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ABSTRACT

KEY WORDS

Objective: The differentiation of CD4" T cells is regulated by a complex and fine signaling
pathway composed of many molecules during immune response, and the molecular
mechanism for regulating T-bet expression is unclear. Mediator complex subunit 1 (Med1)
can combine with a variety of co-factors to regulate gene transcription, promote cell
proliferation and survival, and affect invariant natural killer T cell (iNKT) development.
This study aims to investigate the effect of Medl on T cell development and CD4" T cell
differentiation in immune response.

Methods: Mice with T cell-specific knockout of Medl gene (Med1™ CD4cre”, KO) were
constructed and verified. The percentage and number of CD4" and CDS8" T cells in thymus,
spleen, and lymph nodes of KO mice and control (Con) mice (Med1"*CD4cre’) were
detected by flow cytometry. After 8 days of infection with lymphocytic choriomeningitis
virus (LCMV), the percentage and number of CD4" T cells or antigen-specific (GP66")
CD4' T cells, the percentage and number of Thl cells (Ly6c PSGL1") in CD4" T cells or
antigen-specific CD4" T cells were examined in the spleen of mice. Moreover, the
fluorescence intensity of T-bet in CD4" T cells or antigen-specific CD4" T cells was
analyzed.

Results: Compared with the Con group, the percentage and number of CD4" T cells and
CD8' T cells in the thymus, CD4" T cells in the spleen and lymph nodes of the KO group
showed no significant differences (all P>0.05), but the percentage and number of CD8" T
cells in the spleen and lymph nodes of the KO group were diminished significantly (all P<
0.05). After 8 days of infection with LCMV, there was no significant difference in the
percentage and number of CD4" T cells or antigen-specific CD4" T cells in the spleen
between the KO group and the Con group (all P>0.05), while in comparison with the Con
group, the percentage and number of Thl cells in CD4" T cells or antigen-specific CD4" T
cells, and the expression of T-bet in CD4" T cells or antigen-specific CD4" T cells were
significantly reduced in the spleen of the KO group (all P<0.05).

Conclusion: Specific knockout of Med! in T cells does not affect the development of CD4"
and CD8' T cells in the thymus, but does affect the maintenance of peripheral CD8" T cells.
In the immune response, Med! gene deletion affects the expression of transcription factor T-

bet, which in turn to reduce Th1 cell differentiation.

mediator complex subunit 1; T cell development; immune response; Thl cell; T-bet
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FIAESL 55 B H ARG BR /A F] . CD4cre % 2 H /N B
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cre”) AT HE /N Bl (Med 17" CD4cre ) 75 78 42 32 18 K2 5
A TC U 22 9 AR B W) (specific pathogen free, SPF)
R Bh Py AT FGE B A AR T R R AN B [ ]
HE: SYXK(F%)2020-005]. ¥ 5E 505454 74 4 28 il
K2 B8 2 TR IR M R 46 B 2 i 5 e 5 6 3 ) 6 38
T
1.1.2 XA

Uik CD3-PE/Cy7(clone 17A2), CD4-FITC(clone
GK1.5). CD8-PB(clone 53-6.7). Ly6c-PECY5(clone
RB6-8C5). PSGLI-PE(clone 2PHI1) ¥ Iy { £ H
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[t Tetramer Core Facility(Emory University Vaccine
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H 3% [H Zymo Research /A F]; ¢cDNA & ik & A
H 7K Toyobo /> Al ;P 5w i A bt Med 1 HTIA T H P [H
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chemiluminescence, ECL)i 5] 12 i 5 £ 4 (PVDF)
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oy al s ST SR S DT E % (radioimmunoprecipitation
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2L, HAGFEH AR /N B (Med17FCD4cre", KO ZH)Fixt
M8/ Bl (Med1™"CD4cre™, Con #). K PCR %5 3t
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TAATT-3', S [ 5-TCCATCTGACCTGCTGGATGAT-
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5Pk CD4" T 240l T-bet IGO0 .
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TERRR R, ConZHFI KO ZH/NEL CD4A™ T 4 i 77
‘ § 4 1E(9.31%0.74% vs 10.50%:0.08%) F1 % H (1.10x
PCRI“ IR/ Iy 1.8 kb, CST/AREFERDIIPCRI™ 00102107 vs 0.91x107£0.05x107)2% R THE H2 7
PR/ 2.0 k(T 1A). Y(#1P>0.05, E2A. 2B, 2D); 241CD8" T 4L

3 ConAVNRUHEL, KOAVNRUIR AT Medl 7 43 1, (4.09%=0.15% vs 4.71%=0.18%) FI L H (0.50%
(1) mRNA 7K B G R (P<0.001, & 1B), HFI#E 107+0.07x107 vs 0.41x107+0.03x107)22 St ¥ LG 14
AKCEB I R 10), 4278 T 40 @ 55: Med 1 (1 P>0.05, E2A, 2C. 2E).

PCR /Yy BB BERL AL UK 7+ Med1™ /)N LAY

Marker Med1™F  C57

2000 bp

08}
1 500 bp

mRNA levels of Medl

1 Medl EERBR/NRHIEE
Figure 1 Identification of MedI knockout mice
A: Gel electrophoresis of PCR products in Med1” mice and C57 mice; B: mRNA levels of Med! in lymphocytes from KO mice and Con

mice; C: Expression of Medl protein in lymphocytes from the Con group mice and the KO group mice. ***P<0.001. Med1: Mediator
complex subunit 1; KO: Knockout; Con: Control.
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Figure 2 Comparison of percentage and number of CD4" and CDS8' T cells in thymus between the Con group mice and the
KO group mice

w)

A: Representative FACS plots of CD4 and CD8 expression in thymocytes; B and C: Comparison of percentage of CD4" T cells (B)

and CD8" T cells (C); D and E: Comparison of number of CD4" T cells (D) and CD8" T cells (E). KO: Knockout; Con: Control;
FACS: Fluorescence-activated cell sorting.
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2.3 Medl BEFR3TSMNE T AL R IR0 TENFIK B 45 g, 5 Con4l/NEARLEL, KO/

TN Z5 R, Con ZHATKO 4/NEL CD4™ T 41 FLCDS8™ T 4B Y A 43 Eb (18 4.81%+0.09% vs 1.71%+
JL B 43 L (B 21.10%£1.06% vs 22.61%+1.34%; ik 0.04%; MRELZE 12.19%+0.68% vs 4.52%+0.29%) Fl1 %k
[ 45 39.38%+4.12% vs 30.14%+3.56%) #1 %t H (14t H (] 0.56x107£0.03x107 vs 0.23x107£0.01x107; 2
1.23x107£0.09x10" vs 1.43x10'+0.05x107; #k [L 45 45 0.85x107£0.18x107 vs 0.31x10"£0.07x107) ¥ W g T
1.33x107+0.22x107 vs 1.02x107+0.09x107) 2% 5 ¥4 T 4 R34 P<0.05, EI3A. 3C. 3E).
PHeFE L P>0.05, [EI3A. 3B, 3D).
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Figure 3 Comparison of percentage and number of CD4" and CD8" T cells in spleen and lymph nodes between the Con
group mice and the KO group mice

A: Representative FACS plots of CD4 and CD8 expression in splenocytes and lymph node cells; B and C: Comparison of percentage
of CD4" T cells (B) and CD8" T cells (C); D and E: Comparison of number of CD4" T cells (D) and CD8" T cells (E). *P<0.05, ***P<
0.001. KO: Knockout; Con: Control; FACS: Fluorescence-activated cell sorting.
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51 (GP667)CD4" T 4 g 11 H 43 H (5.82%+0.27% vs 1.21% vs 21.21%+4.51%) A% H (3.21x10°40.13x10° vs
6.98%+0.48%) F1%k H (0.95%107+0.05%107 vs 1.22x10+  0.85x10°£0.24x10% ¥ B & F K& ( ¥ P<0.05, [
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Figure 4 Comparison of the percentage and number of CD4" T cells and Th1 in the spleen after LCMYV infection between
the Con group mice and the KO group mice

A: Representative FACS plots of CD4 and GP66 expression in splenocytes; B and D: Percentage of CD4' T cells (B) and antigen-
specific, CD4" T cells (D); C and E: Number of CD4" T cells (C) and antigen-specific CD4" T cells (E); F: Representative FACS
plots of Ly6c and PSGL1 expression in CD4" T cells and antigen-specific CD4" T cells; G and I: Percentage of Thl cells in CD4" T
cells (G) and antigen-specific CD4" T cells (I); H and J: Number of Thl cells in CD4" T cells (H) and antigen-specific, CD4" T cells
(J). *P<0.05, **P<0.01. KO: Knockout; Con: Control; FACS: Fluorescence-activated cell sorting; LCMV: Lymphocytic
choriomeningitis virus.
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2.5 Medl B /N T-bet BYZRIAFE(R
JEYELCMV J5, 5 Con4H/NEAH, KO /M,
[l CD4™ T 40 M (2.26x10°£0.10x10° vs 1.83x10°+
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3 20t
=
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©
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Fluorescence intensity of T-bet
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0.06x10%) J Pt A S (GP66")CD4" T 41l fif1(2.39%10°+
1.24x10° vs 2.03x10°£0.07x10%)f¢] T-bet ¢ f;5if i 14 I
FIEAR Y P<0.05, K]5).
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Figure 5 Comparison of expression of T-bet in CD4" T cells and antigen-specific CD4" T cells in spleen after LCMYV infection

between the Con group mice and the KO group mice

A: Representative FACS plots of T-bet expression in CD4" T cells and antigen-specific CD4" T cells; B and C: Fluorescence
intensity of T-bet in CD4" T cells (B) and antigen-specific CD4" T cells (C). *P<0.05. KO: Knockout; Con: Control; FACS:
Fluorescence-activated cell sorting; LCMV: Lymphocytic choriomeningitis virus.
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