Poster number EPI-TUES-125

October 15th

Unveiling hidden pathogens: enhancing diagnostic precision in Zika, Dengue, and Chikungunya-negative patients with acute febrile illnesses in endemic areas Phone +525554183621

using the capture-based high-throughput sequencing VirCapSeq-VERT platform

pilar.ramosc@incmnsz.mx

Pilar Ramos Cervantes’, John Collins®, Sandra Rajme’, Xiang-Jun Lu?, Ana M. Ortega-Villa®, Paola C Guerra de Blas®, Pablo F. Belaunzaran-Zamudio®, Ray Y. Chen® Caeul Lim’, Guillermo Ruiz-Palacios’, J. Kenneth Wickiser® ,W. lan Lipkin®

'National Institute of Medical Sciences and Nutrition Salvador Zubiran, Mexico. “Global Alliance for Preventing Pandemics and Center for Infection and Immunity, Columbia University NY USA. ° Biostatistics Research Branch, National Institute of Allergy and Infectious Diseases, National Institutes of Health, Bethesda, MD USA.
* The Mexican Emerging Infectious Diseases Clinical Research Network, Mexico. >HIV Research Branch, Therapeutics Research Program, Division of AIDS, National Institute of Allergy & Infectious Diseases, National Institutes of Health, Rockville, MD USA.
°Collaborative Clinical Research Branch, Division of Clinical Research, National Institute of Allergy and Infectious Diseases, National Institutes of Health, Bethesda, MD USA. ’ Clinical Monitoring Research Program Directorate, Frederick National Laboratory for Cancer Research, Frederick, MD USA

Introduction

Vector-borne diseases such as Dengue, Zika, and Chikungunya represent a significant public health

challenge, particularly in tropical and subtropical regions. Accurate laboratory testing is crucial for

diagnosing these infections, tracking outbreaks, and implementing effective public health responses.

However, similarities in clinical presentations and methodological limitations complicate diagnosis,

including in vitro cross-reactivities in serological tests due to antigenic similarities. Nucleic acid

amplification (NAAT) and the high sensitivity of high-throughput sequencing enable specific virus

identification. However, these tests are generally positive only during the acute phase of infection (1,2).

High-throughput sequencing technologies allow for a comprehensive analysis of viral pathogens in

suspected patient samples. This study employs the viral capture sequencing (VirCapSeq-VERT)

approach, a targeted capture method to enrich vertebrate viral nucleic acids from biological samples.

This technology enables the simultaneous detection, differentiation, and discovery of viruses infecting

vertebrates (3,4). The study aims to investigate urine and serum from patients presenting symptoms

suggestive of Zika, Dengue, or Chikungunya (ZDC), but who originally tested negative by RT-gPCR for

ZDC. Our objective is to identify the presence and variety of viral pathogens circulating in the same

geographic region in patients whose samples previously tested negative by RT-qPCR.

Study samples

The 2016-2018 Zik01 study was a prospective, observational cohort study conducted in Tapachula,
Chiapas, a dengue hyper-endemic region.
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 Location of the State of Chiapas (A) on the border with Guatemala (B) and the City of Tapachula (C).

- Red dots indicate participants' neighborhoods or communities of residence in and around Tapachula
(D). Each red dot in map E represents a febrile rash case in Tapachula. (Image from (5))

Flow diagram of screening and enrollment of study population for
the Zik01 study

Zik01 Patients with Fever/Rash 467
(Serum and Urine samples)

Zika, Dengue, and

Chikungunya RT-qPCR
] ]
Dengue 82 Zika 37 Chikungunya1| | PCR Negative | | Missing 40
(17.6%) (7.9%) (0.2%) 307 (65.7%) (8.6%)

Only 25.7% of samples were positive
for any of these viruses and 65.7%
were classified as AIUO
(Acute lliness of Unknown Origin)

PCR Negative urine
samples 298 (97.1%)

PCR Negative serum
samples 291 (94.8%)

=

VirCapSeq-VERT analyzed

289 paired serum and urine
AIUO samples

. The study included patients with suspected Zika virus infection who exhibited fever, rash, and any of the

following symptoms: joint pain, muscle pain, non-purulent conjunctivitis or conjunctival redness,

headache, or fatigue.

« RT-PCR tests were performed on blood and urine samples for ZIKV, CHIKV, and DENV.

- Negative samples with paired serum and urine samples were selected for further analysis.
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4. Visualization of results on the RIM website
Result Ranking and Display:

. Data for each sample's number of reads, mean score, and GC content.

- Results are ranked by bit-score, including links to the reference sequence and pairwise alignments.

. Information is displayed on the number of reads and the number and percentage of bases covered from the reference sequence.
Reads Mapping and Visualization:

. Provide a 'reads mapping' feature to map all quality-filtered reads directly to reference using Bowtie.

« Display mapping results in a standard Integrated Genome Viewer (IGV) format.

« Provide links to the generated *.bam and *.bai files.

 Offer consensus sequence for download using SAM tools.

@ Eappc.lorg RIM results on MXS0553

Hits taxonomy (wordcloud) - Toggle wordcloud image - Toggle map reads form - Hits list (.tsv) - Blastn results - Krona plot

Show | All |entries

Showing 1 to 29 of 29 entries 1
DESCRIPTION -~  HISTOGRAM L I
> 90.00% Dot DIIoriiorriirriioiiiiiinionoriin: Number of reads: 772
> 80.00% 308§ 383 88E% 3B588833E822385823858888 88885
Human parvovirus B19 isolate MS-B19-17-31-148, complete genome > Zg.gg? 3288 283.388,58838232E258338838E8 53588¢ govereg bases:d 351225
) . . > .00% HHHE e ercent covered: .66%
OR578523.1% (5.6Kbp) - Pairwise blastn - Reads mapping > 50.00% S S OSERCCEAESHTEAZGEAESAGEFE: fERAaE Mean coverage: 18.6x
subspecies: 10798|Human parvovirus B19# > 40.00% 398¢ 38855853958588859883958855585883988398¢ Mean baseQ: 33.6
species: 3052189[Eythropanvovirus primate” AR e
genus: 40121Erythroparvovirus > 10.00% 2899 ¢ 288888838533388983395235328538828888¢ Histo bin width: 111bp
family: 10780|Parvoviridae > 0.00% B388¢8 REB3E353RER38ER3E358835888E688888¢ Histo max bin: 1ee%
1 1.1K 2.2K 3.3K 4.4K 5.6K
> 90.00% 388288 B8828385882988888, 8388888838 8588888383¢ Number of reads: 627
> 80.00% 388888 B88888888388828888 B8ER2E528 E88E88888¢
) . . > 70.00% 388888 B8888888588838853 3388258858 588888888, Covered bases: 2.6Kbp
MAG: Torque teno virus isolate SAfiA-110-9 ORF1 gene, complete cds > 60.00% | i siriiiiiiiiiiiiiodiiiiiiaiosiiiaiiii Percent covered: 83.39%
MN765978.1 (3.2Kbp) - Pirvise bastn - Reads mapping | s e (e
species: 68887|Torque teno virus S 30.00% | :iiiii tiiiiiiiiiiiiiiiiotiiiiiiiiiiiiiiiiiis Mean mapQ: 9.27
genus:mo > 26.96? HEE S S . . - ]
i > > 18.0e0% e S Histo bin width: 63bp
family: 687329|Anelloviridae S I(EERE BB EEESSicSEciEEScScc EEEiEASiiERdEZadc-c: Histo max bin:  100%
1 630 1.3K 1.3K 2.5K 3.2K

serum only, and 22 in urine only (32%). « This suggests two separate clusters: one highlighted in red with 8 cases between January and February 2017 and another highlighted in blue with 2 cases from March to May 2018.

- The map illustrates the geographic distribution of these unique Parvovirus B19 strains.

Viruses found in each category

Category: Fever (n = 68)
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