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INTRODUCTION
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Problem
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Blood Derivate Products Vaccines and biomedicines
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Unbiased sequence does not exist!

Sun Y, Qu Y, Yan X, Yan G, Chen J, Wang G, Zhao Z, Liu Y, Tu C, He B. Comprehensive Evaluation of RNA and DNA Viromic Methods Based on Species Richness and Abundance Analyses Using Marmot 
Rectal Samples. mSystems. 2022 Aug 30;7(4):e0043022. doi: 10.1128/msystems.00430-22. Epub 2022 Jul 14. PMID: 35862817; PMCID: PMC9426427.
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Broad capture system (VirCapSeq-VERT)
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• >207 Taxa

• Coding 

sequences

• Homology 

grouping >85-

96%

• 50-120nt 

Probe lenght 

(70nt-79nt)

• 700.000 

Hibridization 

Probes
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Broad Capture System (VirCapSeq-VERT)
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LABORATORY WORKFLOW
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Non – Target NGS

1. NA Extraction

Pretreatment

Depletion

Pre-amplification

2. Library Prep

Barcoding PCR

No QC

Determine the
optimum # cycles

NEBNext® Ultra™ II DNA Library Prep Kit QC and Pooling

Minimum input: 0.5 ng
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Target NGS
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Multiplexing

24-Plex12-Plex2-Plex

Virus 

length
Total HIT length % Coverage # Reads aligned

Human beta-

herpesvirus 6B
162.114 16.699 14.922 11.420 10,30% 9,20% 7,04% 3.254 864 282

Human pegivirus
9.367 9.210 9.173 9.122 98,32% 97,76% 97,38% 1.900.941 454.492 139.177

SEN virus
3.087 2.795 2.530 2.177 90,54% 81,96% 70,52% 3.185 681 181

Human 

endogenous

retrovirus K

9.234 1.625 628 409 17,60% 6,80% 4,43% 53 11 5

Adeno-associated

virus
4686 1385 1393 1194 29,56% 29,73% 25,48% 1185 315 81



COMPARISON
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WHO Panel for LoD comparison
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WHO Panel for LoD comparison
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WHO Panel for LoD comparison
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WHO Panel for LoD comparison
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WHO Panel for LoD comparison
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WHO Panel for LoD comparison
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WHO Panel for LoD comparison
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# Virus Family Genus Nucleic Acid Segmented Baltimore Enveloped
VirCapSeq-

VERT
Standard 

Metagenomic

1 Hepatitis C genotype 1 Flaviviridae Hepacivirus ssRNA+ No IV Yes
2 Usutu virus Flaviviridae Orthoflavivirus ssRNA+ No IV Yes
3 Zika virus; PF13/251013-18 Flaviviridae Orthoflavivirus ssRNA+ No IV Yes
4 West Nile Virus Flaviviridae Orthoflavivirus ssRNA+ No IV Yes
5 Bovine viral diarrhea virus Flaviviridae Pestivirus ssRNA + No IV Yes
6 Hepatitis B virus Hepadnaviridae Orthohepadnavirus dsDNA-RT No VIII Yes
7 Hepatitis E virus Hepeviridae Orthohepevirus ssRNA+ No IV No
8 Herpes simplex virus type 1 Herpesviridae Simplexvirus dsDNA No I Yes
9 Suid herpesvirus 1 strain Kaplan Herpesviridae Varicellovirus dsDNA No I Yes

10 Influenza A virus A/PR/8/34 (H1N1) Orthomyxoviridae Orthomyxovirus ssRNA - Yes V Yes
11 Bovine parvovirus 1 Parvovirinae Bocaparvovirus ssDNA- No II No
12 Porcine parvovirus Parvovirinae Bocaparvovirus ssDNA- No II No
13 Schmallenberg virus Peribunyaviridae Orthobunyavirus ssRNA- Yes V Yes
14 Murine encephalomyelitis virus Picornaviridae Cardiovirus ssRNA + No IV No
15 Bovine enterovirus 2 Picornaviridae Enterovirus ssRNA + No IV No
16 Human poliovirus strain Sabin 1 Picornaviridae Enterovirus ssRNA + No IV No
17 Hepatitis A virus Picornaviridae Hepatovirus ssRNA + No IV No
18 Simian virus 40 Polyomaviridae Polyomavirus cdsDNA No I No
19 Vesicular stomatitis virus Rhabdovirus Vesiculovirus ssRNA- No V Yes
20 Semliki forest virus Togaviridae Alphavirus ssRNA+ No IV Yes
21 Chikungunya Togaviridae Alphavirus ssRNA+ No IV Yes
22 Parainfluenza 5 virus Paramyxoviridae Orthorubulavirus ssRNA- No V Yes
23 Human Pegivirus Flaviviridae Pegivirus ssRNA+ No IV Yes

21-Virus Panel
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Big In-house Panel for breadth of detection comparison

Target
Non-

Target
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Process steps VirCapSeq-VERT Standard Metagenomic
Nuclease sample pre-

treatment
No Yes

Elution
Pre-amplification

Denature temperature Multiple One
Retrotranscription 2 hours 1 hour

Second strand synthesis

Library preparation Kit

Library Preparation EF 
2.0 with Enzymatic 
Fragmentation and 

Twist Universal Adapter 
System

NEBNext Ultra II FS DNA 
Library Prep Kit for 

Illumina

PCR amplification 11 Cycles Variable
Hybridization/capture Yes No

second PCR 
amplification

Yes No

Sequencing equipment
Sequencing kit P2 P3

Sequence depth/sample 17 million reads 100 million reads

Nick translation based

Illumina Nextseq 2000

55ul
No

P3

Worflow Summary and Cost Comparison

433(54%) – 314(48%)

4.427(92%)



REAL SAMPLE TEST
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Test (Challenge) our implemented system with real blood (serum) samples

Mexican samples

 Batch 1: Oct 2023-February 2024 

  Mexico City

  Puebla

  Cancun

  Durango

 Batch 2: March 2024 – October 2024 (375 – 17.09)

  Mexico City

  Puebla

  Cancun

  Durango

  Chiapas

  Baja California   

895 Pools = 89.500 Donors

Acepted Donors Rejected Donors Acepted Donors Rejected Donors Total

Mexico City 240 158 25 16 439

Durango 3 0 2 0 5

Cancun 19 3 3 1 26

Puebla 5 0 1 0 6

Total 267 161 31 17 476

Metapools (1.000)Pools (100)
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Partial Summary 

Pools Origin Pegivirus TTV HHV-6b HHV-6a HPV EBV HEV ADV-11
Parvo 

B19
HHV-8 DNV-1 DNV-2 DNV-3

34 CDMX 31 33 7 1 1 2 2 1 1 1 1

2 Puebla 2 2 1 1

3 Chiapas 3 3 1 2

1 Cancun 1 1 1

40 Pools 37 (92,5%)
39 

(97,5%)

9 

(22,5%)

1 

(2,5%)

1 

(2,5%)
2(5%) 2(5%)

1 

(2,5%)
2(5%) 1 (2,5%) 2(5%) 1 (2,5%) 1 (2,5%)

400 Donors 9,25% 9,75% 2,25% 0,25% 0,25% 0,50% 0,50% 0,25% 0,50% 0,25% 0,50% 0,25% 0,25%
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