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BCL3E FR R L RRMEIREH R ATPS A RIS

F A KT KM AARE HaY XYY FEHST
(B & R R A 2 5, B 2 453003; 2 e 44 H ) L5 ¥ 1) 254 5 A S =, B £ 453003;
SHr 2 PR A = IR BRI RE, £ 453003; 457 £ R 2E B — B EE R, B £ 453100)

WE  BHE@RE/ @ sk E-F3(B cell CLL/lymphoma 3, BCL3)2 —/N 44 k408 E F, i@
WL A4 R B T A R B AR ALK E RITFIME R, EFmn s E, LA KA. AR RA
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WAL, RALIRFBAE A RATPA ARG #5045 RA I, BCL3-KO%a /it 1 69482t ROS/K-F LA 24
50%, R 45 g o oy Xk F e W A LA BCL3 A B N =T #7 HIROS/K-F 49 LA+, 5 27 4 A HeLam A0
$b, BCL3-KO %8 el ) 4% F AR IR 45 B B 4 K(P<0.001); BCL3ZL R T %) v 4m i F b AT B B ik &
125 | A2 K Bt B d4-( = 2. F A L) K2 [carbomyl cyanide 4-(trifluorometyocy) phenylhydrazone, FCCP]#
F 9 RKR (IR ik F B EAH(P<0.001); A8 L 2P A A 4mfity, BCL3-KO%m /L 49 ATP#) IR B T I
40%. ZAARABT T BCLIM KAR A L0 A4=AER, T AL P B mierE e R EZ—.

KR BRI/ A R RT3, B R, CRISPR/Cas9; 2Rk, BFIR A H]

Effects of BCL3 Gene Knockout on Mitochondrial Respiration and ATP Synthesis

Li Li', Zhang Yibo', Zhang Linbo®, Tang Youjing®, Chen Yifei', Guan Yaya', Niu Yuna'*"
(‘Department of Laboratory Medicine, Xinxiang Medical University, Xinxiang 453003, China; *Henan Key Laboratory of Immunology
and Targeted Drugs, Xinxiang 453003, China; *Third Affiliated Hospital of Xinxiang Medical College, Xinxiang 453003, China;
*First Affiliated Hospital of Xinxiang Medical College, Xinxiang 453100, China)

Abstract B-cell CLL/lymphoma 3 (BCL3), which acts as transcription coregulator by activating
or suppressing gene expression via binding transcription factors, is required for cancer cell survival, but the
underling mechanism is not yet fully known. To investigate the roles of BCL3 in mitochondria function,
BCL3 knockout human cervical carcinoma HeLa cells (BCL3-KO cells) were generated by CRISPR/Cas9-
mediated genome editing. Real-time quantitative PCR (qRT-PCR) and Western blot were used to validate gene
knockout. Using the cell lines, DCFH-DA and JC-1 staining method was performed to test ROS production and
mitochondria membrane potential (MMP), respectively. Cellular energy metabolism was studied using Seahorse
XF24 Extracellular Flux Analyzer, and ATP production was also measured. In contrast to wild type HeLa cells, the
relative level of ROS was decreased by nearly 50% in BCL3-KO cells; however the decline could be reversed by
overexpression of BCL3. Deficiency of BCL3 led to a significant loss of MMP and a reduction in ATP production
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(P<0.001), which could be indication of mitochondrial dysfunction. Furthermore, BCL3 knockdown did not

affect the rate of basic cellular aerobic respiration, but caused an obvious rise in the rate of carbomyl cyanide

4-(trifluorometyocy) phenylhydrazone (FCCP)-induced cellular aerobic respiration (£<0.001). ATP concentration

in BCL3-KO cells was decreased about 40% compared with that of in wild type HeLa cells. Taken together, our

results revealed a novel role for BCL3 in regulation of mitochondrial function, which might be one of the reasons

for BCL3 to maintain cancer cell survival.
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A: Sanger sequencing was performed to confirm BCL3 knockout cell lines; B: Western blot was used to confirm BCL3 knockout cell lines.

[E1 {5 F CRISPR/Cas9%; R 7 BCL3GE 4 4R Af

Fig.1 Knockout of BCL3 by CRISPR/Ca9 mediated genome editing
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Fig.2 Knockout of BCL3 affected the expression of its downstream genes
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A: relative levels of ROS in DCHF-DA-labeled K4, K5 and K9 cell lines measured by FCM (histogram); B: mean fluorescence intensity (MFI) of
DCFH-DA labeled K4, K5 and K9 cell lines; C: overexpression of pcDNA-BCL3 and pcDNA3.1 plasmids affected the relative level of ROS in K4
cells; D: MFI of cells in each group in C experiment. *P<0.05, **P<0.01.
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Fig.3 BCL3 affected the ROS production in cells
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A: detection of mitochondrial membrane potential of K4, K5 and K5 cells stained with JC-1; B: the ratio of red and green fluorescence

cells; C: mitochondria morphology was visualized by fluorescence microscopy. ***P<0.001.
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Fig.4 Changes in mitochondrial membrane potential and mitochondrial morphology after BCL3 knockout
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represents the relative OCR value; X axis represented the drug used to deal with cells at the time points of detection. For each cell line, the relative

OCR value of cells with non-treatment was set to be 100, the relative OCR value of cells with treatment was calculated by the following formula, the
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