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Pathophysiology and targeted treatment of autoimmune hematological diseases
based on the next generation high-throughput TCR/BCR repertoire analysis
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To identify the pathological B-cell clones in primary ITP, we have
investigated the repertoires of 1gG-BCRs of peripheral blood B cells by using the high-throughput
DNA sequencing. Unbiased amplifications of 1gG-BCRs were performed by adaptor-ligation PCR. The
amplicons were sequenced by next-generation sequencing. Comparisons of the IGHV repertoires covering

fifty-nine IGHV subfamilies between the patients and controls revealed an increased usage of
IGHV4-28 in ITP patients. The 186 distinct IGHV4-28-carrying sequences were identified in ITP
patients and 135 out of these clones used the IGHJ4 gene segment. The present study has demonstrated
the preferential usage of the rearranged I1GHV4-28/1GHJ4 gene by circulating 1gG B cells in ITP.
Although the antigen specificity of BCRs encoded by the IGHV4-28/1GHJ4 gene in the present patient
cohort remains to be elucidated, prolonged antigenic pressure appears to shape this characteristic

BCR repertoire.

B B NGS



¢ X C—19, F—-19—1, Z—19, CK—19 (#m)

1. WERm LI OE R

FEFVEI/ IR IRA SRR (ITP) 13{R5%
1 7 PUAR R E B C A EIRE R CcH b |
HAIC B\ THEER 3,000 A DFTHLEH 235
ETIHRHEEOESWIEEHKTH S,
ITP i B 2 /MR A CHUADOREET 2 F 7
e L <, IM/MMRERE % ~ <2 GPIIb/Illa
B X GPIb/IX 2SS 2 I E T v 3 25, 89
509% D HF 1T B\ T H S PR 0§t R B
BARHTH Y, ZDRIEREDORIARZ N
TWb, —J7, BRI AUE R 13 A
fE D% KA E R T4 B i o < s RA
THD LRI I TV B2, —f
D FER] T IMERIF A 1 0F L -C Sz i il
BENT L EBMONTEY, ZDRER
B S AR B 5 3 2 B 3 b B L E
ZbNTWwa,

2. MEOHD

AHFED ER B, KR =7 v —
EXNAF 4 v Tr~T 47 ARHGEX
RBAAITUR Z B L S b T TR % FH W
T R IR IR A 14 28 B O G %2 95 HE 1T
EEEbL2 Biilns o — v 2EEL. 209
2RO L 2 OPUFEERMEZ S A
T3 FE-RNRAMET S, FH &K
1 70 B 0 1B il S8 BORE B 1 13 5 I/
WRIRADRE D RIEREERH S 201§ 5 2 & T
BB, KFFEIC X O G AR MR AME i
W32 FHEEEORRICEHR T 5 2 LA
Hrxh s,

3. WDk

AKFE~OSNMAEOELN-EBE XD
~% ) VLRI 10~20ml D3Rt % 521,
HLER % o1 BEt%: RNA . cDNA &K% 1T
W, T PRS2 Ak s X OB iyt &
ROV NN TN AR1T 5o L % b TN IZ I
FIW5EE DA O BT L 2R MRy — 7
VH—BLUOANAF AT =T AT R
FIA L 7= fgbr Fikx v 5,

AFEAT BT (2 LRI SEE D 85K O 23 FA %
L 7z adaptor-ligation PCR i & Xt — 7
v A 2 o 72 TR Z Ak B L B
HlEPURZ B IR L S b TETEZ WS, &
D IE. OIEN A4 7 2B TR, @
oy 7Y — PRy —Fr vz, @759 F
BEENAFA VT F~T 472 7 b
LIRBFMDOL S TR TH O, fEko
BRKE N2 —v R /u—F L —7 DR
HITHKIE L e, R ICIFEET 2N Y
VR v — v OEBIBESTH Y, EEE
ftxEHcE 2, 77y VRLERT#ITY 7
Py 7 k) KB B R T RCA S R %
EOEALE L T PR Z Bk E X O B #ifg
MEZAREETORERELZIT ). DT
ETIE1 I v %770 10059 —F (400Mb)
DfFFEAAlRETH v . BERAYICIE 100 T4 D
1 ofFEry T AlifE - BAAE 2 v — v 2. [
ET BT ENUEETH B,

@ Nagao, T,

@ FE

@ &)

® E

4. WFFEHUR

KK 7 1gG PUARMKANE B C R M ik
BD—2TH 5 FrFMEM /NI 1 25 P H
BT BRI BAHIIE 2 v — v ofEE &Z AT,
11 Bl R /MR IR A 588 i 35 X O 9
Blof@EE Az vy re—Lra2RRe LT, X
Ry —& v — % v 7= R B iP5 %2
TRV S b TR % 4T 2 72,

20 fHl ¥ v Fh bR T 2,009,943 fH o
in-frame read X O* 315,469 ffl® unique
read #1572, 59 fHfHO IGHV 777 1V
— DFENTIC X 0 FER M N A P K B
Tl IGHV4-28 77 7 3V — Dl fAEE
BEWT & IGH]4 & 74 v b & O R
EAENC &, & 5 IGHV4-28/IGH]4 @
CDR3 I T % somatic hypermutation %3
LB ERERHLAE, 20 ofERIEMS
2 DHUFEIC X 2 3 IR 23R R I /N i e A
PR CIEAE L TR L aRBL T
5,

5. ERFEERE
(e, Hgeor g R O IeH I
EEE )

CMeEREam o) G 13 1)

@D  Yanada, M., Kurosawa, S., Kobayashi, T.,

Ozawa, Y., Kanamori, H., Kobayashi, N.,
Sawa, M., Nakamae, H., Uchida, N,
Hashimoto, H., Fukuda, T., Hirokawa, M.,
Atsuta, Y.,  Yano, S. (2017)
Reduced-intensity conditioning allogeneic
hematopoietic cell transplantation for
younger patients with acute myeloid
leukemia: a registry-based study. Bone
Marrow Transplant. & %t 5 . 52(6),
818-824.

doi: 10.1038/bmt.2016.358.

Hirokawa, M. (2017)
Diagnosis and treatment of macrocytic
anemias in adults. / Gen Fam Med #5if .
18(5), 200-204.

doi: 10.1002/jgf2.31.

A% (2017) HRIFERES  IREBLE - E
iR HARERIR, A, 75 TS
1), 431-436.
http://www.nippon-rinsho.co.jp/backnu
m/z_mokuji/7501Z.html

K (2017) $ KR BRI O K
EIRMED TR, B & ERIR. A HE. 66(3),
62-67.
http://mol.medicalonline.jp/library/journ
al/download? GoodsID=aa9syrsc/2017/0
06603/008&name=0294-0299j&UserID=
158.215.8.21

A% (2017) FRAKERPEZ IO 2.
Medical Practice . #@if, 34(7), 1213.
http://www.bunkodo.co.jp/mp_34/magaz
ine_detail 1.html



Bl Gk, BESEL, mil A&, MAKER
(2015)  FHAEARYEAIL & REFERES O )
RE LRt HARPIRIA MRS, BatlE, 104,
1405-1412.
https://doi.org/10.2169/naika.104.1405
BOll ah (2016) REFRBLIRO M &
SroEE. BIRIMKR, S5k, 57(2),
110-116.

doi: 10.11406/rinketsu.57.110. Review.
Japanese.

Ueki, S., Konno, Y., Takeda, M., Moritoki,
Y., Hirokawa, M., Matsuwaki, Y., Honda,
K., Ohta, N., Yamamoto, S., Takagi, Y.,
Wada, A., Weller, PF. (2016) Eosinophil
extracellular trap cell death-derived DNA
traps: Their presence in secretions and
functional attributes. J Allergy Clin
Immunol . TFHiA. 137(1):258-67.
doi: 10.1016/j.jaci.2015.04.041.

Jiajia, L., Guo, Y.-M.,, Onai, N., Ohyagi,
H., Hirokawa, M., Takahashi, N.,
Tagawa, H., Ubukawa, K., Kobayashi,
I., Tezuka, H., Minamiya, Y., Ohteki,
T, Sawada, K. (2016)
Cytosine-phosphorothionate-guanine
oligodeoxynucleotides exacerbates
hemophagocytosis by inducing tumor
necrosis factor-alpha production in mice
after bone marrow transplantation. Biol
Blood Marrow Transplant . &Eaih. 22,
627-636.

doi: 10.1016/j.bbmt.2015.12.018.
Yamashita, T., Fujishima, N., Miura, M.,
Niioka, T., Abumiya, M., Shinohara, Y.,
Ubukawa, K., Nara, M., Fujishima, M.,
Kameoka, Y., Tagawa, H., Hirokawa, M.,
Takahashi, N. (2016) Effects of CYP3A5
polymorphism on the pharmacokinetics of
a once-daily modified-release tacrolimus
formulation and acute kidney injury in
hematopoietic stem cell
transplantation. Cancer Chemother
Pharmacol. e, 78(1), 111-118.

doi: 10.1007/500280-016-3060-4.

Arai, Y., Kanda, J., Nakasone, H., Kondo,
T., Uchida, N., Fukuda, T., Ohashi, K,
Kaida, K., Iwato, K., Eto, T., Kanda, Y.,
Nakamae, H., Nagamura-Inoue, T.,
Morishima, Y., Hirokawa, M., Atsuta, Y.,
Murata, M. (2016) GVHD working group
of the Japan Society for Hematopoietic
Cell Transplantation. Risk factors and
prognosis of hepatic acute GVHD after
allogeneic hematopoietic cell
transplantation. Bone Marrow Transplant.
#wefH. 51(1), 96-102.

doi: 10.1038/bmt.2015.205. & JII &K
(2015)  JREFEREF O Z W & . BRI
W, EoilE, 56(10), 62-71.

doi: 10.11406/rinketsu.56.1922. Japanese.

@) Hirokawa, M., Sawada, K., Fujishima, N.,

Teramura, M., Bessho, M., Dan, K., Ts
urumi, H., Nakao, S., Urabe, A., Fujisawa,
S., Yonemura, Y., Kawano, F., Oshimi, K.,
Sugimoto, K., Matsuda, A., Karasawa, M.,
Arai, A., Komatsu, N., Harigae, H.,
Omine, M., Ozawa, K., Kurokawa, M.
(2015) PRCA Collaborative Study Group.
Longterm outcome of patients with
acquired chronic pure red cell aplasia
(PRCA) following immunosuppressive
therapy: a final report of the nationwide
cohort study in 2004/2006 by the Japan
PRCA collaborative study group. Br ]
Haematol. #&#if5. 169(6):879-86.

doi: 10.1111/bjh.13376.

(raFk) Greth)
(D Hirokawa, M., Fujishima, N., Teramura,

M., Sawada, K., Bessho, M., Dan, K,
Tsurumi, H., Nakano, S., Urabe, A,
Fujisawa, S., Yonemura, Y., Kawano, F.,
Sugimoto, K., Matsuda, A., Karasawa, M.,
Arai, A., Komatsu, N., Harigae, H.,
Tohyama, K., Saito-Moriya, A,
Matsumura, 1., Omine, M., Ozawa, K,
Kurokawa, M., Arai, S., Mitani, K. (2017)
Identification of Adverse Risk Factors for
Survival in Acquired Pure Red Cell
Aplasia Receiving Immunosuppressive
Therapy By the Japan PRCA2004/2006
Study and Introduction to the New
Cohort Study PRCA2016. 59" Annual
Meeting of American Society  of
Hematology, December 9-12, Atlanta
Fujishima, N., Togashi, M., Hasegawa, R.,
Watanabe, K., Saga, A., Omokawa, A.,
Saga, T., Ueki, S., Takahashi, N., Kitaura,
K., Suzuki, R., Hirokawa, M. (2017)
High-throughput sequencing of IgG
B-cell receptors reveals frequent usage of
the rearranged IGHV4/IGHJ4 gene in
primary immune thrombocytopenia in
adults. 59" Annual Meeting of American
Society of Hematology, December 9-12,
Atlanta

B Ak, S, R —, R TR,
RH 5, MRAIGR, @Il F5, KA,
R E T, ik B SRR,
BIER (2017) BRI IFERES D
REWTFHEZHO 20T 5 720 D% ffi kit
[ Hij 1] & #5292 (PRCA2016) [t 75,
55 79 [ HARIMEF 2%, 10 H, )
R

Hirokawa, M. (2016) Recent updates in
acquired pure red cell aplasia in the adults.
Taiwan-Japan Hematology Forum
HST-EHA Joint Symposium and Special




Lecture, April 16-17, Taiwan
®  FIL 3k (2015)  FRIFERES D W & G
(A ) 55 77 [0l H AR # &FiT 5E
%, 10 A, &R
(6) Hirokawa, M., Sawada, K., Fuishima, N.,
Teramura, M., Bessho, M., Dan, K,
Tsurumi, H., Nakao, S., Urabe, A,
Fujisawa, S., Yonemura, Y., Kawano, F.,
Oshimi, K., Sugumoto, K., Matsuda, A.,
Karasawa, M., Arai, A., Komatsu, N.,
Harigae, H., Omine, M., Ozawa, K,
Kurokawa, M. (2015) Long-term outcome
of patients with acquired chronic PRCA
following immunosuppressive therapy. ,55

77 M HARMEF 2R, 10 A, &R

CEINGEERD)

@ I R (2017) FREFERSS. NEEHD,
FE—, A B (R MR SRR 0
FE 2017-2019. FEILAE, B, pp.109-112,
@ BNl (2017) FRIFEREE. SRHEHE, At
F2—BF (B) 1336 BMFRIC X 2FADIA
. 2017-18 “EERR. HARESHHRL, H
i, pp.693-694.

@ EN Fk (2017) AREFEREE. MR AR
() ZIMAE Z2W & iR D ABC 125.
BHTEE AL, KB, pp.99-106.

@  JEN F(2016) 1EMEIRIEERE OEAE &
18, Annual Review2016 [ =ANE
&, NENE, &8 %, NERT, RE
), HoMEEE R 49-55

® JEN Fk2016) AREEREE.  IMEEHHE
J— 1 KIHRE () MHEM R,
S & B #R1.247-250

© B (2015)  FRIFERES. MR EFIE
7 A PG 2 I BHARIME 2 (6W)
AL, BT, 196-198.

@ B B (2015)  JRIFEREE. 5 H DR
fa#k 2015, EE2ERE, ®HE, 650-651.
I iR (2015)  ARIFERES. mFATA R
7 A VLM BT - iR &A
R TP, T, 214-218.

© B B (2015)  JRIFEREE. R KERS
%20 i, FEILAE, BEL 1364.

(PESEIA PEME )
L

(% ofth)
nL

6. WFZEAHR%

(DR FERHE
B 3 (HIROKAWA, Makoto)
MHEKY: - RFEBEEY RWTTR - #0d%
FgeE &5 : 50241667

(2)georinss
AR~ (SUZUKI, Ryuji)

ENTABEIREE - ZBHEEMEE - R
F9eE &5 1 70373470

(3) FFEHHE
BEESE{ (FUJISHIMA, Naohito)
FRERSE: « BEZAE - ST
ge# &S 1 70422152

(4) IR I E
Jtii—=% (KITAURA,Kazutaka)

FE AR EE - S2WiAEIIeE - ifgE 8
e &5 1 00518136

(5)EERFEH
WAk (MATSUTANI, Takaji)
EZ AR RREE - 22 Bna Rt Ie
WEHHES 70372290

- W5t A



