Computational Analysis of RNA-Mediated Host-Virus interactions
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RNA-mediated host-viruses are viruses that happen from an RNA viral strand
) : . i . Protein-coding transcript CHR ¢ Nucleotide sequences of coding transcripts on the reference chromosomes Fasta
attaChlng to the host’s exon strands. This leads to the viruses taklng over the sequences e Transcript biotypes: protein_coding, nonsense_mediated_decay, non_stop_decay, IG_* gene, TR_*_gene,
. . polymorphic_pseudogene, protein_coding_LoF
gene expression of the host. Many RNA viruses can cause death or severe
mptoms. RNA vir Incl Ebola, HIV VID-1 nd man hers. o
o pt-o ’ : use§ clude Ebola, | CO- 9. and many ot e, > Acidianus filamentous virus 2, complete genome Minimal Energy Values
Studying these interactions between the RNA viral strand and the host’s exons ’ P g
. . . ' . . NCBI Reference Sequence: NC_009884.1 0
help us figure out which strands in the host's body to target in vaccines and other cenBank  GiEphics
medlClne >NC_0909884.1 Acidianus filamentous virus 2, complete genome
) GTATATATACGGTAAAATACCCAGACGATATTCTCCGTCAGTTTGAAGAGCAAGTAAAGGAACTGTTAAC
1FFi I I I I I AGTTCCTTTACTTGACGAAAAGGAGTATTTCGCATTCCAAGAGATTAATAGATTTTTTTCTCTTTCACCC .
There are many dlﬁlCUItleS that occur When StUdymg RNA Vlral mteractlons. TCAATTAAGAGGGTGAAAGATGAATGTAAGATCTATAGGAGGGATCGCTGGGGATTTTTTTACCCTAACG The tOp Strand IS a human exon
F”-St, hand“ng viruses is extremely dlﬁlCUlt. Many research groups WOU|d not get GTTCATGCTAGTCTTTTTTTATGCATCATTTTTTTCATATTCGTTATTATATTTCTATTTCATATTTATT Sequence, Whlle the bottom 100
TTTAATTACCTTTTTTTATCAATTATTTTTCTTATTTTATTAATAATTTTGCTATATATTTTGCATTTGG _ _
authorization tO hand|e a virus. Another pr0b|em iS the amount Of tlme these CATATTATTTCTATTTTAACTCTTTTTCTACTAGAAATTTCTAGTAGAAAAAGGGAGATTAGATAAGAGT Strand IS a V|ra| Sequence_ We
. - . . - TGATGAGCGAAAGATTTTTATATGGGGAGAGAGAAGTATAATATAGAGGTGAAAAAAGTGGGAGAAGAAG . . . s
processes take. Studylng RNA interactions manua”y is extremely time AAATTAAACAAGAGGAAAATGAAAAAGAAAAAATAGTAAAAAAATTAAATGAAAGTGATGTAAAAAGCAT simulated the interaction =
AATTGAGGATGTATTAAAAAACAAAGAAAAGTACGGGCTTGAAGCAAGGTGGTTGCTAGGGATGGATGAT between these stran dS using 8
: i AACAAAAATGATAGTATTGAAGTTTTGTTGGGTAGAGTGAATTTTATTGAAGTGGAAAGAGGTTTTATTG
Consumlng, therefore Ilmltmg the amount Of strands that can be analyzed' AAATAGTCCCGATGACACGTATGGTTGTGTTGCTGAAGAGAGTTAACTATTACACGTCTAACTATACATC IntaRNA =
i 1~Fi i GTACAATGATGAATTATATGTTTTCTTCTATTCAGTCGGCTGGGTAAAATTTTCTTAGCCTATTTTTTTA ) -200
Because Of the amount Of tlme’ and the restrlctlons Of matenals’ our group used TTTTATTATTTTTTTTATTTTCGTTTTTTATGTTCTATTTGTTAGAATGCCTATAAATCCCGCTTTTTTC
TTCTTCTAAAAAAATATTTTAATAAAAATAGTAGTTAATATTCAAAAACTTTTGTTCTATCATCTAAATC
a SOftware Ca”ed IntaRNA GTACATAAATTTATAAACAGCACTAATTTTCCAATATAGCATTAAATTTGAAATTGACACACACCACAGA
. . . : . TTATTTTTGTAATCTATACCGCATAATGTAGTAGCAAGTACTTCTTTTTCTGTCGTTACGATAGGATCTC
IntaRNA SImUIateS RNA Strand mteractlons and dlsplays the energy used In TCGTATCCACTGCAATTAGTTTGAATACTATCTGATTTACGCCGTCATAGTAATAATCTGTAATTATAAA
. : . . ATTGTCAATATAGCTAATTCCTTGTAAATTAACTCTATCTCTATTAAATCTGTAAATTGGCATTGTAAAA
the mteractlons. ThIS energy number can help Us see WhICh RNA strands tO TATTTCATATACTTTATATCTCTGAAATTCATTTTTTTATACAGCAATTTTTCTAATTTGAGTAATGGCA _300
- . . TGATTCTGAATTCTCCTTGTTCAAGTATTCCTTTTTTCAACATCATTTTTGCAAACACATGTGTAATTTT
target when trying to create a vaccine or cure for the disease. From our arddaliin e adiisldeiiibivdbanab Dl e nolldls woedsdpnl il dii i) 401 382 503 90 399 418 507 395 412 301 421 92 356 424
. - . J TTGTTTCCAACTTTTTTGATGACTAGAGTTTTTCCATCTATTTTTATTTTAGTATTTGCAATTGCATTTT
researCh’ we found the mteractlons that tOOk the IeaSt energy fOf' d dlsease S TTATTTCATTTTCATTTTCCGTTAATTTCAATGAAATTTTAAATTCTTTAGGTCTTATTGGAATATAATA RNA Strand
. . . . . TGTTACGTCATTATTTACAATTTCTATTTCTATAGTATTTTGGTAAAAACGCATAACAGGATAAAATACC
mteractlon Wlth d human gene- ThIS can help us Compare dlﬁerent RNA strands TGGTCTAATATTTTCATTAGATCCCAGCACTGTATTTTTTTAGCATCGTCTAAAGTTATTTCTATTTCAT
to see which is most suitable for analysis. This research contributes to the field of
VirOIOQy, informing targeted therapies’ and VaCCine deSign. _
CSV Results
This is the graph with the RNA

Objectives St - S L Result of Minimal sequence start values at the bottom,
a n a n Int tion i Result of Int i tA
L . L . . . . Name of position of  position of Name of position of position of ,ﬂﬂigt}zg " Interaction in Enzrf;(;'on a.nd the .Mmlmal Energy value_s on the
The objective of this research project is to simulate the interaction between a viral Sequence 1 Strand Strand Sequence 2 Strand Strand Format hybrid format  Required side. This can help us see which RNA
RNA strand and a human exon strand. By simulating this using IntaRNA we are strands to target when studying the
trying to compare the minimal energy values to see which RNA strand to target virus.
when using vaccines.
Id1 start1 end1 1d2 start? end? subseqDP hybridDP E
ENST00000641: 401 764 Icl|NC_009884.1 1 357 AGAUAUUUCUN (((.CCCCCCC...((.. -132.9
Steps: 1. Find a Viral RNA ENST00000641: 362 1334 IclINC_009664.1 21 1032 UUCAAGGGCU ((CCCCCCCC...cecc(c... -260.9
sequence, and a human ENST00000641: 003 917 Icl|NC_009884.1 3 352 CAAUUAUGUG ((((...(C((((......... (( -135.1 Summary
exon sequence ENST00000641" 90 444 1cl|NC_009884.1 3 298 CUGGAAUGAA (((-((-ooo-((.... 84 | S | |
ENST00000641" 399 768 IGINC_009884.1 2 315 UCAGAUAUUUN (. (((((((( 1233 Strai‘(’j'f;’(")"t‘grg;‘fsvfhztﬁ%f;g{ir:‘;“r':ggeic‘i’ggses can help us figure out which RNA
+ ENST00000641: 413 605 IclNC_009634.1 3 176 UUCUUUGGUE (((CCCCCC.....CCCC.CCCC 743 In this case with the interaction between the human exon strand and the
ENST00000641! 507 764 IcINC 009884 1 1 249 UAUGUGUGGC ((.(((..((..((((« 898 Acidianus filamentous virus 2 strand, the RNA strands close to nucleotide 382
B h he | inimal . Thi ' I ' h
2. Run the sequences ENST00000641! 305 735 IcINC_009884 1 4 315 UUGUUCAGAU. (((((((((.(( 1183 rond whon meaking Mg e means ftwould be easiestfo farget at
using IntaRNA, and store ENST00000641! 412 882 IclINC_009884.1 25 423 CUUCACUUCU (((CCCCC.(cqcce. 1398
them in a CSV file ENST00000641: 301 901 ICINC_009884.1 1 537 UCACUCAUUG, ((C((((C.((((.....(i 2003 References
ENST00000641: 421 700 IclINC_009864.1 § 312 UUUGGUGGGA ((((((....(CC.CC.C.( -122.3
+ ENST00000641: 92 467 IclINC_009884. 1 363 GGAAUGAAUC (((-(C(((((« 142.3 " IeRNA2.0: enancad and customizable precicon of RNA-RNA Intercons
ENST00000641: 396 487 Ic “6—0098841 10 143 UUUUCAGCCA (((((((((((((((( 919 ° E;;'E';QC \I/C\llilth(?[Sj:;CshGi(())g :Asaft\llx1l\)/lavr\1/:3[5);:;i:i Sorescu, Andreas S. Richter, Steffen Lott, Robert Kleinkauf,
3' Graph the minimal ENS“OOOOO641‘ 424 971 ¢ \IC—0098841 10 531 GGUGGGAGU( ((((((((((( """" ((( -1975 \(/DVS:SaTR"EARér:_ldeISnS:c’aaRnl\?Al:?(:)l:elil?cc’;[:(nog;cesnmaII RNA targets, networks and interaction domains
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