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TP53BP2 At P A% 3 ik ik i fa dt Je A AR Expi293F
p R CT R . 24k S in Y%

Fag, HNAE, Abe, R¥F, B %, dRL

CAERUIHRBEFERT /B AR R MR mtif 2 BEBe, bt 100069 )

B E:. BH MEAREZIrHE BT ps3 44-% % 2 (tumor suppressor p53-binding protein 2, TP53BP2) ¢ E4 A M &
REAR, ARG Expi293F M, HESAENEMAL K TP53BP2 B QL iTA M FERE T, HiE A
J UniProt M 352 %) TP53BP2 A& B A%, Fit47 Expi293F £ ik R % /554640, it IR T40i% 4 £ pcDNA3.1(+)-P2A-
eGFP # AR It 3 47 W B by Feit] 5> 252, 3B it 25 4 X A I T M BBz (polyethylenimine, PEI) # pcDNA3.1(+)-P2A-eGFP-
TP53BP2 Jit 42 Wk Bt 2% 4 £ Expi293F @ ff, b R MR 2R, I E Fma R xR smie, AR L&k

( Western blot, WB) #: | TP53BP2 ¥ 41% & & A R-F, il id His 47 2 440X /] & & Superdex 200 10/300GL & #7 4
HATE A LA, T IR IR ER A8 TR 7 M Bk B ik Bk ((sodium dodecyl sulfate polyacrylamide gel electrophoresis, SDS-
PAGE) st#ib)e T &k Gt f7 52, A A % i ( Co-immunoprecipitation, Co-1P) 42| &40 A 4 & TP53BP2 %
a5 p6s ZaaEs, AA % %K (immunofluorescence, IF) #ill TLAA 4K TP53BP2 & &5 p65 & & L 15,
) B &84 & T4k 3k (surface-plasmon resonance, SPR) # AR, #imlshit)a ) €20 A 4K TPS3BP2 & & 5 TP53BP2
RARABEAER, ER 20 PR %%, T4 pcDNA3.1(+)-P2A-eGFP-TP53BP2 ¥ s 2, 4 % X BM4L
MR R B THLRFEL H 60%, WB 2R AW TPS3BP2 % & f& Expi203F Wit it £ i5, iEM 4 % R 2. SDS-PAGE
LR FAHAE TUFEG ML 90% VA b, FERA AR, Co-IP 4R KW, TPS3BP2 4K G T 5 p65 HaAmALAEA,
IF R 4%, His /5% 8. TPS3BP2 R A& p65 KA A LELTIL, ANEZHZ A AEMIAEN, SPR 4R A, it
# T4 TPS3BP & & 5 TPS3BP2 3k B BIFoh 447, vA L4 R3GiE E A 4K TPS3BP2 % & B A A M3
Mo 18 mIAHET TPS3BP2 A R AH Ak HARIEATE S Expi293F 40 F b ik s A AR Ekey THAL
% TP53BP2 & &, Ai#t—F #F5% TPS3BP2 49 & MAes b 2 T A,
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Abstract: Objective To construct a recombinant eukaryotic expression vector of human tumor suppressor p53-binding protein
2 (TP53BP2) and transfect human embryonic kidney Expi293F cells. High-purity recombinant human full-length TP53BP2
protein was obtained and its biological activity was identified. Methods The TP53BP2 gene sequence was queried on the
UniProt website, and the Expi293F expression system was optimized. The TPS3BP2 gene was connected to pcDNA3.1(+)-P2A-
eGFP vector by homologous recombination, and identified by double enzyme digestion and sequencing. Transect pcDNA3.1(+)-
P2A-eGFP-TP53BP2 plasmid into Expi293F cells of Polyethylenimine (PEI), observe the transfection efficiency with a
fluorescence microscope, collected cells from the experiment group and control group. The expression level of TPS3BP2

recombinant protein was detected by Western blot (WB). Protein was purified by His label purification kit and Superdex 200
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10/300 GL chromatographic column. Sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The purified recombinant
protein was identified by SDS-PAGE. Combining recombinant human full-length TP53BP2 protein with p65 protein was
investigated for Co-immunoprecipitation (Co-IP) precipitation. Recombinant human full-length TP53BP2 protein was co-
localized with p65 protein by Immunofluorescence (IF). The surface plasmon resonance (SPR) technique was used to detect the
interaction between purified recombinant human full-length TP53BP2 protein and TP53BP2 antibody. Results The recombinant
plasmid pcDNA3.1(+)-P2A-eGFP-TP53BP2 was successfully constructed by sequencing and double digestion. The fluorescence
microscopy results showed that the transfection efficiency was about 60%. WB showed that the TP53BP2 protein was
overexpressed in Expi293F cells, which proved that transfection was successful. SDS-PAGE results showed that the purity of the
purified recombinant protein was above 90%, which proved that the purification was successful. Co-IP results showed that the
TP53BP2 could interact with p65 protein. The results of IF showed that His tag protein, TP53BP2 protein, and p65 protein were
co-located, indicating the interaction between the three proteins. SPR results showed that the purified TP53BP2 recombinant
protein had good binding activity with the TP53BP2 antibody. These results all prove that the recombinant human full-length
TP53BP2 protein has biological activity. Conclusion The cukaryotic expression vector of TP53BP2 gene was successfully

constructed and the recombinant full-length human TP53BP2 protein with biological activity was successfully expressed in

human embryonic kidney Expi293F cells. It lays a foundation for further study on the structure and function of TP53BP2.

Keyword: tumor suppressor p53-binding protein 2; human full-length TP53BP2 eukaryotic expression; human embryonic

kidney cell Expi293F; transient transfection; protein purification; activity identification

JibEg $m ki K7 p53 5445 1 2 ( tumor suppressor
p53-binding protein 2, TP53BP2) Wk Jy p53 4 T
I H 2 (apoptosis stimulating protein 2 of p53,
ASPP2) , f& ASPP A — i M, Kk
£, %5 ASPP1, ASPP2 J% iASPP = > ji{ 5. ASPPI
HT ASPP2 5 S ol i Jieb 98 410 i) X p53 i 114 A
TR, T 1ASPP #l pS3 4 5 A 41 i I - P,
VR 2 W55 3¢ B TP53BP2 LA p53 48 1= #6114 %)
75 AE MR A R R R R AR B I A
it TPS3BP2 ZEZ Fi iy hRIABZET M, 5
I R RS . IR AR A o UM, R g R
FI A% 40 0 2635 T TP53BP2 N 3 5 AN i i /N
B S TPS3BP2 K 11 5 HoAth A 12 16 M 43 1A
HAEMEREE T A TR, Rt — 05 TP53BP2
R AMED A INEE, A 5T L 1A 7 His ARss
i) TP53BP2 FLi% R ik # Ak, IF-7E NJIR'E Expi293F
b ik, DR T PR ek EH A
TP53BP2 & .

1 #HRF7EE

1.1 Fik, W& @M kB pcDNA3.1(+)-P2A-
eGFP Fki & K57 B DHS o (iR AR AR R}
HABRAT) 3 AJE'E Expi293F 40 ( At 5t
WS T IRAE, HORMIR A b [ B R B Sl s
2SI R TEIR L ) o

1.2 L LXA  TS-100C fHRFL K (L E R
AT ) ; BIOBASE #4 THEA (1R AL
7)) 5 TDS B0l O RACE DAL A BRA
# ) ; FormaSteri-Cycle™ CO, 5 75 #4 ( T8 2k & it
SRR AE], %EE) ; AKTA-Micro™ 43 ( GE
Healthcare, 25 ) ; AKTA AVANT 25 & [ 4i{b{%

(Cytiva, ZE£[H ) ; Biacore T200 ( GE Healthcare,
M) ; Leica TCS SP8 CARS F:3R 4k i 5% ( Lei-
ca, T2 ) ; PAGE il (47 MR A R
237 ) 5 Superdex-200 Increase 10/300 X F HEFH )2
Hr# ( GE Healthcare, 3%[H ) ; Expi293™ Met (-)
FREE W (FER KRB AR, £E) 5 His
PRt & (AR RERHEARAR ) 5 TN
B R OB /ME R & (R RH A BRA
7)) 5 Quickcut™ Hind T F1 Bpi I ( FEER K H /R A}
i A, FE ) ; ClonExpress II One Step Cloning
Kit (& MEREAE DR R A PR A H ) 3 CMS5 Sen-
sor Chip ( Cytiva, ZE[E ) ; His-Tag Uik [Cell Sig-
naling Technology(CST), 3 [E ]; 53BP2 Polyclonal
antibody ( I = EAEYHEAGIRAT ) ; NF-xB
p65 Hifk [Cell Signaling Technology(CST), £ ];
Protein A+G Agarose(Fast Flow, for IP) ( 28 = K 4=
YIEARABRIFE] ) 3 CoraLite® Plus 488-conjugated
His-Tag Monoclonal antibody ( &I =AY AR A
BRZF]) 5 Anti-53BP2/ASPP2/BBP #iifA& ( Abcam,
W) 5 BPPi IgG ( Abcam, [ ) ; CY3 Con-
jugated AffiniPure Goat Anti-mouse IgG ( #7544
FHEARAF) .

1.3 7%

1.3.1 A TP53BP2 FEPAYZRIL: M UniProt ik |
#rif) TP53BP2 JE[H ¥ 41, #F47T Expi293F 4fi il 3Rk
ZGF 54k, 1€ TPS3BP2 A BEiY N ¥ /il A His
P4 F KOZAK J¥ 41, 5 21 B PR ) 510 52 1 R ot 4 207
T A= R FR A WA

1.3.2 @40 A pcDNA3.1(+)-P2A-eGFP-TP53BP2 H.
WA HAR R 5 55 . R LU0 Y [R5 -
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5’-CTCACTATAGGGAGACCCAAGCTGGCTAGCG
TTTAAACTT-3" Ml FU#RIJEE: 5°-GGAAGCGGAG
CTACTAACTTCAGCCTGCTGAAGCAGGC
TGGAGACGTGGAGGAGAACCCTGGAC-3", # A
TP53BP2 3L [H 5 pcDNA3.1(+)-P2A-eGFP Jifi ki i i1
[7i) Y5 o 2 32 ) Al 20 v R A A, R R L [
1, Ak K575 DHS o B2, Sid &%tk

pcDNA3.1(+)-P2A-eGFP

6.2 kb

= "‘f"" vzd sSOW

e
LIRS  Hind/l  KozakFF% 10xHis

Rifive, FAFPHMETERESS, FHICHE T4 PRBOA R %
AT LB B (& 50 pg/ml & EHHER) T,
37°C, 200r/min Y53, $EHUBTRL, XTE4]FRIA
R AT U] ( QuickcutTM Hind T / Bpi 1) %
FE SR AN A, %R IE AR A E 2 Rk TR AT 44
pcDNA3.1(+)-P2A-eGFP-TP53BP2,

ZFFIRILESRESRNTPSIBP2

BHIFS TfEIRE

@ PCRi/

ZFIIRHENTPSIBP2ERE
[ |

pcDNA3.1(+)-P2A-eGFP-
TP53BP2
9.3 kb

B | EHREFH pcDNA3.1(+)-P2A-eGFP-TP53BP2 HIH 12 % B%

133 IR IR 555 Y. Bxpi293F 4l 4% Fp F &
10g/dl i 4 IfiL 74 9 DMEM 5 05 355 35 b, 37°C,
5%(V/IV)CO, B -5 thH LB 5 . FEU T — K, %
AR R AP0 Expi293F 408200 T 6 fLAR T, FRal
JL 3k 5 80% ~ 90% fili & FEBF, R JH R & W e
( polyethylenimine, PEI) ¥ # %% Y% J7 15 ¥ peD-
NA3.1(+)-P2A-eGFP-TP53BP2 T £H BL 4% 3 15 Jii Hi
% s 4% 4 2 Expi293F Al (fE RSl ) , [Aat
PLFE Y pcDNA3.1(+)-P2A-eGFP 25 3 i ki /E h 25 14
XPREAH . B % 48h J, FEARE SO0 W RUEE T g
TP53BP2 By Y CRIFHAIA . RS YL Jo 0 2 B g
WEH, M Elidis ( Westernblot, WB) i
TP53BP2 & R IATENL
1.3.4 T4 A TP53BP2 FE AR IA S54ifk: K
PEI %% Ye ik FIFE Ye, B 2 B Rk R e &
Expi293F 4if8. & H BUREBEAGI FH & W ik a3 4n
MIAFIE 2, RRGANIE S N IR 60% I, WRAE4NH .
it FHRR 75 BRI R A M 5, His AR 2k

FaEsirEHsife, HRvLaiieny BArE PR
Jei, KRR R 2% 2551 Superdex 200 10/300 GL &
A AT D IR R . Ak R
28 Zln B IR S SR DN e Tt Y R S LUK (sodium
dodecyl sulfate polyacrylamide gel electrophoresis,
SDS-PAGE ) #5:il i #4145 F AL B RN S 2l
1.3.5 I PLYE ( Co-immunoprecipitation, Co-
IP) il 2H A TP53BP2 #1445 p65 EHMAHEAE
HH: K A TP53BP2 A% 841 kL % Yt Expi293F 4l
Mg (PERLERA ) , Y% pcDNA3.1(+)-P2A-eG-
FP 25 3R s U0 R, WCBR i Y I i 4 i
T A i 24 g i vk - 24 0#% 30min, $RIUE A FHE T
HEER T, A His b2 R VIEDUAR, 4°CHE
IR E . ZJa A GRPEDTHERH] ( Protein A+G
Agarose ) , 4CHEIRME 3h, BE.OWEDIE, BER
gz (PBS) WE=k, W&EDLE, MAEA L
FEE o, WB Al TPS3BP2 5 p65 Hy#ik.

1.3.6 %9t (immunofluorescence, IF ) #& M EE
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ZH N\ TP53BP2 & 15 p65 & (it 7. 41 e
A A=K 24h J5, ¥\ TP53BP2 ELA% 41 Ji ok 5 e
2% Expi293F 4, %Y 48h i, Wediki3iu, PBS
Y=o A 4g/dl Z 5 W ¥ W 1A 2 20min,
PBS VE=¥K., HIA 1g/dl Triton X-100 ¥k % fk. ik 34
15min, PBS ¥ =K. JIA 10 g/dl h=E1M 5%, =i
B 1The 209IMA—$0 (His AR PR bt
p65 Hilk; BHT TPS3BP2 $ifk ) , 4CHH K,
YCH H PBS ¥ =K. A Cy3 bric i LLZE4T R 1gG
MY 1gG, FERESEIFE 1h 5, PBS ¥E—=IK.
A 42, 6- —BKEL -2 ZRELm|E (DAPL) YLk
B KA T, B R R AR RO R 25k
I B A T SR 53T o

1.3.7 RS AR (SPR) Kl 4ifb iy E 4l
A 4= K TP53BP2 % 11 5 TP53BP2 Hi 14 1Y A H. 1k
H: 7E BlAcore T200 i | CM5 f& &gt i 47
K, F1- 2058 -3-3- W IR BL N 3L ) Bl — 1
it (EDC) F1 N- REEBEFABEW e (NHS ) #7585
F o K TPS3BP2 5 11 FH pHS.0 (1) 1% R a0 s B, i
FH AR 15630 50) S0 2 A B e 7 il |, JF
A R A . R A, EE K. 1R
h %25 () AT 0 T[RRI ROE s b, DX
AN P BE TR N 22 M . TPS3BP2 HLiRTE 96 fL
M IR R A TR, 3ot o DR J32 38 e vk
5 TP53BP2 I, BB Al fs, H 10
mmol/L H&MREEREE (pH2.0) WAL A4,
A X — i FE LR B 58 T AT 1Y TPS3BP2 B4R XS i
W, )51l H BIAcore T200 Control k{4 (v.2.0,
GE Healthcare ) WUEFEAR HIEHE, I H 2

EP/
"1,

K[ %€ TP53BP2 45 2% il 8l . i@ il
BlAcore T200 PEA AR HEiE 42 /3l 55 1:1 Lang-
muir 455 TR R

2 R

2.1 & 21 A pcDNA3.1(+)-P2A-eGFP-TP53BP2 A
BFR BRI BEHRIBTOR pcDNA3.1(+)-P2A-
eGFP-TP53BP2 1Y XU U] 7 4 28 B R W e Je v ik 53
Mr, 2553 SR =i Pk B S WU —2, WA 2.
Wy e a5 38 R 5 p sl —3k, REH TR
MY, RS F- R B2 N 125 KD,

1 2 M

bp

10 000
8000
6000

4000
10 000
8000
6000

3000 3000

2000 2000

1000 1000

KB Ladder DL 3000

M: KB Ladder Maker; 1: pcDNA3.1(+)-P2A-eGFP-TP53BP2
BB, EAAENTFRRITBE AR, R4S e B AR s 2.
pcDNA3.1(+)-P2A-eGFP-TP53BP2 UKL fifi V) Jm F B &<y, L& N
JFORLE 4 A4, B8 (5 125bp) , T4k LR &
EGFP t&5cnt7, SHUSIH—5 (4 18%bp) .

B2 pcDNA3.1(+)P2AeGFPTP53BP2 JRHI M EFHI IR IE
22 F4ATP53BP2 & @it kik %% Expi293F
4 JfL 5% YL TPS3BP2 41 ki 48h J, 429806 Wik
BEEHE YRR, S50 WRFEYLRCRIE 60% ZoA7,
RO, WB 253 oR, 528 FAXTIRZIALL,
pcDNA3.1(+)-P2A-eGFP-TP53BP2 7& Expi293F Ziififi

ik FRIk, RMEHE HLRA N, WA 3.

7t

B89 B WEE pcDNA3.1(+)-P2A-eGFP-TP53BP2 FUkLF5 4L 2% (100 x )

& 3
23 EHATPS3BP2 Zaagsitvlzs UK 4,

4lifk 5 i) TPS3BP2 2K [ £ SDS-PAGE £ illl, 4%
YR, TP53BP2 £ [A7E 125kDa /& 47 S — ) 4471
F 44k 5 1 TP53BP2 87 46 7E 90% LA I+, iF
MalifeAs T HIME A .

24 FTHAATPS3BP2EG FMHE T WES,
Expi293F 4l il %% Y TP53BP2 H.A% T 4 B ki 5, i

FRAIFE Expi293F HAIEITE

H His br 4 8 H % % Ui € (immunoprecipitation,

IP) HiiR AT S e S 003E . Input 2250 s, kG
%) 7 TP53BP2 3 . p65 4 1 M His #1745 i H
By 25715, 1P-1gG 41 A& 78 45 71F, 1P-His 41 B /8 A
TP53BP2 % [1. His hr&s 8 1 M p65 2 10 4547,

FS W His bR % 8 (18 TP53BP2 &5 HTILIE Rk, H
TP53BP2 & 1 p65 & Z BIfEEMBEAEH . ©X
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7 A A TPS3BP2 45 (7] LA p6s & 45 & 1, IiF
B TPS3BP2 2K 1A T

M 1

Input IgG IP: His

a b a b a b

T

P65 I = - |
a. 5% YL pcDNA3.1(+)-P2A-eGFP %5 3 J50k7 ; b. 54 pcDNA3.1(+)-
P2A-eGFP-TP53BP2 [k
Bl 5 Co-IP #iMEHA TP53BP2 EHL p65 EAH
ZEE5EN

2.5 IF#m & 41 A TP5S3BP2 & & 5 p65 & & %
A5 WK 6. Expi293F 4i Jifd % Yt TPS3BP2 & 4]
Bk, IF 45 WoR, His irZHE A, p65s HH &L

His

. TP53BP2 E I @0, =& Z AFAE AR
M: [ Marker; 1: TPS3BP2 [ KZ, UEMWA His & & AW ELZ A TP53BP2 &
B4 BRANETE HEA B YA E P
His TP53BP2 P65

ke His bR&EM; %406 TPS3BP2 &1 Z0f4: p6s & H; #ifi: DAPI, ##R =10 pm,
B o6 IF#iMEHA TP53BP2 EHS p65 EERILLERL (400%)
2.6 #21A TP53BP2 & & 5 TP53BP2 4k 49 3 TP53BP2 it 1k 11 2 71 2% 8L & 09 I a2 &5 2R 18w,
Fahyteml  WE 7. SRS R FIRILE (surface- il B W B KD & 0.237 nmol/L., 45 RF I E 4 A
plasmon resonance, SPR) ki M 2fi b 5 19 & 41 TP53BP2 #5115 TP53BP2 Hilk HA B I SE N 1T,
A\ TP53BP2 7& [1 5 TP53BP2 #i 44 1 45 4 1% M, TEIA A A0 P s

Anti-TP53BP2

30
— 0.0625nmol/L

— 0.125nmol/L

—— 0.25nmol/L
— 0.5nmol/L
—— 1nmol/L

-100 -50 0 50 100 150 200
Time(s)

& 7 TP53BP2 EHY5 TP53BP2 i EIEAERE
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3 itig

TP53BP2 J&—/NH1 1 128 ML IR E H ,
HNmAEAZZ IS4 (1~83 aa) . o BJiE
*ﬁ (123~323 aa) M—A & FIHEAR MY (ASPPZ

MUMW@(WMM%%C%%%@E

%%ﬁiﬁ%ﬂﬁ~%ﬁﬂ%mﬁ(MWLMk

SH3) (919~1 119 aa) "', TP53BP2 E@<Ank—SH3

I T S 28GR AN ENER, Xeess

GEASS T2 4iioaem s, s ps3

K H G2 i p63 Fl p73t, PPV, T YT 4 5

B (HCV) #% 0> 8 11 " 45, TPS3BP2 Y N i i 47

—SZE AR, W5 ROYER %5 U 2545 01 41 il

BN ﬁ%\ﬁt&%mmﬁ%m%o%maﬁﬁ

7% R JE A e 1k R A VEAT TPS3BP2 08 /N A BE Y

%ﬁ&LﬁwMAmemm5%W”,umL

1T TP53BP2 & (15 HA & AR BAE - it sE, 3

%Mﬁﬂ%ﬁﬁ%L%%%ﬁéﬁ%TmmmE

M, WIRZEE L TP53BP2 & [ W LE Y24 U fg Je

MEW%$E,$MﬁUWE%kEﬁATmmm

EHEZRIIEE, HAHEZEREIREH TR

TP53BP2 £ [ 2tk S HAE W id M 28 .
IRASAT WG M B 4 K TP53BP2 & 1 2 ik — AL iF

FE LD R AR A BAE AL A RT3 . ARDFRAE

TP53BP2 F Bl N v | AR His S MR H4lifb &

HBPR%E, His i HE/DN, A2 H & A

JA B S5 F RN TG YE , ELAE TR A4 e

TAEM)ENT, BAEREE, sifbd o ARSI

A5 2% FIFH pcDNA3.1(+)-P2A-eGFP h BLE% # ik,

M, B[R E 2 vk R His-TPS3BP2 ELI A

TR, i FH B Sh W A kA T EE A B 1 2Rk

REE TR AL A (1 3RE I A PR R R R 5 i T AT

FIR MR A O R B TS H BA DIEeR, AHAER

TR RN B L3RR ZR 40 EAT B w5 1 R A S

‘(ﬁ‘f&" [21-22] R
ZE TR, ARFRR I E T HEAANEK

TP53BP2 M HAZRIAMA R, Kaifbde, m45

B TA B A TE N EA AN 4K TPS3BP2 & H,

HAT DAY AR LL TP53BP2 #5125 4 i i

G ZELL TPS3BP2 A #E i H & IR YT WM M nY 25

Y, BREASEN . EHS5/NMrTAYMEEER

EVEFIPLT B T30
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