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Abstract: RNA editing is a very important post-transcript regulation mechanism. Current
RNA-seq data analysis has shown that RNA editing sites are massively located in introns, repeat
sequences and that most RNA editing sites are non-functional. However, there do be a few RNA
editing sites that occurred repeatedly in different cell lines, or appear over and over in different
species. Whether these sites have functions and what is the function of these sites are the
biological topic this project aim to explore. From RNA-seq data of 14 cell lines, RNA editing sites’
cell-line conservation (CLC) is defined to describe the degree to which RNA editing sites
repeatedly occur in different cell lines. Functional and evolutional analysis of high cell-line

conservation sites show that cell-line conserved RNA editing sites tend to be evolutional



conserved, and that cell-line conserved sites have significant functions, mostly by the mechanism
of altering microRNA target sequence. In addition, genes undergo high cell-line conservation
editing involve in important biological pathways, suggesting that RNA editing could be essential
to cell growth and development. These results illustrate that cell-line conserved RNA editing sites
have special features, which may enlighten further research in the field of RNA editing.
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region), {Hil I miRNA 45 & I ECAE 00 B8 2 35 2% miR-1304-5p HI#E 5 (#£ miRanda
BIE 160 MIEGL T, T, S gniE 238 0 715 /N AL, 80b 148 AN RS, fREE 641 MR
[ZO8

--aaa c G au
cacuugagcecag gguuugaggceuacagudifaugug  ©

FECPEEEEEEEEE FECEEEEE T EEE e reerr e

gugaacucggguc ccaagcuccgaugucacucuacac u
acuua c cg

& 7. A F miR-1304-5p LB gRIBAL S
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N T UE WA s 8 SEAF AE DU DR R 42 R D RE 8 5 A 7 B 5 S SR B TR R AA AR AL
AL R 2 g 6 NI R VE U SEIR A, ANZHAER 8 NI AR VE XS IR, 0T N Kk
IR B .

Number

10- ES RE4n:2523
ES RE-Det46
[ES RE-Cons:161
B3 ALL

) .

10 -

1 1 1 1
RE-In RE-Del RE-Cons ALL

mir-1304-5p Target Expression
TR 73 530 2 7 T 0 AN 528 s i 4 S VR P O R R L SN 2 I 2 A 43 4 A S A R
R PN GRS ARSI R . P S AR Dk DR 7R S B0 2 5 g R AL 1) R0k L IR
LL 10 9 0t £
Bl 8. miR-1304-5p % 5 7l J5 2 [ K R & 2 A & 7 B

HIE 8, SEPUSI () JERGEA R ATINIER KL EAL, YHREERELIER. W
R4 (Z0) % RNA a5l e a R T~ 528 (5 W% RNA )5k
ZMEE SRR B =41 (D B RNA gl 5 #2 AR REAE . AL R
T FECZRE IR TR, SiESECREZ R IR FE, B9 mir-1304-5p 4
AT SHRSE 2 T 1% microRNA 1%

3.3.3 miRNA # &5 E /) RNA ZRB AL A2

I miRNA 455G A7 s TR 23 4, 3508 1364 A7 0 A] 2 2 5207 miRNA 55 A1
Mesaae s, Hh A 86.5% AT 3 UTR I, fF& % miRNA LRI S/ 70 A o 1KLL 7
RO 330 A FE ], 89 A miRNA R I FEBURA B Z DR = 4R &4 S 42 1) miRNA
HOE AL, A S T 5L 52 (1 miRNA 741
334 HWEHREAH RNA &RBAL A

WIS 8 A S HRE L E 887 ML, Hodh 172 AN g R fE I HORT B AR A & (AR
PAF), 715 NG AR S ERME A RS G (BRI . 78I G B IR0 B 1) 2

12



R, IR RT = 8 A R4 )8 RBFOXT DG REFLAL & & B R 25.6, FIRD.
ANKHDI1 (7.13). MSI1 (6.00), XS Thfe 73 N al R B UIM G E A i Fesk m T
BT RS R o AL, ERBAR B N B S R, I T = &
f& AICF (205.95). PBFOX1 (91.62) 5 SNRPA (49.35), Hi# A RNA Al XEN, &
P N ARBIYIAROGE F . IWBL B4R AT B, RNA S50 2 I A BRI F B, B
R TGt 0 o B 1 B 1 45 5 7 5, RNA S 1) T2 8 J5 AR X0 5 B AR s 45 4

M 5 e A B 4 v ) SR BT DI RE 23 AT T RNA 2 vl il i o8 S LS RNA 2545
(07 AT R AE AR B S HAth i 5t 5 1 5 BAR T RE .

3.3.5 sZW AT AR BT U] RNA 4% 8847 )

I X R 274 ANMLEALT N E AN A R, o T BRI ] AR BT 1)
(RIAE AL 8 Ao X AT AL HH T AR AE 9 #% T-4h B T IR B A (A SR 25 5 R AE RIS, TR G 3RAG
(1 SNV A7 s BT BB IR 25, AEASIR 2 ELBAPEAL g 25 T

ERBIMA S, 7 MEB R RG] . AL chr10:77930365 £ F POLR3A
Rl L, HATRemss HANE 78T, pfEM 0.021, W 9. R4 A A2 #E mRNA 5
BRUNOLS 454 (B443K13), BRUNOLS (1) Dy REJIRE i 21 FL A 1 2K 1) A 22 [R5 1
PR BT U IhRE . Bk, g AR AT 2 T R SR P A AR B D) B A 4 A RS S AR Y
PINEGE

K |78,030 K |78.820 K |78.018 K [78 1 |77.998 K |77,980 K |77.9

Senes, NCBI Homo sapiens Annotation Release 107, 2015-03-13

POLR3A
Nr12e7es5.3 F>—HH=>—ll=—————— =1 ————HH—{4——>—=0 np_sessse2

9. POLR3A % K7 Z R4 k4 A

3.3.6 FSWH/N RNA BEMREZR K RNA G A7 55

SIS/ RNA B AN RIE B EC R, R0 g 40 5 20 0 AR 28 Ak B K AL A4 15
Ao XABCELL I/ RNA P75 2 7T RE A RNA 4 ) 3 R 2 R
3.4 RNA g4 R 7 5 B A R T Re 2 i

F5 AL 3195 AN EIThAETE RNA %07 515 RNA Grfi 0408 R 8= text 18, 751 10, &
R, B R ST R KR, XS R T RS 5 LA S . 7E T L P S R AR A
ANE] 4%, T I e 4 2R S 57 5 A I 20% 2 D BEPE AT 5, U] RNA S
M AR ST S DO REME A FROS I M, LR S PE SR RNA S BB A7 5 W BT BE . 2% 3
Retb b rh, RBLPEE MM RSP ETh, %00 TAER XA, MR ARG A, M
miRNA #5 =K REHA AR M B3 FTh, Hor LU miRNA #2525 D RE A it 5
%, FE R RS EE T 41 16%, BB K #4540 A 4 57 PR ) RNA 44898 5 240% miRNA
G S SR R DR T R
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0.25

0.2 I

’gms - . = WA HI(E)

s - * INRNARE AR (15)

f}, - - = R4 £(887)

g o | miRNASE 5 (1364)

il .. - = HFWF (920)
0.05 . m N |

NI B BB BN EEEEEEEN
2| 22 23 24 25 =26 27 28 29 =210 211 212 213 214

L ARERAE | 4020 Bty BB BB o5 b

REARAR R G B L i AR 28 R H LA AIA, AR BR AR IR I AT e X L ) A R ) EL A5
Bl 10. RNA 4538 i) 40 il R AR <7 1 5 T RE PR SR R

3.5 4 L R AR <7 1 RNA S8 A I T Be

I 7 £ 2R R T i S S L PR PR K Th e R AT, AR LIRS 11 B R
JUBLI T REAE TR A I R i . msmg AR, BB . SRS MM, 40/ DNA &
JS23E % WO DRI o O B 200 M DA o 2 R A 5 TS 20 R AR A 3 1) O R AT SRR
MIXLEThRE AT AT HY , 40 OR <7 VE SR 0 RNA G SEEA7 20 B 2R R 2 5 1 B B AR ) 2l B

GO term p-value
Cluster1:Ribosome - Homo sapiens (human) 1.9e-07
Cluster2:Pyrimidine metabolism - Homo sapiens (human) 4.8e-07
Cluster3:Mismatch repair - Homo sapiens (human) 5.3e-06
Cluster4:Cyanoamino acid metabolism - Homo sapiens (human) 8.1e-06
Cluster5:Cytosolic DNA-sensing pathway - Homo sapiens (human) 4.4e-05
Cluster6:Caffeine metabolism - Homo sapiens (human) 5.4e-05
Cluster7:Oocyte meiosis - Homo sapiens (human) 0.00021

Cluster8:Synthesis and degradation of ketone bodies - Homo sapiens (human) 0.00026

Cluster9:Progesterone-mediated oocyte maturation - Homo sapiens (human) 0.0014

Bl S4RAMETHERN RNAGEM SN NERATIBRESE (KEGG E®)

Kot T 5 HEARA IC I 52 DN FEET R 79 A4S RNA gwiEir s, Ao 15 NEshae ki
A(19.0%). 13 M A AT miRNA 55008 E, 2 My TFEARSGE A A L. BRI,
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X T AN R R TR AL, AT 3UTR gL B 5 EEBI BB T, 83T 16%, X
W VF R AR 2R DR ST R L T A KRR miRNA 8 A7 s ) S A

4

RNA %0 % H AT RBRZ W98, H T CLA S £ Rl AR 501 SR B 2 R,
AR B S M. 76 RNA GBfr 8 i S IR AR TS 5 R, AR IR MR o 50
0 05N T 1512 FUAT L 28 5% < O 57 25 o AL 01 43 8 o T R B S A A =
BB A0 15 T AR — NI % s VRN AWK B 43 S o A48 RNA. G581 (B 1 1
KK

S 0 55 5 A5 S 3 SR B, L o = e 0 o 1 S0 60 T Rt
SEEE, LU AMBAR S ) RNA i T 103840 AR 5F . i T I RNA S 2501
F Alu FE, T Alu FERULE R KK 47 6, DRI ot 5 HE 30 51 X 78 0 5 R 2043
SFRLERIE T RNA S0 07, 6 RNA S 36 5 7 3 6 T4 76 7 Kb 2 75
TR T «

ST 7 R 7 A5 O TH B 00T B, AR P BRI RNA b7 206 9 & 9 Th . B
EUN I RO ER, DhAG 5 AR BN, FO I 2 1 R B0 miRNA 45 & BL
WAL RO ThAE, U £ miRNA B 2T Al 2 0 7R (< 10 3 BT A

T2 R 1 S TR T B ST R B, AT PEARA RNA S fr 0 B 2 R 5
5T R EEE, WRR AR, F T RNA %08 T RS0 A1 KRR R 5
f). AR M 45 T RNA 48005 ST 90 40 M7 T 3L

BRI T — B, ARV H RO AP A — BB, AR . G, RNA Gl
fr £ OB R SRR AL . HRTX T RNA Gl £ H0H 38 4 56 2 MR soTiE, %4 Fn
TR 50 T O R J B SE AL EERS, HfT[X 40K 19 RNA i CNV B3k SNP. 4%
fr S R4 S AL 2 (9 ONV S5 JIUE T30t — B 7 e Ok, AR ULBE I Th RGBT ot % 5
THUNLE . DHAEHER T b, B 2 16 K [ B0 miRNA #5050 1RV B 25 117G
G R, TSP 40 408 T TS T, B 46 14 800 s S B B P B QA R
A AT R P . A, TR AT AR BT B K B RNA W ik 5 K Th g, [
SHTRRR R AN, ERET p (8 0% s T B R T MR 2 R . S RE S i TN RE T 17
e o R, AL T RNA i bt DU BB 1 A 50 1044, 7645 25 A8 T
RO R G T 156 T G I RUETE. 50 1115 G BARERL: SAL, fu2
SRR % R IR, X T A0 5 2 M 2 B T 5 3 AL B R 0 S

S T U 1 5 e T, B T T DA R JL o 26 AN BLAL FORE , WA 455 f T S,
S A ST 5 SR OB I LUBAT o 2 J5 B3 40 2R 57 1 RNA %8B
PEHCAD R ST AN M 2 o 2 R SO, 25 RRIRIE HH— SO ) T W) AR S B
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RORTALE A TTFER) o S5 RLRZR AN 28 DR S7 I RNA S 807 0 ik R R AR B 5, H TR
T RNA %455 2RI 1R AW FUR B Gk, IX 5 TR 78 AT e X A 8™ AL R s o i
B2 BEAG OR 57 RNA B0 ik, SR BIRWFIT. BT O A4 R -7 52 A OR <7 2 5 A
FRH, AHRRE % RO SR AT VR U], A S AT T TSN T T A
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