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Role of Autophagy in the Cellular Immunity of Biliary Atresia
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This study investigated the significance and role of regulatory T cell
(Treg) and autophagy in the development of the immunological environment of biliary atresia (BA). It
revealed that neither frequency or function of Treg in the systemic and local environment did show
significant difference compared to the normal controls. On the other hand, the autophagic activities
in the systemic CD4 positive cells, in particular Treg, and the local bile duct cells were
significantly increased. The effect of the accelerated activity of autophagy in both systemic and
local environment on the immunological aspects in BA remains to be clarified.



(BA: biliary atresia)

BA T
Thi, Th2, Th17 BA T
(Treg: regulatory T-cell)
autophagy
autophagy
BA
1 BA Treg
2 BA T autophagy
BA Treg autophagy
(@)) Treg
CD4+ CD4+CD25highFoxp3+
) Treg
T Treg Ficoll PREMIUM (GE Healthcare
Bio-Sciences AB
CD4+CD25- CD4+CD25+ T CD4+CD25+ Regulatory T Cell Isolation Kit
(Miltenyi Biotec) Magnetic cell sorting (MACS)
CD4+CD25-T Carboxy fluorescein diacetate succinimidyl ester (CFSE)
Treg 3
3) Treg
CD4 Foxp3 CD4+T CD4+Foxp3+ Treg
5 CD4+ Treg
®
western blot LC3- (lipidated form of microtubule associated protein 1 light
chain 3) p62
5) autophagic vacuoles
T subset autophagic vacuoles
(6) T autophage
T Treg T autophage ()
(@)) Treg
BA CD4+CD25highFoxp3+Treg -
BA: 3.4 [0.07-6.5] %; non-BA: 3.2 [0.04-6.0]; p = 0.97)( 1a)

) Treg
BA non-BA BA 22.0 [-17.7-82.5] %;

7.5 [-10.1-82.1]; p = 0.23 ( 1b)



(a) b)
CD4+CD25"shFOXP3+/CD4* ® Suppression rate

(%) N.S. (%) N.S.

3 & 8

o - N © & o0 o
R S W S (R |

nonBA ! BA nonBA
3) 2 BA 13
non-BA 14 Treg BA: 4.6 [0.12-6.5] %; non-
BA: 3.4 [1.4-6.0]; p = 0.38 BA: 2.7 [-0.18-79.8] %; non-BA: 7.6 [-10.1-
82.1]; p = 0.89 2
2
@ CD4+CD25"s"FOXP3+/CD4* ® Suppression rate
(%) N.S. (%) N.S.
71 o0
o]
N o
4 ‘ - 40
! ] s
12: 0 L e |
° BA nonBA ! BA nonBA
(4) BA non-BA CD4+ T CD4+FOXP3+ Treg
3 10,000p m2 non-BA
BA + SD  BA 36 12 non-BA 22+ 9.5 p
0.05
3
No. of lymphocytes/10,000um?
404
301
20
104
0 onBA BA
CD4+ CD4+FOXP3+ Treg 4a
b CD4+ T BA 26+ 12 non-BA 6.4+ 4.1 p 0.001 CD4+FOXP3+
Treg BA 8.5+ 4.7 BA 2.1+ 1.9 p 0.01 BA CD4+
Treg CD4+FOXP3+ Tregs/CD4+ BA: 0.32 +
0.10; non-BA: 0.30 £ 0.13; p = 0.78 ( 4c) BA
CD4+T Treg CD4+T Treg

4

(©
Mean number of infiltrating cells in a portal tract CD4*FOXP3* Tregs/CD4* cells
10

M ronBA

Wea 08

NS

CD4+ CD4*FOXP3* nonBA



5) autophagy

LC3- p62 BA (n=13) non-BA (n=8) 3.2+ 1.3 2.8+ 2.5
(6) autophagic vacuoles
Autophagosome autolysosome autophagic vacuoles
10 vacuoles BA 8.2+ 4.5, non-BA 2.3+ 1.6 BA
3 autophagic components BA
BA autophagy autophagy
lysosome
@) T autophage
T 50 vacuoles BA 17.3+ 7.5 non-BA 8.5+ 3.6 BA
3 autophagic components T BA 3.3+ 2.5, non-BA
0.5+ 0.7 BAT autophagy 1 FBS
BA 12.1+ 4.5%, non-BA 3.0+ 2.1% BA
T CD8  Treg(CD4+CD25+CD127-)
Treg frequency BA
Treg BA
BA T autophagy T
CD4/8 Treg(CD4+CD25+CD127-)  autophagy
Treg
Effector T cell Treg
BA Treg
BA Treg T autophage

autophagy BA



31 22 0 1

Shinno Y, Terui K, Endo M, Saito T, Nakata M, Komatsu S, Oita S, Katsumata Y, Saeda Y, Ozeki G, 37
Ohsone Y, Hishiki T.
Optimization of surgical timing of congenital diaphragmatic hernia using the quantified flow 2021
patterns of patent ductus arteriosus.
Pediatr Surg Int. 197-203.
DOl
10.1007/s00383-020-04788-9.
Ohara Y, Fujimura L, Sakamoto A, Teratake Y, Hiraoka S, Koseki H, Saito T, Terui K, Mitsunaga 11
T, Nakata M, Yoshida H, Hatano M.
Genetic background-dependent abnormalities of the enteric nervous system and intestinal 2021
function in Kif26a-deficient mice.
Sci Rep. 3191
DOl
10.1038/s41598-021-82785-1.
Hiratsuka K, Nakamura N, Sato N, Saito T. 61
How Parents of Adolescents and Young Adults with Biliary Atresia Surviving with Native Livers 2021
Transfer the Responsibility of Medical Treatment to Their Children in Japan.
J Pediatr Nurs. 115-121.
DOl
10.1016/j .pedn.2021.05.004.
57
1 2021
38-43.

DOl




51

2021
795-797.
DOl
tl tl I I I I I 57
1 2021
618-624.
DOl
10.11164/jjsps.57.3_618
Saito EY, Saito K, Hishiki T, Takenouchi A, Saito T, Sato Y, Terui K, Matsunaga T, Shirasawa H, 36
Yoshida H.
Sindbis viral structural protein cytotoxicity on human neuroblastoma cells. 2020
Pediatr Surg Int. 1173-1180
DOl
10.1007/s00383-020-04719-8.
Fukahori S, Kawahara H, Oyama T, Saito T, Shimono R, Tanaka A, Noda T, Hatori R, Fujino J, Yagi 50
M; Japanese Pediatric Impedance Working Group (Japanese-PIG).
Standard protocol devised by the Japanese Pediatric Impedance Working Group for combined 2020
multichannel intraluminal impedance-pH measurements in children.
Surg Today. 664-671.
DOl

10.1007/s00595-019-01833-6.




Arai K, Kunisaki R, Kakuta F, Hagiwara SI, Murakoshi T, Yanagi T, Shimizu T, Kato S, Ishige T, 18

Aomatsu T, Inoue M, Saito T, lwama I, Kawashima H, Kumagai H, Tajiri H, lwata N, Mochizuki T,

Noguchi A, Kashiwabara T, Shimizu H, Suzuki Y, Hirano Y, Fujiwara T.

Phenotypic characteristics of pediatric inflammatory bowel disease in Japan: results from a 2020

multicenter registry.

Intest Res. 412-420.
DOl

10.5217/ir.2019.00130.

Saito T, Suzuki H, Nakajima T, Sakairi Y, Terui K, Nakata M, Komatsu S, Yoshino I, Hishiki T. 57

Use of free thymic fat pad for recurrent tracheoesophageal fistula operation following 2020

esophageal atresia repair.

Journal of Pediatric Surgery Case Reports. 101444
DOl

Ono S, Saito T, Terui K, Yoshida H, Enomoto H. 57

Generation of conditional ALK F1174L mutant mouse models for the study of neuroblastoma 2019

pathogenesis.

Genesis. e23323.
DOl

10.1002/dvg.23323.

Saito T, Uesato M, Terui K, Nakata M, Komatsu S, Yoshida H. 35

Acid and bolus exposure in pediatric reflux disease according to the presence and severity of 2019

esophageal mucosal lesions.

Pediatr Surg Int. 887-893.

DOl
10.1007/s00383-019-04490-5.




Harada K, lhara F, Takami M, Kamata T, Mise N, Yoshizawa H, Hishiki T, Saito T, Terui K, Nakata 110
M, Komatsu S, lkeuchi T, Nakayama T, Yoshida H, Motohashi S.
Soluble factors derived from neuroblastoma cell lines suppress dendritic cell differentiation 2019
and activation.
Cancer Sci. 888-902.
DOl
10.1111/cas.13933.
tl tl I I I I I 60
2019
1673-1681.
DOl
10.18888/sh.0000001109
tl tl I I I I I I 51
SMA 2019
1529-1531.
DOl
tl tl I I I I I I 51
2019
983-986.

DOl




51

2019
1130-1133.
DOl
tl tl I I I I I I 51
2019
295-298.
DOl
Saito T, Terui K, Mitsunaga T, Nakata M, Komatsu S, Yoshida H. 25
Significance and indications for reoperative portoenterostomy in biliary atresia in light of 2018
long-term outcome.
J Hepatobiliary Pancreat Sci. 275-280
DOl
10.1002/jhbp.548.
Kawaguchi Y, Saito T, Mitsunaga T, Terui K, Nakata M, Matsuura G, Kouchi K, Yoshida H. 53
Prediction of respiratory collapse among pediatric patients with mediastinal tumors during 2018
induction of general anesthesia.
J Pediatr Surg. 1365-1368

DOl
10.1016/j - jpedsurg.2017.09.013.




Hishiki T, Mise N, Harada K, lhara F, Takami M, Saito T, Terui K, Nakata M, Komatsu S, Yoshida 34
H, Motohashi S.
Frequency and proliferative response of circulating invariant natural killer T cells in 2018
pediatric patients with malignant solid tumors.
Pediatr Surg Int. 169-176
Dol
10.1007/s00383-017-4185-1.
Hishiki T, Mise N, Harada K, lhara F, Takami M, Saito T, Terui K, Nakata M, Komatsu S, Yoshida 34
H, Motohashi S.
Invariant natural killer T infiltration in neuroblastoma with favorable outcome. 2018
Pediatr Surg Int. 195-201
Dol
10.1007/s00383-017-4189-x.
50
2018
55-60
Dol
tl tl I I 50
2018
257-260

DOl




50

2018
815-818

DOl

Nambu R, Arai K, Kudo T, Murakoshi T, Kunisaki R, Mizuochi T, Kato S, Kumagai H, Inoue M, 58

Ishige T, Saito T, Noguchi A, Yodoshi T, Hagiwara SI, lwata N, Nishimata S, Kakuta F, Tajiri H,

Hiejima E, Toita N, Mochizuki T, Shimizu H, lwama I, Hirano Y, Shimizu T; JPIBD-R.

Clinical outcome of ulcerative colitis with severe onset in children: a multicenter prospective 2023

cohort study.

J Gastroenterol. 472-480.
DOl

10.1007/s00535-023-01972-1.

Kumagai H, Shimizu T, lwama I, Hagiwara SI, Kudo T, Takahashi M, Saito T, Kunisaki R, Uchino M, 64

Hiraoka S, Naganuma M, Sugimoto K, Miyoshi J, Shibuya T, Hisamatsu T.

A consensus statement on health-care transition for childhood-onset inflammatory bowel disease 2022

patients.

Pediatr Int. el5241.
DOl

10.1111/ped.15241.

Oita S, Saito T, Sakamoto A, Fujimura L, Ohara Y, Fumita T, Terui K, Nakata M, Komatsu S, 39

Matsuura G, Hatano M, Hishiki T.

Frequency and function of circulating regulatory T-cells in biliary atresia. 2022

Pediatr Surg Int. 23

DOl
10.1007/s00383-022-05307-8.




21

Alonso-Lej/

44

2021

48

2021

57

2020

57

2020




Kono-S

21 1BD

2021

2020:

21 1BD

2021

Crohn

1

21 1BD

2021

Clostridium ramosum

57

2020




Nex-/-

57

2020

56

2019

pH

MI1-pH

56

2019

56

2019




Saito T, Terui K, Nakata M, Komatsu S, Harada K, Shinno Y.

Strategy for Hepatolithiasis following Surgery for Pediatric Choledochal Cyst at a Single Institution.

66th Annual Meeting of the British Association of Pediatric Surgeons.

2019

46

2019

80

2018

Saito T, Uesato M, Terui K, Nakata M, Komatsu S, Yoshida H.

Assessment of the role of MII-pH in the evaluation of pediatric erosive reflux esophagitis.

51st Annual Meeting of the Pacific Association of Pediatric Surgeons.

2018




Alonso-Lej/

41

2018

solid pseudo-papillary neoplasm

31

2018

45

2018

Oita S, Saito T, Sakamoto A, Terui K, Nakata M, Komatsu S, Harada K, Shinno Y, Fujimura L, Hatano M, Yoshida H.

Analysis of the frequency and function of regulatory T-cell using human blood samples in biliary atresia.

52nd Annual Meeting of the Pacific Association of Pediatric Surgeons

2019




Saito T and Yoshida H.

2018

Springer nature Singapore Pte Ltd

Pancreaticobiliary Maljunction and Congenital Biliary Dilatation.

(Hatano Masahiko)

(20208523) (12501)
(Yoshida Hideo)
(60210712) (12501)
(Sakamoto Akemi)
(90359597) (12501)




