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BE BN HTHEAECEMLEF3 (HDAC3) XJ4ME CDA' T AN ML R INGEMIEE R . FiE R CD4cre i/ 5
Hdac3 72 &3 AR /IR (Hdac3""CD4 ) J HEF A RUE# W UM (Hdac3™, WT), HaCANEARAKIN HDAC3 5 %
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N, A Y GG HDAC3 B2 Xt Thl, Th2 DL Th17 MR MR T K Hodr i S IR T 33k (20 5 SR Microarray
Krill HDAC3 2 X CD4™ T 20 il 43 AW A DCHE R Feab s mm s SR FEENRIA A Z (STZ) AbFU/INEEE T RBE IR (TIDM)
PORBIA, K HDAC3 BIXT TIDM B2, &R S5 WT/NEAMHEL, Hdac3""CD4"/NRAMNE CD4 F1CD8" T 41
AR B BRI, Hdac3""CD4e"/INE CD4™T 21l K 1M 75 7 IFN-y (93838 5 B, 1M IL-4 FTIL-17A /%35 238,
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TIDM & —Fh H Bty , i 3855
B ZHPF VI TIDM B F T 1
Z U8 I, WFSE HDAC3 % 4h & CD4' T 41 fid 43
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A A G 285 T CDA” T 40 R B A, TR
iNKT DL} CD8' T 4l g JL-F- 58 4 2 o2, hyift—
LA HDAC3 7E4ME T 4l 434k S shRE R AgVER
AWK T CD4cre 909 Hdac3 74 & FE I it
/N, RAIRITE HDAC3 H IR AR 44T X 4k
JAIAN[F] CD4" T 4531k S D RE A2

1 HRSH%

1.1 /MR

TEHL 6~8 JE W MY Hdac3 FEDH A1 i1 4~7 W]
I A floxp 81 B C57BL/6 5 52/l (Hdac3™, T
H J& [ Jackson SL55% ) 5 CD4 LK i g1/
UK cre i ik 1Y CSTBL/6 15 /Nl (CD4, 1)
F 32 [§ Jackson S5 % ) % 2L 4% AC ik 3 A LA L,
4% Hdac3 75 CD4™ T 21 J 1) 2% 5 56 IR 65k 2% /N B
(Hdac3"V"CD47"), ¥ Hdac3V" /N (WT) fERIE
FOTIL T /N R TE AR TS5 s o
SPF & ah) s i ge . BhH
1.2 NREFEBEE

K REBHS, EEDNA JfE7 PCRY 1,
RS R . HDAC3 MFE, 5-TGG TGG TGA
ATG GCT TTA ATC-3'; HDAC3 MR, 5-TAA CGG
GAG CAG AAC TCG AA-3'. CD4cre Com, 5'-
GTT CTT TGT ATA TAT TGA ATG TTA GCC-3';
CD4cre WT, 5-TAT GCT CTA AGG ACA AGA
ATT GAC A-3'; CD4cre Mu, 5-CTT TGC AGA
GGG CTA ACA GC-3',
1.3 R ApEA

TEHL 6~8 JEIWS HEVE Hdac3"CD4* - FIWT /N,

R 3~5 L, 43 B NG FIIAR L 45 T ] 28 1l o 4
W, T AR gt [FHIZOERRIC
FIRATEREHTIAR LT : Anti-mouse-CD4-APC antibody
553051) . Anti-mouse-CD4-
PerCP antibody (Biolegend, 100433). Anti-mouse-
CD8-PerCP antibody (BD Biosciences, 551162) .
Anti-HDAC3 antibody (Abcam, ab32369) . Goat
anti-rabbit-IgG-PE (Santa
Biotechnology, A1314) . Anti-mouse-IFN-v -FITC
antibody E00862-1632) Anti-
mouse-IL-4-APC antibody (Biolegend, 504105) .
Anti-mouse-IL-17A-FITC antibody (eBioscience,
4291420) .  Anti-mouse-CXCR5-APC
(Biolegend, 145505) .  Anti-mouse-PD-1-PE
antibody (Tonbo Biosciences, C9985072420503) .
Anti-mouse-T-bet-PE antibody
561265) . Anti-mouse-GATA3-PE antibody (BD
Biosciences, 560074) . & % 9l WT A1 Hdac3™
CD4" /N CD4" T 4lififgh HDAC3 33k, SEXf T
T CDAFRMm YL, dSlEE . ITIEE
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Hdac3"" CD4"FIWT 7N BRUBHE T il 4 1 o 4 i 2
W, i 2x104LmA 6 fLB T, 1E37°C. 5%CO, 5%
%~ H B 3k g (PMA, 50 pg/L, Cayman-
No.10008014) FlEjF% % (lonomycin, 500 pg/L,
Cayman-No.11932) 7ERSb e 03 S h, B0EE
M, B AR BTN B CD4 B R 4T 20 it % 1
8, SRJ5 H Cytofix/Cytoperm [ 1E /1538 B WA &
(BD Biosciences, 554722) [&E FiB &AM 54T
ANFE AL T4 ta . R Beckman i AR 4
FrAs, KA Summit 5.2 AR TR T
1.4 BEEEXSRIRMISKLE (ELISA)

53 153 B Hdac3"CD4 FIWT /N RS, R
JH 4t Bt 5§ ELISA % I X 57 & , Mouse IFN-y
ELISA Kit (MultiSciences, 70-EK280/3-96)
Mouse IL-4 ELISA Kit (MultiSciences, 70-EK204/
2-96) . Mouse IL-17A ELISA Kit (MultiSciences,
70-EK217/2-96) , #% 100 pl/&: L 1 A Hdac3"™"
CD4 FIWT /IN BRI B A A T A8 A o 1ML 77 22
AR ELISAfi, B EEA 3 AL, il A

(BD Biosciences,

antibody Cruz

(eBioscience,

antibody

(BD Biosciences,
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MG, & AFAXZHBUEE3XTIMNECDY THRES LRI -575-

2 ho PBSYERGMAIRY 2, 7E 450 nm ZbI &
WA, AR AR A v il 2 1153 1 3 v IFN-y
IL-4 JZ IL-17 )& (ug/L).
1.5 /NERCD4' TZRRaMESMEF
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Cl1) #1 4t CD28 #T & (3 mg/L, BioXcell,
BE0015) 196 fLANMuSE TR, 1x10°44L, SR)54r
SI7E ThO. Thl F1 Th2 /b4 1555, Tho: A
I At 240 i - Ao d s Thi: IL-12 (5 pg/L,
PeproTech, Cat #210-12) . #iIL-4 §iif& (5 mg/L,
BD Biosciences, 554433) ; Th2: IL-4 (5 pg/L,
PeproTech, Cat#214-14), $LIL-12 P14k (5 mg/L,
BD Biosciences, 551219). HTIFN-y#if& (5 mg/L,
BD Biosciences, 554409). # T 37°C. 5% CO,}%
FEEP TR TR, 72 hEUCEANNE, SRR 4
GHAT 53T -
1.6 ERERFREIEHT
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FLAMJE CD4" T 4R, i A e £ 8% Bt CD3 bt 4
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FEMrr, 3x1094L, KiFE24 h, 30 4 B4 M

(Illumina, RS-122-2001) # ] HDAC3 #k 2k J5
CD4" T 40 s b A L R Rk 15 A8k, LI E K 3
K. K H GraphPad Prism v8.0 #{4-2: [F I 51 144
G307
1.7 STZHFS/NERTIDM
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TR AN ZE vP U (0.1 mol/L, pH=4.5), M
SFLAE T TIDM. A R W — /N BROBEATL I M ik
B, FEL WIS 4y /N BRE A i s A A
K, DAFESEP U0 N BRARH IR >13. 9 mmol/L
1ER T1DM ) HI Rt
1.8 FEitsth

K H SPSS 22.0 G it 3k b A T4 it b It
PR ks 2R BB IES S, 4L g
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Fig. 1 Identification of Hdac3 heterozygous gene deficiency mice
(a) PCR identification of WT and Hdac3""CD4“**~ mice using HDAC3 primer (left) and CD4cre primer (right). (b,c) The proportion of HDAC3
positive cell in CD4" T cells of WT and Hdac3""CD4**~ mice was analyzed by intracellular staining and flow cytometry. (d,e) The expression of

HDACS3 in CD4" T cells of WT and Hdac3""CD4“**~ mice was analyzed by intracellular staining and flow cytometry. ** P<0.01.
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52 DNA >k F CD4cre 51442 PCR #1477/ 153 bp
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LR 240 B, R FH O =40 e R K T CD4' T 48 Jifd v
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JitL L ) B AR (K] 1b, ), H HDAC3 i3k i
ERAL (B 1d, o), ZREASIE L,
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Fig.2 HDACS3 deletion resulted in a decrease in the proportion and number of T cells in peripheral immune organs

(a,b) The proportion of CD4" and CD8" T cells in the spleen and lymph nodes of WT and Hdac3""CD4"**~ mice were analyzed by flow cytometry.
(c) The number of CD4™ and CDS8" T cells in the spleen and lymph nodes of WT and Hdac3""CD4**~ mice. **P<0.01.
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A3 B Hdac3" " CD4 I WT 7N BRI I 51 45 1
PRAN R, SR PMA Fll Tonomycin ZEARS N 7553 ]
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IFN-y %35 B EFRAL (F 3a), MiIL-4 K IL-17A %
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Fig. 3 HDACS3 deletion affected the differentiation of peripheral CD4" T cell
(a,b,c) The expression of IFN-y, IL-4 and IL-17A in peripheral CD4" T cells of WT and Hdac3""CD4“**~ mice was analyzed by intracellular

staining and flow cytometry after in vitro stimulation with PMA and Ionomycin for 5 h. (d) The proportions of Tth cell in peripheral CD4" T cells of

WT and Hdac3""CD4“**" mice were analyzed by flow cytometry. (¢) The expression of IFN-y, IL-4 and IL-17 in serum of WT and

Hdac3""CD4*""~ mice was analyzed by ELISA. *P<0.05, **P<0.01.
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Fig. 4 HDAC3 promotes the differentiation of CD4" T cells to Th1 in vitro

(a,b) The expression of IFN-y and T-bet in naive CD4™ T cells of WT and Hdac3""CD4*""~ mice was analyzed by intracellular staining and flow
cytometry after culture in Thl differentiation conditions for 72 h. (c,d) The expression of IL-4 and GATA3 in naive CD4" T cells of WT and
Hdac3""CD4"*""~ mice was analyzed by intracellular staining and flow cytometry after culture in Th2 differentiation conditions for 72 h. (e) The

expression of IFN-y and IL-4 in naive CD4" T cells of WT and Hdac3""CD4¢"~ mice was analyzed by intracellular staining and flow cytometry

after culture in ThO differentiation conditions for 72 h. *P<0.05, **P<0.01.
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Fig. 5 HDACS3 deletion resulted in the expression changes of genes related to CD4" T cell differentiation subsets
(a) Microarray gene expression analysis of CD4" T cells in spleen of WT and Hdac3""CD4"**" mice. (b—e) The expression of Thl, Th2, Th17 and
Tfh associated genes in CD4" T cells of WT and Hdac3""CD4*~ mice. *P<0.05, **P<0.01.
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Fig. 6 HDAC3 promotes Thl cell differentiation and aggravates T1DM
(a) Random blood glucose levels in STZ-treated and control group of WT and Hdac3""CD4**~ mice. (b) The proportion of HDAC3 positive cell in
CD4" T cells of STZ-treated WT and Hdac3""CD4“*"~ mice was analyzed by intracellular staining and flow cytometry. (c—¢) The expression of
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The Effects of HDAC3 on The Differentiation of Peripheral CD4* T Cells”

GUO Han", LI Wen-Ting”, ZHANG Ting"”, ZHANG Ai-Hong”, ZHENG Ai-Hua”,

TIAN Feng””, ZHENG Quan-Hui""
("School of Basic Medicine, North China University of Science and Technology, Tangshan 063210, China;
D Department of Laboratory Animal Science, Health Science Center, Peking University, Beijing 100083, China;
dntensive Care Unit, Worker’ s Hospital of Tangshan, Tangshan 063000, China)

Abstract Objective To investigate the role of histone deacetylase 3 (HDAC3) in the differentiation and
function of peripheral CD4" T cells. Methods CD4cre enzyme mediated HDAC3 heterozygous gene deletion
mice (Hdac3"CD4*"") and wild-type normal control (Hdac3™, WT) mice were used. The effects of HDAC3
deletion on the proportion and number of peripheral CD4" and CDS8' T cells were detected by flow cytometry. The
effects of HDAC3 deletion on the expression of IFN-y, IL-4 and IL-17A in CD4+ T cells and Tth cells were
detected under the in vitro PMA and lonomycin stimulation. The effects of HDAC3 deletion on the expression of
IFN-v, IL-4 and IL-17 in serum were detected by ELISA. The naive CD4" T cells of Hdac3""CD4"*"~ and WT
mice were sorted and cultured in Thl and Th2 differentiation conditions respectively. The effects of HDAC3
deletion on the expression of Thl, Th2 and Th17 related cytokines and their specific transcription factors were
detected by intracellular staining. The effects of HDAC3 deletion on the expression of genes related to CD4™ T
cell differentiation subsets were detected by gene expression microarray. The mice treated with streptozotocin
(STZ) were used to construct type 1 diabetes mellitus (T1DM) disease model, and the effects of HDAC3 deletion
on the pathogenesis of TIDM were detected. Results Compared with WT mice, the proportion and number of
peripheral CD4" and CD8'T cells in Hdac3""CD4"*"~ mice decreased significantly. The expression of IFN-y in
CD4" T cells and serum of Hdac3""CD4"*"~ mice decreased significantly, while the expression of IL-4 and
IL-17A increased significantly, and the proportion of Tth cells also increased significantly. HDAC3 deletion
inhibited the differentiation of CD4" T cells into Thl cells, but promoted their differentiation intoTh2 cells.
Microarray analysis showed that the deletion of HDAC3 resulted in the decrease of gene expression in Thl cell
lineage, while the increase of gene expression in Th2, Th17 and Tth cell lineage. Under the condition of STZ
induction, HDAC3 deletion inhibited the development of TIDM and the differentiation of CD4" T cells into Thl.
Conclusion HDAC3 promotes the differentiation of peripheral CD4" T cells into Thl cells and aggravates the

occurrence of TIDM.
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