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Abstract

FAB TR Tk, miEIS%Z K FSerum Response Factor(SRF)IZ #&4 9 % Megakaryoblastic
Leukemia (MKL) 10OMRABEAD . 7O FUBEICKL > THBE h, FIERMARL SEEHHERAD
PMLEFEITD 2 RELEE. BRER, TUOTFUHREROBEEZNERDIZET, AR
iR DRI L, EREEZIFTERVESSAEVWS ZEILDODVTHRLTWVWS, KR
T, XZAZAVENnVivoRRRTEBNFHETILE L TORATEEZREL 2, ETHD
27/ LmEFAMTICRISPR/Cas9% A W\ T X A H i & B F Serum Response Factor(SRF)i&{=
FOREZRAKSRFEEXIANRBKEZHIU LIz, ETS5T7 14921 XN BENRETE.
<DEBEEFTEENRSH, 75714V 1TRHR2EOSRFEEFHFFELLZ, LALXXAS
RFEGEFE., PBLKEELEREFNATESDTF—EIR—ALTRE—TH 2=, CRISPR/CasdHiiTic
KV SRFEEZTFODNAREEEMIETEREZELD LS ICENEIIZHREL, H500ENDR k%
BORM. 6L<E, BEICKDTL—ALY 7 NTDNARBEHEES L EOTREFLEVRRK
OV EEERLE, TOER, srfdeld11(411 bpD Kk E#ED), srf:del6(6

bpD Xk %&#D), srf:ad2ch4(4 bpD B K U2

bpDEFMIZKY 7L —A2 7 NUDNABEEEZF LK), srfdel9(9 bpOREKZHF D), D4E
DSRFERRMEBMIUT D ENTE Iz, srfdeld11, srfad2chdZEEEREFEESTRET S EKE
L TDZENTERD, srfdel6, sfdeldE2BRTITI/BRAOKZTH V), KREZEE R
BEAMEATERE, £FHH. ARBELCRKEZEZRFHSNBN 2, ChS4RBEICOVT,
Sk, EFRE. RERZHERIDIEHCEREBRE, VIR 70OY MNEFETS, §EB
ASHHELULCDNA, 22 NI TSRFTREFOEES LVENEBOELEENT D, £ S5ICSRF
ZEEAEHLERBARCESHROBEZITVERSROEREEREZLRL . EENHOEEZH
SHICT D,

In my research division, it was found that the subcellular localization of Megakaryoblastic Leukemia
(MKL) 1 binding to the serum response factor Serum Response Factor (SRF) is regulated by actin
kinetics and induces differentiation from progenitor cells to adipocytes. Currently, | am investigating
whether tumor growth can be suppressed by transdifferentiation of cancer stem cells derived from
alteration of the dynamics in the actin cytoskeleton. In this study, the possibility of application as a
tumor suppression model was studied in an in vivo experiment using medaka. First, | tried to
modify serum response factor (srf) gene of medaka using genomic editing technique
CRISPR/Cas9 and established srf mutant medaka line. In fish such as zebrafish and medaka,
there was many gene duplication, and in zebrafish there were two kinds of srf genes. However, the
medaka srf gene was single at least on currently available databases. To aquire mutation in the
DNA binding region of the srf gene, target regions of CRISPR/Cas9 technology were set in the
vicinity of the DNA binding region of the srf gene. As a result, the four srf mutant lines were
obtained. srf: del411 (having deletion of 411 bp), srf: del6 (having deletion of 6 bp), srf: ad2ch4 (4
bp substitution and 2 bp addition), srf: del9 (with a deletion of 9 bp). srf: del411 and srf: ad2ch4
homozygous individuals cannot hatch. srf: del6, srf: del9 were only 2 and 3 amino acid deletions,
and no significant difference was observed between homozygous individuals and wild type in
growth rate, survival time and body length. For these four strains, observation of viability and
phenotype, immunohistological staining and western blot analysis will be carried out. Changes in
transcription and product amount of srf downstream factor will be analyzed. Tumor cells are
transplanted into srf mutants and wild type individuals, then compared the growth rates of tumor
masses to determine the presence or absence of tumor suppression.
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Establishment of in vivo tumor suppression model using medaka srf mutant produced by genome editing technique CRISPR/Cas9

1. HIREBRFROBE

FEMR I TI., MEZEF Serum Response Factor(SRF)IZ#S S 9% Megakaryoblastic Leukemia (MKL) 1 QIR B IEH.
TOFUHEIZE>THIESN , TERHEMSIEHHEAD S EEFZET L LEREL- BEL. 7OFUMBEEROEBEEZEL
SEHBIET. NAVRMEESLERIRL ., BEEEFIIHI TERLEEINENSTEIZIDVWTHELTLNS , ARETIX., A9 HEAL
Tz in vivo DEBR CEBINGEETIILELTORATREEERFAL, TTHEDIC ¥/ LTwERIM CRISPR/Cas #HAL\TAS AlLFE
It ZEF Serum Response Factor(SRF)BIGEFDHEEHA SRF TEE AT HRFERBILLI=, EITS5T4v a1 0ATHEEDAEEET
X, E<DEEFTEENRON, ET5T70v 21Tl 2D SRF BIZFMNEEL. LMLASH SRF BIEF &, DECELIREF
HATEST—4HR—X L TIXE—Tho1=, CRISPR/Cas9 Hfif[Z&Y SRF E{EF D DNA S MEE (A TEEREE LD ESITEEMNED
51 EL. H9500 EEDREZFOZRM. LT ERIZEDZTL—LUTFTDONA BEEEP LUZFDO TRER LV RO
AEBIEL. TR sridel411(411 bp DREKZEHED). srf:del6(6 bp D RELZEIFD). srf:ad2chd(4 bp DEHRF LU 2 bp D fTA0IZ
FYTL—LITRL DNA FEEEEEFIL), srfdel99 bp DREZEHED). D 4FED SRF ERRREBIILTHENTES,
srf:del411, srfiad2ch4 ZEEZREES CTREFTHEKIBIL T HEMNTELLY, srfdel6, srfdeld (£ 2 BXUV 3 TI/BREDHAHT
HY . REESERIBERLEFTEE. £EHHE. ARLGEICKEGZFIHONLEN T, TID 4 RIEIZDNT, Stk £7FHE.
RRVEZHERTLHEAICHEMRBEE. VTRV TOYMERZEZITI, HEBHSME LT cDNA, 22/ 9T SRF THREAFNEE
BLUEMEDEILEMHENTT S, 35I2 SRF ZEEEREFERBERKICIESMEOBELTVIESROEIEREF LLEL. EEINEH
DEEEHELMNZT S,

2. MERRAEEOME FHR)

In my research division, it was found that the subcellular localization of Megakaryoblastic Leukemia (MKL) 1 binding to the serum
response factor Serum Response Factor (SRF) is regulated by actin kinetics and induces differentiation from progenitor cells to
adipocytes. Currently, I am investigating whether tumor growth can be suppressed by transdifferentiation of cancer stem cells derived
from alteration of the dynamics in the actin cytoskeleton. In this study, the possibility of application as a tumor suppression model
was studied in an in vivo experiment using medaka. First, I tried to modify serum response factor (srf) gene of medaka using genomic
editing technique CRISPR/Cas9 and established srf mutant medaka line. In fish such as zebrafish and medaka, there was many gene
duplication, and in zebrafish there were two kinds of srf genes. However, the medaka srf gene was single at least on currently
available databases. To aquire mutation in the DNA binding region of the srf gene, target regions of CRISPR/Cas9 technology were
set in the vicinity of the DNA binding region of the srf gene. As a result, the four srf mutant lines were obtained. srf: del411 (having
deletion of 411 bp), srf: del6 (having deletion of 6 bp), srf: ad2ch4 (4 bp substitution and 2 bp addition), srf: del9 (with a deletion of 9
bp). srf: del411 and srf: ad2ch4 homozygous individuals cannot hatch. srf; del6, srf: del9 were only 2 and 3 amino acid deletions, and no
significant difference was observed between homozygous individuals and wild type in growth rate, survival time and body length. For
these four strains, observation of viability and phenotype, immunohistological staining and western blot analysis will be carried out.
Changes in transcription and product amount of srf downstream factor will be analyzed. Tumor cells are transplanted into srf mutants
and wild type individuals, then compared the growth rates of tumor masses to determine the presence or absence of tumor
suppression.
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