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Data source

C M T htr/igrnadb.ucse.edu)

Genomic tRNA Database

tARMAscan-SE analysis of complete genomes

[Home] [Find tRNAS] BLAS [Download] [Bug/Request] [FAQ] [Citation] [Legend]

Introduction

Thiz genomic tBIA database containg tEINA gene predictions made by the program tEIAscan-5E (Lowe & Eddy, Nuel Acids Rz 25: 855-364, 1897 on complete of neatly co

otherwise noted, all annotation 15 automated, and has not been mspected for agreement with published literature.

Inewitably with automated secuence analysis, we find exceptions to general identfication riles, 1soacceptor type predictions (gsp. due to variable post-transcriptional anticodon mod
tRITA identifications (due to pseudogenes, SINES, or other tRINA-denved elements). We attempt to document all cases we come across, and welcome feedback (lowe @soe.ucs
unrecognized discrepancies. For a more detaled desenption of iformation in tables and the tEIA search algortthin, see the [Legend].

[Eukarya] [Archaea] [Bacteria]

Eukarya

[Echinozoa] [Embryophyta] [Fungi] [Haemospeorida] [Insecta] [Leishmania] [Rhabditida]
[Tracheophyta] [Vertebrata]

Echinozoa {1 genome)

Strongylocentrotus purpuratus (Sea urchin) (Wersion 2.1) (1065
tEITAs)

Embryophyta (3 genomes)




rheropyrum pernix chr.trnai-AlacsC (1-77) Ala (C3EZ) 77 bp Sec: 95.45
GGGCCGETAGC TCAGCCTGGAAGAGCGCCGCCC TOGCACGECEGAGFCCCCGGGTTCALL
TCCCGFCCGETCCACCA

rheropyrum pernix chr.trnaif9-»LlacGc [(1-77) Lla [(GGC) 77 bp Ser 855.60
GEECCGETAGC TCAGCCTGGAAGAGCGCCCGETTGECATCCGGGAGGCCCCGGGTTCALL
TCCCGECCGETOCACC R

Fheropyrum pernix chr.trnaz?-L1aTGC (1-77) Lls ETﬂET‘ﬂﬁhdép—-qﬂ' Q93,25
GEGCCGETAGC TCAGRGTGGAAGAGCGCCCGGCTTGCACCCGEGAGGCCCOGGGTTC ALY
TCCCGFCCGETOCACCA
Flheropyrum pernix chiNtrnalS-ArgCCcGc (1-77) Lrg [(CCG) 77 bp  Se:
ATAARATGCAAC A MG TATTTATRGAGC GG GTC TCCGGAGCCGGAGGTCCCGGGTTCALL
TCCCGGCGEECCCGCCA

=heropyrum pernix chr.trhoaz-SgCCs (1-72) Lrg [(CCG) 72 hp Sci 24.36
TGECAACGTGAGTATTTATAGCGTCGTTCTCCSGAGCCGEAGGTCCCGEETTCARATCCCG

v
o

GCGGGCCCGCCA

rheropyrum pernix chr.trnal-ArgCcG (NTE) Arg (CCG) 78 bp Se: S92.70
GEGCCCGTAGC TCAGC CAGGATAGAGCGCCGGCCTCOGrAGCCGFAGGTCCCGHGTTCLL
ATCCCGGCGEGCCCGHFCCA

rheropyrum pernix chr.trnaZé-LrgcCT (1-78) bty (CCT) 78 bp So: 91,062
GEGCCCGTAGCTCAGC CAGGATAGAGCGCOGGCCTCCTAAGCCGE TR CGFGHFGTTCLL
ATCCCCCCGEGCCCGCCA

rheropyrum pernix chr.trnal-ArgGCc (1-79) Lrg [GCG) S bp Seor 22,86
GEGCCOGTAGC TCAGCCAGGACCAGAGCGCCGGCCTHCGEAGOCGEAGGTCCCGNETTCL
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Species N1|N2|N3 N4 N3 |N6 | N7|N73 | N72 N71 N70| N69| N68 N67
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Visualize



Species N1|[N2|N3| N4 NS N6 N7 |N73
Mycoplasma capricolum G|G|ICITAA|C|A| U
Mycoplasma genitalium G|G|lUIG|C|C|U| U
Mycoplasma pneumoniae GIG|U|G|C|C|U| U
Ureaplasma urealyticum GIGIUIGIC|C|A| U
Bacillus subtilis G|IG|IC|IG|IG|C|A| U
Bacillus halodurans G|G|IC|IG|G|C|A| U
Bifidobacterium longum G|G|UIG|G|G|U| U
Mycobacterium leprae G|IGIUIG|G|A|G| U
Mycobacterium tuberculosis GIGIU|G|G|A|G| U
2342 Synechocystis sp. GIG|C|G|G|C|A| U
Data rows Helicobacter pylori J99 G|G|ICIG|A|C|A| U
Campylcobacter jejuni GIG|ICIGIA|C|A| U
Eerharirhia ~al rlrelrcleelrcilr2l 0l 1
O
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Mosaic plot: nucleotide distribution in tRNA acceptor stem
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Sequence logo plot — library ("seqLogo™)
(Schneider and Stephens - 1990) 'seqLogo (. . .)
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library (debug) |
mtrace (seqLogo)|
seqLogo (pwm) '

Entrac:e.off() |

IR R Console

| 7 seglogo(l)

file Edit Misc Packages Windows Help

D(1)>
[1] TRUE

D(1)>

1 2 3 4 5
.61735130 0.077391304 0.006956522 0.05043478 0.0695655
.02260870 0.024347826 0.509565217 0.36521739 0.452173%5
.27217391 0.895652174 0.467826087 0.53739130 0.425217%
.08782608 0.0026086%6 0.015652174 0.04695652 0.0530435

g
.093913043
.0034782¢€1
.8634782¢61
.038130435

Mo 0o
o0 oo

Mg 0o
o oo o

M D{l)>
[1] FRLSE

D(1)>
[1] npM wow men wmn

W D{1l)>
5x
NULL

Sy

function (pwm, ic.scale = TRUE,
1 if( class(pwm) == "pwm") {
2 pwm <—- pwmlpwm }
% else if( class(pwm) == "data.frame™) /{
4; pwm <—- as.matrix(pwm) }
S: else if( class(pwm) != "matrix") {
6: stop ("pwm must be of class matrix ox
7 if{ any(abs(l - apply(pwm, 2, sum}) > 0.
g stop ("Columns of PWM must add up to
9 chars <- c¢{™n", "Cc", "G", "I") =
10: letters <- list{x = NULL, y = NULL, id 3
| 11:  npos <= meol(pwm) |
12: if{ ic.scale) {
13: ylim <- 2
14: ylab <— "Information content"
152 facs <- pwmZic(pwm) }
else {
i16: ylim <— 1 =3
17 vlab <—- "Probability"
1Bz facs <- rep(l, npos) }
19: wt <—- 1
20: x.pos <— 0
21+ for{ j in l:npos ) {
22: column <- pwm[, J1]
23z hts <- 0.95 * column * facs[]]
24: letterOrder <- order{(hts) |
2o y.pos <— 0
26: for{ 1 in 1:4 ) {
27: letter <- chars[letterOrder[il]
28: ht <— hts[letterOrder[il]l] =
< | i | 3

4
b -

-> “grid“ graphics....
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Logo plot: Codon distribution in tRNA acceptor stem
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CART

(Classification and regression trees)

*Goal predict target variable <
i
*Method: recursively partition i e
explanatory variables (W
X2




CART

(Classification and regression trees)

[t was six men of Indostan ; To learning much inclined, Who went
to the Elephant; (Though all of them were blind), That each by

observation; Might satisfy his mind .... etc
-- “The Blind Men and the Elephant” by John Godfrey Saxe (1816-1887)
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CART

with default values
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CART

Predictive success ? (use.n=T)
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CART

Percent of success

in prediction

N73=A,C,T.U
]
N73$A.C N4=Q.T.U
N2=C U N5=A,G
d] o~
R
67%) (92%) gro) N S
N55C.U N3sC,U (86%) (91%)
N4=A.G N4=c U
N3=A.G N3=C,U ]
N73=C M Q
N1=A.G L (91%) (97%) NBEG

G [ ] H M (95%)
(87%) E Y (100%)(49%)

(56%) (100%) A

FT (eF::,%)

\

(75%) (39%)

Red = bellow 60% fit



X-val Relative Error
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Relative importance for each letter in the model

Information per Acceptor Stem letter
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Results

«20% misclassification in prediction
«Same acceptor stem RNA can code for for different Amino Acids
In different Archaeas

°[n the same Archaea —

Q(

Conclusions

*There is code In the acceptor stem
oIt IS not enough
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Thank you !

Read / Contact me:
R-statistics.com

Tal Galilia;, Shaul Shaulpz;, Yoav Benjamini_zs], Dror Berel j4

[1] Department of Statistics and Operations Research, Tel Aviv University, Israel.
[2] Department of Zoology, Tel Aviv University, Israel.

[3] Department of Statistics and Operations Research, Tel Aviv University, Israel.
[4] Cedars-Sinai Medical Center.



