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Relationship between structure and splicing of self-splicing introns
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Abstract: Self-splicing introns are catalytic RNAs and divided into two groups, group I intronand group I1 intron.
They are found in mitochondria and chloroplasts genomes of plants, fungi, protists and algae, as well as in
bacterial and archaebacterial (group IT intron) genomes. All self-splicing introns canfold into their respective
conserved secondary structures, although they are different in sequences. The typical secondary structure of
a group I intron consists of approximately ten paired elements, and group Il introns havea typical structure with
six double-helical domains (DI-DVI). Self-splicing introns can self-splice from their pre—RNAs by two consecu—
tive transesterificationreactions joining the flanking exons and releasing the introns. Group I introns use an
exogenous G to initiate the splicing reaction, but group II introns use an internal bulged adenosine inDVI. Their
respective secondary structure and protein factors are all important for the splicing reaction. Group I intron and
group 11 intron have been used in bioengineering and also have many potential applications in functional
genome and gene therapy. Self-splicing introns have become a research focus with the development of their
structure and function.
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1 BEREEASFHMHENSH

MRS RRRE, AIRBIEN G F2 08 18
W& T (group T intron) 5 TS T (group 1T intron)
PR, THANS FHERZ . il +
B AT T A MOAZ rRNA FEPDR L B 1R GeoR A4 0 o 44
FEDRIA L iR LS R AR AR AR, AR E T R K
B AENE T RN FRfEE. TN 717
TETHE )R BB R R AR R e 20, e fE T
K2y 25% B ELAL AL R b o o 40 B R Pt i 3R
THRNEFRAEAER S BRI B R8N &
TAEBNYAE N AR

W FRIILLR— B & B YR A
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PR — A I S, H4 K2 H0E [T
T, TRASTRAD. HardkaEm I MW &+
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anthrac i stGE AR recARE IR T RS 40 16 Trichodesm—
Tum erythraeunl) rir( Gz AL IRIE IR ) FE K 0
BRIT N THNET. 40 1/4 TP R 9055
HALEH AN —NLL ET RS, E2dh
SR I TR P R 0T

SR DR B A, R S A AR LG,
VP2 T BN &R0 12 5 i HE R AR R AT
S QS N I O~ S N v (R 1711 I S |
Thermosynechococcus elongatusiifa 1284 11 BN 5
T, 26NN AR R 2 A e B oo
FENJFHVEE) 5 34 1AL T tRNA R, 1AM
TR [ G AR DT D RE R PR v 9 10T Hy e ]
I, FE4H R BE RN e AR AR R A BE R (barrier) BH
T T W& FRENE AL N . =AY L
TRTER T A SR & - # ROk  hAr e T
gt MR R . X IR RN G A
LR A e FE e 1

HIIBLAST FI FASTA G580, o) [l B 2k [ 4
YEEED AT, erythracum &R A )7 H AT 1]
fie . . WWRMEE, {5 rir Ml dnaN'™® (4ifd
LR5FHIDNA polymerase 111 BIV3E) IXEL{R5F 1 H
G BEPI R Ay R T 3 MAAANTT RN S, X
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HRAAAE TR B B (A TG b R 2 AN o A i ki
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TR PR S S ThRe . IR, BYES
RS HRAIL 2 T TH 1K) S 30 A R
2 18HAEF
2.1 gk ERPOREEIR SR FTLE L0 1 J Com-
parative RNA i FEWCR I T B & 1341 eI 5R B,
JLK B, 140 — 4 200 nt, FERUMRSFEEIR /N, T 24
P10 450 E el 10 AMERR 4544 (P1 — P10)
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{14 2 K7 47 DNA v 24 L 40 i €1 35 4 AL 2O MRS TN 1T
AR RS E AN T HAS T, P3N T AN
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(B 1) o IXEETTAK ) G b 7 5138 5 G i LA Bl 2
WEPERZIR A VIR RS R R U, BAAA T ALK
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RN, 1 gt ) B 50 N S )k
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T 1T
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E3 1EAE TR ZREHTEE

FEUIRE R CH S, Gy eI e, hiE
AR BHT B it . S0 R BH C- iy 45 W I A 35
i R S U R oA SO VN 2 VARG i s i R e
TRAEHE,

2.3 4N R THENS TSNS P
(R BY R QAR W 2 e R B N, (RN (1) &6 4 3 B0
BY 2 WL AR 5 A AR ]

NEZ QR e e RN 2 VA B A= L)
Fe, DT B T AT R TR (R AR 7
WA RESE R ERIIT S, [ NS FRIBR RN A
Wb i RR s (67 . 1ok, —MMAMEI ST G
SEA BN E TR O G G, AR SRR
FICASE 3" —OH Mroki 57 BYH47 s W5 IR — e, S
TS w s MEIRIE S, 5 iR R, If
B 57 - AbE T SNE SN, G 455N
B 5 BIHAAL S BT A QG B, TS, W 57— Ah
B3 -0H Mok 37 BYHA7 s MBI — ke, 3%
5 - SMNE 53 AMNE IR S R (]
2) o T RINE T B3y K TR EEAMNE &1 G AR
TRIRE B REEAT, EHAESREEME. {H/2& RNA
WA B A LE A R 2 R 200 R AR B Th g 45
R, AR R A S S R I B AN R R AR
F o X e 550005 4l B I3k 1 44 1 40 5 B T MS 2 AT AT
F, fHHILRNA 55T A4 G T EZEY T T RN
T, FEEPbab RAEMEM, {3 L9-P5 Z [
AHEAE FHSEINAS S, AT A P 75 - AR pE AL 0 B
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SECA T B FRBY RS T N AR XS TE AL T 2 Py
TS AR SR IO AT I I, A R IR 2 1%
BfCandida I BINFrPP2. DHMEALTTPESE KT B
JEL T o ABATEHED P2. 1A AT fg 2l i A%
WEE 25 M P3 FIP6 T il — L IBUiE A FH 2 5 LA O )
;J:ﬁ%[m] R

Chauhan F1 Woodson 32 3@ i Av. i 4 e SRAR Sof
ApE T BN 70— AN FOIR 50 S 3L 52 R AT
B, KRILNE PR =T ERRA R E, &
HF XA — 20 S8 R AH ELAT FHAE N 3 1 I R SR A RIS
TR PR Y RAE - o A ATTIEXRT 5848 1 T 7Y
W P 1T AR PR N I I i Bt i FE VK R RNase  T1H
PIsess, 4R EBIR, RABNEG AP S R X
TR — MRS, BT TR TR SR AR T S 1
TFAES — 20 ms WEPSE AT SRR, AR A
40% — 60% T2 30 — 40 ms, HAMF 30 — 200
ms o (R, TEH A= 2 45 R A H A T e % (R
TR E I = e g, A N ST R E
= 4Egi by, A Re EEE T S R AR M D) e 45
F, dkmse i tlegdz. 1 RPN A1 GNRA (3L
HN AL UL CHELG; R OAG ERA) ARG
T ke B AR ST IR IS5 K, GNRA iS4 (¥ 47
BT T RANG T, WEBIS - ZRE S5 =4
SERIAHE AR o IXFP R I A5 e 35 B 9 2 91 8 BUE
W e, SEAMRAMEIEN, by
SEEAEAR S, 7R S T BB R E A
iR B 2 IS B T BN 7 1 BY
FLETE TR AR, B 2 A R I 5 ) R LR 4 X
i, Hrh ZH0R A RIS GNRA, Wi L2, L9 55,

NIR AT GO 5 BT 0, NS TR
PR, (R B R b R R E AR,
TR I F R s R AE AL R ERIF 72 « Hougland
SEBOGE I AN B F 27 —OH 72 PU B ffy T BN 2 18
PN T AR, A S N A FE . Kik 2’ —OH
MR, A& TR G & i R4, Atb oy
M5 G5 R 73 A6 W] 2° —OH A AL KO0 N B 4 B 1
PIECALFEE A, T SRR E AR SEAN IR FE S I AL K
LA 2° -OH $ 0 A Ak, 78 BY 40 B BRI U3
JBEAN BG4 g Y R A AR .

Tetrahymena W% P4—P6 X [P &AL iR
Mrédh B R, P4 —P6 [X RNA 7 P5 0 —A
150° 54T, #EFRA Poabe [EE4r 5 P4 . P5 Al
P6 JFHESEAE R, BT —NRERRITEIR

X PR AR RS R IR — N 2 MEEE T
T B — NN T R, 1998
4, GoldenZEPOX #4) il Tetrahymena A% B AL L
)P4 —P6 5 P3—P9 ZEHIl ) i A4 45 FI BT B,
P RNA 78 7 N2 ek, AR Rl
HREERI IS . P4 —P6 L5 Faigh i i R S AR B
BAH RS, hIHERICR. P3 — P9 ZéfE P4 —
P6 H—il, WSS — B T — 3B, AT
DAL 5 BYEAL m (W SUBR JiE « BEA REUE H
RNA RURFER) A K5, T T —ME a6
DS TR . IXE#M BoR T —ANERA R
LR T S L A S5 4 . X BB 45 K 78 4 iE B
T RRNA 437 0] LB BB B AT 17 1) 25 (AR SR AT
HARLIhRE. 2004 7, Adams Z5£B7 38 Y AHAKIRE T
SERETII N 1 (G A7 A13” A7) 1 i
Wghiby o 2 MBI AR TAE ], HE—D3oR T 45
P 5 By 2 TR R R

I, FATTFEE 5 H Nostoc punctiforme3EH
MW —A T AT P& mNEY, L1 5P10, L1
5 I8/7T WMAHEAE N & FRIHL TR, L1 Y
P10 Z [l L1145 J8/7 Z MM AH T AE M43 N & T2
BSCIE A (AL 5 AT 58 1 B 5 BT B . A 1 B iE X T
W, AR T T BN G T RPN, 5L
SR Hoh — ANk (L) 3HAT5RAR, RIS R IF:
ANBYHE, FERTIARAR T — AN 454 (537 P10 J8/7)
WATRAS, Rk g RAEW A — IR R AR Ja 1) sl 1)
ANBYHE, IR AR IR AR ) KR T B FE R
R L1 5 P10 ML 5 J8/7 MAPAH BLAF X I
BY 4 b T I
3 NNBEANETF
3.1 ity MHAEFRKEMNLEAIEER)LT
AMIEASE, AR — P IR SN, (H 24
PRy, FEH 6 ANZEIRLEMI (DT — DVI) 415k,
BRI /A . Forh DV {10, g
Wl 34 ML DI ek, BEHBNE T
AT R I S AR A 87455 )7 %1 (EBS) (B
4A) 5 DVI & A —ASSR A A1, BT RV
MR, TR G =P sy SCAL s DIV
I AR, SRS g G5 B (1 I P & FAE DIV
IO A ORF, gt i 8 1 o i HA DU AN D) Re 4
5 (¥ 4B) « RT &ifg3fl (R A SO sk Bt s itk , &5
Fsk 0 — 7) o X S sl (HA S m 3 tE, 31
W FBIH) « D &R CIELR~F I DNA &545 X 3)
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En g ka3 CHAT IR A DR ()35 1) 124, G AN ]
SR EAAFRAER, A& RN B EAK
X AR, AR — AN B AL o R
P VYA gkt tal, ARIFAEDT A LB 35 - S A I £
BB EA ERNUADIRX, e 7.
erythraeum3& R 24N TT RN &7, 1940 H
HERARRE Y], 4 NRAEAREwETY, 5
Ah—/N H S AT 2 A 104 TR N5 19
i A B SR DA DU REIX, 9 ANk ILrh
() BRPH A DI HE DX BEAN DI RE X (1) 43 GH 41t
G R ) 120 TN B S5 2 FEbE 2
7 g o LA S i 2 D Re X I 2 AR, 46
TSN A e AR AP Dy ReSE DR () 3k 5 s i
Fh R E N

3.2 ZwtdiEpEm MRS gl —MEAN
NGRS DR ST gk, NS T dm b 1) pl 2 i A
WAL T BEN 5 IO B4, I8 0 Ll i A2 45
1E T BN BN S5 R S WA A A e s ik
SAMRAE A B 7 By R AR R3S B 4ERF HOE R
B, AR ML RAATE D BE s Al pE T2
T BT R X BT AR 1T B 1 (AN A,
SR ST [ R e A2 . BRATTEA v BE H
7. erythraeumsER 2H fpDN4Ls) T 28 ;& TAE AT
FORG, SIS 1/ DIVa XTI THEG, 1
W DIVa XA BTN B FATTR pDN4 (H &
FEA G 6 BY 422 T 75 1 I 2AI) () DIVa X aEAT AN [R] )
BekseAs, Hhh, K pDN4 ITHAETFHIDIVa X
55 —AUBNEFHDIVa X7 HH, AR5t
AR pAML (27 5 R 28 = A TTAY N5 - 2 b 1)

AN BB BT . S A R, FRATAS 2
pDN4 11 28 Py 55 DU A AN [R] (1 5 % AR AT B i
pAM1 HIF B M REK A4, pDN4 I DIVa [X 5y
NS FMDIVa X BHt)5, PASEL] ok
7 BCGAEE pAMT A5 Bl S Bk AR By, (R BY AL
R PTG, XFEWDIVa XX —g50)%) BT IFE
WA, IR H YRR — o s ) (B9 &5
WA KRE) . X5 p62(reverse transcriptase-
maturase protein) 454 TDVIalX %fal2ffi4k i BT 425
BT EATTH o

IR HLE T RN FAEAR SR A A A R rT A
TR B 5 (BT, (RS AT AR P I B 422 75 2R e
1) b il 1 B3 I 70 e ECRR A Al i 2 1 1T
BNEG TR E O NS 7By, e
() 11 24 P 5 - e g B — > o i 1 e S 2 b 5 1)
H 5B F 8N IS, I 56T 5T )k
ARG I Re R S g e AT N R AE R
{FUE 35 U AH G 1R 18 3B 2 18] W] A AE AT R Y

FEPI S AR AT — A G A AH OC 8 T
I8P & B0 trnK-T1, trnK-T1 Zahd 08 5N
MatK, Vogel ZEMSHIE ] MatK nf fg# BT 2§/ ORF
IS & 1854 . AT TKE S LA A ) 25 b
IS e 2 5 ) — AN N Pl i AT R0k, 45
TR W] 3K 6 i A i 25 e 3 B[] — N 2 S I B 4,
T S AT H N S A R R e 4
Wy 22 /AN [R) DR () 46 R AHARL IR AN [R] 9 25 1 58 1By
$e, VLR g5ie B3R WIAN IR A 25 - G i 1) 24l 2 [B)
FEAEAT U
3.3 HiMEIHEN R IHAS e
AR [N 55— b1l IS 4B TN S T4 6
J7 41 (IBS) 1560 W (I EBSAH HLAE H Il e 75 BYH47
s AEHEFEEDVI RS A, A rh 2 -OH HEXL 5
BYRAT AR MR, RS’ - AT, EEE
FOR T E )

5 P Ik AN B RS OO AH ELAE H IE A
FELL 3 - AN XFH EAE I BEE RNA R A
[FTIASS AR R o 58 0 3 e I N 5 56— 2D AHAL,
biidg 5 — AMEFRE, L3 -OH 3E X 37 BYRA AT,
FEN G TS G FIER IR IER RN ST
BRI N PR B R T RN R R, A
7 22 AN BE

ARG 1 B4 S5 N 5 AT B i P e 8 2 A,
Mg & e 1. &BATHUNE FIITIH SR %
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A AT B A DR s PR R, e E 5 Y
$%o Steiner SEMN 1T Y N 75 478 1 B 5 Mg (1) 5%
RUATHEST, R 12O ARl AN Mg? AN[F]
WRERE LTSN & 13 B AT S A BT KI5 F
P& HA Mg kbt RN S TSR T
MELR =PRI A S 53, R A1 Mg WAL=
T°20 mmol /LIS N A I &l n] 45 & WA %
BE Mg® WREERIIE I, W& RIS AW AR EH 3
TEBGE VRS o fEARN, & B S s
+ OSCANE) BN & i SR R4, HYS
LA DX S 0 AH AR S 2 e g5 ke 4k, it B
YR, PR AR BTSN B IR B (ribon—
ucleoprotein, RNP),

VFZ AT CL4AIE 52 11 RS PN 25 1 I K8 40 45
FaRE S, AR T L Dy B 45 ) (1) 20 [A) 20 23R v
15> FHEAT IS PEAN IR o Toor 25595t Oceano—
bacillus iheyensis—/N5eaE NN &1 AT
e RS AT, I Z Tl = G S A EATE TR 1 4%
PRI N 55 1 R0 25 Ry ek Rl e P rhoes (DY) B I3
B, DV S e VA A (AL ) TE R — N
H TRTRR T 45 K S A PO L RE R E A I &8
B bk, B INEREE T XL
TAHAT o M&5H 5 Dy RERBA L0 th S R TR N & 1
L RN e i R S K R
4 Z5iE

R IE A R RPN EB=g< ) R 7 b A (P T2
TR R, AR MR s AL oo, AR
e o et AR AT A AT B8 A 35 DAL P ik TR ) O A
o LU HER, KT HERBIEEN S g
Rl SRR 5 BT 1) OC 28 LA S B REAL R (R B 7T X
3T VFZ EE U, BAAVF 2 8 in) A i
Yoo MAHBENLIE AR N b DRk 3 805+ ) ik
b, A HE P BB BT A B D hg
IR FR: wwlek AR R A BN &1 (1
NG ) DL gt ) 8 A, WA A
RPN B G i ) SR B 1 R A PR D [ A B 22 A A
PR AH R EAS [ S DR rh DL R AR AL AN A AL P P 5
TIEYHE, HAA A B TR A YA
AT S 0 B3R B N S AN A 45 R AT S A
RAL, FEARM A SR, A —
A W AZ A 1L BN 5 R BT LB e i 7
DL AR PR e i i R b ) AR
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