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Detail of the genome SARS-CoV-2: Terrorists
occupy human lung cells

Basically, these proteins are like a bunch of terrorists coming to take over factoriesinside the cell. There are
proteins that will serve as awatchdog, have proteins that kidnap and threaten hostages, require the factory to
obey them, others will disguise to distract the police, and have proteins that can be used.

Virus " is simply a piece of bad news encapsulated in protein” , which is the definition that biologists Jean and
Peter Medawar wrote in 1977. The " bad news " they refer to is the data. transmission of viruses, contained in
RNA that make up their genome. The RNA islocated in the center of the viral particle, and is protected by many
layers of proteins.

In January 2020, the scientists finally deciphered the very bad tidbit they received from the end of 2019: the
entire genome of the SARS-CoV-2 virus caused the COVID-19 pandemic. This piece of news was passed on to
a41-year-old man working at the Huan Nam Seafood Market in Wuhan, China, one of the first cases of COVID-
19 in the world.
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Decoding the virus genome is the first step to understanding the disease it causes, how the virus enters the body,
multiplies and causes disease. Scientists around the world are still trying to dig into each gene to find the weak
spot of SARS-COV-2, where adrug or vaccine could target.

Fortunately, you don't need to be a scientist to follow this process now. The following article will decipher for
you all the bad news that humanity has received in 2019. You will also see firsthand the proteins that SARS-
CoV-2isusing to invade human cells.

Basically, these proteins are like a bunch of terrorists coming to take over factories inside the cell. There are
proteins that will serve as a watchdog, have proteins that kidnap and threaten hostages, require the factory to
obey them, others will disguise themselves to distract the police, and have proteins that open their way when
they Mission accomplished:

SARS-CoV-2 RNA

As avirus, SARS-CoV-2 cannot live outside its host. It must take control of our cells to multiply and spread.
When SAR-CoV-2 finds a suitable cell, it injects an RNA sequence containing its entire genome into the cell.




The SARS-CoV-2 genome contains about 30,000 characters. (In comparison, our genome contains over 3
billion). The scientists identified the gene encoding up to 29 proteins. Not only do proteins wrap around to
protect RNA, they also do a range of tasks from copying copies of viruses, to blocking the immune response of
the human body against them.

Thisisthefirst sequence of charactersin SARS-CoV-2 RNA:

auuaaagguuuauaccuucccagguaacaaaccaaccaacuuucgaucucuuguagaucuguucucuaa
acgaacuuuaaaaucuguguggcugucacucggcugcaugcuuagugcacucacgcaguauaauuaaua
adcuaauuacugucguugacaggacacgaguaacucgucuaucuucugcaggougouuacgguuucgucc
guguugcagccgaucaucagcacaucuagguuucguccgggugugaccgaaagguaag

As soon as the virus injects RNA into the cell, this sequence will recruit the organelles - the biosynthetic
machinery system in the infected cell - to read the viral RNA characters - including a, ¢, g and u - and then
tranglate them into viral proteins.

Meaning that the organelles are working to produce proteins for the cells, they are now hypnotized by the first
code of SARS-CoV-2 to switch to producing proteins for viruses including:

Protein chain - ORF1lab

The first SARS-CoV-2 vira protein created inside the infected cell is actualy a chain of 16 proteins joined
together. Two of these proteins act like scissors, cutting the bonds between these proteins and releasing them so
they can begin to do their job.
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Previous studies of the corona virus family have helped scientists understand what SARS-CoV-2 proteins are
doing in human cells. But this virus still has some other more mysterious proteins, and some proteins seem to do
nothing.

Protein destroys cells - NSP1

This protein of SARS-CoV-2 is responsible for slowing down the process by which infected organelles produce
its own protein. The slowing down will force infected cells to increase the vira protein’'s production capacity,
and prevent cells from assembling anti-virus proteins.

A cell can be understood as a factory with many workshops. SARS-CoV-2, after capturing the first few
workshops, will send NSP1 to harass the remaining workshops, including a cell factory producing weapons to
fight the virus. Through this harassment, the cell is increasingly turning its factories into producing proteins for
viruses, which neglect their own work.

duggagagccuuguccougguuucaacgagaaaacacacguccaacucaguuugccuguuuuacagguu
cgcgacgugcucguacguggcuuuggagacuccguggaggaggucuuaucagaggcacgucaacaucuuy
aaagauggcacuuguggcuuaguagaaguugaaaaaggcguuuugccucaacuugaacagcoccuaugug
uucaucaaacguucggaugcucgaacugcaccucauggucauguuaugguugagcugguagcagaacuc
gaaggcauucaguacggucguaguggugagacacuugguguccuugucccucaugugggcgaaauacca
guggcuuaccgcaagguucuucuucguaagaacgguaauaaaggagcugguggccauaguuacggcgec
gaucuaaagucauuugacuuaggcgacgagcuuggcacugauccuuaugaagauuuucaagaaaacugg
aacacuaaacauagcagugguguuacccgugaacucaugcgugagcuuaacggaggg



Mysterious protein - NSP2

Scientists are not sure what they know what NSP2 does in cells. But the other proteins it attaches can provide
some clues. Two of them help move molecules filled with bubbles called endosomes.

gcauacacucgcuaugucgauaacaacuucuguggcccugauggcuaccoucuugagugcauuaaagac
cuucuagcacgugcugguaaagcuucaugcacuuuguccgaacaacuggacuuuauugacacuaagagg
gguguauacugcugccgugaacaugagcaugaaauugcuugguacacggaacguucugaaaagagcuau
gaauugcagacaccuuuugaaauuaaauuggcaaagaaauuugacaccuucaauggggaauguccaaau
uuuguauuucccuuaaauuccauaaucaagacuauucaaccaaggguugaaaagaaaaagcuugauggce
uuuauggguagaauucgaucugucuauccaguugcgucaccaaaugaaugcaaccaaaugugccouuuca
acucucaugaagugugaucauuguggugaaacuucauggcagacgggcgauuuuguuaaagccacuuge
gaauuuuguggcacugagaauuugacuaaagaaggugccacuacuugugguuacuuaccccaaaaugcu
guuguuaaaauuuauuguccagcaugucacaauucagaaguaggaccugagcauagucuugcocgaauac
cauaaugaaucuggcuugaaaaccauucuucguaaggguggucgcacuauugccuuuggaggcougugug
uucucuuauguugguugccauaacaagugugccuauuggguuccacgugcuagcgcuaacauagguugu
aaccauacagguguuguuggagaagguuccgaaggucuuaaugacaaccuucuugaaauacuccaaaaa
gagaaagucaacaucaauauuguuggugacuuuaaacuuaaugaagagaucgccauuauuuuggcaucu
uuuucugcuuccacaagugcuuuuguggaaacugugaaagguuuggauuauaaagcauucaaacaaauu
guugaauccugugguaauuuuaaaguuacaaaaggaaaagcuaaaaaaggugccuggaauauuggugaa
cagaaaucaauacugaguccucuuuaugcauuugcaucagaggcugcucguguuguacgaucaauuuuc
ucccgcacucuugaaacugcucaaaauucugugcguguuuuacagaaggccgcuauaacaauacuagau
ggaauuucacaguauucacugagacucauugaugcuaugauguucacaucugauuuggcuacuaacaau
cuaguuguaauggccuacauuacaggugguguuguucaguugacuucgcaguggcuaacuaacaucuuu
ggcacuguuuaugaaaaacucaaacccguccuugauuggcuugaagagaaguuuaaggaagguguagag
uuucuuagagacgguugggaaauuguuaaauuuaucucaaccugugcuugugaaauugucgguggacaa
auugucaccugugcaaaggaaauuaaggagaguguucagacauucuuuaagcuuguaaauaaauuuuug
gcuuugugugcugacucuaucauuauugguggagcuaaacuuaaagccuugaauuuaggugaaacauuu
gucacgcacucaaagggauuguacagaaaguguguuaaauccagagaagaaacuggccuacucaugccu
cuaaaagccccaaaagaaauuaucuucuuagagggagaaacacuucccacagaaguguuaacagaggaa
guugucuugaaaacuggugauuuacaaccauuagaacaaccuacuagugaagcuguugaagcuccauug
guugguacaccaguuuguauuaacgggcuuauguugcucgaaaucaaagacacagaaaaguacugugec
cuugcaccuaauaugaugguaacaaacaauaccuucacacucaaaggcggu

Protein isremoved, removed, cut - NSP3



NSP3 is a large protein that undertakes two important tasks. First, it will go to see if any viral proteins are
entangled and will cut them apart to go on amission. Second, it also aters many proteins of the infected cell.

Normally, a healthy cell will regularly filter out its aging proteins, tag them for self-destruction. But the corona
virus can remove these tags, thereby causing the infected cell to become unbalanced, weaken it and reduce its
ability to develop mechanismsto fight the virus.






gcaccaacaaagguuacuuuuggugaugacacugugauagaagugcaagguuacaagagugugaauauc
acuuuugaacuugaugaaaggauugauaaaguacuuaaugagaagugcucugccuauacaguugaacuc
gguacagaaguaaaugaguucgccuguguuguggcagaugcugucauaaaaacuuugcaaccaguaucu
gaauuacuuacaccacugggcauugauuuagaugaguggaguauggcuacauacuacuuauuugaugag
ucuggugaguuuaaauuggcuucacauauguauuguucuuucuacccuccagaugaggaugaagaagaa
ggugauugugaagaagaagaguuugagccaucaacucaauaugaguaugguacugaagaugauuaccaa
gguaaaccuuuggaauuuggugccacuucugcugcucuucaaccugaagaagagcaagaagaagauugg
uuagaugaugauagucaacaaacuguuggucaacaagacggcagugaggacaaucagacaacuacuauu
caaacaauuguugagguucaaccucaauuagagauggaacuuacaccaguuguucagacuauugaagug
aauaguuuuagugguuauuuaaaacuuacugacaauguauacauuaaaaaugcagacauuguggaagaa
gcuaaaaagguaaaaccaacagugguuguuaaugcagccaauguuuaccuuaaacauggaggagguguu
gcaggagccuuaaauaaggcuacuaacaaugccaugcaaguugaaucugaugauuacauagcuacuaau
ggaccacuuaaagugggugguaguuguguuuuaagcggacacaaucuugcuaaacacugucuucauguu
gucggcccaaauguuaacaaaggugaagacauucaacuucuuaagagugcuuaugaaaauuuuaaucag
cacgaaguucuacuugcaccauuauuaucagcugguauuuuuggugcugacccuauacauucuuuaaga
guuuguguagauacuguucgcacaaaugucuacuuagcugucuuugauaaaaaucucuaugacaaacuu
guuucaagcuuuuuggaaaugaagagugaaaagcaaguugaacaaaagaucgcugagauuccuaaagag
gaaguuaagccauuuauaacugaaaguaaaccuucaguugaacagagaaaacaagaugauaagaaaauc
aaagcuuguguugaagaaguuacaacaacucuggaagaaacuaaguuccucacagaaaacuuguuacuu
uauauugacauuaauggcaaucuucauccagauucugccacucuuguuagugacauugacaucacuuuc
uuaaagaaagaugcuccauauauagugggugauguuguucaagaggguguuuuaacugcugugguuaua
ccuacuaaaaaggcugguggcacuacugaaaugcuagcgaaagcouuugagaaaagugccaacagacaau
uauauaaccacuuacccgggucaggguuuaaaugguuacacuguagaggaggcaaagacagugcuuaaa
aaguguaaaagugccuuuuacauucuaccaucuauuaucucuaaugagaagcaagaaauucuuggaacu
guuucuuggaauuugcgagaaaugcuugcacaugcagaagaaacacgcaaauuaaugccugucugugug
gaaacuaaagccauaguuucaacuauacagcguaaauauaaggguauuaaaauacaagagggugugguu
gauuauggugcuagauuuuacuuuuacaccaguaaaacaacuguagcgucacuuaucaacacacuuaac
gaucuaaaugaaacucuuguuacaaugccacuuggcuauguaacacauggcuuaaauuuggaagaagcu
gcucgguauaugagaucucucaaagugccagcuacaguuucuguuucuucaccugaugcuguuacageg
uauaaugguuaucuuacuucuucuucuaaaacaccugaagaacauuuuauugaaaccaucucacuugcu
gguuccuauaaagauugguccuauucuggacaaucuacacaacuagguauagaauuucuuaagagaggu
gauaaaaguguauauuacacuaguaauccuaccacauuccaccuagauggugaaguuaucaccuuugac
aaucuuaagacacuucuuucuuugagagaagugaggacuauuaagguguuuacaacaguagacaacauu
aaccuccacacgcaaguuguggacaugucaaugacauauggacaacaguuugguccaacuuauuuggau
ggagcugauguuacuaaaauaaaaccucauaauucacaugaagguaaaacauuuuauguuuuaccuaau
gaugacacucuacguguugaggcuuuugaguacuaccacacaacugauccuaguuuucuggguagguac
augucagcauuaaaucacacuaaaaaguggaaauacccacaaguuaaugguuuaacuucuauuaaaugg
gcagauaacaacuguuaucuugccacugcauuguuaacacuccaacaaauagaguugaaguuuaaucca
ccugcucuacaagaugcuuauuacagagcaagggcuggugaagcougcuaacuuuugugcacuuaucuua
gccuacuguaauaagacaguaggugaguuaggugauguuagagaaacaaugaguuacuuguuucaacau
gccaauuuagauucuugcaaaagagucuugaacgugguguguaaaacuuguggacaacagcagacaacc
cuuaaggguguagaagcuguuauguacaugggcacacuuucuuaugaacaauuuaagaaagguguucag
auaccuuguacgugugguaaacaagcuacaaaauaucuaguacaacaggagucaccuuuuguuaugaug
ucagcaccaccugcucaguaugaacuuaagcaugguacauuuacuugugcuagugaguacacugguaau
uaccaguguggucacuauaaacauauaacuucuaaagaaacuuuguauugcauagacggugcuuuacuu
acaaaguccucagaauacaaagguccuauuacggauguuuucuacaaagaaaacaguuacacaacaacc
auaaaaccaguuacuuauaaauuggaugguguuguuuguacagaaauugacccuaaguuggacaauuau
uauaagaaagacaauucuuauuucacagagcaaccaauugaucuuguaccaaaccaaccauauccaaac
gcaagcuucgauaauuuuaaguuuguaugugauaauaucaaauuugcugaugauuuaaaccaguuaacu
gguuauaagaaaccugcuucaagagagcuuaaaguuacauuuuucccugacuuaaauggugauguggug
gcuauugauuauaaacacuacacacccucuuuuaagaaaggagcuaaauuguuacauaaaccuauuguu
uggcauguuaacaaugcaacuaauaaagccacguauaaaccaaauaccugguguauacguugucuuugg
agcacaaaaccaguugaaacaucaaauucguuugauguacugaagucagaggacgcgcagggaauggau
aaucuugccugcgaagaucuaaaaccagucucugaagaaguaguggaaaauccuaccauacagaaagac
guucuugaguguaaugugaaaacuaccgaaguuguaggagacauuauacuuaaaccagcaaauaauagu
uuaaaaauuacagaagagguuggccacacagaucuaauggcugcuuauguagacaauucuagucuuacu
auuaagaaaccuaaugaauuaucuagaguauuagguuugaaaacccuugcuacucaugguuuagcugeu
guuaauagugucccuugggauacuauagcuaauuaugcuaagccuuuucuuaacaaaguuguuaguaca
acuacuaacauaguuacacgguguuuaaaccguguuuguacuaauuauaugccuuauuucuuuacuuua
uugcuacaauuguguacuuuuacuagaaguacaaauucuagaauuaaagcaucuaugccgacuacuaua
gcaaagaauacuguuaagagugucgguaaauuuugucuagaggcuucauuuaauuauuugaagucaccu
aauuuuucuaaacugauaaauauuauaauuugguuuuuacuauuaaguguuugccuagguucuuuaauc
uacucaaccgcugcuuuagguguuuuaaugucuaauuuaggcaugccuucuuacuguacugguuacaga
gaaggcuauuugaacucuacuaaugucacuauugcaaccuacuguacugguucuauaccuuguaguguu
ugucuuagugguuuagauucuuuagacaccuauccuucuuuagaaacuauacaaauuaccauuucaucu
uuuaaaugggauuuaacugcuuuuggcuuaguugcagagugguuuuuggcauauauucuuuucacuagg
uuuuucuauguacuuggauuggcugcaaucaugcaauuguuuuucagcuauuuugcaguacauuuuauu
aguaauucuuggcuuaugugguuaauaauuaaucuuguacaaauggccccgauuucagocuaugguuaga
auguacaucuucuuugcaucauuuuauuauguauggaaaaguuaugugcauguuguagacgguuguaau
ucaucaacuuguaugauguguuacaaacguaauagagcaacaagagucgaauguacaacuauuguuaau
gguguuagaagguccuuuuaugucuaugcuaauggagguaaaggcuuuugcaaacuacacaauuggaau
uguguuaauugugauacauucugugcugguaguacauuuauuagugaugaaguugcgagagacuuguca
cuacaguuuaaaagaccaauaaauccuacugaccagucuucuuacaucguugauaguguuacagugaag
aaugguuccauccaucuuuacuuugauaaagcuggucaaaagacuuaugaaagacauucucucucucau
uuuguuaacuuagacaaccugagagcuaauaacacuaaagguucauugccuauuaauguuauaguuuuu
gaugquaaaucaaaaugugaagaaucaucugcaaaaucagcgucuguuuacuacagucagcuuaugugu
caaccuauacuguuacuagaucaggcauuagugucugauguuggugauagugcggaaguugcaguuaaa
auguuugaugcuuacguuaauacguuuucaucaacuuuuaacguaccaauggaaaaacucaaaacacua
guugcaacugcagaagcugaacuugcaaagaauguguccuuagacaaugucuuaucuacuuuuauuuca
gcagcucggcaaggguuuguugauucagauguagaaacuaaagauguuguugaaugucuuaaauuguca
caucaaucugacauagaaguuacuggcgauaguuguaauaacuauaugcucaccuauaacaaaguugaa
aacaugacaccccgugaccuuggugcuuguauugacuguagugcgcgucauauuaaugcgeagguagea
aaaagucacaacauugcuuugauauggaacguuaaagauuucaugucauugucugaacaacuacgaaaa
caaauacguagugcugcuaaaaagaauaacuuaccuuuuaaguugacaugugcaacuacuagacaaguu
guuaauguuguaacaacaaagauagcacuuaaggguggu



Bubble maker - NSP4

Combined with other proteins, NSP4 helps create bubbles filled with fluid in the infected cell. Inside these
bubbles is where the virus replica parts are assembled and built.

aaaauuguuaauaauugguugaagcaguuaauuaaaguuacacuuguguuccuuuuuguugcugcuauu
uucuauuuaauwaacaccuguucaugucaugucuaaacauacugacuuuucaagugaaaucauaggauac
aaggcuauugaugguggugucacucgugacauagcaucuacagauacuuguuuugcuaacaaacaugcu
gauuuugacacaugguuuagccagcguggugguaguuauacuaaugacaaagouugcocauugauugou
gragucauaacaagagaaguggguuuugucgugccugguuugccuggcacgauauuacgcacaacuaau
ggugacuuuuugcauuucuuaccuagaguuuuuagugcaguugguaacaucuguuacacaccaucaaaa
cuuauagaguacacugacuuugcaacaucagcuuguguuuuggcugcugaauguacaauuuuuaaagau
gruucugguaagccaguaccauauuguuaugauaccaauguacuagaagguucuguugcuuaugaaagu
uuacgcocugacacacguuaugugcucauggauggcucuauuauucaauuuccuaacaccuaccuugaa
gguucuguuagagugguaacaacuuuugauucugaguacuguaggcacggcacuugugaaagaucagaa
grugguguuuguguaucuacuagugguagauggguacuuaacaaugauuauuacagaucuuuaccagga
guuuuCcugugguguagaugcuguaaauuuacuuacuaauauguuuacaccacuaauucaaccuauuggu
gcuuuggacauaucagcaucuauaguagcuggugguauuguagouaucguaguaacaugcoouugeocuac
uauuuuaugagguuuagaagagcuuuuggugaauacagucauguaguugccuuuaauacuuuacuauuc
Cuuaugucauucacuguacucuguuuaacaccaguuuacucauucuuaccugguguuuauucuguuauuy
uacuuguacuugacauuuuaucuuacuaaugauguuucuuuuuuagcacauauucaguggaugguuaug
uucacaccuuuaguaccuuucuggauaacaauugcuuauaucauuuguauuuccacaaagcauuucuau
ugguucuuuaguaauuaccuaaagagacguguagucuuuaaugguguuuccuuuaguacuuuugaagaa
grugcgougugcaccuuuuuguuaaauaaagaaauguaucuaaaguugcguagugaugugcuauuaccu
cuuacgcaauauaauagauacuuagcucuuuauaauaaguacaaguauuuuaguggagcaauggauaca
acuagcuacagagaagcugcuuguugucaucucgcaaaggoucucaaugacuucaguaacucagguucu
gauguucuuuaccaaccaccacaaaccucuaucaccucagocuguuuugcag

Protein pulling - NSP5



This protein isa pair of scissorsthat cut the ribbon, releasing other NSP proteins so they can do their own thing.

agugguuuuagaaaaauggcauucccaucugguaaaguugaggguuguaugguacaaguaacuuguggu
acaacuacacuuaacggucuuuggcuugaugacguaguuuacuguccaagacaugugaucugcaccucu
gaagacaugcuuaacccuaauuaugaagauuuacucauucguaagucuaaucauaauuucuugguacag
gcugguaauguucaacucaggguuauuggacauucuaugcaaaauuguguacuuaagcuuaagguugau
acagccaauccuaagacaccuaaguauaaguuuguucgcauucaaccaggacagacuuuuucaguguua
gcuuguuacaaugguucaccaucugguguuuaccaaugugcuaugaggcccaauuucacuauuaagggu
ucauuccuuaaugguucaugugguaguguugguuuuaacauagauuaugacugugucucuuuuuguuac
augcaccauauggaauuaccaacuggaguucaugcuggcacagacuuagaagguaacuuuuauggaccu
uuuguugacaggcaaacagcacaagcagcugguacggacacaacuauuacaguuaauguuuuagcuugg
uuguacgcugcuguuauaaauggagacaggugguuucucaaucgauuuaccacaacucuuaaugacuuu
aaccuuguggcuaugaaguacaauuaugaaccucuaacacaagaccauguugacauacuaggaccucuu
ucugcucaaacuggaauugccguuuuagauaugugugcuucauuaaaagaauuacugcaaaaugguaug
aauggacguaccauauuggguagugcuuuauuagaagaugaauuuacaccuuuugauguuguuagacaa
ugcucagguguuacuuuccaa

Bubble factory - NSP6

This protein works with NSP3 and NSP4 to create viral production bubbles.



agugcagugaaaagaacaaucaaggguacacaccacugguuguuacucacaauuuugacuucacuuuua
guuuuaguccagaguacucaauggucuuuguucuuuuuuuuguaugaaaaugccuuuuuaccuuuugou
auggguauuauugcuaugucugcuuuugcaaugauguuugucaaacauaagcaugcauuucucuguuug
uuuuUgUUacculcucuugccacuguagcuuauuuuaauauggucuauaugccugcuaguugggugaug
cguauuaugacaugguuggauaugguugauacuaguuugucugguuuuaagcuaaaagacuguguuaug
uaugcaucagcuguaguguuacuaauccuuaugacagcaagaacuguguaugaugauggugcuaggaga
guguggacacuuaugaaugucuugacacucguuuauaaaguuuauuaugguaaugcuuuagaucaageoc
auuuccaugugggcucuuauaaucucuguuacuucuaacuacucagguguaguuacaacugucauguuu
uuggccagagguauuguuuuuauguguguugaguauugcccuauuuucuucauaacugguaauacacuu
caguguauaaugcuaguuuauuguuucuuaggcuauuuuuguacuuguuacuuuggccucuuuuguuua
cucaaccgcuacuuuagacugacucuugguguuuaugauuacuuaguuucuacacaggaguuuagauau
augaauucacagggacuacucccacccaagaauagcauagaugccuucaaacucaacauuaaauuguug
gguguugguggcaaaccuuguaucaaaguagccacuguacag

Copy Assistant - NSP7 and NSP8

These two proteins help NSP12 make new copies of the RNA genome, eventually forming new viruses.

ucuaaaaugucagauguaaagugcacaucaguagucuuacucucaguuuugcaacaacucagaguagaa
ucaucaucuaaauugugggcucaauguguccaguuacacaaugacauucucuuagcuaaagauacuacu
gaagccuuugaaaaaaugguuucacuacuuucuguuuugcuuuccaugcagggugcuguagacauaaac
aagcuuugugaagaaaugcuggacaacagggcaaccuuacaa

gcuauagccucagaguuuaguucccuuccaucauaugcagouuuugcuacugcucaagaagcouuaugag
caggcuguugcuaauggugauucugaaguuguucuuaaaaaguugaagaagucuuugaauguggcuaaa
ucugaauuugaccgugaugcagccaugcaacguaaguuggaaaagauggcugaucaagcuaugacccaa
auguauaaacaggcuagaucugaggacaagagggcaaaaguuacuagugcuaugcagacaaugcuuuuc
acuaugcuuagaaaguuggauaaugaugcacucaacaacauuaucaacaaugcaagagaugguuguguu
cccuugaacauaauaccucuuacaacagcagccaaacuaaugguugucauaccagacuauaacacauau
aaaaauacgugugaugguacaacauuuacuuaugcaucagcauugugggaaauccaacagguuguagau
gcagauaguaaaauuguucaacuuagugaaauuaguauggacaauucaccuaauuuagcauggccucuu
auuguaacagcuuuaagggccaauucugcugucaaauuacag

Protein takes over the center of the cell - NSP9



This protein enters the small channels in the nucleus of the infected cell, which contains our human genome. It
can affect the movement of molecules inside and outside the nucleus - but NSP9 does so for what purpose, no
scientist knows.

aauaaugagcuuaguccuguugcacuacgacagaugucuugugcugccgguacuacacaaacugouugce
acugaugacaaugcguuagcuuacuacaacacaacaaagggagguagguuuguacuugcacuguuaucc
gauuuacaggauuugaaaugggcuagauucccuaagagugauggaacugguacuaucuauacagaacug
gaaccaccuuguagguuuguuacagacacaccuaaagguccuaaagugaaguauuuauacuuuauuaaa
ggauuaaacaaccuaaauagagguaugguacuugguaguuuagcugccacaguacgucuacaa

Genetic camouflage protein - NSP10

Human cells have antiviral proteins. These proteins will patrol for viral RNA. Once aviral RNA isfound, it will
dissolve it. In that context, NSP10 works with NSP16 to disguise the virus genes, preventing them from being
attacked.

gcugguaaugcaacagaagugccugccaauucaacuguauuaucuuucugugcuuuugocuguagaugou
gcuaaagcuuacaaagauuaucuagcuagugggggacaaccaaucacuaauuguguuaagauguugugu
acacacacugguacuggucaggcaauaacaguuacaccggaagccaauauggaucaagaauccuuuggu
ggugcaucguguugucuguacugccguugccacauagaucauccaaauccuaaaggauuuugugacuua
aaagguaaguauguacaaauaccuacaacuugugcuaaugacccuguggguuuuacacuuaaaaacaca
gucuguaccgucugcgguauguggaaagguuauggcuguaguugugaucaacuccgcgaacccaugouu
cag

Copier - NSP12



This protein aggregates the genetic characters into the genome for the new virus. Researchers have discovered
that Remdesivir can interfere with the NSP12 protein of other corona virus strains. Therefore, they are testing to
seeif this drug can slow down the reproduction of SARS-CoV-2.

When a SARS-CoV-2-infected cell reads the virus's genome, it reads it to NSP12, beginning with the sequence:

ucagcugaugcacaaucguuuuuaaac. . .

Then continue with aletter ¢ and continue:



... Cggguuugcgguguaagugcagcccgucuuacaccgugcggcacaggcacuaguacugaugucgua
uacagggcuuuugacaucuacaaugauaaaguagcugguuuugcuaaauuccuaaaaacuaauuguugu
cgcuuccaagaaaaggacgaagaugacaauuuaauugauucuuacuuuguaguuaagagacacacuuuc
ucuaacuaccaacaugaagaaacaauuuauaauuuacuuaaggauuguccagcuguugcuaaacaugac
uucuuuaaguuuagaauagacggugacaugguaccacauauaucacgucaacgucuuacuaaauacaca
auggcagaccucgucuaugcuuuaaggcauuuugaugaagguaauugugacacauuaaaagaaauacuu
gucacauacaauuguugugaugaugauuauuucaauaaaaaggacugguaugauuuuguagaaaaccca
gauauauuacgcguauacgccaacuuaggugaacguguacgccaagcuuuguuaaaaacaguacaauuc
ugugaugccaugcgaaaugcugguauuguugguguacugacauuagauaaucaagaucucaaugguaac
ugguaugauuucggugauuucauacaaaccacgccagguaguggaguuccuguuguagauucuuauuau
ucauuguuaaugccuauauuaaccuugaccagggcuuuaacugcagagucacauguugacacugacuua
acaaagccuuacauuaagugggauuuguuaaaauaugacuucacggaagagagguuaaaacucuuugac
cguuauuuuaaauauugggaucagacauaccacccaaauuguguuaacuguuuggaugacagaugcauu
cugcauugugcaaacuuuaauguuuuauucucuacaguguucccaccuacaaguuuuggaccacuagug
agaaaaauauuuguugaugguguuccauuuguaguuucaacuggauaccacuucagagagcuagguguu
guacauaaucaggauguaaacuuacauagcucuagacuuaguuuuaaggaauuacuuguguaugcugecu
gacccugcuaugcacgcugcuucugguaaucuauuacuagauaaacgcacuacgugcuuuucaguageu
gcacuuacuaacaauguugcuuuucaaacugucaaacccgguaauuuuaacaaagacuucuaugacuuu
gcugugucuaaggguuucuuuaaggaaggaaguucuguugaauuaaaacacuucuucuuugcucaggau
gguaaugcugcuaucagcgauuaugacuacuaucguuauaaucuaccaacaaugugugauaucagacaa
cuacuauuuguaguugaaguuguugauaaguacuuugauuguuacgaugguggcuguauuaaugcuaac
caagucaucgucaacaaccuagacaaaucagcugguuuuccauuuaauaaaugggguaaggcuagacuu
uauuaugauucaaugaguuaugaggaucaagaugcacuuuucgcauauacaaaacguaaugucaucccu
acuauaacucaaaugaaucuuaaguaugccauuagugcaaagaauagagcucgcaccguagcougguguc
ucuaucuguaguacuaugaccaauagacaguuucaucaaaaauuauugaaaucaauagccgccacuaga
ggagcuacuguaguaauuggaacaagcaaauucuauggugguuggcacaacauguuaaaaacuguuuau
agugauguagaaaacccucaccuuauggguugggauuauccuaaaugugauagagccaugccuaacaug
cuuagaauuauggccucacuuguucuugcucgcaaacauacaacguguuguagcuugucacaccguuuc
uauagauuagcuaaugagugugcucaaguauugagugaaauggucauguguggcgguucacuauauguu
aaaccagguggaaccucaucaggagaugccacaacugcuuaugcuaauaguguuuuuaacauuugucaa
gcugucacggccaauguuaaugcacuuuuaucuacugaugguaacaaaauugccgauaaguauguccgc
aauuuacaacacagacuuuaugagugucucuauagaaauagagauguugacacagacuuugugaaugag
uuuuacgcauauuugcguaaacauuucucaaugaugauacucucugacgaugcuguuguguguuucaau
agcacuuaugcaucucaaggucuaguggcuagcauaaagaacuuuaagucaguucuuuauuaucaaaac
aauguuuuuaugucugaagcaaaauguuggacugagacugaccuuacuaaaggaccucaugaauuuuge
ucucaacauacaaugcuaguuaaacagggugaugauuauguguaccuuccuuacccagauccaucaaga
auccuaggggccggcuguuuuguagaugauaucguaaaaacagaugguacacuuaugauugaacgguuc
gugucuuuagcuauagaugcuuacccacuuacuaaacauccuaaucaggaguaugcugaugucuuucau
uuguacuuacaauacauaagaaagcuacaugaugaguuaacaggacacauguuagacauguauucuguu
augcuuacuaaugauaacacuucaagguauugggaaccugaguuuuaugaggcuauguacacaccgcau
acagucuuacag

Another sequence, NSP11, overlaps with part of RNA. But scientists do not know whether the small protein
encoded by this gene has any function.

RNA torsion - NSP13




Normally, viral RNA will wrap into complex helices. The scientists suspect that NSP13 will untangle it so that
other proteins can read the RNA sequence and make new copies.

gcuguuggggcuuguguucuuugcaauucacagacuucauuaagauguggugcuugcauacguagacca
uucuuauguuguaaaugcuguuacgaccaugucauaucaacaucacauaaauuagucuugucuguuaau
ccguauguuugcaaugcuccagguugugaugucacagaugugacucaacuuuacuuaggagguaugagce
uauuauuguaaaucacauaaaccacccauuaguuuuccauugugugcuaauggacaaguuuuugguuua
uauaaaaauacauguguugguagcgauaauguuacugacuuuaaugcaauugcaacaugugacuggaca
aaugcuggugauuacauuuuagcuaacaccuguacugaaagacucaagcuuuuugcagcagaaacgouc
aaagcuacugaggagacauuuaaacugucuuaugguauugcuacuguacgugaagugcugucugacaga
gaauuacaucuuucaugggaaguugguaaaccuagaccaccacuuaaccgaaauuaugucuuuacuggu
uaucguguaacuaaaaacaguaaaguacaaauaggagaguacaccuuugaaaaaggugacuauggugau
gcuguuguuuaccgagguacaacaacuuacaaauuaaauguuggugauuauuuugugcugacaucacau
acaguaaugccauuaagugcaccuacacuagugccacaagagcacuauguuagaauuacuggouuauac
ccaacacucaauaucucagaugaguuuucuagcaauguugcaaauuaucaaaagguugguaugcaaaag
uauucuacacuccagggaccaccugguacugguaagagucauuuugcuauuggccuagcucucuacuac
ccuucugcucgcauaguguauacagcuugcucucaugocgcuguugaugcacuaugugagaaggcauua
aaauauuugccuauagauaaauguaguagaauuauaccugcacgugcucguguagaguguuuugauaaa
uucaaagugaauucaacauuagaacaguaugucuuuuguacuguaaaugcauugccugagacgacagea
gauauaguugucuuugaugaaauuucaauggccacaaauuaugauuugaguguugucaaugccagauua
cgugcuaagcacuauguguacauuggcgacccugcucaauuaccugcaccacgcacauugcuaacuaag
ggcacacuagaaccagaauauuucaauucaguguguagacuuaugaaaacuauagguccagacauguuc
cucggaacuugucggcguuguccugcugaaauuguugacacugugagugcuuugguuuaugauaauaag
cuuaaagcacauaaagacaaaucagcucaaugcuuuaaaauguuuuauaaggguguuaucacgcaugau
guuucaucugcaauuaacaggccacaaauaggcgugguaagagaauuccuuacacguaacccugouugg
agaaaagcugucuuuauuucaccuuauaauucacagaaugcuguagccucaaagauuuugggacuacca
acucaaacuguugauucaucacagggcucagaauaugacuaugucauauucacucaaaccacugaaaca
gcucacucuuguaauguaaacagauuuaauguugcuauuaccagagcaaaaguaggcauacuuugcaua
augucugauagagaccuuuaugacaaguugcaauuuacaagucuugaaauuccacguaggaauguggca
acuuuacaa

Spelling checker - NSP14

While NSP12 copies the SARS-CoV-2 genome, it sometimes accidentally adds a wrong character to a new virus
copy. NSP14 will eliminate these errors, so that NSP12 continues to add the correct characters.



gcugaaaauguaacaggacucuuuaaagauuguaguaagguaaucacuggguuacauccuacacaggca
ccuacacaccucaguguugacacuaaauucaaaacugaagguuuauguguugacauaccuggcauaccu
aaggacaugaccuauagaagacucaucucuaugauggguuuuaaaaugaauuaucaaguuaaugguuac
ccuaacauguuuaucacccgcgaagaagcuauaagacauguacgugcauggauuggcuucgaugucgag
gggugucaugcuacuagagaagcuguugguaccaauuuaccuuuacagcuagguuuuucuacagguguu
aaccuaguugcuguaccuacagguuauguugauacaccuaauaauacagauuuuuccagaguuagugou
aaaccaccgccuggagaucaauuuaaacaccucauaccacuuauguacaaaggacuuccuuggaaugua
gugcguauaaagauuguacaaauguuaagugacacacuuaaaaaucucucugacagagucguauuuguc
uuaugggcacauggcuuugaguugacaucuaugaaguauuuugugaaaauaggaccugagcgcaccugu
ugucuaugugauagacgugccacaugcuuuuccacugcuucagacacuuaugcouguuggcaucauucu
auuggauuugauuacgucuauaauccguuuaugauugauguucaacaaugggguuuuacagguaaccua
caaagcaaccaugaucuguauugucaaguccaugguaaugcacauguagcuaguugugaugcaaucaug
acuaggugucuagcuguccacgagugcuuuguuaagcguguugacuggacuauugaauauccuauaauu
ggugaugaacugaagauuaaugcggcuuguagaaagguucaacacaugguuguuaaagcugcauuauua
gcagacaaauucccaguucuucacgacauugguaacccuaaagcuauuaaguguguaccucaagougau
guagaauggaaguucuaugaugcacagccuuguagugacaaagcuuauaaaauagaagaauuauucuau
ucuuaugccacacauucugacaaauucacagaugguguaugccuauuuuggaauugcaaugucgauaga
uauccugcuaauuccauuguuuguagauuugacacuagagugcuaucuaaccuuaacuugccugguugu
gaugguggcaguuuguauguaaauaaacaugcauuccacacaccagcuuuugauaaaagugcuuuuguu
aauuuaaaacaauuaccauuuuucuauuacucugacaguccaugugagucucauggaaaacaaguagug
ucagauauagauuauguaccacuaaagucugcuacguguauaacacguugcaauuuagguggugcuguc
uguagacaucaugcuaaugaguacagauuguaucucgaugcuuauaacaugaugaucucagcuggouuu
agcuuguggguuuacaaacaauuugauacuuauaaccucuggaacacuuuuacaagacuucag

Protein cleansing - NSP15

The researchers suspect that the protein has helped remove the virus, which has not been assembled, into a
complete viral copy to hide it from the defense system of the infected cell.

It's like cleaning up a messy factory producing weapons. NSP15 will not leave any heaps of unexploded
ordnance and warheads on the floor, so that the factory guard will not detect its weapons production.



agaguuuagaaaauguggcuuuuaauguuguaaauaagggacacuuugauggacaacagggugaaguac
caguuucuaucauuaauaacacuguuuacacaaaaguugaugguguugauguagaauuguuugaaaaua
aaacaacauuaccuguuaauguagcauuugagcuuugggcuaagcgcaacauuaaaccaguaccagagg
ugaaaauacucaauaauuuggguguggacauugcugcuaauacugugaucugggacuacaaaagagaug
cuccagcacauauaucuacuauugguguuuguucuaugacugacauagccaagaaaccaacugaaacga
uuugugcaccacucacugucuuuuuugaugguagaguugauggucaaguagacuuauuuagaaaugecc
guaaugguguucuuauuacagaagguaguguuaaagguuuacaaccaucuguaggucccaaacaagcua
gucuuaauggagucacauuaauuggagaagccguaaaaacacaguucaauuauuauaagaaaguugaug
guguuguccaacaauuaccugaaacuuacuuuacucagaguagaaauuuacaagaauuuaaacccagga
gucaaauggaaauugauuucuuagaauuagcuauggaugaauucauugaacgguauaaauuagaaggcu
augccuucgaacauaucguuuauggagauuuuagucauagucaguuaggugguuuacaucuacugauug
gacuagcuaaacguuuuaaggaaucaccuuuugaauuagaagauuuuauuccuauggacaguacaguua
aaaacuauuucauaacagaugcgcaaacagguucaucuaaguguguguguucuguuauugauuuauuac
uugaugauuuuguugaaauaauaaaaucccaagauuuaucuguaguuucuaagguugucaaagugacua
uugacuauacagaaauuucauuuaugcuuugguguaaagauggccauguagaaacauuuuacccaaaau
uacaa

Another camouflage protein - NSP16

NSP16 works with NSP10 to help the viral RNA escape cell-protecting proteins, which is tasked with finding
and shredding every viral RNA it sees.

ucuagucaagcguggcaaccggguguugcuaugccuaaucuuuacaaaaugcaaagaaugcuauuagaa
aagugugaccuucaaaauuauggugauagugcaacauuaccuaaaggcauaaugaugaaugucgcaaaa
uauacucaacugugucaauauuuaaacacauuaacauuagcuguacccuauaauaugagaguuauacau
uuuggugcugguucugauaaaggaguugcaccagguacagcuguuuuaagacagugguugccuacgggu
acgcugcuugucgauucagaucuuaaugacuuugucucugaugcagauucaacuuugauuggugauugu
gcaacuguacauacagcuaauaaaugggaucucauuauuagugauauguacgacccuaagacuaaaaau
guuacaaaagaaaaugacucuaaagaggguuuuuucacuuacauuuguggguuuauacaacaaaagcua
gcucuuggagguuccguggcuauaaagauaacagaacauucuuggaaugcugaucuuuauaagcucaug
ggacacuucgcaugguggacagccuuuguuacuaaugugaaugcgucaucaucugaagcauuuuuaauu
ggauguaauuaucuuggcaaaccacgcgaacaaauagaugguuaugucaugcaugcaaauuacauauuu
uggaggaauacaaauccaauucaguugucuuccuauucuuuauuugacaugaguaaauuuccccuuaaa
uuaagggguacugcuguuaugucuuuaaaagaaggucaaaucaaugauaugauuuuaucucuucuuagu
aaagguagacuuauaauuagagaaaacaacagaguuguuauuucuagugauguucuuguuaacaacuaa
acgaaca

Prickly Protein - S

Prickly protein is one of the four structural proteins - S, E, M and N - that form the corona virus's outer shell,
protecting the inner RNA nucleus. This protein also helps assemble and release new copies of the virus.



The S proteins stack up in triples, and it is this trio that creates a spine protruding from the virus surface. Crown-
shaped thorns help corona viruses get their names.



A part of the thorn can expand and attach to a protein called ACE2 (yellow inside), in the human lungs. The
virus can then invade the cell.



The genetic sequence encoding the SARS-CoV-2 prickly protein has a 12-character insertion sequence:
ccucggegggcea. It is a mutation that helps the spines connect closely with human cells - an important step in the
evolution of coronavirus from a strain that infects bats and other species to infect and cause disease in humans. .

Several scientific groups are currently designing vaccines that can prevent these prickly proteins from sticking to
human cells. If unable to stick, the virus simply cannot enter our lungs.



auguuuguuuuucUuuguuUUauugccacuagucucuagucaguguguuaaucuuacaaccagaacucaa
uuacccccugcauacacuaauucuuucacacgugguguuuauuacccugacaaaguuuucagauccuca
guuuuacauucaacucaggacuuguucuuaccuuucuuuuccaauguuacuugguuccaugcuauacau
gucucugggaccaaugguacuaagagguuugauaacccuguccuaccauuuaaugaugguguuuauuuu
gcuuccacugagaagucuaacauaauaagaggcuggauuuuugguacuacuuuagauucgaagacccag
ucccuacuuauuguuaauaacgcuacuaauguuguuauuaaagucugugaauuucaauuuuguaaugau
ccauuuuuggguguuuauuaccacaaaaacaacaaaaguuggauggaaagugaguucagaguuuauucu
agugcgaauaauugcacuuuugaauaugucucucagocuuuucuuauggaccuugaaggaaaacagggu
aauuucaaaaaucuuagggaauuuguguuuaagaauauugaugguuauuuuaaaauauauucuaagcac
acgccuauuaauuuagugcgugaucucccucaggguuuuucggcuuuagaaccauugguagauuugeca
auagguauuaacaucacuagguuucaaacuuuacuugcuuuacauagaaguuauuugacuccuggugau
ucuucuucagguuggacagcuggugcugcagcuuauuauguggguuaucuucaaccuaggacuuuucua
uuaaaauauaaugaaaauggaaccauuacagaugcuguagacugugcacuugacccucucucagaaaca
aaguguacguugaaauccuucacuguagaaaaaggaaucuaucaaacuucuaacuuuagaguccaacca
acagaaucuauuguuagauuuccuaauauuacaaacuugugcccuuuuggugaaguuuuuaacgccacc
agauuugcaucuguuuaugcuuggaacaggaagagaaucagcaacuguguugcugauuauucuguccua
uauaauuccgcaucauuuuccacuuuuaaguguuauggagugucuccuacuaaauuaaaugaucucuge
uuuacuaaugucuaugcagauucauuuguaauuagaggugaugaagucagacaaaucgcuccagggcaa
acuggaaagauugcugauuauaauuauaaauuaccagaugauuuuacaggcugcguuauagcuuggaau
ucuaacaaucuugauucuaagguuggugguaauuauaauuaccuguauagauuguuuaggaagucuaau
cucaaaccuuuugagagagauauuucaacugaaaucuaucaggccgguagcacaccuuguaaugguguu
gaagguuuuaauuguuacuuuccuuuacaaucauaugguuuccaacccacuaaugguguugguuaccaa
ccauacagaguaguaguacuuucuuuugaacuucuacaugcaccagcaacuguuuguggaccuaaaaag
ucuacuaauuugguuaaaaacaaaugugucaauuucaacuucaaugguuuaacaggcacagguguucuu
acugagucuaacaaaaaguuucugccuuuccaacaauuuggcagagacauugcugacacuacugaugou
guccgugauccacagacacuugagauucuugacauuacaccauguucuuuugguggugucaguguuaua
acaccaggaacaaauacuucuaaccagguugcuguucuuuaucaggauguuaacugcacagaagucccu
guugcuauucaugcagaucaacuuacuccuacuuggoguguuuauucuacagguucuaauguuuuucaa
acacgqugcaggcuguuuaauaggggcugaacaugucaacaacucauaugagugugacauacccauuggu
gcagguauaugcgcuaguuaucagacucagacuaauucuccucggcgggcacguaguguagcuagucaa
uccaucauugccuacacuaugucacuuggugcagaaaauucaguugcuuacucuaauaacucuauugcc
auacccacaaauuuuacuauuaguguuaccacagaaauucuaccagugucuaugaccaagacaucagua
gauuguacaauguacauuuguggugauucaacugaaugcagcaaucuuuuguugcaauauggcaguuuu
uguacacaauuaaaccgugcuuuaacuggaauagcuguugaacaagacaaaaacacccaagaaguuuuu
gcacaagucaaacaaauuuacaaaacaccaccaauuaaagauuuuggugguuuuaauuuuucacaaaua
uuaccagauccaucaaaaccaagcaagaggucauuuauugaagaucuacuuuucaacaaagugacacuu
gcagaugcuggcuucaucaaacaauauggugauugccuuggugauauugcugcuagagaccucauuugu
gcacaaaaguuuaacggccuuacuguuuugccaccuuugcucacagaugaaaugauugcucaauacacu
ucugcacuguuagcggguacaaucacuucugguuggaccuuuggugcaggugcugcauuacaaauacca
uuugcuaugcaaauggcuuauagguuuaaugguauuggaguuacacagaauguucucuaugagaaccaa
aaauugauugccaaccaauuuaauagugcuauuggcaaaauucaagacucacuuucuuccacagcaagu
gcacuuggaaaacuucaagauguggucaaccaaaaugcacaagcuuuaaacacgcuuguuaaacaacuu
agcuccaauuuuggugcaauuucaaguguuuuaaaugauauccuuucacgucuugacaaaguugaggcu
gaagugcaaauugauagguugaucacaggcagacuucaaaguuugcagacauaugugacucaacaauua
auuagagcugcagaaaucagagcuucugcuaaucuugcugcuacuaaaaugucagaguguguacuugga
caaucaaaaagaguugauuuuuguggaaagggcuaucaucuuauguccuucccucagucagcaccucau
gguguagucuucuugcaugugacuuaugucccugcacaagaaaagaacuucacaacugcuccugccauu
ugucaugauggaaaagcacacuuuccucgugaaggugucuuuguuucaaauggcacacacugguuugua
acacaaaggaauuuuuaugaaccacaaaucauuacuacagacaacacauuugugucugguaacugugau
guuguaauaggaauugucaacaacacaguuuaugauccuuugcaaccugaauuagacucauucaaggag
gaguuagauaaauauuuuaagaaucauacaucaccagauguugauuuaggugacaucucuggcauuaau
gcuucaguuguaaacauucaaaaagaaauugaccgccucaaugagguugccaagaauuuaaaugaaucu
cucaucgaucuccaagaacuuggaaaguaugagcaguauauaaaauggccaugguacauuuggcouaggu
uuuauagcuggcuugauugccauaguaauggugacaauuaugcuuugcuguaugaccaguugcuguagu
ugucucaagggcuguuguucuuguggauccugcugcaaauuugaugaagacgacucugagccagugcuc
aaaggagucaaauuacauuacacauaaacgaacuu

Who opened the way - ORF3a



The SARS-CoV-2 genome also encodes a group of proteins called accessory proteins. They help change the
environment inside the infected cell, to make it easier for viruses to copy and multiply.

The ORF3a protein pokes a hole in the infected cell membrane, making it easier for the new virus to replicate. It
also causes inflammation, one of the most dangerous symptoms of COVID-19.

auggauuuguuuaugagaaucuucacaauuggaacuguaacuuugaagcaaggugaaaucaaggaugcu
acuccuucagauuuuguucgcgcuacugcaacgauaccgauacaagoccucacucccuuucggauggouu
auuguuggcguugcacuucuugcuguuuuucagagcgcuuccaaaaucauaacccucaaaaagagaugg
caacuagcacucuccaaggguguucacuuuguuugcaacuugcuguuguuguuuguaacaguuuacuca
caccuuuugcucguugcugcuggccuugaagccccuuuucucuaucuuuaugcuuuagucuacuucuug
cagaguauaaacuuuguaagaauaauaaugaggcuuuggcuuugcuggaaaugccguuccaaaaaccca
uuacuuuaugaugccaacuauuuucuuugcuggcauacuaauuguuacgacuauuguauaccuuacaau
aguguaacuucuucaauugucauuacuucaggugauggcacaacaaguccuauuucugaacaugacuac
cagauuggugguuauacugaaaaaugggaaucuggaguaaaagacuguguuguauuacacaguuacuuc
acuucagacuauuaccagcuguacucaacucaauugaguacagacacugguguugaacauguuaccuuc
uucaucuacaauaaaauuguugaugagccugaagaacauguccaaauucacacaaucgacgguucaucc
ggaguuguuaauccaguaauggaaccaauuuaugaugaaccgacgacgacuacuagogugccuuuguaa

gcacaagcugaugaguacgaacuu

The ORF3b code also has duplicates on RNA, but scientists are not sure whether SARS-CoV-2 will use this
gene to make proteins.

Protein shell - E

Shell protein is a structural protein that helps form the virus's oil bubble. But once the virus invades infected
cells, this protein also undertakes another task. Researchers have discovered that the E-envelope protein binds to
proteins that turn on and off human genes, altering our cell's genetic activity patterns.



duguacucauucguuucggaagagacagguacguuaauaguuaauagcguacuucuuuuucuugouuuc
gugguauucuugcuaguuacacuagccauccuuacugcgcuucgauugugugcguacugcugcaauauu
guuaacgugagucuuguaaaaccuucuuuuuacguuuacucucguguuaaaaaucugaauucuucuaga
guuccugaucuucuggucuaaacgaacuaaauauuauauuaguuuuucuguuuggaacuuuaauuuuag
cc

Protein membrane - M

Thisis another structural protein that forms part of the outer shell of the SARS-CoV-2 virus.

auggcagauuccaacgguacuauuaccguugaagagcuuaaaaagcuccuugaacaauggaaccuagua
duagguuuccuauuccuuacauggauuugucuucuacaauuugccuaugccaacaggaauagguuuuug
uauauaauuaaguuaauuuuccucuggcuguuauggccaguaacuuuagouuguuuugugcuugcugeu
guuuacagaauaaauuggaucaccgguggaauugcuaucgcaauggouugucuuguaggcuugaugugg
cucagcuacuucauugcuucuuucagacuguuugcgoguacgcguuccauguggucauucaauccagaa
aCcuaacauucuucucaacgugccacuccauggcacuauucugaccagaccgouucuagaaagugaacuc
guaaucggagcugugauccuucguggacaucuucguauugcuggacaccaucuaggacgougugacauc
adaggaccugccuaaagaaaucacuguugcuacaucacgaacgcuuucuuauuacaaauugggagouucg
cagcguguagcaggugacucagguuuugcugcauacagucgcuacaggauuggcaacuauaaauuaaac
acragaccauuccaguagcagugacaauauugcuuugcuuguacaguaagugacaacag

Signal blocker - ORF6

This accessory protein blocks the signals that infected cells send to the immune system. It also blocks some cell
anti-virus proteins, others like polio and the flu also have this signal blocker.

auguuucaucucguugacuuucagguuacuauagcagagauauuacuaauuauuaugaggacuuuuaaa
guuuccauuuggaaucuugauuacaucauaaaccucauaauuaaaaauuuaucuaagucacuaacugag
aauaaauauucucaauuagaugaagagcaaccaauggagauugauuaaacgaac



Virusrelease - ORF7a

When new SARS-CoV-2 viruses are replicated and try to escape an infected cell, the cell can trap them with
proteins caled tetherin. Several studies show that ORF7a blocks the supply of tetherin from infected cells,
allowing more viruses to escape.

The researchers also discovered that this protein can activate infected cells suicide - thereby killing cells and
lung tissue.

augaaaauuauucuuuucuuggcacugauaacacucgcuacuugugagcuuuaucacuaccaagagugu
guuagagguacaacaguacuuuuaaaagaaccuugcucuucuggaacauacgagggcaauucaccauuu
cauccucuagcugauaacaaauuugcacugacuugcuuuagcacucaauuugcuuuugcuuguccugac
ggcguaaaacacgucuaucaguuacgugccagaucaguuucaccuaaacuguucaucagacaagaggaa
guucaagaacuuuacucuccaauuuuucuuauuguugcggcaauaguguuuauaacacuuugcuucaca

cucaaaagaaagacagaaugauugaacuuucauuaauugacuucuauuugugcuuuuuagccuuucuge
uauuccuuguuuuaauuaugcuuauuaucuuuugguucucacuugaacugcaagaucauaaugaaacuu
ucacgccuaaacgaac

ORF7b also has aduplicate RNA segment, but it is not clear whether this gene is doing anything or not.

Secret protein - ORF8

This gene encoding the accessory protein of SARS-CoV-2 is significantly different from other corona viruses.
Researchers are debating its use for viruses.



dugaaauuucuuguuuucuuaggaaucaucacaacuguagougcauuucaccaagaauguaguuuacag
ucauguacucaacaucaaccauauguaguugaugacccguguccuauucacuucuauucuaaaugguau
auuagaguaggagcuagaaaaucagcaccuuuaauugaauugugcguggaugaggcugguucuaaauca
cCccauucaguacaucgauaucgguaauuauacaguuuccuguuuacculuuuacaauuaauugccaggaa
ccuaaauuggguagucuuguagugcguuguucguucuaugaagacuuuuuagaguaucaugacguucgu
guuguuuuagauuucaucuaaacgaacaaacuaaa

Nucleocapsid protein - N

The N protein protects the viral RNA, keeping it stable inside the virus. Many N proteins bind to each other in a
long spiral, wrapping and winding RNA:



augucugauaauggaccccaaaaucagcgaaaugcaccccgocauuacguuugguggacccucagauuca
acuggcaguaaccagaauggagaacgcaguggggcgcgaucaaaacaacgucggcocccaagguuuacco
aauaauacugcgucuugguucaccgcucucacucaacauggcaaggaagaccuuaaauucccoucgagga
caaggcguuccaauuaacaccaauagcaguccagaugaccaaauuggcuacuaccgaagagouaccaga
cgaauucgugguggugacgguaaaaugaaagaucucaguccaagaugguauuucuacuaccuaggaacu
gggccagaagcuggacuucccuauggugcuaacaaagacggcaucauauggguugcaacugagggagcc
uugaauacaccaaaagaucacauuggcacccgcaauccugcuaacaaugcugcaaucgugcuacaacuu
ccucaaggaacaacauugccaaaaggcuucuacgcagaagggagcagaggcggcagucaagocucuucu
cguuccucaucacguagucgcaacaguucaagaaauucaacuccaggcagcaguaggggaacuucuccu
gcuagaauggcuggcaauggcggugaugcugcucuugcuuugcugcugcuugacagauugaaccagouu
gagagcaaaaugucugguaaaggccaacaacaacaaggccaaacugucacuaagaaaucugcugcugag
gcuucuaagaagccucggcaaaaacguacugccacuaaagcauacaauguaacacaagouuucggcaga
cgugguccagaacaaacccaaggaaauuuuggggaccaggaacuaaucagacaaggaacugauuacaaa
cauuggccgcaaauugcacaauuugcccccagcgcuucagcguucuucggaaugucgogeauuggcaug
gaagucacaccuucgggaacgugguugaccuacacaggugccaucaaauuggaugacaaagauccaaau
uucaaagaucaagucauuuugcugaauaagcauauugacgcauacaaaacauucccaccaacagagcocu
aaaaaggacaaaaagaagaaggcugaugaaacucaagccuuaccgcagagacagaagaaacagcaaacu
gugacucuucuuccugcugcagauuuggaugauuucuccaaacaauugcaacaauccaugagcagugcu
gacucaacucaggccuaaacucaugcagaccacacaaggcag

The accessory proteins ORF9b and ORF9c have RNA duplicates. ORF9b blocks interferon, an important
molecule that helps cells fight viruses, but it is unclear whether ORF9c is useful.

Secret protein - ORF10



The SARS-CoV-2 closely related corona viruses do not have this small accessory protein-coding gene, so it is
difficult to know what role it plays.

augggcuauauaaacguuuucgouuuuccguuuacgauauauagucuacucuugugcagaaugaauucuy
cguaacuacauagcacaaguagauguaguuaacuuuaaucucacauag

Thelineends

The corona virus genome ends with a piece of RNA that shuts down the cell's protein-making machinery. Then,
it encloses a string of repeated aaaaasaaaaaaa characters.

caaucuuuaaucaguguguaacauuagggaggacuugaaagagccaccacauuuucaccgaggocacgc
ggaguacgaucgaguguacagugaacaaugcuagggagagcugccuauauggaagagoccuaaugugua
daauuaauuuuaguagugcuauccccaugugauuuuaauagcuucuuaggagaaugacaaaaaaaaaaa

dddaddaaaaaaaadaaadaadaa
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