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Abstract

HEEANEEREMBENECEHL ENEF, LB TN ERETIMETH CELEEND
o ENBETE N EANEZREBLALTESERAO—HDORNETHF TI/RIT 2 BEBRMABOIZM
THDEEASNTVD, XMRRETRETODFXANZALOMRAZBEREEL T, TOEMEE
EFOBEMBELTIAMMZEEL., E NE{LIBRTIAIORBEAENGRL N, RNEFTHSO
RNE T HHEBRHAROELERMEE S LEAREZRKRL I, T8D5(1)ENEXTANDIAT
IE1K¥0)5kpr:u|L ~1.5kbp TROBEHICHE VT, ENDEIIFNTAKY) EBVEEFELZTRT
(2QTNEVEELLSTEEEAEFBEL T, THREIO% Cexon
#2%3‘@@@35']#‘5%'@5 B &, (3) exon #1742 Sintron #2D ZAN DO FIB00bpDEFHICH VT, E
NTRGCHAERLTHY, RKEBCpGTA T REERTD L., 4k NAEERE®EE
TYDVAMERBETD S SAI REFERNERFLEICRYIVARBRFHICEATEE, WET
TICBWVWTHKRIAINE<SRKIRL, TOABEICSVTHERMERON—H— (Pax6 ) & EZfHEIC
RREBDIENERBE NIz, CpGT7 A1 ZY REEERFEZEZ<HFEEETE., TOEBETFOEEZE
HHTD, TCTESICCpGTA T RHUDEFIEBEL, ENEXVATHREEF—T7HE(L
LIEBERF2AEMBERFNICRELLL, TORO—DELTICTEEFIREE Nz, COEE
HFORBEEF—T7RNTATRHCPGTAZY RAIC1DEGFEN, ENTRINFAREOA S
o CTERFONT7OFTLRBHANEEZM#S NEEZREL., & SICEEMEDRNA-seqll & V) JA
1BEEFREVDEELARINIBRENATVREN S, JAEGETOEZO LEREAFELTCTHE
EREHEEASNIL, TIT, COEEBEFO/ Y IFI IR Z—EFENERFAZEICKY
NOARBEFNRICBALERER, ENAIEGEERTFEBOEEZTUNBRT IR NI T7I5—E
BITICLVBRE L, LEOBER, S, CTEEFRENAIEGFOEEEHZRECE2E
BEFOENTRENT,
During development of mammalian brains, cortical neurons are produced from the ventricular zone
(VZ) lining the lateral ventricles or adjacent subventricular zone (SVZ). One of the main factors that
enable the human brain enlargement during evolution is thought to be the increase in the number
of neural stem cells within the SVZ. In the aim of understanding its molecular mechanisms, we
have identified JA1 as a candidate gene in this research project, and suggested the possibility that
the elevated expression level of JA1 during the human evolution has led to the increase of neural
stem cells in the SVZ. More specifically, (1) human JA1 genomic sequence encompassing
upstream 5 kbp and downstream 1.5 kbp from the transcription start site had stronger
transcriptional activity than the mouse sequence, (2) the responsible region for the species-specific
difference in the transcriptional activity was found in the downstream sequence (from exon #1 to
intron #2), (3) in this region, G-C pairs were enriched and formed a large CpG island in human, (4)
introduction of a mouse JA1 expression vector under the control of the human JA1 transcription
regulatory region using in utero electroporation induced ectopic Pax6-positive cells, a marker for
neural stem cells, in the SVZ. Further, we bioinformatically searched for the transcription factors
whose predicted binding sites were found in the human CpG island and not in the mouse
homologous region. Among them, we identified the CT gene. We found 2 human specific predicted
binding sites of the CT. It has been reported that haploinsufficiency of CT results in microcephaly
with intellectual disability, and RNA-seq of lymphocytes from patients has revealed the expression
of JA1 is significantly reduced. We therefore hypothesized that CT is an important candidate as a
direct regulator of the JA1 gene expression. We introduced knockdown vectors against CT using in
utero electroporation, and observed that the transcription activity of the human sequence was
significantly reduced, suggesting that CT is a positive regulator of JA1.
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1. BREERREROBE

HELAE KRR S AR EICALNERS. DX TN EHETIMNETH TELE SIS, #ILBETEF EXKNEERL
FEELERO—DERETHF THRTIEBBRRMEOEMTHEIEEZON TS, AR REETEIZDLF AN LDMEHA
ZEELLT. ZOEFEGCTFDEHELT IA ZRTEL. EFELBIET A1 ORITBENEBLI-ZEMN, HEFINODKNE T H
HRRMEOEAENELSLZEEEERE LIz, THHB)ERTIRD JAT BIEF D 5kbp L ~1.5kbp THRDEFIIZE
T EFDEAIFERIREYBBWEEESHZTIE. QFDENEL-OTEEMEEELT, THRAIDEEIZ exon #2 [EDDES
NEETHAHZL. (3) exon #1 DD intron #2 DEXFDFY 800bp DFEEIZHNT, EFTIE G-C AMNEBLTEY . KEL CpGTA5
URERET AL, (DEL JAI EEEFFEETY IR JA1 ZHE T 53TSRIFEFENEBREEICKYTHIRBFRIZEATS
EUIRETHICELTHE JAT AECREL. ZORBEICELTHZRHMEOT—H— (Pax6) 2R EICRB I 52 LA ERSN
T2. CoG PASURIIEEERFEELIEESE. TDEIEFDESEFHIET S, T2 TILIZ CpG TASUFRDOESIEEL. ERET
DRATHRAEF—IN LTI L-EERFEEMERFENIIFERELE, FOHD—2ELT CT BEFARESN-, COEERFD
HEEEF—ITIETIRATIE CpG FTASURRAIZ1DEITEMN, EFTIEXSHTRE DH o1, CT BIEFD/NTOFLITHAEZEES /N
BEEZHAEL, SOICHEEBFMEFED RNA-seq [Z&Y JAT EBIEFREEOAELROABREINTNSIEND, JAI BIEFOEED L
FREFELTCT AEELRBEHEEZONT, FIT. COBEIEFD/IIEIURIA—FERNEREEIZKYTHRBIFHIZE
AL-#R. e JA SEERSEEOGEEEENABE T TR ENILS TIS—ERBFICEVBRESA-, LEOEEMNS, CTEEF
[FER JA1 B FDEEFEH (T ESEIBEE R DENTERINT,

2. WFREREEHOWE (FER)

During development of mammalian brains, cortical neurons are produced from the ventricular zone (VZ) lining the lateral ventricles or
adjacent subventricular zone (SVZ). One of the main factors that enable the human brain enlargement during evolution is thought to
be the increase in the number of neural stem cells within the SVZ. In the aim of understanding its molecular mechanisms, we have
identified JA1 as a candidate gene in this research project, and suggested the possibility that the elevated expression level of JAT1
during the human evolution has led to the increase of neural stem cells in the SVZ. More specifically, (1) human JA1 genomic
sequence encompassing upstream 5 kbp and downstream 1.5 kbp from the transcription start site had stronger transcriptional activity
than the mouse sequence, (2) the responsible region for the species—specific difference in the transcriptional activity was found in
the downstream sequence (from exon #1 to intron #2), (3) in this region, G-C pairs were enriched and formed a large CpG island in
human, (4) introduction of a mouse JA1 expression vector under the control of the human JAT1 transcription regulatory region using in
utero electroporation induced ectopic Pax6—positive cells, a marker for neural stem cells, in the SVZ. Further, we bioinformatically
searched for the transcription factors whose predicted binding sites were found in the human CpG island and not in the mouse
homologous region. Among them, we identified the CT gene. We found 2 human specific predicted binding sites of the CT. It has been
reported that haploinsufficiency of CT results in microcephaly with intellectual disability, and RNA—seq of lymphocytes from patients
has revealed the expression of JA1 is significantly reduced. We therefore hypothesized that CT is an important candidate as a direct
regulator of the JA1 gene expression. We introduced knockdown vectors against CT using in utero electroporation, and observed that
the transcription activity of the human sequence was significantly reduced, suggesting that CT is a positive regulator of JAT.
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