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Identification of human hematopoietic stem cell regulators with HLA allele deficien
t cells behavior
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The percentage of 6pLOH was different among hematopoiesis stages in human bone mar
row, and the progenitor cells showed much lower percentage of 6pLOH than that of MEP and GMP.
I found approximately 30 times lower expression of CXCL12 which promotes the cell growth and proliferation
cytokine than that of normal fraction with microarray analysis. As a result, | demonstrated the percentag
e of HLA deficient was significantly decreased, since the cell cycle was not promoted in the 6pLOH of CMP
fraction with low CXCL12 and CXCR4 expression.

Loss of heterogeneity Aplastic anemia Human Leukocyte Antigen



B X C—19, F—19., Z—19 (GtaH)

1. WFZEBIA Y DY =

Bt EAR B MICB W TITERED
% < NEEMERIEIC L VS ET D Z L
5, T MEAIIIZ ) D R R R RN
DFREEEZEZ 5N TWDHN, EEEOJFEICH
WTIZIEE A ESD > Ty, ZTHETO
SNP 7 LA & T7ua—%A KA KFY—(FCM) %
AN Fx ORFFRIC L0 . BARBMEE LA
F D) 15%TiE, LOH (2L v HLA @ F 28k
KL AMERBFELET D2 EDRHLMNIR
- 7= (Katagiri T. et al. Blood 2011.),
ZD XD e HLA FEE DRI, BE RN Mk
HORZRMOAMERIZINZ T, "B#f CD34 B
PAICBN T A LD Z D, b
1% 6pLOH &t = L7z meEpfilam sk & & 2 5
iz,

Z @ 6pLOH 28 & DELMEDRpHIIE Tt Z - T

WANEBGMNIT A0, BHE CD34 Bt
G % common myeloid progenitor (CMP),
granulocytic macrophage progenitor (GMP),
megakaryo—erythroid progenitor (MEP)® 3
SN T HLA RARMIIROE & % B 72 &
Z A, GMP & MEP (Z31) % HLA RICHIFRDE
A, RO EEE X OERIER & 1ZIER ©
BIETH 72Dk LT, GMP & MEP (235
4 A RETEEAIR D CMP 123 T ik, HLA RAHT
JaDEIE SR &L RNy hoTz, K
FTROMIRICIILLTO @Y RNEX b b,
(1) Z?dDX 97 CMP & MEP, GMP (Z381F 5 HLA
R ISR DOFIE I Z TeBENFR & 5415 6pLOH B
PEFAE BYEE MIER D2 < IX, Sk
HOREMEM (GREHRENFIRE L T\ D &I
EzIZ<W) BIThD, o T, HLA RKE
AR+ (eytotoxic T lymphocyte,
CTL) 12X »TELZ v a &R TN5HD
TiE7e< . HLA R OMP AR - T\ 5
FEFHEE /A3 HLA FER MR L 0 w7z iz,
A XL TWDAREERDH D, Z 0
A%, HLA R4 CMP & HLA ERZ CMP &
M, &I ZERES 2R ET 210 & D&
BT FRBDERALNDITT TH D,
2) Efitf T - TH [CTLIC X DD
Ll var) FFEHLTEY, 20kl
HLA RKZE Z LIo—H80D CMP 233 & L CTi
MuEFEHEL TS, ZO%EAITIE, CTL O
L 725 HEHURA., MEP,GMP L9 & CMP I
BWTEEELTWAIZTTHS,

2. WMREOBEB

MR El2iE, D7 & RSk HLA 78
ARFEELSNTND D, FetEfAERNRMEE
MAEF DK 15%TIE, REEEFRGTDOED
57220 HLA F8BL & K& LT A MERDBIFET S,
ZOREL REBIGUL, HLA SEI A ST 6 Fik
B R1Z loss of heterogeneity, (LOH) Z it =
L7z MmEfas, T Mo %2 aih CiE
MEXFToEo2chozicdltEZOLN
7= (Katagiri T. et al. Blood. 2011), Z
D HLA RKZZ D HAMPA ORI G, #fifa o
B L B Z L ZFIHL T, B |

T8 1w A0 e oD HE GE A G ER L WD oy - & TR
B L. FRHCHEAERBMEE Iz Cllins
T HIRORER & 725 H PR EZRET S
ZEMARMTEO B TH D,

3. WD kL
FRTODEBERIET 572D, UTFOF
JIECHEBREZITV, b MEmEMmEoNMl - B
i XAl L CWABIA T « BAEZITHAER
EMHREmO 8 Rz REST 5,
(1) 6pLOH BHtEFFAEAR BAEE MERNZ I\ T
BBET D 3 43 T HLA RIS O E| 4 )8 Te i
TR LB T D,
(2) HLA F&EL/R 2 CMP 45 [ & 1E % CMP 2> 38 &
R MEP, GMP 43 % FACSArialliz kv v —F
47 L. RNA ZHiH4 5,
(3)cDNA =A 7 a7 LAICkY ., KBHHIIE
T ABLEFREOT 7 7 ALV E L,
Heat-map 2B W TRBICENA LN I-EE
FAaE L, MR T R b — o AR
L= &RET D,
(4)CMP & 7= 1% CD34 Gl 331F 5 HLA K
KT & B A, ENENGREREY T
A (SIRPA ZEHALE R E A~ T A) IZBHE L,
in vivo \ZEF D4yl o i S FFRE ) % §F
4%, ) CHREINTEEETFZ, fFR
FUT 47 Kb —d (D34 WMz 2 v 7
A FERT ) v I TN LTERICEBRET S
ZEIZE Y, FE LB OBREZ A & M
295,
G) I (2) ZHRFET H 728, CMP (2T
MEP,GMP LV LRI L TV A E &
L. ZNHOEBED Y B, Fx BEE LZH
ERBMHEREMLONA Y AT T LV
(HLA-A¥0201, A*0206, A*3101, B*4002) 2 & -
TERARINT VAT F & BIMAS (2L 9 Pk
ET D, TNHDORTTF RIZk$ 5 CTL HifbiK
A RS A3 M 3% B ORI MAZAFTET 2 il h»
% ELISPOT 7 v & A THiar 4 %,

4. WFgEEkE

(DAY A7 HA 7TV ERETHHARR
MRMIEFOA T V—=" 7 DR, 306
o 40 451 (13%) “C, ASAH i H o> [ iRk CRERkIER |

HER, BfffE, THIAE) T 6pLOH 23Rl S i
77 (1), F/-. 2D K57 HLA FHO K%K
X, BEF RN M 02| mERRFICIZ T,
HHE CD34 MMl W T L RS Z &
MH. 2 BT 6pLOH & = L 7= 3 s i
Bk EZEzbNn=(X2),

(2) Z ? 6pLOH 28 & DR D sl Tt Z -
TWANZEH LT S0, B8 CD34 B
PE#MAE % common myeloid progenitor (CMP),
granulocytic macrophage progenitor (GMP),
megakaryo—erythroid progenitor (MEP)® 3
YT T HLA RIS DOEIS & Friz &
Z A, GMP & MEP IZ81F % HLA KA O E|
Ak, R ¥EEkE X OER ER S 1ZIER C
EBETHo=DITR LT, GMP & MEP (23
T BB CMP 1238V Tl HLA KISHH



JEDOEIE D S )
3o

WZIEWZ ERG o 7= (K

=1 ﬁm*nuﬁmssmﬂmamm HHBHLA- B2, BEFRSEHMEEORBCOUBIES
ﬁz*a&ﬁmwamnm EBEOLHOERNT C; TR SIHLAD:
SATRTHA-ARBOX LBRNRDHNS, GHER i, RAMEOEMRTRELTNSHAL

. M.4R. B.BAR. T. THIR. Bz
HHCD34+CD3BH

A BA3. B 4T RIER Mo BRE T35

i 18511 SHLASSBHE F ) Folit

B A) B FICD34RRIECDIB RIS B

B) A)DDCMPIZ§5 1+ SHLAKR S il
C) ADGMPIZH 1T HHLAR Kk #ila
D) A)DMEPIZ§ 1 HHLAR 4l

w
ul

CD123 PerCP-C

B)DCMPIZ 1} HHLAFEHLC).D)&
HBLTEAS AN IE F ORRBEEAMELY,

351

44

0o 10 10"
CD45RA PE-Cy7-A

B.,. G
EE’: s oy P
10’

10 10" 10
A2 FITC-A A2 FITC-A

Count O
1 PPPFY

T e
10° 10° 10* 10
A2 FITC-A

(3)CMP, GMP, MEP |Z33iF % HLA R4S &
WIER K /rm % Y — 74 > L. RNA HhiH o
% cDNA ZERL L, ~A 7 a7 LA fifir a5
i L7= (4 4),

3

1kK] j_
] j

= = oo =

WEFetainedhl]
{5 Pretnndbll]
16 MPlesiL]
MEFikK]
MEF#tainedkk]
MEFleaild]]
MR
|

M PHealind]
MoK
EMPwtaln
Pl

Ea 24 90F LA fE#rIZLSHHeat-Map
HEWclustering 8247

%@ﬁ% HLA 33 % K& LT 5 CMP 43|

TiE, HLA ZEBASER 72 CMP 4y & thig LT
CXCL12 OFEHLA 30 f5LA B, IKFLTWA Z
EDRBHL NI 2o T,

(4)CXCL12 (SDF-1) 1%, EH#EICHBWT, B ze
EEFF- T =— 7 7piaMAe (CAR FAw)
Lo THWMENDZ ERRESNTWVD,

S BITHIE, CAR FHRE 2 BN - B 25 e A
METH Y, EMEFMECB U o REk, ARIE
ERETERAIRI D niche & L THBEORE R HT-
FTZLENRPEIN TS (Y Onatsu, et al.
Nature. 2014), —J57C, CD34 BEIERMAE B & A3
CXCL12 Z H LFBLL | iﬁﬁuﬁﬁ%t%’-ﬂiﬂ’w)t@ﬂﬁﬁ:l%
J O3k autocrine F 7213 paracrine IZ1E
AT oot s d bz EITBINENT
MMBETHD (MajkaM, et al. Blood. 2001),
7272, CXCL12 D F54K & L CTlId CXCR4 23E1 &
NTEY., ZoT7F L, IEesk R m
B, OIEA. A ~D R —
VIR EIIHMEATHDZERHALNE R
Wb,

(5) % ZC, HLA BENME T £ 72 130E% 72 CMP
7% CXCR4 D3EHL % FCM CHERR LTz, €
ﬁ’d‘%
CMP {23 Cik, HLA KR4 1E Tl HLA (%
4y & i LT, CXCR4 @%ﬁfﬁ#ﬂi&? LTWw
72 (¥ 5), (4) T, CXCL12 & CXCR4 O 7F
JL A MR BRI O BE5E - S ABIZ LB TH D
EWIHEBZETIZ, SRIOT — X EMRT 5
L CMP @ X 9 Ze i AR AR Lz %b\f HLA
D F B AERKL TV DL HE TIT
CXCL12-CXCR4 2 ﬂ‘/lx#ﬁz’?%éiﬁﬁ DRk
B B A TNV AL W DI, CMP T
1L HLA RSB OEIENENL D EEZ BN
7.

B5 CMP, MEP, GMP
IZH1TBHA-A2HRE
DREBLUEFE
1281+ BCXCRID TR

i

)

£D123 PercP-Cys-5-A
123K b
il I

e

T A \
a0 0 10 10

CO4GRA PE- ch

MEP

GMP

(6) ¥ 7 A~DOBFEFEFRIZ- OV T, MTA 231
IR S U9, AR P ICIT M L 72 2>

-7,
ERRR I E

(WFFEfEH . P
ES Y

Sy HHE R ONEEERTEE 12

UGdEssamsc) (G 3 )

(D Takamasa Katagiri, Hiroshi Kawamoto,
Takashi Nakakuki, Ken Ishiyama, Mariko
Okada—Hatakeyama, Shigeki Ohtake, Yu
Seiki, Kohei Hosokawa, Shinji Nakao.
Individual hematopoietic stem cells in
bone marrow of patients with aplastic
anemia or myelodysplastic syndrome stably




give rise to limited cell lineages. Stem
Cells, ##HiAH,31(3),2013, pp536-546.
http://www. ncbi.nlm. nih. gov/pubmed/2331
6019.
@ Kohei Hosokawa, Takamasa Katagiri,
Naomi Sugimori, Ken Ishiyama, Yumi Sasaki,
Yu Seiki, Aiko Sato—Otsubo, Masashi Sanada,
Seishi Ogawa, Shinji Nakao.
Favorable outcome of patients who have 13q
deletion: a suggestion for revision of the
WHO ’MDS-U designation. Haematologica,
EHiA, 97(12), 2012, ppl845-1849.
Doi: lo.3324/haematol2011. 061127
http://www. ncbi.nlm. nih. gov/pubmed/2268
9682.
3 Takamasa Katagiri, Shinji Nakao.
Immunologically escaped hematopoiesis
caused by HLA allelic loss in patients with
aplastic anemia.Rinsho Ketsueki, & #t A,
53(7), 2012, pp.651-657.
http://www. ncbi.nlm. nih. gov/pubmed/2297
5765.

(Fa%ER) G 19 1h)
OHy #mZz, Hematopoietic stem cells
deficient of inhibitory KIR ligands due to
uniparental disomy in the short arm of
chromosome 6 escape from the autologous NK
cell attack in humans, 5 38 [A] H A3 I 4
BRI S22, 2014.3.8.-2014.3.9, JHhil=
PR gk F— (i) .
@ Takamasa Katagiri, Evidence That
GPI-AP-Specific Are Not Involved In The

“escape” Of Piga mutant Hematopoietic
Stem Cells in Aplastic Anemia, 55"
American Society of hematology Annual
Meeting, 2013.12.7-2013.12.10, Ernest N.

Morial Convention Center (New
Orleons. USA).
® Kohei  Hosokawa, Increased  Gene

Expression Of the Nr4A Family In Bone
Marrow T Cells Of Patients With Early Stage
Acquired Aplastic Anemia, 55" American
Society of hematology Annual Meeting,
2013.12.7-2013.12. 10, Ernest N. Morial
Convention Center (New Orleons.USA).

@ Hiroyuki Maruyama, Prevalence, Clone
Size and Lineage Diversity Of HLA-A
Allele-Lacking Leukocytes In Patients
With Acquired Aplastic Anemia, 55
American Society of hematology Annual
Meeting, 2013.12.7-2013.12.10, Ernest N.
Morial Convention Center (New
Orleons. USA).

(® Tetsuichi Yoshizato, Spectrum Of
Genetic Alterations In Acquired Aplastic
Anemia, 55" American Society of hematology
Annual Meeting, 2013.12.7-2013.12. 10,
Ernest N. Morial Convention Center (New
Orleons. USA).

(6)Takamasa Katagiri, Evidence that HSCs

are redundant and only a limited number of
HSCs support hematopoiesis in humans, &
75| H R MK s W E S
2013.10. 11-2013.10.13, v A bk ALWE. #L
MR NfE. LIRS Ukl kifE) .
(M Yoshiki Akatsuka, Isolation of a
HLA-B*4002-restricted CTL to HPCs from a
patient with aplastic anemia with 6pLOH,
%/ 75 [\ OH K I K ¥ & ¥ E
£,2013.10. 11-2013. 10. 13, w A b > fLI%E,
FLIRE== ABE, AL BB bl (AkifgE) .
®Chizuru Saito, Escape hematopoiesis by
HSC with somatic SLIT1 mutations in
patients with acquired aplastic anemia,
% 75 Bl H A MK ¥ =T E S,
2013.10. 11-2013.10.13, v A b~ ALWE. AL
W= NfE. LIRS Ukl (kifpE) .
© Tetsuichi Yoshizato, Spectrum of
alterations in acquired aplastic anemia,
75 Bl H ORI KR F S,
2013. 10. 11-2013. 10. 13, @1 LM, 4L
W= NfE, LIRS Uk tE hifE) .
(OHiroyuki Maruyama, Prevalence of HLA-A
allele lacking leukocytes in patients with
aplastic anemia at diagnosis, & 75 [A]H
Ao W® T o= T O O£ =,
2013. 10. 11-2013. 10. 13, @1 LM, 4L
W= NfE, LIRS Uk tE (hifE) .
@Hl #Z, The CTL attack specific for
non-HSC in bone marrow induces aplastic
anemia, 5 5 [AIiE M SRS LI EIEM RS 5
4>, 2013.8.24-2013.8.25, 7 4 v 7%
() .

@ Tetsuichi Yoshizato, SPECTRUM OF
GENETIC ALTERATIONS IN ACQUIRED APLASTIC
ANEMIA, 18t EUROPEAN HEMATOLOGY
ASSOCIATION, 2013. 6. 13-2013. 6. 16,
Stockholm International Fairs & Congress
Centre (AT =—F ).

@ Hiroyuki Maruyama, Detection of
leukocytes lacking HLA-A alleles by flow
cytometry predicts a response to
immunosuppressive therapy in patients
with aplastic anemia. 39" Annual meeting
of the European Group for Blood and Marrow
Transplantaion, 2013. 4. 7-2013. 4. 10, Excel
London (England).

Chizuru Saito, SLIT1 Mutation in
Patients with Acquired Aplastic Anemia:
Its Relevance in Immune Pathophysiology.
54" American society of Hematology Annual
meeting, 2012.12.8-2012.12.11. Georgia
World Congress (Atlanta).

(®Takamasa Katagiri, GPI-AP specific CTL
are not involved in the escape of PIGA
mutant stem cells in aplastic anemia. &5
74 @B OB A MW ¥ o= O E
£:,2012.10. 19-2012. 10. 21, 5T &5 [E BE 2 fiff
(HLER) .
Tetsuichi

Yodhizato, Spectrum of



genetic alterations in aplastic anemia.
74 Bl H OK MR I E S,
2012. 10. 19-2012. 10. 21, HUAR [E BE 2 i (T
#B) .

@ Kohei Hosokawa, CD109 deficiency
induces preferential proliferation of

Paran

PIGA mutant hematopoietic stem cell. &
74 OB A MR T RTINS,
2012. 10. 19-2012. 10. 21, HUAR [E BE 2 £ (T
#B) .

@Chizuru Saito, Clinical significance of
plasma thrombopoietin levels in the
management of bone marrow failure. & 74
M H A M K % = % K £ =,
2012. 10. 19-2012. 10. 21, HUAR [E BE 2 i (T
#B) .

9 Hiroyuki Maruyama, Minimum PNH clone
size associated with clinical hemolysis in
patients with bone marrow failure, %5 74
[E1 & I N1 R = S S (T S~
2012.10. 19-2012. 10. 21, FCHB [E B 2 fig (K
#B) .

(HE) GE 1 )

OfHil__ZFn, BAERBMEMIZEIT S 6F
Yuta (K5 HE CNN-LOH | J2 % HLA 7 L VR e i
EROHBL L Z ORI ER, BRLE - 7L

)L ¥ — F} (Clinical Immunology &
Allergology), 59(6), 2013, 8 ~ —
<, pp658—665.

(Z DAfih)

AR— LrS— DA

http://research—er. jp/researchers/view/
60621159/

6. WFIEHEK

(D) W iERE

R K ZFFn (KATAGIRI, Takamasa)
BIRKRTF - PRfET5% - B
e 60621159

(2) WFFEs5 184
L

(3) L HENFTEA
L




