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Evolution of brain gene regulation by human-specific retrotransposon insertions
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AVRAVHIZHEETSD SVA F1 LEFARSVRRY VD RRICKYRBENTHALIENBALMNIIE ST
CDKSRAP2 5 & MKLTBIZFIZDOWT, ERBEETETAVIA—LDI>LENEERFRIRANLDRTELNL IO
FIUVRRYURKDEEEZ TT=-DODERN = NEBEDETELFTHD CDKSRAPZ TlE, —BERWTAY
T+—LEEYETAODESRBERINSDEBENTHA>TI=—7F, MKLT TlEX, TROIFVUAIZHRER
ERBANEFEEL ZIHoRBIIEVGETEEYOREN TN O>TWIENHLNIIEoTz, SOOI
MKLT DT A)TH—LolE, MKLTI BN EDEREFEMIEFAMVEZEATINS C ROAZETHELI /N
DENHRENDAEEENADH D BE, CDEWL MALT DFRBFREETITHEVEDRITEGFOEGESICHENH
BDM%E RNA —H 2 RERAWVWTRTEITHEOTEY, SVA FI LA VAR VOB AICEYZOT AV IT+—
LOFEEMERLI-CLEDENMENBREZRVZTLEHA TS,

F1=, SVAFILMARSUV ARV U OFOAERERFOREBRHNE AN X LOEHEHIZELTIX, BORIS &ML
NBEU/NDEMN SVA F1 D MAST? BT HILERELR/XARRIN: BE, BLORETLS
SVA F1 IZ&kBELTFHBIEEIED BORIS IKEFEMFEITIKFEMTHEINZTARS1=8IZ, BORIS DIEHER
BRBAKEERLTVNSELEIATHS,

352, ERPS #ERRIZEH LT COKSRAP2 B & MKLT EIZFHICFET SH SVA FI LEOMSV AR U ER K
SEf-H#lilatk% CRISPR/CASY Y RATLZRAWVWTEML, HERADHILZFEL-EOZEHRBLANILORE
ZOBEEREITILD, iPS HMEDEBREEZEZITNSELEIALTHD,
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Given that the expression levels of CDK5RAP2 and MKL1 genes were dramatically downregulated by the
deletion of intronic SVA F1 retrotransposons, we first analyzed which promoters were repressed in multiple
transcription start sites of these two genes. While the main promoter which produces the longest isoform was
downregulated for CDK5RAP2, a novel promoter which is located in a downstream exon was repressed for
MKL1, indicating novel short form of MKL1 was repressed by the deletion of SVA F1 retrotransposon in MKL1
locus. This result suggests that a short protein which has only C-terminal region of full length MKL1 including
transcription activation domain is translated from this novel short form of MKL1. Now we are analyzing what
sort of gene transcription is affected by downregulation of the short MKL1 using RNA-seq and trying to figure
out some biological significance of that insertion of SVA F1 retrotransposon enhanced the expression level of
this short MKL1 variant during human evolution.

For gene regulatory mechanism of SVA F1 retrotransposons, a recent paper reported that the BORIS protein,
a chromatin structure related protein, is bound to 5' region of SVA F1 retrotransposons where is homologous to
the first exon of MAST2 gene. Therefore, we now producing cell lines without BORIS function to clarify our
observation of gene enhancement function of SVA FL1 retrotransposons is BORIS dependent or not.

In addition, we are preparing the environment for iPS cell culture to observe any phenotypic effect of the cell
line lacking SVA F1 retrotransposons during the differentiation into neurons from iPS cells.




