EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title

REMHBICS TR CLIEERFTEABL 70532

Sub Title

Transcriptional regulation by the circadian clock and metabolic reprogramming in the immune cells

Author

AR, 3 —BB(Kinouchi, Kenichiro)

Publisher

BEESEEZES

Publication year

2024

Jtitle

BENSCSERBRFEREESEREEE (2023.)

JaLC DOI

Abstract

THIREMLICE T2 EARFRAELE, SRR TEROFERLICEDLSICEETZ 0N
ZRNTBIZHIC, 8~12BEOBMal I RIENVAB LAY NO—II I T ADENEK V) FACSZ A
WTHA—T7THRZEBL 1z, 74 —7THIZHCD3- CD28HAT24RERIBZ1T > IBED
HEAEFETOREAZRT-gPCR, Western blotiZ THREI L& 25, KFTEGFORBANF LFEL, #
BRPTI/BRFCEDZIECFORRANLREL Iz, Bma1REIYTATE, BERPTI/
BRAHICEDIECTFORBIFERL)EEICLAMEATH 22, 5%, RNA-seqTEEFHR
REeP@RNIRNIZFETH D, £, 74— THIFEZEHCD3- CD28HETT2RERIBL
fHREIETE % Celltrace Violet CFHMli 21T > 2 & 23, MRIEEABmalt X BTHRE TEL TV,
S#& MECLZERZTV., EB2RBEONCDIH RVCHICD28HMATRIBML -HkdZ. 68/
CEABEERICEY BRL ., BEHEEFORBRERT-QPCRETRETZENL. L T7I5—HETY
LA TERFNTZHEHTHD, o, ChonliRZAVT, REHEE, MRIVERMEE. NA
D+/NADHLEZRIE T B EA . XX RO—LFENZREL. ERNEFTOXBAITHERICEX 5 KH
i Td, FERBT7SY IRACKBER, BERIL. JILEZIVBRIIK, ELECRD
Bt EE T2, BIC, FHELaEO T4 —7THICELBMAL1EMYCOChIP-seqZ 1T\, T
MREOESCRECERTZEERFHIC OV T, BMALIEMYCOVOXR FURHEERFNTZED
. single cell RNA-seqZ 1T\, THERZSEMEIL DBRDpopulationZ B A BT DB/ THBRE T %,
To investigate whether the core clock gene expression is altered and how the clock engages in T
cell activation, the naive T cells were isolated from the spleen of wild-type and Bmal1 knockout
mice aged from eight to twelve weeks. The naive T cells were activated by the anti-CD3/CD28
antibody for twenty-four hours and expression of the circadian clock was explored using real-time
gPCR and western blot analyses. The expression of clock genes as well as those encoding for
glycolytic and amino acid metabolism was induced by T cell activation. Expression of such genes
in Bmal1 knockout T cells was further upregulated in comparison to the wild-type cells. In the
future, RNA-seq will be performed to understand the impact of the circadian clock on the T cell
activation on a genome-wide scale. Additionally, the naive T cells was activated by anti-CD3/28
antibodies for 72 hours, and cellular proliferation was more pronounced in Bmal1 knockout T cells
in the Celltrace Violet assay. In the future, the naive T cells activated by various concentration of
anti-CD3/28 antibodies will be synchronized using the serum shock, and the cells will be collected
every six hours over the circadian cycle for forty-eight hours. The real-time qPCR and luciferase
assay will be performed to investigate the rhythmic gene expression of the circadian clock.
Moreover, measurement of the oxygen consumption, extracellular acid level, NAD+/NADH ratio as
well as metabolomic analysis will be performed to explore the metabolic changes upon the clock
deletion. The metabolic flux analysis will be conducted to assess the metabolic pathways such as
glycolysis, lipid oxidation, glutamine oxidation, and pyruvate oxidation. Chromatin
immunoprecipitation followed by deep sequencing of BMAL1 and MYC will be carried out in the
preactivated and activated naive T cells to understand the transcriptional regulation by these
factors. Single cell RNA-seq will be also performed in the presence or absence of the clock in T
cells.
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THIR R ML IC B 1T 2 RABRETRRE LS. ARFEATHEOFEELICED L S ICEEST 20052 RETT B720HIC.
S 12:BEDBmMall RIEVI RSB LV AY A=Y ADIEIEL WFACSERAWTHA —J T 88 L, 71 —
TTHIRE % $1CD3 - CD28#iiA T4 BRI % 17 o 7=BR DA R ET D FIR & RT-gPCR. Western blot JETHRET L 7=
EZ3, FEHEGTORBEALRL., BERCT I/ BRBFICEAHLIZEGFORBENLF L7, BmallRIEY VAT
X, BERPT7I/BRBEICELZEGFORRIFTERIVEEICLRERATH >, 5%. RNA-seqCEETF
KR A PRNICRFTITE2FETH S, £/, 74 —TTHRE%EHRCD3 - CD28HAT72  BFERIEK L. fMAziEE
% Celltrace Violet Tl 1T o7& 2 5. HEEEHABmall RIETHE TAEL TW, $%, MTICL2EMAT
W, ERZBEDMNCD3 & UHMCD28 MATRIE L /-#le%. 6 BRI 48 BEICEY O L., BFEHELRFDOR
IR & RT-QPCRIZTHREITB1EN. WP T7x25—ET7 v A TERFTEAHMTH S, /2. ThHOH5DOHMEERAWVT,
AR HEE. MIEARERMEE. NAD+/NADHLLZBIE T 2I1FH. XY RO—LRITAEEREL. FREETOREDNT
WRICE A ZRBELLERT T 5, TARBIS v I RICKVEER, BBERE. VLY I VR, EILEVEROER
L& HEY %, BIC, SEMERIBRO T 1 — T THEICKT LBMALT EMYCODChIP-seq& 1T\, T HIBEDEMACIREEIC
ERT 2EEREICDWVT, BMALTEMYCD IV OY F U REEZRETT 21ED. single cell RNA-seqZ 1T\, T #ifa
AL DR Dpopulation ZBIHFETOE B/ CLLERETT 5,

2. MAKRREEOHME (F:R)

To investigate whether the core clock gene expression is altered and how the clock engages in T cell activation,
the naive T cells were isolated from the spleen of wild-type and Bmal1 knockout mice aged from eight to twelve
weeks. The naive T cells were activated by the anti-CD3/CD28 antibody for twenty-four hours and expression
of the circadian clock was explored using real-time gPCR and western blot analyses. The expression of clock
genes as well as those encoding for glycolytic and amino acid metabolism was induced by T cell activation.
Expression of such genes in Bmal1 knockout T cells was further upregulated in comparison to the wild-type
cells. In the future, RNA-seq will be performed to understand the impact of the circadian clock on the T cell
activation on a genome-wide scale. Additionally, the naive T cells was activated by anti-CD3/28 antibodies for
72 hours, and cellular proliferation was more pronounced in Bmal1 knockout T cells in the Celltrace Violet
assay. In the future, the naive T cells activated by various concentration of anti-CD3/28 antibodies will be
synchronized using the serum shock, and the cells will be collected every six hours over the circadian cycle for|
forty-eight hours. The real-time gPCR and luciferase assay will be performed to investigate the rhythmic gene
expression of the circadian clock. Moreover, measurement of the oxygen consumption, extracellular acid level,
NAD+/NADH ratio as well as metabolomic analysis will be performed to explore the metabolic changes upon
the clock deletion. The metabolic flux analysis will be conducted to assess the metabolic pathways such as
glycolysis, lipid oxidation, glutamine oxidation, and pyruvate oxidation. Chromatin immunoprecipitation
followed by deep sequencing of BMAL1 and MYC will be carried out in the preactivated and activated naive T
cells to understand the transcriptional regulation by these factors. Single cell RNA-seq will be also performed in
the presence or absence of the clock in T cells.

3. AWIEHREICHET HHEK

FRERYG FRAEL FRPM S FAERFATEER
(FE - BEE) (FEHL - 7E) (BEROH - BEER) | (FERTEA - BEERA)




