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The physiological role of FGF21 in thymic CD8 T cell development
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We have previously shown that Fgf2l is expressed in the thymus as well as in
the liver. Recently, Fgf2l was reported to protect against ageing-related thymic senescence.
However, the function of Fgf21l in the juvenile thymus remained to be elucidated. In this study, we
demonstrated that young Fgf21 knockout mice, but not 3 -Klotho knockout mice, showed a significant
reduction in the percentage of single-positive CD4+ and CD8+ thymocytes without obvious alteration
in thymic epithelial cells (TECs). Furthermore, treatment with recombinant FGF21 rescued the
impairment in fetal thymus organ culture (FTOC% of Fgf21l knockout mice. Annexin V staining revealed
FGF21 protein enhanced apoptosis of immature thymocytes undergoing selection process in FTOC,
suggesting that FGF21 may facilitate the selection of developing T cells. Our data suggest that
Fgf21 acts as one of intrathymic cytokines in the neonatal and juvenile thymus, involving thymocyte
development in a B -Klotho-independent manner.

FGF21



FGF
FGF21

FGF21 4
8

CD4-CD8" (DN) CD4°CD8* (DP) (CD4*CD8~ (CD4
SP) CD4CD8* (CD8 SP)

FGF21
FGF21 (TEC)
FGF21 T
FGF21
(KO) (Endocrinology 150, 4625-33,
2009) WT FGF21 KO
KO
cba T Ccb8 T
cb4 T
cb8 T KO
FGF21 D8 T
ch8 T
FGF21
cb8 T
(1) FGF21 4
C57BL/6
T (CD45"EpCAM")
TEC(CD45EpCAM™) TEC
(CD45 EpCAM™)
FGF21 mRNA RT-PCR
FGF21
FGFR1 ( Klotho
T (T1;TCRB ~CD69",

T2;TCRB '™CD69~, T3;TCRP '"™CD69*, T4;TCR

B "CD69*, T5;TCRP "CD69Y) TEC TEC
mRNA
(2) FGF21
B Klotho
C57BL/6 FGF21 KO
3 Klotho KO

T

(3) FGF21 T

(FTOC) 15.5
Millicell 0.4pu m
inserts (Millipore) AlMV
recombinant human
FGF21 (rhFGF21, 500 ng/ml) 3
14
T

Annexin V

FGF21
Proc. Natl. Acad.
Sci 113, 1026-1031, 2016)

FGF21
@ FGF21
15.5 12
(CTEC) (nTEC)
FGF21  TEC
cTEC  mTEC

FGF21 MTEC (CD45 EpCAMUEA-1"MHC"9")

CTEC (CD45 EpCAMUEA-1"MHC">" o o)

@ 1 4 FGF21 KO
T
WT CD4 SP CD8 SP
FGF21 CD8 T
4 T
T TCRB
CD69 5

(T1;TCRB ~CD69-, T2;TCRP ™CD6Y", T3;TCR
B iMCDBY*, T4;TCR B MCDBY*, T5;TCR B
hiCDBY") 1 FGF21 KO
Wt
T4 75
( D FGF21

DP SP



Thymocytes

CD69

10

TCRP

Thymocytes 1w

; II_ _ oKo
i ol b

™M T2 T3 T4 T5

s o
o o

Subsets (%)
=

o

1. FGF21 KO T

1 FGF21 KO T

**p < 0.01

(3) FGF21
3 Klotho

FGFRL
FGFRL B Klotho
TEC

FGF21  TEC

FGF21 KO WT
TEC
(Aire, B 5t,
I1L7, Ccl19, Ccl?la, Ccl?1b, Foxnl)

FGF21  TEC

B Klotho FGF21

B

Klotho KO (KIb™) KIb*-
FGF21 KO
T
FGF21 B Klotho

T

(4) FGF21 T
(FTOC)
FGF21
WT FTOC
rhFGF21 T T1, T2

(T4)

rhFGF21 T

(T3)T

(T1-T4) T (T5)
1 4
FGF21 KO FTOC
T4 5
rhFGF21
2 FGF21
T
WT FTOC rhFGF21 T
FGF21 T
T
T
TEC
WT FOTC
rhFGF21 T
(™)
FGF21
T

[
=
o]
o
N &
L A .
O Ag
[T % i )
(= I 3
) 7 SF13p
23624327 gt ot
TCRB -
- » . WT
el + [ KO
<40 _;* WT + FGF21
2 50l B 22 KO + FGF21
3 .
7]
2
=
w
T T2 T3 T4 T5
2. FGF21 FTOC T
FGF21 (500 ng/ml) WT
FGF21K0 FTOC 14
T * H#P

< 0.05, **,##P < 0.01, and ***P < 0.001
versus WT without rhFGF21, $P < 0.05, and
$$P < 0.01 versus Fgf21 KO without rhFGF21.



1
Nakayama Y, Masuda Y, Ohta H, Tanaka T,
Washida M, Nabeshima YI, Miyake A, Itoh N,
Konishi M. Fgf21 regulates T-cell
development in the neonatal and juvenile
thymus. Scientific Reports,( )
2017, 7(1):330. doi:
10.1038/s41598-017-00349-8.

2
1.

Fgf21 .39

2016 12 2
2.

Fgf21
BMB2015 2015 12 1
)

@

MASUDA, Yuki

40421284



