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[# ZE] BM:MES DF3I/MUCH A 3 T 7% 3¢ 4% 5 51 A 4% €458 % 5 [ (green fluorescent protein, GFP) 1) 5 41 i
(Ad-DF3-copGFP) , TR 15 I 78 7 #4983 21 it Ccirculating tumor cell, CTCO R I 77 T FIVEFH o F5 3% & il £ I 4l 4b 5 41 [l % 75
(Ad-DF3-copGFP), 55 7 5256 % ¥y 2 {377 1) B 20 1% 5 (Ad-hTERT-copGFP) #E4T 5% EEAIE 7T, 38 4 SR L it e A 549 H 1299 4 it
Do Ak BFE N A0 1 BA% 41 (peripheral blood mononuclear cell, PBMC) ATl B e 2505 5 R4 S MR IS 5 1 AS49 4T d% — e 3k
TN B g e S ML A KA AL, CTC, A FH 88 o 28 2HL 5 2 ok e AT IASE DL CTC 400 Mt AR ATy HH 28 005« #8 F) Ad-DF3-copGFP
9 e Ad-hTERT-copGFP A5 I Jili i £ 2 W1 R A 5 (9 CTC, #1125 VRA IR K CTC A M i 0 R o G55« B 3 1 = 4 R
£ Ad-DF3-copGFP, X} A549 . H1299 41l A B 482, H 5 Ad-hTERT-copGFP AHEL, Ad-DF3-copGFP JERF 7 B L 2 T AIK
(P <0.001); Ad-DF3-copGFP ¥ERAY, CTC A H K (77.3%) T Ad-hTERT-copGFP #:(69.6%) ; ZEIG R CTC K 71, Ad-DF3-copGFP
W CTC S [ 45 4 mL(10.90+2.42) D T80 & 55 T Ad-hTERT-copGFPVE[ 4 4 mL(6.20£1.81)4, P < 0.001]. Z&if: MThty st &
LI (Ad-DF3-copGFP), AN CTC HA AT SEME A i A0k, CTC R IR A T 397 77 12
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Construction and evaluation of a recombinant adenovirus regulated by the DF3/MUCA1
promoter for circulating tumor cell detection
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[Abstract] Objective: To construct a recombinant adenovirus (Ad-DF3-copGFP) containing the DF3/MUC1 promoter transcriptional
regulatory sequence and green fluorescent protein (GFP) and to investigate its role in the detection of circulating tumor cells (CTC).
Methods: A recombinant adenovirus (Ad - DF3 - copGFP) was prepared and purified. Comparative studies were conducted with a
previously constructed and stored recombinant adenovirus (Ad-hTERT-copGFP)in our laboratory. Infection efficiency and non-specific
infection rates were evaluated by infecting lung adenocarcinoma A549 and H1299 cells, as well as peripheral blood mononuclear cells
(PBMC) from healthy individuals. A549 cells were artificially added to healthy peripheral blood to simulate CTC, and the infection
with both recombinant viruses was used to detect simulate CTC for detection rate determination. The Ad-DF3-copGFP and Ad-hTERT-
copGFP methods were used to detect CTC in clinical samples from lung cancer patients, and the initial clinical CTC detection
performance was evaluated. Results: The recombinant adenovirus (Ad-DF3 -copGFP) was successfully constructed, showing a high
infection efficiency for both A549 and H1299 cells. Compared with Ad-hTERT-copGFP, Ad-DF3-copGFP showed a lower non-specific
infection rate (P < 0.001). The overall detection rate using the Ad-DF3-copGFP method (77.3%) was higher than that using the Ad-
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hTERT-copGFP method (69.6%). In clinical CTC detection, the number of CTC detected by the Ad-DF3-copGFP method[ (10.90+
2.42) cells per 4 mL] was significantly higher than that by the Ad-hTERT-copGFP method[ (6.20+1.81) cells per 4 mL, P < 0.001].

Conclusion: The recombinant adenovirus (Ad - DF3 - copGFP) is successfully constructed, demonstrating a reliable and efficient

detection of CTC, thus providing a new method for CTC detection.

[Key words] circulating tumor cell; DF3/MUCT ; adenovirus

FE R I 5| R IR AR DS AE T B R R
NS e 96 B A% A e g ot v 31 A A e I RS
Jib 98 41 Ffo % FR S 1 20 Bk 988 40 9 Ccirculating tumor
cell, CTC)™, LA fit J6 % % 1o 7% rb 4y Vol 5 224 1,
DR I CTC RS DU B2 43 M7 %5 T T 4 8 10 AR W e
FOR R R A R

FE A 1 (Mucin 1, MUC D JE R 2 Fe Sa il R B
FEAFER G 2 —", o gmis ) 1 Y s pE 2
EIE K 2 HUlR bR AT b R Cln il 5L 11 51
i B iE ) R #E RIAS . MUCL (B 31+ 5751
SAKZ) N 2.9 kb, Herp i XA H o 32200 T 57 1
743 bp PN JAENTAE V2 IEE R A
PR 745507 4, A5 Spl . AP1-4 . NF-kB. E-box £/l
GC #%5, Horp Sp1™  NF-x B #EVF £ iR i il X,
Uit g LR B AN R 5 AP -4 78 LI |
&b e A E) A MR A ok LR S5 b ik R0, MUCT
FE 2 b 98 4H 23 rh 1) e i v AR IR — KRR A
MUC1 & A E RS W & TG bR &2 —. B
WFFCUEAZE MUCT FEAE IR 40 i, MUCT (1% 5%
WP IR H R PR,

AT — A DF3I/MUC J& 3 T4 5% 1
25 7 51 F 2k 67 6 B2 [ (green fluorescent protein,
GFP) & [K] ) 21 3993 2% (Ad-DF3-copGFP) , %7 &
FE YL A0 )5, BEFE DF3/MUCT B A Bi/E B T S
3l N copGFP BRI IE , MITTIEAT CTC /R B . A
WF T Ad-DF3-copGFP 5 AR 5256 S M FE AR AT
N it 1 il 0 4 S ¥ (human telomerase reverse tran-
scriptase, "TERT) 5 ) 1l 2 (Ad-hTERT-copGFP)
HBEAT X EEAIE ST PR FLAE CTC ARSI 7 Th R R

1 #RFNTTE

1.1 ##
111 e 7 A £ 27

B 41 i 22 HEK293 . A\ i i e 41 B 22 A549.
H1299 (A S5 2 R A7) 5 1K 2 45 28 il DH5 oy Ad -
hTERT-copGFP.pDC-2insX-hTERTp A-CMV-copGFP

[J Nanjing Med Univ,2024,44(09): 1190-1197, 1226

-4FP. pUC57-DF3. pDC316. pBHGlox A E1, 3Gre
pTC-E1A-P2A-E1B i ki (A S5 % {747 5 Polyplus
jetPRIME (Polyplus 22 ] , 1 [E) s DMEM = #3577 5 |
Ji6 2 3% R (Hyclone 24 7], S 1] 5 B i) 4: P9 V) g
Xbal ~EcoR1 Hind Il . Pac 1 (Thermo A&, EE);
T4 DNA FEFERG TR B B TR & e ESak7R) &
(Takara 22 @), H A ; Adeno-X"™ %5 75 264k i 71 &5
(BD Biosciences 23 ), FEHD o
1.1.2 s R AR AR

B F ML VB AR SRR T 51+ 10 491 Ji 1 i o R85
N A T AR I B R R 2023 AR IR (Il R A R
2 AR/ N B W TNM 23 3918 T~ IV 380D . 5 451 fek
JFRERT R A A o B o AT T IE I R T AR
TERBACH (455 : 2016-LY -kt038) , FT A5 B
X AHIE T X R0 R
12 Fik
1.2.1 B+ pBHG-AA5-DF3-copGFP #44 #£

PLpUCS57-DF3 AN, Xbal-DF3-F/EcoRI-DF3-R
RNEIYICER D, PCRY Y DF3 B (786 bp) , PCR 7~
Y15 pDC316 XU V) (Xba 1 +EcoR 1 ) J5 %2, 153
pDC-DF3, LADF3 A&, Xba | -DF3-F/pDC316-R
N B, PCR % 5€ (967 bp) 7 46 4F . LA pDC-
2insX-hTERTp A -CMV-copGFP-4FP A#5H , EcoR T -
copGFP-F/Hind Il -copGFP-R A5 (4, PCRY 1 copGFP
B (759 bp) , PCR =4 5 pDC-DF3 3§ ] (EcoR
I +Hind 1) J5 3% 4% , 19 3] pDF3-copGFP, LA copGFP
NHE W 2% 74 5 EcoR 1 -copGFP-F/pDC316-R N5 #),
PCR %5 (922 bp) I 36 LE -

PApDF3-copGFP AR, PacI-DF3-F/PacI-TC-R
NEI W, PCR 7 1 DF3-copGFP i Bt (1 745 bp) ,
PCR 7*¥) 5 Pac 1 HEFVIZ V4L 1) pBHGlox AEL,
3Cre H AL FRIFEEZ, 152 pBHG-Ad5-DF3-copGFP,
PADF3-copGFP EEMIZEHE, Pac 1 -DF3-F/VECTOR-R
NI, PCR % 5E (2 091 bp) 3 - 56AIE -
122 FAA#pDF3-E1A-P2A-E1B 6944 1%

PApTC-E1A-P2A-E1B AR, MC-F/Sal 1 -E1B-R
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NI, PCR Y1 E1A-P2A-E1B /i Bt (1 521 bp),

PCR )5 AL pDF3-copGFP(EcoR 1 +Hind Il

fig U)) [ 95 E 40 , 43 5] pDF3-E1A-P2A-E1B, LA E1A-

P2A-E1B A 445 , MC-F/pDC316-R A 514, PCR

Y558 (1 671 bp) FHM P IR -

1.2.3 E#y% % Ad-DF3-copGFP & 6, K
TN FUMR PR HEK293 4111, 37 °C.5%C0,%%

R R 3%, 4l IE B 50%~60%31 4 i F T 4% G, B
2 WL R R pDF3-E1A-P2A-E1B.0.5 WL B 245k
pBHG-Ad5-DF3-copGFP 5 3 pL Polyplus jetPRIME
S g HEK293 4H L, % YL i J5 4 h S 3 909, 5%
e J5 10~15 d, 4K & 44 i B0 48 B 29— 1 28
i A (5 52 R S I, 0 Rl 8 0 AL 4 L fE
DMEM # &, R IR 3 Ik, 1E4 CEXHT,

F1 FRAEZERISY

Table 1 Primers needed for plasmid construction

Primer Sequence(5'—3")
Xba 1 -DF3-F GCTCTAGACCTGCAGGGCCCACTAGTG
EcoR 1 -DF3-R GAGAATTCGGTGGTGGTGAAATGGGTG

EcoR T -copGFP-F
Hind Il -copGFP-R

GCGGAATTCGCCACCATGCCCGCCATGGAGATCGAGTGC
GCAAGCTTAGCGAGATCCGGTGGAGC

Pac 1 -DF3-F CCTTGGATTACATCAAGATCCTCTAGTTAATTAACCTGCAGGGCCCACTAGTG

Pac 1 -TC-R GGAATAAGATCCCCGGGTACTCTAGTTAATTAAGATCCAGACATGATAAGATACATTG
MC-F GTACGGTGGGAGGCCTATATAAGC

Sal 1 -E1B-R GAAGTCGACGAGCTCAAGCTTTCATTCCCGAGGGTCCAGGC

pDC316-R CGATGCTAGACGATCCAG

VECTOR-R CCAGGGGGACTCTCTTGAAACCCATT

7000 g #5025 min, YEERIEE EIGT-70 CIRAF .
1.2.4 FARMBEGY 3 sl S5 iH BN 2

¥ HE 2 ERA SR 2R AS R 47 1) HEK293
SRR EAT P, W R SH M 5 DMEM H &, R &
VRRILIRZ 3 X, fE 4 CHAF R 7 000 g B 40> 5 min, U
B EIET-70 CIHRAFE. 4 8 15 % &R
% Adeno- X" J 2 4l A6 71 &0 SR 4l AL 5 2 BN
JE o Ak J5 1 TR 2H 9 F I e HEK293 41 g , 3@ 1o 2%
MR U S T B B R R P T LA 2 T =
10%°¥ (PFU/mL) , X A 1X107'~1X 10 R KW B T
1 5 7% BH 4 2 1
125 mERELMHTR

W AS49 i Fh T 96 FLAR H JF T 15 IR A ks
TR, 20 P A TE B 509 I B, ¥ B IR gL 5
(multiplicity of infection, MOD & (1.3.5.10) F- ¥
TAR N AR R 25, B 92 A v RS 97 10~16 h J5 Hul,
k437 C5%CO. 15597 JEHL 4 AN YL 7] 25 (18 h.
24 h.40 h.48 h), = PR 2N I 1% R 42 (high content
screening system, HCS) ¥ {8 H- 73 M B et 4o, SR L 22
80% e A7, HLAHMI AR AR [ I g of 7 f JEk G ik )
MOT BJ s R 2% 1
1.2.6 4 M Ad-DF3-copGFP F i i 7% 4m i 6 B 3
GES

N T WA IR B (Ad-DF3-copGFP) 7E fifi e 41

P LR, A8 Ad-DF3-copGFP 5 Ad-hTERT-
copGFP 5 21 JIf 955 75 2 MOI=3 L7 /i 4t A549.H1299
4, B f5 HCS HHE R0 DAl IR L%

1.2.7  #M) Ad-DF3-copGFP JF 4§ 51 B e %

Jrly B {8 B 5 A I 4 mL, 383 Ficoll %
Tofs JEE B 400 925 43 B9 N 40 JR ML R A A% 41 B (peripheral
blood mononuclear cell, PBMC) , i A DMEM
=, 4% MOI=3 L ] it 1 1) Ad-DF3-copGFP
S Ad-hTERT - copGFP J5 7 IR ¥ (% 10% FBS 1]
DMEM . L \ CD45 $ithk Je EA R E), 5 M T
24 FLBCH, 37 CJRUE 22 h J5 il Hoechst 4, 23.5 h
I 110.3% 2 5 F I Ji 8] 5 9T 24 h I HCS Jid%, 1
$ GFPY/CDAS 40 M JF 4] 20 Lu T R S M ik e e
1.2.8 BLIACTC a945 £

iy E e 5 B AP R I 4 mL, AS549 4R i EUS
4391050+ 100+ 200 4™, 43 75 4K YOI\ I 31 B A
HHSR AR CTC, % il A 33847 104 22 5 5 40 5l I\
Ad-DF3-copGFP 2 Ad-hTERT-copGFP ¥ % i i » J&
FMp T 24 fLARCH, 37 CIRUCE, #4522 5K 147 Hoechst 4
5 2 B F R E €, 24 h B HCS BA% I 1 3
CD45 /GFP 24 {fd (b 4 Mg 4 D) , 75t R Hh 40 P
B i Ik 2R Rl AR Y 2 b % AR H R
1.2.9 5 & CTC 4]

K EDTA-K, PUAEF 1B WA it 163 4 ] 1
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4 mL, Ficoll % FE A B 55 0o 05 3047 10 ¥ T Ak 3, 4%
MOI=3 L A7 P 1) 19 b 253 JBS Y 0N 25 J R FH) I
FEEER T 6 LI, 37 CH L, 4 ZLRIEAT Hoechst 4%
05 % B W [ 58 , 24 h I HCS Jifg 3% cD457/
GFP 41 i f5 , 38 5 4 42 P B B0 B AT 0008 437 o
13 “%itgrk

1 K A Rstudio £ GraphPad Prism 8 #H47 4t 11
00T BT B R B Bl 2 (v + D IR, P
2 i) 2 S A AT A o A, 22 2RI B AR O 22 434
SN EE 5K, P < 0.05 NERB ST E L.

2 000

I 300 1500
0u0 «759bp 1000
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PCR amplification products (A—

«—1745 bp

<2091 bp I

2 % R

2.1 B4 pBHG-Ad5-DF3-copGFP 9 #) 3
DF3. copGFP % DF3-copGFP %4 PCR ¥ 1 )5 , 7~
MBI FLVK, DNA Fr BEOR /NG 51l 29 786 bp 759 bp.
1 745 bp, 5 H 1 2E FAHFF (& 1A~C) 5 DU 4 5 fE
pDC-DF3.pDF3-copGFP A F2H B 42 iUk pBHG-Ad5-
DF3-copGFP AR 1T PCR %52 , i BRI ilA
967 bp~922 bp.2 091 bp (K 1D~F), Hill 45 R 5
GenBank X B 41— 2 (B 1G~D , 3 BH 5 41 i ks

GIGGGTTTCAGGGTAGAACTGCGTGTGCGAACCEGACAGEGAGCGGTTAGAGGGTCGGGETATTCCCGG A AGTGGTG

F | ol I AﬂA I I
1!W‘I‘w"v’w‘ﬁ.nJMw’U‘f‘.‘“ﬂ'.”ﬂ#’\!\"ir!N1“'v"~nm"'lMﬂx’lﬁ‘MNLM‘.M”‘J’« “NM'\.‘N‘“J"Jh’v’h’\ﬂf\*"»wﬂ[\d

120 130 140 150 160 170 180 190

H TGGCGCTCTTGAAGTGCATGTGGCTGTCCACCACGANGETGTAGTAGCCGCLGTCGLGCAGGLTGAAGETGLEGGCG

430 440 450 460 470 480 490 500

TAGAGCCCTTETACCCTACCCAGGANTCETTGGEGAGGAGGAGGA \GAGGTAGGAGGTAGGGGAGGCGGCCEGGTT

50 570 580 390 600 610 620

(), PCR identification (D-F) , and sequencing chromatograms (G-1). A—C: DF3(A), copGFP(B) , DF3-copGFP
(C) fragments; M: DNA marker, 1: PCR fragments. D-F: Plasmid identification for pDC-DF3(D), pDF3-copGFP(E), pBHG-Ad5-DF3-copGFP(F), all
showing positive clones. M: DNA marker, 1, 2: PCR results of clones. G-I: Partial DNA sequencing results for pDC-DF3(G), pDF3-copGFP(H) , and
pBHG-Ad5-DF3-copGFP(D.

El1 PCR7=%).PCR X E K =4 Bl B L

Figure 1 PCR products, PCR identification, and recombinant plasmid sequencing map

pDC-DF3.pDF3-copGFP A B2 B 32 5tk pBHG-Ad5-
DF3-copGFPFIEE AL -
22 FHFAApDF3-E1A-P2A-E1B #9432
E1A-P2A-E1B & PCR ¥ # 5 , F= 4 40 5 i FL ik
J& AT L 271 521 bp 2%, 5 B BB 7 (B
2A), LE AL 0 kL pDF3-E1A-P2A-E 1B AR ik
17 PCR %558, W] WK/ 1 671 bp HIZkAT, LUK SR
i R/ IERR (B 2B), M7 25 3 5 GenBank A A 17
Fl—E(E12C) , TIE B 28 AR TR R4 S e 2 o
23 FmHF Ad-DF3-copGFP & &L K 57 B &
% M2 R KL pDF3-E1A-P2A-EIB 5 B 42 i i
pBHG-Ad5-DF3-copGFP %% % 2 HEK293 4 il /5 ,
HCS g 46 R BoR gkt e 2 (B 3D, R FR
R (/) GFP i D 2R3 , A7) 25 4 W s B 0035 1 2
HARBLY WA G, #id & S mBE AT
WE , 1107 B 1x 107 R R RE FE R 93 4% PH A4 28 i,
A X=1x8+0.8+0.4=9.2, R H& 1 BE 1+ 5 A 2, AH 5T

HR 2R =102"=1x10" PFU/mL.
24 REBEREFHHE

40 1795 7% (Ad-DF3-copGFP 5 Ad-hTERT-cop-
GFP) 43 5] LA MOL A 1,35+ 10 {771 & B 4 A549 4
Jfl, 0~48 hif i HCS 73 AT Ge 1 . &4 24 h
MOI=3 I, JE& G LT 90% (- 4), HL4H M A= Kok 4
R U, 24 h J5 &% MOI>3 B, 8 4% 26 B IK H 41 R3S
ANE, B 700 B K B R L IR ] e A4 i A
FEAE T R . R BRI Y 24 h 5 MOI=3 i fE
JRGLFAT
25 RFBEITE

HCSBE 45N ASA94HHEYL Ad-DF3-copGFP
% Ad-hTERT-copGFP J& () &% 4% 2 43 jj 79 80.18%
5 73.40% , H1299 41 il /& 4% Ad-DF3-copGFP
Ad-hTERT-copGFP J& [f] 8 4% 2 73 5l N 79.62% 5
82.08% , W M 4 i JEk 4t J5 ¥ 45 € ik GFP B HIER Gy
KR AT (B S, 3E— 25 U B Rl T 44 2 i s 25 HLJ%
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C ITACGCACAGCAG ICTTCC CACTCCCANGCCTCCATGGTGGCGTCTAGCGTAGGCGCCGGTCACAGCTTGGATC

]
i by [ nlans p“{ F M wp,‘.,,'- ,-'ul‘l '
l [al"l“m”ﬂ W H " "lﬁﬂ h”( Pl LH,[)?
710 720 730 740 750 760 770 780
PCR amplification products (A) , PCR identification (B) , and se-
quencing chromatogram (C). A: E1A - P2A - E1B fragments; M: DNA
marker, 1: PCR fragments. B: Plasmid identification for pDF3-E1A-P2A-
E1B; all showing positive clones. M: DNA marker, 1, 2: PCR results of
clones. C: Partial DNA sequencing results for pDF3-E1A-P2A-E1B.
El2 PCR74).PCREE K Z & Brhrl i E i
Figure 2 PCR products, PCR identification, and shuttle

plasmid sequencing diagram

Bright field GFP

El3 ZAHEK23 AP EEHBRFRENEE(LBHIR=

100 pm, x100)
Figure 3 The packaging of recombinant adenovirus in
HEK?293 cells (scale bar=100 pm, x100)

/}L/ﬁzm
2.6 ARAFFEHERA G FM R

Ad-DF3-copGFP 5 Ad-hTERT-copGFP ] JE 4%
S G 5 5N 0.047% 5 0.625% (P < 0.001, [
6), Ut B K F DF3 J3 3 7 & 4 hTERT J5 3 T
A RN 7% FEAE PBMC T AR S i g,
— 35U B AT 7R 2 1) B A R FEAEAS DU CTC Ty
T EL A o s R e, (S HERRAS DU CTC T AS = A
BHE B AT BE
2.7 BAP SIS CTC 946 b F 2t it

76 A1 JE I A 43 50 N 10+ 50 100+ 200 /N A549
2 it LAASALL CTC, P M 25 0 s DA s 0 38 ik e 4 M
Ad-DF3-copGFP %A H 48 i 25053 701l 4 (6.20£0.84)
(33.20+3.27) « (680.80+5.59) . (152.20+9.78) />,
Ad-hTERT - copGFP % fi i 41 g % 73 73 Jy (5.80+

0 8 16 24 32 40 48
Time after infection(h)
B o0, = MOI=I
- MOI=3
80 4 * MOI=5
- MOI=10

60

40

GFP* cells(%)

S

0 8 16 24 32 40 48
Time after infection(h)

Infectivity rates of A549 cells post-infection with Ad-DF3-copGFP
(A)and Ad-hTERT-copGFP (B) were assessed under varying MOI and

20

infection duration(n=5).
4 BREEMEMAL

Figure 4 Optimization of infection conditions

1.30).(31.80+3.56)+(59.00+5.14) . (138.20+8.58)4,
2 o] U A Y b A A R 0 ) O 77.3%
(Ad-DF3-copGFP %) fi1 69.6% (Ad-hTERT-copGFP
). Bt B, kI 2 1Y) CD45/GFP* 4 il
55 CTC AL A 1) g 4 i £l S AF CEAH DG, Ad-DF3-
copGFP 17 R?=0.988 5, Ad-hTERT-copGFP f&7! R*=
0.984 6(J& 7). W] #2411t 75 Ad-DF3-copGFP #H
bt Ad-hTERT-copGFP, H A B i R CTC AR H 2R
(P<0.05).
2.8 CTCH#MZRER

PP 5 0 s D 7 S /)N 4 e it i 8 A T O
FHR I 2] CTC, Ad-DF3-copGFP 546 H i J8 41 it %5
A4 mL(10.90+2.42) 4, Ad-hTERT-copGFP i 46
o b R 4 B 3N B 4 mL(6.20+1.81) >, Ad-DF3-
copGFP A H 1) Ji 89 40 Bt £ W 2. = T Ad-hTERT-
copGFP % (P < 0.001, & 8), th It mJ WL 25 41 i %
Ad-DF3-copGFP g & i B £ 1) CTC, iiF B F I IR
CTC il 25 SR R .

3 % it

I TR 5 % A2 T PR 4 L E S 8 L U 4 Y
i E ALK RELER, 2 S EUR R ST
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A, B: HCS imaging of A549(A) and H1299(B) cells infected with Ad-DF3-copGFP and Ad-hTERT-copGFP(scale bar=100 pm, x100). C: Infec-
tion rates of A549 and H1299 cells post-infection with the two viruses(n=5).
El5 A549.H1299 AR R A MRS fE B REE

Figure 5 Infection rates of A549 and H1299 cells after infection with the two viruses
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A, B: HCS imaging of healthy human PBMCs infected with Ad-hTERT-copGFP and Ad-DF3-copGFP, white arrows indicate CD45"/GFP " cells
(scale bar=100 pwm, X100). B: Non-specific infection rates of the two viruses Ad-DF3-copGFP and Ad-hTERT-copGFP, P < 0.001(n=5).
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Figure 6 The non-specific infection rates of Ad-hTERT-copGFP and Ad-DF3-copGFP
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A: HCS imaging of CTC model infected with Ad-DF3-copGFP and Ad-hTERT-copGFP, white arrows indicate CD45/GFP* cells(scale bar=20 pm,

x500). B, C: The linear regression analysis shows the detection rates of Ad-DF3-copGFP(B) and Ad-hTERT-copGFP(C) (n=5).
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Figure 7 The detection rates of Ad-hTERT-copGFP and Ad-DF3-copGFP
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A: HCS imaging of Ad-DF3-copGFP and Ad-hTERT-copGFP in clinical CTC detection, with white arrows indicating CD45/GFP" cells (scale bar=

50 pm, x200). B: Box plot and scatter plot showing the detection performance of Ad-DF3-copGFP and Ad-hTERT-copGFP in clinical CTC detection,

P <0.001(n=10).
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Figure 8 Clinical detection of CTC for Ad-hTERT-copGFP and Ad-DF3-copGFP
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