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We, Megakaryon Corp. has developed evaluation technology of quality of iPSC-derived platelets in collaboration
with the groups of Dr. Akira Miyazaki (Professor of University of Miyazaki, Faculty of Medicine) and Dr. Shigeru
Kawakubo (Hitachi High-Technologies, General Manager of Technology). We succeeded to obtain a large amount of
iPSC-derived platelets by developing the manufacturing processes, which includes the process of immortalized
megakaryocyte cells (MKCL) culture process, the process of maturation and platelet release from MKCL, the process
of separation, concentration and formulation of platelets. Establishment of these manufacturing processes gives us to
prepare the formulated iPSC-derived platelets of up to 2x10** (corresponds to 10 units of PC) in transfusion bag.

The quality properties of iPSC-derived platelets prepared by above mentioned methods were evaluated by
establishing various assays in vitro including newly developed electric microscope (EM) system, and their efficacy
was analyzed in animal thrombocytopenia models. The quality properties and functions of iPSC-derived platelets
were analyzed by reference to the FDA pending guideline as below. Platelet surface markers CD41 and CD42b as
identity test, the enhanced expressions of surface antigens of PAC-1, CD62P, Annexin V by agonists as platelet
activation markers, estimation of megakaryocyte cells in formulated platelets as purity test, these all assays were
established by using Flow Cytometer. The ELISA assays to evaluate release of PF4 and beta-TG from platelet
granules were also established as activation markers. The estimation of platelet aggregation by Aggregometer and
the observation system of clot formation were established as in vitro functional assays. The hemostatic activities of
iPSC-derived platelets were repeatedly shown in the rabbit thrombocytopenia models.



The micromorphology of the platelet structure is important parameter to know the quality of iPSC-derived platelets
in comparison with donor platelets. We newly developed high throughput EM system to enable accurate and simple
observation of microstructure such as secretary granules and open canalicular system of platelets. We elucidated the
same resolution image with that of ultrathin sections by transmission EM (TEM) could be obtained in sub-ultrathin
section by application of scanning EM (SEM) principles. In parallel, new software to analyze and quantify platelet
size and internal ultrastructure of platelets and data base to reserve and control big data of these images. Establishing
these new EM systems could enable us quantitative comparison of the microstructures of iPSC-derived platelets and
donor platelets and future evaluation system to evaluate cell quality, which is generally applicable to quality assay

systems for other cell therapy products.

III. RO/ ~DFE

(1) %k MeEkEicBI 53 30—% (72L)
ML

(2) B8« VURY T LEIIBITDHE « NAX —FE
1. AMED BAEEBRNHT VART T A KRR — EOREERE. TKP T—7 > > 7 1 &)l 2017/2/2,

E

(3) THERE OB « HIfrifitt ) 2k 2000 fiA
B

(4) FrarHiE
ML



(A4 )

I EAER

WFFERAJE RS

WFIERA T Y &

e ik KA

ESO i} R

5y ARFFE

PrIEiRE A

WHIEPAFE Sy 1

s i KA

[16be0104011h0301]
Rk 2945 H 26 H

WOk 28 A ZFE P JEOBH B K R WOE &

(AAEE) AR ORI 1 - SR AR TS T2 (AL BRI 00 el
1 7= FEAT 155 O B 58)

% §h) Project Focused on Developing Key Evaluation Technology: Evaluation for

Industrialization in the Field of Regenerative Medicine

(HAGE) iPS Hifi f skl MR EAd K OBUE R~ 2 2 —® L0 7 O B E B
A% D BH S
J< &) Development of Evaluation Methods for Quality Control of iPS cell-derived
Platelet Products and the Source Master Cell Bank

§|2

Tl

(BAFE) (BR) AHA VAL COOFH HEBHFELZ— ®BUX—FE i
(¥ FE) Megakaryon Co. Ltd., COO & Kyoto Development Center, Director,
Kenichi Akamatsu

PRk 2845 H 25 B~ “FRk2943 A 31 H

(HAGE) HH7 = — X2 d D AH)—HEH O ERZERHaE D5 |
~ AL —T UIERE & U CERRITC & B Rl BT O e E
(¥ &) Establishment of Evaluation Technology for the Selection of Master Cells from the

Heterogeneous Population of Proliferation Phase Megakaryocyte Cell Lines

(AARGE) ENLRFEANRERY: 1PS MifasfstiT #dz LG 2
(Z=  FB) Kyoto University, Center for iPS Cell Research and Application, Professor, Koji Eto



II. FBROME (RIEHERE)
WFZEBR R A L D WRE DS E

WHFERHRAERAE « (BK) AWV A COO . mHBA¥trZ— v Z—K FRfE— b
s =2 M,

WFZEBRFR A & 233 2 1PS Ml Ko i/ IR O BRI A~ O BR S HkM 1 X, 1PS Ml 2> & 1fi/)s
WPEAE O RIBSHAL & 72 D AR L EAZERAIAEEGmMMKCL & 4T 72) 2 BN L C~v A X —& L
L. imMKCL O~ A % —& /LN 7 b i/ & 53 5 5 RICE STV D, ARk, (1)
Ifi/ MR PEA MR C & 5 AN B N ERZER & A UilaR iy 288 L, (2) ¢MYC, BMI1, BCL-XL
D 3 BIn T2 mAFEI S E D &9 9 % OMERITE —ZsMiasEE 4~ — 5T (3) 3Ex
T ORBIFEH AL R by 7 LB OFERE RSB 5B TIE, 1 0-1 5 %D EZEMaD
T DML R EE AN B 53 2 R — M % R g R RS U STz,

Z 2T, BRAAEREER, /RIS O B B 72 [(Rtal-tubulin (TUBB1) O3 H & #05¢ TR+ 25 2 &
P ArREZ: TUBBL BBLL R — 4 — 7 A v EERMILK (TUBBI/VENUS imMKCL) % Ef L7, H28
FETIE, ZOBERBAREIEE O BRItk E 7 n—=0 7 L, St X o8 ZREBLT
DI DG A RN B OIIEN 2 G5 Z LISk L, &0 2D OMIER & 304 v %
7 FEBRE O mWEER] & 53 WERIC 3 1T TR 217 > 72 & 2 A, TUBBL I EWER TIX, 98%
DHGABERCTH D Z L 2R Lic, 2D Z E0h, MIKEED ZEME - R —PEDRARN THEHE
BNCBE G- 2 IRER 72 BRR L, 5l & 72 D BE - OB RBISE b,

FROT7 Fr—F L LT, MANEO miRNA O35 H L, EEEE b 5w K% iPS
FARRAFFFE T O 77 I B2 23 B L7z miRNA A A » FIEAH AL, TORE, FED miRNA |2
LD BOSHEIZ RN TIT - & 0 &l IMRPEAD EWERT EARWERID 2 DIZ R CE 5 2 & 2 Rl LT,

The development of iPS cell-derived platelets for clinical application is based on the strategy of
establishing immortalized megakaryocyte cell lines (which we named, imMKCLs) from iPS cells as
platelet precursor cells and producing platelets from the imMKCL master cells. (1) imMKCLs express the
same cell surface molecule as the in vivo platelet-producing cells, megakaryocytes, and (2) under the
induced expression of 3 transgenes, c-MYC, BMI1 and BCL-XL, 99% of imMKCL MKs show uniform
cell proliferation rate. Whereas, (3) under the maturation process after stopping the expression of 3
transgenes in static culture conditions, we observed “heterogeneity” in platelet biogenesis, a problematic
issue that only 10-15% of imMKCL contributed to platelet production.

Therefore, we generated a TUBBI expression reporter megakaryocyte cell line (TUBB1 / VENUS
imMKCL) which is capable of monitoring the expression of B1-tubulin (TUBB1), a protein specific to

mature megakaryocytes and platelets, by VENUS fluorescent protein. In fiscal year 2016, cloning of



imMKCL in the cell growth phase was performed using this fluorescent protein VENUS expression as an
indicator, and multiple clones with a high percentage of cells with high VENUS intensity were successfully
obtained. When these cell populations were analyzed after sorting into populations with high intensity or
weak intensity, it was confirmed that 98% of the cells in the high intensity population was mature
megakaryocytes. Further in search of causal factors which are fundamentally and directly related to
diversity / heterogeneity, a list of candidate genes was obtained.

As another approach, the miRNA switch method, developed by Professor Hirohide Saito at CiRA, was
introduced. As a result, it was found that the reactivity to a particular miRNA could be clearly separated
into two cell populations, a population with increased platelet generation and another with decreased

platelet generation.
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