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Rescue of DvI3-DEP Peptide on rpS6 Induced Seminiferous
Epithelium Injury in Rat Testis

CHU Jinjin, ZHAO Xin, QUAN Hehua, SANG Jianmin, LI Linxi*
(The Second Affiliated Hospital of Wenzhou Medical University, Wenzhou 325027, China)

Abstract In order to determine the rescue effect of DvI3-DEP peptide on rpS6 induced testicular semi-
niferous epithelium injury in rats and its potential mechanism, the rat testicular overexpression animal model was
used. Seminiferous epithelium injury was induced by rpS6 tetraphosphorylation mutant overexpression, further-
more, DEP peptide was overexpressed in testis. The mechanism of DEP peptide rescue rpS6 induced seminiferous
epithelium injure was then analyzed. The permeability of blood testis barrier, damage of seminiferous epithelium,
cytoskeleton structures and its aggregation ability, and expression of cytoskeleton regulatory proteins were detected.
Results showed that DEP peptide could effectively rescue rpS6 induced damage on the blood testis barrier and sig-
nificantly reduce the proportion of seminiferous tubule injury. Phalloidin and immunofluorescence staining of actin
and tubulin from testis sections showed that DEP overexpression effectively maintained the functional structure of

cytoskeleton proteins. Furthermore, DEP overexpression could effectively maintain the aggregation levels of actin
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and tubulin in tissues. The up-regulated expression of actin regulatory protein Eps8 and down-regulated expression

of tubulin regulatory protein MARK4 suggested that DEP renovated rpS6 induced cytoskeletal structure damage

through the expression differences of the above two regulatory proteins. The study confirmed the protective effect

of DEP peptide on seminiferous epithelium function, and creatively used rpS6 tetraphosphorylation mutant as the

model of testicular injury induction, which provided a reference for the research of animal testicular injury therapy

and drug development.
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Table 1 Antibodies used for different experiments in this report

N Gl i iee] LA
ik Host PRRLR Catalog Working dilution
Antibodies specises Vendor No. B F
INVS Rabbit Protein Tech 10585-a-AP 1:500 -
Dvi3 Rabbit Cell Signaling Technology 3218 1:1 000 -
Prickle2 Rabbit Abclonal A8023 1:500 -
Vangl2 Rabbit Abclonal A7825 1:500 -
CAR Mice Santa Cruz Biotechnology 5c-56892 1:200 -
N-cadherin Mice Thermo Fisher Scientific 33-3900 1:200 -
B-catenin Rabbit Thermo Fisher Scientific 71-2700 1:200 -
Eps8 Mice Thermo Fisher Scientific 610143 1:5 000 -
Forminl Mice Abcam ab68058 1:500 -
Arp3 Mice Sigma-Aldrich A5979 1:3 000 -
MARK4 Rabbit Cell Signaling Technology 4834 1:500 -
EBI Mice BD 610534 1:500 -
Dyneinl Mice Santa Cruz Biotechnology Sc-514579 1:200 -
a-Tubulin Mice Abcam ab7291 1:1 000 1:200
B-Actin Mice Santa Cruz Biotechnology sc-47778 1:500 -
Vimentin Mice Santa Cruz Biotechnology $c-6260 1:200 -
GAPDH Mice Abcam ab8245 1:1 000 -
Occludin Rabbit Thermo Fisher Scientific 71-1500 1:500 -
mTOR Rabbit Cell Signaling Technology 29728 1:500 -
pS6 Rabbit Cell Signaling Technology 22178 1:500 -
p-1pS6 5235/236 Rabbit Cell Signaling Technology 4858S 1:500 -
p-1pS6 s240/244 Rabbit Cell Signaling Technology 5364S 1:500 -
Goat anti-rabbit IgG-HRP Goat Thermo Fisher Scientific Al16104 1:20 000 -
Goat anti-mouse IgG-HRP Goat Thermo Fisher Scientific A16072 1:10 000 -
Mouse IgG-Alexa Fluor 488 Goat Thermo Fisher Scientific A-11029 - 1:250

— RH,

—: not available.
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Grouping method were labeled in the left, corresponding biological markers of staining were marked at the top of each column, and the text color repre-

sented the color of immunofluorescence staining. The yellow arrow indicated that fluorescently labeled biotin extensively infiltrated into the seminifer-

ous epithelium.

E1 rpS6+DEPFIrpS6id Fik f5 Y M £ fF FETH RS

Fig.1 Blood-testis barrier function analysis after rpS6+DEP overexpression and rpSé overexpression
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A: HE staining of testis sections from different groups, selected areas in the left columns were boxed in dot line and magnified in the right columns; the

green arrow indicated the closed lumen of the seminiferous tubule, and the yellow arrow indicated multinucleated spermatogonia; B: ratio of defective

seminiferous tubules in total seminiferous tubules, **P<0.01.
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Fig.2 Testis histological analysis and defective tubules ratio
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A: immunoblot analysis results of important biomarkers; B: quantitive analysis results of important biomarkers’ expression. **P<(.01 compared with

pCl-neo group.

[E3 rpS6+DEPHrpS6id FRiIAFHE AT B FTIAK KN
Fig.3 Relative protein expression analysis after rpS6+DEP overexpression and rpS6 overexpression
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Grouping method were labeled in the left, and corresponding biological markers of staining were marked at the top of each column. The text color represented the

color of immunofluorescence staining. Selected areas in the first columns were boxed in pink and magnified in the corresponding insets to illustrate defects. The
orange arrow indicated that the diffuse and fragmented fluorescence signal of phalloidin staining for Actin in the seminiferous epithelium. The yellow arrow indi-
cated that the distribution of F-actin cytoskeleton structure, which constitutes the blood-testis barrier, was looser and tends to be closer to the lumen of seminifer-
ous epithelium.

&4 rpS6+DEPFIrpS6kHid FRIAFALLAPNENELEMT L

Fig.4 F-actin cytoskeleton structure after rpS6+DEP overexpression and rpSé overexpression
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Phalloidin (0.1 umol/L) and urea (80 mmol/L) served as the corresponding positive and negative controls (Phalloidin, an inhibitor of actin depolymer-

ization; urea, an inhibitor of actin polymerization). S/N, supernatant.
E5 rpS6+DEPMrpS6id RIAFSHIEA XN EANNER B EKTFHEZ K (Actin spin-downi&)
Fig.5 Relative levels of actin polymerization in testis lysates from rpS6+DEP overexpression

and rpS6 overexpression (Actin spin-down assay)
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Fig.6 Actin polymerization kinetics following rpS6+DEP overexpression and rpS6 overexpression
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Grouping method were labeled in the left, corresponding biological markers of staining are marked at the top of each column, the text color represent the color
of immunofluorescence staining. Selected areas in the first columns were boxed in pink and magnified in the corresponding insets to illustrate defects. The
orange arrow indicated the immunofluorescence staining for a-Tubulin in the seminiferous epithelium. Microtubule were curled and dispersed throughout the
seminiferous tubules. The yellow arrows indicated Microtubule structure laid perpendicular to the basement membrane throughout the seminiferous epithelium.
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Fig.7 Microtubule cytoskeleton structure after rpS6+DEP overexpression and rpS6 overexpression
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Taxol (20 pmol/L) and CaCl, (2 mmol/L) served as the corresponding positive and negative controls (Taxol, an inhibitor of MT depolymerization;

CaCl,, an inhibitor of MT polymerization). S/N, supernatant.
E8 rpS6+DEPHIrpS6id FRiAFEAMALHERPHEEREAREGKFLEIL(Tubulin spin-down#&3)
Fig.8 Relative level of polymerized MTs in testis lysates from rpS6+DEP overexpression

and rpS6 overexpression groups (Tubulin spin-down assay)
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