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ABSTRACT Objective: Express the RNA editing protein OTP82 by the prokaryotic system to, obtain the full-length protein by pro-
tein denaturation and renaturation, and optimize the experimental conditions to increase the yield of OTP82. Methods: The OTP8§2
full-length fusion protein (HSO) was expressed by a prokaryotic expression system. The expressed bacterial cells were crushed under
high pressure, then collected the inclusion body. Washed the collected inclusion body twice with washing solution, and then dissolved it
with the denaturation buffer containing 8 M urea to obtain the original protein solution. Purified the protein after refolding with nickel
columns. The results of denaturation and renaturation of OTP82 full-length fusion protein (HSO) were screened by SDS-PAGE and
Western-blot detection. Results: Through the exploration of the concentration of sodium chloride, the concentration and ratio of glu-
tathione, and small molecule additives in the refolding buffer, obtained suitable denaturation conditions for HSO protein (pH 8.5 100 mM
Tris, 400 mM NaCl, 200 mM Arginine, 5 mM GSH, 0.5 mM GSSG, 6 mM B-Cyclodextrin, 2 mM EDTA, 1 mM PMSF) and reproduc-
tion rate reached 2.73% (0.42 mg/L). Conclusion: The crude protein of OTP82 can be obtained in vitro by denaturation, which provides a
basic experimental basis for revealing the mechanism of action of RNA editing protein and lays the foundation for subsequent engineer-
ing protein design using PPR protein.
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JREFEZE R I 1:20 A LU B DT TERE PR % , &R 15000 1/min
B0 25 min J5 1 EIERIAER ERIRT .4 C 17
123 EARBRERIAY B0 TiifE (Hiload 16/60 Superdex
200 prep grade) & T &5, ] 8 M JRZE G ¥k L) 1 mL/min A
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(1)NaCl ¥R FERAL 5 PESE wp i ol 1 A 3h B0 F 77 7E
SHEM R PR . AEE MG MR R AL B T 0 NaCl e A
BE 433l 0 mM 200 mM 400 mM F1 600 mM , #4735 3 it
A3 Al 2 HSO & My fcfE NaCl ¥k & . 400 mM NaCl 1y
BRI S: H HSO e B fe = (B 4 A), Ui AE 400 mM
i) NaCl ¥ J¥ T~ HSO (W& MRCR 4y, i K& A H HSO
B RIS LA, Ja2l A 400 mM NaCl
B G TR (E 4 B),
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EHE R U B A IEA T, IREEAE R
], GSSG F1 GSH FH& B F1 Hb (% 2 11 5 42 P A R S i AR
K, ERRE T MR ERHE (1 mM/O0.1 mM .3 mM/0.3 mM,
5 mM/0.5 mM Fl 7 mM/0.7 mM) 1fij H{%:+5 GSH 55 GSSG (¥ 1
Bk 10:1(Z PG v v 0y LU ), SR AR B A5 A& 5 A i
TRo ALK EEAHTIE Y GSH/GSSG PUZi ke i 1/0.1.3/0.3 .5/0.5
H17/0.7 1) HSO 28 FA &7 403 5 3R & i1 13.1%.,13.2%
16.7%F0 15.9%.,GSH/GSSG 5/0.5 (1) 44 F 453 HSO & H Ay
RN T H B A, i HE Y 25-66.2 kDa (Y28 H &
WHAR, B H Rk B £ GSH/GSSG 5 mM/0.5 mM,
-5 GSSG ¥ B (0.5 mM) R4S, 2 AF GSH/GSSG YR ¥ He
B, B 5 ANBREE(5:1,10:1.25:1 .50:1 F1 100:1), 7551 (1 45 3
WKl 5B Fis. 8 KEE-Hr45 H GSH/GSSG PUZH A 5:1,
10:1.,25:1.50:1 F1 100:1 i HSO & A &9 5 BEA &=
) 6.0%.6.6%.5.3% .4.6%F1 5.1%, 10:1 &4+ F 15519 HSO
FErmmEE TR e &M, mEH AP 2eE A & B B
A BT DA B IR LBl EE 10:1, £5 BRTR, SRS
GSH/GSSG 5 mM/0.5 mM [ & 1S s A TR
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Fig.1 Protein expression of HSO fusion protein in BL21(DE3)
A:HSO B & E B REE;B:SDS-PAGE( 12% ) El; C,D:Western-Blot [ ;M: & B % F & marker; UN: i SET £ I &; IN SRS MER;
SP: biE M ; PE: iEH R
A: Schematic diagram of HSO fusion protein; B: SDS-PAGE (12%); C, D: Western-Blot; M: marker; UN: ppSUMO-OTPS2 uninduced; IN:
ppSUMO-OTPS2 induced; SP: supernatant; PE: precipitation
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Fig.3 Refolding and purification of HSO fusion protein
M:EBSHFE martker; | FRSRLAMRER;2: BRELAMER;3:
LiEREER; 4 TR MR; S B RERRENRER; 6. EARAIRE
;7 RMETEAHR; S FNEFHRER;9: ERERRER; 10:
BBESERRER
M: marker; 1: ppSUMO-OTP82 uninduced; 2: ppSUMO-OTPS2 induced;

25

B2 aRERtEESTS
Fig.2 Washing and denaturation of inclusion body
M: & B 4> F & marker; UN: i ST £ AR ; IN: F S5 24
W BRI SR B iR B BE TR
M: marker; UN: ppSUMO-OTPS82 uninduced; IN: ppSUMO-OTPS82
induced; W: inclusion body wash buffer; E: HSO denatured fusion protein

3: supernatant; 4: precipitation 5: inclusion body wash buffer; 6: HSO
denatured fusion protein; 7: Refolding protein supernatant; 8: the flow

through the refolding protein supernatant; 9: wash buffer; 10: elution
buff
VNFFIRMARA R S S b R oA R o
HEZ Ay 400 mM, FTLAIRSELL 400 mM KSRV AER, i 4 28 (1 746 4LRE S P A5 HEA3 50 8.0%.,10.7% ,1.9% .9.0%
B TR R AR 32 0,.200,400,600 1800 1 10.2%, Horf 200 mM 4 (9735 115 PERE S g HSO fil & 7

mM, YRR EIRZR N 6 A Przs o Ead KBS TR HSO s s L s SR RS SRV 200 mM (1 55 P4 2
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Kl 6 B fiin, il RS T45 H HSO Bl &2 7E 0.3.6 F119
mM U 24 R R E R 14.2% .16.2% ,16.3% | I
14.9%, Horp &7 6 mM B- FRRIPS A9 2R 11 &2 MR AL TP A HSO fil

B AE 4 C AT NE, FIMPRITE 4 C IR AR, IrABEE. SEA S ERS, BORERM 6 mM B- BRI A9 2 4%
T 4 DRI BE 352 0.3 .6 1 9 mM, EMEERIRZE R Wi,
A NacCl
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(93 kDa) 3.00% - SO0
[ 0
66.2 2.50% 2.00% 2.20%
2.00%
1.50% - l 10%
45 1.00%
35 0.50%
0.00%
400 600
25
NaCl (mM)
4 EHEZ KR B NaCl iREMRL
Fig.4 Optimization of NaCl concentration in refolding buffer system
A:12% SDS-PAGE; M: & B % F& marker; R ARE NaClIKEHE B IRGRIER; B: RAHRRESHTE

A: SDS-PAGE (12%); M: marker; The other lanes are renatured protein samples with different NaCl concentrations;

B: Grayscale analysis of protein samples
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Fig.5 Optimization of GSH/GSSG Addition Concentration and Ratio in Refolding Buffer System
A:FiEER HSO ME BB ERGR IR % (12% SDS-PAGE );M: B 54 F & marker; H& A RERER GSH/GSSG & ARMRIES;B: &
EH HSO WE A HAKLLHIERE(12% SDS-PAGE );M: BB 4> F& marker; ER A RE LG GSH/GSSG E Bk A RIE R
A: Optimization of the renaturation glutathione concentration of the fusion protein HSO (12% SDS-PAGE); M: marker; The other lanes are renatured

protein samples with different GSH/GSSG concentrations; B: Optimization of the renaturation glutathione ratio of the fusion protein HSO
(12% SDS-PAGE); M: marker; The other lanes are renatured protein samples with different GSH/GSSG ratio

23 E&EB HSO Mgk

231 EAFEBEMO44  F 2 L HSO %Kik B #E BL2I
(DE3) ik Ja Ve (IR, B AW E N 4 mg/mL, h T 4#
i HSO Rl G R A AIEE , 7 A sext 8 MR E M 1R
URIRHEA T o T4tk BR A FR 2 1 4 B ) HSO 2 IR
A TE 2R SN P v oA DO A BRI (D T A A A e g
JEHATRIN , Z5R oRHrho SESH KE BrEA(E 7

line 3), 1y HiH WAL 1 5 H A F R AHICES, 0o Sk
HSO & P DU e o 43T LB HSO #EF
ARV 43 /Ny T A 445 (<35 kDa ) (5] 7 line 4)

232 HSO WE MR &L  Kaifefs iy HSO ZE M Fk1T
ARSI FH 50 mM NaCl#l 1 M R E (1928 thil Bk %Al

TR, 8 MRER HHAEERR 8 AW LA 1:100 1 LA B
A B3] 100 mM Tris (pH 8.5),400 mM NaCl,200 mM ¥ &
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fiz ,5 mM GSH,0.5 mM GSSG,6 mM B- Ffiks ,2 mM EDTA,  ft HSO Gl 0 & i 24 W B A M S B 15%, Zatitss
1 mM PMSF (2 if iR = rh 4 'C M 15 h )5 #E47 Ni R4l HSO filvg & L% 249 2.73%.
flo BEARBIR AR REEZ Y 0.42 mg/mL, 3852 4 434

A L-Arg B B-cyclodextrin
(mM) M 0 200 400 600 800 (mM) M 0 3 6 9
| aia
180 = ¥ HSO 116 s : HSO
}38 —— (93 kDa) boen NG WD W < (93 kDa)
75 66.2 "
b e S
60
45
45 35 -
foe il —
35 25 W
25 e e— -

B 6 SWEmikh/hyFHRIREML
Fig.6 Optimization of the concentration of small molecules in the refolding buffer
A EHEMERPERBRIRER L SDS-PAGE( 12% )BE ;M: BB 4> F & marker; ERAREEERKENEORERER;B: EHEPERHP
RIS IR B L SDS-PAGE( 12% ) B ; M: & B 43 F & marker; ERARE ISR E N R B IRGRIER
A: Optimization the concentration of arginine in the refolding buffer system SDS-PAGE (12%); M: marker; The other lanes are renatured protein samples
with different arginine concentrations; B: Optimized the concentration of cyclodextrin in the refolding buffer system SDS-PAGE (12%); M: marker; The

other lanes are renatured protein samples with different cyclodextrin concentrations
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Fig.7 HSO fusion protein chromatogram
A:BAEEH HSO & Fi E T £ SMRUIE E ; B: SDS-PAGE( 12% ) E; M: BB % F& marker; 144Kk A0 (0 (0 Flo SIEMEBHM
A: Protein chromatography UV absorption peak; B: SDS-PAGE (12%); M: marker; 1-4: Protein samples of peaks® ,0 ,0 ando
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Fig.8 Purification of fusion protein HSO
M: &H % F & marker;SP: FiEiRiER;FLRMEEAHM;W. B
REotiREm E. ERRRRER
M: marker; SP: Refolding protein supernatant; FL: the flow through the

refolding protein supernatant; W: wash buffer; E: elution buffer
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DYW 25 F S A o 2 5 HE B ARL T (<7 1) e Ot S (A B
F11, 5 LA e B R w9 AR SF R A ER (D) L ik IR () M
FR(W)SE AT 4%, 340 = DYW S5y PPR B 1, 55 51
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