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A New Arenavirus in a Cluster

: : N Engl ] Med 2008;358:991-8.
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High-throughput sequencing yielded 103,632 sequences, of which 14 represented an Old World arenavirus.



A pneumoniaoutbreak associated witha
new coronavirus of probable bat origin
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Shotgun metagenomic sequencing of the first case of
monkeypox virus in Brazil, 2022

Ingra Morales Claro - 2, Camila Malta Romano - ', Darlan da Silva

Candido - 22, Evelyn Lepka de Lima*, José Angelo Lauletta Lindoso - *#,
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PLASMA= ORO LIQUIDO

PETROLEO

Fracionado em diversos
subprodutos

Producio anual: 16 bilhoes de
barris (1 barril ~ 200 litros)

Maior Produtor: OPEP
Mercado Anual: US 500 bilhoes

Preco do Barril de Petroleo
Bruto: US 25

Valor dos Derivados contidos
em um barril de petroleo:
US 45

PLASMA

Fracionado em diversos
subprodutos

Producio anual: 61 milhoes
de litros

Maior Produtor: EUA
Mercado Anual: US$ 20 bilhoes

“Preco” do Barril de Plasma
“Bruto™: US 16.000

Valor dos hemoderivados
confidos emm um barril de
plasma: US 70.000




MINISTERIO DA SALUD BRASIL, GASTOS COM

HEMODERIVADOS

Produto Valores (RS) Quantidades |Valor por unidade
Albumina

Imunoglobulina 310.408.110,00 679.230 RS 457,00
Fator VIII Recomb 441.000.000,00( 525.000.000 RS 0,84
Complexo protrombinico humano parc.ativ.| 253.219.920,00 121.000.000 RS 2,09
Fator VIl Recombi 142.543.980,00 3.400.000 RS 41,92
Fator VIII Plasmatico 62.085.000,00| 195.000.000 RS 0,32
Fator VIIl associado a Von Willebrand 35.032.500,00| 75.000.000 RS 0,47
Fator IX 56.922.325,00| 110.750.000 RS 0,51
Fator VIIl para doenca Von Willebrand 23.250.000,00{ 37.500.000 RS 0,62
Complexo protrombinico humano 1.690.875,00 3.750.000 RS 0,45
Concentrado de Fator | 640.637,00 618 RS 1.036,63
Fator VIII 250 Ul 287.000,00 350.000 RS 0,82
TOTAL 1.327.080.347,00

APROX. 250 MILLONES DE US DOLARES/ANO



THE LANCET

Lancet 1997; 350: 48587

Presence of fetal DNA in maternal plasma and serum

Y M Dennis Lo, Noemi Corbetta, Paul F Chamberlain, Vik Rai, lan L Sargent, Christopher W G Redman,
James S Wainscoat
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Amplification of fetal Y-chromosomal sequences from maternal
plasma and serum



FETAL CELL FREE DNA
(cfFDNA)
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Maternal Plasma DNA Sequencing Reveals the

Genome-Wide Genetic and Mutational Profile FETAL CELL FREE DNA

Of the Fet LIS wwwsScienceTranslationalMedicineorg 8 December 2010 Vol 2 Issue 61 61ra91

Y. M. Dennis Lo,"?* K. C. Allen Chan,"? Hao Sun,"? Eric Z. Chen,"? Peiyong Jiang,'?
Fiona M. F. Lun,”? Yama W. Zheng,"? Tak Y. Leung,® Tze K. Lau,?
Charles R. Cantor,”? Rossa W. K. Chiu'?

Table 1. Fractional concentrations of fetal DMNA
calculbted based on the anabysis of category 1 SMNPs for
different chromosomes.,

Fetal DMNA

Chromosome concentration {(%o)
1 11.57
2 11.57
= 11.59
F: ) 11.49
5 11.66
[ 11.43
r 11.49
a 11.5=
9 11.51
4 10 11.36
11 11.51
12 17.41
1= 11.47F
1 11.38
15 11.07
14 11.08
17 11797
18 11.60
1< 11.55
20 11.3=
21 10.87
22 11.19
x 1170

Whole genvorme 11.43




ORIGINAL ARTICLE

e NEW ENGLAND
JOURNAL of MEDICINE

Cell-free DNA Analysis for Noninvasive

Examination of Trisomy
N Engl ] Med 2015;372:1589-97.

DOI: lﬂ,lﬂEE,’NEchal4ﬂ?349 Mary E. Norton, M.D., Bo Jacobsson, M.D., Ph.D., Geeta K. Swamy, M.D.,

Louise C. Laurent, M.D., Ph.D., Angela C. Ranzini, M.D., Herb Brar, M.D.,
Mark W. Tomlinson, M.D., Leonardo Pereira, M.D., M.C.R., Jean L. Spitz, M.P.H.,
Desiree Hollemon, M.S.N., M.P.H., Howard Cuckle, D.Phil., M.B.A.,
Thomas J. Musci, M.D., and Ronald J. Wapner, M.D.

Table 2. Test Performance for Trisomy 21 in the Primary Analysis Cohort, According to Maternal Age and Risk.*

Variable Standard Screening Cell-free DNA Testing
All Patients All Patients Maternal Age <35 Yr Low Risk
(N=15,841) (N=15,841) (N=11,994) (N=14,957)F
True positive — no. 30 38 19 8
True negative — no. 14,949 15,794 11,969 14,941
False positive — no. 854 9 6 8
False negative — no. g 0 0 0
Sensitivity (95% CI) — % 78.9 (62.7-90.4) 100 (90.7-100) % 100 (82.4-100) 100 (63.1-100)

Specificity (95% ClI) — %
Positive predictive value (95% Cl) — %
Negative predictive value (95% Cl) — %

94.6 (94.2-94.9)
3.4 (2.3-4.8)
99.9 (99.9-100)

99.9 (99.9-100)
80.9 (66.7—90.9)
100 (99.9-100) 9

99.9 (99.9-100)
76.0 (54.9-90.6)
100 (99.9-100)

99.9 (99.9-100)
50.0 (24.7-75.3)
100 (99.9-100)




Detection of Circulating Tumor DNA in
Early- and Late-Stage Human Malignancies

A www.5cienceTranslationalMedicine.org 19 February 2014 Vol 6 Issue 224 224ra24
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NATURE REVIEWS | CLINICAL ONCOLOGY
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Surgical Biopsy vs. Liquid Biopsy

Invasive
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limited to gy
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Oncotarget, 2018, Vol. 9, (No. 2), pp: 2912-2922

www.impactjournals.com/oncotarget/

Review

The dawn of the liquid biopsy in the fight against cancer

Irma G. Dominguez-Vigil’, Ana K. Moreno-Martinez!?, Julia Y. Wang®, Michael H.
A. Roehrl’ and Hugo A. Barrera-Saldana'”®
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Universal noninvasive detection of solid organ
transplant rejection
P ] Acute Cellular

Thomas M. Snyder™®, Kiran K. Khush®, Hannah A. Valantine®’, and Stephen R. Quake™"’ H ed I thy

PNAS | April 12,2011 | vol. 108 | no. 15 | 6229-623 / ¢ \ Rejection
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Universal noninvasive detection of solid organ A, Grade 3A Rejection B,

transplant rejection . .
Thomas M. Snydera'b, Kiran K. KhushS, Hannah A. Valantine®!, and Stephen R. Quake?®1 g g
PNAS | April 12,2011 | vol. 108 | no. 15 | 62296234 _ °] e 1
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Identification of tissue-specific cell death using
methylation patterns of circulating DNA

E1826-E1834 | PNAS | Published online March 14, 2016
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Prueba Pre-Natal No Invasiva Rechazo de Trasplante
(NIPT) 3-12%

7-10%

Cancer ctDNA
(“Biopsia Liquida”)
0.1%

PLASMA= ORO LIQUIDO OO
)

Deteccion de Patogenos

W 0.001%
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The blood DNA virome in 8,000 humans

PLOS Pathogens | https://doi.org/10.1371/journal.ppat. 1006292

Ahmed Moustafa’, Chao Xie?, Ewen Kirkness', William Biggs', Emily Wong’,
Yaron Turpaz®, Kenneth Bloom', Eric Delwart®, Karen E. Nelson®, J. Craig Venter'**,

Amalio Telenti'** N
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Genomic Analyses from Non-invasive Prenatal

Testing Reveal Genetic Associations, Pattems of
Viral Infections, and Chinese Ponulation Historv
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Genomic Analyses from Non-invasive Prenatal Cell 175, 347-359, October 4, 2018
Testing Reveal Genetic Associations, Pattems of
Viral Infections, and Chinese Population History
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IDENTIFICACION DEL MICROORGANISMO POR LA
SEQUENCIACION DEL CELL-FREE DNA

] E coli ACTTGCT
) GACAACTCTCAACTTGAGCTTATAATTGCGTCCTTAGAGG.

5 ml Blood

PPT Tube

|| CATTAATTGTCCTTAACCTTAATTTGCCAATTCGATGAATG. ..
- : - Candida albicans TATTGAT
l CAAATTGTCCTTAACGCTGTTAATT TGCAATAGTATTGATG. ..
Streptococcus pyogenes

GTTTCC
CAAATTGTCCTTAACCTTAATTTGCAATAGTAATGGTGATA. ..

ACTGTTG

S—_— Toxoplasma gondii
TCGAA oplasma g TAATGTAA

TATTGAT CATGAACCATTGTCCTTAACCT TAATGTAATTGCAATGTAT. ..

... + 1,000 Pathogens ..




TEST RESULTS

MICROORGANISM DETECTED

DNA MOLECULES PER

REFERENCE INTERVAL

MICROLITER (MPM)* (MPM)**
Herpes simplex virus type 1 (HSV-1) 35,043 <10
Cytomegalovirus (CMV) 3,672 <10
Pneumocystis jirovecii 1,351 <10
Toxoplasma gondii 663 <10
Stenotrophomonas maltophilia 417 < 84
Streptococcus thermophilus (Streptococcus 193 <10

salivarius group)

* Molecules Per Microliter = number of DNA fragments present in one microliter of plasma

= Reference Interval = the 97 _5th percentile MPM concentration detected in PPT plasma from a cohort of 684 asymptomatic donors
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ARTICLES

nature
mlcrObl()lOgy https://doi.org/10.1038 /s41564-018-0349-6

Analytical and clinical validation of a microbial
cell-free DNA sequencing test for infectious
disease

Clinical Adjudication
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— _| Probable - 53

N=231 Possible - 30

 Unlikely - 31
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Metagenomics in pooled plasma, with identification
of potential emerging infectious pathogens

TRANSFUSION 2018;58;633-637
Min Xu, Yashan Yang, Ya Zhou, Zhiyang Liu, Yu Liu, and Miao He

TABLE 2. Taxonomy of sequenced clones of pooled plasma from Chengdu

Category Mean E value® Fool 1 (DMNA template) Fool 2 (RMA template) Total
Homo sapiens 2w ET 131 98 229
Bacteria 41

Neisseria gonomhoeae 4= E™ 3

Propionibacterium acnes 4 x ET1 3

Bacillus purmilus 5Ex ET'® 11

E. col 2 w ¥ 2

Hasmophilus influenzae 2w E~H e

Ralstonia picketii 33 x E™™ 19

O tsutsugamushi 2 x E™ 1
Virus 18

Torgue teno virus 1x E™5 B8

Torgue teno midi virus 1x E22 4

Torgue teno mini virus 2w EV 1

Po-Circo-like virus 21 4% E® 1

Adeno-associated virus 2 B~ E® 3

GB virus C 1% E7'™ 1
Farasite 2

P knowlesi 5% E7® 1

P falciparum 5% E~® 1

Linknown 160 231 391

Total 326 355 681
“ E < 10~ % iz considered a significant similariy.




Metagenomics analysis of red blood cell Transfusion. 2017 Jul;57(7):1787-1800
and fresh-frozen plasma units
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Lau+P+Metagenomics

TABLE 2. Viral clusters detected in blood products by|DNA-Seq

Max read Genome Covered Genome
Pool Type Cluster Virus representative Reads depth coverage ClusterlD bases length
B2 RBCs Small_anellovirus Anelloviridae, small anellovirus Fin 35 99.28 AYB22909.1 2616 2,635
12 FFP Parvovirus Parvoviridae, erythroparvovirus, primate erythroparvovirus 1 452 17 89.6 FJ591158.1 4849 5412
J2 FFP Parvovirus Parvoviridae, erythroparvovirus, primate erythroparvovirus 1 347 19 84.79 FJ591158.1 4589 5412
A2 RBCs Parvovirus Parvoviridae, erythroparvovirus, primate erythroparvovirus 1 53 5 37.95 FJ591158.1 2054 5412
F RBCs Parvovirus Parvoviridae, erythroparvovirus, primate erythroparvovirus 1 58 5 30.06 NC_0008832 1682 5,506
J FFP Parvovirus Parvoviridae, erythroparvovirus, primate erythroparvovirus 1 36 4 26.23 NC_0008832 1468 5,506
H FFP Parvovirus Parvoviridae, erythroparvovirus, primate erythroparvovirus 1 38 4 23.95 FJ591158.1 1296 5412
B2 RBCs Parvovirus Parvoviridae, erythroparvovirus, primate erythroparvovirus 1 25 4 19.99 FJ591158.1 1082 5412
B2 RBCs TT_virus Anelloviridae, gammatorquevirus, torque teno midi virus 2 70 26 17.25 AB290919.1 561 3,253
K2 FFP TT_virus Anelioviridae, TTV 10 4 13.32 AMT12003.1 501 3,760
M2 FFP TT _virus Anellovindae, gammatorquevirus, torque teno midi virus 2 8 4 11.04 AB2909191 359 3,253
D2 RBCs Papilomavirus Papillomaviridae, alphapapilomavirus, alphapapillomavirus 4 13 2 10.84 AB2119931 849 7831
J FFP TT_virus Anelloviridae, TTV 10 4 10.76 AMT11976.1 406 3,773
H2 FFP TT _virus Anellovindae, gammatorquevirus, torque teno midi virus 2 10 4 9.04 AB2909191 204 3,253
J FFP Small_anellovirus Anelioviridae, small anellovirus 1 4 2 B8.85 AYB22908.1 199 2,249
12 FFP Small_anellovirus Anellovindae, small anellovirus 2 1 7.dd AYB22000.1 196 2,635
L2 FFP TT_virus Anelloviridae, gammatorquevirus, torque teno midi virus 2 2 1 6.03 AB290919.1 196 3.253
12 FFP TTV-like_mini_virus Anellovirdae, betatorquevirus, torque teno mini virus 9 2 1 5.97 AB038625.1 174 2,915
H2 FFP Small_anellovirus Anelloviridae, small anellovirus 4 3 5.96 AYB22909.1 157 2,635
| FFP TT _virus Anellovindae, gammatorquevirus, torque teno midi virus 2 4 2 5.87 AB2909191 191 3,253
J2 FFP TT_virus Anellovirdae, alphatorquevirus, TTV 19 2 1 5.25 AB025946.2 200 3,808
G2 HBCs TT _virus Anelloviridae, gammatorquevirus, torque teno midi virus 2 2 2 4.76 AB290919.1 155 3,253
| FFP Parvovirus Parvoviridae, erythroparvovirus, primate erythroparvovirus 1 2 1 3.7 FJ591158.1 200 5412
E RBCs Parvovirus Parvoviridae, erythroparvovirus, primate erythroparvovirus 1 2 1 3.57 NC_0008832 200 5,506
E2 RBCs Merkel_cell_polyomavirus Polyomaviridae, polyomavirus, MCPyV 3 2 2.9 ELB75803.1 156 5,387
L2 FFP Hempesvirus_6A Herpesviridae, roseclovirus, human hermpesvirus 6A 103 4 2.75 NC_ 0016642 4383 159,322
F HBCs Hermpesvirus_B6A Herpesvindae, roseoclovirus, human hempesvirus 6A 69 8 1.9 KC485951.1 2988 156,885
EZ2 RBCs Hempesvirus BA Herpesvindae, roseclovirus, human hempesvirus BA 48 3 1.49 KC465951.1 2331 156,885
12 FFP Hempesvirus_7 Herpeswvindae, roseoclovirus, human hempesvirus 7 15 3 0.51 AFO3T218.1 Tar 153,080
E HBCs Hempesvirus_6B Herpeswvindae, roseolovirus, human herpesvirus 6B a5 7 0.4 ABO21506.1 653 161,573
B2 RBCs Herpesvirus_6A Herpesviridae, roseolovirus, human herpesvirus 6A 1 4 0.36 KC465951.1 565 156,885
F RBCs Hermpesvirus_&B Herpesviridae, roseolovirus, human herpesvirus 6B 13 6 0.22 AF157706.1 364 162,114
M2 FFP Saimiriine_herpesvirus_2 Herpesviridae, rhadinovirus, saimiriine herpesvirus 2 3 2 0.17 X64346.1 187 112,930
L2 FFP Herpesvirus_6B Herpeswvindae, roseolovirus, human herpesvirus 6B 5 2 0.13 AF157706.1 215 162,114
M2 FFP Hermpesvirus_&B Herpesviridae, roseolovirus, human herpesvirus 6B 4 2 0.11 AB021506.1 184 161,573
J FFP Hempesvirus_5 Herpesviridae, CMV, human herpesvirus 5 5 2 0.08 GQ466044.1 200 235,703



TABLE 3. Viral clusters detected in

blood products by RNA-Seq

Max read Genome Cowvered Genome

Pool Type Cluster Virus representative Reads depth coverage ClusterlD bases length

L2 FFP Pegisirus Flaviviridae, pegivirus HPgV 1,391,071 67612 99.81 D20600.1 Q37T 9,395

B2 REC Peqgivirus Flawiviridae, pegivirus HPgV 3,570 190 B3.09 MC_001710.1 7804 9,392

AD REC Peqgivirus Flaniviridae, pegivirus HPgV G594 50 6755 MC_001710.1 6344 9392

K2 FFF Fegivirus Flawiviridae, pegivirus HPgV 206 17 45.84 DoDE00.1 4307 9,395

B2 RBC Parvovirus Farnovindae, erythropanowvirus, primate 40 Fi 2972 MC_DD0BRS 2 1663 5596
enythropansowvirus 1

F FFP Astrovirus Astroviridae, astrovirus MLB2 517 72 29.11 JF7F42750.1 1781 6,119

J2 FFF Fegivirus Flawiviridae, pegivirus HPgV 158 34 11.91 MC_001710.1 1118 89,392

G2 REBC Pegiirus Flawiviridae, pegivirus HPgV 18 2 1057 MC_001710.1 993 9,392

K RBC Pegisirus Flaviviridae, pegivirus HPgV 17 2 1045 MC_001710.1 a8 9392

ca2 RBC Pegisirus Flaviviridae, pegivirus HPgV 18 3 973 MC_001710.1 914 9392

E2 RBC Xenotropic_MulV-related_wvirus Retroviridae, gammarretrovirus, murine 21 4 B.B5 FMNES2043.2 T24 B1B5
leukemia-related retroviruses

02 RBC Xenotropic_MulV-related_wvirus Hetroviridae, gammarretrovirus, murine 19 5 T.72 FMNE2204 3.2 632 B.185
leukemia-related retroviruses

c2 RBC Zenotropic_MulV-related_virus Retroviridae, gammarretrovirus, murine 17 4 T.64 FMNES2043.2 625 B1B5
leukemia-related retroviruses

M2 FFF Fegivirus Flawiviridae, pegivirus HPgV 209 59 B.77 MC_001710.1 B36 89,392

L2 FFP GB_virus C Flaviviridae, pegivirus, GB virus C Bar 646 6.1 AFOTDATEN 564 9,250
variant troglodytes

K RBC Zenotropic_MulV-related_virus Retroviridae, gammarretrovirus, murine 11 3 577 FMNES2043.2 472 B1B5
leukemia-related retroviruses

G2 RBC Xenotropic_MulV-related_wvirus Hetroviridae, gammarnetrovirus, murine 12 4 4.8 FMNES20413.2 393 B1B5
leukemia-related retroviruses

P FFF Merkel_cell_polhomawvirus Polyomaviridae, polyomavirus, MCPyV 5 2 3.71 ELET5803.1 200 5387

A2 RBC Parsonrirus Farvovindae, erythropamnowins, L) 5 3.25 FJ581158.1 176 5412
primate erythroparsowvirus 1

E2 RBC Pegisirus Flaviviridae, pegnirus, HPgV 4 1 3.19 MC_001710.1 300 9392

M RBC Zenotropic_MulV-related_virus Hetroviridae, gammarretrovirus, murine T 3 275 FMNES2043.2 225 B1B5
leukemia-related retroviruses

B2 RBC GB_virus_C Flaviviridae, pegivirus, GB virus C 15 11 257 AFDTDATEA 23R8 9,250
variant troglodytes

M REC Peqgivirus Flawiviridae, pegivirus, HPgV 4 2 218 MC_001710.1 205 9,392

AD REC GB_virus_C Flaviviridae, pegivirus, GB virus C 5 4 1.78 AFDTD4ATEA 165 9250
variant troglodytes

G2 RBC Saimiriine_herpesvirus_2 Herpesviridae, rhadinowvirus, 3 1 0.16 XG543486.1 177 112,930
saimiriing herpesvirus 2

M FFP Herpeswvirus_5 Herpesviridae, CMV, human 34 21 0.07 X174031 168 220 354

herpeswvirus 5




TABLE 4. Detection of bacterial sequences in blood products

Pool Type Bacterium name TaxonlD Genome length Reads Genome coverage
G RBCs F acnes 1747 3,361,368 10,128 3567
E RBCs F acnes 1747 3,361,368 4,617 35.04
D2-DNA RBCs F acnes 1747 3,361,368 3,508 19.56
I FFF F acnes 1747 3,361,368 1,681 15.72
F FFP F acnes 1747 3,361,368 26,288 6.08
M FFF F acnes 1747 3,361,368 46, 286 5.68
F2-HMNA RBCs F acnes 1747 3,361,368 83,428 3.64
0O FFP P acnes 1747 3,361,368 34, 261 3
L2-BMNA FFF F acnes 1747 3,361,368 86,069 2.26
J2-BMNA FFF F acnes 1747 3,361,368 82,316 2.25
I2-HMNA FFF F acnes 1747 3,361,368 178,762 217
H2-RNA FFP F acnes 1747 3,361,368 153,175 2.02
M2-HMA FFF F acnes 1747 3,361,368 188,189 1.77
K2-BNA FFP F acnes 1747 3,361,368 24,336 1.48
F2-BMA RBCs M. luleus 1270 2,501,097 a7,864 1.33
M2-HNA FFF F acnes 1747 3,361,368 80,183 1.15
J2-BMNA FFF S. epidermidis 1282 2,586,069 9,552 0.8
D2-HMA RBCs F acnes 1747 3,361,368 2,007 0.68
K2-HMNA FFF M. luteus 1270 2,501,097 102,210 0.65
A2-HMNA RBCs M. luteus 1270 250,097 1,580 0.61
G2-ANA RBCs F acnes 1747 3,361,368 850 0.58
AZ2-BNA RBCs F acnes 1747 3,361,368 1,500 0.55
L RBCs F acnes 1747 3,361,368 447 0.53
E2-RNA RBCs F acnes 1747 3,361,368 1,211 0.51
F2-HMNA RBCs C. awrimucoswm 169292 2819226 52,071 0.42
M2-HMA FFF M. luteus 1270 2,501,097 26,043 0.38
J2-BMNA FFF M. luleus 1270 2,501,097 26,623 0.36
C2-RNA RBCs F acnes 1747 3,361,368 830 0.35
C2-RNA RBCs C. metallidurans 119219 6,913,352 387 0.22
C2-RNA RBCs M. luteus 1270 2,501,097 215 0.22
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Cell-free DNA profiling informs all major PNAS 2022 Vol. 119 No. 4 €2113476118
complications of hematopoietic cell transplantation
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Virome Analysis of Transfusion Recipients Reveals a Novel Human
Virus That Shares Genomic Features with Hepaciviruses and
Pegiviruses
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FIG1 Virome analysis of TTVS pre- and posttransfusion samples. (Top) Statistical analysis of total virus sequences (left), anellovirus sequences (middle), and
virus-like unclassified sequences (right) in pre- and posttransfusion samples. ( Bottom) Metagenomic binning of all virnses sequences in pre- and posttransfusion
samples from twelve TTVS subjects. Red arrows represent pre- and posttransfusion sample pairs that were similar in amount of total virus sequences, and purple
arrows represent pre- and posttransfusion sample pairs where posttransfusion samples had significantly larger amounts of total virus sequences.
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