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How does Zika virus spread and why do we care?

Normal brain Infected brain




Z1ka virus structure
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Biology Central Dogma
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Functional RNAs

ZIKV 3" UTR Generic Protein



Conserved Structures in Mosquito-born Viruses
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dG = -147.58 [Initially -157.39] Dengue_UTR dG = -168.37 [Initially -201.30] JSV UTR

dG =-171.97 [Initially -173.90] 17Jul17-15-27-32



Uganda VS Lab Brazilian UTR Homology

Uganda GCACCARTTTTAGTGTTGTCAGGCCTCGCTAGTCAGCCACAGTTTGEEGARMAGCTGTGCAG &0

Lab GCACCALTCTTAATCTTGTCAGGCCTEGCTAGT CAGCCACAGCTTEEEEARAGCTEGTGCAG &0
St e ek ke ke ke ke ke ke ke e e e o o o ke ke ek

Is the UTR similar
Uqanda CCTETARCCCCCCCAGGRACGARCC TECGEAARCCAAGCTCATACTCAGGCCGAGAACGCCAT 120

between V|raI stralns? Lab COTETGACCCCCCCAGEAGAACCTEREARACCAACCCTATAS TCAGGCCGACALCGCCAT 120
A dd WRR R A AR Rk R R R o o o o ol o o o ol o o ol ol ol o o o

Uganda GECACGGALGARGCCATGCTGCCTETGAGCCCCTCAGAGGACACTGAGTCAARRARRCCCC 180
Lab GECACGGALGARGCCATGCTGCCTETGAGCCCCTCAGAGGACACTGAGTCAARARMCCCC 180
A E A E AR E A A AN E RN A I A AN R RN AR RN R RN IR IR R R R AR A AR AR AR AR RN NN
Uganda ACGCGCTTGEARGCGCAGCGATGECARRRCAAGETGECGACCTTCCCCACCCTTCARATCTG 240
Lab ACGCGCTTGGAGGCGCAGCGATGEGARRRAGAAGETGECGACCTTCCCCACCCTTCAATCTG 240

FHFFHFRHNENY FHAAAANETETETAETA AN TR SR RRERFANRT AR RTRT N H T A NE NN NN

Uganda GEECCTGALCTEEAGACTACGCTETGARTCTCCAGCAGAGGGACTAGTGETTAGAGGRAGAC 300
Lab GEECCTGALCTEEAGATCAGCTETEGEATCTCCAGRAAGAGGGACTAGTEETTAGAGGRAGAC 300

WO W W W W W W W W W W HREFREEE AR EEEE FERRRRERRRRRE R R R RN W NN NN

Uganda CCOCCGGARR A CGCAR AR CRCCATATTGACGC TCGEAAAGACCAGAGACTCCATGAGTTT 360

Lab CCOCCGGAnRNCGCARR R CRCCATATTGACGCTCGEAAAGACCAGAGACTCCATGAGTTT 360
o o e oo o ook ke ke ke ke ke ke e e o o ke ke e

Uganda CCACCACGCTGECCGCCACGECACACGATCCCCEAACTTCGGCGECCEETETEEEEARRTCC 420
Lab CCACCACGCTEECCGCCACGECACAGATCGCCEGRATAGCGGCEECCEGETETEEEEARRTCC 420
e oo e e ook e ke e ok ke ke ke e e e e e o o o ke ke ek
Uganda ATGETTTCT 429
Lab ATGETTTCT 429
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Ugandan Zika UTR Structure Matching

Createa Sat ug 51557282017

ika

Brazilian Z

Createas:

Ugandan Zika

dG =-171.07 [Initially -173.90] Zika virus Brazilian lab strain 3 UTR

dG = -168.30 [Initially -168.90] KY989511 Zika virus Uganda MR766 3 UTR



Motifs are Stable despite 3" and 5" Modification
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dG =-90.70 [Initially -88.70] M4-M5

dG = -113.03 [Initially -111.80] M3-M5
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Dividing the 3" UTR into its significant structures
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Methods

Vector Artificial
Insertion Transcription

PCR




What is the virus doing with these structures?

Wr with T7 promoter and restriction site

UTR DNA Template
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.. Primer with restriction site
l DNA replication

l Restriction enzyme digest



Inserting my sequence into my plasmid

Segment containing
desired UTR sequence
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First Cloning results

Control




RNA Transcription, Purification, and Folding

In-vitro Transcription

Purification
done by a gel
electrophoresis




How can we identify protein-UTR Interactions?

Unidentified

host protein \

ZIKV 3" UTR



RNA-Protein
Interaction

Protein complexes
with RNA will shed
light on ZIKV-host

interactions within
human cells

1. RNA is attached to
a molecule of biotin

attached to metal bead -
ash

3. RNA complexes
with protein

Wash

4. Protein is
removed from
complex and
characterized with
mass spectrometry
and/or Western Western blotting Mass spectrometry
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