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Evolutionary processes of gene splicing and gene

silencing
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Living things increase their biological diversity by variable evolutionary mechanisms.
Among these mechanisms, gene duplication and alternative splicing (A. S.) are the two
major evolutionary routes that can bring the functional variation by increasing gene
diversification. My research interest is to study about the evolutionary relationship between
the two different phenomena by utilizing available all data resources. Results of this study
showed that the percentage of A.S. locus in the singleton gene group was less than that in
the duplicated gene group and the duplicate genes tended to have more A. S. isoforms than
singleton genes. The results suggested that gene duplication would induce more alternative
splicing events on the duplicate genes than on singletons possibly by reducing the functional
constraint on the duplicates.
process.

The RNA-mediated gene silencing pathways are evolutionarily conserved. RNA
interference is a widespread silencing mechanisms. Multicellular eukaryotes produce small
RNA molecules (approximately 21-24 nuleotides) of two general types, miRNA and siRNA.
They collectively function as sequence-specific guides to silence or regulate genes,
transposons, and viruses and to modify chromatin and genome structure. This highlights
a fundamental role of short RNAs in eukatyotic gene regulation and antiviral defense.
Recently, 3 distinct small RNA directed silencing pathways are observed, such as the
destruction of mRNA via siRNA, inhibition of mRNA translation via miRNA, and
Epigenetic gene silencing via siRNA. It was also found that in these pathways the members
of ribonclease 111 family play important role in diverse RNA maturation and decay. Here 1
investigated the evolution of Rnase 111 nucleases, Dicer as representative, to further figure
out the evolutionary relations of 3 gene silencing pathways. And with the advantage of
using genomic sequence as the subject, I also could detect some possible candidates for a
particular functional domain or gene in un-annotated genomic region., and on the other
hand, it can make more sure the judgement of Non-Existence of domain or gene in some
species.
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GSHEIAMODFEMBLONEIL, B FEBE L RIRZA T T 4 2 F(alternative splicing,
AS)DHEIL AT 722 & ONT (Rnase Il BE3E & <= A 7 17 RNA (2 & % & fxF R i#E{k(gene silencing,
GS)DHEALRFIFED 2 DDE I D,

ETHIET, @3, EVIFBEBETEBE L AS LIV AYEHRLSEMELES L T
T WHHAKMN ST, ZO220BERMOEMLERESZ OREINTEZT —F %
ALTHATZ, ZOBL T MBEFEFZIZ2-oTnD, TORE, AS ITE — B I{=TFE
LIV VEEBEBTETEIRIDI L L AS L ERK SN S isoforms DEIZRTE LV H %
FIZLZWZ LERLE, ZOBEHBE LT, ki, EEEETFOIEI NE—BEF IV
BB ZRERR 2, BREREPLIVESOLEIR- LI ERED, E@RLTWVWS,

BETIE, A 72 RNAIZ KD GSIZTEHAEY TELNIZRFESNRTETVEREWVWIE
RT,ELIT, RIEBAONC 2ot~ 27 2 RNAIC L D GS @ 35D pathways I B LT
HEACHEAT 21T o 7=, 3 FED pathways & 1. 1) siRNA [T & 5 mRNA OFFEE . 2) miRNA 12 L 3
mRNA 225 OFIFRAZE. £ LT 3) siRNA IC X5  epi-genetic GS THhB, b 3 FED
pathways (T1% Rnase Il SR ELBICEBELRBRBEAFE L TV RG> TWVDE, F 2 TH
Z i, Rnase I, & < {Z dicer (ICE R ZEVT 3 FE D GS pathways OHE/LHI 72 BEIR 2 B4
MERBEAEMITOVTHAE,

ZOFER. £, Rnase Il OELITEORKENIC—BT DL EZBALMICLE, £,
Yaula U N L DORMTIE dicer BEEFREHEELBLILTEY., ZRZFRH miRNA
ESIRNAWCHISE L TWAHZ EMRRBEINTZ, DE D ki, siRNA & & miRNA £ D GS
B, RREEHREIWOFIFEBRIZALLEH L TWAD, Dicer DFIZ GS BrED L E R B
PAZ FAA URFETHID BERIZ.ZORAAL VB BT ORNE L 2o L84 dicer
WCIXFEET B, HEBER (Saccharomyces cerevisiae) <CIEEEAE W dicer I[TIX 722 & % BF
2T L. BB GS & epi—genetic GS DEIEIEL, HFEER O IGLIE | W —B i D5 I
DENC#BS &ML TW5, b L GS BMlanfbicBET 2 ¢EZ2hiE, COBRIIZYT
HbHIH,

EEZELBETEIADEMHBNEEEREL T, (1) BEFT— 7 O E - BIR - Bk,
THABEE L TR~ —BLTEIANEENICED TERZ L, (2) F—F N
Wik, BIEI RO ENAONDZ L, (3) BEOBEEHRIC., —FERULDZE L BT,
SHROBIRAT T4 7, miRNA X siRNA I & 3 B FREBHBOFIEICEBR T
DREREZHLEZLE, (4) FIZ. TN O OBETRERHBENSMBAEY OFEAER I —
By AafHmeEN-I L, REXFEMLE,

MNT, ESADOERREZTNICHTIERISBZORRICLE SV THIEZFEL
o ZLDEREP DTN, BEITZEBIZEEZL, TORAR L., mXOFIEICET 5 %
REZBRNEBZATCHD LB TELLDOThoT, I, XDEEBEOHBONLKRDY
EFT. 2P ERNICED TE LRI Abhiz, EEE»PSOERAZREICH
TIEETLHRERSETONELLDL, IRBFEL L THYVILTEIAELRENEH D &k
T&l, ESAMTABERREZEFETITI L& HIC, ZMNRXONE L, k2 EHEEE L
LTEBEFEC2OBRBL TV o T . REBORERD LB ROKBEE 29 & 57 L 7=,
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