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 E: (%] T7 %A KKEN T7 RNA JK-458(T7 RNA polymerase, T7 RNAP)E 4 4 Z A=
PR BHEFOFE, EAMFHRATIFE A . BRI OA $ARFEE KA T7TRNAP 49408 %
WM ER THAT RNA REW RO REFHMRT. TERPEIERKAAFTERSIVEE, 21 )% x—?—
&t IR (—Fr WAL RNA RV IR E . ZmENRGREBRERGE S RES, $h T
BNAFR . #E KL T7T RNAP 93 & it 2 354 B) T 22 5 3 &7 M IK R 2 69 R &) 45 34 % %
[ 869 18 Tol2 4% & F & 4 A5 7 &KX T7 RNAP #) 3 # 8% 5 (grass carp fin, GCF)A= 3 & M4 i
(grass carp ovary, GCO)mftL %, FF5 R EEM, AHACEE & oF IRk A6 R 6 A B & iR
ot T B, [ %1 #18 PCR A X4 i (Escherichia coli) BL21(DE3) & [F 48 ¥ 3 3% i T7 RNAP
AR, BERE R EAE T EAL LGN Tol2 4% T HIAK, R E T7 RNAP 69 N in 3 C ik
A% % A51% 5 (nuclear localization signal, NLS)#9 E 40 Tol2 4% & i ¥a. ¥4k Lk KA o) F 44t
JER KL K Tol2 BRediBh iAi Al ka2 AP e tmfin, 1AM E A B#ATIHL, TP ipik
& 64 4w o, B AT & @ % JE PP 3E (Western blotting, WB)#& M|, #t—F A & T7 &) T I 3he9 EGFP
BE A AT R IGE, AR An NLS #F T7 RNAP R A feshfeth ®vm. (4R METHH T7
RNAP A FE 49 3 A Tol2 4% F4A R ki, 464 2 A emfeinik /G RIF T AL 69 6 Mrmlie i . WB 4R
R ihik e mi P A AR T7 RNAP RiA 454, &9 T7 RNAP @/t b o &k, &8 d
T7 /&2 F 38 3h ¢4 EGFP /i ¥ixt tm e b 4744 5, Xﬁ'u%iéd EGFP 4 mint Hackik, ZREREK
BiX 6 ARZBAL P 49 T7 RNAP ¥ A 4 FEM. A4, 454 NLS 5749 T7 RNAP & GCO mfe+ %
T E S RARBRIFIER, LER A T7 RNAP C 3475 NLS if 2R %12, 124 GCF @+ &
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MEREB| AR £ 7. (4w ] @31 Tol2 4% BT 2 %M@ T 428 &1k T7 RNAP 49 GCF #= GCO 4
Jo %, fe3R3) T7 /&3 F424] 699 R AR 69 & 2% Ak ik, NLS 7T A8 12423 T7 RNAP @) 40 fie
B E R RS LA AR E RS RIRE, CERRETRBE @Y ER B ®mA KR, Ko
NLS 7T #t —H 3% 5% L R A fudd T iE b, 245 R 5 T7 RNAP A X & »F IRk &5 5 7 64 5 4243
T,
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Establishment of GCF and GCO cell lines stably expressing T7
RNA polymerase

KANG Yi!?, ZHANG Qiya?, KE Fei"?

1 College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, Liaoning, China
2 Key Laboratory of Breeding Biotechnology and Sustainable Aquaculture, Institute of Hydrobiology, Chinese
Academy of Sciences, Wuhan 430072, Hubei, China

Abstract: [Background] T7 phage-derived T7 RNA polymerase (T7 RNAP) is a commonly
employed component of the reverse genetic operating system of viruses, due to its high
specificity and efficient initiation of transcription. Several cell lines stably expressing T7 RNAP
have been constructed for reverse genetics studies of RNA viruses. The grass carp, the
freshwater fish with the highest production in China, is susceptible to grass carp reovirus (a
double-stranded RNA virus). However, no grass carp cell line stably expressing T7 RNAP has
been reported to date. [Objective] To construct the stable cell lines expressing T7 RNAP by
using the Tol2 transposon system from grass carp fin (GCF) and grass carp ovary (GCO) cells
and measure their viability, thus providing cellular tools for establishing the reverse genetic
operating system for grass carp reovirus. [Methods] The T7 RNAP gene was amplified from the
genomic DNA of Escherichia coli BL21(DE3) via PCR and inserted into the Tol2 transposon
plasmid via homologous recombination. The recombinant Tol2 transposon plasmids carrying T7
RNAP with or without an N-terminal or C-terminal nuclear localization signal (NLS) were
constructed. These recombinant plasmids, along with a helper plasmid expressing the Tol2
transposase, were co-transfected into the two grass carp cell lines, followed by selection with
hygromycin B. Western blotting (WB) was employed to determine the T7 RNAP expression in
the selected cells. An enhanced green fluorescent protein (EGFP) reporter plasmid driven by a
T7 promoter was used to validate the functionality of T7 RNAP, and the effects of NLS on the
expression and activity of T7 RNAP were studied. [Results] Three recombinant Tol2
transposon plasmids carrying the T7 RNAP gene were successfully constructed. Six stable cell
lines expressing T7 RNAP were obtained after selection. WB results confirmed significant
expression of T7 RNAP in all the selected cell lines. Transfection with the T7 promoter-driven
EGFP plasmid demonstrated high levels of EGFP expression, confirming the transcriptional
activity of T7 RNAP in these cell lines. Notably, the GCO cells expressing T7 RNAP with an
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NLS, especially with the C-terminal NLS, showed higher expression and transcriptional activity
than those without NLS. However, no significant difference was observed in GCF cells.
[Conclusion] We successfully established stable T7 RNAP-expressing GCF and GCO cell lines
by using the Tol2 transposon system. These cell lines demonstrated efficient transcription and
expression of genes under the control of the T7 promoter, which could be further enhanced by
addition of an NLS. NLS could enhance nuclear accumulation and transcriptional efficiency of
T7 RNAP by facilitating its transport into the nucleus, with the effects depending on the cell
lines. The results layed a foundation for the application of T7 RNAP in the research on grass
carp reovirus.

Keywords: T7 RNA polymerase; grass carp cell line; stable expression; transposon; nuclear

localization signal

T7 RNA E4E#(T7 RNA polymerase, T7
RNAP)F 1970 A KM T7 W B A B UL 1) K
FT 78 (Escherichia coli)#iiJifg 143§ ok, 1535
TXF T7 Ja shF 17 40 0 s BE R e o), B 6%
HEEELR T7 A+, AT &I &
B B S - A T RO sk Pl T7 RNAP 945
AP Re S R M, A TEAR SN EE I KRGk R G
RNA G REA P28 i L — M ok m H
PrRJE SRR T RAR A T H, R EEAE Y
bl Sz B A T7 RNAP & AL
mRNA, W] Jf] T RNA #Z# #FFkP. T7 RNAP
Wa] HFRIMG B RNA e R4, - FasR
o EE Ml AL D RR, AiRETR, fE T7
RNAP K ¥t il 5% € {5 5 (nuclear localization
signal, NLS), DL &4 5 HFE SRReR, SEE
Xof AR R B R s i s 4T

i1 (grass carp, Ctenopharyngodon idella)
SRR RS A, T T,
S E AR PR R IR OK R S, JREAETE
SRR . P FTAE DT, (R0 05 B M 0 1Y)
R B R T SRR R R P R I R A
W BESF . B RO A5 R o
eI, B g S5 (grass carp fin, GCF)4H i
ZAFNE YRR (grass carp ovary, GCO)4IL &

¥k 20 22 £/ HERER ST AT R, SEERTIE
U JFL X 41 £ - i 005 2 78 PN 14 22 Bk £ 288
BERURR, W] R B Y AR A S S B L
FRO4-16]AH ] Fi % 0K T7 RNAP JI T2 0 40 i
HEAT MG I PR 235 i iR E

Tol2 %% ¥ R4 —Fh >k A 75 (Oryzias
latipes) 3t R 4L 1) B 56 86T, HAKSE B B4 i5
(ARG AT, LA BT DR I i O e AP
1) 22 18] ) DX Sl 4 A SR A A JE R 4 7Y,
FEIERCRE | B ANIE DNA 8K 4l AN
SR O 7E 2R A 4 Hh 56 UF LA A S T
PR A2 32 IS, Wang 281N A4 4 1)
e B OO FN A Tol2 %% 2 i ) mRINA 3 45 5
BEDh 2 KGO0, A ARIC LR R e ik, O
ORI A A T AN R A S DR B ) . 2540
FTERE S, ZEEFREwn 1T/, @
T 53 2 A Tol2 % JAE - 1) SR 4% J36 i mRINA F
AINEIRAG, AT DAAE R SRR INRR, RS
DKL ) R A A 37 5 A A 1200

A SCETER I Tol2 e ¥ R Gl dlfe e &
ik T7 RNAP ) GCF #l GCO 4 % . i Hs
T7 RNAP Zwfih B PR 4 5 iF 1 F- 4f i S P 4
KA TEER) T7 RNAP, Mg — M
SE R AN IR KRB, bR R R
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SN I REMT TR BERTRY T A

i R

L1 #H
1.1.1 A ER

L B 2% 200 if 2R A e P R A i R U A
1.1.2 EFRE. EELFINE

M-199 #5353, FEBR I /RBHE A F] 5 Tol2
SRR TR B R, = AR (T M)
A A BRA ] 5 TransIT-LT1 54455, Mirus
Bio ATl Jo#ETiBEIAF 2xMultiF Seamless
Assembly Mix , fili B-Actin PR FIBAR o EH Ak
PIEEHRP) R ICH I AP =80, IR A
B A BR A ) s B B 2xPhanta Flash Master
Mix FIR I AT 2 S 40 Fast-T1, 7 & i ME
TR ECA R AW RIEPUA T7 RNA
polymerase Polyclonal antibody, #73 — & A= ¥4
RABRNF; B, Wi Kb EY R
A A RRA . fb2E R, B R aeEar
FAHRAE POURMEE, BAREHA A,
1.2 ZHAREEFF

GCF. GCO 4iMuA& A& A 10%58 4 4
MR 1% H 5 R RGN M-199 Bz,
PEATEE YL | P R vemt S5 A 5% A 4 1
i M 25 mmol/L HEPES Z& M ) M-199 537
HE o 2RI TETCTR S AF T R AR A S YL
F 25 CHATH: #7 o
1.3 T7 RNAP FRiXRAHIH5E

Fyt T7 RNAP ik Bki VB-T7: #4E K
FF# BL21(DE3)iy T7 RNAP J#4i% 1519
T7P-F Al T7P-R VU4 4% T7 RNAP L[, HE
Tol2 % ¥Rk 1t54 VB-F Fl VB-R LIZk
PEAL B A& . PCR 2 ¥ {4 % : 2xPhanta Flash Master
Mix 25 uL, 5|% VB-F 1 VB-R (10 umol/L)%%

2 uL (8 1), BiH(20 ng/uL) 1 uL, ddH,0 20 pL.
PCR JZ W £51F: 98 °C 3 min; 98 °C 10's, 60 °C
5s, 72°C 30s, 335 4fE¥; 72 °C 5 min.
PCR ¥4 1.0%35 R HHEE K Ho UK 5 % H 9 Fr
B A7 M, i A 2xMultiF Seamless Assembly
Mix A7 TCaEvikE, REL 10 pL WA R
2xMultiF Seamless Assembly Mix 5 uL, Z&1:{k
Mk 2 uL 3l A R B 3 uL IR A5 BT PCR
X 50 °CHFE 25 min, 7Y AL KBTI
Fast-T1 J&Z 5400 . PR ERERETE L PCR
T R BH P R S R AT I B E

25 LL VB-T7 MR 5 SV40
NLS JP 4RIk Bk . 43 514 N-T7P-
SV40NLS-F/R, C-T7P-SV40NLS-F/R X} VB-T7
HEATY Y, B NLS @i 78 T7 RNAP B 1 N
winEy, C Iigo XTI PP AT R JoaE Ok E
e Ak, PRI TORE VR DT RE . K N iy
fillf NLS 9 T7 RNAP ik Fikifir 44 4 VB-T7-
N-NLS, ¥ C s%ifli4 NLS f) T7 RNAP JFkifr
%M VB-T7-C-NLS,

1.4 M T7 RNAP SEM A= B R K
pEGFP-N3-T7-IRES Hi#)

A 2 TT I sl FE il 3 i A 2, 75¢
Fe2E AL B3R 4 ok pEGFP-N3-T7-IRES .,
P pEGFP-N3 2R P9 e 4 7 E5 19 N3-T7-F
FIN3-T7-R (R 1), BFixzik b o9 N E 4 v
(Cytomegalovirus, CMV)3 58+ F1 i3 3 X {8
¥l T7 Ja 8h 1, LIRS FE 415k pEGFP-N3-T7,
FEAR P pEGFP-N3-T7 J¥ 45 &t ¥ 519
N3-T7-IRES-F 1 N3-T7-IRES-R (£ 1), [FIFHE
INEBAZAIAIE A A7 55 (internal ribosome entry site,
IRES) 41 [ Fi A= T A T AR () B0 A3 RN F
G, MHEZFS15 1519 IRES-F 1 IRES-R LA
B HAfi A T7 J3 30 781 EGFP 4 i 5L K 2 a] . 4>
AP 14 pEGFP-N3-T7 # 4k 5 IRES FF#E1 7 [k
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Table 1 Primers used in this paper

Primer name Primer sequence (5'—3") Product (length)

VB-F GCGTAAACCCAGCTTTCTTGTACAAAGTGGCTGTGCC Linearized transposon

VB-R TCGTGTTCATTCCCATGGTGGCAGCCTGCTTTTTTGTACAAACTTGG  vector (5 035 bp)

T7P-F CACCATGGGAATGAACACGATTAACATCGCTAAGAAC T7 RNAP (2 676 bp)

T7P-R CAAGAAAGCTGGGTTTACGCGAACGCGAAGTCCGACTCTAAGATGTC

N3-T7-F GTTCCGTTAATACGACTCACTATAGGGTTTAGTGAACCGTCAGATCCG Linearized pEGFP-N3
CTAG vector (4 260 bp)

N3-T7-R GTGAGTCGTATTAACGGAACTCCATATATGGGCTATGAACTAATGACC

N3-T7-IRES-F GATAATATGGCCACAACCATGGTGAGCAAGGGCGAGGAGCTGTTCAC Linearized pEGFP-N3
CG vector (4 210 bp)

N3-T7-IRES-R GATGCATTCGCGAGGTAGAGTCCGGTAGCGCTAGCGGATCTGAC

IRES-F TACCTCGCGAGTGCATCTAGATATCGGATCC IRES (619 bp)

IRES-R GGTTGTGGCCATATTATCATCGTGTTTTTC

N-T7P-SV40NLS-R CTGCCCACCTTGCGTTTTTTCTTGGGTCCCATGGTGGCAGCCTGCTTT VB-T7-N-NLS

TTTGTAC

(7 723 bp)

N-T7P-SV40NLS-F  AAACGCAAGGTGGGCAGCGGCTCCATGAACACGATTAACATCGCTAA

GAACG

C-T7P-SV40NLS-R  GCGTTTTTTCTTGGGGGAGCCGCTGCCCGCGAACGCGAAGTCCGACT VB-T7-C-NLS

CTAAGATGTC

(7721 bp)

C-T7P-SV40NLS-F CTCCCCCAAGAAAAAACGCAAGGTGTAAACCCAGCTTTCTTGTACAA

AGTGG

4lifk, alifb =)l F 2xMultiF Seamless Assembly
Mix #E17ICEE s b , A KA I Fast-T1 85z
ANHHME . XTI PCR %828 J5 A9 BH P TR 4 7l
¥, %45 pEGFP-N3-T7-IRES 40 JFi ki .
1.5 {HAmEE

B YVHT | RIETCH A PR AR T 12 4L
M, fof AR % g Hhﬁu 80%—90% 1Y % i
fdi B TransIT-LT1 &% Juialin b1t ge . HAx
M. 0.8 ug Tol2 %FM@%%LJE*L 0.2 pg
VB-T7/VB-T7-N-NLS/VB-T7-C-NLS Jfii .3 uL
TransIT-LT1 5 100 uL Opti-MEM IR & #415], &
TFEE 15 min fF HIE 2 59, SR A
AR . 6 h e S 4 A R 8 SR Ak 4k
B
1.6 FREMAEIFIE

¥ GCF. GCO 4ifia s 5l#m T+ 24 LR,
1E 25 °CEFRAR N R IR 1, A 58 4 G e H 2%

FETE T0%HF 43 5 A &4 20,40, 60. 80, 100,

120, 140, 160. 180. 200 pg/mL #%5%E B I
5%ME LR ME ) M-199 B33, 45 72 h B H#: 1 Ik
Brap LAk srinive, ik 14 d J5, BEW A 4N

RIC AR LRI R B Btk ny i ik vk
o FE L REEY 48 h (4N TR AN I & E B ik
TR, A Ye X A ZH 41 i 43R FE T J5 45
G e, BEA IR R SR AL AN A
1.7 T7 RNAP RE~PRENSEE
JKE T7 RNAP EEEGCARE%E
P N AL IF e Rree s, WEZRENRE
FA 240 Jf 067 7 8 11 4 s B (Western blotting, WB)
R, BN LRI IT R A Rk R 4
= . 2 000 r/min 2.0 5 min J5f# ] PBS
&, N A 5xSDS-PAGE Loading Buffer £ 5] J5
WKW 10 min, FEGHZ 4%—20% SDS-PAGE ¥t
JEEHL UK AT 3 B o B o3 5 2R 1 B N BE IR %
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#| PVDF f& b, i A PRk B PR A T 350 . 3
A4S G , B IS5 9T T7 RNAP MIHTIARTE 4 °CHiF
B, I TBST HUER, EBRAREGEH—
L AR E IS HRP AR L b —HiiF &,
1 h 5 FRR A A TBST #1760, BBRARZAH
i, R ROCI T AN, 11k RIEY
th RS IR BRI %

R T EERREE A R PRIk Ry T7 RNAP
R EAUKEN T7 Ja33h 7 G e 2= 5, W
VG IR R AT 12 fLbR, F% FaRFE Y
77148 TransI T-LT1 576 pEGFP-N3-T7-IRES
i Bobi(1 pg/AL)Y I mlFE g BRI A AR o g
J& 6 h B R Ak S 57, 48 h Rl e
T EEIOEE B FIBr 4L T7 RNAP i

2 HERE5M
2.1 RiEX T7 RNAP ARFIEHFRNE

5

= AT T7 RNAP K NLS 541 JFok it 3
ARLERANE 1A-1C Pz o WK A 1# BL21(DE3)
FIEE R rp P18 T7 RNAP JE[H, T 918 7= 4
K/NR 2 676 bp, HLIKEE RS BHIAAT(E 1D).
WL ET Tol2 #E#fk VB L, i+
CMV Jg 8 T Ulif o X Ak 25 41 S0RE Y T V% A 7
PCR %5, #E—%F PR TR 7, 45 5%
FFEH TR VB-T7 #E (Bl 1E). #—H 5L
F VB-T7 T4 JFkif SV40 NLS (PKKKRK V)%
i 40 43 S @l & 7E T7 RNAP 1 N i Hl C %,
DIARAS E 40 Fk VB-T7-N-NLS (& 1F) Y VB-T7-
C-NLS, 545 5 3% W] ki Ay g 2 o
2.2 T7 RNAP RN ELH RAMELER

WS A % T7 Ja sh T 9 EGFP & K 4k
A5 JECRE R AS I 21 i 7R T7 RNAP A6 M o f
5% N3-T7-F/R ¥ 1 pEGFP-N3 Jiiki, #{biE

4 5 Pk HCER S R B vk E AT I T, 45 AR R
pEGFP-N3 Foki Y CMV B35 1 K 5 5 1 X J5
¥ T7 JAsh PR, MhE T pEGFP-N3-T7
JFkL, A T IRES i A pEGFP-N3-T7 fikiAY
T7 Ja8hFH EGFP 4utdILfE 2z ml, A5
(N3-T7-IRES-F/R ., IRES-F/R)435|4 1% pEGFP-
N3-T7 (4 260 bp)5 IRES (619 bp), PCR F=4jk
NSFIAMFF(E 2A). Ak B4 )5 % pEGFP-
N3-T7-IRES 7% 4T PCR %5, k4R
WKl 2B FroR , v R D v O B o 6T BH P B pE
HEAT I, 45 2R 3R U] R Oh M E A R
pEGFP-N3-T7-IRES.

2.3 3RiE T7 RNAP AR AL R

YRS K Hh L s 45 ] R W, X T GCF 5
GCO 4y, MR B (Lt B4 5N
120 ug/mL 5 100 pg/mL (X 3A . 3B).

YR INA_F IR MR LA 25 R B X 4 i
Tk, 24 14 d JaXF B AN ICAT TG , S5 A ik
YA el T e Ak S i 95 R L 3RAS 6 RRAN I -
GCF-T7 . GCF-T7-N-NLS . GCF-T7-C-NLS .
GCO-T7. GCO-T7-N-NLS F1 GCO-T7-C-NLS
(K 30).

2.4 T7 RNAP & HRENTEH#EMZER

PLAREE YLy GCF 40 i b B PR X B, X
GCF-T7 . GCF-T7-N-NLS. GCF-T7-C-NLS .
GCO-T7. GCO-T7-N-NLS. GCO-T7-C-NLS i
T B ER A, 25 R ANl 4 Firzs, T7 RNAP
FEHKR/NAN 99 kDa, TE L FFL T7 RNAP
JEURL B 20 i 2R R Y R HE BH B A T7 RNAP
A, 2SI BRI R 4541 . i T7
RNAP CRUEA Hrya LNt , FFard
PHTREME RSB, B, XHERBER
GCF-T7-C-NLS., GCO-T7-C-NLS 4}t &) T7
RNAP 4 1 ¢35 & 5 T HA LAk 4 i .
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A
. BGH SV40 :
M T7 RNAP m Hygro Huale o
i BGH SV40

C SV40 NLS
N | [BGH SV40
D E
bp bp
5000
3000 g 888
2000 2000
1 000 1000
750 ggg
500 550
250

100

Bl1 EEFRNEHRER PCR RIS TEEEEIKE A VB-T7 BrkiZhif/n K. B: VB-T7-N-NLS
Bk st/ K. C: VB-T7-C-NLS FRi45 475 B8, D: T7 RNAP JE[H PCR #3445, E: HE 410k
VB-T7 7% PCR KM Z5 0. F: ALK VB-T7-N-NLS R % PCR il 45

Figure 1 Structure of recombinant plasmids and agarose gel electrophoresis of PCR products. A: Structure
of VB-T7 plasmid. B: Structure of VB-T7-N-NLS plasmid. C: Structure of VB-T7-C-NLS plasmid. D: T7

RNAP gene PCR amplification result. E: Recombinant plasmid VB-T7 colony PCR assay result. F:
Recombinant plasmid VB-T7-N-NLS colony PCR assay result.

2 EMKMEERKAME  A: pEGFP-N3-T7-IRES H4]fiki PCR KA. 1. IRES 3K PCR 4"
HWEER . 2. pEGFP-N3-T7 #/& PCR #" #8455 B: pEGFP-N3-T7-IRES 20 JFi ki # i PCR 6 45 5

Figure 2 Construction of recombinant plasmids for activity detection. A: PCR electropherogram of
pEGFP-N3-T7-IRES recombinant plasmid. 1: Result of PCR amplification of IRES gene; 2: Result of PCR

amplification of pEGFP-N3-T7 vector. B: pEGFP-N3-T7-IRES recombinant plasmid bacteriophage PCR
assay result.
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GCO-T7

GCO-T7-C-NLS

&3 YERERUInAEETEE  A. GCF iU R B AKHMZL; B: GCO 4IIEHE X B A KHL; C. fafs

YA A B ROWEL AL AR : 100 pm

Figure 3  Antibiotic screening of cells. A: GCF cell hygromycin B killing curve; B: GCO cell hygromycin B
killing curve; C: Cell lines obtained after screening. Scale bar: 100 pm.

2.5 T7 RNAP ;EMHE# LR

TE 9 B T WA Y pEGFP-N3-T7-
IRES JE I 4HML, W] WAERSE &35 T7 RNAP 1Y
AR R A R RSO A, T R A
KHPDN, W GCF K& GCO i hy T7
RNAP HAFRIGHE 5). X+ GCO 4iff,

GCO-T7-C-NLS #iififs 274, Y+ pEGFP-N3-T7-IRES
JRE i B¢ 6E H W & T GCO-T7 4l & M
GCO-T7-N-NLS 4ifii & . UtHIXIF GCO #iffi,
fE T7 RNAP C %ifil&s NLS AJ LLAREE R T7
RNAP {1k, S 47 RIBHOR o HXTF GCF
i1l , GCF-T7 5 GCF-T7-N-NLS ,GCF-T7-C-NLS
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kDa 1 2 3 4 5 6 7

150 —

100 —H— ' L — g T7 RNAP
70—

50 — [

s . T S i SISt i [3-2C(IN
40 —fuinitisiir

4 YR T7 RNAP ERRBENERM 1. GCF FEXIE; 2: GCO-T7; 3: GCO-T7-N-NLS; 4:
GCO-T7-C-NLS; 5: GCF-T7; 6: GCF-T7-N-NLS; 7: GCF-T7-C-NLS. il B-actin () 3RiE/E NS
Figure 4 Western blotting detection of T7 RNAP in cells. 1: GCF negative control; 2: GCO-T7; 3:

GCO-T7-N-NLS; 4: GCO-T7-C-NLS; 5: GCF-T7; 6: GCF-T7-N-NLS; 7: GCF-T7-C-NLS. Detection of
B-actin expression as an internal reference.

A B
pEGFP-N3-T7-IRES pEGFP-N3-T7-IRES

T7-C-NLS

T7-N-NLS

T

5 T7RNAPEMAMEMBRREE A5 N5, A 510 RSB EEE . A:GCO-T7.
GCO-T7-N-NLS. GCO-T7-C-NLS 4 i 4 pEGFP-N3-T7-IRES 5 B f#%<; B: GCF-T7. GCF-T7-N-NLS,
GCF-T7-C-NLS 4 fifi%% 4t pEGFP-N3-T7-IRES J5 MW Z. $#K: 100 pm

Figure 5 Microscopy view of T7 RNAP activity assay. The left column is the fluorescence observation and
the right column is the observation by normal light microscope with the same field of view. A: Microscopic
observation of GCO-T7, GCO-T7-N-NLS, GCO-T7-C-NLS cells after transfection with pEGFP-N3-T7-IRES;
B: Microscopic observation of GCF-T7, GCF-T7-N-NLS, GCF-T7-C-NLS cells after transfection with
pEGFP-N3-T7-IRES. Scale bar: 100 pm.
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