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Abstract of Thesis

Megakaryoblastic cell lines provide abundant and inexpensive materials for production of a platelet substitute. The current
study summarizes several approaches to promote megakaryocytic (MK) differentiation of megakaryoblastic cells for platelet
production in vitro. K562 and CHRF cell lines were employed to represent the early and late stages of MK differentiation,
respectively, upon phorbol 12-myristate 13-acetate (PMA) induction. The efficiency of each approach for MK differentiation was
examined in terms of polyploidization, surface marker expression, and platelet-like fragment formation. In Chapter 1, the role of
oxidative stress in MK differentiation was investigated by H,0, treatment. The addition of H,0, significantly increased the
polyploidization of PMA-induced K562 cells. H,0, treatment at the beginning of MK differentiation had the greatest effect on
polyploidization, suggesting that the early period of MK differentiation is the most important stage for oxidative stress induction.
The increased polyploidization by H,0, was not associated with an increase in MK commitment, as determined by CD41
expression. Therefore, near ultraviolet (near-UV) irradiation was employed in Chapter 2 to induce endogenous generation of
various reactive oxygen species (ROS). Pre-treatment with near-UV promoted intracellular ROS accumulation in PMA-induced
K562 cells. Consequently, the elevation in ROS content by near-UV treatment promoted polyploidization and CD41 expression
of PMA-induced K562 cells. In contrast, the MK differentiation of PMA-induced CHRF cells was not affected by near-UV
treatment. It is likely that oxidative stress is not effective to promote differentiation of CHRF cells because these cells were
derived from more mature megakaryocytes than the parental cells of the K562 cell line. In addition, CHRF cells are p53 positive
and prone to apoptosis in response to oxidative stress. Therefore, in Chapter 3, a multi-kinase inhibitor, designated as
BMS-777607, was used to specifically target the signaling pathways of polyploidization. As a result, BMS-777607 strongly
promoted polyploidization and MK commitment of PMA-induced K562 and CHRF cells. The effect of BMS-777607 on
platelet-like fragment formation of CHRF cells was investigated further in Chapter 4. BMS-777607 treatment significantly
improved the CDA41 expression of platelet-like fragments without decreasing the fragment yield per cell. Based on the
aforementioned findings, this study is expected to fundamentally contribute to the development of platelet substitute production
in vitro.
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RFwIL, in vitrof/IMRAFER SEEIZEB VT, BEEERRMIEO ST nE XA 2 {RIET DEEE T AT JTHOWTHF
Lz,

ETHOIT, BEHERSICBIT DB A L ZDBEENTHOWT, @K FEICE S A Y TR L. @R bkED
WA Z23phorbol 12-myristate 13-acetate (PMA) (2 & o TH{LFHE S N7=K562MIld O EE M 2 KIgIZHms w5 = &
R LT, FRCMEBEIIICB W CEOHRENEE THDLZ L ZWALMC L. L LR D, EEMEosmncpil
AR~ — B — DR EIC L > TRl 2 2 BERLER L O BBV IZERERE oo 1o, RIZ, Flx OiFMERE
FHAZMBEANICB WO TREMICRAE ST D0, IRIMSEOMB~OBK R Z A L2, PUAIC X 2 0L EO A I
R 5T, IR RS IIKS62 A O MAN OTEERER R 2 NS $ 25 Z L 2% A L. FFICEGEEE & Fin
T —OEBEREMR L. LL, EERSEO%BI A RET S CHREMIZIZ DWW TR ERAE IR IC & 5 Bk
DI IIFER TE R o 72, F 2 TR OKBFTIE, CHREMIAD S MEEbICES %Y T, Fifle~1rF 3+ —FH
EHITH HBMS-T77607 % H L C, mEEALICBEE T 5 3 7 T VR ORI T L 2R A, FHRELT
BMS=777607 XM SH O INHI Z2 FEV, B b2 et T2 & L Hic, RE~—I—THHCADORBELEIMNT L Z &
EH ST LT, HZIZ, BMS-T776071C K - TEEZER L DMEE S 4172 CHREMIAL L 0 BEAE U 72 /MR IR IZ D\ T
B2 5 NCENR 21T o 7=, B S/ ARIE, BMS-T77607T 2 L7 s > 72580 0 Lt L ¢, #l
JaE & 720 OFEEBBME T T 252 L EWAIRIEZ R L, M/MRE L COMERH ET22 L2860l
7-.

PAE, HEasCE, EZERRMIEKOEZERSEOREL R T D & & IS, 5 SAv7z M/ INRERAR O 22 AT 4 5
WL, 7n vitrofl/MRAEEDTZOOIEBHMREZH 2260 THS. Mt (T%) ORFHXE L TIECH S H O
LD D.




