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Abstract: Recombinant therapeutic proteins are the core products in biopharmaceuthc. They are mainly used to product
functional proteins or their mutants by genethcally engineered bacteria to compensate for the loss of protenis in the body and play
a key role in the treatment of diseases. In recent years, recombinant therapeutic proteins are playing an increasingly important
role in the treatment of diseases, and related technologies are developing rapidly. The middle and upstream production process of
recombinant therapeutic proteins was reviewed. The latest technological progress of recombinant therapeutic proteins in
expression system, cell culture, purification and quality control was analyzed. The technological advances in the preparation of
recombinant therapeutic proteins were demonstrated. It was expected to provide certain reference for domestic production of

recombinant therapeutic proteins.

Key words:recombinant therapeutic protein; expression system; cell culture; separation and purification; quality control

HAEALYREY AP EEA N NRLEIREE AR, BB AR BR
OF AESFVERBIIGI TR Tz RN TR 2 IR NS T A A
FORNHTH 25 Tl pg s, HAEAKSGY REAN T ANBERES EAM maEaM
JERHFEN TREBORF KA ), T URAb AR MR E RS, 23 =+ 2R, BT

e H#A:2021-07-06; 5 H H1:2021-10-08
ESWE : bt 7R £ 1H X E (Z2191100001119045) .
BXZ& 77N : A 4 E-mail : zhounana@cofco.com; * 5 1E 2 % % E-mail : antai@cofco.com



JAR, 5 AR A R R | 725

ENEHAE AW E S I ED Y Tian 13,
2019 4E BRI 259 T 229 12 00012 3€ 707, A &
B 11245 W) A B A K 835443600 AR A
KN 4.6%, BREF K G2k F i, 54
R &R 819", T EEAHE AL
UL 436.6610.7T , T2 A WK 8.9%, K& JEHT
Y,

T EAE A 259 B A w2 TR
2iyrp Oidl 25 e L . (ABEE EAE A 2504
R & N R N EE S i i A R TR /R IR SN
WA B BF i o 2020 4557 2 568 R 7 i 48 1 42
BRICTAT L A5 Pt T g RN 22 55 K 8, 8 B Y
T SRR HIRETE A S FB . 2R ik
H— Bk R EE RN T R (E R AR
il ) AZ R (DNA =% RNA) 8 5 16 % 5 4l % 3T
R RN R e 1 A R AR TR T B AL
R i 58 95 B 92 B RO B &, G L2 J 4 2 L I 1Y)
WER BRI T, BT C 455 S i A i)

Ei R R EOL7/NOR 3% RSN b B SN L
i, DU REN TREEOR A TR AR A F
R hiE R 2 S 4 2 R g R R R
KB M 5% AL 2lifb S5 s s TR
TR PR AR S EEE ) AL 257 L
TR R R AR AR G A R IR R A R 4
T W e R AR SR R AT 2RI, DU E A A
A AR IR HE L — 2 S

1 EAEEHWMETHIRERSE

HFT7E Tl i H v, 5 S 3 2l i 20 e 38 &
gr, Hop e A e dd E F 25 b, 20 B K
FF R 1 B A1 3L 3 4 CHO 4 i 2 3 Fh 323k &
i, TR REREIVELALGYEHCS
BT Ml A AT S N DI AR . LR RIA R S
IPLE S TR 1,
1.1 KEBHEZRS

12 3R RIK R G, RIBAT I R Ge 5 1) 5
R G 55 2 AR R TR R, X LE PR R Y 2 2
RIEET gL BRI ALFESTFY ER
Bt B Y Rk AR L BT S AL X TR AT I
1) 35 PR TR Ao B M 58 55 T R AT TR 3R 58 R
40, W gnht s A B S N AR E A EIR
JT TR B BE R 2 rh i O AR R AR AT S R S

AT PN AP, BRCE % TR P Shuffle $ T
KT PR A K RN A A SR 9% B AR 1 (125
mg- L), I H ARSI T & T, ish, R
FIE R AT T8 i 5 25 8] v A 28000 0 T 48 1 KU
FrRZBEHAFE. KIGHFEEBS RS+
BT 2 25 A ™, e 2 B 2R A
HHHVURZS IR S
12 BEHRE

BRI % B (Saccharomyces cerevisiae) JERE ] 12
W B R IE R G2 —, T AEW i 255 i
i 2 R R RN RS R
PR RE AT LLIEA T N-WE AL RN O-F B4k (0 5 AR 41
LA BEREA R B 2 22 5, Hom i S A
I -1, 3-H EE L, S 20U F s RS
AR TR P UER T | AR B
T ot FIURE TV 86, ) I s W A PRI, T LAl
BEWE LA iR A 5 A EE AL R AR AR A, DA fR
VR YT A 25080 Ty 2R e A, %) T i
W BE AT TR O | i 3R A A e a8 1A R
NI O-FueT-1 FE A, 1] LUA SR 31 A O-2 ek
Y NZR B A R

s R A R LIRS (Pichia pastoris)
AR, R AR M B vy, P AR R 2 YRR
Y, HEORTERE R GERE NS R TR M TR 3 1Y 2
RS E £, M AU RS AR N SIE
PR IIT K o BESRTEERE R IR B P ) AOX T Bk
PRIRT L3 ) il i 2 1 0 e 2 8 i 3Rk, Y
Y5 AOXT ] i 2 1 R 3k A = KT, 2405 4l
ST Y 30% . BRT5S08 3 741, Be R
P B 2 AAGA A pGAP 2L I 3l -, o 7 % b
AR N RIS 5 AOX G 8+ JLFAHIA . IEAk,
Thermo Scientific 85| A T —F i #9°F- 5 Pichiap-
Ink 21K R GE, i 5 IR B A BAMT AR A i AR
2, LIRS A 12 g L R R A P

B TG P R R EE SR RE AN, — SRR SR Y
WERERDZE , ANDUAR 1E 22 e B IR e B 2400 9% B
FFLIR v & AE T BE T 0 & RN & A A [R]
PEEE 250918 £ R2 I T ERE RS
FIXMEHAE ALY,
1.3 CHO#R % (FHEL3h4)

CHO 41 Jifg £ & — Rl I8 T b [ 4 BRUOR SR 1Y
AR F AT L A AR IR . AR
YL BB 2 1986 4F 45—~ CHO 41 ity




726‘ A #HE R# & Current Biotechnology

F A 7 IR I PR A A E R T R
B I, RO B 22 9 3R 7 B 1 A I FL 3l i 4
W il v ok IR FLMEE T 2 Mt 7EiZ KA R
Goh A e B R ARG ) TG & J

AR CHO i i 2 7= A= 1 51 41 3 (A R 3R AL i
SR HEZF IR TE AR . CHO 4y 22
SR FHEAEAR AN EZRNER L
5 4 0 B A 2 2L L b R R AL,
CRISPR-Cas9 H AR, JUHZ—FiHr 84 Cpfl i, AT LA
TR Y 1) S BT T 200 2 30 ¢ P e, e 51
IURE SRR A TRAE 2, B RAE A R = 1)
T LT PE P R e O S g o3 ) FH e I 1)
CHO 4l i 242 7= 14, f5e i 1 B 1 41 2 0 467
FEH,

14 RERZEREEHIFIE

FE {2 0 e 338 R G, B 1 0 i 208 i L B
VRSB ot i Al st L fee M R E AR, A
A Y 238 R G HAT 45 F ULk 83, 75 2R 7
R EE RS E M ARG EGR D, B T4
FrRE AR A AW R EERE R G S WL ER 2,
P £ R A 7 IR 0 P . fE
VEPROLFATE T, 30 R el T B |, i
FAR W) A A T A 32 0 R 4,
il FH 96 TR FL AR 52 B AR X Z ARk 5L 30 3#E 17
SEAT IR $E TN AT R ROR . AR R
M 4E F2 A B R R AR R T AT
oM U ) AT AR AR AL B T b
RV RN T BRI P LI R R UE™

®1 EANYEANSMRIERS

Table 1  The different expression systems for recombinant therapeutic proteins
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Table 2 The recombinant therapeutic proteins expressed by yeast systems
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Fig.1 The sample collection process for different expression systems
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Table 3  The purification methods of recombinant therapeutic proteins
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