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BLOODVIR NGS System

Nucleic acid 
extraction

Library preparation Sequencing

Data Analysis

1. Known virus 

detection

2. Novel virus 

identification

Pre-LibrarySample VirCapSeq-VERT

• Validation using the WHO International Reference Panel for Adventitious Virus Detection in Biological 

Products by High-throughput Sequencing (HTS) Technologies
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Broad capture system design 
(VirCapSeq-VERT)

• >207 Virus taxa included

• Coding sequences

• Homology grouping >85-96%

• 50-120nt Probe length (70nt-79nt)

• 700.000 Hybridization Probes

Virus 1

Virus 2

Virus 3

Virus 4

Patent Pub . No . : US 2018 / 0265935 A1 Lipkin et al . 

Pub . Date : Sep . 20 , 2018
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Bioinformatic Analysis and Report
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Bioinformatic Analysis and Report
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Human coronavirus OC43 Minute Virus of mice
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WHO reference standards  - Results by Pipeline

copies/ml 0,1 1 10 100 1.000 10.000 100.000

copies/rx 0,02 0,23 2,29 22,86 228,57 2.285,71 22.857,14

Replicate 1

replicate 2

replicate 3

replicate 4

replicate 5

Ebstein Barr Virus

copies/ml 0,1 1 10 100 1.000 10.000 100.000

copies/rx 0,02 0,23 2,29 22,86 228,57 2.285,71 22.857,14

Replicate 1

replicate 2

replicate 3

replicate 4

replicate 5

Mammalian Orthoreovirus Type 1 Lang

copies/ml 0,1 1 10 100 1.000 10.000 100.000

copies/rx 0,02 0,23 2,29 22,86 228,57 2.285,71 22.857,14

Replicate 1

replicate 2

replicate 3

replicate 4

replicate 5

Respiratory Syncytial Virus

copies/ml 0,1 1 10 100 1.000 10.000 100.000

copies/rx 0,02 0,23 2,29 22,86 228,57 2.285,71 22.857,14

Replicate 1

replicate 2

replicate 3

replicate 4

replicate 5

Feline Leukemia Virus

copies/ml 0,1 1 10 100 1.000 10.000 100.000

copies/rx 0,02 0,23 2,29 22,86 228,57 2.285,71 22.857,14

Replicate 1

replicate 2

replicate 3

replicate 4

replicate 5

Porcine Circovirus

copies/ml 0,1 1 10 100 1.000 10.000 100.000

copies/rx 0,02 0,23 2,29 22,86 228,57 2.285,71 22.857,14

Replicate 1

replicate 2

replicate 3

replicate 4

replicate 5

Minute Virus of Mice

copies/ml 0,1 1 10 100 1.000 10.000 100.000

copies/rx 0,02 0,23 2,29 22,86 228,57 2.285,71 22.857,14

Replicate 1

replicate 2

replicate 3

replicate 4

replicate 5

Coronavirus OC43
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WHO reference standards  - Coverage Target Analysis

copies/ml 0,1 1 10 100 1.000 10.000 100.000

copies/rx 0,02 0,23 2,29 22,86 228,57 2.285,71 22.857,14

Replicate 1 0,19% 0,07% 3,08% 3,54% 36,27% 94,67% 98,80%

replicate 2 not found 0,03% 0,13% 5,72% 39,44% 7377% 98,83%

replicate 3 0,06% not found 0,15% 20,53% 17,62% 49,14% 99,32%

replicate 4 0,11% 0,17% 0,10% 19,68% 9,87% 76,75% 97,74%

replicate 5 0,07% 0,53% not found 0,71% 14,89% 77,75% 98,85%

Ebstein Barr Virus

copies/ml 0,1 1 10 100 1.000 10.000 100.000

copies/rx 0,02 0,23 2,29 22,86 228,57 2.285,71 22.857,14

Replicate 1 0/10 2% 1/10 6/10 9/10 10/10 10/10

replicate 2 0/10 20% 0/10 0/10 5/10 10/10 10/10

replicate 3 0/10 0/10 1/10 7/10 5/10 10/10 10/10

replicate 4 0/10 0/10 0/10 7/10 2/10 10/10 10/10

replicate 5 0/10 5% 0/10 3/10 7/10 10/10 10/10

Mammalian Orthoreovirus Type 1 Lang

copies/ml 0,1 1 10 100 1.000 10.000 100.000

copies/rx 0,02 0,23 2,29 22,86 228,57 2.285,71 22.857,14

Replicate 1 not found not found not found not found 5,97% 43,98% 78,45%

replicate 2 not found not found not found not found 0,93% 20,19% 80,78%

replicate 3 not found not found 0,79% 0,12% not found 3,09% 91,38%

replicate 4 not found not found not found 1,07% not found 12,90% 62,71%

replicate 5 not found not found not found not found 3,06% 32,29% 91,10%

Respiratory Syncytial Virus

copies/ml 0,1 1 10 100 1.000 10.000 100.000

copies/rx 0,02 0,23 2,29 22,86 228,57 2.285,71 22.857,14

Replicate 1 not found not found not found 2,04% 25,91% 84,85% 99,95%

replicate 2 not found not found not found not found 8,11% 56,32% 94,94%

replicate 3 not found not found 4,11% 1,34% 1,85% 31,27% 99,89%

replicate 4 not found not found not found not found not found 55,59% 94,15%

replicate 5 not found not found not found not found 12,88% 77,35% 97,60%

Feline Leukemia Virus

copies/ml 0,1 1 10 100 1.000 10.000 100.000

copies/rx 0,02 0,23 2,29 22,86 228,57 2.285,71 22.857,14

Replicate 1 14,51% 23,89% 16,04% 58,53% 100% 100% 100%

replicate 2 not found 29,58% 16,10% 10,98% 97,50% 100% 100%

replicate 3 53,19% 20,76% 23,15% 54,49% 75,26% 100% 100%

replicate 4 8,30% 43% not found 31,06% 32,14% 100% 100%

replicate 5 52,73% not found 12,40% 11,66% 95,90% 100% 100%

Porcine Circovirus

copies/ml 0,1 1 10 100 1.000 10.000 100.000

copies/rx 0,02 0,23 2,29 22,86 228,57 2.285,71 22.857,14

Replicate 1 not found 0,09% not found not found 0,08% 0,09% 9,96%

replicate 2 not found 0,56% not found not found not found not found 6,05%

replicate 3 not found not found not found 0,57% 0,13% not found 7,04%

replicate 4 not found not found not found not found not found 1,01% 2,02%

replicate 5 not found not found not found not found 0,06% 1% 12,57%

Coronavirus OC43

copies/ml 0,1 1 10 100 1.000 10.000 100.000

copies/rx 0,02 0,23 2,29 22,86 228,57 2.285,71 22.857,14

Replicate 1 not found not found 7,76% 25,58% 37,11% 91,82% 97,36%

replicate 2 not found not found 2,81% 4,42% 20,22% 71,92% 97,67%

replicate 3 not found not found not found 25,05% 26,98% 54,48% 97,03%

replicate 4 not found not found not found 3,63% 5,86% 86,37% 97,55%

replicate 5 not found not found not found not found 30,59% 94,37% 98%

Minute Virus of Mice
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WHO reference standards  - Target Analysis (no filter)

copies/ml 0,1 1 10 100 1.000 10.000 100.000

copies/rx 0,02 0,23 2,29 22,86 228,57 2.285,71 22.857,14

Replicate 1

replicate 2

replicate 3

replicate 4

replicate 5

Ebstein Barr Virus

copies/ml 0,1 1 10 100 1.000 10.000 100.000

copies/rx 0,02 0,23 2,29 22,86 228,57 2.285,71 22.857,14

Replicate 1

replicate 2

replicate 3

replicate 4

replicate 5

Mammalian Orthoreovirus Type 1 Lang

copies/ml 0,1 1 10 100 1.000 10.000 100.000

copies/rx 0,02 0,23 2,29 22,86 228,57 2.285,71 22.857,14

Replicate 1

replicate 2

replicate 3

replicate 4

replicate 5

Porcine Circovirus
copies/ml 0,1 1 10 100 1.000 10.000 100.000

copies/rx 0,02 0,23 2,29 22,86 228,57 2.285,71 22.857,14

Replicate 1

replicate 2

replicate 3

replicate 4

replicate 5

Feline Leukemia Virus

copies/ml 0,1 1 10 100 1.000 10.000 100.000

copies/rx 0,02 0,23 2,29 22,86 228,57 2.285,71 22.857,14

Replicate 1

replicate 2

replicate 3

replicate 4

replicate 5

Minute Virus of Mice

copies/ml 0,1 1 10 100 1.000 10.000 100.000

copies/rx 0,02 0,23 2,29 22,86 228,57 2.285,71 22.857,14

Replicate 1

replicate 2

replicate 3

replicate 4

replicate 5

Respiratory Syncytial Virus

copies/ml 0,1 1 10 100 1.000 10.000 100.000

copies/rx 0,02 0,23 2,29 22,86 228,57 2.285,71 22.857,14

Replicate 1

replicate 2

replicate 3

replicate 4

replicate 5

Coronavirus OC43
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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

Workflow Summary and Cost Comparison 
(consumables only!)

Cost per individual sample in pool :

Pool of 100 – 23.5 EUR

Pool of 1000 – 2.35 EUR

BLOODVIR
BLOODVIR Std. Metagenomics

Nucleic Acid Purification 5 5

Nuclease treatment 0 20

cDNA synthesis 15 10

2nd strand synthesis 13 13

Library Preparation 64

Hybridization/Capture 0

Sequencing (P3) 64 381

Analysis 50 80

Total 235 573

88
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General Panorama of Blood Transfusion in Mexico

• 556 blood banks 

• 86 belongs IMSS

• 1.830.000 blood units per year

• 43% of whole country blood collection

• 99.70% under reposition scheme

• 100% of the units are tested
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Test and workflow 

Mejía Domínguez, A. M., Soster-Contreras, M. d. l. Á., Campos-Morales, N., Sánchez-Díaz, M. d. R., Chavira-Trujillo, G., Cruz-Hervert, L. P., & Jiménez-Corona, M. E. (2024). Prevalence 

of HIV, Syphilis, and Hepatitis B and C Among Blood Donors in a Tertiary Care Hospital in Mexico. Venereology, 3(4), 172-182. https://doi.org/10.3390/venereology3040014

Pathogen Test Prevalence

HIV Antigen + Antibody + PCR 0,04%

HBV Antigen + PCR 0,02%

HCV Antigen + PCR 0,03%

Syphilis Antibody 0,48%

Chagas Antibody 0,23%

Pre-Donor Registry

Vital signs and blood 
sample

Medical exploration 
and interview

Second blood sample

Liberation of blood 
and blood components

Accepted donor

Rejected donor

Test

Pools for 

Virome
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Center Average Monthly Donations

CDMX 5000

Puebla 1800

Durango 600

Cancun 1000

Chiapas 700

BCS 700

Collection Centers
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Why Mexico?

Baja California Sur

BCS

Durango

CDMX

Puebla

Cancun

Chiapas
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Summary
Collected

Sequenced

Acepted Donors Rejected Donors Acepted Donors Rejected Donors

CDMX 496 320 51 33

Puebla 15 0 3 0

Cancun 36 9 6 3

Chiapas 4 0 1 0

Durango 5 0 3 0

BCS 5 5 2 1

561 334 66 37

56.100 33.400
Donors

89.500

Pools (100) MetaPools (1.000)

Total Pools
895 103

Acepted Donors Rejected Donors Acepted Donors Rejected Donors

CDMX 351 (70%) 103 (32%) 47 (92%) 23 (70%)

Puebla 10 (66%) 0 2 (66%) 0

Cancun 17 (47%) 6 (66%) 3 (50%) 3 (100%)

Chiapas 4 (100%) 0 1 (100%) 0

Durango 2 (40%) 0 1 (33%) 0

BCS 5 (100%) 5 (100%) 2 (100%) 1 (100%)

389 (69%) 114 (34%) 56 (85%) 27 (73%)

Pools (100) MetaPools (1.000)

Total
503 (56%) 83 (80%)
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