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Group | Intron RNA Provides
Information on RNA Structure

J.H.Cate, et al. 1996, Science



The Tetrahymena Group | Intron
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The Tetrahymena Group | Intron

P9.1a
389 P9.2 360

400 P9.1  'sa0 !

| ] | !
I

[

o | |0 {

40 -| 80
1 I

(:IIIIOIIOII NONRNNEEEEN NN )

P2 60 P2.1




The Tetrahymena Group | Intron
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The Tetrahymena Group | Intron
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A Novel Group | Intron RNA
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Establishing Tertiary Contacts of the
Bangia Intron
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Potential Receptors for L8 Tetraloop
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Potential Receptors for L8 Tetraloop

!!!!

P5a

L]

>
[
>

>
>

P5b

c 9] >O>C

O
| o

[9]2] O > ocr

o
|
(@

OCc
CoO

ccC
cocec 0o
I
oY)

c 111

cC

Co>»O>

Bangia group IC1 intron



g o o e & iy
| I
‘.A 0 <OD<—0 AGGCACCICACCUMWGCAA

[ R {1 T Y A I o |
o8
Sl

O 0O D20«D
7r_ 7_” & - 2
woscly i@ B
je] © QA
ﬁMaacca a ¢ S
o8 : O
@ ¢ e 5 =

, — <
HWCUGUGG 0200 < UCGC

d
+6
oty
_/ N
dt— 7=A
a C
-G
Js/7
G
A
A
10-UJ
A
(- — __>1

0-0
o—w©
[QNOEXE)
PGIc ®00DD0Y d
O-O
o ©
.E-Awa
8 S
) ~ M
tee 57
9 a ] 2L
) < 20— o
[ < 3 = 2 8 -~ 0=
[OP T i 1 O O
O CCCGCGAUCClAAAlGCGGCU 200—<«<<L-0D2<000D000~ ¢ «
I T T I I I I T I A B | I T I I Y B | g
CCGGGCGU|AGG[CAA|CGCCGA|GCC|AAGICUUCGCAGCCA > GC
%w 2 g 8 N © & 8 8 w._.UU
t @ a &

P9.1a

o M

Bangia group IC1 intron

Similar Contact in Azoarcus Intron

Azoarcus group IC3 intron



Potential Receptors for L8 Tetraloop
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Potential Receptors for L8 Tetraloop
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(1) 0.007

WT > L8

P2 > L8/P2
0.008 0.009

However, the attempts to
rescue the contact by

compensatory mutants
failed...



{03
Structural Modeling with RNABuilder
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Structural Modeling with RNABuilder

* |Internal coordinates can eliminate many of
the fast degrees of freedom
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Threading of Azoarcus Intron by
RNABuilder
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Threading of Azoarcus Intron by
RNABuilder

Blue-Model

Green-Crystal structure
RMSD: 4.6 A

S.C.Flores, et al. 2010, Pac Symp Biocomput



Modeling Bangia Intron by RNABuilder
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Threading of Bangia Intron to
JTetrahymena RNA
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Threading P2 of Bangia Intron to
Azoarcus RNA
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Threading P2 of Bangia Intron to
Azoarcus RNA
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Threading P2 of Bangia Intron to
Azoarcus RNA
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Threading P2 of Bangia Intron to
Tetrahymena RNA
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Threading P2 of Bangia Intron to
Tetrahymena RNA
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Threading P2 of Bangia Intron to
Tetrahymena RNA




Threading P2 of Bangia Intron to
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Structural Model of the Bangia Intron

Bangia model Tetrahymena group IC1 intron



Tetraloop-receptor Interaction of
L5c and P27
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Conclusions

“*RNABuilder provides strong support for a
tertiary contact that was refractory to
experimental validation

“*3Suggests that Bangia intron has the same
overall architecture as close relatives and
adds a new contact

**Introduces further experimental tests of
new contacts and architecture
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