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Expression of TUBB4B in mouse primary spermatocyte GC-2 cells and its regulatory

effect on NF-kB and MAPK signaling pathway
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Abstract: Objective To explore the interaction between Tubulin beta 4B class IVb (TUBB4B) and Agtpbpl/cytosolic
carboxypeptidase- likel (CCP1) in mouse primary spermatocytes (GC-2 cells) and the role of TUBB4B in regulating the
development of GC-2 cells. Methods Lentiviral vectors were used to infect GC-2 cells to construct TUBB4B knockdown and
negative control (NC-KD) cells. The stable cell lines with TUBB4B overexpression (Tubb4b-OE) and the negative control (NC-
OE) cells were screened using purinomycin. RT-qPCR and Western blotting were used to verify successful cell modeling and
explore the relationship between TUBB4B and CCP1 expressions in GC-2 cells. The effects of TUBB4B silencing and
overexpression on the proliferation and cell cycle of GC-2 cells were evaluated using CCK8 assay and flow cytometry. The
signaling pathway proteins showing significant changes in response to TUBB4B silencing or overexpression were identified
using Western blotting and immunofluorescence assay and then labeled for verification at the cellular level. Results Both
TUBB4B silencing and overexpression in GC-2 cells caused consistent changes in the mRNA and protein expressions of CCP1
(P<0.05). Similarly, TUBB4B expression also showed consistent changes at the mRNA and protein after CCP1 knockdown and
restoration (P<0.05). TUBB4B knockdown and overexpression had no significant effect on proliferation rate or cell cycle of GC-2
cells, but caused significant changes in the key proteins of the nuclear factor kappa-B (NF-«B) signaling pathway (p65 and p-
p65) and the mitogen-activated protein kinase (MAPK) signaling pathway (ErK1/2 and p-Erk1/2) (P<0.05); CCP1 knockdown
induced significant changes in PolyE expression in GC-2 cells (P<0.05). Conclusions TUBB4B and CCP1 interact via a mutual
positive regulation mechanism in GC-2 cells. CCP-1 can deglutamize TUBB4B, and the latter is involved in the regulation of
NF-kB and MAPK signaling pathways in primary spermatocytes.

Keywords: male sterility; cytosolic carboxypeptidase-likel; TUBB4B; primary spermatocytes; nuclear factor kappa-B pathway;
mitogen-activated protein kinase MAPK pathway
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Fig.1 Examination of the constructed stable cell lines and verification of the regulatory relationship and interaction between
TUBB4B and CCP1. A: Fluorescence microscopy of GC2 cells infected with lentivirus (Original magnification: x40). B, C:
Western blotting results after TUBB4B silencing and overexpression. D, E: RT-qPCR results of TUBB4B mRNA expression
after TUBB4B silencing and overexpression. F-K: Mutual regulatory relationship between TUBB4B and CCPI1. I-K:
CCP1-mediated polyglutamylated PolyE modification on TUBB4B. *P<0.05, **P<0.01, ***P <0.0001, n=3.



+ 1006 -

J South Med Univ, 2023, 43(6): 1002-1009

http://www.j-smu.com

A 207 -NCKD B 2.0- ~-NC-OE
~ -=-TUBB4B-KD P=0.0356 ~ P00 s TUBB4B-OE
S S <l
— 1.54 - 1.5
5 g
E 1.0 £ 1.0
g 1.0 P=0.0367 g P=0.0078 o i
% 0.5 p-0.s45 o g 0.54 70816
3 P=0.0525 © P=0.8579
° 0.0 T T T T T 200 ! ! ! ! !
12 24 48 7 6 12 24 48 72
Incubation time (h) Incubation time (h)
c 8 D = 60 sk
] g ] Y mmNC-KD
S | ;\? mETUBB4B-KD
= - = 40 ok
£ g] g €1 2 = sk
o o <
8 - =9
= s | 8, 20+
| | «//\L J\.JJ\.,\ %
@]
. ; /\ 8 Y .ﬂ o E - S 0_
0.6 1.6 24 3.2 3.9 0.6 12 1.8 3 34 Gl S G2
PE-A (109) PE-A (10°)
F G o
= A 80—
s s | otk EENC-OE
) - S 60 B == TUBB4B-OE
~ sk
8 =]
i 28] g —
8 i < 40
O g &} 2,
o
3] 2
8] & = 204 ok
- | © —
ol A , D N . o
02 08 16 24 32 37 0 1 2 3 4 45 Gl1 S G2
PE-A (10°) PE-A (10°)

B2 #R%% TUBB4B MEkFNT KA G EILE S FHR M

Fig.2 Changes in proliferation and cell cycle of GC2 cells with TUBB4B silencing and overexpression. A, B: Cell
proliferation rate did not change significantly after TUBB4B silencing or overexpression. C, D: Flow cytometry
for analyzing cell cycle in GC2 cells with TUBB4B silencing. E: Cell cycle analysis of the cells with TUBB4B
silencing. F, G: Flow cytometry for analyzing cell cycle of GC2 cells with TUBB4B overexpression. H: Cell cycle
analysis of GC2 cells with TUBB4B overexpression. ***P<0.0001, n=3.
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Fig.3 TUBB4B regulates MAPK and NF-«B signaling pathways.
A: TUBB4B knockdown decreases p65 expression and increases
p- ErK1/2 expression. B: TUBB4B overexpression increases p65
and p-p65 expressions and decreases p-ErK1/2 expression. C:
The expression of ErK1/2 was significantly increased after CCP1
silencing, and ErK1/2 was restored with CCP1 expression D, E,
F: All the pathway factors were expressed in the nucleus and
cytoplasm(x40).
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