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DNA double strand break repair defects and impaired immune and neuron cell
differentiations in patients with EAOH caused by APTX mutation.

Nonoyama, Shgeaki

2,800,000

(Early onset ataxia
with ocular motor apraxia and hypoalbuminemia, EAOH) EAOH
B T TREC B KREC
EAOH APTX DNA DNA

T B

Immunological analysis was performed on nine patients with early onset
ataxia with ocular motor apraxia and hypoalbuminemia (EAOH). Reduction of naive T cells and B cells,
decrease of TREC, a marker of T cell neogenesis, and decrease of KREC, a marker of B cell
neogenesis, ,were observed in patients with EAOH. These results indicate that DNA double - strand
break repair defects, in addition to DNA single - strand break repair defects, occur due to the
mutations of APTX , which is a causative gene of EAOH. T cell and B cell developments were impaired
in addition to nerve cells in EAOH.



(Early onset ataxia with

ocular motor apraxia and

hypoalbuminemia, EAOH)

APTX
aprataxin (APTX) DNA
(Single Strand Break Repair, SSBR)

(Ataxia-Telangiectasia: AT; MIM: 208900)
ATM DNA
DNA
(Double Strand Break Repair,DSBR)

EACH

EAOH
ATPX DNA

EAOH

FACS
TREC, KREC
real time PCR

EAOH
EAOH AT
AT

EAOH
EACH AT

EAOH

EAOH
T B T
TREC B
KREC
TREC/KREC  V(D)J
DNA T
B DNA
V(D)J
APTX DNA
T B
9

1. Cantaert T, Schickel J, Bannock, Ng Y,
Massad C, Delmotte F, Yamakawa N,
Glauzy S, Chamberlain N, Kinnunen T,
Menard L, Lavoie A, Walter J, Notarangelo
L, Bruneau J, Al-Herz W, Kilic S, Ochs H,
Cunningham-Rundles C, Burg M, Kuijpers
T, Kracker S, Kaneko H, Sekinaka Y,
Nonoyama S, Durandy A, and Meffre E.
Decreased somatic hypermutation induces
an impaired peripheral B cell tolerance
checkpoint. J Clin Invest. 2016, 126:
4289-4302.

2. Bonilla FA, Barlan I, Chapel
H, Costa-Carvalho
BT, Cunningham-Rundles C, de la

Morena MT, Espinosa Rosales FJ, Hammar
strom L, Nonoyama S, Quinti I, Routes JM,
Tang ML, Warnatz K. International Conse
nsus Document (ICON): Common Variable
Immunodeficiency Disorders. J Allergy Clin
Immunol Pract. 2016, 4:38-59.

3. Tsujita Y, Mitsui-Sekinaka K, Imai K,
Yeh TW, Mitsuiki N, Asano T, Ohnishi H,
Kato Z, Sekinaka Y, Zaha K, Kato T, Okano
T, Takashima T, Kobayashi K, Kimura M,
Kunitsu T, Maruo Y, Kanegane H, Takagi M,
Yoshida K, Okuno Y, Muramatsu H,



Shiraishi Y, Chiba K, Tanaka H, Miyano S,
Kojima S, Ogawa S, Ohara O, Okada S,
Kobayashi M, Morio T, Nonoyama §S.
Phosphatase and tensin homolog (PTEN)
mutation can cause activated
3-kinase )
syndrome-like immunodeficiency. J Allergy

Clin Immunol. 2016, 138:1672-1680.e10.

phosphatidylinositol

4. Oshima K, Imai K, Albert M.H, Bittner
T.C, Strauss G, Filipovich A.H, Morio T,
Kapoor N, Dalal J, Schultz K.R, Casper J.T,
Notarangelo L.D, Ochs H.D, Nonoyama S.
Hematopoietic Stem Cell Transplantation

With
J Clin

for X-Linked Thrombocytopenia
Mutations in the WAS gene.
Immunol. 2015, 35:15-21.

5. Kato T, Crestani E, Kamae C, Honma K,
Yokosuka T, Ikegawa T, Nishida N,
Kanegane H, Wada T, Yachie A, Ohara O,
LD, Imai K,
Nonoyama S. RAG1 deficiency may present

Morio T, Notarangelo
clinically as selective IgA deficiency. J Clin
Immunol. 2015, 35:280-288.

6. Mitsui-Sekinaka K, Imai K, Sato H,
Tomizawa D, Kajiwara M, Nagasawa M,
Morio T, Nonoyama S. Clinical features and
hematopoietic stem cell transplantations
for CD40 ligand deficiency in dJapan. J
2015,

Allergy Clin Immunol.

136:1018-1024.

7. Ma CS, Wong N, Rao G, Avery DT, Torpy
J, Hambridge T, Bustamante J, Okada S,
Stoddard JL, Deenick EK, Pelham Sd,
Payne K, Boisson-Dupuis S, Puel A,
Kobayashi M, Arkwright PD, Kilic SS, El
Baghdadi J, Nonoyama S, Minegishi Y,
Mahdaviani SA, Mansouri D, Bousfiha A,
Blincoe AK, French MA, Hsu P, Campbell
DE, Stormon MO, Wong M, Adelstein S,
Smart JM, Fulcher DA, Cook MC, Phan TG,
Stepensky P, Boztug K, Kansu A,

Ikinciogullari A, Baumann U, Beier R,
Roscioli T, Ziegler JB, Gray P, Picard C,
Grimbacher B, Warnatz K, Holland SM,
JL, Uzel G, Tangye SG.

Monogenic mutations differentially affect

Casanova

the quantity and quality of T follicular

helper cells in patients with human
primary immunodeficiencies. J Allergy Clin

Immunol. 2015, 136:993-1006.

8. Kreins AY, Ciancanelli M.J, Okada S,
Kong X, Ramirez-Alejo N, Kilic S.S,
Baghdadi J.E, Nonoyama S, Mahdaviani
S.A, Ailal F, Bousfi ha A, Mansouri D,
Nievas E, Ma C.S, Rao G, Bernasconi A,
Kuehn H.S, Niemela J, Stoddard J, Deveau
P, Cobat A, Azbaoui S.E, Sabri A, Lim C.K,
Sundin M, Avery D.T, Halwani R, Grant A.V,
Itan Y,
Moncada-Velez M, Martinez-Barricarte R,
Migaud M, Deswarte C, Alsina L, Kotlarz D,
Klein C, Muller-Fleckenstein I,
Fleckenstein B,
Rose-John S, Picard C, Hammarstrom L,
Puel A, Al-Muhsen S, Abel L, Chaussabel D,
Rosenzweig S.D, Minegishi Y, Tangye S.G,

Boisson B, Bogunovic D,

Cormier-Daire V,

Casanova dJL, and
TYK2

viral

Bustamante J,
Boisson-Dupuis S. Human
deficiency:  Mycobacterial and
infections without hyper-IgE syndrome. J

Exp Med. 2015, 212:1641-1662.

9. Cantaert T, Schickel JN, Bannock JM,
Ng YS, Massad C, Oe T, Wu R, Lavoie A,
Walter JE, Notarangelo LD, Al-Herz W,
Kilic SS, Ochs HD, Nonoyama S, Durandy
A, Meffre E. Activation-Induced Cytidine
Deaminase Expression in Human B Cell
Precursors Is Essential for Central B Cell
Tolerance. Immunity. 2015, 17;43:884-95.



@
NONOYAMA, Shigeaki

40280961



