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Table 1. Percent nucleotide homology of two putative RNA

-1
Ba C kg ro u n d sequence elements, CPCR-1 and MRACR-1, compared to DENV4 tccc:zf;cccagagcaacagc 5513
background genomic regions (30 nucleotides upstream and '

. . . . . . . . .. DENV2 .CCC CCTCAGAGC CA 5511
* Dengue virus (DENV) is an enveloped virus with a positive-sense, single-stranded RNA (ssRNA) genome. The DENV serogroup is part of the Flaviviridae downstream of ROI) across the DENV1-4, JEV, and TBEV DENV3 _tgcifgcczcigigcz‘zzgi Ecor
fam”y, CO”S'Stlng Of fOUr dlSt'th SerOtypeS (DENV1'4) (G uzman et al 2016) Serogroups. Sequence pOSitionS for ROl in the DENV1-4 DENV1 ggcctttecacagagcaatgeca 5512
. o : e : e : serogroup were used as references to identify homologous oodkkk Ak kokdkokkokkk
Flaviviridae family includes viruses from the Japanese encephalitis virus (JEV) and tick-borne encephalitis virus (TBEV) serogroups (Clyde and Harris 2006). oo in the Siher SereEeuas: homever MECCR-A wes ne: g?:;ised O SRR L P
* Reported cases of DENV are increasing in the US (814 cases in 2021 to 10,298 cases in 2024) (CDC 2025). ez [ Wie Jo serseialy Jrelen 2023 Hurant m;c:*l T
* Also known as breakbone fever, symptoms range from a febrile illness to severe disease (Guzman et al. 2016). Serogroup | Region of | Background Sequence DENV4 GGAGTGGAGTGGAAGGGGARGGTCTGCAC 9101
(+/_ 30 nt) DENV2 TGAGTGGAGTGGAAGGAGAAGGGCTGCAC 9108
* No specific antiviral treatment is currently available so it is important to understand viral replication to unlock novel drug targets. ST T T ST mmeeeea e i en e SR
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* Recent studies show conserved RNA structural elements within the DENV genome can have important regulatory functions in viral replication (Groat DENV?2
0) (o) .
Carmona et al. 2012). JEV 53.30% 35% (21/60) ;z:gzzed I‘Gtcaf(jcf'fcfi\gffcfﬁgifcffcfft 9108
. . . . (0) 0)
* Conserved Protease Coding-Region 1 (CPCR-1) and Methyltransferase RNA Dependent Coding-Region 1 (MRdCR-1) are two conserved RNA sequence R 60.00%  58.3% (35/60) Figure 1. WT vs. mutant RNA sequence elements (CPCR-1 and
elements located in the NS3-coding region and NS5-coding region of DENV genome, respectively (Table 1). VIR R DENV1-4  85.20%  53.3% (32/60) MRACR-1). Sequence alignment of RO (underlined) in t:e
* Silent mutations introduced into regions of interest (ROI, CPCR-1 and MRdCR-1) within an infectious clone of DENV2 were used to define the functional role JEV 26.7% (16/60) DENVl_j ;el\llrzgroup, h'gh':ght'”isegsggcle hodml\c/’l'sgé’é iforthe
. . . . . T -/ 70 ropose sequence elements, -1 an -1.
of these RNA sequence elements in viral replication (Figure 1). At < .
Alignments were generated using Clustal Omega. In DENV2, the
TBEV 70.40% 63.3% (38/60) . . . :
introduction of proposed silent mutations (lowercase) reduces

homology within these regions (highlighted in yellow).
Mutagenic primers were designed to introduce these mutations
using overlap extension (OE) PCR (Falen 2025).
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CPCR-1 MRACR-1 Region of Overlap Figure 2. Experimental Road Map.
Pt Beghootietareat ., de n 5 5 AFragment 3 (A) Mutant clones were designed to introduce silent mutations
i . i . —> into the wild-type DENV2 infectious cloning plasmid (pD2/IC)
aee ONA  ase REV Mut primer 5 STIEUo — Qg using targeted OE-PCR mutagenesis.
\ Primer - 3 BFragment (B) A and B fragments for the two mutant variants were
S) —p < 3 5 . . . . . . .
- l amplified using mutagenic and flanking outside primers targeting
3 5 ' | : . . i
WT Plasmid (902/1C) — Template DNA 5 3 the ROl in DENV2 during the first step of OE-PCR.
13,751 bp . " . T (C) PCR products (fragments A and B) for both mutants were
BRRRRRRRRRERERERR Ial I I I I 5 / 3 5 analyzed using agarose gel electrophoresis. Amplicons of the
Oulsich STTTTTTTITIT 3 T I' R R expected sizes (indicated on gel) were isolated and purified.
—— — SRRRRERRRY LLLLLLLLLLI LLLLLLLLLLLL
Fwo it P"’“efg iz = S4Lliiiiiill m g 3 5 (D) A second round of OE-PCR was performed to fuse the A and B
X : B Fragment ! fragments into a single C fragment. C fragments were prepared
# W 2 ; , Amplified C for ligation into an intermediate vector (pGEM-T) by adding 3’
resion etierest L - e fr?ghrze“'fs . adenine overhangs using Tag DNA polymerase.
: ¢ x':tat?:r:;e (E) C fragments were analyzed using agarose gel electrophoresis
) ' and amplicons of expected sizes (indicated on gel) were isolated
and purified.
utant C fragments were ligated into p -T an
H E (F) Mutant C f t ligated into pGEM-T and
propagated in competent E. coli cells.
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(G) Transformed E. coli were plated on LB/ampicillin agar. Plates
were incubated at room temperature for 3—4 days to allow
colony growth.

(H) Colonies presumed to contain the desired mutant pGEM-T
constructs were selected for propagation and plasmid isolation.
(1) A diagnostic restriction digest (enzyme Kpnl for CPCR-2 and
Xbal for MRdPCR-1) was performed to confirm the orientation of
the inserted C fragments. No bands were visible except for the
1kb DNA ladder (representative image shown). Expected
fragment sizes for CPCR-1 for uncut (4882 bp supercoiled),
linearized (4882 bp), forward insertion (2542 bp, 1449 bp, 1246
bp), and reverse insertion (2317 bp, 1674 bp, 1246 bp) were not
present. Expected fragment sizes for MRdCR-1 for uncut (4882
bp supercoiled), linearized (4882 bp), forward insertion (3153 bp,
1729 bp), and reverse insertion (4646 bp, 236 bp) were not
present. Figure was generated using BioRender (Falen 2025,

Fulginiti and Rezk 2025).
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