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[Abstract] Objective: To establish a workflow using a microplate imaging system for screening monoclonal cell strains with high
fluorescent protein expression after stable transfection. Methods: Human bronchial epithelial (HBE) cells were transfected with green
fluorescent protein (GFP) gene using a lentiviral vector. Single cells with strong fluorescence were sorted by flow cytometry into a 96-
well plate. According to the established screening protocol, four rounds of stepwise screening were performed using the imaging and
analysis functions of the microplate imaging system: on the day of sorting, wells containing a single cell were identified; when the
majority of clonal clusters contained more than 20 cells, wells with clonal clusters were selected; after trypsinization and transfer of
cells from the selected wells to new wells, wells with cells exhibiting higher mean fluorescence intensity were identified ; when rapidly
proliferating cells expanded 4-38 fold, wells with cells exhibiting normal proliferation were selected. The stably transfected cells were
continuously maintained under the same culture conditions as the monoclonal cells. When the monoclonal cells proliferated to an
adequate number, flow cytometry and fluorescence imaging were used to compare the fluorescence intensity between the finally

selected monoclonal cell strains and the stably transfected cells. Results: Following the screening protocol, 89 wells containing a single
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cell, 19 wells with clonal clusters, 6 wells with cells exhibiting higher mean fluorescence intensity, and 3 wells with normally

proliferating cells were successively identified. Flow cytometric analysis demonstrated that the monoclonal cell strains from these three

wells exhibited an approximately 9-fold increase in mean fluorescence intensity and a significant increase in the percentage of cells

exhibiting strong GFP fluorescence, compared to the stably transfected cells. This improvement was corroborated by microplate

imaging, which revealed markedly superior GFP fluorescence in the monoclonal cell strains. Conclusion: Using a microplate imaging

system in combination with the established screening protocol enables stepwise and efficient screening of monoclonal cell strains with

high fluorescent protein expression after stable transfection. Compared to traditional microscopy or other imaging methods, this

approach is simpler, more convenient, and holds significant potential for broader application.
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Figure 1 Fluorescence and bright-field imaging of a well containing a single cell
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Figure 2 Fluorescence and bright-field imaging of a well containing a clonal cluster
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Figure 3 Mean green fluorescence intensity of cells in each well
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Figure4 Fluorescence and bright-field imaging of cells from a clonal cluster following trypsinization and transfer to a new well
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Figure 5 Fluorescence and bright-field imaging of monoclonal cells which could proliferate normally

2.5 RAAW KT MR T IR E

GY I I 48 d, 5T 2 PR A A Rk B A
FOAAS I B3R o B 6 2 7 dat 220 i A A W A%
YL 55 07 gk Y RY) 3 A B AN R R (AT R 1
2.3 43 W%t B R AR B4 F3. G5 L 1 48 ) ) GFP 15
S RIS E e A — B 3 B A BR 1) 41 i
GFP 12 5 ¥ 4> BN 16 214,13 866+ 16 900, #H Lt
Fa g #E YL A ) GFP A5 S 318 1 597, Bt s 1k
9o 375 T [ A M Ak b R s GFP 4B B o5 EL
435N 99.8%97.7%+99.4% , 15137t 5 T Fa 52 % G ai
JROGE L 2B 15.7%
2.6 RKABALE R miotR T IR E

Iy 57 d, ¥ SEEUE AR E L g A S
e 2t {420 T 96 LR, I8 AL R RS 5 L
WIS T W TR FL P 4 S O I Y AT R
T R G LA [R] 4 AR A 1R 2% o P T AT

& » L AL W37 GO 22 40 AN G 2 D' AR AR —
H TR, it Bshit S5 LA i & %, L&
JEEAR AT )T R AR OB AL, A g e e i 5 o
O A AE 4 1L T 5 00 N 43% < 42%
SRR IA 9 FL P AR B A . &1 7 SR B e
F R CLAR IS T JEUAR B4 L A 40 bk D 1) 1R 2% 645
R e T AR H A

3 %7 it

G T8 FRLH I R P AW PR A B2 JAE 3R 4 M 7 i
FSE . MR AR PR AR BOR LR A, (HiX
JIETAE R 13 AL A S gr ™, BT 2h
AR o T X 20k EL A e R 2 R PR
R, GIRBRAREAH LA I 48 g, T B AT BLoy
B UG IR I SR L, SRR A T 2 AR
B FEATUR™ o i A S B R 4 HL A T



46 552 1
20262 A

TRBERE, BORAR, T vave, 55, AL G R GETE iR R IE DGR (A 5w B A Ak ik o s 2 R LD .
M ERR AR CH AR 2ERD , 2026, 46(2): 213-220 217 ¢

Stably transfected cells Monoclonal cell strain 1

Monoclonal cell strain 2 Monoclonal cell strain 3

250 250
200 200
S =
< 150 % 1501
< <
& 100 & 100
un U
un w2
50 501
0 T T Ty T 0 T T Ty T
0 100 10° 10° 0 100 10° 10°

GFP-A GFP-A

6 VAR IR E ¥ 4 A A0 B 5 FE A A Y GFP

Figure 6 Flow cytometric analysis of GFP in stably transfected cells and monoclonal cells
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Figure 7 Fluorescence and bright-field imaging of stably transfected cells and monoclonal cells
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