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II. FBROME (RIEHERE)

Mieap filffifE X k=2 N U 7 SWEEHEAE (LUT Mieap il MQC #6HE) OB AICIIT D BE &
Z DN ABERIEEICBT 58 L BEEMHICHOWT, OKEN AMRBROMT (FERE) ., @ =5
L~ T AN (in vivo), @ ML L~V OfENT (in vitro), @ 3 DOFMT L~V TR L ZT
LU T ORER 21572,

D FREED AFFROIEITIZOWTIE, ZNFN 60 FIFEEDOKIGN A « BB A < FER A« AR
IRA AR A AV T Mieap Hill#EIPE MQC #$IEICBI 2 00 7 D7 /) L« =BT ) LFRHT M OV i B A%
MIFRNT 21T > 7=, fEF L& L C. Mieap il MQC M8 ZAEIRN O 23 AV BREE I I W CRBHE IR
EHAL S TEY . BABDREEIZE T 2EEKNOR AMILIZIINARRNEE I ha R TR
FEICEML WD Z L2 IO NAFIERBEM 2T R & UCRHER L7z, Zib ORRITim U R
TETHDLN, RIFENAO—ET — X2 L CIIBEICEE ORI E TSI Lz (Kamino et al.
Oncogenesis. 5: el81, 2016.),

@ EF /L~ ADMHTICBI L Cid, Bk oS ALK C S 2 B0 T KBRS A« B8 A« DS AT
BFAIL T, Mieap / v 7 77 b~U 2% HWT Mieap KINAET N~ T ZADOBFEZED, 21 b3
FEOFTRTUZOWTET L~ T ZADRFICHE) LT, Mieap REBRGHRAET L~ DA (Apc'™'~
7 A) TlX, Mieap KIEIZ K DMEBEORAEFLOPE RGN, B O « 23 AL OB 72 EHELE
H., B I har U TOBENERE I har R THKEEBREA L AOHEMZZEHL, b
DRI R L= (Tsuneki et al. Sci Rep. 5: 12472, 2015.), F7=. Mieap KEE N
IET I A (Gan ¥ A : K19-Wnt1/C2mE) TiE, 17 MRS 20 Wl E TCOFEFEHIRB AN T,
EHEIENAEFIET S Z & 2R L, 30 Bl EOE# Mieap KHE Gan ~ 7 A TIXA AMIKE O 4
B ZRDTZ, S HICHBRENT L1TIE, C0X-2 & PCE2 DA ZMAATE B RIEETT L~ 1T A
(K19-C2mE) (. 1@% Wntl 72 LIZIZFEA A LRWAS, Mieap K38 K19-C2mE ~ 7 R ZERL LAEHT L
To& 2 A Mieap KEEHRIEETT L~ 7 AL 60 HEHIZBWTHBAZRIE L, S LI AMMIEO M
FIRMERD, Mieap KHH Gan v 7 A L[FABEOFTRAZ R T2 2 L2 A L7 GRlRETE),

@FE L ~L DT I B TIE, Mieap HIlHPE MQC HERED 2 DD A H =X LT 5 MALM (E18)
&MLV (HEBR) DIEREOBRRD FHRARIZAE) LTz, E7-, Mieap fiGHEEHE & LT UVRAG Z[FE L,
MIV RGBT D EEAMNERNFTHDHZ 2 RH L, MIVAENOI b2 R 727
RTERE « R LTRIT D AN— 2R AP 2 58T 5 Z L 25E L7z, F 72 MALM [ X 1E 5
FUIZBWTERBRZERIE CHEINDL Z &, ARNOI hay KU 7 OB E 7k - Ml THEEL C
WD Z & MIVIZAERNOEREZ ML CRAEL TWDH Z LR E&EFE LTz, PLEITT T
XHETETHD,

PLEDOSENT S, (1) Mieap fHlfHME MQC K51 b= RU 727 L2 _RCOMIBICIEFEET D
APRRZMRERE CTH Y . I b R T OMEEBICHEERERZRZL WL 2L, (2)
Mieap fllHIPE MQC BERE IS AMNHIMERE L LTIV T WD L B X Biv, AEEREDRGREIX. NAMD B
FIZREWT IPARRMNEEI Far R T OoFEFEEHE, ZORFEI Far RUTRBADHE
Ao PEEE - 2 - MBSO driving force & L TEIWTWA RIEEMEZR$Z &3 TE 7=,



In this project, the role of the Mieap-regulated mitochondrial quality control in cancer was examined in (1)
clinical level (patient), (2) mouse model level (in vivo system), and (3) cellular level (in vitro system). The
results are shown below.
(1) Clinical level (cancer patient):
The status of the Mieap-regulated mitochondrial quality control in clinical cancer samples was examined by
performing genomic, epigenomic, and histopathological analyses with cancer and normal tissues of nearly 50
patients each in colorectal, gastric, pancreatic, and breast cancer. As the result, we could demonstrate that the
Mieap-regulated mitochondrial quality control is frequently inactivated in human cancer, leading to the
accumulation of unhealthy mitochondria in cancer cells in the in vivo hypoxic tumor microenvironment. We
already succeeded to publish a part of the result (Oncogenesis. 5: €181, 2016.).
(2) Mouse model level (in vivo system):
In order to examine the in vivo significance of the alterations of the Mieap-regulated mitochondrial quality
control, we generated and analyzed the Mieap-deficient colorectal (ApcM™* mouse), gastric (Gan mouse), and
pancreatic (Ptfla-Cre/LSL-Kras®'?P*) cancer mouse models. We succeeded to establish all of the three kinds
of cancer mouse models. The Mieap-deficient ApcM™* mice exhibited a substantial increase of the number and
size of the intestinal tumors and more advanced grades of adenomas and adenocarcinomas, leading to the
remarkable shortening of the lifetime. In addition, unhealthy mitochondria dramatically accumulated in the
tumors of Mieap-deficient ApcMi"* mice, and generated high level of reactive oxygen species (Sci Rep. 5:
12472, 2015.). We also obtained the similar results in Mieap-deficient Gan mice and Ptfla-Cre/LSL-
Kras®12P"* mice.
(3) Cellular level (in vitro system):
We succeeded to visualize the process of the MALM (repair) and MIV (elimination) by performing the live-
imaging. First, MALM occurs, and then MIV is generated around the area of the mitochondria. We also
succeeded to demonstrate that MIV is the non-canonical mitophagy that plays a critical role in cell death.

In conclusion, we suggest that the Mieap-regulated mitochondrial quality control mechanism functions as a
tumor suppressor, and that inactivation of the function in human cancer causes the accumulation of *“cancer-
specific unhealthy mitochondria” in cancer cells under the in vivo hypoxic tumor microenvironment, which

could play a critical role in cancer development, progression, aggressiveness, invasion, and metastasis.
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