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Figure 1

The doping of graphene with a plethora of elements has been reported as
enhancing its electrocatalytic performance.(1,2) It has become almost a
paradigm that the once fantastic graphene for electrocatalysis(3) is not so
fantastic anymore and that we need to add something to it (i.e, a dopant) to
make it great again.(4-10) Following this trend, graphene has been doped with
many different elements, including N, S, P, B, efc; in all cases, the

electrocatalytic effect of the doped graphene was enhanced.(1,11-13) It Figure 1. SEM images of (A) Ho-GO-BD, (B) Hu-GO-
apparently did not matter whether the doping atom/group was electron BD, (C) Ho-GO, and (D) Hu-GO with magnification of
donating or electron withdrawing; the effect was a/ways claimed to be 3000x and 40,000x with scale bars of (top row) 1 um

electrocatalytic.(14) Only a few experimental and theoretical studies have and (bottom row) 100 nm.

found that B or S doping actually inhibits electrochemical reactions.(11,15-17)
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he doping of graphene with a plethora of elements has

I been reported as enhancing its electrocatalytic
performance.l*z It has become almost a paradigm

that the once fantastic graphene for n.alnectrc;c:atalysis3 is not so
fantastic anymore and that we need to add something to it (i.c.,
a dopant) to make it great again.'"" Following this trend,
graphene has been doped with many different elements,
including N, S, P, B, efc; in all cases, the electrocatalytic effect
of the doped graphene was enhanced.""" ™" 1t apparently did
not matter whether the doping atom/group was electron
donating or electron withdrawing; the effect was always
Jdaimed ta he slectracatalvtic ' Onlv 4 few evnerimental and

multiple-element-doped graphene with outstanding electro-
catalytic properties for two industrially important reactions:
oxygen reduction used in fuel cells and hydrogen evolution
used in electrolyzers. If we follow the claims of previously
published doped graphene for electrocatalysis articles regarding
“metal-free catalysis”, one can envision an era in which guano-
doped graphene is used instead of platinum in fuel cells and
electrolyzers, with huge societal impact not only in clean
energy production and a cleaner environment but also on rural
economies as guano once again becomes a valuable and highly
sought-after product.
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Coronavirus genomics and bioinformatics analysis.

Woo PC, Huang Y, Lau SK, Yuen KY Viruses 08 2010

(Genome organizations of members in different genera of the
Coronaviridae family. PL1, papain-like protease 1; PL2, papain-like
protease 2; PL, papain-like protease; 3CL, chymotrypsin-like protease;
Pol, RNA-dependent RNA polymerase; Hel, helicase; HE,
haesmagglutinin esterase; S, spike; E, env ...

Detection of group 1 coronaviruses in bats in North America.

Dominguez SR, O'Shea TJ, Oko LM, Holmes KV Emerging infectious diseases
Sep 2007

Bottom Line: Phylogenetically, three genera, Alphacoronavirus, Betacoronavirus and
Gammacoronavirus, with Betacaronavirus consisting of subgroups A, B, C and D,
exist.Molecular clock analysis using various gene loci revealed that the time of most recent
common ancestor of human/civet SARS related coronavirus to be 1999-2002, with estimated
substitution rate of 4x10(-4) to 2x10(-2) substitutions per site per year.Codon usage hias in
coronaviruses were observed, with HCoV-HKU1 showing the most extreme bias, and cytosine
deamination and selection of CpG suppressed clones are the two major independent
biological forces that shape such codon usage bias in coronaviruses.

Bottom Line: Bats of several species in southern People's Republic of China harbor SARS-
like CoV's and may be reservoir hosts for them.We found coronavirus RNA in 6 of 28 fecal
specimens from bats of 2 of 7 species tested.The prevalence of viral RNA shedding was high:
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Coronavirus genomics and bioinformatics analysis.

Bottom Line; Phylogenetically, three genera, Alphacoronavirus, Betacoronavirus and

Woo PC, Huang Y, Lau SK, Yuen KY Viruses 08 2010 Gammacoronavirus, with Betacoronavirus consisting of subgroups A, B, C and D,
exist.Molecular clock analysis using various gene loci revealed that the time of most recent
common ancestor of human/civet SARS related coronavirus to be 1999-2002, with estimated
substitution rate of 4x10(-4) to 2x10(-2) substitutions per site per year.Codon usage bias in
coronaviruses were observed, with HCoV-HKU1 showing the most extreme bias, and cytosine
deamination and selection of CpG suppressed clones are the two major independent
biological forces that shape such codon usage bias in coronaviruses.

Genome organizations of members in different genera of the
Coronaviridae family. PL1, papain-like protease 1; PL2, papain-like
protease 2; PL, papain-like protease; 3CL, chymotrypsin-like protease:
Pol, RNA-dependent RNA polymerase; Hel, helicase; HE,
haemagglutinin esterase; S, spike; E, env ...

Detection of group 1 coronaviruses in bats in North America. ) o , ,
Bottom Line: Bats of several species in southern People's Republic of China harbor SARS-

Dominguez SR, O'Shea TJ, Oko LM, Holmes KV Emerging infectious diseases like CoVs and may be reservoir hosts for them.We found coronavirus RNA in 6 of 28 fecal
Sep 2007 specimens from bats of 2 of 7 species tested.The prevalence of viral RNA shedding was high:
Niirlantida caniianra alinnmant nf amnlirane fram a AAN.nt raninn nf 17% in Entesicus fuscus and 50% in Mvotis occultus.
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BICOVHKUZ @ == TCTT-GGTTCAAAGCATGTI TACATGTTGTACAGACAGTGATAGGTITTACAGACT
RM-BtCoV 11 CATGATATTGGGATC TAAGCATGTITACATGTTGTACTGCTAGTGACAGGTITTTCAGATT -
RM-BICo'/ 48 CATGATATTGGGATCTAAGCATGTITACATGTTGTACTGCTAGTGACAGGTITTTCAGATT
Y T T rrrreererrrr——————
MBS 3 ccccccccccsrcesssscssseesssssnneesnnennonees AACGCTTYTACAGGCT -
RM-8tCoV 27 CATGATCTTGGGTTCAAAGCATGI TACTTGTTGTAACTCCACAGAACGCTICTACAGGCTY
Humen CoV-229E TATGATCTTAGGTTCTAAGCATGTICACATGTTGTACGGCTAGTGCTAAATTITTATAGACT -
R BICOAS TTCAAATGAGCTGGCTCAAGTGCTICACGGAAGTITGTGTATTCTAATGGTGGGTTTTATAT -
Phevtepreap TTCTAATGAACTTGCACAAGTTCITAATGAGGITGTGCATTCTAACGGAGGTTTICTATGT
RIBICOV 11 GGCTAATGAATTAGCACAGGTTTIGACTGAGGTITGTCTACTCTAATGAGTAGTTTCTACCY
RM.BICoY 48 GGCTAATGAATTAGCACAGGTTTIGACTGAGGTITGTCTACTCTAATGGTGGTTTCTACCT
RMBICOYSE 2~ memmeeeeeeseeeseseem e GITGTCTACTCTAATGGTGGTTTCTACCY
RMMBACo' 3 TAGCAATGAGTTGGCACAGGTTTTIAACTGAAGTITGTGTATTCTAATGGTGGTTTCTACCT -
RM-BACoV 27 TAGCAATGAGTTGGCACAGGTTTTIAACTGAGGTITGTGTACTCTAATGGTGGTTTCTACCT
Human Co.2298 TAGTAATGAGCTTGCTCAAGTTTIGACCGAGEGTITGTTTATTCAAATGGTGGGTTTTATTT -
AL BIC VLS GAAACCTGGGGGTACTACATCTGOTGATGCCACTACTGCATATGCCAACTCTGTGTTTAA
BeCoV-HKU2 AAAACCTGGTGGCACCACATCAGGTGATGCTACAACTGC TTATGCGAATTCTGTCTTTAA
RMLBICOV 11 CAAACCTGGTGGCACAACTTCTGGTGATGCTACTACAGCATATGCCAATTCTGTTTTITAA
RM.BiCo\ 48 CAAACCTGGTGGCACAACTTCTGGTGATGCTACTACAGCATATGCCAATTCTGTTTTITAA
FM.BtCoV 8 CAAACCTGGTGGCACAACTTCTGGTGATGCTACTACAGCATATGCCAATTCTGTTTTITAA

RMBCoy 3 CAAGCCAGOTGGTACCACATCCEGOTAATGCAACTACAGCCTATGCTAATTCTGTGTITAAMA
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