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The Real-Time Detection of the Effect of Collection Solution on the
Viability of Sorted HEK293T Cells

LI Yanwei*, SONG Xinghui, XING Yueting, WANG lJiajia, GUO Chun, HUANG Yingying
(Core Facilities, School of Medicine Zhejiang University, Hangzhou 310058, China)

Abstract Flow cytometry sorting is a commonly used experimental method for purification of living cells
and an effective means to obtain highly active cells. The collection solution provides a certain nutrient environment
for the sorted cells, thus ensuring the high activity of the sorted cells. This study used flow cytometer to sort human
renal tubular epithelial 293T (HEK293T) cells and received them with three groups of collection solution: group A
(BSA in PBS buffer), group B (FBS in PBS buffer) and group C (FBS in DMEM medium). Flow cytometry, CCK-8
(Cell Counting Kit-8), and RTCA (Real Time Cellular Analysis) detection methods were used to detect the activity
of the sorted cells, and then statistical analysis was performed. The results showed that the cell viabilities of group
A (0.4% BSA in PBS buffer), group B (10% FBS in PBS buffer) and group C (10% FBS in DMEM medium) are
higher than those of control in each group. The apoptosis rates separately were (4.12+0.474)%, (4.10+0.660)%,
(3.71+0.291)%, with significant statistical differences (£<0.000 1). Comparison of the three cell viability detection

methods showed that the RTCA detection method had the advantages of a minimalist operation process, no label-

Wi [ 4: 2021-07-06 52 H 1: 2021-08-20

WA HH [T IG5 Y201941524) % Bh () B

*EWAEE . Tel: 0571-88981951, E-mail: lywei@zju.edu.cn

Received: July 6, 2021 Accepted: August 20, 2021

This work was supported by Zhejiang Provincial Education Department Fund (Grant No.Y201941524)
*Corresponding author. Tel: +86-571-88981951, E-mail: lywei@zju.edu.cn



2010

CBRE T

ing, and real-time acquisition of the dynamic proliferation curve of cells, which could be used as the most objective

detection method for cell viability after sorting. This study provides a reference for revealing the influence of the

collection solution on cell viability, and a real-time detection method for rapid and objective detection of cell viabil-

ity after sorting.
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A: the apoptosis results of 293T cells after sorting by flow cytometry; B: the apoptosis statistical analysis chart of 293T cells; C: the statistical analysis

chart of 293T cell viability. ****P<0.000 1, “P>0.05, n=3.

Bl AHWERIFWAI293THADATIER
Fig.1 Apoptosis of 293T cells received by the collection solution of group A



R A SN R SCER WK 20 328 )5 HEK 293 TR M 8 O 2 il

2013

W, R S R, BB EES I E
FE(P<0.000 1), SZIGA NPT 45 R LR R I, BEE
BSAJKE RN, AT R S R RS, (Hse
PN EFARE G L(P>0.05).

212 B ERBLG293T@RATERE W
M AR AR W0 45 380 0 0 T 45 R (12) B, X BRI B %
W FI293 T4H i 7 T2 35 (17.53+2.144)%, L5 41B1
U293 TN AL I3 T~ % SM(3.6140.380)%, SL4641B2
FRUS 9293 T2 M 7 12 8 4(4.10+0.660)%, SE4ZHB3
FE U293 T4H B I T % SN(3.35+0.510)%. 1% 45
SR, SEUG A B 293 TR 4 T 3R W A T4 1R
4, KUIFBSTH] LA w40 i i3 v, BRAR A i it 8 1
FERE, sl SR b, B REESIEER
(P<0.000 1), FLESLIGH N T-Goit45 R R, b
FEFBSHREE 134N, i T2 200 s, HsL
AN Z= A RA G = L(P>0.05).

213 CHUERBIL2T@RATEE W

AR INAS B R T 45 R (B 3) o, X HEZH CHzik
f 293 T LI T2 0 (12.31£2.324)%, SEI&4H C 13Uk
I 293 T ALY T2 3 A (3.7120.291)%, I C242UR
[ 293 TAH B T2 N (3.7630.516)%, SL464H C382IK
(K293 T4 T- 2 8 (3.3520.510)%. %45 B EoR, 5L
36 0 P20 293 TAH BRI 1 5 B AR T X HE 4, 2P
B FR S I FBS T AR S 4i B 3o 14, A4 A A R
ToER S X A g, B BRI 2 ES
(P<0.000 1), HCESEIGLH AN I T- G485 R, bE
FEFBSIRFEHE N, A E 13 2N B a, (Haeih 4
WNABA Geit22 5 (P>0.05).
2.2 CCK-8#M3ZAU & iR AY293 TR A Y 1
JHLER

3L WCER R II293 TN A 4L F 72 h, 435l
F0h. 24 hy 48 h. 72 WG4 RO B FEAE, 4393
o0 1) 200 PR 3 L D £, &5 SR SR WO B A e Bl A i
5% N R ()38 g 38 o, 2 S5 15 i 2R N F & 3,

(A) B)
PBS buffer (group Con B) 5% FBS in PBS buffer (group B1) 20
10.28% 17.23% 30.20% 1.91% T
10*4 10%4 © 154
A E E
«
1034 10°+ a 103 ns
3 E g ns
1024 102+ & . ns
3 E 2 54 Hhx stk .
il T8
ER 3 - 0 S
v : <
0 35 iome 1.25% | 0 Jog 2000 1.69% %‘0"6& 5‘0"&@ %‘o&e Q“Iﬁ?’
Lo IR | Lk ) Ty Ty T Lo BARLA | T T ™Y T
0 100 10 10° 10 0 100 10 10° 10 ®© %\9‘3?’ %\o‘z?’ W®
PI 10% FBS in PBS buffer (group B2 100% FBS (group B3) r.;!ﬁﬁ% \QQ'OQ%
30.18% 2.81% 30.25% 158%| (C)
1044 ~ 150 .
E E ns
103 - 103 o\° ns
4 o 3 } 100 sesfesk sk sk ok sfeskosk sk
1024 N 2] = —_
E e 10%3 2
=
10 10" 5 S0
ER 3 O
EE
0 s, 132% | O Fos.sgomen 159% |
104 0 10 10? 104 0 -
0&&@\ \)&%ei \g@ﬁ @bs
> S 0 o olo
> Qg% Q?;D Q??% \QQ
FITC %%xo 9,%"‘\
;JﬁIQQ Q°I°Q
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A: the apoptosis results of 293T cells after sorting by flow cytometry; B: the apoptosis statistical analysis chart of 293T cell; C: the statistical analysis

chart of 293T cell viability. ****P<(.000 1, “P>0.05, n=3.

E2 BLEWERIRWEI293THAT IR
Fig.2 Apoptosis of 293T cells received by the collection solution of group B
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A: the apoptosis results of 293T cells after sorting by flow cytometry; B: the apoptosis statistical analysis chart of 293T cells; C: the statistical analysis

chart of 293T cell viability. ****P<0.000 1, “P>0.05, n=3.

El3 CAWERRIAI293TAMBATIRR
Fig.3 Apoptosis of 293T cells received by the collection solution of group C
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Fig.4 CCK-8 detects the proliferation of 293T cells received by the collection solution of group A
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Fig.5 CCK-8 detects the proliferation of 293T cells received by the collection solution of group B
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A: the proliferation curve of 293T cells after sorting by CCK-8 detection method; B: the proliferation statistics analysis graph of 293T cells. *P<0.05,

*¥*P<0.01, **¥*P<0.001, ****P<0.000 1, *P>0.05, n=5.
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Fig.6 CCK-8 detects the proliferation of 293T cells received by the collection solution of group C
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Fig.7 RTCA detects the proliferation of 293T cells received by the collection solution of group A
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A: the proliferation curve of 293T cells after sorting by RTCA detection method; B: the proliferation statistics analysis graph of 293T cells.

***%P<0.000 1, “P>0.05, n=4.

[El8 RTCAKMBLAYER K AY293 THRARIETEIE R
Fig.8 RTCA detects the proliferation of 293T cells received by the collection solution of group B
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Fig.9 RTCA detects the proliferation of 293T cells received by the collection solution of group C
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Table 1 Comparison of the apoptosis results of 293T cells received by three groups of

collection solutions by flow cytometry

4151 5% VT=%1% R LR Giit iR
Group Category Apoptosis rate /% One-Way ANOVA Statistical results
Group A Con A: PBS buffer 17.53+2.144
Al:0.04% BSA in PBS buffer 5.49+0.215 Con A vs Al P<0.000 1
A2:0.4% BSA in PBS buffer 4.12+0.474 Con A vs A2 P<0.000 1
A3: 2% BSA in PBS buffer 4.09+0.561 Con A vs A3 P<0.000 1
Group B Con B: PBS buffer 17.53+£2.144
B1: 5% FBS in PBS buffer 3.61+0.380 Con B vs Bl P<0.000 1
B2: 10% FBS in PBS buffer 4.10+0.660 Con B vs B2 P<0.000 1
B3:100% FBS 3.35£0.510 Con B vs B3 P<0.000 1
Group C Con C: DMEM medium 12.31£2.324
C1: 10% FBS in DMEM medium 3.71£0.291 Con Cvs Cl P<0.000 1
C2:50% FBS in DMEM medium 3.76+0.516 Con Cvs C2 P<0.000 1
C3:100% FBS 3.35+0.510 Con Cvs C3 P<0.000 1
2 LAY IR AI293 TARERY CCK-818 M B9 I85ELE REL R
Table 2 Comparison of the proliferation results of 293T cells received by three groups of
collection solutions by CCK-8 detection
ik 5% R L ST
Group Category One-Way ANOVA Statistical results
24 h 48 h 72h
Group A Con A: PBS buffer
Al:0.04% BSA in PBS buffer Con A vs Al P<0.01 P<0.000 1 P<0.000 1 P<0.000 1
A2:0.4% BSA in PBS buffer Con A vs A2 P<0.01 P<0.000 1 P<0.000 1 P<0.000 1
A3:2% BSA in PBS buffer Con A vs A3 P<0.05 P<0.0001  P<0.000 1 P<0.000 1
Group B Con B: PBS buffer
B1: 5% FBS in PBS buffer Con B vs Bl P>0.05 P>0.05 P<0.000 1 P<0.000 1
B2: 10% FBS in PBS buffer Con B vs B2 P<0.05 P<0.05 P<0.000 1 P<0.000 1
B3:100% FBS Con B vs B3 P>0.05 P<0.001 P<0.000 1 P<0.000 1
Group C Con C: DMEM medium
C1: 10% FBS in DMEM medium ConCvs Cl P>0.05 P>0.05 P<0.000 1 P<0.000 1
C2:50% FBS in DMEM medium Con Cvs C2 P>0.05 P<0.001 P<0.000 1 P<0.000 1
C3:100% FBS Con Cvs C3 P>0.05 P<0.0001  P<0.000 1 P<0.000 1
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Table 3 Comparison of the continuous dynamic proliferation results of 293T cells received by
three groups of collection solutions by RTCA detection
451 5% A TR
Group Category One-Way ANOVA Statistical results
24h 48 h 72h
Group A Con A: PBS buffer
Al:0.04 %BSA in PBS buffer Con A vs Al P<0.000 1 P<0.000 1 P<0.0001  P<0.000 1
A2: 0.4% BSA in PBS buffer Con A vs A2 P<0.000 1 P<0.000 1 P<0.0001  P<0.000 1
A3: 2% BSA in PBS buffer Con A vs A3 P<0.000 1 P<0.000 1 P<0.0001  P<0.000 1
Group B Con B: PBS buffer
B1: 5% FBS in PBS buffer Con B vs Bl P<0.000 1 P<0.000 1 P<0.0001  P<0.000 1
B2: 10% FBS in PBS buffer Con B vs B2 P<0.000 1 P<0.000 1 P<0.0001  P<0.000 1
B3:100% FBS Con B vs B3 P<0.000 1 P<0.000 1 P<0.0001  P<0.000 1
Group C Con C: DMEM medium
C1: 10% FBS in DMEM medium Con Cvs C1 P<0.000 1 P<0.000 1 P<0.0001  P<0.000 1
C2: 50% FBS in DMEM medium Con Cvs C2 P<0.001 P<0.000 1 P<0.0001  P<0.000 1
C3:100% FBS Con C vs C3 P<0.000 1 P<0.000 1 P<0.0001  P<0.000 1
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