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[H  #(Purpose))
Adenosine-to-inosine (A-to-I}) RNA editing is an essential posttranscriptional medification catalyzed by adenosine deaminase
acting on RNA (ADAR)I and ADAR2 in mammals. Given that inosine is recognized as guanosine by the celtular machinery,
editing within coding sequences (CDS) and microRNAs (miRNA), which is highly conserved, has significant biological
consequences, for example, by altering amino acid residues and target recognition, Previous studies showed, for instance, that
mutant mice with fully edited or unedited form of proteins alone exhibit abnormal phenotypes such as seizures, hyperactivity and
depression. Moreover, dysregulated RNA editing in CDS and miRNAs is linked to diseases such as cancer and neurodegenerative
diseases, and it is crucial to know the enzyme(s) responsible for each conserved site in order to understand the mechanisms
underlying the tight regulation of RNA editing. In this study, we aimed to comprehensively and quantitatively determine how
specific ADARs contribute to each conserved sites /n vivo, an important step to unravel the physiological importance of each site

and their regulation.

(5 #:(Methods))
Several challenges, such as low read depth in RNA-seq or no guarantee of amplification in other methods, have prevented a
comprehensive and quantitative analysis of extent of editing at each editing site. To overcome these problems, we developed a
method in which we performed reverse-transcription—PCR for each RNA editing site followed by adjusting the amplicon length
with & second round of PCR, After gel purification of each PCR product, similar amounts were combined for deep sequencing,
which yielded editing ratios with a high degree of accuracy for all sites examined. We applied this method to all RNA editing
sites in CDS and miRNAs that are definitely or possibly conserved between humans and mice, and compared editing ratios in the
cerebral cortex and spleen between wild-type mice, Adar] EEBIAMESGIALGL mice expressing inactive ADARI (Adar] KIY and
Adar2*Gria2%R (Adar2 KO) mice,

[Feif(Results))
We found that most of the sites showed a preference for one ADAR. In contrast, some sites, such as one in miRNA miR-3099-3p,
showed no ADAR preference. In addition, we found that the editing ratio for several sites, such as one in the DACT3 mRNA, was
upregulated in either Adar mutant mouse strain, whereas a coordinated interplay between ADAR! and ADAR2 was required for
the efficient editing of specific sites, such as the 5-HTzcR B site. We further created double mutant Adarl Ki Adar2 KO mice and
observed viable and fertile animals with the complete absence of editing, demonstrating that ADAR] and ADAR2 are the sole

enzymes responsible for all editing sites in vivo,

[# G (Conclusion)]
In this study we established the first complete list of the responsible ADAR for every A-to-1 editing site conserved between
human and mouse, which will be an important resource to understand the physiological importance of each site and the
mechanism behind their editing. Moreover, while many possible factors affect editing at each site, such as ADAR expression,
RNA level expression, regulatory factors and others, our study showed RNA editing is reguiated by a site-specific mechanism
related to the interplay between ADART and ADAR2.




[Format-H07]

I EEORBEOERRUHE Y H

(Il R4E) Costa Cruz Pedro Henrique

) X p
- Y Y
= & PN e 7'?)/\\_3\_\ ZLT ’Sl
SRR |
Lyfen
B & KIRKEE WDIEs sl
BO# KBRS 4& ;%Z’)Tf
WXBEOREDESR

RNARDT T ) 2 widA ) o~ E B EN HA-to-] RNAIREIL. R4 THRESH
TRY, £FEICWNEDERERIEMNRTHD, b how 7 2 TlE, ADARIEADARZE V520D
BRICL>THEINTHE, LHL, WTFho/ v 779 8 KO~ 2ALEFEMETH
LIz, BlEARITBIT 5 BRNAREEE L O B LBEF ORI S L T+ 5 Z L BNRETH
-7,

LA L. ADAR2 KO= &7 A{Z2W Tk, EIBICER@EMN ISNZ I VBT REY T 2=y
GluA2DQ/R siteDRNAFREXIBIZHH Z ENHBA L, Zha 5/ AL TEETH L5
BRE CHABFEFBETH D, £/, ADARIDOIREBIFEHEKE~ v A K< R) Tk, BHC A#H
RNA (dsRNA) ZMDASSIEE L LRI D LIt L - THEBAERIENERZ IND, 07
D, MDAS# [BEIRFKOT A &, BB E CTAETE A I EMNEFTHIA L, ZDH, Zhbo
BETHERZ - ABHI LR A AV 5E 2 & T, BRI 1T 5 BRNARES (T D
EEEECHEEE 2 BT 2 Z ESFEE L h o T,

F T, Costa&X A3, SMEESDADARL KI (MDAS KO) = 17 & L ADAR2 KO (GluA2 KI) < w7 &
DR E (ADAR1 pll10 & ADARZASEZEER) & 0 (ADAR2 plSO08 BRI 2 L, b k
LT ATHREENTWAEE6 0BIET 9 5 EFTORNARESI R L B U, FOREE,
1T EAEDOCDSHORNATRE IO TR LV EWnwI &, 2 <IZADARASME LT 5 =
EERME L, —F T, FHROAAR] siteb R L7z, £/, WEIHIE L TS 55
fLe, EWIZIRELH HSEMR BB LR EEZRER L, 5 0ERE. RSB O
FILE o THEBEARTRBFRE DL LY Y=L LTOMERH Y 3RO LS
A5y 41y

PLEMG, &L (B%) OFUBREICMTILDOLRD D,




