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Study on the application of metaviral genomics in virus identification among blood donors

XU Aihua,CUI Wenyan, XIAO Wei (Cangzhou Central Blood Station ,Cangzhou 061001, Hebei ,China )

(C:UHEeY) B Objective  To explore the application potential of metagenomic technology in virus identification among

blood donors and evaluate its effectiveness in improving the safety of blood products. Methods A prospective cohort
study design was adopted,and blood samples from 15 blood donors were collected. Nucleic acids were extracted using the
QIAamp Viral RNA Mini Kit and PCR amplified using Phusion High-Fidelity PCR Master Mix, followed by constructing
a sequencing library using the NEBNext UltraTM DNA Library Prep Kit. The samples were subjected to paired-end se-
quencing on the Illumina HiSeq platform.followed by data quality control and metagenomic analysis.  Results Among
the 15 blood donor samples, the average number of total reads was 9. 86 X10° 46, 11 X 10° ,and the average number of to-
tal bases was 1.55X10° 6. 36 X10". The average base numbers of quality fractions Q20 and Q30 are 1.52X 10’ £7. 04
X 10" and 1.47X10°£5. 95X 10" respectively, the average proportions are 98. 81% £ 0. 02% and 95. 60% 0. 06 % re-
spectively,and the average proportion of GC content is 65. 99% £0. 16 %. Metagenomic analysis identified 9 types of viru-
ses including Dinovirus , parvovirus ,torque teno virus , pa pillomavirus , Merkel cell polyomawvirus,herpesvirus_6A ,her-
pesvirus_6B , human pegivirus,and polyomavirus.  Conclusion Metagenomic techniques are capable of detecting a
wide range of viruses in donated blood samples,including types that may be missed by traditional screening. The technol-
ogy could serve as an effective tool to improve the safety of blood donations and help detect and prevent viral transmis-
sion, but further research is needed to optimize data processing and interpretation.

[Keywords]) blood donors;viral metagenomics; high-throughput sequencing; pathogen detection;blood safety
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Table 1 Sequencing quality control information after removing host sequences

A 2 RUTE B JSRTE-% - gii Q20 Bf 5 Hh it Q30 fif 3 F it Q20 M%.ﬁ Lt Q30 ﬁ)ﬁi%ﬂj =4 GC ﬁ%ﬁ L

Sample ID Total number Total number Number of Number of Proportion of Proportion of Pli()‘po‘rtlon of

of sequences of bases Q20 bases Q30 bases 20 bases 30 bases GC Content
Bldsplem811 1.01X107 1.51G 1.49Xx10° 1.45%10° 0.9878 0. 9554 0. 6582
Bldsplem812 1.07X 10" 1. 60G 1.58%10° 1.53x10° 0. 9880 0.9562 0.6593
Bldsplem813 1.14X107 1.71G 1.69x10° 1.63%10° 0.9878 0. 9554 0.6587
Bldsplem814 1.02X107 1.53G 1.51x10° 1.46X10° 0. 9880 0. 9559 0. 6643
Bldsplem815 9. 85X 10" 1.47G 1.45%10° 1.41X10° 0. 9887 0. 9580 0. 6599
Bldsplem816 9.88%107 1.47G 1. 46 x10° 1.41x10° 0. 9880 0. 9559 0.6591
Bldsplem817 9.89x107 1.52G 1.63x10° 1.53%10° 0.9879 0.9553 0. 6590
Bldsplem818 9.07x10° 1. 65G 1.59x10° 1.51x10° 0. 9880 0. 9554 0.6599
Bldsplef0819 9.58X10° 1.70G 1. 47107 1.44%10° 0. 9884 0. 9561 0. 6600
Bldsplef0820 9.49x10° 1. 56G 1. 46X 107 1.43x10° 0.9882 0.9561 0. 6594
Bldsplef0821 9.52x10° 1.71G 1.51x10° 1.45%10° 0. 9880 0. 9560 0.6593
Bldsplef0822 9.01x10° 1.61G 1.53%10° 1.48x10° 0. 9854 0. 9556 0.6598
Bldsplef0823 9.53x10° 1.47G 1.49X%10° 1.44%10° 0.9881 0.9551 0.6632
Bldsplef0824 9.80X10° 1.57G 1.46x10° 1.43%10° 0.9872 0.9562 0.6597
Bldsplef0825 9.73%10° 1. 58G 1.49x10° 1.44x10° 0.9891 0.9553 0.6594
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vo FIZ 25 7 51| M8 (R 28 1 28 A O Fe & (0 0 25 28 8
SR RETUEEATR AR 15 Bl AR T AE R (Fam-
ily) . )& (Genus) /K T L % % H Dinovirus , parvo-
virus storque teno virus , papillomavirus , Merkel cell
polyomavirus ,herpesvirus_6A , herpesvirus _6B , hu-
man pegivirus , polyomavirus % 9 %955 (| 3)., &
AT B A AR E S LR 3 FNTA] 4.
k2 EHBFHTFHEEN fragments 8

Table 2 Number of fragments for each virus molecule type

FEAS 44 FR ) i ssDNA  ssRNA AR
Sample 1D dsDNA -~ dsRNA +) (+)  Un-annotation
Bldsplem811 111677 369 14749 1 64163
Bldsplem812 116118 404 16520 3 66538
Bldsplem813 112180 358 17304 2 64267
Bldsplem814 107224 370 14638 2 61379
Bldsplem815 126396 440 19400 3 71788
Bldsplem816 108803 359 14529 4 62311
Bldsplem817 109689 437 16916 2 68597
Bldsplem818 116658 366 16774 2 66293
Bldsplef0819 111450 440 16914 2 68581
Bldsplef0820 108527 363 16898 2 67492
Bldsplef0821 119615 437 16902 3 67508
Bldsplef0822 110309 364 16899 4 67506
Bldsplef0823 109074 438 16091 2 66048
Bldsplef0824 119031 363 16073 2 66095
Bldsplef0825 111423 437 16082 2 66955
Bldsplema1s |
Bldsplems17 |
Bldsplema16 |
Bldsplema15 |
Bldsplems14 |
Bldsplema13 - |
Bldsplems12 |
Bldsplema11 - |
Bldsplefos2s |
Bldsplefos24 |
Bldsplefos23 - |
Bldsplefos22 |
Bldsplefos21 |
Bldsplefos20 - |
Bldsplefos1o |
0 25 50 75 100
B (%)

B csova [l osva [ sona ] sseva ] s

B 1 HFEHTFEE fragments 2 H Lt

Fig. 1 Percentage of the number of virus molecule type fragments
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Fig.2 Comparison of the number of virus contigs obtained
by different methods
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Fig.3 Number of viral contigs identified at the family and genus
level based on the Denovo method and the reference sequence method
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Table 3 Mean percentage of each type of virus
in blood samples of 15 cases

GES A ()
Classification Proportion
Merkel cell polyomavirus 24.32+1.52
herpesvirus_6A 0.627+0.04
herpesvirus_6B 1.24+0.08
human pegivirus 3.47+1.33
papillomavirus 11.52+0. 85
parvovirus 3.09+0.23
polyomavirus 14.32+5. 64
torque teno virus 0.507+0. 04
Dinovirus 3.31%0.26
Unspecified_Viruses 37.614+2.79
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