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Establish mouse osteoblast -osteoclast cell co-culture system in a Transwell chamber MO Guo-ye ,ZHANG Shun-cong,
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ABSTRACT Objective:To establish osteoblast -osteoclast cell co-culture system in a Transwell chamber,and detect cell
viability of osteoblasts and osteoclasts in system. Methods : Osteoblast MC3T3-E1 and mouse monocytes RAW264.7 were cul-
tivated in vitro. RANKL-induced mouse RAW264.7 monocytes differentiated into mature osteoclasts , osteoblast-osteoclast cell
co-culture system was established in Transwell chamber. Cell activity of osteoblasts and osteoclasts were detected by CCK-8
experimenting , Alizarin Red staining, TRAP staining. The expression of OPG,ALP,RANKL,TGF-b1 gene and RANKL pro-
tein in osteoblast MC3T3-E1 were detected by PCR, Western—Blot methods. Also,the expression of RANK,NF-kB in gene
and protein level in osteoclast were measured through the same method respectively. Results: The co-culture system of Mouse
MC3T3-E1 cells and RAW264.7 cell were established in Transwell chamber. Co-culture system affected cell division activities
of osteoblasts and osteoclasts. Differentiation of osteoblasts were increased,while differentiation of osteoclast division were
slight decreased under microscope observation. OPG (0.65+0.08) and ALP (0.16+0.01) gene expression of co-culture system
were less than single culture OPG (1.00+0.08) and ALP (1.01+0.16) ; TGF-b1(4.42+0.21) and RANKL(4.12+1.04) of os-
teoblasts in co-culture system were higher than TGF-b1(1.00+0.10) and RANKL(1.00£0.09) under single culture. However,
gene expression of RANK (0.63+0.06) and NF-«B (0.64+0.08) in co-culture system were decreased than RANK (1.00+0.08)
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and NF-kB (1.00£0.09) ,in single culture ,and had significant differences. Similarly, protein expression of OPG (0.43+0.05)
and NF-kB(0.59+0.05) of co-culture system were less than OPG (0.84+0.06) and NF-kB(1.13+0.03) of single culture. While
RANKL protein expression (0.54+0.03)of co-culture system was more than single culture RANKL(0.31+0.03) ,and had statis-

tically differences,which was in agreement of the trend of gene expression change. Conclusion: Co-culture system of mouse

MC3T3-E1 cells and RAW264.7 cell was viable in Transwell chamber, and the activity of osteoblasts is higher than osteoclasts

in co-culture system.
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Fig.1 Transwell chamber 1a. Schematic diagram of transwell chamber 1b,1c. Appearance drawing of transwell chamber
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GAPDH 14433 Forward : AGGTCGGTGTGAACGGATTTG 123
Reverse : TGTAGACCATGTAGTTGAGGTA

TGF-bl 21803 Forward : CTCCCGTGGCTTCTAGTGC 133
Reverse : GCCTTAGTTTGGACAGGATCTG

NF-kB1 18033 Forward : GAGGTCTCTGGGGGTACCAT 89
Reverse : AAGGCTGCCTGGATCACTTC

RANK 21934 Forward : TGGGTGATTTTCTTTTGGTGGG 93
Reverse ; CCAAGAACCAGTGCTCGTGA

RANKL 21943 Forward : AGGCTGGGCCAAGATCTCTA 130
Reverse : GTCTGTAGGTACGCTTCCCG

ALP 11647 Forward : CCAACTCTTTTGTGCCAGAGA 110
Reverse: GGCTACATTGGTGTTGAGCTTTT

oPG 2072182 Forward : CCCTTGCCCTGACCACTCTT 150

Reverse : AGGTAACGCCCTTCCTCAC
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Fig.2  Osteoblast MC3T3 -El in rats
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and large number of expressed spindle

distribution 2a. x100 2b. x200
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Fig.3 Differentiated morphology of osteoclast of RANKL-induced mouse RAW264.7 (x200
3a. Cell attachment on the second day of induced 3b. Cell showed large colony
shape induced for three days  3c. Cell formation turned to change on the forth day after in-

duce 3d. Partial cell fuse into two or three nuclear cells on the fifth day after induce
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Fig.4 Morphology osteoblast -osteoclast cell co-culture system(x50) 4a,4b. Osteoblast and
osteoclast on the first day after co-culture showed normal cell attachment 4c¢,4d. On the forth
day after co-culture showed formation of osteoblast and osteoclast were normal ,growth and dif-

ferentiation of osteoblast obviously ,number of osteoclast decreased
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Fig.5 Osteoblasts and osteoclasts of co-culture
system(x200) 5a. Alizarin Red staining of os-
teoblasts exist osteoblasts in co-culture system
5b. Formation of TRAP staining of osteoclasts in
co-culture system and some cells had multiple

nuclear with vacuolar change
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Fx2 HE-HEHEFERPHEMAY qRT-PCR 4R (xs5)
Tab.2 qRT-PCR results of osteoblas -osteoclast cell co-

culture system (x+s )

B ok RE R4 s g4l P{E ¢

OPG 1.00+0.08 0.650.08 0.003 20.211
RANKL 1.00+0.09 4.12+1.04 0.007 -23.213
ALP 1.01+0.16 0.16+0.01 0.001 75522
TGF-b1 1.00+0.10 4.42+0.21 0.000 -42.487
RANK 1.00+0.08 0.63+0.06 0.003 22.946
NF-«B 1.00+0.09 0.64+0.08 0.007 25.312
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culture system (x=+s )
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OPG 0.84+0.06 0.4320.05 0.001 30.009

RANKL 0.31+0.03 0.54+0.03 0.001  -11.365

NF-«B 1.130.03 0.59+0.05 0.000 24.325
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