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bulge_loop Get bulge loops in a RNA secondary structure

Description

Given a RNA secondary structure,it compute bulge loops in the RNA secondary structure

Usage

bulge_loop(ctFile)

Arguments

ctFile A RNA secondary structure file without the first line of free energy information

Value

Return a list containing base positions in bulge loops

Author(s)

Zheng Hewei

Examples

###Create a RNA secondary structure

coll <- ¢(1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19)

col2 <- c("G","C","C","A","C", C", " C", " u","G","Cc","A","G","G","G","u","c","G","G","C")
col3 <- c¢(90,1,2,3,4,5,6,7,8,0,10,11,12,13,14,15,16,17,18)

col4 <- c¢(2,3,4,5,6,7,8,9,0,11,12,13,14,15,16,17,18,19,0)

col5 <- ¢(19,18,17,15,14,13,12,11,10,9,8,7,6,5,4,0,3,2,1)

col6 <- ¢(1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19)

data <- matrix(c(coll,col2,col3,col4,col5,col6),byrow=FALSE,ncol =6)

###Compute bulge loops in the RNA secondary structure

bulge_loop(data)
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compare compare

Description

return similarity score of two RNA secondary structure

Usage

compare(ctFilel,ctFile2)

Arguments
ctFilel A RNA secondary structure file without the first line of free energy information
ctFile2 A RNA secondary structure file without the first line of free energy information
Value

Returns a numerical value which represent the similarity of the two RNA secondary structures.The
larger the value, the more similar the two RNA structures are.The maximum value is 10, represent-
ing the two RNA secondary structures exactly the same,and 0 is the minmum value.

Examples

H#HiH

col1
col2
col3
col4
col5
col6

<- ¢(1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19, 20)

<= (G, AT AT G AT T G A T MG, MCT AT G T M AT T I AT G
<- ¢(@,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19)

<- ¢(2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,0)

<- ¢(18,17,0,15,14,13,0,0,0,0,0,0,6,5,4,0,2,1,0,0)

<- ¢(1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19, 20)

coll_2 <- ¢(1,2,3,4,5,6,7,8,9,10,11,12,13)

col2_2 <- c("G","A","C","U","G","¢","¢","G","c","G¢","G","u","c")

col3_2 <- c(9,1,2,3,4,5,6,7,8,9,10,11,12)

col4_2 <- c(2,3,4,5,6,7,8,9,10,11,12,13,0)

col5_2 <- ¢(13,12,11,10,9,0,0,0,5,4,3,2,1)

col6_2 <- c¢(1,2,3,4,5,6,7,8,9,10,11,12,13)

datal <- matrix(c(coll,col2,col3,col4,col5,col6),byrow=FALSE,ncol = 6)

data2 <- matrix(c(coll_2,co0l2_2,col3_2,co0l4_2,col5_2,c0l6_2),byrow=FALSE,ncol = 6)
compare(datal,data2)
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ct2dot

ct2dot

Description

Given a RNA secondary structure,it compute the RNA secondary structure in bracket dot form

Usage

ct2dot(ctFile)

Arguments

ctFile

Value

A RNA secondary structure file without the first line of free energy information

return a list including the RNA seqence and the RNA secondary structure in bracket dot form

Examples
H#it#
coll <- ¢(1,2,3,4,5,6,7,8,9,10,11,12,13)
CO]_Z <_ C(”G”,”A“,"C”’“U",”G”,"G”’”G"’“G”,"C“,"G"’“G",”U”,”C”)
col3 <- ¢(0,1,2,3,4,5,6,7,8,9,10,11,12)
cold <- ¢(2,3,4,5,6,7,8,9,10,11,12,13,0)
col5 <- ¢(13,12,11,10,9,0,0,0,5,4,3,2,1)
col6 <- ¢(1,2,3,4,5,6,7,8,9,10,11,12,13)
data <- matrix(c(coll,col2,co0l3,col4,col5,col6),byrow=FALSE,ncol = 6)
data <- as.data.frame(data)
ct2dot(data)
hairpin_loop hairpin_loop
Description

Given a RNA secondary structure,it compute hairpin loops in the RNA secondary structure

Usage

hairpin_loop(ctFile)

Arguments

ctFile

A RNA secondary structure file without the first line of free energy information
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Value

Return a list containing base positions in hairpin loops,and the length of the number of hairpin loops

Examples

#iH#

coll
col2
col3
col4
col5
col6
data

<- ¢(1,2,3,4,5,6,7,8,9,10,11,12,13)

<- c("G","A","C","U","¢","¢","G¢","G¢","c","G","G","u","c")

<- c(0,1,2,3,4,5,6,7,8,9,10,11,12)

<- ¢(2,3,4,5,6,7,8,9,10,11,12,13,0)

<- ¢(13,12,11,10,9,0,0,0,5,4,3,2,1)

<- ¢(1,2,3,4,5,6,7,8,9,10,11,12,13)

<- matrix(c(coll,col2,co0l3,col4,col5,co0l6),byrow=FALSE,ncol = 6)

hairpin_loop(data)

internal_loop Get Internal Loop

Description

Given a RNA secondary structure,it compute internal loops in the RNA secondary structure

Usage

internal_loop(ctFile)
Arguments

ctFile A RNA secondary structure file without the first line of free energy information
Value

Return a list containing base positions in internal loops,and the length of the number of internal
loops

Examples

H#HH

col1
col2
col3
col4
col5
col6
data

<-c(1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20)

<= c("G", AT AT NG AT T AT G e A G T e A T e AT TG
<- c(0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19)

<- c(2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,0)

<- c(18,17,0,15,14,13,0,0,0,0,0,0,6,5,4,0,2,1,0,0)

<- ¢(1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20)

<- matrix(c(col1,col2,col3,col4,col5,co0l6),byrow=FALSE,ncol =6)

internal_loop(data)
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multi_branch_loop multi_branch_loop

Description

Given a RNA secondary structure,it compute multi-branch loops in the RNA secondary structure

Usage

multi_branch_loop(ctFile)

Arguments

ctFile A RNA secondary structure file without the first line of free energy information

Value

Return a list containing base positions in multi-branch loops,and the length of the number of multi-
branch loops

Examples

i
coll <- ¢(1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19, 20
,21,22,23,24,25,26,27,28,29,30,31,32,33, 34, 35,36, 37, 38,39, 40
,41,42,43,44 45 46,47 ,48,49,50,51,52,53,54,55,56,57,58,59, 60
,61,62,63,64,65,66,67,68,69,70,71,72,73,74,75,76,77,78,79, 80
,81,82,83,84,85,86,87,88,89,90,91,92,93,94,95,96,97,98,99, 100
,101,102,103,104,105,106,107,108,109,110,111,112,113,114,115
,116,117,118,119)

col2 <= c("C","C","U", "A","G", U, "G, AT, T A AT MUY A
UG TCT TG AT G AT TG AT TG G AT AT AT T AT
R I T o L VN o VO oL R oy NN T C L o LI ok e
R T L L S U e L LI VLR LV U SR
B VR R VT L oL oLV U e L L KR oL oL LV U
UL MGT G, Ut AT, MGY MU U, MG MG, MG MG, e, e A
,"GM,"CT, "G, e, e, e, M, UM, MG, CT AT A, TG AT, TG
,mUm AT MG MG, U, MUt MG, MU, e, MGT, e U, AT MG, TG
,"C")

col3 <- c(0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19
,20,21,22,23,24,25,26,27,28,29,30,31,32,33, 34,35, 36,37, 38, 39
,40,41,42, 43 44,45 46,47 48,49,50,51,52,53,54,55,56,57,58, 59
,60,61,62,63,64,65,66,67,68,69,70,71,72,73,74,75,76,77,78,79
,80,81,82,83,84,85,86,87,88,89,90,91,92,93,94,95,96,97,98, 99
,100,101,102,103,104,105,106,107,108,109,110,111,112,113,114
,115,116,117,118)

col4 <- c(2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19, 20, 21
,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37, 38,39, 40, 41
,42,43 44 45 46,47,48,49,50,51,52,53,54,55,56,57,58,59,60, 61
,62,63,64,65,66,67,68,69,70,71,72,73,74,75,76,77,78,79, 80, 81
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,82,83,84,85,86,87,88,89,90,91,92,93,94,95,96,97,98,99, 100
,101,102,103,104,105,106,107,108,109,110,111,112,113,114,115
,116,117,118,119,120)

col5 <- c(118,117,116,115,114,113,112,111,0,0,0,0,0,67,66,64
,63,62,0,61,60,59,0,0,0,0,55,54,53,50,49,48,47,0,0,0,0,0,0,0
,0,0,0,0,0,0,33,32,31,30,0,0,29,28,27,0,0,0,22,21,20,18,17,16
,0,15,14,0,0,107,106,105,104,103,102,101,0,0,98,97,96,95,94
,93,92,91,0,0,0,0,86,85,84,83,82,81,80,79,0,0,76,75,74,73,72
,71,70,0,0,0,8,7,6,5,4,3,2,1,0)

col6 <- c(1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19, 20
,21,22,23,24,25,26,27,28,29,30,31,32,33, 34,35, 36,37, 38,39, 40
,41,42,43,44 45 46,47 ,48,49,50,51,52,53,54,55,56,57,58,59, 60
,61,62,63,64,65,66,67,68,69,70,71,72,73,74,75,76,77,78,79, 80
,81,82,83,84,85,86,87,88,89,90,91,92,93,94,95,96,97,98,99, 100
,101,102,103,104,105,106,107,108,109,110,111,112,113,114,115
,116,117,118,119)

data <- matrix(c(coll,col2,col3,col4,col5,col6),byrow=FALSE,ncol =6)
multi_branch_loop(data)

plot_bulge plot_bulge

Description

Given a RNA secondary structure,it compute bulge loops in the RNA secondary structure and plots
the RNA secondary structure

Usage
plot_bulge(ctFile)

Arguments

ctFile A RNA secondary structure file without the first line of free energy information

Value

Return a list containing base positions in bulge loops

Examples

#iH#

coll <- ¢(1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19)

col2 <- c("G","C","C" "A","C", "C", "C","U","G","C","A","G","G","G","U","C","G","G","C")
col3 <- ¢(90,1,2,3,4,5,6,7,8,0,10,11,12,13,14,15,16,17,18)

col4 <- c¢(2,3,4,5,6,7,8,9,0,11,12,13,14,15,16,17,18,19,0)

col5 <- ¢(19,18,17,15,14,13,12,11,10,9,8,7,6,5,4,0,3,2,1)

col6 <- ¢(1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19)

data <- matrix(c(coll,col2,col3,col4,col5,col6),byrow=FALSE,ncol =6)

plot_bulge(data)
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plot_hairpin plot_hairpin

Description

Given a RNA secondary structure,it compute hairpin loops in the RNA secondary structure and
plots the RNA secondary structure

Usage
plot_hairpin(ctFile)

Arguments

ctFile A RNA secondary structure file without the first line of free energy information

Value

Return a list containing base positions in hairpin loops

Examples

fizizd

coll <- ¢(1,2,3,4,5,6,7,8,9,10,11,12,13)

col2 <- c("G","A","C","U","G","G","G","G","C","G","G","U","C")

col3 <- ¢(9o,1,2,3,4,5,6,7,8,9,10,11,12)

col4 <- c¢(2,3,4,5,6,7,8,9,10,11,12,13,0)

col5 <- ¢(13,12,11,10,9,0,0,0,5,4,3,2,1)

colé <- ¢(1,2,3,4,5,6,7,8,9,10,11,12,13)

data_1 <- matrix(c(col1,col2,col3,col4,col5,col6),byrow=FALSE,ncol = 6)
plot_hairpin(data_1)

plot_internal_loop plot_internal_loop

Description
Given a RNA secondary structure,it compute internal loops in the RNA secondary structure and
plots the RNA secondary structure

Usage

plot_internal_loop(ctFile)

Arguments

ctFile A RNA secondary structure file without the first line of free energy information
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Value

Return a list containing base positions in internal loops

Examples

HiH

coll <- ¢(1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20)

col2 <= c("G","A","A", "G" A" T C A T G C A G T e A T T A MG
col3 <- c(o,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19)

cold <- ¢(2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,0)

col5 <- ¢(18,17,0,15,14,13,0,0,0,0,0,0,6,5,4,0,2,1,0,0)

col6 <- ¢(1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19, 20)

data <- matrix(c(coll,col2,col3,col4,col5,col6),byrow=FALSE,ncol =6)

data <- matrix(c(coll,col2,col3,col4,col5,col6),byrow=FALSE,ncol =6)
plot_internal_loop(data)

plot_multi_branch_loop
plot_multi_branch_loop

Description
Given a RNA secondary structure,it compute multi-branch loops in the RNA secondary structure
and plots the RNA secondary structure

Usage

plot_multi_branch_loop(ctFile)

Arguments

ctFile A RNA secondary structure file without the first line of free energy information

Value

Return a list containing base positions in multi-branch loops

Examples

i

coll <- ¢(1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19, 20
,21,22,23,24,25,26,27,28,29,30,31,32,33, 34,35, 36,37, 38,39, 40
,41,42,43,44 45 46,47 ,48,49,50,51,52,53,54,55,56,57,58,59, 60
,61,62,63,64,65,66,67,68,69,70,71,72,73,74,75,76,77,78,79, 80
,81,82,83,84,85,86,87,88,89,90,91,92,93,94, 95,96, 97,98,99, 100
,101,102,103,104,105,106,107,108,109,110,111,112,113,114,115
,116,117,118,119)

col2 <- C(”C” , new , ny" , AN , "G , ny" , "G , nAM , nen , nAM , AN , ny" , NN
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LG MCT G AT MG AT G AT TG G AT AT AT MC A
B L LT e L | L o VO oL o) U VLR oL B oL oL
JUAT AT RC MAT MG MGM AT AT MG MG UM U, AT AT, TG
R I o O o o o) U] L o] LI oI LI I
,"Um, TG MGT, UM AT, MG MU, Ut MG, G, MG, G, MC, M, AT
,"GM,MCM, MG, T, e, e, e, UM MG, CT AT A MG AT, TG
LU TAT TG MGT MU, Ut MG, U, et MG, et MU, AT MG G
,"C")

col3 <- c(0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19
,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37, 38, 39
,40,41,42,43,44 45 46,47 48,49,50,51,52,53,54,55,56,57,58,59
,60,61,62,63,64,65,66,67,68,69,70,71,72,73,74,75,76,77,78,79
,80,81,82,83,84,85,86,87,88,89,90,91,92,93,94,95,96,97,98, 99
,100,101,102,103,104,105,106,107,108,109,110,111,112,113,114
,115,116,117,118)

col4 <- c(2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19, 20, 21
,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39,40, 41
,42,43,44 45 46,47 ,48,49,50,51,52,53,54,55,56,57,58,59,60, 61
,62,63,64,65,66,67,68,69,70,71,72,73,74,75,76,77,78,79, 80, 81
,82,83,84,85,86,87,88,89,90,91,92,93,94,95,96,97,98,99,100
,101,102,103,104,105,106,107,108,109,110,111,112,113,114,115
,116,117,118,119,120)

col5 <- ¢(118,117,116,115,114,113,112,111,0,0,0,0,0,67,66, 64
,63,62,0,61,60,59,0,0,0,0,55,54,53,50,49,48,47,0,0,0,0,0,0,0
,0,0,0,0,0,0,33,32,31,30,0,0,29,28,27,0,0,0,22,21,20,18,17,16
,0,15,14,0,0,107,106,105,104,103,102,101,0,0,98,97,96,95,94
,93,92,91,0,0,0,0,86,85,84,83,82,81,80,79,0,0,76,75,74,73,72
,71,70,0,0,0,8,7,6,5,4,3,2,1,0)

col6é <- c(1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19, 20
,21,22,23,24,25,26,27,28,29,30,31,32,33, 34, 35,36, 37, 38, 39, 40
,41,42 43,44 45,4647 48 ,49,50,51,52,53,54,55,56,57,58,59, 60
,61,62,63,64,65,66,67,68,69,70,71,72,73,74,75,76,77,78,79, 80
,81,82,83,84,85,86,87,88,89,90,91,92,93,94,95,96,97,98,99,100
,101,102,103,104,105,106,107,108,109,110,111,112,113,114,115
,116,117,118,119)

data <- matrix(c(coll,col2,col3,col4,col5,co0l6),byrow=FALSE,ncol =6)
plot_multi_branch_loop(data)

plot_stem plot_stem

Description

Given a RNA secondary structure,it compute stems in the RNA secondary structure and plots the
RNA secondary structure
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Usage

plot_stem(ctFile)

Arguments

ctFile A RNA secondary structure file without the first line of free energy information

Value

Return a list containing base positions in stems

Examples

H#iH

coll <- ¢(1,2,3,4,5,6,7,8,9,10,11,12,13)

col2 <~ c("G","A","C", "u","G","G","G","c"," "Cc","G","G","U","Cc")

col3 <- ¢(0,1,2,3,4,5,6,7,8,9,10,11,12)

col4 <- c¢(2,3,4,5,6,7,8,9,10,11,12,13,0)

col5 <- ¢(13,12,11,10,9,0,0,0,5,4,3,2,1)

col6 <- ¢(1,2,3,4,5,6,7,8,9,10,11,12,13)

data <- matrix(c(coll,col2,col3,col4,col5,col6),byrow=FALSE,ncol =6)
plot_stem(data)

stem stem

Description

Given a RNA secondary structure,it compute stem in the RNA secondary structure

Usage

stem(ctFile)

Arguments

ctFile A RNA secondary structure file without the first line of free energy information

Value

Return a list containing base positions in stems
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Examples

fizizd

coll <- ¢(1,2,3,4,5,6,7,8,9,10,11,12,13)

col2 <- c("G","A","C","U","G","G","G","G","Cc","G","G","U","C")

col3 <- ¢(9o,1,2,3,4,5,6,7,8,9,10,11,12)

col4 <- c¢(2,3,4,5,6,7,8,9,10,11,12,13,0)

col5 <- ¢(13,12,11,10,9,0,0,0,5,4,3,2,1)

col6 <- ¢(1,2,3,4,5,6,7,8,9,10,11,12,13)

data <- matrix(c(coll,col2,co0l3,col4,col5,col6),byrow=FALSE,ncol = 6)
stem(data)
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