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ABSTRACT: Rapid and accurate detection of contagium virus is a key tool for controlling the

outbreak. As the number of patients infected with 2019 novel coronavirus (2019-nCoV or
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SARS-CoV-2) pneumonia is increasing and the epidemic is spreading, many hospitals,
laboratories and pharmaceutical companies have developed diagnostic reagents that can detect
SARS-CoV-2. Currently, genome sequencing or real-time PCR is the approach to detect
SARS-CoV-2. However, there have been reported the clinical patients with pneumonia of negative
results by SARS-CoV-2 nucleic acid detection but positive on the radiological CT scan. . It brings
new challenges to the clinical practitioners since it is unclear for the specificity of CT to diagnose
the 2019-nCoV pneumonia (NCP). Therefore, how to improve the diagnostic efficiency and the
sensitivity of molecular detection remains to be solved. To analyze the variations in viral genomic
sequence may be helpful in guiding the prevention and treatment of diseases infected by
SARS-CoV-2. At present, controversy still exists over the source of SARS-CoV-2 even though the
probable origin is bat in nature. This article summarizes the recent findings of SARS-CoV-2 from
genetic, virological and evolutionary biological perspectives. By comparing the genomic
variations among SARS-CoV-2 infected patients, we hope the findings can be used in the viral
detection and potential antiviral therapy. Also, it will be great if we can trace the spread of the
virus from one person to another, which will be a much effective way to predict and control the
spread from the virus-carrier without symptoms at the incubation period to the others.
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Fig. 1 Phylogenetic tree of 2019-nCoV and other coronavirus (Maximum Likelihood

Estimate)
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Tab. 1 Protein coding genes on 2019-nCoV
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orflab 13218 Replicase polyprotein 1la

S 3822 Spike glycoprotein
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ORF3a 828 Protein 3 Bat coronavirus
ORF4 228 Envelope small membrane protein  SARS

ORF5 669 Membrane protein Bat coronavirus
ORF6 186 Non-structural protein 6 Bat coronavirus
ORF7a 366 Protein 7a Bat coronavirus
ORF7b 132 Non-structural protein 7b Bat coronavirus
ORF8 366 Non-structural protein 8 Bat coronavirus
ORF9 1260 Nucleoprotein Bat coronavirus
ORF10 117 Unknown NA
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Fig. 2 Genomic structure, SNP sites and genes of 2019-nCoV
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Fig. 3 Haplotypes of 2019-nCoV
Species/Abbrv

1. QHOB0595.1_orf3a_protein_Wuhan_seafood_market_pneumonia_virus
2. QHQ82465.1_orf3a_protein_Wuhan_seafood_market_pneumonia_virus
3. QHQ71974.1_orf3a_protein_Wuhan_seafood_market_pneumonia_virus
4. QHQ71964.1_orf3a_protein_Wuhan_seafood_market_pneumonia_virus
5. YP_009724391.1_ORF3a_protein_Wuhan_seafoed_market_pneumonia_virus
6. QHO62878.1_orf3a_protein_Wuhan_seafood_market_pneumonia_virus

7. QHN73811.1_ORF3a_protein_Wuhan_seafood_market_pneumonia_virus
8. QHD43417.1_ORF3a_protein_Wuhan_seafood_market_pneumonia_virus

Species/Abbrv
QHOB0600.1_orf8_protein_Wuhan_seafood_market_pneumonia_virus
QHQ82470.1_orf8_protein_Wuhan_seafood_market_pneumonia_virus
QHQ71979.1_orf8_protein_Wuhan_seafood_market_pneumonia_virus
QHQ71969.1_orf8_protein_Wuhan_seafood_market_pneumonia_virus
YP_009724396.1_ORF8_protein_Wuhan_seafood_market_pneumonia_virus
QHO62883.1_orf8_protein_Wuhan_seafood_market_pneumonia_virus
QHN73816.1_ORF8_protein_Wuhan_seafood_market_pneumocnia_virus
QHN73801.1_ORF8_protein_Wuhan_seafood_market_pneumonia_virus
QHD43422.1_ORF8_protein_Wuhan_seafood_market_pneumonia_virus
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Fig. 4 Protein sequence variations of ORF3a and ORF8 in 2019-nCoVs

MN988713|Wuhan ATTAAAGGTTTATACCTTCCCAGGTAACRAACCAACCAACTTTCGATCTCTTGTAGATCT
MN994467|Wuhan ATTAAAGGTTTATACCTTCCCAGGTAACAAACCAACCAACTTTCGATCTCTTGTAGATCT
MN997409|Wuhan ATTARAGGTTTATACCTTCCCAGGTAACAAACCAACCAACTTTCGATCTCTTGTAGATCT
MN9832325|Wuhan ATTAAAGGTTTATACCTTCCCAGGTAACAAACCAACCAACTTTCGATCTCTTGTAGATCT
CNADOOT335|Wuhan ~  —mmmmmmmmmeee- TTTCCCAGGTAACAAACCAACCAACTTTCGATCTCTTGTAGATCT
NMDC60013002-07|Wuhan ATTAAAGGTTTATACCTTCCCAGGTAACAAACCAACCAACTTTCGATCTCTTGTAGATCT
MT007544 |Wuhan ATTARAGGTTTATACCTTCCCAGGTAACAAACCAACCAACTTTCGATCTCTTGTAGATCT
MN994468 |Wuhan ATTAAAGGTTTATACCTTCCCAGGTAACAAACCAACCAACTTTCGATCTCTTGTAGATCT
KA AR KA AR R AR R AR KRR AR KA AR R AR R AR KA KRR AK

MN988713 | Wuhan GGGAGGACTTGAAAGAGCCACCACATTTTCACCGAGGCCACGCGGAGTACGATCGAGTGT
MN994467 | Wuhan GGGAGGACTTGAAAGAGCCACCACATTTTCACCGAGGCCACGCGGAGTACGATCGAGTGT
MN997409 | Wuhan GGGAGGACTTGAAAGAGCCACCACATTTTCACCGAGGCCACGCGGAGTACGATCGAGTGT
MN985325 | Wuhan GGGAGGACTTGAAAGAGCCACCACATTTTCACCGAGGCCACGCGGAGTACGATCGAGTGT
CNAO007335|Wuhan GGGAGGACTTGAAAGAGCCACCACATTTTCACCGAGGCCACGCGGAGTACGATCGAGTGT
NMDC60013002-07 | Wuhan GGGAGGACTTGAAAGAGCCACCACATTTTCACCGAGGCCACGCGGAGTACGATCGAGTGT
MT007544 | Wuhan GGGAGGACTTGAAAGAGCCACCACATTTTCACCGAGGCCACGCGGAGTA-——-———-— T
MN994468 | Wuhan GGGAGGACTTGAAAGAGCCACCACATTTTCACCGAGGCCACGCGGAGTACGATCGAGTGT
FA KRR AR KRR AR R AR R KRR AR R AR R AR R AR I AR R AT Ik *

52019-nCoV ANEFHFHIZRLL

Fig. 5 Sequence variation of 2019-nCoVs
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T RNA 1) SNP Joil AL 7t H 5 Fr 9L AL HEL P S #R AT REAFAE . WE TN RNA
AFLFF 22 350, AT LA A ik BT Pralod RiIEHEE RNA IZCR, FRIERT LA T T
FRB R AN BT R R IIGREE R A HEE 3, BT 2019-nCoV 19 SNP [ 5 R

AIREFRR TR AR (B 3) XAt ] U G REA R X 7, SR R R,
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i RNA FFFII 2 B TEE T, BSR4 F R 3ot 51 %, 3738 2 R 41551148
FHERIE, RSB 2019-nCoV. SARS-CoV il MERS-CoV %. #5 =4t Oxford Nanopore 44K
FLI PP AR AT L LA 3K RNA #8578 2019-nCoV ZERIZL 148 5, A7 RNA [ 4 fg
14, W DA HS R E3 5 R 2L AT RNA WU, AT AS: 003 23 56 BRI 2E v 1 SNP A st e BRI,
N COVID-19 B#H A i N RNA LA Wi a7, v DU ZE T 0 AL s 2 i A Al 25
BRAE A BT AR AL v R
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BT AL UM R BTG, SR B TT A bR DNA B3 & 1 A2 2 AR
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T 3 T FA 231 B AT 5 ARG A T AR DNA B4t % DR, BN T AR — ol
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