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e tm B FPE I i SR AT AL T i Ak, R IR E RNA, 215 4 5 PCR i IiE %2 b %8 mRNA K5, %GR
EfafaE LR Tl 325 G 418 A2 406, , Western blot 7 iE 4| 4L 2237 & 3¢ X & B & & &k KT, B o4
MR AFEEHEL, HR: 28K 2.7 kb RFEARF L LR K K AEHS%SA cDNA, 5 pLVX-IRES-Neo
% HE 3R AT F LR % A BAK pLVX-WT. pLVX-MUT, EcoR 1 #8471, Nhe 1 5 BamH 1 3By ss R 9 5
5| EE A 4G, PCR ALy 38 B 69 R B 45 02 &% 4212 9% 469 HEK293WT F= HEK293MUT % it 22 i 4% & PCR
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Abstract Objective: To construct cells stably expressing luciferase containing nonsense mutation for rapid

screen of compounds which can induce readthrough of nonsense mutations. Methods: Plasmids pGL4-WT and
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pGL4-MUT were digested by endonuclease to give ¢cDNA encoding wild type luciferase and nonsense mutant,

which were then inserted into the multiple cloning site of lentiviral vector pLVX-IRES—Neo respectively. After
endonuclease digestion and identification by PCR, the recombinant lentiviral vectors were packaged into lentiviral
particles for the infection of HEK293 cells. Stably infected HEK293 cells were obtained by resistance screening
monoclonal cells, total DNA extraction, and validation for expression of luciferase mRNA by reverse transcription
PCR. Finally, stably infected HEK 293 cells were treated with G 418, a positive nonsense mutation readthrough
agent, and the protein level and the activity of luciferase were detected using Western blot and chemiluminescence
assay, respectively. Results: After digestion, 2.7 kb wild type luciferase cDNA and nonsense mutant were both
obtained. The recombinant lentiviral vectors pLVX-WT and pLVX-MUT were successfully constructed, confirmed
by the results of EcoR 1 digestion, Nhe I and BamH I digestion, as well as PCR. The result of reverse
transcription PCR of luciferase demonstrated that HEK 293 cells stably infected with pLVX-WT and pLVX-
MUT were successfully selected, which were named as HEK293WT and HEK293MUT respectively. It was found
that HEK293WT cells stably expressed luciferase and showed the same luciferase activities treated with G 418
or not. HEK293MUT cells did not express luciferase or show any luciferase activity before G 418 treatment. After
G418 treatment, HEK293MUT cells expressed luciferase whose activity is equal to 20% of that in HEK293WT.
Conclusion: HEK293 cells stably expressing luciferase containing nonsense mutations were successfully
established and may be helpful for screening new compounds which can induce readthrough of nonsense mutations.

Keywords: gene therapy drug screening; nonsense mutation readthrough agent; premature termination codons;

luciferase ; protein truncation test; dual luciferase reporter gene assay
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1.1 ARE P A RSO R Bl SR pGLA-WT ., Tt X
278 T ¢ S 2 Wl JTRE pGLA-MUT (3 [ XS jth R 2 2
SERETE T AR BE 7 TR 25 &R Trwin McLean #(4%
), Horp pGLA-MUT (9986 K B g i 17 51 26 223
IR R R 5 A% B gL 2 125 TCA B ffe s BRI
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1.2 RT-PCR 5% H®HAF primer premier 5.0 %11
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AAA TGG GAA GTC A-3"),NZ B —actin—sense (5" -
TAT GGA ATC CTG TGG CAT C-3’) Fl1 B —actin-
antisense (57 =GTG TTG GCA TAG AGG TCT T-3"),
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RIEAT EcoR T FATGY], S0 UE 4 ASNE R B, R
A RE 3 AT ]2 A5 T, X6 T ZE 18 A R A A 1 5 7]
SRS . R ITTIOC RS 1Y), E— 2D
NI R BT A BB B A . PCR R 45 FIX
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Fig. 1 Schematic representation of construction of recombinant

lentiviral vectors
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L, S BIEEFR T 96 FLANRAR 5 IR 1, e B AL
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PRGN
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1, Fl Western blot 610 B £ 78R ¢ 25 78 5¢ 5 25 il 25
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JE 10 wmol - L™ ) AL FRZH , K555 48 h 5, WERE 4N M, F&¢
R R T 15 Ji DRI 7R e d P44, A 4% 44
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IS, A SRR AR Bl ST 0, S A 3 D b 4K
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21 HAMEKEERAWE X PR pGLA-WT Al
pGLA-MUT #E47 B U1 Mo UK 43 B J5 Al 45 2 2% v B,
— %% 3.4 kb, — 2% 2.7 kb, F| H I [Tk 7] & 464 17
W 2.7 kb KNG A BE. A&l 2 B 7R, AR 38 Marker $5

bp

4 000
3 000

7N, T UIAS G B AR R R B R 58 A Y R B S A A
F, ULEA IR UIA5 r 5 B Bto ARG 4 H 9 A B i
A B2 dE gk A b, BRI R 2 B A D K il
o B 7 1) (%) T 20 1% 9 BE 2R pLVX-WT 15 TG X
SR AR 5 6 2 Tl 2 05 P 47) %) T 2 1 7 3R A pLV X -
MUT,

A.BamH T Fll Bgl 11 KU TR pGL4-WT f4E 5 (BamH 1 and Bgl 1T digestion of pG14-WT ): M. 1 kb Marker 1. pGL4-WT KU 245 58 ( digestion
of pGL4-WT) B. BamH 1 il Bgl T XL Y] pGL4-MUT kL K BamH I H1f U] pLVX-IRES-Neo 5T KL (1) 45 5 ( BamH 1 and Bgl 1 digestion of
pGLA-MUT and BamH 1 digestion of pLVX-IRES-Neo ) : M. 1 kb Marker 1. pGLA-MUT X455 ( digestion of pGIA-WUT ) 2. pLVX-IRES-Neo

BATEAT) 45 5 ( digestion of pLVX-IRES-Neo )

B2 HEKRERHN pGLA-WT 1 pGLA-MUT i K 1845 F R IEFAL pLVX-IRES-Neo HIEFHIZE R
Fig.2 Endonuclease digestion results of pGL4-WT, pGL4-MUT and pLVX-IRES-Neo

22 EAHABREERKEE BTN pLVX-WT,

pLVX-MUT #17 EcoR1 MY, 345 3.1 kb B, 5

T — 3, 16 BH 2 ' R A 1% o5 B 2R A A L)

( 3-A); thFRREHAE AT U IEA, T2 4T
bp M 1 2

10 000

8 000

A 5 000
4 000

3 000

c 200
100

A R OB pLVX-WT (1) 5 pLVX-MUT(2) 1) EcoR 1 i 17 %
FE[ EcoR T digestion of pLVX=WT( 1) and pLVX-MUT(2)]: M. 1
kb Marker B. T 4 i 7 pLVX-WT(1,2) 5 pLVX-MUT(3,4) Ay
Nhe 1 .BamH 1 i Y1 % % [(Nhe 1 and BamH 1 digestion of pLVX-
WT(1,2)and pLVX-MUT(3,4)]: M. 1 kb Marker C. %G H [ 2 4
731 PCR %5 ( PCR analysis of luciferase 2 coding sequence ) : M. 100
bp Marker 1. pLVX-WT 2. pLVX-MUT

B3 ZARKSFRIEFAKNEET PCR £E

Fig. 3 Identification of recombinant lentiviral vectors by restriction

analysis and PCR
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MAeuE RIB DO E M mRNA (& 4),

bp M 1 2 3
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100
200
B-actin
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B4 FREFHLMPLRKE N ER mRNA RiEFER PCR EE

Fig. 4 Identification of the expression of luciferase mRNA of stable

transfected cells by reverse transcription PCR
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B, B A= % HEK293WT 4f Jifd 75 G418 4b PR AT 5 ¥ 52
FE PR IR H, H R AR FE A A ] 5 1 %8
A5 7 HEK293MUT 21 fitd o 28 24 W) ik BRI, O 3 3k 9¢
SR FEE A, M G 418 AFEAT LUK 5 Kk,
B F3K KA T HEK293W'T 2l ; 4 >y BAPE X B (14
HEK293 4l , 259 A 3 J5 3 o9 R Mg 1 i 3
kK (HES5).

control 1 2
A -
B - e

oy — I —

control. HEK293 #ilfifd ( HEK293 cell ) 1. HEK293WT Ziififd ( HEK293WT
cell) 2. HEK293MUT 4 jig ( HEK293MUT cell )

B 5 REFHFMAMKEEIET G 418 LERI(A)JG(B)RNXERE
EHFRIE Western 1l

Fig. 5 Western blot analysis of luciferase in stable transfected cells
treated without( A ) or with( B ) G 418

e, BRSBTS I 4 ARSI LR
A5 B PR 2] G 418 XF HEK293WT 1 HEK293MUT
i i N R BE Ot R I ME 5 m, 45 R R,
HEK293WT 4l i 7 G 418 4b BT )5 , Y45 #5058 A 9%
TR E; K4 G 418 LbFRAT, HEK293MUT 41 g
H ARG 31 26 S R BTG kL 1T G 418 AU AL BE AT 2
it 15 Pk 3 5, N3, A HE T HEK293WT i, 43 A H:
20% fiAi (& 6)s

1007 HEK293

HEK293WT
HEK293MUT

. I

S

(o]

< 504

ol

&

0
T A B %of i 2 GA184bHH

(control group) (G418 trcated group)

Bl 6 MEHLMIREETH G 418 LEFIFR N EMF R
Fig. 6 Activity of luciferase in stable transfected cells treated with or
without G 418

3 itig
H A, FH T 0 08 3 780 0 58 A8 3 132 57 19 Oy 2538
BRE E B 1 #8325 ( protein truncation test, PTT )

RN R B R 58, PTT —Fh 4 sNE S
BUECE , e AR AR AR R S B W T, X T AS
MR MER i HLS B B PETS g, I BR
il T Uz N . SR, SR B AR PTT
JERl F#S7 T PTT-Western J7 % 1l PTT-ELISA J5
B0 PTT-Western 75 B FEAR T B BH M 3%, H 3
N &R R R (SRR a5 B S P N
Fo PTT-ELISA ik & A v e TIRAEM R
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i PTT-ELISA i % ( HTS-PTT-ELISA ), i i 8
PCR, 76 8 A 5T N AR 5 A C A5 50 5 51 A e~mye Hl
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1) o 21 1% 06 7 2R, FER YL HEK 293 41 il 3K 75 T
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SR DN WA, I LG PR AR 24 T X B8 20 i )
20% . X — 2% S0 B, 12 20 AR AR AT DL T o A
17 398 0 A S 225 AU 1 EL A i RV T i TG LS AR
3 ) B LR R W, b R BRI IR 25 00 T
356 245 ), RGBT T0 S5 728 JIT 35 Ak 22 35 A% 9 Al
Ji9e

SR AT 5T T A 7 B A0 S A G AR
TGA, (HUZ 58 & BK, U838 132 TGA /) JC L 28 A8 i
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B B AR, TCA JC X578 38 35257 )
B> 200, 4R S ek L AT AR TR 1 S e Sy, 3 T LU
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R 3 175 T ) A O S AR R TR R A AR B
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