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Abstract

Tracing the source of virus is the key link of scientific research to control the epidemic situation,
which is to study the law of human transmission and evolution of virus, to understand the transmis-
sion mechanism of virus and to find the source of virus. This paper uses cellular automata to convert
the genome data of the virus into feature images, and the Canny edge detection method was proposed
to generate feature images, while SSIM was calculated to measure the structural similarity between the
feature images of the two virus sequences. Through drawing the sequence image structure similarity
clustering heat map and A-T content curve, it is concluded that bat coronavirus RaTG13 and pangolin
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coronavirus are closer to 2019-nCoV in various indicators, and it is speculated that 2019-nCoV may
come from bats, and pangolin may be the intermediate host of the virus.
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Figure 1. Data flow diagram of virus sequence visualization model
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Table 1. List of virus sequence information of various species

1 BUMHEEFIIEERER

TSR By et 15+ ACCESSION
2019 H AR 2019-nCoV A MN908947
T B SV R G L A S TR SARS-CoV A NC_004718
R IR 2545 AR S AR 2 MERS-CoV A NC_019843
NI AR 2 229E HCoV-229E A NC_002645
N AR NL63 HCoV-NL63 A NC_005831
NiEARWiEE OC43 HCoV-0C43 A NC_006213
MR E HKUL HCoV-HKU1 A NC_006577
B VB AT Ebola A NC_002549
o Ll R R B Pangolin-CoV 7 1 MT040336
Wi IR 5% RaTG13 Bat-CoV RaTG13 Wl MN996532
% 3kUE SARS FEEIR I B HKU3-2 Bat SARS HKU3-2 W DQ084199
i P TR B HKU4-1 Bat-CoV HKU4-1 W EF065505
R L35 P I 8 8 0 B PHEV W DQ011855
RN R Water deer coronavirus & MG518518
SR Bovine coronavirus 4 NC_003045
I 0 SR 55 HKU23 Camel-CoV HKU23 PRIy KT368891
I SRR 7 Equine coronavirus 0 LC061272
ST 4 975 75 Murine hepatitis Virus 55 AY700211
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Figure 2. Evolution of one-dimensional CA
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Figure 3. Feature images of the virus sequence after various stages of processing
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Figure 4. Sequence image of 2019-nCoV (MN908947)
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Figure 5. Sequence image of bat coronavirus RaTG13 (MN996532)
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Figure 6. Sequence image of pangolin-CoV (MT040336)
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Figure 7. Clustering heat map of similarity between feature images of various virus sequences
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Figure 8. A: A-T content curve of each viral gene sequence; B: A-T content curve of ascending and descending; the blue
box corresponds to the six “V” cross areas in the 2019-nCoV feature image; The X coordinate represents the position of base
in the sequence (in bp), and the Y-coordinate represents the value calculated by Formula (11)
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