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From DNA* … 
from blood, fresh tissue, 

FFPE, DBS, etc.

… to FINAL DATA

Indexing PCR

Enrichment PCR

PANEL kits

*DNA from blood, fresh tissue, FFPE, DBS, stool
**UDI = Universal Dual Indexes

PRO kits

PCR UDI**
Hybridization

Enrichment PCR

From DNA to final data with 4bases

Final library

NGS platform: 

MGI 



PANEL kits: amplicon-based solutions

From gDNA … Indexing PCREnrichment PCR Final library

… to FINAL DATA

• PCR1 for target enrichment (10-20 min HOT*, 1.5h-3h)
• Purification (20-30 min HOT)

• PCR2 for indexing/barcoding (10-20 min HOT, 1.5h-3h)

• Purification (20-30 min HOT)

CFTR panel (entire CFTR gene)

THALASSEMIA panel (variants 
causing alpha and beta Thalassemia)

Genetics
BRaCA panel (BRCA1, BRCA2)

Oncology
MICROBIOME panel (16s)

Microbiology

NGS



PANEL kits, run report



CFTR panel

Target: CFTR

Final library length: PE 300 bp

Samples: DNA extracted from blood samples and tissues

Design: 4bases CFTR panel is an amplicon-based kit for rapid and cost-effective identification of 

mutations in the CFTR gene responsible for persistent lung infections and multi-organ complications.

More than 2200 causative mutations of Cystic Fibrosis have been described and with the CFTR panel kit 

it is possible to detect all variants.

Technology:  amplicon -based

Analysis: germline analysis (SNPs, indels, CNVs)

Coverage Reads / Sample
Germline 300.000



Sample Expected Observed Mean 
Coverage Q>20(%) Q>30(%)

HG04131 Deletion exons 4-11 Deletion exons 4-11 37926 99.5% 98.8%

NA07441 Compound heterozygous: 
c.2988+1G>A; c.489+1G>T

Compound heterozygous: 
c.2988+1G>A; c.489+1G>T 28598 99.5% 98.8%

• Very high-quality reads, with high on-target coverage
• All expected SNVs and CNVs detected without False Positives

CFTR validation on MGI



Thalassemia panel

Final library length: PE 300 bp

Analysis: germline analysis (SNVs, CNVs, indels)

Samples: DNA extracted from blood samples and tissue

Design: 4bases Thalassemia panel is a CE-IVD amplicon-based kit designed for the efficient 

detection of the most common variants associated with a- and b-thalassemia in a single workflow.
Technology:  amplicon -based

Coverage Reads / Sample

Germline 300.000



• Very high-quality reads, with high on-target coverage
• All expected SNVs and CNVs detected without False Positives

Thalassemia validation on MGI

Sample Expected Observed Mean Coverage Q>20(%) Q>30(%)

CD00027 SEA heterozygous SEA heterozygous 8705 99.3% 98.4%

NA20480 Lepore Baltimore 
heterozygous

Lepore Baltimore 
heterozygous 12116 99.4% 98.5%

NA07406 HBB -87C>G / IVS1, G>A, +110 HBB -87C>G / IVS1, G>A, +110 14840 99.5% 98.7%



BRaCA panel

Target: BRaCA 1/2

Final library length: PE 500 bp

Samples: DNA extracted from blood samples, fresh and frozen tissues

Design: 4bases BRaCA panel is a CE-IVD amplicon-based kit for rapid and cost-effective 

identification of germline and somatic variations (SNVs, indels, CNVs) in Hereditary Breast

Cancer and Ovarian Cancer.

Technology:  amplicon -based

Analysis: germline (SNVs, CNVs) and somatic analysis (SNPs, indels)



BRaCA validation

• Specific coverage issues following usage of 2 x 150 cycles
flowcell instead of 2 x 250 cycles

• Very high-quality reads, with Q>20 99%, 98.7%  and Q>30 
97.5%, 97% for HD793 and  NA18949 standard samples 
respectively

• While overall coverage is very high (around 50.000 X  in 
this example), central regions of target amplicons are 
not covered

• Target SNVs and CNVs not detectable due to lack of 
coverage on key regions



Microbiome panel

Target: 16S

Final library length: PE 600 bp

Samples: DNA extracted from fecal, pulmonary, oral, vaginal samples and from
surface and soil samples

Design: 4bases microbiome panel is an amplicon-based kit for rapid and cost-effective analysis

and phylogenetic characterization of several microbial communities, further allowing a microbiota-

based risk stratification and comprehensive pathogen surveillance

Technology:  amplicon -based

Genetic targets Target microorganisms
16S V1-V2 Vaginal microbiome
16S V3-V4 Gut microbiome
16S V5-V6 Lactose enzymes

16S V7-V8-V9 Surface and soil microorganisms



• True Positive Score: The percentage of organisms in the reference standard that
were correctly detected

• Relative Abundance Score: Indicate how the observed organism abundances
match the  expected abundances in the reference

• False Positive Score:  Reflect how many organisms were incorrectly detected (i.e., 
not in the reference standard)

Microbiome validation

Sample True Positive Score Relative Abundance Score False Positive Score 

MSA1-1003 
(ATCC)

100% 87% 100%

MSA1-1004 
(ATCC)

100% 85% 100%

MSA1-1005 
(ATCC)

100% 81% 100%

MSA1-1006 
(ATCC)

100% 82% 100%



PRO kits: capture-based solutions

• Enzymatic fragmentation (5-10 min HOT*, 55 min)

• Adapters ligation (5-10 min HOT, 15 min)

• Purification (20 min HOT)
• Indexing PCR (5-10 min HOT, 15 min)
• Purification (20 min HOT)
• Sample pooling (5 min HOT)

• Library concentration (20 min HOT)

• Overnight hybridization (5-10 min HOT, 16h)

• Streptavidin beads capture (1.5h HOT)
• Amplification PCR (10 min HOT, 15 min)
• Library purification (20 min HOT)

Day 1

Day 2

*HOT = Hands-On Time ClinEx pro (10,000 OMIM genes related to known pathologies)

WholEx pro (22,000 genes of the human genome )

Genetics

PCR UDI Hybridization Enrichment PCRFrom gDNA … … to FINAL DATAFinal library NGS



Clinex Pro, run report



ClineEX pro

Target: About 10.000 genes described in OMIM as related to known pathologies are covered,
including ~130 hotspots and SNPs correlated with known hereditary diseases.

Samples: DNA extracted from blood samples and tissues

Final library length: around 350 bp PE

Analysis: germline analysis (SNVs, CNVs)

Design:  detect molecular causes in subjects:
• suffering from conditions attributable to known pathologies

Technology: capture-based



ClineEX pro: coverage 

High Coverage of 40x on 97% of the targets



ClineEX pro: analytical validation

2045 of FN are in difficult regions
(Segmental duplications, High GC content, Repeat-rich loci and high homology)

Threshold True-pos-baseline True-pos-call False-pos False-neg Precision Sensitivity F-measure

5000 36398 36399 1054 2618 0.9719 0.9329 0.9520

None 36595 36595 1375 2421 0.9638 0.9379 0.9507



Wholex pro

Target: 22,000 gens of the human genome (>99% of protein coding genes)

Analysis: germline analysis (SNVs, CNVs)

Samples: DNA extracted from blood samples and tissues (fresh, frozen)

Final library length: around 350 bp PE

Design:  detect molecular causes in subjects:
• suffering from conditions not attributable to known pathologies
• affected by genetically heterogeneous diseases
• presenting complex syndromic pictures

Technology: capture-based



Wholex pro: coverage
Super high Coverage of 200x on 100% of the targets



Wholex pro: analytical validation

Threshold True-pos-baseline True-pos-call False-pos False-neg Precision Sensitivity F-measure

3000 67699 67699 1094 6381 0.9841 0.9139 0.9477

None 67721 67721 1162 6359 0.9831 0.9142 0.9474

2316 of FN are in difficult regions
(Segmental duplications, High GC content, Repeat-rich loci and high homology)
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