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ABSTRACT

To this date, the most critical piece of evidence on the purposed “natural origin” theory of
SARS-CoV-2, was the sequence known as RaTG13, allegedly collected from a single fecal sample
from Rhinolophus Affinis. Understanding the provenance of RaTG13 is critical on the ongoing
debate of the Origins of SARS-CoV-2. However, this sample is allegedly “used up” and therefore
can no longer be accessed nor sequenced independently [1], and the only available data was the
3 related Genbank accessions: MN996532.1, SRX7724752 and SRX8357956.

We report these datasets possessed multiple significant anomalies, and the provenence of the
promised claims of RaTG13 or it’s role in proving a “probable bat origin”[2] of SARS-CoV-2 can
not be satisfied nor possibly be confirmed.

RESULTS

Anomalous enrichment of telomere-like repeat sequences in

the dataset SRX7724752

>gnl|SRA|SRR11085797.3.1 3 (Biological)
CTAACCCTAACCCTAGCACTATCCTGTTTCCAACCCCAACCCTAACCCTCACCCTARACCC
TAACCCCAGCCTGTTTCATACCTTAACTCGCACCTCATCGCTAACCCCAGCCCTCACCCG
ATCCTGTTTCCTCTCCCGAACATAACCCT

>gnl|SRA|SRR11085797.3.2 3 (Biological)
GGTTAGGGTTAGGGTTAGGGTTGGAAACAGGATAGGGTTAGGGT TAGGETGAGGEGTTAGE
GTTAGAGTTAGGGTGGGAARACAGGATAGGGGTAGGGTTAGGGCGAGGGATAGGGATAGGE
AGGGAAACAGGATAGTGGGAGGGCTAGGEET



>gnl|SRA|SRR11085797.8.1 8 (Biological)
GTTAGGGTTAGGGTTAGGGTTAGGGTTGGGETTGEGATACAGGATATGGTTAGGGTTAGGG
GTAGGGTCAGGGTTAGGATTGGAAACGAGATAGGTTACGTGATAGGGTTAGCGTTAGGET
TAGGTTTAGTAATCCGCAACGGCTTAGGGTT

>gnl|SRA|SRR11085797.8.2 8 (Biological)
CCTAACCCTAACCCTAACCCTAACCCTAACCCTAACCCTATCCTGTTCCCAACCCTAACC
CTAACCCTAACCCTAACCCTAACACAAAACATAACCCTAACCCCAACCCAAACCCTAACC
CCATCTTTACTCACACCCTAACCCAAARCTC

>gnl|SRA|SRR11085797.10.1 10 (Biological)
GTTAGGGTTAGGGTTAGCGTTAGGGTTAGAARCAGGATAGGGTTAGGGTTAGGGTTAGGE
TTAGGGTTTTGGTTGGTCACAGTGTTGCGCTAGGCATAGGGATAGGGTTCGCGT TAGGGT
TAGGGTTAGGATTCGGAAGAGCTAGCTAAR

>gnl|SRA|SRR11085797.10.2 10 (Biological)
GTTCCCRAACCCTAACCCTAACCCTAACCCTAACCCTAACCCTTTCCTTTTTCCAACCCTA
ACACTARACCCTAACACTAAACCTAACCCCAACCCTACCACTATACTATATCCGACTCTCA
CGCTAACACTAAACATAAGTAATCACAAATT

>gnl|SRA|SRR11085797.13.1 13 (Biological)
TAACCCTAACCCTAAGCGTAAACCTAATCCAATCCTGTTCCCAACCCTAACCCTAACCCT
GACCCTAAGCTTTTCCCGACCCGAACGCCGACCCGATCCGCCACCCTAACCGTAACCCGT
TCCCAACCCCTCCTACTGCTCGATCCGCCT

>gnl|SRA|SRR11085797.13.2 13 (Biological)
GGRAACAGGATAGGGTTAGGGTTAGGGTTAGGGTTAGGGTTAGGGTTGGEAACAGGATAGE
GTTAGGGTTAGGGTTGGGATCAGGATAGGGATAGGGATAGGGATAGGGATAGGGTTAGGE
TGGEGAACAGGAGAGCGTTAGGCAAGE

>gnl|SRA|SRR11085797.14.1 14 (Biological)
GGTTAGGGTTAGGGTGGAGAAGAGGATAGGTTTAGGTTTAGGGTTAGGGTTAGGGTGAGE
GTTAGGGAGAGGGTTAGCTACACGATAGGAGTAGGGTAACGATTAGGGTTAGGGTTAGGT
TTGGAAAAAGCATAGGCTATGAGGTACGGT

>gnl|SRA|SRR11085797.14.2 14 (Biological)
CTGCTTCCAACCCTAACCCTARACCCTAACCCTAACCCTAACCCTAACCCTARCCCTAACT
CTATCCTGTTCCCAACCCTAACCCTAACCCTAACCCCAACCCTARCCCCACCCAAACCCT
AACCCTAARCCCCAACCCATACCCCAACCAT



>gnl|SRA|SRR11085797.15.1 15 (Biological)
TGTTCCCAACCCTAAACCTAAACCTAAGCCGATCCTGTTCCCAACCCTAACCCTAACCCT
ATCCTGTAAACAACCCCCACCCTAAARACATCCTCGTACARAACCCTAACCCAACCCCCAT
CCCAAACCACATACCCGTCACGAACCCACCC

>gnl|SRA|SRR11085797.15.2 15 (Biological)
GITGGGETTAGGGTTGGGAACAGGATAGGGTTAGGGTTAGGGTTAGGGTTGGGGTCAGGG
TTGGGACAAGGACGGGTAGGGGGTTAGGGTAGTGCACAGGGTAGGGAGTGGGGTAGGGTT
GGGAACAGAGARGGGACAGTGCGGGGGAGT GG

>gnl|SRA|SRR11085797.16.1 16 (Biological)
CTAACCCTAACCCTACCCCTATCCTGTTCCTAACCCGAACCCTAACCCTAACCCTARACCC
TAACCCTCACCTGTTCCAGACCGTAATGCTAACCTTAACACTATCCTGTGCGCTACCCCG
ACCCTARCCCTCAGCCGACGCGTCACGCCCG

>gnl|SRA|SRR11085797.16.2 16 (Biological)
GGTAAGGGTTAGGGTTAGGATAGGGTTAGGET TAGGGTTAGGGTTAGGGTTAGGGTTAGE
GTITGGGAACAGGATAGGGTTAGGGTTAGGGTTAGEGGTTTGGAACAGGATAGGGTTAGGGA
TAGGGGTAGAGATAGGGTGAGGTGGTGGAR

>gnl|SRA|SRR11085797.17.1 17 (Biological)
AACCCTAACCCTAACCCTAACGCTATCATGATCCCATCCCTAACCCTAACCCTARACCCTA
ACCCTAATACTAACCCTACCCTTTTCATCTCCCTTACACTACCCCCAACACGCCACCCAT
CCCCAACCACTATGCATGCACTGTCCTAARC

>gnl|SRA|SRR11085797.17.2 17 (Biological)
GGTTAGGGTTGGGAACAGGATAGGGTTAGGGT TAGGGTTAGGGT TAGGAACAGGATAGGG
GTAGGGTTAGGGCTAGGGTGAGAAACAGGGTAGGGGTAGGGTGAGGATAAGGGATAGGGT
TGGEETTGGGAACAGAGAAGGGGARAGGGCA

>gnl|SRA|SRR11085797.18.1 18 (Biological)
CTAACCTGTTCCCAAACTTAAATCCAATCCTAACCCTATCCTGTTCCCAACCCTAACCCT
ARACCTATACCTATCCTGCCCCACACACCGACCCTATACACCACCCTARACGCAACCCTA
ACCCCATCCTGTTATCGAAGCATACCCCCAC

>gnl|SRA|SRR11085797.18.2 18 (Biological)
GTTAGGGTTAGGGTTAGGGTTGGTAACAGGATAGGGTTAGGGTTAGGGTTAGTGTTGGGA
ACAGGATAGGGGGAGGGAGAGGGTTAGGGTTGGGAAGAGGATAGGGATAGGGGTAGGGAG
AGGGTTGGGGATAGGGAAGAGAGAGGAG

>gnl|SRA|SRR11085797.19.1 19 (Biological)
CCTAACCCTAAACCTAACCCTCTCCTGTTTCCAACCATAACCCTAACCCTATCCCTAACC
CTAACCCACTCCTGTTCTTAACACTAACCTTAACTCTGAGCTCATCCCCAAACCTARCCA
TAACCCCACCAGTTCCGATACCATCACCCCC

>gnl|SRA|SRR11085797.19.2 19 (Biological)
AGGGTTAGGGTTGGAAACAGGATAGGGTTAGGGTTAGGGTTAGGGTTAGGTTTAGGGTTG
GGGACAGGATAGGGTTAGGGTTAGGGTTAGGGTTGGEGGTTAGGGTTAGGTGTGGGGTTGG
GATTGGGTATGGGTAGTGGTCAGGGATAGTG



>gnl|SRA|SRR11085797.20.1 20 (Biological)
CCTGTTTCCAACCCTCACCCTGACACTGACCCTAACACTAACCCTAACCCTAACCCGATC

CTGTTTCTGACCCTAACGACAACCCTGGCACTARACTGATCGCGTTTCCAATCGTTACCG
CTTCCCTAACACCGTCTGTGAAGATACTCCG

>gnl|SRA|SRR11085797.20.2 20 (Biological)
CTTTAGGTTTAGTGTTAGGGATAGGGTTAGGGTTAGGGTTAGGEGTTAGGGTTAGGGTTAG

GOTTGGGAACAGGATAGGGTTAGGGTTAGGGATAGGGTTGGGGT CTGGATAGGGTTGGGE
GTAGGGTTAGAGTGAGTGTGGGCAGCAGGCG

Figure 1: The reads that contained Telomere-like repeat sequences within the first 20 reads of
SRX7724752.

Despite the theoretical presence of traces of Telomere-like repeats in total RNA of most cells,
such repeats comprise only a tiny fraction of the total cellular RNA within real biological samples,
and normally does not show up in the first 100 reads. RaTG13 contained an anomalous amount
of such repeats, which comprises 63% of the dataset and exist in nearly any set of 10 reads within
this dataset. In comparison, the next highest content of such repeats within any other sample of
similar context on NCBI, contained merely 4% of these repeats, which does not show up in the
first 20 reads of the dataset. Telomere-like repeats are not detected in the first 100 reads of any
other datasets examined.

In comparison, the related SRX7724693 lacked such reads within the first 100 reads of the

dataset.

>gnl|SRA|SRR11085736.100.1 100 (Biological)
CTACTGTGTCATCCCATTTCACAAACGCTTATTGGCGGTACAGGAATATCAACCTGTTGET

CCATCACCTACGCCTTTCGGCCTCGGCTTAGGTCCTGACTAACCCAGGGCAGAAGARCCT
TCCCCTGGAAACCTTGGGTTGACGGCCCGTG

>gnl|SRA|SRR11085736.100.2 100 (Biological)
ATCCCACGGGCCGTAARCCCAAGGTTTCCAGGGGAAGGTTCGTCCGCCCTGGGTTAGTCA

GGACCTAAGCCGACGCCGAAAGGCGTAGGTGATGGACAACAGGTTGATATTCCTGTAACC
GCAATAAGCGTTTGAGAGATGGGATGACAGT

Figure 2: the first 100 reads in SRX7724693 did not show any Telomere-like repeats.
In addition, SRX7724752 contained 6% all-N sequences that were exactly 35nt long, which is not

found at levels any close in other datasets that had the same design section.
Reads (separated)

>gnl|SRA|SRR11085797.11.1 11 (Biological)

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNMN

>gnl|SRA|SRR11085797.11.2 11 (Biological)
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

Figure 3: an example of All-N read in SRX7724752.



Anomalous enrichment of non-attributable and low-match

data within SRX7724752
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Figure 4: BLAST result of 100 random reads obtained from RaTG13 using BLASTn.

In addition to the anomalous enrichment of repeats, The vast majority of the non-repeat
sequences in SRX7724752 does not show any clear matches when examined using BLASTn. With
matching results ranging from nearly all domains of life—all of which were partial and low-quality
matches, including that of bats.

Only 2 out of 7 Non-repeat and non-PolyN sequences from the first 20 reads from SRX7724752
had any matches, and the match was only partial matches to certain hypothetical proteins
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Figure 5: the BLASTn result of the 2 non-repeat and non-PolyN sequences in the first 20 reads of
SRX7724752. The rest can not be matched to any known organisms.

Depletion of bacterial-like reads in SRX7724272 which is
inconsistent with fecal samples prepared using the methods
as indicated by the “Design” section of the SRX7724752

metadata.

Fecal matter [3], is primarily bacteria by composition. All other fecal swabs prepared using the
methods indicated by the metadata correctly showed the presence of bacteria as the majority of
the reads. In contrast, SRX7724272 contained only 0.65% bacteria-like reads, all of which were
16S rRNA.



RNA-Seq of Rhinolophus affinis:Fecal swab (SRR11085797)
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Figure 6: Phylogenetic analysis of SRX7724272.

RNA-Seq of Miniopterus schreibersii: Anal swab RNA-Seq of Hipposideros larvatus: Anal swab RNA-Seq of Tylonycteris pachypus: Anal swab
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Figure 7: A set of 9 Swabs. The only ones that matches RaTG13 by metadata on Genbank. None of
them had more Eukarya-like reads than Bacteria-like reads.
In addition to the anomalous depletion of bacterial-like reads, SRX7724272 also lacked



discernible reads from bacterial mRNA.
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Figure 8: BLAST hits of bacterial non-ribosomal RNA genome on SRX7724272 and another swab

from Rhinolophus Affinis under the same library preparation section.

Observation of anomalous and unexpected data within

SRX7724752

>gnl|SRA|SRR11085797.11550005.1 11550005 (Biological)
GCCCGTATTTAGCCTTAGATGGAGTTTACCACCCGCTTTGGGCTGCATTCCCAAGCARCC
CGACTCCGGGAAGACCCGGGCCCGGCGCGCCGGEGECCGCTACCGGCCTCACACCGTCCA
CGGGCTGGGCCTCGATCAGAAGGACTTGGGC

>gnl|SRA|SRR11085797.11550005.2 11550005 (Biological)
CGGTGGGGCGCGGEACATT TGGCGTACGGAAGACCCACTCCCCGGCGCCGCTCGTGGGGE
CCCAAGTCCTTCTGATCGAGGCCCAGCCCGTGGACGGTGTGAGGCCGGTAGCGGCCCCCG
GCGCGCCGGGCCCGGGTCTTCCCGGAGTCGG
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Pale spear-nosed bat

Figure 9: Phyllostomus Discolor, or Pale spear-nosed bat, a species of bat native to the Americas,
is found in high abundance within SRX7724752.
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Figure 10: A sequence which was matched to a bat mRNA clone in the first 96 nucleotides, but
then matching nothing on the later nucleotides. This match end with a T.



Reads (separated)
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TGT

>gnl|SRA|SRR11085797.8568962.2 8568962 (Biological)
ACAAACCAACGAACTCTCGATCTCTTGTAGATCTGTAACTTCCTTTTGTCCCCTAGTTCA
CCGATCTCATCGCCCCTGCCAGGGGTCCATGGACTGTGTTGACCCCGTCCGCTGCTCCCC
CAT

& Download v  GenBank Graphics

PREDICTED: Rhinolophus ferrumequinum zinc finger CCCH-type containing 12A (ZC3H12A), mRNA
Sequence ID: XM_033115407.1 Length: 2670 Number of Matches: 1

Range 1: 2468 to 2550 GenBank Graphics

Score Expect Identities Gaps Strand
132 bits(71) 4e-27 79/83(95%) 0/83(0%) Plus/Minus
Query € GGAGCLGCGGACGGGETCARCACAGTCCATGGAC GGCAGGGECGATGAGATCGGETE 65

CCCT
Frreerr vt e rerr e e e e e e e e e el
sbjct 2550 GGAGCAGAGGACAGGATCAACACAGTCCATGGACCCCTGGCAGGGGCGATGAGATCGETS 2491

Query 66 ALCTAGGGGRACARRAGGRAGTTRA 88

FEErrrrerrrrrrrrrr el
sbjct 2450 RAACTAGGGGACRRRRGGAGGTTR 2468

X Download v  GenBank Graphics

Bat coronavirus RaTG13, complete genome
Sequence ID: MN996532.1 Length: 29855 Number of Matches: 1
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Figure 11: a viral sequence fused to a mRNA-like sequence. Again overlapping on an A.

Of the only 3 sequences within the viral reads within SRX7724752 that displays fusion of different
sequences, only one sequence matches that of a canonical coronavirus subgenomic mRNA leader,
another one was the read illustrated in Figure.11, while the third one was a non-canonical fusion

of two non-TRS regions in the RaTG13 genome.

>gnl|SRA|SRR11085797.10676687.1 10676687 (Biological)
GGTCCTTGATGTCACAGCGTCCTAGATGGTGTCCAGCAATACGAAGATGTCCACGARAGGA
TGACAGCTCCGATTACAAGTTCACTCTCTAGAAGCGGTCTGGTCAARATAGTGCCATGGA
GTGGCACGTTGAGCAAAATGTTAGTTTCTGG

>gnl|SRA|SRR11085797.10676687.2 10676687 (Biological)
ATGAAGGCAATTCACCATTCCATCCTCTAGCTGATAATAAATTTGCACTGACTTGCTTTA
GCACTGATGTGGCTGAGCTACTTCATTGCTTCTTTCAGGCTATTTGCACGTACGCGTTCC
ATGTGGTCATTCAATCCAGAAACTAACATTT
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Figure 12: an anomalous fusion of two non-canonical regions of the RaTG13 genome. The fusion
again happensonaT.

Bat coronavirus RaTG13, complete genome
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Sbjct 28217 TTCATCTARACGAACARACTARAATGTCTGATAATGGACCCCRARARCCARCGRAATGCAC 28276
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Figure 13: the only canonical sgRNA-like read* in SRX7724752.

Furthermore, SRX7724752 contained significant amount of reads that had higher query coverage
on the DNA sequence than on the corresponding mRNA. This most likely indicate a clonal, rather
than cDNA, library, was responsible for most of the bat-like reads observed in SRX7724752.



>gnl|SRA|SRR11085797.76.1 76 (Biological)
CATCAAACTGAGGTTTCAGCAAGGCAAAGATAGCCAGCAACAAARACAARAAGGCATCCTA
CTGAATGGAAGCAGATAATTGCCAATAGTACATCAGTAAGGAGTTAATATTAAGAATTAG
TTTTTAAAAAGCTCTATATGATGT CAGARAAT

>gnl|SRA|SRR11085797.76.2 76 (Biological)
GTTTTCACTTGCATTTCTCTAATAATTAGTGATGTTGAGCATCTTTTCATATGTCTATTG
GCCATCTGTATGTCGTCTTTGGAGAAATGTCTATTCAGATTTCTGCCCAATTTTTAATTG
GCTTGTTTGTTTTTTGTTTTTGAATTGAGTT
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Rhinolophus f i clone VMRC7-T1A7 _complete sequence 267 267 99% 1e-67 9868% AC1503073
Rhinolophus clone VMRC7-251C10,_complete sequence 185 185 94% 4e43 8014% AC1486303
Myotis lucifugus clone CH235-427D16_complete sequence 137 137 82% 1e-28 B87.20% AC174832.3
Pteropus alecto clone BAC P100M20, BAC P103A18,_complete sequence 135 136 86% 4e-28 8538% KPBE2827 1
Pteropus alecto clone BAC P201M3, BAC P216K21_complete sequence 135 135 86% 4e-28 B5.38% KP862826.1
Pteropus alecto clone BAC P56N20_complete sequence 135 135 86% 4e-28 B538% KPG8623251
Rhinolophus euryale isolate REM0134 microsatellite RM1198 sequence 128 128 47% T7e-26 9861% KC9102151
Pteropus alecto clone BAC P21207-1_BAC P229M21,_complete sequence 126 126 84% 3Je-25 B438% KPB8623281
PREDICTED: Miniopteru: zinc finger protein 713 (ZNF713),_transcript variant X3 mRNA 106 106 90% 3e-19 B81.02% XM 016196283 1
PREDICTED: Miniopteru zing finger protein 713 (ZNF713),_transcript variant ¥2_mRNA 106 106 90% 3Je-19 B81.02% XM_016196281.1
PREDICTED: Miniopteru: zinc finger protein 713 (ZNF713)_transcript variant X1, mRNA 106 106  90% 3e-1% 81.02% XM 0161962801

Figure 14: a read from SRX7724752 which have higher coverage on the clone than on the
corresponding mRNA. E.g. the read contained nucleotide sequences that were not supposed to

be transcribed in actual cells/bats.



Inability of SRX8357956 to prove the promises claimed in [5]

Date RaTG13 SARS-CoV-2 Sequence Blast Archive Name
Identity Query Cover Identity Query Cover
14-Oct-18 95.53% 56% 93.15% 56% 24 gnl|SRA|SRR11806578.24 RaTG13-9-5-5_9-5-f1_2018-10-14_B02
14-Oct-18 97.31% 76% 93.18% 75% 23 gnl|SRA|SRR11806578.23 RaTG13-9-5-4_9-5-r1_2018-10-14_C02
14-Oct-18 97.55% 53% 93.00% 52% 25 archive.is/ycQ89  gnl|SRA|SRR11806578.25 RaTG13-9-5-5_9-5-r1_2018-10-14_D02
14-0ct-18 99.43% 97% 96.39% 97% 22 archive.isfabSpé  gnl|SRA|SRR11806578.22 RaTG13-9-5-4_9-5-f1_2018-10-14_A02
11-Oct-18 97.37% 98% 92.23% 98% 20 archive.is/B20Et gnl|SRA|SRR11806578.20 RaTG13-9-5-1_21230-F_2018-10-11_A12
11-Oct-18 98.54% 99% 88.26% 99% 21 archive.is/L2pTq gnl|SRA|SRR11806578.21 RaTG13-9-5-1_23258-R_2018-10-11_B12

08-Oct-18 98.64% 98% 96.19% 99% 5 archive.is/W7Fxp  gnl|SRA|SRR11806578.5 RaTG13-11-2_18297-F T5520181008-027-0303_G10
08-Oct-18 99.19% 98% 91.83% 98% 7 archive.is/h8810  gnl|SRA|SRR11806578.7 RaTG13-12-2_24144-R_T5520181008-027-0303_C11
08-Oct-18 99.89% 99% 87.86% 99% 6 archive.is/jVJY2 gnl|SRA|SRR11806578.6 RaTG13-12-2_22717-F_TS520181008-027-0303_H10
30-Sep-18 99.50% 99% 92.71% 99% 9 gnl|SRA|SRR11806578.9 RaTG13-2-3_RaTG13-2-R1_2018-09-30_B11
30-Sep-18 99.79% 99% 92.89% 99% 8 gnl|SRA|SRR11806578.8 RaTG13-2-3_RaTG13-2-F_2018-09-30_A02

29-Sep-18 99.00% 99% 94.20% 99% 10 archive.is/jdzvN gnl|SRA|SRR11806578.10 RaTG13-2-3_RaTG13-2-R2_2018-09-28_D05
29-Sep-18 99.09% 98% 94.97% 98% 3 archive.is/196Y gnl|SRA|SRR11806578.3 RaTG13-10-3_RaTG13-10-F_2018-09-29_G04
29-Sep-18 99.72% 98% 98.06% 98% 11 gnl|SRA|SRR11806578.11 RaTG13-20-1_RaTG13-F_2018-09-29_H04
29-Sep-18 99.72% 98% 95.19% 98% 4 gnl|SRA|SRR11806578.4 RaTG13-10-3_RaTG13-10-R_2018-09-29_F05
27-Sep-18 95.03% 98% 90.88% 98% 14 archive.is/NNfnm  gnl|SRA|SRR11806578.14 RaTG13-4-2_RaTG13-4-R_2018-09-27_G06
27-Sep-18 95.82% 98% 93.46% 93% 13 archive.is/Rmrhg  gnl|SRA|SRR11806578.13 RaTG13-4-2_RaTG13-4-F_2018-09-27_G05
27-Sep-18 98.08% 98% 94.50% 98% 1 gn||SRA\SRR1180657B.1 RaTG13-1-2_RaTG13-1-F_2018-09-27_E05
27-Sep-18 98.81% 99% 96.90% 99% 17 archive.is/nhvd2 gnl|SRA|SRR11806578.17 RaTG13-6-2_RaTG13-6-R_2018-09-27_H06
27-Sep-18 98.91% 99% 94.54% 99% 2 archive.is/veLPW  gnl|SRA|SRR11806578.2 RaTG13-1-2_RaTG13-1-R_2018-09-27_F06
27-Sep-18 99.09% 99% 96.92% 99% 16 archive.is/OtgMp  gnl|SRA|SRR11806578.16 RaTG13-6-2_RaTG13-6-F_2018-09-27_A06
27-Sep-18 99.28% 98% 96.81% 98% 12 archive.is/ZHImY gn||SRA\SRR118DES7B.12 RaTG13-3-2_RaTG13-3-F_2018-09-27_F05
27-Sep-18 99.46% 98% 96.74% 98% 15 archive.is/Epig7 gnl|SRA|SRR11806578.15 RaTG13-5-2_RaTG13-5-F_2018-09-27_H05
27-Sep-18 99.50% 98% 98.49% 98% 18 archive.is/NdyHK  gnl|SRA|SRR11806578.18 RaTG13-7-2_RaTG13-7-F_2018-09-27_B06
27-Sep-18 99.53% 99% 95.67% 97% 19 archive.is/2qg0a gnl|SRA|SRR11806578.18 RaTG13-8-2_RaTG13-8-F_2018-09-27_C06
20-Jun-17 99.10% 99% 96.61% 99% 28 gnI|SRA\SRR118DES7B.2S RaTG13-R-1-1_7896-1-F1_2017-06-20_E03
20-Jun-17 99.61% 99% 97.43% 99% 32 gnl|SRA|SRR11806578.32 RaTG13-R-4-1_7896-4-F_2017-06-20_F03
20-Jun-17 99.87% 98% 97.42% 98% 33 gnl|SRA|SRR11806578.33 RaTG13-R-4-1_7896-4-R_2017-06-20_H03
20-Jun-17 99.90% 98% 97.44% 98% 29 gnl|SRA|SRR11806578.28 RaTG13-R-1-1_7896-1-R1_2017-06-20_GO3
17-Jun-17 98.56% 99% 95.85% 99% 26 gnI|SRA\SRR118DES7B.2E RaTG13-ORF8-1-1_ORF8-F_2017-06-17_A05
17-Jun-17 98.99% 98% 96.52% 98% 27 gnl|SRA|SRR11806578.27 RaTG13-0ORF8-1-1_ORF8-R1_2017-06-17_A06
03-Jun-17 99.07% 97% 97.49% 97% 30 archive.is/WwyWy gnl|SRA|SRR11806578.30 RaTG13-R-2-1_7896-2-F1_2017-06-03_A07
03-Jun-17 99.46% 99% 98.01% 99% 31 archive.is/tCLHu gnl|SRA|SRR11806578.31 RaTG13-R-2-1_7896-2-R1_2017-06-03_A08
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Figure 15: A complete analysis [4] of all Amplicon sequences in SRX8357956. Including the
location of these amplicons and the similarity of such amplicon to the RaTG13 and SARS-CoV-2

genome.

Chuan Xiao et.al claimed that RaTG13 contained all the 3 S1 variable loops that were previously
considered unique in SARS-CoV-2. [5] However, such claims can not be verified using the
amplicons listed in SRX8357956.
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Figure 16: a thorough analysis of the amplicons located on the S locus of RaTG13 in SRX8357956.

Notice that the last 4 amplicons sequenced in 14/10/2018 was of very low quality matches, and

matched other organisms—including Mouse(mus musculus).
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Gadus morhua genome assembly,_chromosome: 16 60.6 105 27% de-05 70.05% LR633956.1
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Figure 16: BLAST result of the non-RaTG13 matched parts of Amplicons 25,

SRX8357956

Using the remaining amplicons, the 3 variable loops, GTNGIKR, HKSNK and VIFSQ was obtained.
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This is vastly different from the variable loops possessed by SARS-CoV-2, which were GTNGTKR,
HKNNK and GDSSSG. Therefore, the promise of Chuan Xiao et. Al does not hold upon raw data
analysis.

Probable discontinuities in RaTG13 sequencing in SRX8357956
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Figure 17: Detailed analysis of the early amplicons located in the nsp12 RdRp region of RaTG13 in
SRX8357956.

Within the amplicons labeled “7896”, there were 2 sites of overlap—the first overlap, a region
158bp in length, contained only 2nt difference—all C-T transitions—to SARS-CoV-2. Such
transitions easily arise in passage, and are probable sequencing errors from a degraded/passaged
sample of DNA.



The second overlap, one with BtCoV/4991, contained only 1 C-T transition, which have a probable
origin in the primers used to generate the amplicons in the first place.

DISCUSSIONS

Origins of the anomalies in SRX7724752
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Figure 18A: Origin of repeating sequences in SRX7724752.

The only satiable explanation for the anomalous enrichment of the Telomere-like repeats in
SRX7724752, involves the self-amplification of such sequences in a PCR reaction with little to no
template.

Normally, with significant amount of template, the random primers normally used in RT-PCR
amplifies most sequences evenly and outcompetes the repeat sequences in the reaction, and the
result was an accurate reflection of such repeats within cellular samples—extremely poor.
However, in samples that have little to no template, such that the random primers/random
hexamers used in the reaction were not able to prime the amplification of most sequences—e.g.
the amount of normal templates within the reaction falls below the timescale needed for the
amplification of the repeating sequences, Repeating sequences, of which telomere-like repeats
forms the vast majority of it in the environment and in most samples, can self-amplify in a
primer-independent fashion, eventually reaching very high dominance, through repeated
denaturing, sliding, reannealing and extension.

As this is a linear process, the self-amplification process is very slow, and is normally
outcompeted by the normal amplicons as long as any usable amount of templates were present.
Therefore, the presence of anomalously enriched telomere-like repeats within SRX7724752
indicate that the original sample couldn’t have contained enough templates for the generation of
the complete genome, through any means possible.
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Figure 18B: Origin of the random matched sequences and partial sequences in SRX7724752

The majority of the sequences that were not repeats, when BLASTed, does not match any known
organisms. There were also many sequences that matches—only partially, to many diverse
organisms. What was striking, is, however, is that these matches often ends with an “A” or a “T".
The most possible explanation of this anomaly is that the Library preparation process of
ILLUMINA RNA-seq, which include strand synthesis and A-T ligation to adaptors, were fed dsDNA
rather than ssRNA, as input. Such dsDNA input may be PCR products, or it may be a pre-made
ILLUMINA sequencing library—Certain mRNA-like reads were inadvertently inverted, indicating

double-stranded cDNA was likely used instead of single stranded mRNA.
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Figure 19: An inverted mRNA-like read.
*: Analysis of the sole sgRNA-like read reveal the usage of a leader/F primer and the mispriming
of Amplicon DNA
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Figure 20a: the match analysis between different genomic fragments of RaTG13, of the sole
sgRNS-like read* in SRX7724752. *:Figure 13

Despite being sgRNA-like in the first glance, analysis of the exact overlapping region of this
particular read reveal that this region is identical to BtCoV/ZC45 and BtCoV/ZXC21—indicating it’s
identity as likely being a consensus primer.
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Pangolin coronavirus isolate PCoV_GX-P3B genomic sequence 676 676 100% 8e-09 10000% MTO728651
Pangolin coronavirus isolate PCoV GX-P2V, complete genome 676 676 100% #8e-09 100.00% MT072864.1
Pangolin coronavirus isolate PCoV_GX-PSE, complete genome 676 676 100% 8e-09 10000% MT0403361
Pangolin coronavirus isolate PCoV GX-P5L, complete genome 676 676 100% 8e-09 10000% MT0403351
Pangolin coronavirus isolate PCoV GX-P1E, complete genome 676 676 100% #8e-09 100.00% MT040334.1
Pangolin coronavirus isolate PCoV GX-P4L, complete genome 676 676 100% #8e-09 100.00% MT0403331
Bat coronavirus RaTG13,_complete genome 676 676 100% 8e-09 100.00% MMI96532.1
Bat SARS-ike coronavirus isolate bat-SL-CoWVZXC21,_complete genome 676 676 100% 8e-09 100.00% MG772934.1
Bat SARSHike coronavirus isolate bat-SL-CoWVZC45 complete genome 676 676 100% #8e-09 100.00% MGF72933 1
Bat coronavirus (BtCoV/279/2005), complete genome 658 658 97% 3e-08 100.00% DQ6488571
Mutant SARS coronavirus Urbani clone SARS-Urbani-MA SHC014-spike,_complete genome 639 639 94% 1e-07 100.00% MT308984.1
Coronavirus BtRs-BetaCoV//YMN2018D _complete genome 639 639 94% 1e-07 10000% MK211378 1

Figure 20b: BLAST result of CTCTCGATCTCTTGTAGATCTGTTCTCTAAACGAAC.

This particular sequence have extended overlap to the beginning of the N gene, which was
coincidentally at the end of the last 2017/06/17 amplicon. This indicate it was most likely the
product of mispriming, rather than a true sgRNA-like read.



SRX7724752 is a mixed library consists of a matrix of dried
American bat guano, a bat WGS/RNA-seq ILLUMINA library, a
synthetic 16S library and megaprimer PCR products from the
SRX8357956 Amplicons and a degraded sample of SARS-CoV-2

cDNA

Phyllostomus Discolor, a species of bat native to Mexico and southern United states, leaves
numerous Full-length 100% matched reads that don’t match anything else. Coincidentally,
Mexico is one of the major supplier of bat guano used for fertilizer and other commercial
purposes[6]. The confirmed presence of this particular bat species, suggest the use of a
commercial dried bat guano matrix as the bulk of the sample being sequenced. As in
PRINA494391[7] which synthetic metagenome samples were constructed using cDNA amplicons
and a specific material matrix to simulate realistic metagenomic reads of a desired virus in a
sample.

Traces of the original template used in the megaprimer PCR process can be seen as traces of
low-matched virus-like reads within this dataset, which are found across the entire RaTG13
genome.

Figure 21: Read coverage of SRX7724752 on the RaTG13 genome. The red pixels represent
significant mismatches on the reads in the dataset.

The Bacterial-like reads in SRX7724752 is also likely a synthetic 16S library—as the only other
dataset with Telomere-like repeats(4%), still contained significant amount of bacterial mMRNA.

>gnl|SRA|SRR11085733.2232944.1 2232944 (Biological)
GCCTTCGTTTGTATATAGTTTTAATGCARATCCCCTAACATCTCTTTCAGCATCTGCTGC
ACCTCTTTCACCAGCAACTGTAGARAATCTTAARAGGGCTTTTGTTTTTTTACCAACTTT
GTTAAAAATATCTGCTTTAGAATATTTTGT

>gnl|SRA|SRR11085733.2232944.2 2232944 (Biological)
AGAGGTCCTACTCTTTTACAAGATACTTGGCTTTTAGAAAARCTTGCACATTTCGATAGG
GAAAGGATACCAGARAAGAGTTGTGCACGCTAAAGGAAGTGCTGCATACGGCGAATTAACA
ATTACTAATGATATTACAAAATATTCTAAR



Helicobacter hepaticus ATCC 51449, complete genome
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121 tcttgtaaaa gtgtagg
i

Figure 22a: a bacterial mRNA read in SRX7724696, the only other dataset on NCBI that contained
Telomere-like repeats in the first 100 reads of the dataset. Total amt. of repeats=4%
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Figure 22b: the same species of bacteria in SRX7724752. No significant matches were found.

This dataset is likely subjected to probe-capture sequencing similar to these other datasets—the
use of a positive-sense CoV probe resulted in the selective presentation of the negative ssDNA
strand of the ligation products to show up. This is supported by the observation that while most
of the virus-like reads were on the negative strand, the Repeats does not show a bias in strand
polarity, and the mRNA-like reads have a much higher chance of being on the wrong polarity for
RNA-seq. This is likely due to the ligation process being used.

CONCLUSION

The raw data of BtCoV/RaTG13 Contained multiple anomalies that signifies that the original
sample could not have contained enough RNA template for the extraction of a complete viral
genome as in MN996532.1

Furthermore, many of these anomalies points toward the fraudulent use of a mixed DNA library,
rather than genuine mRNA, for the sequencing of SRX7724752, evident by the presence of
widespread A-T ligation of unrelated dsDNA fragments that can only happen if the same library
preparation process have been ran on dsDNA instead of ssRNA. which would constitute Academic
fraud.

Therefore, the sequencing of BtCoV/RaTG13 can not be considered to be valid or honest as is,
and any publications, including [2], and other publications that cites or use RaTG13 as critical
pieces of evidence or proof, must be immediately invalidated and retracted.
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