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Abstract

JAMMOEERBHEFICESNBCpGT 172 ROBILWBNEITE > IR, CoGOEMBIER
BAPKRTAIURMCHEDI DA 2 CORBREFUATILON—FLY MIHSVWTE, X
DAL TIAIORBRBFIIMEAL TVIEEERE-HT D, RIC, & NPSHROIATIZE
BHNEYDABICEEWMADLODERETHE 21z, CpGTA T2 RUNICHEWVWT, RENSHLE
HEHNSDCPpGERFINDENMNENNEFRALELECSD, A NOAV1OREBIERETES., %
¥WTRENITVATHINERLTELU TV E, TCTIDA VMOV 1 ZY TV AOERSIICEE #2
ABEZBELE, NOADA MO (#945018EX ) &, T OMEICH2500pD & S ELSI
EMRBAREOADS—T—LNS5K% 1 AEHDNAZBRL, ENOCIY RO 1 OWEFEZER—T Y
NETBCRNAB KU Cas9R VNV EEREL TIPSHREICEA, B—HRICHXTZ IO
EXNUTIIETHEEEL, PCRICKY BMOEIICT / AREE NI VO—22RR L, 20O
OB REDNABRFI BN EL, ChETOEHENOIO—REBSNTVLEVS, &5
CRZZEDD, 1 MNOV1THICRE MNELBETEBEBENEEERFXOBERETF—75H V)
. ENPSHIFEHRSZEBRMARICE TD /Y IFIVICLVIAMDEBEFRANMBET T2 FHNE
REB/TVRN, BRICIPSHIEBEDCBENETL, REZT—XNBESNBVERINF & I,
ZCTIPSHIRROERETEEFEAL., HEBRMARICOILEEL LRI/ Y IXIUHNTEDIRY
S—RARETE2IZ, BEBETZENCHRRNICHIZTEAD LS, T/ ALCEHAIRAEFND NS
PARVIRIZ—ZRAV, TILREFITIUFEBECrel. CrefkIFHICEMIRNAICK TS
MRNAD KRB FBRENDNHEY NERFICHKLEEERIZ—ZERL . EERFXZEENE
FTAINRIE—RTERLTHY, JMBLFRANOEEEZHNTDERBNIES I,

Evolutionary analysis of CpG islands in the JA1 transcriptional regulatory region showed that the
increase in CpGs dates back to before primate divergence and is strongly conserved within
primates. This result is consistent with the observation that the expression region of JA1 is
expanded in New World monkey marmosets compared to mice. Next, we performed experiments
to replace the relevant JA1 sequence in human iPS cells with the mouse counterpart, and found
that the first half of intron 1 was acquired in primates, while the second half was lost in mice,
indicating that the evolutionary changes in CpG sequences from a hypothetical common ancestor
within the CpG island were concentrated in the first half of intron 1. Therefore, we aimed to replace
this intron 1 with a mouse sequence. Single-stranded DNA consisting of mouse intron 1 (about 450
base pairs) and homology arms homologous to the human sequence of about 250 bp at both ends
was purified, mixed with crRNA targeting both ends of the human intron 1 and Cas9 protein, and
introduced into iPS cells. Clones derived from single cells were isolated on Matrigel, and PCR was
performed to search for clones whose genome had been edited to the desired sequence. Such
long-strand DNA substitutions are inefficient, and so far no clones with desired sequences have
been obtained, but further exploration will be conducted. There is a binding motif for transcription
factor X in intron 1, which was acquired during human evolution. We have obtained preliminary
results that knockdown of JA1 in human iPS cell-derived neural stem cells results in decreased
gene expression of JA1, but at the same time the proliferation of iPS cells themselves was
decreased, making it difficult to obtain stable data. Therefore, we developed a vector that allows
gene transfer at the iPS cell stage and knockdown after induction of differentiation into neural stem
cells. In order to maintain the vector stably in the cell during the proliferation process, a transposon
vector that is integrated into the genome was used, and a vector that simultaneously contains
tamoxifen-induced Cre and a cassette that initiates miRNA expression for the target RNA in a Cre-
dependent manner was created. The vector targeting transcription factor X is complete and ready
for analysis of its effect on JA1 gene expression.
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1. ARBREFBOME

AT DEERSMEHICER 5N ECpGT7 1 5 KOENBITE1TR >R, CoGOIEIMIEERBN DI 2 LARTIC
2o, TORBIFFEAYFILOY—FEEY MIEWTH, TIRICHL TIATORIREENMEAL T
WERERERE BT 5, RIZ. & NPSHIEEOIATHSEEI ATV RABICBEERA2-DDRBREITA 7=, CpG
TAZY RRIZBEWT, RENLHBHEEDLSDCpGEIIDEILHNELEZFRLELZEI S, 41~ bOY 1 OFIFER
SERETES, BYBTRHIIRATHEIIPERLTELTWE, FITIDA Y AV 1 AT Y ADEFICEZ
A5 EEBELE RUADA Y hOYT ($45018ER) & ZOMmIKICHK250bpD b MEEH & HEEARFEQY —
T—Lh575 1 AEDNAZBRL, EhODA MOV 1OWEEY—4 Y & T BcrRNAB K UCas9¥ v/ &
ERALTIPSHIRRICEA, B—HICHKTZ2/0—VA2< M)A ETEBEL, PCRICK Y BRMODESICYT / A
RESNEZI7O0—V%FERLE, ZOELDBRREDNABRIIMEHNELS, INETOEZIZEMNDI/O—VIEEL
NTULWRWY, SSICEREEDD, 1OV TRHICIEE MELLBRTCESINAGEERFXDEEETF—70'H
U, b NPSHIREERMEEEMRICEITD /v I8 O VICEVIAIDEBGFRENMETT2FHENEREBTWBD,
ERFICIPSHREEFDEENMET L. RERT—IDBONALVWEENH o7z, T TIPSHIIEDERETELFEAL,
IR ICDIEFE L ARBIC/ v IO UNTEZRIY—FARETR > -, BEARTRENICHERICHES
Na3ES. I/ LICHAREFNBE NS VAR URGY—ERBWN, ZZICYEFS 7T VFEERICres. CrefkEN
ICEEMRNAICT T Z2miIRNAORIEARIESND hty NMERABFICKAEEZRIV Y —% R L=, BERFXEZENE
TERVY—FTZRLTHEY ., JALVEGCFRENDODHE X BT E/IE ST,

2. MRBRREEOHE (FR)

Evolutionary analysis of CpG islands in the JA1 transcriptional regulatory region showed that the increase in
CpGs dates back to before primate divergence and is strongly conserved within primates. This result is
consistent with the observation that the expression region of JA1 is expanded in New World monkey marmosets
compared to mice. Next, we performed experiments to replace the relevant JA1 sequence in human iPS cells
with the mouse counterpart, and found that the first half of intron 1 was acquired in primates, while the second
half was lost in mice, indicating that the evolutionary changes in CpG sequences from a hypothetical common
ancestor within the CpG island were concentrated in the first half of intron 1. Therefore, we aimed to replace
this intron 1 with a mouse sequence. Single-stranded DNA consisting of mouse intron 1 (about 450 base pairs)
and homology arms homologous to the human sequence of about 250 bp at both ends was purified, mixed
with crRNA targeting both ends of the human intron 1 and Cas9 protein, and introduced into iPS cells. Clones|
derived from single cells were isolated on Matrigel, and PCR was performed to search for clones whose genome
had been edited to the desired sequence. Such long-strand DNA substitutions are inefficient, and so far no
clones with desired sequences have been obtained, but further exploration will be conducted. There is a
binding motif for transcription factor X in intron 1, which was acquired during human evolution. We have
obtained preliminary results that knockdown of JA1 in human iPS cell-derived neural stem cells results in
decreased gene expression of JA1, but at the same time the proliferation of iPS cells themselves was decreased,
making it difficult to obtain stable data. Therefore, we developed a vector that allows gene transfer at the iPS
cell stage and knockdown after induction of differentiation into neural stem cells. In order to maintain the
vector stably in the cell during the proliferation process, a transposon vector that is integrated into the genome
was used, and a vector that simultaneously contains tamoxifen-induced Cre and a cassette that initiates miRNA
expression for the target RNA in a Cre-dependent manner was created. The vector targeting transcription factor
X is complete and ready for analysis of its effect on JA1 gene expression.
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