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GADD45A regulates the proliferation of osteosarcoma cell through alternative lengthening of telomeres

HAN Xin-yu, LI Ting—fang, WANG Feng
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Abstract Objective: To investigate the effect of GADD45A on the proliferation and telomere regulation of osteosarcoma cells. Methods:
Osteosarcoma cell U208 was treated with siRNA and shRNA to observe changes in cell proliferation,telomere function,and alternative
lengthening of telomeres in osteosarcoma cells. The mRNA level of GADD45A knockdown was detected by qPCR. The proliferation of
osteosarcoma cells was detected by CCK-8 assay and clone formation assay. Changes in telomere function were detected by metaphase
phase—fluorescence in situ hybridization. Immunofluorescence fluorescence in situ hybridization and C—circle assay were used to detect
telomere damage and phenotypes associated with alternative telomere lengthening pathways. Results: PCR results showed that compared
with NC group, mRNA level decreased after siRNA knockdown of GADD45A (¢1=25.96,P<0.000 1). Compared with shscramble group, the
mRNA level of GADD45A in shGADD45A~1 and shGADD45A-2 decreased(1=21.12,18.37,both P<0.000 1). The corresponding CCK-8
(1=5.051,6.192,3.775,14.86,22.93,3.013,14.61,20.93, all P<0.05) and colony formation assay(1=46.68,23.73,24.98,all P<0.000 1)
showed that deficiency of GADD45A inhibited the proliferation of osteosarcoma cells. The results of metaphase division phase fluorescence
in situ hybridization showed that the loss of GADD45A could worsen the phenomenon of telomere multisignal (¢=24.04,7.243,27.93,all
P<0.01) and telomere signal loss(¢=8.222,16.610,6.781,all P<0.01). The results of immunofluorescent—fluorescence in situ
hybridization showed that the co-localization of y—H2AX and PML with telomere increased after siRNA treatment of GADD45A
(1=19.16,10.65, both P<0.000 1);shGADD45A~1 and shGADD45A -2 also confirmed the proportion of y—H2AX,PML and telomere
co-localization increased(t=14.71,24.03,16.69,18.10, all P<0.000 1). The results of C—circle assay showed that the level of C—circle in
the outer telomere DNA circle increased among siGADD45A ,shGADD45A~1 and shGADD45A-2 cell lines(1=41.27,14.06,4.539, all
P <0.05). Conclusion: GADD45A regulates the alternative lengthening of telomere,protects telomere function and promotes the
proliferation of osteosarcoma cells.
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(BSA) .6xDNA loading buffer (Jt5URIEF AW AR
N ED), P BOKANER (R T AR
AR, B H BE  TritonX-100 . TWEEN-
20 . Gelatin from cold water fish( 32 [E Sigma 2\ H] ),
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BEMERIIR & CCK-8( = AMTRHEA TR A F] ) o

1.2 Lok

1.2.1 ZUiEREsE ¥ U20S UM T 10 em K533
M, LA DMEM 55 3256 (& 10% 864~ L1 ) 85 9% T
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A TR

122 siRNA 53¢ ff U208 4l f /T 6 fLAk
W REAN I A A B N 40% R R TRE YL . BURT S
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#1 BEMEMR siRNA 575
Tab 1 siRNA sequences of the target gene

SN A B
GADDA45A

siRNA J741(5'— 3')
UUGCCGGGAAAGUCCCUACAU
Negative control UUCUCCGAACGUGUCACGU

T :GADDA45A : A KAZHEFT DNA $1405 95 5 4K 11 45a; Negative
control : B R

123 R 2 A pLKO.1 Fikity
A sShGADD45A B4 2 o shRNA 751 W3 2.,
293T i XS R4 T4 1 , Wi Bt i oy I g
U20S 2k i s A & .

% 2 shRNA F7l
Tab 2 Sequence of shRNA

Bk B 1A' — 3)
shscramble CAACAAGATGAAGAGCACCAA
shGADDA45A-1 GAACACTTGTACCAGTGTT
shGADDA45A-2 GATCGCACCTTACTCTGTT

1 :GADD45 A - AL K ASHE A DNA $5140537 85 1 45a;shscramble:
T SRR I
124 SERFEGE R PCR ORI, 1877 £ 2 H
RNA. il RNA ¥R 5 AR Sial i 800 1 pg
RNA Wi 54 i cDNA i B8 5 455 F T IR 8250128
e PCR. #2218 primer F 0.4 wL.primer R 0.4 pL.,
ChamQ Mix 10 wL. JCAZRRREGK 7.2 wL HIHA R 3 18
PP TY 3 (3 3) o MRIEDSEIIZAT et [HH 272
T siIRNA BRACR.

®3 PCR3I#F7]
Tab3 Primer sequence for PCR

BRI SIMFsI(5'— 3)

GADD45A —forward TGACAACGAATTTGGCTACA
GADDA45A —reverse GTGGTCCAGGGGTCTTACTC
GA PDH—-forward TGTAATCCTTGCATCAGTGT
GA PDH-reverse ATCTCCCTGAACGGTGAT

1 : GADD4SA : 2 K45 Il DNA 105175 5: 86 11 45a; GAPDH ;
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Fig 2 The effect of GAD45A on the proliferation of osteosarcoma cells
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Fig 3 The effect of GADD45A on the telomere function of osteosarcoma cells
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Fig 4 The effect of GADD45A on the telomere damage of osteosarcoma cells
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Fig 5 The effect of GADD45A on the ALT activity of osteosarcoma cells
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