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Considerations and application status of selection marker for gener-
ation of recombinant biologics producing mammalian cell lines

CUI Ying, BAI Yu, CHENG Su-yuan®

(Center for Drug Evaluation, National Medical Products Administration, Beijing 100022, China)

Abstract: The major challenge in the development of recombinant biologics lies in generating and isolating
rare high-producing stable single clone in a short period of time. The selection marker is an essential component of
the plasmid vector, it plays an important part in the generation and screening of producing cell lines. Engineering
the selection marker to enhance the stringency of selection for high producing cells is one of the most effective
approaches to improve the cell line development process. Here, using Chinese hamaster overy (CHO) cells as an
example, we introduce the application of selection marker for generation of recombinant biologics producing
mammalian cell lines, methods of engineering the selection markers to enhance the selection stringency, and
propose considerations on cell substrate stability and selection marker safety, in order to provide references for
high-efficiency development of recombinant biologics.

Key words: recombinant biologics; CHO cell; selection marker; selection stringency; cell substrate stability;
selection marker safety
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T A A LS A R0, s BB BE I
I8 41 s (NSO £ Sp2/0) . A IR ' 4H i (human embryonic
kidney cell, HEK293). A i £F 4k P J8 44 il % HT-1080
FUN R JIE A 99 5 PER.C6 41 fild S5 42 1L A5 4
1 FEEsric & AR R R AR ER IR

H AT AR 2 Ph IR 800 1E R 40 B N T
ERTREAR I ST TR A AN IRIL . 35
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B IR R SR AR BB AE R PO R AR KA, &2 in
i 126 HH R 31k L8 B A AE e Bk L AR e A R

b N H 24 v M 45 K B 9 £ (International
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(fluorescence-activated cell sorting, FACS) 1 H 3 7. %
ik 1% 2% Clone Pix LA S iy 38 & o B i ik, DA A od i
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RN AT, ] aE i e O R AT 2% 52 (fluorescence in situ
hybridization, FISH) X} 4 i & 1 A7 %5 72 , 8 ik % 41 g
2 H Ik R A st PR R 00 ) B 4 2 ) . e
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2 ERiFERRICH R A R R IR
21 EFBREREMHFERIS HEH T AR R
Y ER 25 I A AL FE A R IR )5 B (dihydro-
folate reductase, DHFR) 14 % ¥k % & J%. i (glutamine
synthetase, GS), iX 2 i il # & & R B2k 2% A1 T 40 AKX
AR KR P2 1) B . DHFR A FH AR Bk i IR e nd —
¥ F B W5 R (nicotinamide adenine dinucleotide phos-
phate, NADPH) ¥ — & M & J5 8 I A /%, )5 & 2
FZ IR AU P OB SR} o SR P K 2 MEE A AR i i s i A%
i 2R (1) 1 7% FE A1 DHFR 3 P40 1) 551 FH 22 4 4 (metho-
trexate, MTX) AT 1%, R A DHFR & [X 45 D13y 14
A A ReAS DAAFIE - H bR 5 0 e b i 2 R A T
A — BRI # Ak b, 3 [P, 25008 042 = MTX
WP AT SE I H FR L DR P DL . GS AL A R AN
TiEBS 7> 1 8 B B R I, 18 i 23 STk i ik o i 7 ik
FOE L N EE 2R (methionine sulphoximine, MSX) it
170, FLU e i A 3 )5 HE 5 DHFR 2RALUET,
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(neomycin phosphotransferase gene, NEO). il % % #i Pt
F A (hygromycin resistance hyg gene, HYG). Bk 7 2
Ptk A (zeocin resistant Shble gene, ZEO). 7% 5 i
EHiPEIL (blasticidin resistant bsd gene, BLA) FIIE 4
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DHFR 5 BX {2 3 DHFR F% fif, 98 7% 4% bl AR i3t N A7 53
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Je Xt DHFR 7 1% b i 55 PR AS 2E 47 %565 7 IR 4k, FE 1K
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4GS RS L, IX LR A A0 MU B B8 B K B] PR
IR, AT ek BOG TR 4ERE MSX A AR, {5 A FEAK TS
PE) NEO RAZRAE ATk bric, A BT 52 s 5L 5 4 I
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cytomegalovirus, h\CMV) J5 ) - LA 3 5 2 1k £ e 1 .
H 3N 245 (light chain, LC). E &% (heavy chain,
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FTAFER 5470 (palivizumab) 25 Hik ik tb £ 7=, A
JE 5 40 Al HEK 293 ) 3R 4tk A T & ifi. [ 1 Fe fil & 25 A
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G, WS ORI v SR CL7E 32 [ L Wk B 455K
fib BT . 7E Ho At e FLEh W40 i R K i ke b, e a) 2 e
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YT AR & T2 RIS, 308 I8 5% 3 40 g 226 o A o 1k L 07
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mre R E R RSN R T REIT R
MR R BE AR B VP800, 3070 77 i 7E R I R M B 41 B P
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15T B A 2 DR 410 55 TUAS J7 THVEA 248 e A% AR R
TEME . B AR AMEAR PR I E /D B e 78 55 0 R G PR
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N7 BE RS I PRI A

TE 25 b iR, R TR A T, VP
ity 55 % 91 1) 200 i 6= Jow 1) R 0 M, W A AR AR PR B
A P G T AR A AR R B, AR A X AR 7= RIS B 4 R
RELAE 77 B AR 7 A 4 A AT 4R Ak A AR BR B
BERIAM AR T oERY. SRS, R EE O
AR TE AR I, AR AR E MERE IR v e . il
i 2 B0 B A A A i 16 B R R/ R I A A 4 1 R
L2 R P P R i 7 o o LB - £ W1 A i BV A
Southern Z% 22 73 # 5 D] 1) 56 B 11 J 8 45 47 pd Fe e 1
JE T Northern 7% 22 Al cDNA I 73 53 T % e P A e
i i sz E & 9% )% PCR (quantitative real-time PCR,
qPCR) 73t 84 BL R 95 DAY, I e B A 4 i
JE (master cell bank, MCB 8k working cell bank, WCB)
FLi, srpristfe Az et . eAb, B R HLAGIE B 2 v 41 g
S JORAE SR T R AR E el o I PR R FH A v AR
7R R A T T R 4 A AR A L S, TR R
TR M TE fis A7 1 FE R R

17 345 12X 7R 7 A= 7 FH 4 B R 14D A 2 0 4 4
SEEAE PR AR AR, AR SN G 5 R D R R
FRAEA T 2] 65, R B ARSI, H— A N L2 %
HTL, SOV L 25 B B R FF AT RS VP Ak, DARA f 5%
B AN 22 00 72 0 fR 22 A ko 0, AT DURR 4% 8 n & F0
SR TG 0P B3 77 d Kk B GRS 2B 7 I AR T B
ARG L), PA S BE BE 2 KU VAl (1 W] B2 52 H 5 5%
PR 5 % i % 4 & 4L (impurity safe factor, 1SF),
TR 22 4 ZRAURAR, BT R FH 3 g XU RS DAt J5E ), gk —
A AR H ] i A 0 KR ik B B Bk R AR T B ISF
FEHEAT RS TP AL, A A LA ] AR A AR 28 11 & e
i EIR, A B E 22 A RAOHE, AR KUK VT Al 45 SR
JE T BTG BR B BRI A B . 7R & R b
WHRAEGLR, B B iE i SR d Sr s 57 L R B 07
JEART 4 BT 7785, T R R 4 1] (1) 75 305 25 B0E, 4G DU s
b AY T2 P e A DAL H R] R R 0 5R B , [FIRS T
S22 4 REVTAN 22 4 1t KU

SFHAERMBRANARMASENGEE, (PEZ
HH2015 AR U7 IS EEK, B T3 FE A, AN
8 2 8O Al g- N R PR 2R . A R, B
ST BEBE G (5 I PUAE 22, 20 f FH I, B g 5 22 4 X
B AR AR P AE 2R, B2 i 15 28 T 2 RARIE ]
MEBRSI RSP RMPUER. X THAAREILR
g, Hul CEANRHEFE RS- WP =R

SRyt 10 7, 3 R XU BAEC Tk 25 3R R AR R B
FAEIS 5 55 . RN RS, MOGEUAER
PR B HE, DLORIIE = (1) 22 4 1

i 176 B 10 2 DR S H 3R P M K AR B, T e 2 4
24 it G P2 D 1 IR, R Oh B T A 4% 1) 7 B DNA T 32
b B4 H5 ( (host cell protein, HCP). {5t A= 40 4475
B Al F1 R A= P i) i DNA B FE R 45355 & 10 ng, K45 4
WIECARAT ) iZ N AT, 1997 4F 35 1 £ i 24 5 B
BB SRR AR P ) AT LSS R % 4 DNA PR B 52 AN
o B 7 B 100 pg; AT ORGR & S (G o v BE B
14), DNA 5% B & 75 B 31 45 77 & 10 ngl8), (o [5 24 )
(2015 4E i = #B) X+ T CHO 41l g 2% A 1) 6 20 25 (1 1l i,
DNA %% B & WA i o B 77 & 100 pg.  — ARAR 45 254
1 PR ASE FH ) 3 R 71 8 DA R R B8 1) 22 At e il 5 4, 40
JE 5% B DNA ¥ & sk .

H AT A= ATk 2 DR AL s A s E R e
fifg ¢ 4 % W BRI € (enzyme linked immunosorbent
assay, ELISA) ot 7] & Rk I 7= it i 1 £ SR AR B -
FHAFRALYHTRIERGME TZMER, KA
£ AR B A R AR ZE R, R A ELISA IR
I B 22 o B AR 1R S RS A AN, T 2
7 SRR A HCP [ XU, A T %o 2 26 B 1 24 7)ot & oK
LA R BRI R BRI B B T R Rk R g A
P2 HCP AT 77 v, T BT i rg 5k B
EER P EER . vRHT AR R (R B AH E 40
R, EAERE B R EEE) KEEFR, HAEFE R
TR T2 E 4 HCPIR, I g il ) T 25 45 7 vk
Tor Wl 7 R e M v, BEOT TR, RS S . ARG
7= 5 XL ) B K (two-dimensional difference gel electro-
phoresis, 2D-DIGE) £ K /5 2t 4 & HCP, F-# 2D Jik k.
) 2K 11 5% #% %5 | 34T Western blot 46 3ll , 3 i 2D-
DIGE #11 Western blot 45 % L %%, WA/ HCP &l A $t 14
[R5 R 1 o
4 Z5iE

i 126 A 10 A2 TR B A R G B T A, AE AR P 4 i
FR )R S AN e vh R 4 E AR Dl Rt s bRl
PR IR T E N, DRI ARE e Ak, 2 — et
MR IT R T2MA T B TRMAETERR m 4= H
WY 27, 21470 A4 L 28 T K 2880 2 (1 (] B, 38 IR G 3 400 i ik
FE P 7 328 X 0 RH 07 JE A 1 114 25 B 0 R B L 2 A
DAGRIIE 24 5 AR 3 e 4 . HiR S VP AR R B 7%
FUAHE T BRI, JE 1 H RTRR R, X 40 i B A e P
A2 A VEBEAT BEARVEAS, VRO 7 P& A AT 4 M Il R
15 FH BT 85T R0 22 Ak
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