2015 2016

CRISPR/CAS9

Development of uterine leiomyoma model using CRISPR/CAS9 genome editing system
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Uterine myometrial cells contained a small but significant amount of
stem-like cells immediately after isolation from human myometrial tissues. The number of the
stem-like cells, however, decreased considerably when they are cultured in vitro. Instead of
myometrial stem-like cells, we introduced MED12 mutations, which are observed in approximately 70 %
of uterine leiomyomas, into human myometrium cells using CRISPR/CAS9 system, and analyzed
hormone-dependent cell proliferation and collagen expression. Preliminary data showed that MED12
mutation did not affect cell growth but tended to induce collagen expression. In vivo leiomyoma
model system is under development.

MED12 CRISPR/CAS9



B X C—19,. F—19—1. Z—19,.

1. BRSO 5

T A N S A MR R A T e i Rk
ETHRMERETHY. FEHTHDWIE
FORDIZEAETHZENRMLNTND,
EAEIZINE AT 0 A KBV ARIEMED
R THDLZ D, ESIIEEMED E W
30-40 fUAcMET 30-40% & EWVERTIRD 5
N5, RIS AR EER e Slc kv &
PED QOL ZH7e\V, RAHESCARBIEDJFIAIZ
LRV ELEETH D,

T ERFIEO AT LT E Mg Bk
THDHIEPTRIN, FTHED 40% TYth
KRG R PRI TS, & BIITHE,
IEDKI T0%IZMED12 D BMNIFET B Z &
VB L7z, S BICHRRNIC BT D - iE i iE
\ZEBVWNTMEDI2 OZ BT 1= AifE T L2
STV, L7223 5 MEDI2 8 BN+
ERED RN R R IS N E o
TR, 2Tl RV e o sk e
F - 1T FEEAE NG 35\ T MEDL2 D28 B 43
A L. in vivo MERETT NV ZBHRETHE
BICE -7, BERAICES L v, £
DA N = A LERIZHFEG L, TEHEOR
Bx B LI LWIBEIEOBRIC L Bk
THEEZD,

2. WO HW

CRISPR/CASO > A F A% W T EAiIES
EETNVORFE &I E V2 MED12 DR
BREPLNCT S,

3. WrFED I

CRISPR/CASO 3 AF A% FWT- T-EAIES
EETILVORBIZEWN T FTOEREZIT-
77o () FE BRI T 5 8iEa o
[l E 21T 9 7= FACS 12 L % side
population (SP) #fEIS K OF CD34+/CD49f+
AR DS BE - Syl X B 3BT K
WY 7B A 5 RT-PCR EIZ & D HEREfiT %
1To7=, Q@ FEVEHMEzZL T AL
ARG HZ—J Y LY GFP &3 &7z,
characterization D7=WHIT, HoEar Ly,
V=7 = RRAT, YRR AT o T,
(3)MED12 (D ZEH|Z >N T S-VAR AT TZE B3
EHEME~E T RELHEH T,
CRISPR/CAS9 o AT LI L 0 MED12 DZERAK
I EGETEL EELTWD B2k T
D2 FEEEER L, v — 7 = AN CHER
L7, 2 MED12 Z8 BAER D HE%E A MTS FifhT 1
koT, ag—FUREEVTNVHA A
RT-PCR (= & > CHENT 24T o 7=,

4. WFZERE

FIRIA L 0 BBEE % O 1 7 i
121, SP i LU CD34+/CDA9F+HHEIa A3 15
EL, ZhonepfifaRt 2683252 L
FERR L7, FATRIR O 15 i kg2 &
Bon- FEmMaLER L-RBICL T
7 A VAT GFP & A L7/ Tk, @i
FEBEIZER O LN A DD, fRD THH D SP
HIFS LT CD34+/CDA9f+#l A L 2NfE(E L T
W oTe, T OBl & TIEs] & i

CK—19 (d:m)

VN T O R R O RRFE O RERR I N #E C b
277,

7 Z TR S HRE T, e AR
ETNOWEEALDL Z LT LT, £9. L
VFTANAZHAWTCFP TER L7 ME
WO W M MRk B kMmoo
characterization #4317 272, 2L 5 Dl
Jas, ZE O ZRRTH mOEEIEREZ R L,
SIS t~—Hh—, =A a5z
BIK, BIO Yu X 2A7no o/ KE R
THZLEEHOMI LZ, 72, G N Rk
(X DY RAIC T, YR B 2580
BN EBHER LT, 2 b Ofn A EED
FEARR~ T ADBEYIE T IS 5 & kR
REIT/NS DN S G 7B il iR L &
METHZ bR LT, BEND, 2okl
I FE RO EET2MBE LT, 4
BOFEHERETT VEERT DICEL
T-HRMEITHD Z EPNRENTZ, TNET
TEOEVE AR (FE AR IE) O T0%(2 MED12 &
G OERPFEET L ERAONTED,
<7 ANZBWT T ER AT Cre-1oxP v &
T L& FAWTCMEDI2 ICERAE AND & T B
FEAERRAR S AT D Z &, AR 70y =
7 FEHEELERICEE SN Mittal P,
et al., J Clin Invest, 2015), L2>LEt k
FEH RO BT, MEDI2 Z5 B3 ) il
FAEDRFIZR VGRS TN N
728, Fxlx. CRISPR/CAS9 T AT Az A
T, kRS bk GRP AZERs - i Al i | 2 MED 12
BHRAEAEATLHZ L& R, ROEED
EW BT 2 DD MEDI2 DER A B AT H Z &
WS LT 2405 O % L CHY%itRE
TR L Z A BEROFEEZ) D BT
NOEBIIEO NI oT, £ THER
JEMECREAOFE VT —F &) T
A I RT-PCR A HWTRT L& 2 A,
MED12 ZEBERCTa T —4 B O RN
BOLNTZ, EHlzAtrSyYy (B) v
gATry (P) FAREGICEaT—5 v
FEOHEIMEM B bz, BIfE, Zhb
DM Z 2T —4F AL, E R~ T X
DB T~ L in vivo +EMHIEET L
EBR A D TN D,

5. EIpFEIGm L
(WFFEFRAE . WHIEo 8 M ORI IE4 12
(=)

Udessamsr) (B 16 1)

O R R : Em ABHEIRIC IS T 5 HAEE
o HAEFEOBUR, BRK & AR ER
2017; 71(2): 268-272. A i
URL:
http://medicalfinder. jp/doi/pdf/10.
11477 /mf. 1409208968

@ Hellstrsm M, Moreno-Moya  JM,
Bandstein S, Bom E, Akouri RR,
Miyazaki K, Maruyama T, Brannstrom M:



Bioengineered uterine tissue supports
a pregnancy in a rat model. Fertil
Steril. 2016; 106(2): 487-496. # i
DOI:

10. 1016/ j. fertnstert. 2016. 03. 048

Masuda H, Maruyama T, Gargett C,
Miyazaki K, Matsuzaki Y, Okano H,
Tanaka M: Endometrial side population
cells: potential adult
stem/progenitor cells in endometrium.
Biol Reprod. 2015; 93(4): 84. &t h
DOI: 10.1095/biolreprod. 115. 131490.

Maruyama T: Stem cells in the uterus:
past, present and future. Semin Reprod
Med. 2015; 33(5): 315-316. £ i
DOI: 10.1055/s-0035-1563408.

Gurung S, Deane JA, Masuda H, Maruyama
T, Gargett CE: Stem cells in
endometrial physiology. Semin Reprod
Med. 2015; 33(5): 326-332. &Ffy
DOI: 10.1055/s-0035-1558405

Bulun SE, Moravek MB, Yin P, Ono M,

Coon V JS, Dyson MT, Antonia N, Marsh
EE, Zhao H, Maruyama T, Chakravarti D,
Kim JJ, Wei JJ: Uterine leiomyoma stem

cells: linking progesterone to growth.
Semin Reprod Med. 2015; 33(5) : 357-365.

e
DOI: 10.1055/s-0035-1558451.

Cervells I, Santamaria X, Miyazaki K,
Maruyama T, Simén C: Cell therapy and
tissue engineering from and toward the
uterus. Semin Reprod Med. 2015; 33(5) :
366-372. A HiA

DOI: 10.1055/s-0035-1559581.

Ono M, Maruyama T: Stem cells in
myometrial physiology. Semin Reprod
Med. 2015; 33(5): 350-356. A FifT
DOI: 10.1055/s-0035-1563602

(%5 68 [A] H ARPERMm AR P BT SCE
(EFEZERM) ] Ono M, Kajitani T,
Uchida H, Arase T, Oda H, Uchida S, Ota
K, Nagashima T, Masuda H, Miyazaki K,
Asada H, Hida N, Mabuchi Y, Morikawa
S, ItoM, Bulun SE, Okano H, Matsuzaki
Y, Yoshimura Y, Maruyama T: CD34 and
CD49f double—positive and lineage
marker—negative cells isolated from
human myometrium exhibit stem
cell-like properties involved in

pregnancy—induced uterine remodeling

Biol Reprod. 2015; 93(2): 1-9. &%
DOI: 10.1095/biolreprod. 114. 127126.

©

(%

)

IR, DMNFEE: v b TE OB
B IO DR — 4
IENSFEfHEE T — BAREFENS
FELMESE 2015 ; 200 29-33. A LR
URL:

http://jsre.umin. jp/15_20kan/20-11r
eviewb. pdf

=%K] G 8 1)

[#BE5 > v R 7 L] Masanori Ono,
Tetsuo Maruyama, Mamoru Tanaka,
Daisuke Aoki, Serdar E. Bulun: Role of
stem cells in pathophysiology of
uterine leiomyoma. 5th Asian
Conference on Endometriosis (ACE2016).
September 22, 2016, KIKEESHES

CRBRF + KPR )

[ ¥4 5% # 1#® ] Tetsuo Maruyama:
Bioengineered uterus and endometrial
reconstruction by stem cells. 21st The
International Federation of
Gynecology and Obstetrics (FIGO)
World Congress of Gynecology and
Obstetrics. October  4-9, 2015

Vancouver (Canada).

(57 84 [a] ALHLVE = Eaii] SR -
HEME ARSI 2R B OEHNE & A T L DR
L HAEEZE~ORRH. 84 Fdr BT
X BERBRFEEH GRS - Hrfe
X) 201546 H 23 H

Kaoru Miyazaki, Yuki Ueno, Hirotaka
Masuda, Hiroshi  Uchida, Tetsuo
Maruyama: Decellularized uterine
matrix can promote uterine

regeneration in vivo without immune
rejection upon allotransplantation.
International Federation of Fertility
Societies / Japan Society for
Reproductive Medicine (IFFS / JSRM)
International Meeting 2015. April
26-29, 2015, /X7 ¢ o (4&R)l
W - BT

BB, FULER, B S —T v
PEAT aA BIXWT/ B-DT =22 7
Nef LT EREZEE S5, 4 88
[BlHARNGWFER AT V=2 —d—
5= (oD - TREX) 201544 H
23-25 H

(XF) Gt 3 )

)

Ono M, Maruyama T, Fujiwara H, Bulun
SE: Stem cells and uterine fibroids

“Uterine Fibroids and Adenomyosis”
eds: Konishi I, Katabuchi H. Springer,
Japan. in press, 2017




@ Maruyama T: Stem/Progenitor Cells in
the Human Endometrium. “ Uterine
endometrial Function” ed. Kanzaki H.
Springer, Japan. 2016, 139-155

(PESEIA PEHE)
Otkee Gt o )

A PR
LR
MR
T -
T
HFEFEAH -
E NS DH

OomfEkee Gt o )

A PR
LR
MR
T -
i
BAFHHE
E N DH

(£ Dfh)
B JEFR R T E e b NFL R - EFEN
Tr AT SEEE
URL:
http://www. obgy. med. keio. ac. jp/research
/03rep—endo. php

6. MR

(D) WFgEfzFs

Full #rk (MARUYAMA, Tetsuo)
BEMEFEEAR T - R - HEEER
&% 5 : 10209702

(2) 9oy

WH ¥  (UCHIDA, Hiroshi)
BEIEFRFANR T « RIS - AN
oeE &S 90286534

F+E  fEFE (MASUDA, Hirotaka)
BEWEFEEAR T « [R50 - AT
FgeE 25 1 80317198

/NEF BEfE (ONO, Masanori)
BEEFFAR T - RS - ILEFSEE
WFeE /K : 70348712

FEWE % (ARASE, Toru)
PEIEFFAR T - RS - ILEFSEE
s 20348709

(3) HHENT T
7L

(4) Wt 13

B i (TAKAO, Tomoka)
BEMEFEZARY: « [R50 - FHTBIE
WFEE &5 40612429



