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Construction of NFIB Knock-Out Bladder Cancer Cell Line by CRISPR-Cas9

Technology and Its Transcriptomics Analysis

SHEN Lu', SUN Yue', WU Yangian?, JIANG Ying?, HONG Yeting®, LYU Jianxin'**

('School of Laboratory Medicine and Life Science, Wenzhou Medical University, Wenzhou 325000, China;
2School of Laboratory Medicine and Bioengineering, Hangzhou Medical College, Hangzhou 311399, China)

Abstract In order to explore the biological function of NFIB gene in bladder cancer, CRISPR-Cas9 tech-
nology was utilized to knock out NFIB gene in bladder cancer cell line, and transcriptomics analysis was used to
detect the DEGs (differentially expressed genes) between control cell NFIB-NC and NFIB knock out cells NFIB-
KO-I and NFIB-KO-II, and KEGG enrichment analysis was performed. The results of transcriptomics analysis
were also verified by Western blot and qRT-PCR. Compared with the control cell NFIB-NC, there were 134 DEGs
in NFIB knock-out cell line NFIB-KO-I, including 62 upregulated genes and 72 downregulated genes, and 131
DEGs in NFIB knock-out cell line NFIB-KO-II, including 50 upregulated genes and 81 downregulated genes. The
results of KEGG enrichment analysis showed that DEGs were tightly related to PI3K-AKT signaling pathway, and
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the results of Western blot confirmed that the expression level of p-AKT was significantly upregulated in bladder
cancer cell after knocking out NFIB. The results of qRT-PCR showed that after knocking out NFIB, the expression
level of ITGA4 was upregulated, and the levels of TNC and ANGPT4 were downregulated. The study revealed the

regulated molecular signaling pathways of NFIB, which could provide a basis for the follow-up research on the mo-

lecular mechanism of NFIB mediating the occurrence and development of bladder cancer.
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Table 1 Primer sequences of sgRNA
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Primer name

F3(5—3")

Sequence (5'=3")

sgRNA-NFIB-1

Forward: CAC CGT ATT CGC CAG GAG TAT CGA G

Reverse: AAA CCT CGA TAC TCC TGG CGA ATA C

sgRNA-NFIB-2

Forward: CAC CGG ATT GGA TAA GAC ACA GCA C

Reverse: AAA CGT GCT GTG TCT TAT CCA ATC C
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%2 FTPCRI#ENFIBEEMS|HFS
Table 2 Primer sequences of NFIB gene used for PCR amplification

EIEZER
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Sequence (5'—3")

Genome-NFIB-exon 2

Forward: GAT GAATTT CAC CCATTC ATC GAG G

Reverse: CTT GCT CCT GCA CGT AGT ATG

®3 ITGA4. TNC. ANGPT4¥MGAPDHEFS|¥F7)
Table 3 Primer sequences of ITGA4, TNC, ANGPT4 and GAPDH genes
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A: DNAB WK B PK 2 7R CRISPR V2-sgRNA-NFIB-1FICRISPR V2-sgRNA-NFIB-2J5UH /s 15 B: 7545 5 7k sgRNA B4 A | Lenti
CRISPR V234 C: I 45 R WINFIBS 72885 7 S ALt BLAE  J82%; D: Western bloth INFIBER [ 234 7K1, LGAPDHIE NN 2

A: the result of DNA agarose gel electrophoresis showed that CRISPR V2-sgRNA-NFIB-1 and CRISPR V2-sgRNA-NFIB-2 plasmids were successful-
ly constructed; B: sequencing results demonstrated that sgRNA was successfully inserted into Lenti CRISPR V2 vector; C: sequencing results indicated

a frameshift mutation at the target sequence of NFIB exon 2; D: Western blot analysis of the expression level of NFIB, and GAPDH was measured as

loading control.

[El1 CRISPR V2-sgRNA-NFIBE &I IEFNFIB- UM-UC-340REHI £ 2
Fig.1 Validation of CRISPR V2-sgRNA-NFIB vector and identification of NFIB~~ UM-UC-3 cell line
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A: volcanic map of DEGs in NFIB-KO-I cells; B: volcanic map of DEGs in NFIB-KO-II cells; C: histogram of the number of DEGs in NFIB-KO-I

cells and NFIB-KO-II cells.

[E2 NFIB-KO-IFINFIB-KO-NIZHff1 #) %= F FRIAEE 54
Fig.2 Analysis of DEGs in NFIB-KO-I cells and NFIB-KO-II cells
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(A)
NFIB-KO-I/NC KEGG enrichment Top20
Hsa05206: microRNAs in cancer; -
Hsa05126: amoebiasis .
Hsa04974: protein digestion and absorption; .

Hsa04933: AGE-RAGE signaling pathway in diabetic
Hsa04926: Relaxin signaling pathway;

Hsa04914: progesterone-mediated oocyte maturation Number
Hsa04724: glutamatergic synapse . . ‘31
Hsa04720: long-term potentiation ®5
Hsa04640: hematopoietic cell lineage . : 9
Hsa04610: complement and coagulation cascades: eS8
Hsa04614: cell adhesion moleculer
Hsa04512: ECM-receptor interaction °o| p.
Hsa04510: focal adhesion o r \(;all?e
Hsa04360: axon guidance] - ! 010
Hsa04151: PI3K-AKT signaling pathway ° :
Hsa04114: oocyte meiosis o 005

Hsa04072: phospholipase D signaling pathway:
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A: KEGG enrichment analysis of NFIB-KO-I cells; B: KEGG enrichment analysis of NFIB-KO-II cells; C: Venn diagram of upregulated genes associ-
ated with PI3K-AKT signaling pathway in NFIB-KO-I and NFIB-KO-II cells; D: Venn diagram of downregulated genes associated with PI3K-AKT
signaling pathway in NFIB-KO-I and NFIB-KO-II cells.
[El3 NFIB-KO-IFANFIB-KO-II#HfFDEGSHIKEGG & & 74
Fig.3 KEGG enrichment analysis of DEGs in NFIB-KO-1 and NFIB-KO-II cells



LS5 B CRISPR-Cas9Fi A FENFIBR R (1 155 e S 20 i ik S FL G S 28 2 43 Wt 1255
(A) B) (C)
PN 207 == NFIB-NC
N O E - 127 = NFIB-KO-I
gﬁz’ g& g§’ = 1507 o ol = == NFIB-KO-II
2 B o
P-AKT | e e Z 10X < 061
< 15 p I
g %010 7
AKT — s a— S 0 B 0.08
= £ 0.06
-actin == = = 0.5 < 0.04
' - &) &~ 0.02 sk Hokx s FEE
0~ 0 -
& O S TNC ANGPT4

X %
é‘\g§’®

RS

A: Western blotht: i[5 it Je 40 g 7 p-AK TRTAK T 2 (4 3% KF, PAB-actinfE AN Z; By C: qRT-PCRIGINITG4A4. TNCHIANGPT4H JmRNAZKT,

PLGAPDHAF NN 2, *#*P<0.001, 5NFIB-NC4H U EL

A: Western blot analysis of the expression levels of p-AKT and AKT in bladder cancer cells; B,C: qRT-PCR analysis of the mRNA levels of /7GA4,
TNC and ANGPT4 genes, GAPDH was measured as loading control, ***P<0.001 vs NFIB-NC cells.
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Fig.4 Detection of proteins associated with PI3K-AKT signaling pathway and qRT-PCR verification

for transcriptome results
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