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Abstract

CNETORRTHFEES K, aurora

kinasefl E H M I TAKTIORBE O LE L FHARI >TVB 2 &, & KUmyristoyl AKT3
B AR TEAURKFEEE N FE T Saneuploidy®D HEAWHE D & ZRLTE L, AHRT
(&, AKT3OREA, s HOMBIZH W T, M Lo EERAFE T S multipolar spindle®
HRBAEICESEETINICODVWTHRALE, HERFEFETOREOZERHFICSVT, b
EBEHCT 1164 S XU E N IREEA2780M A2 D multipolar spindleD HIREE K., ThEFN2%

. 12%TH 2 fz. HCT116HHRBIZTEHRAKTITH D myr-

AKT3%Z REFRKHR E B 1-HCT116/AKT-144H2 8 &K O'HCT116/AKT-184H B2 D multipolar

spindleD HIRSEE (X, £EIZ3%TH 2 =, Aurora

kinaseFE EHVX-680lk. HCT1164HF2 M multipolar spindleD HIRIEE %#8% A& B 1=AH", HCT1
16/AKT-14#A2 & & T'HCT116/AKT-184H2 M multipolar spindle® HEEE (F4% TH V), TOIEK
EDBA 21z, AKTRHERAZDS363NMETE, EEHROMEREZRL Iz, LA 2T, HCT116#
RICEVT, EHRAKTIG., BEEEANFET Zmultipolar spindleD HREEEETEED Z&AH
RENL, A2780#IF3 I EMREAKTITH DAKT3 (E17K ) ZZERE S H 1-A2780/AKT-264HA2
& K T'A2780/AKT-27#BE dmultipolar spindle® HEIEEE, TNhEN2%, 3% TH 2. LD
2T, A2780MRZICH VT, EMHEAKTIR, EERFFETOBEOEERAICHEVTE, mu
ltipolar spindle® HIRSBEZR T E Bz, £/, Aurora kinasePEEHEVX-680. AKTFHEFRAZD536
3ldk. A2780#fIFE. A2780/AKT-26#lIFE & & TPA2780/AKT-27# B M multipolar spindle M HIRIEE %
BAE LA, A2780/AKT-264AI2E & T'A2780/AKT-27#HRBICE 1D Ch S DBEERFET TO
multipolar spindle® HIRIEE (£, A2780MRB R W IED 2z ALKV, JEHBAKT3IE, multipolar
spindleD HIRFEZRTE BB /ML =,

In previous studies, we reported the upregulation of AKT3 in cancer cells resistant to aurora kinase
inhibitors (AURKIis). We also reported that the levels of AURKi-induced aneuploidy in myristoyl
AKT 3-transfected cells were lower than that of the parental cells. In the present study, my
laboratory members and | evaluated the effect of AKT3 on the formation of multipolar spindles
characterized by more than three spindle poles in the mitotic phase of cell division. In normal
culture condition, frequencies of multipolar spindle formation in human colon HCT116 and human
ovarian A2780 cells were 2 % and 12 %, respectively. Frequencies of multipolar spindle formation
in HCT116/AKT-14 and HCT116/AKT-18 cells that stably express myristoyl AKT3 were
approximately 3 %. AURKi VX-680 increased the frequency of multipolar spindle formation in
HCT116 cells to 8 %, however, those in HCT116/AKT-14 and HCT116/AKT-18 cells were only 4
%. Similar results were obtained when cells were treated with AKT inhibitor AZD5363. These
results show that active AKT3 lowered the frequencies of inhibitors-induced multipolar spindle
formation of HCT116 cells. Frequencies of multipolar spindle formation in A2780/AKT-26 and
A2780/AKT-27 cells that stably express E17K-AKT3 were 2 % and 3 %, respectively. This result
shows that active AKT3 lowered the frequencies of multipolar spindle formation of A2780 cells in
the absence of inhibitors. VX-680 and AZD5363 increased the frequencies of multipolar spindle
formation in A2780, A2780/AKT-26, and A2780/AKT-27 cells. The frequencies of multipolar spindle
formation in the inhibitors-treated A2780/AKT-26, and A2780/AKT-27 cells were lower than that in
the inhibitors-treated A2780 cells. These results show that active AKT3 lower the frequency of
multipolar spindle formation.
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Alteration of proliferation signals in cells resistant to molecular target drugs against cancer

1. BIERREEOMUE

NFETOMER THFEESIL. aurora kinase FAEZEMEMAI T AKTI DRI O FTELFHIENE I >TLVSIE. B LU myristoyl
AKT3 E AR Tl& AURK [BEZE A EE T B aneuploidy O)Hjﬁb\#mﬁﬁuéné_tén-bt%to AFFE TIL, AKT3 DFRIA., {fa
SEDO M EIZHE T, 3 ELLE O#HERKRIBENFFE IS multipolar spindle DHIRFEEICESIFE T HMIDOWNTHET LIz, [BEXEIE
FETOEBEEDEESEEIZE VLT, ENERRE HCT116 MBS LU ERINERE A2780 #IfE D multipolar spindle D HIFLEE (L, Th
Fh 2% 12%THoT=, HCT116 HHRAIZE MR AKT3 TH D myr-AKT3 R EHK IS 1= HCT116/AKT-14 iR H LU HCT116/
AKT-18 #if81 D multipolar spindle D HIRFEE (L. &1 12 3% TdHo71=. Aurora kinase FAEZE VX-680 &, HCT116 A8 D multipolar
spindle D HIRSEEZ 8% K 7=A%, HCT116/AKT-14 #ifE3 KU HCT116/AKT-18 #IREZ D multipolar spindle M HIRSEE (& 4%
THY. ZOEKILDIEM 1=, AKT [BEZE AZD5363 DB TEH, BHRDIBERZRLIz, L= > T, HCT116 MAEIZHE LT, SEHER
AKT3 [£. FEEEHIFEE I S multipolar spindle DHEIREEEE T IS EMNRINT=, A2780 HIREIZSETER! AKT3 TH 5 AKT3
(E17K) R ERE S t1- A2780/AKT-26 HIEEH L1 A2780/AKT-27 HBE D multipolar spindle M HBSEE (L. TN F N 2%, 3%TH
otz LIzhAS2T, A2780 MREIZE WL TIL., SEME AKTS (X, HEEEFHE TOEEDEEEHFIZELVTE. multipolar spindle D HIF
SEEEET I 1=, £/-. Aurora kinase [HEZE VX-680, AKT [HEZ AZD5363 (L. A2780 #lii. A2780/AKT-26 #HRE & LU A2780/
AKT-27 #IF3 D multipolar spindle M HIRSAEFIE K I 1A%, A2780/AKT-26 HEREH LU A2780/AKT-27 HIRAIZEI1TH SO
EEEFTE T TO multipolar spindle D HIRSERE (X, A2780 ffE KYIEAST=, LLEKY  EHE AKT3 (&, multipolar spindle M HIR4E
EZETIELEEERL-,

2. MRERRAEEOME FHR)

In previous studies, we reported the upregulation of AKT3 in cancer cells resistant to aurora kinase inhibitors (AURKis). We also
reported that the levels of AURKi—induced aneuploidy in myristoyl AKT3—-transfected cells were lower than that of the parental cells.
In the present study, my laboratory members and I evaluated the effect of AKT3 on the formation of multipolar spindles characterized
by more than three spindle poles in the mitotic phase of cell division. In normal culture condition, frequencies of multipolar spindle
formation in human colon HCT116 and human ovarian A2780 cells were 2 % and 12 %, respectively. Frequencies of multipolar spindle
formation in HCT116/AKT-14 and HCT116/AKT-18 cells that stably express myristoyl AKT3 were approximately 3 %. AURKi VX-680
increased the frequency of multipolar spindle formation in HCT116 cells to 8 %, however, those in HCT116/AKT-14 and HCT116/
AKT-18 cells were only 4 %. Similar results were obtained when cells were treated with AKT inhibitor AZD5363. These results show
that active AKT3 lowered the frequencies of inhibitors—induced multipolar spindle formation of HCT116 cells. Frequencies of
multipolar spindle formation in A2780/AKT-26 and A2780/AKT-27 cells that stably express E17K-AKT3 were 2 % and 3 %,
respectively. This result shows that active AKT3 lowered the frequencies of multipolar spindle formation of A2780 cells in the
absence of inhibitors. VX-680 and AZD5363 increased the frequencies of multipolar spindle formation in A2780, A2780/AKT-26, and
A2780/AKT-27 cells. The frequencies of multipolar spindle formation in the inhibitors—treated A2780/AKT-26, and A2780/AKT-27
cells were lower than that in the inhibitors—treated A2780 cells. These results show that active AKT3 lower the frequency of
multipolar spindle formation.
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