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Arabidopsis is most useful model plants in molecular biology. RNA editing is a post-transcriptional
modification of genes that commonly occur in plant plastids and mitochondria. Alternative splicing is a
post and co-transcriptional regulation of gene expression. Pentatricopeptide repeat (PPR) family proteins
were recently found to be involved in RNA editing in plants. The aim of this study was to investigate the
tissue-specific expression and alternative splicing of PPR family genes and their effects on PPR motif and
functionality. Of the 27 PPR genes in Arabidopsis thaliana, 1 selected six PPR genes of the P subfamily
that are likely alternatively spliced, which were confirmed by sequencing. Four of these genes show
intron retention, and the two remaining genes have 3'alternative-splicing sites. Alternative-splicing events
occurred in the coding regions of three genes and in the 3' UTRs of the three remaining genes. I also
identified five previously unannotated alternatively spliced isoforms of these PPR genes, which were
confirmed by PCR and sequencing. Among these, three contain 3' alternative-splicing sites, one contains
a 5' alternative-splicing site, and the remaining gene contains a 3'-5' alternative-splicing site. The new
isoforms of two genes affect protein, and three other alternative-splicing sites are located in 3' UTRs.
These findings suggest that tissue-specific expression of different alternatively spliced transcripts occurs
in Arabidopsis, even at different developmental stages.

Recently it has been revealed that, not only PPR family proteins but also other additional family
proteins MORF/RIP, ORRM and OZ are involved in RNA editing. The aim of this study is to find out the
tissue-specific expression and alternative splicing of ZnF family genes and their effect on protein and
functionality. Out of 25 ZnF genes, I randomly selected seven which are probably alternatively spliced
and most of the genes are located in protein coding region which is determined using Arabidopsis
database. Among these, alternative splicing in 7 genes of ZnF family was confirmed by sequencing. Out

of which five genes with intron retention, one gene with 3'alternative splice site and another one genes




exon skipping were detected. Alternative splicing events were located in six genes in the coding region
and one gene in 3' UTR region. Here I also reported three unannotated and new alternatively spliced
isoforms from these ZnF genes that were confirmed by PCR and sequencing. Among these, one is with 3'
alternative splice site and two with intron retention. New unannotated isoforms affecting protein in one
gene and another one alternate splice located in 3' UTR region. This study suggests that tissue-specific
expression of different alternatively spliced transcript happen even in different developmental stages.

RNA editing illustrated as any site-specific alteration in RNA sequences containing insertion or
deletion and base substitution and has been broadly investigated in animals. In plant, RNA editing is a
post-transcriptional modification of genes that commonly occur in plastids and mitochondria. In case of
flowering plants, it is reported that not only PPR but also non-PPR proteins like MORF/RIP, ORRM and
OZ partake in diverse RNA editing complex. Previously predicted 12 types RNA editing patterns may
exist in the nuclear transcript, chloroplast and mitochondria in Arabidopsis. In the course of study of
alternative splicing, tissue-specific RNA editing events were found in RNA editing related family genes. I
collected samples of different tissues of different developmental stages from Arabidopsis. Such as
seedling (whole plant) 4, 8, 12 days; 16, 21, 27 and 32 days old leaf, stem and root. Extraction of total
RNA, cDNA synthesis and PCR were performed. After PCR, the targeted band was cut from PAGE then
sequencing was performed. I found 9 types of RNA editing events these are C-to-U, U-to-C, A-to-1(G),
A-to-C, A-to-U, G-to-A, G-to-C, U-to-A and U-to-G in targeted genes. Most of the editing events in
seedling and leaf and less in stem tissues. Extensive editing U-to-C (60%) was detected in seedling 12
days, A-to-1(G) (54%) in leaf 21 days. This is the first experimental report that RNA editing could be
regulated in tissue and development specific manner. During plant development, RNA editing machinery
may play important role in proteins diversity and functionality thus ultimately affecting plant physiology.
Keywords: RNA editing, Alternative splicing, PPR, Zinc-finger motif, RNA editing events.
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EEAMIZIE RNA editing & FFEAL D HR5% RNA OB 52— REHR S AT ABFIET D,
HALEY T A=T (G) BRU C=2U OBRBOLNLH, M TIE U=SC, G=C 72 Ehkx 7ol
FEHDNA O TR Y | MR R B PR AR~ e Ei 25217 T D, ARRSCTITEMIZE
17 % RNA editing OHFF 2B 5o 2L LT, > uA XF2F251F % RNA editing (=
B 592 PPR % > /378 mRNA 5 L O ZnF # > X7 E mRNA OFEEN EDORRIZELT D)
ZEAMCAFFE L TS, Qulsum KTy v A XF X F Ok L ORI DR 5 19 Ok
BIFD I OEEFRE ORI splicing 2T L, #72iZ PPR # X2 T 5 fli, ZnF %
RUET 3FEDOHF LV isoform 3 H L7z, T 5L splicing DEWVIZ L - TENTFN R D
HWReE S LE 2 b7, B x1X PPR5 mRNA DE&RM splicing Tid, #FfEtk 16 HDOMRT
intron7 23MEEF X377 isoform DOFEHNIAE T o 7=, ZTINM splicing (2 & > T RNA DR
FRERAL T D PPR HBALAS 1 DK L7z PPR56b L7200 B2 245K RNA #5875 2 LR



®BX iz, £72. ZnF3 mRNA T% intron2 EEF S 72 ZnFb 23k &~ Ze ik CHEL L T iz,
Intron fRFFICE - T 28 7 X VEEBfIINE N D25, F DS Zine Finger % > /X 7 TR
REFESNTND I EDOHEEMICEETHD Z ERREBEINT,

F7-. 215 isoform D EEFIAENT DOFE R RNA editing BIE ¥ /37 EiE{s 775 RNA
editing #5175 Z L LT LTz, ZH bR DR splicing FIAL DA & W 5 [RER) 72
fiEMTIZ LB 59, C=U, U=C, A=1 (G), A=C, A=U, G=A, G=C, U=A, U=G®D
9 Fi¥H D RNA editing N2 S 7=, 215 RNA editing DIE & A E138h85 720 L ETH O,
ZHETITB O N2 o 72, U=C @ RNA editing 1Z#5/E% 12 H O ICEEE (60%) THo
T, Mok, MEERM CIIBZINR» o2 b, B EE CRENIC U
=C B % i3 28N FET 2 Z E 0L 72 0 | U=SC BHEHE O & 2 oF How
Rtz —J . A=D1 (G) 1£21 HOETHE (54%) Tholo, ZibDOFERIE. RNA
editing 23 kIS L OBERBMIC X o> TlET SIS 2 & W ) BRI EBRIVERE CTH 5, EWO4
HIZBW T, RNA editing H#§ 1L & /X7 E O L ERME: & HERE O TR I\ CHE & 2 7o
LRI E T,

PLb, AGSCiE, v uA XS RXFI2EBIT D RNA editing BEE S FEEO R BT SU Tif
FrLiebDTHY, FIICERT 2L ZABRKEV, LoTHlL (7 U7 A = R) O
TR & L CHMIED 2 b D L3O T,



