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Introduction/Motivation

» RNA is copied from DNA
» co-transcriptional folding = RNA folding at the growing 5’ end
» co-transcriptional pathway prediction is difficult

> Kinwalker algorithm: heuristic approach for RNA folding
kinetic prediction
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» Questions: Existence of evolutionary conserved folding
pathways? Can Kinwalker predict them?
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Kinwalker

> predicts secondary structure trajectories up to 1500 nt
» find a way from the / — j to the i — (j + 1) structure

» uses direct path-finding heuristics
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Kinwalker parameters used

v

transcription rate

v

barrier heuristic : Morgan Higgs, findpath

v

dangle model

v

max keep
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data acquisition

v

200 different parameter combinations for 3 RNA families
SRP, TRP and RNAseP
RFAM database for family alignments

v

v

v

reference structures from literature, reference sequences
downloaded from NCBI
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Scoring functions

» comparing Kinwalker output data with different parameters
» Structure Conservation Index and Sequence Similarity

» Base-pair diversity, ensemble diversity, ensemble distance
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ensemble distance

» expected distance between folding trajectory of sequence s
and a reference structure ref

ensemble distance(s,ref) = Z (1—p(i,)))+ Z p(i,j),

ijeref ijéref
(1)
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Results SRP
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clustered into subtree

no compensatory mutations

no evidence for co-transcriptional folding conservation

evolutionary sequence conservation

XON07A_11 10215 0
U00095_ 2475680475777 0
FMIB0568_1/436931-43 (028 0
CPO01127 11532550.532656 0
CPO01138_1505976-506073 0
AEODOS52_1/1179172-1179269 0.00398
CPO01040 1/1157694-1157791 0
CPO00T20_13160787-3460690 0
ALS00842 1/3490550-2490461 0.01895
CPo06T1_ 21571
AFD1795_39219036-3219740 0.10027
CPO00020_2/1087907-1087510 0.11067
CPO0OTE_12115321-2115418 0.03583
CPO000TS_1/2101610-2101707 0
CPOO0USH_1/2086 111-20865808 0
(CPOO0 (12111 (86696-1(66(93 0.09003

X 81120 031653
BXST1662 11209202-209300 0.33463
ALI57959_

CPO0OOG. 112494952-2405047 0.00913
CPO00010_1/1421960-1421565 0
CPOOOST0_117200688-2200593 0
CPO00030_1/2325066-2325165 0.08217
CPOIOGH_1/1100816-1100717 0.00415
129 1172046219-2046315 0.001 19

——  ACISDLODDDD2 11252560-252650 0.03626
L ARDI6E2S 125608532560 151 009556

crooo11s 1573

Mario Koestl!

CPO00A50_1/597363-597161 0.12052

EERT

HLSCE5S. /4359 160,
corsersus/ 1001
Corsensus /50
Corsencu /e

K107, 1170275
cpootie’ 175050

consensus 700

CoGEUGHNCOIRICRs:
EE

SCogleU UL
UL clcuolen

Kinwalker parameter space analysis



Results TRP

» Ensemble Distance for trp sequences to terminator hairpin
structure

ensemble distance: TRP o trpL. terminator
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Conclusion

No evidence of co-transcriptional folding conservation was found
1. There really is no co-transcriptional folding conservation

2. There is co-transcriptional folding conservation, but | cannot
see it
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Thank you for your attention!
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X01074.1 functional structure

X01074.1 transient structure

AE005174.2 alternative 1

AE005174.2 alternative 2

CP001509.3 functional
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trpL terminator trpL anti-terminator

Mario Koestl!

Kinwalker parameter space analysis



Bacteria
Proteobacteria

Betaproteobacteria
Burkholderiaceae
upriavidus
Cupriavidus taiwanensis
Ralstonia eutropha JMP134
Ralstonia pickettii 12J
pseudomallei group
Burkholderia pseudomallei 668
Burkholderia thailandensis E264
Burkholderia mallei ATCC 23344
Nitrosomonas eutropha C91
"Thiobacillus denitrificans ATCC 25259
Neisseriales
~Chromobacteriaceae
dania il 2002
Chromobacterium violaceum ATCC 12472
®-Nei i i 22491 (Neisseria i serogroup A strain Z2491)
Gammaproteobacteria
-Enterobacteriaceae
Escherichia coli
Escherichia coli 0127:H6 (Escherichia coli 0127:H6)
EtEscherichia coli str. K-12 substr. MG1655
Yersinia pseudotuberculosis complex
i-Yersinia pseudotuberculosis
Yersinia pseudotuberculosis PB1/+
i Yersinia pseudotuberculosis IP 31758
-Yersinia pestis
Yersinia pestis CO92
Yersinia pestis KIM10+
Salmonella enterica subsp. enterica
Salmonella enterica subsp. enterica serovar Agona str. SL483
ElSalmonella enterica subsp. enterica serovar Schwarzengrund str. CVM19633
Haemophilus influenzae PittEE
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