(s RE 4 )
[ 16bm0504008n0005]
Rk 2 945 H 3 0H

WOk 28 A FZFE P JEOBH R K R WOE &

I EAER

¥ 4 0 (BERRE BAEEEBLG Ry NT—27 70 7T A (FEEROESLANA 7o)
(¥& EE) Research Center Network for Realization of Regenerative Medicine

(Highway Program for Realization of Regenerative Medicine)

WFIERRRERRES - (HARGE) 1PS Milai 2 2k & 3 2 i/ M| O BR % & iR
(% &) Development and clinical studies of platelet preparations based on

induced pluripotent stem (iPS) cell-techniques

MFERR A YSE (HARRE) ENLRAEARERY:  iPS MlapfrgeeT - #d% 1S 2
riE &k K4 (3% EE)Kyoto University, Center for iPS Cell Research and Application, Professor,
Koji Eto

FE ofE OB FRk28FE4H1IH O~ FEK294E3 A 31 H

MFFEBRSE R (HAGE) RS iPS MINLAFTERT « HEZGR - 2 1 GRELRFmbe  iPS AfEGER
BRI E R =)
FriE &k K4 : (3£ FE) Kyoto University, iPS Cell Research and Application, Associate Professor,

Megumu Saito

MR S HE (AARGEE) B KRR EEMITR - % - mire st
e &%k K4 : (J& ZB) KyotoUniversity Graduate School of Medicine, Professor, Akifumi Takaori

WHIEERSS R (HAGE) FEBRFRFPRE PR - Hd7 - PEEE  GERFWEE 1PS ML
PRBHF )
e ek K4 : (38 3E) Kyoto University Graduate School of Medicine, Professor, Akifumi Takaori

WHERTE A (AARGE) HERFRFBEEFER  GLRmbi o F-lflalaigt % — : CCMT)
Bz - mi)ll F
e &l K4 . (@ F8) KyotoUniversity Graduate School of Medicine, Professor, Taira Maekawa



WFEBR S (BAGE) R KRFERFREEZIER (BRI A ' 2—) - il - M %
e &hk K4 (3 3B) Kyoto University Graduate School of Medicine, Junior Associate Professor,

Manabu Minami

WFERRRE S (AARGE) FESRFRPPLE IR - Bz - /N1 E]
e &% K4 . (3% F8) Kyoto University Graduate School of Medicine, Professor, Seishi Ogawa

I BROME (RIEHERE)

1PS Sl i i oDt/ B L) D B PR I~ D BHAS BRI 13, 1PS HERE 2> & i/ INEE A= RiT BRI & 72 5 A58
{LEREMIAR Z BN L T~ A2 —k A" 7L, ZOEKMIKR~ A 2 —8 0 bHIREEE L
TR 2 B5ET 5 RSN TN D, ABFZERIR I, B F s X OVFFE O B AR BR RS s 2 [R] IRp | 2
W, BRI S B\, ERRIAERIC X 0 1PS MfaH SR MRS D2 etk & e TR T D 2 & AR
M7 gt LT 5,
HZERIFFE CORFLT_E Z L1, R =R R WIEF ISR 72 /MR (HPA % A )
DBFIZONT, KRIEMEEZERE R 1PS Mlan 6, X0 &E O @ WAL EAZ BRI O R 712 A2
L7z Thsb,
[FIRREG AT ZER & ONRBR A~ D XIIGTlE, sUERRSY: iPS MAEHFZEHT 23292 iPS Ml A kv 7 7 1
—>TH D YZWI Bk (HLA REA b7 141) 2>HIEBRAOEERROBSLIZ KR L, ~ A X —& L
Ny DRIYE L F D7 A )L A AR OMNEICE CTHAT, —F. YZWJI BEOHLYE TR CoHi
B ZOBEMERMIMRIZIERICHEA R TH D Z ENRE SN0, BERRBREGIRIET S Z
EDRHBMNERS T,
TSN DOWIFERRFE DR & LT,
(1) AN REASIEICBE T 287 2 m a2 2B, M/IMRPEAENA A 77 2 —DfF L %
DVEENGAF D e I A Eh L7z,

(2) "AF V77 2 —LIofE TR (B E-HAULTRER) (0BT 2 /WG R kiR, IRk
B, BRAFER RO ES 0 fIYE T SOP % it Lz,

(3) AW U EUE 2 Y 7= T I B O A 2 5 . AIEALEAZERRIRARE O B iR N1k & ffeNr L
770

(4) BUYE TR 4 2 HE A, {1/ Wi GPIb-alpha SIKBRESK KP457 (/I MiEEREHER) . B
KO e v RARA =F L (TPO) ODRAFETH 5185 1AW TA-316 (2T 2w CHEKZ1T-
77

The development of iPS cell-derived platelets for clinical application is based on the strategy of
establishing iPS cell derived immortalized megakaryocyte cell lines (imMKCLSs) as platelet precursor cells,
stocking them into ‘master cell banks’, and producing platelets after expansion culture from imMKCL
master cells. In this research and development, the basic plan is to develop both autologous and allogeneic
transfusion products, and then first conduct clinical studies that evaluate safety as the primary endpoint.

Notably for the autologous platelets, we improved the methodology and eventually succeeded in
producing an imMKCL of higher quality from peripheral blood mononuclear cell-derived iPS cells of a
patient with a rare platelet type that was not found among Japanese blood donors.



For the development of allogeneic platelets for clinical research or trials, we successfully established
imMKCLs from YZWJ strain, the 1% ranking homozygous HLA haplotype iPS cell stock clone provided
from CiRA. We were able to produce a master cell bank and proceed to viral and other safety testing done
by testing service companies. However, as a result of the decision that this cell line is unusable in clinical
trials due to a deviation event in manufacturing the YZWJ strain, the start of the clinical test is expected to
delay.

Other achievements in research and development are as follows.

(1) By referring to novel findings on platelet production mechanisms in the living body, we succeeded in the
development of a platelet-producing bioreactor and its optimized operation.

(2) SOPs of manufacturing processes after the bioreactor step (purification and packaging) such as platelet
culture suspension concentration, washing, removal of residual megakaryocytes etc. were optimized.

(3) A new method for generating imMKCLs only with materials that satisfy the criteria of biological origin
materials was established.

(4) Papers were published on novel drugs used in the manufacturing process: the platelet GPIb-alpha
cleavage inhibitor agent KP 457 (for maintaining platelet functionality), and thrombopoietin (TPO)
mimetic small molecule drug that substitute recombinant TPO, TA-316.
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The filter A, which was tried out in the final preparation process of platelet products derived
from iPS cells (PS-PCs) experimentally established by Prof. Koji Eto (Center for iPS Cell
Research and Application) and Megakaryon Corp., has been found to be ineffective to purge the
residual megakaryocytes. The purging procedure then was switched to brief centrifugation.
Considerable number of megakaryocytes, however, still remained. We therefore experimentally
used the micropore filter B. Since the purging efficiency was improved after introducing the
filter B, we keep thinking of the availability of it for practical use.

While iPS-PCs showed good swirling even after purification by the filter B, it was revealed
that they have larger diameters than those of donated platelets. This finding made us notice the
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need for some specification change of the blood cell counter device to exactly measure the
numbers of iPS-PCs and the residual megakaryocytes, both of which are larger in size compared
to normal human blood cells.

We further assessed the quality of iPS-PCs as blood products by some in vitro tests including
percent hypotonic shock response and evaluation of platelet shape by a stop and flow method,
each datum from which was found to be difficult or impossible to evaluate the quality of iPS-PCs
with precision. Platelet aggregation test cannot be measured by the conventional method and
evaluation is difficult. But it was measurable by changing measurement condition. On the other
hand, clinically significant tests such as platelet adhesion, aggregation and thrombus formation
in a flow channel suggested equivalent or higher hemostatic ability of iPS-PCs compared with
donated platelets.

In addition, the surface expression of Annexin V on iPS-PCs was assessed by flow cytometry.
We found significantly higher Annexin V expression on iPS-PCs, as compared to that on donated
platelets. We also examined the blood group antigen expression by i1PS-PCs. The surface
expression of ABO antigen, HLA and HPA on iPS-PCs have not been confirmed yet. We are
analyzing the surface expression patterns of HLA and HPA on iPS-PCs compared with those on
donated PCs.
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