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Abstract

Cas13[FRNAIZH A RE N TRNAZEMN & § 5 CRISPR-

CasBZNVETHS . EMRNAZ #EM 2 KJEL 12dCas13(C , 10 nmEA R ICBEET B 22 /ND
BZzEATFUBRITIAPEX2Z[MTAH I ET , BHRNALICRENLTZI R NVEZRBENIC
EFAFUERTEDEERL . AHR TR , CRISPR-Cas132 AT A EAPEX27%Z ALV TRNAME
ERZNVEZRETHFLEOMREZEBLE . BNEL T, NV AESHIlETRETSL MO
NS> ARV > T BLong interspersed nucleotide factor- 1 (LINE-1

RNA)ZZBIR L 1= . £ITHZRICK VJLINE-1 RNAR Y JAESHIEOZAICS VT , EEHHRFE&
L TH#EET DKap1ENucleolinEREE TR N |EENTWVWS . 2T, dCas13-APEX2Y AT
LIZ KV LINE-1 RNAEKap1 , NucleolinE DHEERANBRETEZIAESHRKRIEL = . £F, Tet
on AT LATHRBEGHME TE BdCas13-APEX2%Z T/ LAIZHAIAA 12X ) AESHIRE O & E Mtk &
ERLU Iz . RIC , LINE-1 RNAZEENE T2 4 RRNAZRRETL , RRTSAI RZEHERLE . d
Cas13-APEX2& 4 RRNAZRRICRKIR L , APEX2ICR W EFFUEREThEZ NV EZ MR
HMERD SEMLE . LAL , Kap1ENucleolinNEENDIAESHETVI AR TOY NETHR
BLERR, chsORBRBICEESHBN 2. CORREL T, 74 RRNADOZEMWERL A dCas13
DREMNRIIHEITIARMANIEZASID . S& , BEROFENBUZRFTL , EHRNABENIIC
REITDEHICHELRENBUEZRETS .

Cas13 proteins can cleave a targeted RNA through a short guide RNA with complementarity to the
target sequence. | hypothesized that the catalytically dead Cas13 protein fused with APEX2, which
labeled adjacent proteins within 10 nm with biotin, could specifically biotinylate proteins localized
on the target RNA. In this study, | aimed to develop a method to identify RNA-interacting proteins
using the CRISPR-Cas13 system and APEX2. Long interspersed nucleotide factor-1 (LINE-1
RNA), a retrotransposon expressed in mouse ES cells, was selected as a target. Previous studies
have reported that LINE-1 RNA binds Kap1 and Nucleolin, which function as transcriptional
regulators, in the nucleus of mouse ES cells. Therefore, | tested the ability of the dCas13-APEX2
system to detect interactions between LINE-1 RNA and Kap1 and Nucleolin. First, a stable cell line
of mouse ES cells incorporating dCas13-APEX2 into the genome, which can be regulated by the
Tet on system, was generated. Next, a guide RNA targeting LINE-1 RNA was designed and an
expression plasmid was generated. dCas13-APEX2 and the guide RNA were expressed
simultaneously, and proteins labeled with biotin by APEX2 were enriched from cell extracts.
However, the presence of Kap1 and Nucleolin was failed to detect by western blotting. One
possible reason for this is that the target site of the guide RNA affects the binding efficiency of
dCas13. In the future, | will design multiple target sites and search for the best target sites for
target RNA-specific binding.
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Identification of RNA interacting proteins by CRISPR-Cas13 system

1. HIREBRFROBE

Cas13 [£ RNA [ZHARFEN T RNA Z1ERIE 9 B CRISPR-Cas A /NI B T#hb. 1287 RNA D EEMEZEKELT= dCas13 [Z, 10 nm LL
RNIZHEETZ2V N0 BEEAF BT S APEX2 2113524 T, 28 RNA EIZRERTZ20 /0B EHENICEA FUES
TEBHEEZT-. AFETIL, CRISPR-Cas13 Y X T Lk APEX2 ZAWLVT RNA B4V N\ BE2RTETAFEDEKZBIEL
1= BRIELT, TORESHIFATHIII AL MARNSVARY 2 TdH B Long interspersed nucleotide factor— 1 (LINE-1 RNA)Z#ERL
f=. ZEATHHZEIZKY LINE-1 RNA [EY¥ X ES #ifaD#ZAIZH LT, EEHIEREFELTH#EET D Kapl & Nucleolin E#EETHEM
%&%éntb\é. % T, dCas13-APEX2 ' RT L[Z&Y LINE-1 RNA & Kap1, Nucleolin ED M EERAM B TEAMNESMEIIL
=. £, Tet on VAT LTHIBFIH TES dCas13-APEX2 4/ LIZH A AATIIR ES HIBAO R EMBAKEERL. &I,
LINE 1 RNA Z4Zf LT 5H /1K RNA ZE55tL, BRI TS AZIRE/ERLT=. dCas13-APEX2 L7 4/K RNA ZRIEFIZHIZL, APEX2 2k
UEAFUEHBIN-2 N\ BEZ B RN SERELT-. LML, Kapl & Nucleolin MEENEIMESIMNEITRLALTOVNETE
SILE-#ER, ChoDRBIZIEESLEM S, COFREELT, HAF RNA DIERERAIA dCas13 DIE AR ICHE T L AREMELAE
ZbNhd. 5%, EHOEBHSMERL, 2M RNA BEMICHA T -OICRETIENENEIERT 5.

2. REREEBEOHE (FER)

Cas13 proteins can cleave a targeted RNA through a short guide RNA with complementarity to the target sequence. I hypothesized
that the catalytically dead Casl13 protein fused with APEX2, which labeled adjacent proteins within 10 nm with biotin, could
specifically biotinylate proteins localized on the target RNA. In this study, I aimed to develop a method to identify RNA-interacting
proteins using the CRISPR-Cas13 system and APEX2. Long interspersed nucleotide factor-1 (LINE-1 RNA), a retrotransposon
expressed in mouse ES cells, was selected as a target. Previous studies have reported that LINE-1 RNA binds Kap1 and Nucleolin,
which function as transcriptional regulators, in the nucleus of mouse ES cells. Therefore, I tested the ability of the dCas13-APEX2
system to detect interactions between LINE-1 RNA and Kap1 and Nucleolin. First, a stable cell line of mouse ES cells incorporating
dCas13-APEX2 into the genome, which can be regulated by the Tet on system, was generated. Next, a guide RNA targeting LINE—1
RNA was designed and an expression plasmid was generated. dCas13—-APEX2 and the guide RNA were expressed simultaneously, and
proteins labeled with biotin by APEX2 were enriched from cell extracts. However, the presence of Kapl and Nucleolin was failed to
detect by western blotting. One possible reason for this is that the target site of the guide RNA affects the binding efficiency of
dCas13. In the future, I will design multiple target sites and search for the best target sites for target RNA-specific binding.
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