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HCT116 A5l a8 g bR dn e e (B35 TCHu 99) . ZHfdf R H 1
DMEM 3% H ThermoFisher * [E (Gibco) , A4 i H Hyclone. Forskolin 3% 5
Sigma-Aldrich (F6886) , Nobiletin 4% H MedChemExpress (HY-N0155) . FEHXAIAELS RNA
KM Trizol 170 S5 5 B 50 4E BE AR A IR A W) (R401-01) 5 e 8% ik ) &
(RevertAid First Strand cDNA Synthesis Kit, K1622) 43 Fermentas, SZif5¢)GE® PCR
(qRT-PCR) = B isk 70y 3K B b st e 2L AE MR A IR A =) (CW0957) , gRT-PCR fE
Roche LC-480 qRT-PCR X Fept. e ARG L B 4L TAY T (R BRARA
F o 4 W% K Nikon Eclipse Ti 8 B %t BsE, &M= iE AR KM Leica
DM6000B iF & %t i .
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pL 20 B R IOIEAT B R RS A AT . SRR TE PRI I 0.1% & I 22 YL kil .
1.4 Z0ff 5 RNA 2B gRT-PCR

A RNA $RIBCRH Trizol %, MGG ATt #/E P BR3E4T. & RNA 2 DNase B
WG RN cDNA. LRI BRI S R 18 (R v J5 . 34T qRT-PCR JE [N ik g & 4
#r. PCR%fF: 95 ‘CAM: 5 min; 95°C 30s, 60 °C30s, 72 °C30s, It 40MNEH; fix)m 72 C
FEAF 10 min. KA A-ACTIN AZLEER, DL 228Cr kit IR A R Ik = . BT 514 %
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Tab. 1 Primer used in this study and their sequences
Fe K 2 AR A5 SMIF5I(5>3)

1E[A]: ACC ACC ATG TAC CCT GGC AT

ACTB NM_001101 (
JJA]: TTG CTG ATC CAC ATC TGC TG
1E[7]: GGC ACC ACC CAT AAT AGG GTA

CLOCK NM_001267843
J[]: TGT TGC CCC TTA GTC AGG AAC
1E[; AAA GAG GAC CCACCCCACT

BMAL1 NM_001030272
JIf: GGA GGC GTACTC GTG ATG TT
1E[; AGT TGG CCT GCA AGA ACC AG

PER2 NM_022817
J[f]: ACT CGC ATT TCC TCT TCA GGG
1EJH]: CAG GGG ACA GCA GAG GAA GA

CDKNI1A (P21) NM_001291549.1
JZIf: TTA GGG CTT CCT CTT GGA GAA
1E[H]: AAT CCT GAA ACA GTG GCA ATA

FAS NM_000043.6

zM: GTC ATACGC TTCTTT CTT TCC

1.5 Git-F a1
Frfascinsf R 3 Ik, B UCTFIME Ehn = 107 NRoR . 22 5 o 2 Al R F 0L
Student’s t - 55 . AR KRR *p<0.1; **p<0.01; ***p<0.001.
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Fig. 1 Impact of synchronization on the periodic clock gene expression in cultured HCT116 tumor cells
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Fig. 2 Suspension culture of HCT116 tumor cells
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Fig. 3 Suspension culture of tumor cells can obtain good periodic rhythm expression of circadian clock
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Fig. 4 Differences in response of cancer cells to chemotherapeutic drugs at different time points of biological clock
rhythm
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Cancer cell clock synchronization based on suspension
culture and its application in the study of time

administration
QIN Wenjuant, PAN Meiping?, SU Zejie?, HOU Rurong?!, LU Haijie'",
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(1. Department of Radiation Oncology, Zhongshan Hospital, Xiamen University, Xiamen 361004,
China ; 2. Institute of Life Sciences Fuzhou University, Fuzhou 350116, China; 3. Carson

International Cancer Center, Health Science Center, Shenzhen University, Shenzhen 518055, China)

Abstract: Biological clock is intricately linked with tumor formation and its prognosis after treatment.
Cancer cell culture is an important tool for in vitro investigation, particularly for drug development.
However, cancer cells cultured in vitro showed weak biological rhythm due to lack of good method to
synchronize their clock. We hypothesize that cell-cell communications are important for maintaining a
sustained rhythm. Here we developed a new method to overcome this problem: cancer cells are
cultured in suspension and synchronized, and sampled at designated time points for analysis. Well
defined biological rhythm is achieved by this method. We are able to demonstrate that under the same
treatment protocol, drugs induce different responses at different rhythmic stages. Thus our method can
be widely applied to characterize the mechanism of how biological clock regulates chemotherapy
responses in cell culture.

Keywords: biological clock; cancer therapy; synchronize; drug response; cell culture





