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L E T T E R TO TH E ED I TOR

Unveiling HERV‐K113‐ENV as SARS‐CoV‐2 severity
admissible biomarker by mining transcriptome data

Dear Editor,

Discovering the severity biomarker for SARS‐CoV‐2 can reduce the

unnecessary hospital occupancy of COVID‐19‐positive adult people.

Here we report the human endogenous retrovirus K113 envelope

(HERV‐K113‐ENV) transcription as an admissible SARS‐CoV‐2

severity biomarker by the mining of adult Indian whole‐blood

transcriptome data. The class I [Gammaretroviruses‐HERV‐W, ERV‐

FRD, etc.], class II (Betaretrovirus‐HERV‐K [HML 1−10], K113, K115,

etc.), and class III (HERV‐L) HERVs occupy around 8% of the human

genome,1 but it is largely unknown what kind of HERVs are present in

the genome of the population in India. When mining the 39 whole‐

blood transcriptome data associated with SARS‐CoV‐2 of adult

Indians in a single BioProject (PRJNA807370) to detect the prognosis

biomarker of COVID‐19, it was revealed that these transcriptomes

contain transcripts of HERV‐K113 (Supporting Information: Data 1),

and the absence of HERV‐W and HERV‐FRD transcripts. Subse-

quently, when we examined whether there was any difference

between the expression levels of HERV‐K113 in severe/moderate

(needs hospitalization care) and healthy/asymptomatic/mild COVID‐

19 cases (no hospitalization care required), we noted that there were

no statistically significant changes between them (Figure 1A;

Supporting Information:Table 1). However, in severe/moderate cases

the expression of HERV‐K113 seems to be slightly higher (Figure 1A),

so we have examined whether the expression of particular genes of

HERV‐K113 differs. Remarkably, in our analysis, we found a

statistically significant difference between the severe/moderate and

healthy/asymptomatic/mild COVID‐19 cases in terms of the read

coverage percentage to the complete genome of HERV‐K113

(Figure 1B,C; Supporting Information: Table 1). Further, we studied

whether the gag‐pro‐pol and envelope transcripts of HERV‐K113 in

Indian transcriptomes could be translated into proteins without

mutational defects. Our analysis revealed the presence of multiple

stop codons in gag‐pro‐pol region (Supporting Information:Data 2−3),

but most of the transcripts of the HERV‐K113‐ENV (envelope) gene

found in this study were able to translate the entire HERV‐K113‐

ENV protein with 97.3%−98.85% identity without any stop codon via

the third frameshift (Supporting Information: Data 4−5 and Table 2).

We then focus on HERV‐K113‐ENV and note that in 70.37% (19/27)

healthy/asymptomatic/mild and 29.63% (8/27) severe/moderate

COVID‐19 cases HERV‐K113‐ENV is transcriptionally active

(Figure 1D,E). On the other hand, 75.00% (9/12) of severe/moderate

and 25.00% (3/12) of healthy/asymptomatic/mild COVID‐19 cases

HERV‐K113‐ENV is transcriptionally inactive (Figure 1F,G).

Interestingly, the role of HERV‐K113 in SARS‐CoV‐2 cases in the

Brazilian population has also been reported,2 further our analysis of

Brazilian transcriptomes revealed that 60% (15/25) diseased/

discharged cases of HERV‐K113‐ENV seem to be transcriptionally

inactive, but transcriptionally active in 80% (4/5) non‐COVID‐19

cases. Collectively, the risk of hospitalization for COVID‐19‐

positive humans becoming a severe/moderate condition is largely

eliminated until the HERV‐K113‐ENV component is actively

transcribed. Furthermore, the HERV‐W‐ENV3 and HERV‐FRD4

expressions have also been found to be biomarkers that can predict

the severity of SARS‐CoV‐2, but it is not widely known what HERV‐

W‐ENV and HERV‐FRD are in people in countries such as India.

Overall, this study highlights the biomarker's determination for

SARS‐CoV‐2 severity prediction, and HERV‐K113 is present and

actively transcribed in only 30% of the world's population,5–7 so

they may be expected to be less likely to be hospitalized by SARS‐

CoV‐2, however, future experimental studies are needed to

confirm this.
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F IGURE 1 HERV‐K113‐ENV as SARS‐CoV‐2 severity biomarker. (A) Relative expression of HERV‐K113 expression with total reads, HERV‐K113
specific reads/million total reads after quality control, found no significant difference between healthy/asymptomatic/mild cases and severe/moderate
cases. However, in severe/moderate cases there seem to be slightly higher reads per million (RPM) after quality control. RPM after quality control for
each whole‐blood transcriptome is presented in Supporting Information: Table 1. (B) HERV‐K113 complete genome coverage percentage is significantly
lower in severe/moderate cases than in healthy/asymptomatic/mild cases. HERV‐K113 genome coverage (%) of the specific reads is presented in
Supporting Information: Table 1. (C) Compare HERV‐K113 specific reads/million total reads after quality control and HERV‐K113 genome coverage (%)
of the specific reads in each SRA Run file. The SRA Run files with low genome coverage (%) have been shown to have high HERV‐K113 specific reads/
million total reads after quality control. From these, transcriptome‐derived HERV‐K113 specific reads indicate that genes in regions where the
virus' genome cannot be covered are not actively transcribed. (D) Representative map depicting the depth of HERV‐K113 genome coverage by reads for
the activity transcribed HERV‐K113‐ENV gene. The reads in the transcriptome cover almost the entire gag‐pro‐pol and envelope genes, indicating that
these genes have been actively transcribed. A slight coverage gap in the envelope gene area indicates a deletion‐type envelope. It is well known that
292 bp “deletion” HERV‐K113 type is present in pol‐ENV boundaries. (E) Transcriptionally active HERV‐K113‐ENV gene is found in 70.37% (19/27)
healthy/asymptomatic/mild and 29.63% (8/27) severe/moderate COVID‐19 cases. (F) Representative map depicting the depth of HERV‐K113 genome
coverage by reads for the transcriptionally inactive HERV‐K113‐ENV gene. The SRA Run files with low genome coverage (%) have been shown to have
high HERV‐K113 specific reads/million total reads after quality control. Despite the high HERV‐K113 specific reads/million total reads after quality
control in the SRA Run file transcriptome, it is clear that these genes are not actively transcription since HERV‐K113 specific reads are unable to cover
most areas of the envelope gene. (G) Transcriptionally inactive HERV‐K113‐ENV gene is found in 75.00% (9/12) of severe/moderate and 25.00% (3/12)
of healthy/asymptomatic/mild COVID‐19 cases. HERV‐K113‐ENV, human endogenous retrovirus K113 envelope.
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SUPPORTING INFORMATION

Additional supporting information can be found online in the

Supporting Information section at the end of this article.
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