SUPPLEMENTARY MATERIAL

The information provided here describes in detail the actual sections and subsections of any IRESite record. Every IRESite record is a nested tree structure and any record can contain an unlimited amount of its subsections. This makes the records scalable. The following sections are shown in the next figures: NUCLEIC ACID (Figure 1 and 2), rRNA COMPLEMENTARITY (Figure 3), IRES ELEMENT (Figure 4), TRANSLATION (Figure 5), PROTEIN INTERACTION (Figure 6) and 2D STRUCTURE (Figure 7). With the exception of NUCLEIC ACID DATA section, all other sections can have multiple subsections. For example, several IRES containing regions, multiple mRNA:rRNA and mRNA:protein interactions and multiple secondary structure models can be annotated simultaneously within a single record.
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SGTACCGAGC TCTTACGCGT GCTAGCCCGG GCTCGAGATC TGCGATCTGC ATCTCAATTA GTCAGCAACC ATAGTCCCGC CCCTARCTCC GCCCATCCCG N
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AAGGAGA CCAATAGAAA CTGGGCTTGT CGAGACAGAG AAGACTCTTG CGTTTCTGAT AGGCACCTAT TGGTCTTACT GACATCCACT TTGCCTTTCT
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TCCACAGGT GTCCACTCCC AGTTCAATTA CAGCTCTTAA GGCTAGAGTA CTTAATACGA CTCACTATAG GCTAGGCTTG GCATTCCGGT ACTGAATTGA
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Copy sequence to clipboard
The name of the promoter used to express this mRNA:
svao ¥

The integrity of the mRNA transcript was verified after its transcription by:
RNase_protection_assay

ElThe Open-Rea
Blorr

g Frames (protein coding regions) found on the mRNA/+RNA molecule:

Version: 1 Last chang:
Submitted or updated by:

The abbreviated name of this ORF/gene:
Rluc

The description of the protein encoded in this ORF:
renilla luciferase

005-06-26
Reviewed by: tarcin Pospisec

The translational frameshift (ribosome slippage) involved: The ribosome read-through involved:
0¥ no ¥
The alternative forms of this protein occur by the alternat jon of translat
no ¥
The ORF absolute position (the base range includes START and sToP codons or their equivalents):
42-977

Borr
Version: 1 Last change: 2005-05-26
Submitted or updated by: Tonss Hasek. Reviewed by: tarcin Pospisec

The abbreviated name of t
FFluc

The description of the protein encoded in this ORF:
firefly luciferase

ORF/gene:

The translational frameshift (ribosome slippage) involved: The ribosome read-through involved:
0¥ no ¥
The alternative forms of this protein occur by the alternative initiation of translation:
no ¥

The ORF absolute po:
1268-2520

n (the base range includes START and sToP codons or their equivalents):

B citations:

Stoneley M., Paulin F. E., Le Quesne J. P., Chappell S. A., Wilis A. €. (1998) C-Myc 5" untranslated region contains an internal ribosome entr

Seament. Oncogene. 16(3; 8





Figure 1. The NUCLEIC ACID DATA section (split in two parts, the first part is shown above) contains basic information about the mRNA molecule (or +RNA in the case of some IRES containing viruses). The above example above represents an engineered record with its parameters. These include the name of the donor gene containing the IRES segment, its Genbank GI: number and source host, the name of the plasmid. Please note, here you can also find out whether the presence of the cryptic promoter in the transcribed region has yet been studied/eliminated. Several other parameters are shown in the next part of this figure on the next page (Figure 2).
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ElThe rRNA complementari
ElThe rRNA complementarity:

Version: 5 Last change: 2005-05-27
Submitted or updated by: Zuzans Feketova Reviewed by: tarcin Fospiselc

The organism where this FRNA:RNA interaction occurred:
Mus musculus

GenBankld of the FRNA that interacts with this mRNA/+RNA:
53990

The name of the rRNA interacting with this mRNA/+RNA:
185

The base range located on rrus where this interaction occurs in 3'-5
519-808

The number of bases within that range which actually do interact.
s

The experimental validation of this interaction between mRNA and rRNA in these regions is available:
no

The base range located on nkiA where this interaction occurs in 5°-3" direction.
439-448

Remarks

456 435
AAGACC-TTCTTCTTTAATATTT 5°

TT-TACTTTGARRAAATTAGAGT 3
808 819

The above schema represents the 22-nt IRES module and predicted interaction of nucleotides 439-448 of Rbm3
NRNA with bases 819-808 of 185 rRNA (GI:53990). 9 base-pairs are denoted by colons

The 22nt IRES module ranging from 435-456 was tested to bind purified 405 ribosomal subunit and ribosomes, but
it uas not tested yet whether the complementary sequence match contributes to the binding of ribosomes
Several other complementary sequence matches betueen Rbn3 5'UTR and mouse 185 rRNA were also predicted (none
of these sequences overlap with the 22nt IRES module)

FRNA in 3'-5'direction BRNA fn 5°-3'direction
1734-1718 28-44
62-50 9-62
224-217 66-73
500-889 107-118
1020-1001 159-178
1249-1242 182-189
1538-1526 215-228
1368-1360 284-292
1830-1821 341-350
1019-1010 a11-420
1632-1619 423-436
85-78 493-504
151-142 543-557
90-75 636-651
1828-1816 690-702

AL sequence natches Listed above were predicted in-silico and none of them was experimentally tested





Figure 2. The NUCLEIC ACID DATA section (continuation) also includes the sequence of the DNA plasmid construct which was the template for the transcription, the name of the promoter used for driving the transcription, and the delineated protein coding regions of the RNA molecule. The examples in Figure 1 and Figure 2 show bicistronic mRNA containing two open reading frames (ORFs). The first reporter gene contains the renilla luciferase gene while the second contains the firefly luciferase gene. Both ORFs are separated by the intercistronic region containing a putative IRES element. The annotation describes the exact position of both ORFs within the underlying sequence and whether the frameshift sites or the ribosome read-through sites are present within the coding region or not. The information is further completed with data about the existence of the alternative forms of the same protein when an alternative initiation of translation using a different START codon occured. The NUCLEIC ACID DATA section contains links to primary publications and they do not necessarily overlap with those listed in any other section of the same record (and vice versa).
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B The nucleic acid data:

ElThe IRES experiments:
Bl The IRES experiment:

IRESite IRES Exp 1d: 34

Version: 1 Last change: 2005-06-26
Submitted or updated by: Tomas Hasek Reviewed by: tartin Pospisek
The IRES name: The functional status of IRES (IRES_status) (might be changed by our curators!).
coaye_dettazss 395 ¥ setectivetres ¥ |||
The evidence of IRES funi The evidence of IRES existence:

experinental ¥ experinental ¥

The IRES absolute position (the range includes START and SToP codons or their equivalents

1030-1267
The start of IRES relative to the STOP of the upstream ORF: The end of IRES relative to the STOP of the upstream ORF:
53 290
The start of IRES relative to the START of the downstream ORF: The end of IRES relative to the STOP of the downstream ORF:
238 1

The sequence of IRES region aligned to its secondary structure (if available):

[RATTCCAGCG AGAGGCAGAG GGAGCGAGCG GGCGGCCGGC TAGGGTGGAA GAGCCGGGCG AGCAGAGCTG CGCTGCGGGC GTCCTGGGAA GGGAGATCCG
1030 1040 1050 1060 1070 1080 1090 1100 1110 1120

AGCGAATAG GGGGCTTCGC CTCTGGCCCA GCCCTCCCGE TGATCCCCCA GCCAGCGGTC CGCAACCCTT GCCGCATCCA CGARACTTTG CCCATAGCAG
1130 1140 1150 1160 1170 1180 1150 1200 1210 1220

GGGCGGGCA CTTTGCACTG GAACTTACAA CACCCGAC
1230 1240 1250 1260

Copy sequence to clipboard

Remarks:
truncated §'-UTR of c-myc P2 transcript, where the last 158 bases of UTR were removed
B citations:

Stoneley M., Paulin F. E., Le Quesne J. P., Chappell 5. A., Wills A. E. (1998) C-Myc 5" untranslated region contains an internal ribosome
entry seqment. Oncodene. 16(3):423-428

B The translations:





Figure 3. The rRNA COMPLEMENTARITY section allows the description of a single or multiple regions of the mRNA/+RNA sequence complementary to ribosomal rRNA, the name of the organism where this interaction occurs, the name of the interacting rRNA and its GenBank GI: number. The rRNA COMPLEMENTARITY regions annotated per single molecule may overlap. The Remarks field, as in the other data sections, contains comments from the submitter/curators.
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Bl The translations:
Bl The translation:

Last change: 2005-09-20
Submitted or updated by: Tonss Hasek.

The translation method used to study IRES function?

The organism involved in translation:

Homa sapiens Hela
The abbreviated name of a gene which served as a source of IRES in the positive control:

comye ¥

The relative translation efficiency of the new IRES reported: The temperature (in degrees of Celsia):
49,000 37
The relative translation efficiency of the positive control:

100,000

The size (length) of intercistronic region in the positive control:

450

The effect of cap analogs (analogs of the 5'-cap) on IRES driven expression: The effect of rapamycin on IRES driven expression:
NOT TESTED NOT TESTED

The mRNA (viral genomic +RNA) was introduced directly into the translation system from any external source:
no ¥
Remarks:

As a positive control was used Hela cell Line transforned by vector pL3Rutr, which contains full-length 5'
UTR of c-nyc P2 transcript inserted betueen renilla and firefly luciferase

B citations:

Stoneley M., Paulin F. E., Le Quesne J. P., Chappell S. A., Wills A. E. (1998) C-Myc 5" untranslated reqion contains an internal
ribosome entry seqment. Oncogene. 16(3):423-428

Last change to database: 2005-10-06





Figure 4. The IRES ELEMENTS section contains information about a single or multiple regions of the mRNA/+RNA molecule and the IRES activity. This includes the "status" of the IRES element (whether it is functional, defective, rejected as not IRES etc.), the IRESite specific name of the IRES element, the relative position of IRES within the underlying sequence, the sequence of the IRES region and, when known, also the secondary structure data aligned to the primary sequence. The secondary structure data are automatically extracted from 2D STRUCTURES section shown in Figure 7. The fields describing the type of evidence, as well as the Remarks field, further complete the picture of the individual IRES element. The citation(s) refer to the publication(s) where the IRES segment was described.
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IRESite ot

B The nucleic acid data:

Bl The IRES experiments:

ElThe protein interactions:
Bl The protei

nteraction:

Bl The protein interaction:

Version: 1 Last change: 2005-08-02
Submitted or updated by: tarcin Hokreis Reviewed by: tarcin tokreis

The description of the interacting protein:
P98 bound to c-myc IRES in UV cross-linking experiments

The organism where this RNA:protein interaction occurs:

Homa sapiens GM03201
Remarks:

In nyelona cell line (GH2132) could be seen increased levels of 86, 61, 55, 38 kDa proteins
B citations:

Paulin F. E., Chappell 5. A., Wilis A. E. (1998) A sinle nuclectide change in the c-mye internal ribosome entry seqment leads to enhanced
binding of a aroup of protein factors. Nudeic Adds Res. 26(13):3097-3103

Bl The protein interaction:

Version: 2 Last change: 2005-08-03
Submitted or updated by:

The description of the interacting protein:
P86 bound to c-nyc IRES in UV cross-linking experiments

artin Hokreis Reviewed by: tarcin tokreis

The organism where this RNA:protein interaction occurs:

Homa sapiens GM03201
Remarks:

In nyelona cell line (GH2132) could be seen increased levels of 86, 61, 55, 38 kDa proteins
B citations:

Paulin F. E., Chappell 5. A., Wilis A. . (1998) A sindle nuclectide change in the c-mye internal ribosome entry seqment leads to enhanced
binding of a aroup of protein factors. Nudeic Adds Res. 26(13):3097-3103

B The protein interaction:
B The protein interaction:

nteraction:

entally determined secondary structures of this RNA:

entally known secondary structure:





Figure 5. The section TRANSLATIONS contains measured values of individual experiments. The bicistronic test molecule is often characterized in several independent experiments. Such experiments involve different in vivo and/or in vitro systems. Thus, each of these experiments is represented in a separate subsection called Translation. All these subsections summarize the crucial experimental parameters and results: the recalculated yields of reporter proteins, the description of the in vitro setup and/or in vivo setup and the information about the expression of both positive and negative controls. The Remarks field describes in more detail some aspects of the experiment and the record is completed with a list of references.
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entally determined secondary structures of this RNA:
the experimentally known secondary structure:

IRESite 2D Struct Id: 1

Last change: 2005-08-05

Submitted or updated b Reviewed by:

Hartin Pospizek

The function of the 2D structure: The temperature (in degrees of Celsia):

IRES

The method used to determine the 2D structure: The 2D structure caus.
other

The absolute position of the experimentally mapped region (the range includes START and sToP codons or their equivalents):
1-398

The underlying nucleic acid sequence and structure of the mapped region:

]
es frames|

[RATTCCAGCG AGAGGCAGAG GGAGCGAGCG GGCGGCCGGC TAGGGTGGAA GAGCCGGGCG AGCAGAGCTG CGCTGCGGGC GTCCTGGGAA GGGAGATCCG

CCCC O (GG GO G CCCC (D)0 (O 12).000)
P 1 21 31 A4y 51 61 71 81 1

AGCGAATAG GGGGCTTCGC CTCTGGCCCA GCCCTCCCGE TGATCCCCCA GCCAGCGGTC CGCAACCCTT GCCGCATCCA CGARACTTTG CCCATAGCAG

") CCCC 00 (22000 900 (€293200)) 9902002020 292909000) 1)) ”
Lo 11 121 131 L4 151 161 71 181 191

GGGCGGGCA CTTTGCACTG GAACTTACAA CACCCGAGCA AGGACGCGAC TCTCCCGACG CGGGGAGGCT ATTCTGCCCA TTTGGGGACA CTTCCCCGCC

)22).00)) € (T8 anct i acaa S LT EEEED)
201 211 221 231 241 251 261 271 281 291

CTGCCAGGA CCCGCTTCTC TGARAGGCTC TCCTTGCAGE TGCTTAGACG CTGGATTTTT TTCGGGTAGT GGARRACCAG CAGCCTCCCG CGACCATG

301 311 321 331 341 351 361 371 381 391

Copy sequence to clipboard

Remark:
Probing agents: DMS, kethoxal and CHCT
B14.1.1. The buffer compositions:
Bl The buffer compos
Version: 1

oH Li [mM] Na [mM] K [mM] Mg [mM] ca[mm]
7.00 0.00 0.00 100.00 10.00 0.00

l fmm] Tris [mM] BSA [mM] HEPES [mM] EGTA [mM] EDTA [mM]

100.00 10.00 0.00 0.00 0.00 0.5
Other buffer components and their relative concentraf
buffer conposi tion for DHS and kethoxal probing

Bl The buffer compos
Version: 0

PH Li [mM] Na [mM] K [mM] Mg [mM] ca[mm]
5.00 0.00 0.00 150.00 10.00 0.00

l fmm] Tris [mM] BSA [mM] HEPES [mM] EGTA [mM] EDTA [mM]

100.00 0.00 0.00 0.00 0.00 0.50
Other buffer components and their relative concentr:

buffer composition for CHCT probing

B citations:

Le Quesne J. P., Stoneley M., Fraser G. A., Wills A. E. (2001) Derivation of a structural model for the c-myc IRES. 1. Mol. Biol.
310(1):11





Figure 6. The PROTEIN INTERACTIONS section describes a single or multiple mRNA:protein interactions. The annotation includes two obligatory parameters: the description of the interacting protein and the organism where such interaction was observed. The optional fields are: the Remarks from the submitter/curator, the cross-links to external protein oriented databases (not shown), and the base range(s) involved in the interaction with the protein. The example above shows clearly that the IRESite does not require any minimal depth of the input data. This section points to the original publication(s) where the protein interaction was described.

[image: image7.png]Bl The nucleic acid data:

IRESite Id: 34

Version: 2 Last change: 2005-09-20
Submitted or updated by: Tonss Hasek. Reviewed by: tarcin Pospiselc

The occurrence of the mRNA/+RNA molecule:
engineered ¥

The shape of the nucleic acid molecule: The total number of the open-reading frames (ORFs):
inear ¥ 2 ¥

The quality of the mRNA/+RNA sequence: The promoter reported in the corresponding cDNA:
both_UTRs_inconplete ¥ NoT TEsTED ¥
The mRNA/+RNA description:

3'-end truncated 5'-UTR (1-238 bp of original sequence present) of c-myc mRNA transcribed from major P2

promotor, where the last 157 bases of UTR were removed. Insert was cloned into pGL3R vector betueen renilla
and firefly luciferase

The mRNA/+RNA sequence represented in the +DNA notation:

GGCATTCC GGTACTGAAT TGATATCARG CTCTAGCCAC CATGACTTCG ARAGTTTATG ATCCAGAACA ARGGARACGG ATGATAACTG GTCCGCAGTG
L 11 21 31 i 51 61 71 81 1

TGGGCCAGA TGTARACAAA TGAATGTTCT TGATTCATTT ATTAATTATT ATGATTCAGA ARRACATGCA GAARATGCTG TTATTTTTTT ACATGGTAAC
Lo 111 121 131 141 151 161 171 181 191

CGGCCTCTT CTTATTTATG GCGACATGTT GTGCCACATA TTGAGCCAGT AGCGCGGTGT ATTATACCAG ACCTTATTGE TATGGGCAAA TCAGGCAAAT
201 11 ~221 231 241 251 261 271 281 291

TGGTAATGG TTCTTATAGG TTACTTGATC ATTACAAATA TCTTACTGCA TGGTTTGAAC TTCTTAATTT ACCARAGAAG ATCATTTTTG TCGGCCATGA
301 311 321 331 341 351 361 371 381 391

GGGGTGCT TGTTTGGCAT TTCATTATAG CTATGAGCAT CAAGATAAGA TCARAGCAAT AGTTCACGCT GARAGTGTAG TAGATGTGAT TGAATCATGG
a1 a1 421 431 ~aq1 a1 461 471 81 a1

Copy sequence to clipboard

The origin of IRES in this engineered mRNA:
genonic

The donor organism of the IRES segment:

Homo sapiens

The abbreviated name of the donor gene from which this IRES was excised and inserted into the plasmid:
c-nye

The GenBankid of the donor gene used as the source of the IRES segment studied:

34815

The name of the plasmid containing the IRES segment:

PGL3Rutr1-238





Figure 7. The 2D STRUCTURES section presents the secondary structure model(s) based on experimental results. Such a summary record is typically assembled from several experimentally obtained results (e.g. several different buffers, nucleases and/or chemical agents are necessary to determine the structure). In this example, we show the secondary structure of the c-myc mRNA within its first 398 bases. Most of the published results contain information only about the paired and unpaired bases. Thus, the secondary structure is represented by a simple and yet sufficient bracket notation (using round brackets for paired bases and a dot for unpaired bases). The structure is supported by a thorough annotation of temperature, the concentration of buffer constituents and other reagents used. As usual, the section is equipped with a list of references.



