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Analysis of the transcriptional profiling of cell cycle
regulatory networks of recombinant Chinese hamster ovary
cells in batch and fed-batch cultures
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Abstract: In the light of Chinese hamster ovary (CHO) cell line 11G-S expressing human recombinant pro-urokinase, the
differences of gene expression levels of the cells in different growth phases in both batch and fed-batch cultures were revealed by
using gene chip technology. Then, based on the known cell cycle regulatory networks, the transcriptional profiling of the cell
cycle regulatory networks of the cells in batch and fed-batch cultures was analyzed by using Genmapp software. Among the
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approximate 19 191 target genes in gene chip, the number of down-regulated genes was more than those of up-regulated genes
of the cells in both batch and fed-batch cultures. The number of down-regulated genes of the cells in the recession phase in
fed-batch culture was much more than that of the cells in batch culture. Comparative transcriptional analysis of the key cell
cycle regulatory genes of the cells in both culture modes indicated that the cell proliferation and cell viability of the cells in

both batch and fed-batch cultures were mainly regulated through down-regulating Cdké, Cdk2, Cdc2a, Ccnel, Ccne2 genes of

CDKs, Cyclin and CKI family and up-regulating Smad4 gene.
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Table 1 Specifications of Aglient whole mouse genome microarray kit

Product No. Design ID Array format

Genes coverage

Database source

G4122F 14868 4x44K

43379

UCSC mRNA known genes, National Institute on Aging,
Genbank, Unigene, Refseq, RIKEN
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Table 2 Samples for comparative transcriptional analysis by gene chip

Sample No. Sampling time Sample volume Sample ID
1 Inoculation =107 cells/mL Control
2 3 d after inocultion =107 cells/mL Logarithm growth phase of the cells for both batch and
fed-batch cultures
3 7 d in fed-batch culture =107 cells/mL Plateau phase of the cells in fed-batch culture
4 9 d in fed-batch culture =10" cells/mL Recession phase of the cells in fed-batch culture
5 5d in batch culture =10" cells/mL Plateau phase of the cells in batch culture
6 7 d in batch culture =10" cells/mL Recession phase of the cells in batch culture
12 A% Fhy 5 um. JGHFEEEE (Photoelectric multiplication

121 ZtsF

CHO T. 7401 LA 3x10° cells/mL #2F#F 100 mL
SN, BFEAM 3 mL, BREEMASA
5 mmol/L A& Bt . 0.1% (W/V) Pluronic F-68
25 pg/mL B iR S E 1 JC I vE BE R, 37 C
90 r/min B PFEHE IR NG SR THFNS 72 h, 45 24 h
JA 3 mL i i 37 2k .
1.2.2 90

43 F CHO T4 ffdtb vk 4% 3% 24, 72, 120,
168 h I MNE; 3% 72, 120, 168, 216 h 45 H4i i
1x10°4~, F 75%MIvK FERE 52 1 h, =20 CHAAF
T 220 AT R SE T PBS VR4S, A 0.2 mL
RNase A, 37 C/K¥ATH4k 30 min, FHIA 0.3 mL
{1k BE (Propidium iodide, P1) E AL YL € 20 min,
M4 f1{ (BD FACSCalibur, USA) # i 4H ifg
1.2.3 i RNA 148 FERLEH 58 R 57-Fr

B2y 1x10" NN A 1.5 mL EP 45, RH]
Trizol X5 & 2B RNA . SR ZE B 5407 24050 55 12
afifl 2 RNA BRI RNA 77 T—70 Cl R EA
A7 . ] Nanodrop 436611 22 RNA 7E 260,
280 J¢ 230 nm (ML, LATTSE P IF PR Al
RS, PR P R P k700 22 4 72 P B B W O e rl UK
K RNA f 4l K se b

F cy3 ethRic RNA BEEL, SR 5 I 45 B4R
ERrifATaesg, 24385 h 42 °C L 16 h, 55 CEA S
K Agilent FHRESO S 7 HEATEIHE , SRR, 40Pt

Journals.im.ac.cn

tube, PMT) HiJk 100%, R Gene spring #XFi 17
PrEALBRAr AT, JFHERE i S BRI 2 )iy
XPEL, IS EUE R T sE T 1 AR IR B 1 i
PR, AR/ T 55 T -1 VR g B DR A A o
B
1.2.4  FHiapr

AR A A5 (0 R RUBCHE o Sek b Ak 1Y B bR
PRI 5 A Genemapp B4, JF 35 b i DL A E
AR E R RAWREE, BHOHMA X
/N B B I B A ol B I, R 2 SRR
HH

2 HEREH

21 CHO T ZZmBaftt X Finis st e E K E
Hom

&l 1 7 2k CHO T A5 440 i JIC I 35 4tk vk 355 5% i
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Fig. 1 Profile of viable cell density of the CHO cells in both
batch and fed-batch cultures.
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Fig. 2 Cell cycle analysis of the CHO cells in different growth
phase in both batch (A) and fed-batch (B) cultures.
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Fig. 3 Total RNA analysis of the CHO cells by denatured
agarose electrophoresis. 1-6: total RNA of sample 1 to 6
respectively.
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Table 3 Concentration and purity of the total RNA from the CHO cells determined by ultroviolet absorption

Sample No. OD 260/230 ratio OD3g0/230 ratio Concentration (ng/uL) Volume (pL) Quantity (ng)
1 2.00 2.21 1221.65 15 18 324.75
2 2.04 2.21 2 262.88 20 45 257.60
3 2.01 2.25 2571.41 20 51 428.20
4 2.00 2.26 2 597.35 20 51 947.00
5 1.99 2.18 1028.26 15 15 423.90
6 1.95 2.24 1438.07 15 21 571.05
A B
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Fig. 4 Number of differentially regulated genes of both batch and fed-batch cultures at different cell growth phases using two
different significance criteria: fold change=1 (A) or 2 (B) at P-value<0.05. a: logarithm growth phase; b: plateau phase; c: recession

phase of the cells.
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Fig. 5 Transcriptional profiling of cell cycle regulatory networks of cells in batch and fed-batch cultures.
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