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Abstract: Objective To investigate the effect of tumor necrosis factor-a-induced protein 8 like-2 (TIPE2) on apoptosis of CD4" T
lymphocytes in a murine model of severe burn injury. Methods A total of 140 male mice were randomly allocated into 6
groups. Small RNA interference technique was used to construct a siTIPE2-overexpressing lentivirus, and severe burn injury
models were established in the mice. CD4" T cells were purified from spleen of the mice, and the expressions of TIPE2, Smad?2/
Smad3, P-Smad2/P-Smad3 and Bcl-2/Bimprotein in CD4 " Tregs were detected. The changes in mitochondrial membrane
potential and cytochrome C in CD4" T cells were detected, and the activities of caspase-3, caspase-8, and caspase-9 were
analyzed. Results Down-regulation of TIPE2 promoted the apoptosis of CD4" T lymphocytes in siTIPE2-burn group, in which
the protein expressions of P-smad2/P-Smad3 decreased, Bcl-2 expression increased and Bim expression decreased significantly
as compared with the other groups (P<0.01 or 0.05). The mitochondrial membrane potential and cytochrome C expression in
CD4 " T cells were down-regulated in siTIPE2-burn group (P<0.05) with a lowered caspase-3 activity compared with
TIPE2-burn group (P<0.01) and decreased caspase-8 and caspase-9 compared with the other groups (P<0.05). The apoptosis
rate was the highest in TIPE2-burn group, whose Smad2/Smad3 was higher than that in the sham group (P<0.05) and the
expression of P-smad2/P-Smad3 significantly increased compared with the other groups (P<0.05). In TIPE2-burn group, the
mitochondrial membrane potential in CD4" T cells was decreased (P<0.01), the expression of cytochrome C increased markedly
(P<0.01), and the activities of caspase-3, caspase-8, and caspase-9 were all obviously higher than those in the other groups (P<
0.05). Conclusions As an important immunoregulatory molecule, TIPE2 can promote the apoptosis of CD4'T lymphocyte in
mice with sever burn injury.
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Fig.1 Expressions of TIPE2 in burn, TIPE2-burn
and siTIPE2-burn groups.
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Fig.2 Expressions of Smad2/P-smad2 in CD4'T cells.
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3 Western blot#ill CD4'T i) Smad3#1P-Smad3 EH ik
Fig.3 Expressions of Smad3/P-Smad3 in CD4'T cells.

%1 |A/INFRBE CD4'T R Smad2/P-Smad2 BB FRIALLER
Tab.1 Expressions of Smad2/P-Smad2 in CD4" T lymphocytes
(Mean+SD)

Group Smad2 P-smad2
Sham 1.05+0.20 1.95+0.30
Burn 1.52+0.38* 2.13+0.12*
SiTIPE2-burn 1.48+0.40 1.77+0.25
siTIPE2-negative-burn 1.53+0.26 2.15+0.46
TIPE2-burn 1.60+0.15 2.98+0.52*
TIPE2-negative-burn 1.55+0.51 2.16+0.42

Smad2: *P<0.05 burn group »s sham and siTIPE2-burn groups. "P<
0.05, TIPE2-burn group »s sham group. P-smad2: *P<0.05 burn
group »s sham and siTIPE2-burn groups; “P<0.05, siTIPE2-burn
group »s burn and TIPE2-burn groups; “P<0.05, TIPE2-burn vs other
groups.

R2 BA/NRRRAE CDA'T A Smad3/P-Smad3 & ERIALLE
Tab.2 Expressions of Smad3/P-Smad3 in CD4" T lymphocytes
(Mean+SD)

Group Smad3 P-smad3
Sham 0.85+0.34 0.95+0.10
Burn 0.92+0.33* 1.10+0.05*
SiTIPE2-burn 0.78+0.42 0.76+0.15"
SiTIPE2-negative-burn 0.93+0.56 1.08+0.16
TIPE2-burn 0.98+0.05° 1.48+0.08"
TIPE2-negative-burn 0.97+0.41 1.09+0.11

Smad3: *P<0.05 burn vs siTIPE2-burn group; “P<0.05, TIPE2-burn
vs sham group. P-smad3: *P<0.05 burn »s sham and siTIPE2-burn
groups; “P<0.05 siTIPE2-burn »s burn and TIPE2-burn groups; “P<
0.05, TIPE2-burn »s other groups.

% sham 2 (98.20 +1.20)% 41 H: 4% 41 1 %% T i (P<
0.05) . TIPE2-burn 20 CD4* T [N £k % {4 [ e v Ky
(70.90+1.4)5% , B HAR AR (P<0.01)
2.6 CDA'T4mfeé, % CERiA(ASB)

SITIPE2-burn ZH 4 fifi (7 2 C /K~F->h 33.50+3.40%,
AR5 sham £H (23.20+3.40) %5 MK, (P<0.05) ; TIPE2-

i — - - =0

B4 SH/NRBRAE CDA'T M Bel-2/Bim EERIE
Fig.4 Expressions of Bcl-2/Bim in CD4'T cells.

=3 BEA/NFRMEAE CD4A'TH Bel-2/BImERRIELLE
Tab.3 Expressions of Bcl-2/Bim in CD4" T lymphocytes (Mean+
SD)

Group Bcl-2 Bim
Sham 1.15+0.20 1.06+0.30
Burn 1.22+0.38 1.11+0.12
SiTIPE2-burn 1.58+0.40* 0.87+0.25*
siTIPE2-negative-burn 1.23+0.26 1.15+0.46
TIPE2-burn 0.90+0.15" 1.48+0.52"
TIPE2-negative-burn 1.25+0.51 1.16+0.42

*P<0.05 siTIPE2-burn w»s other groups; “P<0.05, TIPE2-burn vs other
groups.
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(P<0.01) , caspase-8. caspase-9 I M 45 HiAY4H P& A% (P<
0.05) . TIPE2-burn 4 caspase-3. caspase-8. caspase-9
PR (P<0.05,%64)
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E5 &4 CD4A' THEEECKIE

Fig.5 Changes in cytochrome C in CD4'T cells. The cytochrome C protein was directly labeled as red by the red
pigment, and the DAPI was stained with blue. A: Sham; B: Burn; C: siTIPE2-burn; D: siTIPE2-negative-burn; E:

TIPE2-burn; F: TIPE2-negative -burn.

%4 CD4' TN caspase BIiE L L EE

Tab.4 Caspase activity of T CD4" cells in each group (Mean+SD)

Group Caspase-3 Caspase-8 Caspase-9
Sham 0.112+0.015 0.009+0.004 0.080+0.008
Burn 0.325+0.007 0.305+0.006 0.405+0.010
SiTIPE2-burn 0.272+0.010* 0.122+0.005* 0.122+0.005*
SiTIPE2-negative-burn 0.347+0.009 0.310+0.008 0.412+0.013
TIPE2-burn 0.560+0.012" 0.485+0.014 0.604+0.016"
TIPE2-negative-burn 0.330+0.009 0.309+0.010 0.410+0.020

Caspase3: *P<0.05 siTIPE2-burn »s TIPE2-burn group; Caspase8, Caspase9: *P<0.05 siTIPE2-burn s other groups; *P<

0.05, TIPE2-burn vs other groups.
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