH NanoLC-MS/MS K E4# R

Table 1 Identification of PSMB1 recombinant protein by NanoLC-MS/MS
Number Sequence Score
1 AGGSASAMLQPLLDNQVGFK 20
2 AMTTGAIAAMLSTILYSR 24
3 DVFISAAERDVYTGDALR 14
4 GAVYSFDPVGSYQR 19
5 KNMQNVEHVPLSLDR 19
6 LTDKTVIGCSGFHGDCLTLTK 16
7 LVKDVFISAAER 17
8 MYKHSNNKAMTTGAIAAMLSTILYSR 18
9 RFFPYYVYNIIGGLDEEGKG 19
10 TVIGCSGFHGDCLTLTK 18
11 DVFISAAER 12
12 EGIREETVSLR 13
13 EGIREETVSLRK 12
14 FISAAERDVYTGDALR 13
15 PLLDNQVGFK 12
16 FFPYYVYNIIGGLDEEGK 12
17 TTGAIAAMLSTILYSR 13
18 SLDRAMRLVKDVFISAAER 13
19 LKMYKHSNNKAMTTGAIAAMLSTILYSR 13
20 RFFPYYVYNIIGGLDEEGKGAVYSFDPVGSYQR 13
21 AMLSTILYSRRFFPYYVYNIIGGLDEEGK 12
22 DVFISAAERDVYTGDALR 12
23 FSPYVENGGTILAIAGEDFAIVASDTR 19
24 KNMQNVEHVPLSLDR 15
25 NMQNVEHVPLSLDR 19
26 RFFPYYVYNIIGGLDEEGK 18
27 KHDKSASDALR 12
28 KRQSPEPSPVTLGR 12
29 DSLNSDCLTSFKITDLGK 12
30 AENTRLNAELLK 12
31 HSNNKAMTTGAIAAMLSTILYSR 11
32 NGFLLDGFPR 10
33 SVPAAEPEYPK 10
34 KEPKNLVWRDVSLGQTSRTPR 10
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5 BkEX DVFISAAERDVYTGDALR (MH?'=999.39) K MS/MS [ i
Fig. 5 The MS/MS spectra from one of the identified peptides is shown (DVFISAAERDVYTGDALR

(MH?*"=999.39) ).

%2 AEEAS PSMBL & EHE N LR

Table 2 The comparation of binding ability between different ligands and PSMB1

Ligands MW Response unit (RU)
GA 629 15
Clestrol 450 27
Bufalin 498 10
BF211 512 11
BF211-HCI 548 11

6 celastrol 5 PSMB1 Z5&#) BlAcore 5347
Fig. 6 BlAcore analysis of interactions between
celastrol and PSMBL1.

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

3 Wit

ARG A 7S R AR 2 pET28a
(+) R, LT PSMBL 7E KA
BL21 (DE3) WHYAIiHPERILA, T pET28a (+)
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B, Al HAEHT BlAcore 43T, TREISTEELA
BRI RE A . AT, Xt
Fi2H PSMBL fl & 8 1 B Z LR 51 14 % 58 SR
[ & NanoLC-MS/MS J5ik, &M% E BEER
EH 95% o 1ZAIN Ty 5 FLIY Western blotting
SEOTIAREL, R . R R, B R
BTSSR TR . BEAh, R A )
i 196 T2 B R P SR M, 3k 0 2 1
PRIE PR 4N AU RS M2 I AL 50, R
FIEANREMIE LS YR 6 5 A R A 454
AR S BN 625 G o AFSE TR BIAcore B
e R 2 RO 3 5 1A W)/ o F 22 T8 A
TAEF, GRS AR AR R, TE
EOETRRCY) (BFR bR Y)) AT ERS
FITAF 9 2 1 o AT A 468 2 B 0 A= 9 4% F- 2
] (A AR ), BIACore 45 SRk Al LA AL 6 F
S5 RN I A i PR, ELDW & AR, Gx ek
I A AR T ALY o

EANHELE (Celastrol) X AFMEHERE, 2
AR B 2 =i R, Ak
NHBEA TS MHR FPUEAVER, )12 o
FHF W0 | B Gpe v B 2 VB A 7B,
TN TR LT 20 FT LA bR 440 B 1 A O 5 S
STV AR, TR AL AT L
il KB 20S Hi Bs fEAL 5L J2 PC-3. LNCaP 4
Ja G 26S 2R I EFATE AR (B TR
KGR AR ERE AL ETLUMEHTA
20S E M EHA TR PSMBL LT AL, X— &I
Rl R ARG TR T 21 2 00 ) 2 1 T AT
PER 53 F AL S T 85 5 1) o

B, ARWFSTHSL T EAIRL L itk NEH

fifp A 5L PSMBL 197735, R F TR S it
W HAT & A BHATIHIE G Y. AP R
Shy ST R | 3 1 R A 1 R O O
BEE T HLRY, RIS A B 0 A0 AR A
AT VE LRI
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