Pandoranin Kutusu: Protein ve Yagh Kilifla Sarihh Coronavirus Genomu ve
Desifre Proteinleri

By Jonathan Corum and Carl Zimmer, April 3, 2020, The New York Times'n izniyle...
Bilim Blogum tarafindan terciime edilmistir.

Covid-19'a neden olan ilk SARS-CoV-2 Wuhan'daki deniz iirlinleri pazarinda galisan 41
yasindaki bir adamdan geldi.

Devam eden salginla savasmak icin ilag, as1 vs i¢in ¢alisiyoruz.
Viriisiin genomu: Bir RNA Zinciri

Viriisler ¢ogalmak ve yaymak i¢in canli hiicreleri esir alirlar. Koronaviriis uygun bir hiicre
buldugunda, tiim genomunu (bir RNA ipligi) enjekte ederler.

Yeni koronaviriisiin genomu 30.000 “harf” kadar. (Insan genomu 3 milyarin iizerindedir.)
Viriis, kendi kopyalarini iiretmek, viicudumuzun bagisiklik tepkisini bastirmak, vs gibi bir
dizi islev i¢in 29 kadar protein kodlayan gen tasir.

RNA harflerinin ilk siras1 soyle:

auuaaagguuuauaccuucccagguaacaaaccaaccaacuuucgaucucuuguagaucuguucucuaaacgaacuu
uaaaaucuguguggcugucacucggcugcaugcuuagugcacucacgcaguauaauuaauaacuaauuacugucguu
gacaggacacgaguaacucgucuaucuucugcaggcugcuuacgguuucguccguguugcagecgaucaucageacau
cuagguuucguccgggugugaccgaaagguaag

Bu dizi, a, ¢, g ve u gibi RNA harflerini okumak ve bunlari1 koronaviriis proteinlerine
cevirmek i¢in enfekte olmus hiicrenin i¢indeki ribozomlara baglanmak i¢in kullanilir.
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Tim bir koronaviriis genomu ve kodladigi proteinler:
Bir Protein Zinciri: ORFlab
Enfekte olmus hiicrenin iginde yaratilan ilk viral proteindir. En biiyligli ve karmasigidir.

Aslinda bir araya getirilen 16 protein zincirinden olusur. Bu proteinlerden ikisi makas gibi
davranarak, farkl proteinler arasindaki baglari keser ve onlar1 serbest birakarak aktive eder.
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Diger koronaviriisler {izerinde yapilan arastirmalar, bize baz1 SARS-CoV-2 proteinlerinin ne
yaptigini1 konusunda fikir verse de, bu yeni viriisiin diger proteinleri ¢ok daha gizemli.



Hiicreyi Sabote Eden Protein: NSP1

Bu protein, enfekte olmus hiicrenin kendi proteinlerini liretimesini yavaglatir. Bu sabotaj,
hiicreyi daha fazla viriis proteini yapmaya zorlar ve viriisii durdurabilecek hiicrenin antiviral
proteinlerinin bir araya gelmesini onler.

auggagagccuugucccugguuucaacgagaaaacacacguccaacucaguuugccuguuuuacagguucgegacgu

gcucguacguggcuuuggagacuccguggaggaggucuuaucagaggeacgucaacaucuuaaagauggcacuugug
gcuuaguagaaguugaaaaaggcguuuugccucaacuugaacagcccuauguguucaucaaacguucggaugeucga
acugcaccucauggucauguuaugguugagcugguagcagaacucgaaggcauucaguacggucguaguggugagac
acuugguguccuugucccucaugugggcgaaauaccaguggcuuaccgcaagguucuucuucguaagaacgguaaua
aaggagcugguggccauaguuacggcgecgaucuaaagucauuugacuuaggcegacgageuuggeacugauccuuau
gaagauuuucaagaaaacuggaacacuaaacauagcagugguguuacccgugaacucaugcgugageuuaacggagg

g



Gizemli Protein: NSP2

Bilim adamlar1t NSP2'nin ne yaptigindan emin degil. Bagladigi diger proteinler bazi ipuglar
verebilir. Bunlardan biri, hiicre etrafinda endozom ad1 verilen 6zel molekiillerle dolu
kabarciklarin hareket etmesine yardimct olmak.

gcauacacucgcuaugucgauaacaacuucuguggeccugauggeuacccucuugagugcauuaaagaccuucuagea
cgugcugguaaagcuucaugcacuuuguccgaacaacuggacuuuauugacacuaagagggguguauacugeugecg
ugaacaugagcaugaaauugcuugguacacggaacguucugaaaagagcuaugaauugcagacaccuuuugaaauu
aaauuggcaaagaaauuugacaccuucaauggggaauguccaaauuuuguauuucccuuaaauuccauaaucaagac
uauucaaccaaggguugaaaagaaaaagcuugauggcuuuauggguagaauucgaucugucuauccaguugegucac
caaaugaaugcaaccaaaugugccuuucaacucucaugaagugugaucauuguggugaaacuucauggeagacggge
gauuuuguuaaagccacuugcgaauuuuguggeacugagaauuugacuaaagaaggugecacuacuugugguuacu
uaccccaaaaugcuguuguuaaaauuuauuguccagcaugucacaauucagaaguaggaccugagcauagucuugec
gaauaccauaaugaaucuggcuugaaaaccauucuucguaaggguggucgcacuauugccuuuggaggeuguguguu
cucuuauguugguugccauaacaagugugccuauuggguuccacgugcuagegcuaacauagguuguaaccauacag
guguuguuggagaagguuccgaaggucuuaaugacaaccuucuugaaauacuccaaaaagagaaagucaacaucaau
auuguuggugacuuuaaacuuaaugaagagaucgccauuauuuuggcaucuuuuucugeuuccacaagugeuuuugu
ggaaacugugaaagguuuggauuauaaagcauucaaacaaauuguugaauccugugguaauuuuaaaguuacaaaa
ggaaaagcuaaaaaaggugccuggaauauuggugaacagaaaucaauacugaguccucuuuaugeauuugeaucag
aggcugcucguguuguacgaucaauuuucucccgeacucuugaaacugcucaaaauucugugecguguuuuacagaag
gccgcuauaacaauacuagauggaauuucacaguauucacugagacucauugaugcuaugauguucacaucugauuu
ggcuacuaacaaucuaguuguaauggccuacauuacaggugguguuguucaguugacuucgcaguggcuaacuaaca
ucuuuggcacuguuuaugaaaaacucaaacccguccuugauuggeuugaagagaaguuuaaggaagguguagaguu
ucuuagagacgguugggaaauuguuaaauuuaucucaaccugugcuugugaaauugucgguggacaaauugucacc
ugugcaaaggaaauuaaggagaguguucagacauucuuuaagcuuguaaauaaauuuuuggeuuugugugeugacu
cuaucauuauugguggagcuaaacuuaaagccuugaauuuaggugaaacauuugucacgcacucaaagggauuguac
agaaaguguguuaaauccagagaagaaacuggccuacucaugccucuaaaagccccaaaagaaauuaucuucuuaga
gggagaaacacuucccacagaaguguuaacagaggaaguugucuugaaaacuggugauuuacaaccauuagaacaac
cuacuagugaagcuguugaagcuccauugguugguacaccaguuuguauuaacgggcuuauguugcucgaaaucaaa
gacacagaaaaguacugugcccuugcaccuaauaugaugguaacaaacaauaccuucacacucaaaggeggu



Etiket SOkmek ve Kesmek: NSP3

NSP3, iki 6nemli isi olan biiyiik bir protein: Biri diger viral proteinleri kesip aktive etmek,
digeri enfekte olmus hiicrenin proteinlerinin ¢ogunu degistirmek.

Normalde, saglikl bir hiicre eski proteinleri yikim i¢in etiketler. Ancak koronaviriis bu

etiketleri kaldirabilir, proteinlerin dengesini degistirebilir ve muhtemelen hiicrenin viriisle
savasma yetenegini azaltabilir.

gcaccaacaaagguuacuuuuggugaugacacugugauagaagugcaagguuacaagagugugaauaucacuuuug

aacuugaugaaaggauugauaaaguacuuaaugagaagugcucugccuauacaguugaacucgguacagaaguaaa
ugaguucgccuguguuguggcagaugeugucauaaaaacuuugcaaccaguaucugaauuacuuacaccacugggea
uugauuuagaugaguggaguauggcuacauacuacuuauuugaugagucuggugaguuuaaauuggeuucacauau
guauuguucuuucuacccuccagaugaggaugaagaagaaggugauugugaagaagaagaguuugagecaucaacu

caauaugaguaugguacugaagaugauuaccaagguaaaccuuuggaauuuggugccacuucugeugeucuucaace
ugaagaagagcaagaagaagauugguuagaugaugauagucaacaaacuguuggucaacaagacggcagugaggac
aaucagacaacuacuauucaaacaauuguugagguucaaccucaauuagagauggaacuuacaccaguuguucagac
uauugaagugaauaguuuuagugguuauuuaaaacuuacugacaauguauacauuaaaaaugcagacauuguggaa
gaagcuaaaaagguaaaaccaacagugguuguuaaugcagccaauguuuaccuuaaacauggaggagguguugeag

gagccuuaaauaaggcuacuaacaaugccaugcaaguugaaucugaugauuacauagcuacuaauggaccacuuaaa
gugggugguaguuguguuuuaagcggacacaaucuugcuaaacacugucuucauguugucggeccaaauguuaacaa
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aggugaagacauucaacuucuuaagagugcuuaugaaaauuuuaaucagcacgaaguucuacuugcaccauuauuau
cagcugguauuuuuggugcugacccuauacauucuuuaagaguuuguguagauacuguucgcacaaaugucuacuua
gcugucuuugauaaaaaucucuaugacaaacuuguuucaagcuuuuuggaaaugaagagugaaaagcaaguugaac
aaaagaucgcugagauuccuaaagaggaaguuaagccauuuauaacugaaaguaaaccuucaguugaacagagaaa
acaagaugauaagaaaaucaaagcuuguguugaagaaguuacaacaacucuggaagaaacuaaguuccucacagaa
aacuuguuacuuuauauugacauuaauggcaaucuucauccagauucugccacucuuguuagugacauugacaucac
uuucuuaaagaaagaugcuccauauauagugggugauguuguucaagaggguguuuuaacugeugugguuauaccu
acuaaaaaggcugguggcacuacugaaaugcuagcgaaagcuuugagaaaagugccaacagacaauuauauaaccac
uuacccgggucaggguuuaaaugguuacacuguagaggaggcaaagacagugcuuaaaaaguguaaaagugccuuu
uacauucuaccaucuauuaucucuaaugagaagcaagaaauucuuggaacuguuucuuggaauuugcgagaaaugeu
ugcacaugcagaagaaacacgcaaauuaaugcecugucuguguggaaacuaaagccauaguuucaacuauacagegua
aauauaaggguauuaaaauacaagagggugugguugauuauggugcuagauuuuacuuuuacaccaguaaaacaac
uguagcgucacuuaucaacacacuuaacgaucuaaaugaaacucuuguuacaaugccacuuggeuauguaacacaug
gcuuaaauuuggaagaagcugcucgguauaugagaucucucaaagugecagcuacaguuucuguuucuucaccugau
gcuguuacagcguauaaugguuaucuuacuucuucuucuaaaacaccugaagaacauuuuauugaaaccaucucacu
ugcugguuccuauaaagauugguccuauucuggacaaucuacacaacuagguauagaauuucuuaagagaggugau
aaaaguguauauuacacuaguaauccuaccacauuccaccuagauggugaaguuaucaccuuugacaaucuuaagac
acuucuuucuuugagagaagugaggacuauuaagguguuuacaacaguagacaacauuaaccuccacacgcaaguug
uggacaugucaaugacauauggacaacaguuugguccaacuuauuuggauggagceugauguuacuaaaauaaaacc
ucauaauucacaugaagguaaaacauuuuauguuuuaccuaaugaugacacucuacguguugaggeuuuugaguac
uaccacacaacugauccuaguuuucuggguagguacaugucagcauuaaaucacacuaaaaaguggaaauacccaca
aguuaaugguuuaacuucuauuaaaugggcagauaacaacuguuaucuugccacugcauuguuaacacuccaacaaa
uagaguugaaguuuaauccaccugcucuacaagaugcuuauuacagagcaagggcuggugaagcugcuaacuuuugu
gcacuuaucuuagccuacuguaauaagacaguaggugaguuaggugauguuagagaaacaaugaguuacuuguuuc
aacaugccaauuuagauucuugcaaaagagucuugaacgugguguguaaaacuuguggacaacagcagacaacccuu
aaggguguagaagcuguuauguacaugggcacacuuucuuaugaacaauuuaagaaagguguucagauaccuugua
cgugugguaaacaagcuacaaaauaucuaguacaacaggagucaccuuuuguuaugaugucagcaccaccugeucag
uaugaacuuaagcaugguacauuuacuugugcuagugaguacacugguaauuaccaguguggucacuauaaacaua
uaacuucuaaagaaacuuuguauugcauagacggugcuuuacuuacaaaguccucagaauacaaagguccuauuacg
gauguuuucuacaaagaaaacaguuacacaacaaccauaaaaccaguuacuuauaaauuggaugguguuguuugua
cagaaauugacccuaaguuggacaauuauuauaagaaagacaauucuuauuucacagagcaaccaauugaucuugua
ccaaaccaaccauauccaaacgcaagcuucgauaauuuuaaguuuguaugugauaauaucaaauuugeugaugauuu
aaaccaguuaacugguuauaagaaaccugcuucaagagagcuuaaaguuacauuuuucccugacuuaaauggugaug
ugguggcuauugauuauaaacacuacacacccucuuuuaagaaaggagcuaaauuguuacauaaaccuauuguuugg
cauguuaacaaugcaacuaauaaagccacguauaaaccaaauaccugguguauacguugucuuuggagcacaaaacc
aguugaaacaucaaauucguuugauguacugaagucagaggacgcgcagggaauggauaaucuugecugcgaagauc
uaaaaccagucucugaagaaguaguggaaaauccuaccauacagaaagacguucuugaguguaaugugaaaacuacc
gaaguuguaggagacauuauacuuaaaccagcaaauaauaguuuaaaaauuacagaagagguuggecacacagauc
uaauggcugcuuauguagacaauucuagucuuacuauuaagaaaccuaaugaauuaucuagaguauuagguuugaa
aacccuugcuacucaugguuuagcugcuguuaauagugucccuugggauacuauagcuaauuaugcuaagecuuuuc
uuaacaaaguuguuaguacaacuacuaacauaguuacacgguguuuaaaccguguuuguacuaauuauaugecuua
uuucuuuacuuuauugcuacaauuguguacuuuuacuagaaguacaaauucuagaauuaaagcaucuaugecgacua
cuauagcaaagaauacuguuaagagugucgguaaauuuugucuagaggcuucauuuaauuauuugaagucaccuaa
uuuuucuaaacugauaaauauuauaauuugguuuuuacuauuaaguguuugccuagguucuuuaaucuacucaacc
gcugcuuuagguguuuuaaugucuaauuuaggcaugecuucuuacuguacugguuacagagaaggeuauuugaacuc
uacuaaugucacuauugcaaccuacuguacugguucuauaccuuguaguguuugucuuagugguuuagauucuuuag
acaccuauccuucuuuagaaacuauacaaauuaccauuucaucuuuuaaaugggauuuaacugcuuuuggeuuaguu
gcagagugguuuuuggcauauauucuuuucacuagguuuuucuauguacuuggauuggcugcaaucaugcaauugu
uuuucagcuauuuugcaguacauuuuauuaguaauucuuggcuuaugugguuaauaauuaaucuuguacaaaugge
cccgauuucagcuaugguuagaauguacaucuucuuugcaucauuuuauuauguauggaaaaguuaugugcauguu



guagacgguuguaauucaucaacuuguaugauguguuacaaacguaauagagcaacaagagucgaauguacaacua
uuguuaaugguguuagaagguccuuuuaugucuaugcuaauggagguaaaggcuuuugcaaacuacacaauuggaa
uuguguuaauugugauacauucugugcugguaguacauuuauuagugaugaaguugcgagagacuugucacuacag
uuuaaaagaccaauaaauccuacugaccagucuucuuacaucguugauaguguuacagugaagaaugguuccaucca
ucuuuacuuugauaaagcuggucaaaagacuuaugaaagacauucucucucucauuuuguuaacuuagacaaccuga
gagcuaauaacacuaaagguucauugccuauuaauguuauaguuuuugaugguaaaucaaaaugugaagaaucauc
ugcaaaaucagcgucuguuuacuacagucagcuuaugugucaaccuauacuguuacuagaucaggcauuagugucug
auguuggugauagugcggaaguugcaguuaaaauguuugaugcuuacguuaauacguuuucaucaacuuuuaacgu
accaauggaaaaacucaaaacacuaguugcaacugcagaagcugaacuugcaaagaauguguccuuagacaaugucu
uaucuacuuuuauuucagcageucggcaaggguuuguugauucagauguagaaacuaaagauguuguugaaugucu
Uaaauugucacaucaaucugacauagaaguuacuggcgauaguuguaauaacuauaugeucaccuauaacaaaguug
aaaacaugacaccccgugaccuuggugcuuguauugacuguagugcegcgucauauuaaugegcagguagcaaaaagu
cacaacauugcuuugauauggaacguuaaagauuucaugucauugucugaacaacuacgaaaacaaauacguaguge
ugcuaaaaagaauaacuuaccuuuuaaguugacaugugcaacuacuagacaaguuguuaauguuguaacaacaaag
auagcacuuaaggguggu



Kabarcik Yapici: NSP4

NSP4, diger proteinlerle birleserek, enfekte olmus hiicrelerde sivi dolu kabarciklarin
olugmasina yardimci olur. Bu baloncuklarin i¢inde, viriisiin yeni kopyalar1 i¢in parcalar
montajlanir.

aaaauuguuaauaauugguugaagcaguuaauuaaaguuacacuuguguuccuuuuuguugcugcuauuuucuauu
uaauaacaccuguucaugucaugucuaaacauacugacuuuucaagugaaaucauaggauacaaggcuauugauggu
ggugucacucgugacauagcaucuacagauacuuguuuugcuaacaaacaugcugauuuugacacaugguuuageca
gcguggugguaguuauacuaaugacaaagcuugeccauugauugeugeagucauaacaagagaaguggguuuuguc
gugccugguuugccuggeacgauauuacgcacaacuaauggugacuuuuugcauuucuuaccuagaguuuuuaguge
aguugguaacaucuguuacacaccaucaaaacuuauagaguacacugacuuugcaacaucagcuuguguuuuggeug
cugaauguacaauuuuuaaagaugcuucugguaagccaguaccauauuguuaugauaccaauguacuagaagguuc
uguugcuuaugaaaguuuacgcccugacacacguuaugugeucauggauggeucuauuauucaauuuccuaacaccu
accuugaagguucuguuagagugguaacaacuuuugauucugaguacuguaggcacggcacuugugaaagaucaga
agcugguguuuguguaucuacuagugguagauggguacuuaacaaugauuauuacagaucuuuaccaggaguuuuc
ugugguguagaugcuguaaauuuacuuacuaauauguuuacaccacuaauucaaccuauuggugeuuuggacauauc
agcaucuauaguagcuggugguauuguagcuaucguaguaacaugccuugccuacuauuuuaugagguuuagaaga
gcuuuuggugaauacagucauguaguugccuuuaauacuuuacuauuccuuaugucauucacuguacucuguuuaac
accaguuuacucauucuuaccugguguuuauucuguuauuuacuuguacuugacauuuuaucuuacuaaugauguuu
cuuuuuuagcacauauucaguggaugguuauguucacaccuuuaguaccuuucuggauaacaauugcuuauaucauu
uguauuuccacaaagcauuucuauugguucuuuaguaauuaccuaaagagacguguagucuuuaaugguguuuccu
uuaguacuuuugaagaagcugcgeugugeaccuuuuuguuaaauaaagaaauguaucuaaaguugeguagugaugu
gcuauuaccucuuacgcaauauaauagauacuuagcucuuuauaauaaguacaaguauuuuaguggagcaauggau
acaacuagcuacagagaagcugcuuguugucaucucgcaaaggcucucaaugacuucaguaacucagguucugaugu
ucuuuaccaaccaccacaaaccucuaucaccucageuguuuugeag



Makas Protein: NSP5

Bu protein, diger NSP proteinlerini kesip isleyerek islevsel hale gelmelerini saglar.

agugguuuuagaaaaauggcauucccaucugguaaaguugaggguuguaugguacaaguaacuugugguacaacua
cacuuaacggucuuuggcuugaugacguaguuuacuguccaagacaugugaucugcaccucugaagacaugcuuaac
cCuaauuaugaagauuuacucauucguaagucuaaucauaauuucuugguacaggcugguaauguucaacucagggu
uauuggacauucuaugcaaaauuguguacuuaagcuuaagguugauacagccaauccuaagacaccuaaguauaagu
uuguucgcauucaaccaggacagacuuuuucaguguuagcuuguuacaaugguucaccaucugguguuuaccaaugu
gcuaugaggcccaauuucacuauuaaggguucauuccuuaaugguucaugugguaguguugguuuuaacauagauu
augacugugucucuuuuuguuacaugcaccauauggaauuaccaacuggaguucaugcuggcacagacuuagaaggu
aacuuuuauggaccuuuuguugacaggcaaacagcacaagcagcugguacggacacaacuauuacaguuaauguuuu
agcuugguuguacgcugcuguuauaaauggagacaggugguuucucaaucgauuuaccacaacucuuaaugacuuua
accuuguggcuaugaaguacaauuaugaaccucuaacacaagaccauguugacauacuaggaccucuuucugeucaa
acuggaauugccguuuuagauaugugugcuucauuaaaagaauuacugcaaaaugguaugaauggacguaccauau
uggguagugcuuuauuagaagaugaauuuacaccuuuugauguuguuagacaaugeucagguguuacuuuccaa



Kopiik Kabarcik Fabrikasi: NSP6

Viriis kabarcik fabrikasi yapmak icin NSP3 ve NSP4 ile ¢alisir.

agugcagugaaaagaacaaucaaggguacacaccacugguuguuacucacaauuuugacuucacuuuuaguuuuagu
ccagaguacucaauggucuuuguucuuuuuuuuguaugaaaaugccuuuuuaccuuuugcuauggguauuauugeu
augucugcuuuugcaaugauguuugucaaacauaagcaugcauuucucuguuuguuuuuguuaccuucucuugecac
uguagcuuauuuuaauauggucuauaugccugcuaguugggugaugcguauuaugacaugguuggauaugguugau
acuaguuugucugguuuuaagcuaaaagacuguguuauguaugcaucagcuguaguguuacuaauccuuaugacag
caagaacuguguaugaugauggugcuaggagaguguggacacuuaugaaugucuugacacucguuuauaaaguuua
uuaugguaaugcuuuagaucaagccauuuccaugugggeucuuauaaucucuguuacuucuaacuacucagguguag
uuacaacugucauguuuuuggccagagguauuguuuuuauguguguugaguauugceccuauuuucuucauaacugg
uaauacacuucaguguauaaugcuaguuuauuguuucuuaggcuauuuuuguacuuguuacuuuggecucuuuugu
uuacucaaccgcuacuuuagacugacucuugguguuuaugauuacuuaguuucuacacaggaguuuagauauaugaa
uucacagggacuacucccacccaagaauagcauagaugccuucaaacucaacauuaaauuguuggguguugguggea
aaccuuguaucaaaguagccacuguacag
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Kopyalama Asistani Proteinler: NSP7 ve NSP8

Bu iki protein, NSP12'ye yardimei olur ve beraber yeni RNA genomunun yapilip bir viriisiin
icine girmesine bdylece yeni viriis kopyalariin yapilmasina yardimci olur.

ucuaaaaugucagauguaaagugcacaucaguagucuuacucucaguuuugcaacaacucagaguagaaucaucauc
uaaauugugggcucaauguguccaguuacacaaugacauucucuuagcuaaagauacuacugaagecuuugaaaaaa
ugguuucacuacuuucuguuuugcuuuccaugcagggugcuguagacauaaacaagcuuugugaagaaaugeuggac
aacagggcaaccuuacaa

gcuauagccucagaguuuaguucccuuccaucauaugcagcuuuugeuacugcucaagaagcuuaugageaggeugu
ugcuaauggugauucugaaguuguucuuaaaaaguugaagaagucuuugaauguggcuaaaucugaauuugaccgu
gaugcagccaugcaacguaaguuggaaaagauggeugaucaagcuaugacccaaauguauaaacaggcuagaucuga
ggacaagagggcaaaaguuacuagugcuaugcagacaaugcuuuucacuaugcuuagaaaguuggauaaugaugea
cucaacaacauuaucaacaaugcaagagaugguuguguucccuugaacauaauaccucuuacaacagcagccaaacu
aaugguugucauaccagacuauaacacauauaaaaauacgugugaugguacaacauuuacuuaugcaucagcauugu
gggaaauccaacagguuguagaugcagauaguaaaauuguucaacuuagugaaauuaguauggacaauucaccuaa
uuuagcauggccucuuauuguaacagcuuuaagggcecaauucugeugucaaauuacag
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Hiicrenin Tam Kalbine (Cekirdege) Giden Protein: NSP9

Bu protein, hiicrelerde kromozomlarimizin i¢inde bulundugu ¢ekirdegin i¢ine sizar (¢ekirdek
kanal veya porlarindan). Bu durum, ¢ekirdeklerin i¢ine ve disina molekiillerin hareketini
etkileyebilir. Ancak, bunu hangi amagla yaptig1 belli degil.

aauaaugagcuuaguccuguugcacuacgacagaugucuugugcugccgguacuacacaaacugcuugeacugauga
caaugcguuagcuuacuacaacacaacaaagggagguagguuuguacuugcacuguuauccgauuuacaggauuuga
aaugggcuagauucccuaagagugauggaacugguacuaucuauacagaacuggaaccaccuuguagguuuguuaca
gacacaccuaaagguccuaaagugaaguauuuauacuuuauuaaaggauuaaacaaccuaaauagagguaugguac

uugguaguuuagcugccacaguacgucuacaa
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Genetik Kamuflaj Proteini: NSP10

Viriis RNA’s1 hiicrlerimize girince, bu RNA’y1 bulup pargalayan antiviral proteinlerimiz

vardir. Bu protein, NSP16 ile birlikte calisarak viriisiin genlerini kamufle eder ve bdylece onu
saldiridan korur.

gcugguaaugcaacagaagugccugccaauucaacuguauuaucuuucugugcuuuugeuguagaugeugeuaaage
uuacaaagauuaucuagcuagugggggacaaccaaucacuaauuguguuaagauguuguguacacacacugguacug
gucaggcaauaacaguuacaccggaagccaauauggaucaagaauccuuugguggugcaucguguugucuguacuge
cguugccacauagaucauccaaauccuaaaggauuuugugacuuaaaagguaaguauguacaaauaccuacaacuug

ugcuaaugacccuguggguuuuacacuuaaaaacacagucuguaccgucugcgguauguggaaagguuauggeugua
guugugaucaacuccgcgaacccaugeuucag
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Kopyalama Makinesi Protein: NSP12

Bu protein, genetik harflerden yeni viriis genomlari olusturur. Bir antiviral olan remdesivir’in
diger koronaviriislerde NSP12'yi inhibe ettigi gosterildi. Bu ilacin Covid-19'u tedavi edip
edemeyecegi simdilerde onemli bir arastirma konusu.

Enfekte hiicrenin ribozomu, NSP12’ye ait ucagcugaugcacaaucguuuuuaaac... RNA dizisini
okumaya baglar. Daha sonra geri doner ve ugtaki c’yi tekrar okur, sdyle devam eder:

...Cggguuugcgguguaagugcageccgucuuacaccgugeggcacaggeacuaguacugaugucguauacagggeuu
uugacaucuacaaugauaaaguagcugguuuugcuaaauuccuaaaaacuaauuguugucgcuuccaagaaaaggac
gaagaugacaauuuaauugauucuuacuuuguaguuaagagacacacuuucucuaacuaccaacaugaagaaacaau
uuauaauuuacuuaaggauuguccagcuguugcuaaacaugacuucuuuaaguuuagaauagacggugacauggua
ccacauauaucacgucaacgucuuacuaaauacacaauggcagaccucgucuaugcuuuaaggcauuuugaugaagg
uaauugugacacauuaaaagaaauacuugucacauacaauuguugugaugaugauuauuucaauaaaaaggacugg
uaugauuuuguagaaaacccagauauauuacgcguauacgccaacuuaggugaacguguacgccaagcuuuguuaaa
aacaguacaauucugugaugccaugcgaaaugcugguauuguugguguacugacauuagauaaucaagaucucaau
gguaacugguaugauuucggugauuucauacaaaccacgccagguaguggaguuccuguuguagauucuuauuauuc
auuguuaaugccuauauuaaccuugaccagggcuuuaacugcagagucacauguugacacugacuuaacaaagccuu
acauuaagugggauuuguuaaaauaugacuucacggaagagagguuaaaacucuuugaccguuauuuuaaauauug
ggaucagacauaccacccaaauuguguuaacuguuuggaugacagaugcauucugcauugugcaaacuuuaauguuu
uauucucuacaguguucccaccuacaaguuuuggaccacuagugagaaaaauauuuguugaugguguuccauuugua
guuucaacuggauaccacuucagagagcuagguguuguacauaaucaggauguaaacuuacauagecucuagacuuag
uuuuaaggaauuacuuguguaugcugecugacccugcuaugcacgcugeuucugguaaucuauuacuagauaaacgcea
cuacgugcuuuucaguageugcacuuacuaacaauguugcuuuucaaacugucaaacccgguaauuuuaacaaagac
uucuaugacuuugcugugucuaaggguuucuuuaaggaaggaaguucuguugaauuaaaacacuucuucuuugeuc
aggaugguaaugcugcuaucagcgauuaugacuacuaucguuauaaucuaccaacaaugugugauaucagacaacua
cuauuuguaguugaaguuguugauaaguacuuugauuguuacgaugguggcuguauuaaugcuaaccaagucaucy
ucaacaaccuagacaaaucagcugguuuuccauuuaauaaaugggguaaggcuagacuuuauuaugauucaaugag
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uuaugaggaucaagaugcacuuuucgcauauacaaaacguaaugucaucccuacuauaacucaaaugaaucuuaagu
augccauuagugcaaagaauagagcucgcaccguageuggugucucuaucuguaguacuaugaccaauagacaguuu
caucaaaaauuauugaaaucaauagccgecacuagaggagcuacuguaguaauuggaacaagcaaauucuauggugg
uuggcacaacauguuaaaaacuguuuauagugauguagaaaacccucaccuuauggguugggauuauccuaaaugu
gauagagccaugccuaacaugcuuagaauuauggecucacuuguucuugeucgcaaacauacaacguguuguageuu
gucacaccguuucuauagauuagcuaaugagugugcucaaguauugagugaaauggucauguguggegguucacua
uauguuaaaccagguggaaccucaucaggagaugcecacaacugcuuaugcuaauaguguuuuuaacauuugucaage
ugucacggccaauguuaaugcacuuuuaucuacugaugguaacaaaauugccgauaaguauguccgcaauuuacaac
acagacuuuaugagugucucuauagaaauagagauguugacacagacuuugugaaugaguuuuacgcauauuugceg
uaaacauuucucaaugaugauacucucugacgaugcuguuguguguuucaauagcacuuaugcaucucaaggucuag
uggcuagcauaaagaacuuuaagucaguucuuuauuaucaaaacaauguuuuuaugucugaagcaaaauguuggac
ugagacugaccuuacuaaaggaccucaugaauuuugcucucaacauacaaugcuaguuaaacagggugaugauuaug
uguaccuuccuuacccagauccaucaagaauccuaggggecggeuguuuuguagaugauaucguaaaaacagauggu
acacuuaugauugaacgguucgugucuuuagcuauagaugcuuacccacuuacuaaacauccuaaucaggaguauge
ugaugucuuucauuuguacuuacaauacauaagaaagcuacaugaugaguuaacaggacacauguuagacauguau
ucuguuaugcuuacuaaugauaacacuucaagguauugggaaccugaguuuuaugaggcuauguacacaccgcauac
agucuuacag

Bagka bir dizi olan NSP11, bu RNA dizisi ile iist liste ¢cakisir. Ancak bu gen (NSP11)
tarafindan kodlanan kiiciik proteinin herhangi bir islevi olup olmadig1 acik degil.
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Diigiimii Ciizen Protein: NSP13

Normalde viriis RNA’s1, karmasik biikiilmelere ve doniiglere sahip bir sarili molekiildiir.
NSP13'iin bu diigiim ve biikiilmeleri agarak diger proteinlerin ifade edilmesini sagliyor.

gcuguuggggcuuguguucuuugcaauucacagacuucauuaagauguggugcuugcauacguagaccauucuuaug
uuguaaaugcuguuacgaccaugucauaucaacaucacauaaauuagucuugucuguuaauccguauguuugcaaug
cuccagguugugaugucacagaugugacucaacuuuacuuaggagguaugagcuauuauuguaaaucacauaaacca
cccauuaguuuuccauugugugcuaauggacaaguuuuugguuuauauaaaaauacauguguugguagcgauaaug
uuacugacuuuaaugcaauugcaacaugugacuggacaaaugcuggugauuacauuuuagcuaacaccuguacugaa
agacucaagcuuuuugcagcagaaacgcucaaagcuacugaggagacauuuaaacugucuuaugguauugeuacugu
acgugaagugcugucugacagagaauuacaucuuucaugggaaguugguaaaccuagaccaccacuuaaccgaaauu
augucuuuacugguuaucguguaacuaaaaacaguaaaguacaaauaggagaguacaccuuugaaaaaggugacua
uggugaugcuguuguuuaccgagguacaacaacuuacaaauuaaauguuggugauuauuuugugcugacaucacau
acaguaaugccauuaagugcaccuacacuagugccacaagagcacuauguuagaauuacuggcuuauacccaacacu
caauaucucagaugaguuuucuagcaauguugcaaauuaucaaaagguugguaugcaaaaguauucuacacuccagg
gaccaccugguacugguaagagucauuuugcuauuggecuageucucuacuacccuucugeucgcauaguguauaca
gcuugcucucaugccgcuguugaugcacuaugugagaaggcauuaaaauauuugccuauagauaaauguaguagaa
uuauaccugcacgugcucguguagaguguuuugauaaauucaaagugaauucaacauuagaacaguaugucuuuug
uacuguaaaugcauugccugagacgacagcagauauaguugucuuugaugaaauuucaauggecacaaauuaugau
uugaguguugucaaugccagauuacgugcuaagcacuauguguacauuggegacccugecucaauuaccugeaccacy
cacauugcuaacuaagggcacacuagaaccagaauauuucaauucaguguguagacuuaugaaaacuauagguccag
acauguuccucggaacuugucggcguuguccugcugaaauuguugacacugugagugcuuugguuuaugauaauaag
cuuaaagcacauaaagacaaaucagcucaaugcuuuaaaauguuuuauaaggguguuaucacgcaugauguuucauc
ugcaauuaacaggccacaaauaggcgugguaagagaauuccuuacacguaacccugcuuggagaaaageugucuuua
uuucaccuuauaauucacagaaugcuguagcecucaaagauuuugggacuaccaacucaaacuguugauucaucacag
ggcucagaauaugacuaugucauauucacucaaaccacugaaacagcucacucuuguaauguaaacagauuuaaugu
ugcuauuaccagagcaaaaguaggcauacuuugcauaaugucugauagagaccuuuaugacaaguugcaauuuacaa
gucuugaaauuccacguaggaauguggcaacuuuacaa
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Viral Hata Diizeltici Protein: NSP14

NSP12, koronaviriis genomunu kopyalarken, bazen yeni kopyaya yanlis bir harf ekler. NSP14
bu hatalar1 keser, bdylece bunun yerine dogru harf eklenebilir.

gcugaaaauguaacaggacucuuuaaagauuguaguaagguaaucacuggguuacauccuacacaggcaccuacaca
ccucaguguugacacuaaauucaaaacugaagguuuauguguugacauaccuggcauaccuaaggacaugaccuaua
gaagacucaucucuaugauggguuuuaaaaugaauuaucaaguuaaugguuacccuaacauguuuaucacccgegaa
gaagcuauaagacauguacgugcauggauuggcuucgaugucgaggggugucaugcuacuagagaageuguuggua
ccaauuuaccuuuacagcuagguuuuucuacagguguuaaccuaguugeuguaccuacagguuauguugauacaccu
aauaauacagauuuuuccagaguuagugcuaaaccaccgecuggagaucaauuuaaacaccucauaccacuuaugua
caaaggacuuccuuggaauguagugcguauaaagauuguacaaauguuaagugacacacuuaaaaaucucucugaca
gagucguauuugucuuaugggcacauggcuuugaguugacaucuaugaaguauuuugugaaaauaggaccugageg
caccuguugucuaugugauagacgugccacaugcuuuuccacugeuucagacacuuaugecuguuggeaucauucua
uuggauuugauuacgucuauaauccguuuaugauugauguucaacaaugggguuuuacagguaaccuacaaagcaa
ccaugaucuguauugucaaguccaugguaaugcacauguagcuaguugugaugcaaucaugacuaggugucuageug
uccacgagugcuuuguuaagcguguugacuggacuauugaauauccuauaauuggugaugaacugaagauuaauge
ggcuuguagaaagguucaacacaugguuguuaaagcugcauuauuagcagacaaauucccaguucuucacgacauug
guaacccuaaagcuauuaaguguguaccucaagcugauguagaauggaaguucuaugaugeacagecuuguagugac
aaagcuuauaaaauagaagaauuauucuauucuuaugccacacauucugacaaauucacagaugguguaugecuauu
uuggaauugcaaugucgauagauauccugcuaauuccauuguuuguagauuugacacuagagugcuaucuaaccuua
acuugccugguugugaugguggcaguuuguauguaaauaaacaugcauuccacacaccagcuuuugauaaaagugeu
uuuguuaauuuaaaacaauuaccauuuuucuauuacucugacaguccaugugagucucauggaaaacaaguaguguc
agauauagauuauguaccacuaaagucugcuacguguauaacacguugcaauuuagguggugeugucuguagacauc
augcuaaugaguacagauuguaucucgaugcuuauaacaugaugaucucagcuggcuuuageuuguggguuuacaa
acaauuugauacuuauaaccucuggaacacuuuuacaagacuucag
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Temizlik¢i Protein: NSP15

Bu proteinin, enfekte hiicrenin antiviral savunmasindan kagmak i¢in, viriisiin ise yaramaz
parcalini ortadan kaldirdig: saniliyor.

agaguuuagaaaauguggcuuuuaauguuguaaauaagggacacuuugauggacaacagggugaaguaccaguuuc
uaucauuaauaacacuguuuacacaaaaguugaugguguugauguagaauuguuugaaaauaaaacaacauuaccu
guuaauguagcauuugagcuuugggcuaagcgcaacauuaaaccaguaccagaggugaaaauacucaauaauuugg
guguggacauugcugcuaauacugugaucugggacuacaaaagagaugcuccagcacauauaucuacuauugguguu
uguucuaugacugacauagccaagaaaccaacugaaacgauuugugeaccacucacugucuuuuuugaugguagagu
ugauggucaaguagacuuauuuagaaaugcccguaaugguguucuuauuacagaagguaguguuaaagguuuacaa
ccaucuguaggucccaaacaagcuagucuuaauggagucacauuaauuggagaagccguaaaaacacaguucaauua
uuauaagaaaguugaugguguuguccaacaauuaccugaaacuuacuuuacucagaguagaaauuuacaagaauuu
aaacccaggagucaaauggaaauugauuucuuagaauuagcuauggaugaauucauugaacgguauaaauuagaag
gcuaugccuucgaacauaucguuuauggagauuuuagucauagucaguuaggugguuuacaucuacugauuggacu
agcuaaacguuuuaaggaaucaccuuuugaauuagaagauuuuauuccuauggacaguacaguuaaaaacuauuuc
auaacagaugcgcaaacagguucaucuaaguguguguguucuguuauugauuuauuacuugaugauuuuguugaaa
Uaauaaaaucccaagauuuaucuguaguuucuaagguugucaaagugacuauugacuauacagaaauuucauuuau
gcuuugguguaaagauggccauguagaaacauuuuacccaaaauuacaa
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Bir Baska Kamuflaj Proteini NSP16

NSP16, NSP10 ile birlikte calisarak, viriis genlerini parg¢alayan proteinlerimizden
saklanmasina yardimci oluyor.

ucuagucaagcguggcaaccggguguugcuaugccuaaucuuuacaaaaugcaaagaaugcuauuagaaaaguguga
ccuucaaaauuauggugauagugcaacauuaccuaaaggcauaaugaugaaugucgcaaaauauacucaacuguguc
aauauuuaaacacauuaacauuagcuguacccuauaauaugagaguuauacauuuuggugeugguucugauaaagg
aguugcaccagguacagcuguuuuaagacagugguugcecuacggguacgeugcuugucgauucagaucuuaaugacu
uugucucugaugcagauucaacuuugauuggugauugugcaacuguacauacagcuaauaaaugggaucucauuau
uagugauauguacgacccuaagacuaaaaauguuacaaaagaaaaugacucuaaagaggguuuuuucacuuacauu
uguggguuuauacaacaaaagcuagcucuuggagguuccguggcuauaaagauaacagaacauucuuggaaugeug
aucuuuauaagcucaugggacacuucgcaugguggacagccuuuguuacuaaugugaaugegucaucaucugaagea
uuuuUaauuggauguaauuaucuuggcaaaccacgcgaacaaauagaugguuaugucaugcaugcaaauuacauau
uuuggaggaauacaaauccaauucaguugucuuccuauucuuuauuugacaugaguaaauuuccccuuaaauuaagg
gguacugcuguuaugucuuuaaaagaaggucaaaucaaugauaugauuuuaucucuucuuaguaaagguagacuua
uaauuagagaaaacaacagaguuguuauuucuagugauguucuuguuaacaacuaaacgaaca
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Spike Proteini: S

Bagsak (diken) proteini, koronaviriisiin RNA'sin1 koruyan dis katmanini olusturan dort yapisal
proteinden (S, E, M ve N) biridir. Yapisal proteinler ayrica viriisiin yeni kopyalarinin ingasina
ve salinmasina yardimci olur.

S proteinleri, kendilerini ii¢lii gruplar halinde diizenleyerek viriisiin yiizeyinde belirgin sivri
uglar olustururlar. Koronaviriislerin adi bu tag benzeri yapilardan geliyor.
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Spike’1n bir kismi, insan solunum yolundaki belirli hiicrelerin ylizeyinde olan ACE2
reseptoriine (asagida sar1 renkte) baglanir. Viriis daha sonra hiicreyi istila eder.
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Yeni koronaviriis olan SARS-CoV-2'deki S proteini geni, 12 yeni genetik harfe sahiptir:
ccucggcegggca. Bu mutasyon, sivri uglarin insan hiicrelerine sikica baglanmasina yardimci
olabilir. Bu durum, yarasalara ve diger tiirlere bulasan bir viriisiin evriminde énemli bir adimi
olusturmustur.

Bazi bilimsel ekipler, sivri u¢larin insan hiicrelerine yapismasini1 6nleyebilecek asilar
tasarlamaktadir.
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auguuuguuuuucuuguuuuauugccacuagucucuagucaguguguuaaucuuacaaccagaacucaauuacccce
ugcauacacuaauucuuucacacgugguguuuauuacccugacaaaguuuucagauccucaguuuuacauucaacuc
aggacuuguucuuaccuuucuuuuccaauguuacuugguuccaugcuauacaugucucugggaccaaugguacuaag
agguuugauaacccuguccuaccauuuaaugaugguguuuauuuugcuuccacugagaagucuaacauaauaagagg
cuggauuuuugguacuacuuuagauucgaagacccagucccuacuuauuguuaauaacgcuacuaauguuguuauua
aagucugugaauuucaauuuuguaaugauccauuuuuggguguuuauuaccacaaaaacaacaaaaguuggaugga
aagugaguucagaguuuauucuagugcgaauaauugcacuuuugaauaugucucucagccuuuucuuauggaccuug
aaggaaaacaggguaauuucaaaaaucuuagggaauuuguguuuaagaauauugaugguuauuuuaaaauauauuc
uaagcacacgccuauuaauuuagugcgugaucucccucaggguuuuucggcuuuagaaccauugguagauuugecaa
uagguauuaacaucacuagguuucaaacuuuacuugcuuuacauagaaguuauuugacuccuggugauucuucuuca
gguuggacagcuggugcugcagcuuauuauguggguuaucuucaaccuaggacuuuucuauuaaaauauaaugaaa
auggaaccauuacagaugcuguagacugugcacuugacccucucucagaaacaaaguguacguugaaauccuucacu
guagaaaaaggaaucuaucaaacuucuaacuuuagaguccaaccaacagaaucuauuguuagauuuccuaauauuac
aaacuugugcccuuuuggugaaguuuuuaacgecaccagauuugcaucuguuuaugcuuggaacaggaagagaauca
gcaacuguguugcugauuauucuguccuauauaauuccgcaucauuuuccacuuuuaaguguuauggagugucuccu
acuaaauuaaaugaucucugcuuuacuaaugucuaugcagauucauuuguaauuagaggugaugaagucagacaaa
ucgcuccagggcaaacuggaaagauugcugauuauaauuauaaauuaccagaugauuuuacaggeugeguuauageu
uggaauucuaacaaucuugauucuaagguuggugguaauuauaauuaccuguauagauuguuuaggaagucuaauc
ucaaaccuuuugagagagauauuucaacugaaaucuaucaggccgguageacaccuuguaaugguguugaagguuuu
aauuguuacuuuccuuuacaaucauaugguuuccaacccacuaaugguguugguuaccaaccauacagaguaguagu
acuuucuuuugaacuucuacaugcaccagcaacuguuuguggaccuaaaaagucuacuaauuugguuaaaaacaaau
gugucaauuucaacuucaaugguuuaacaggcacagguguucuuacugagucuaacaaaaaguuucugccuuuccaa
caauuuggcagagacauugcugacacuacugaugcuguccgugauccacagacacuugagauucuugacauuacacce
auguucuuuugguggugucaguguuauaacaccaggaacaaauacuucuaaccagguugcuguucuuuaucaggaug
uuaacugcacagaagucccuguugcuauucaugcagaucaacuuacuccuacuuggeguguuuauucuacagguucu
aauguuuuucaaacacgugcaggcuguuuaauaggggcugaacaugucaacaacucauaugagugugacauacccau
uggugcagguauaugcgcuaguuaucagacucagacuaauucuccucggegggeacguaguguagcuagucaaucca
ucauugccuacacuaugucacuuggugcagaaaauucaguugcuuacucuaauaacucuauugecauacccacaaau
uuuacuauuaguguuaccacagaaauucuaccagugucuaugaccaagacaucaguagauuguacaauguacauuug
uggugauucaacugaaugcagcaaucuuuuguugcaauauggcaguuuuuguacacaauuaaaccgugcuuuaacug
gaauagcuguugaacaagacaaaaacacccaagaaguuuuugcacaagucaaacaaauuuacaaaacaccaccaauu
aaagauuuuggugguuuuaauuuuucacaaauauuaccagauccaucaaaaccaagcaagaggucauuuauugaag
aucuacuuuucaacaaagugacacuugcagaugcuggcuucaucaaacaauauggugauugecuuggugauauugeu
gcuagagaccucauuugugcacaaaaguuuaacggccuuacuguuuugecaccuuugeucacagaugaaaugauuge
ucaauacacuucugcacuguuagcggguacaaucacuucugguuggaccuuuggugcaggugeugcauuacaaauac
cauuugcuaugcaaauggcuuauagguuuaaugguauuggaguuacacagaauguucucuaugagaaccaaaaauu
gauugccaaccaauuuaauagugcuauuggcaaaauucaagacucacuuucuuccacagcaagugcacuuggaaaac
uucaagauguggucaaccaaaaugcacaagcuuuaaacacgcuuguuaaacaacuuagcuccaauuuuggugcaauu
ucaaguguuuuaaaugauauccuuucacgucuugacaaaguugaggcugaagugcaaauugauagguugaucacag
gcagacuucaaaguuugcagacauaugugacucaacaauuaauuagagcugcagaaaucagagcuucugcuaaucuu
gcugcuacuaaaaugucagaguguguacuuggacaaucaaaaagaguugauuuuuguggaaagggcuaucaucuua
uguccuucccucagucagcaccucaugguguagucuucuugcaugugacuuaugucccugcacaagaaaagaacuuca
caacugcuccugccauuugucaugauggaaaagcacacuuuccucgugaaggugucuuuguuucaaauggeacacac
ugguuuguaacacaaaggaauuuuuaugaaccacaaaucauuacuacagacaacacauuugugucugguaacuguga
uguuguaauaggaauugucaacaacacaguuuaugauccuuugcaaccugaauuagacucauucaaggaggaguua
gauaaauauuuuaagaaucauacaucaccagauguugauuuaggugacaucucuggcauuaaugcuucaguuguaa
acauucaaaaagaaauugaccgccucaaugagguugccaagaauuuaaaugaaucucucaucgaucuccaagaacuu
ggaaaguaugagcaguauauaaaauggccaugguacauuuggcuagguuuuauageuggeuugauugecauaguaa
uggugacaauuaugcuuugcuguaugaccaguugcuguaguugucucaagggcuguuguucuuguggauccugeuge
aaauuugaugaagacgacucugagccagugcucaaaggagucaaauuacauuacacauaaacgaacuu
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Sovmen Protein: ORF3a

SARS-CoV-2 genomu ayrica bir grup “yardimci protein” kodlar. Bunlar, viriisiin gogalmasini
kolaylagtirmak i¢in enfekte olmus hiicrenin i¢indeki ortam1 degistirir.

ORF3a proteini, enfekte olmus bir hiicrenin zarinda bir delik acarak yeni viriislerin kagmasini
kolaylastirir ve ayrica Covid-19'un en tehlikeli semptomlarindan biri olan iltihabi tetikler.

auggauuuguuuaugagaaucuucacaauuggaacuguaacuuugaagcaaggugaaaucaaggaugcuacuccuu
cagauuuuguucgcgcuacugcaacgauaccgauacaagecucacucccuuucggauggeuuauuguuggeguugeac
uucuugcuguuuuucagagcgcuuccaaaaucauaacccucaaaaagagauggcaacuagcacucuccaaggguguu
cacuuuguuugcaacuugcuguuguuguuuguaacaguuuacucacaccuuuugeucguugeugeuggecuugaage
cccuuuucucuaucuuuaugcuuuagucuacuucuugcagaguauaaacuuuguaagaauaauaaugaggeuuugge
uuugcuggaaaugccguuccaaaaacccauuacuuuaugaugcecaacuauuuucuuugcuggcauacuaauuguuac
gacuauuguauaccuuacaauaguguaacuucuucaauugucauuacuucaggugauggcacaacaaguccuauuuc
ugaacaugacuaccagauuggugguuauacugaaaaaugggaaucuggaguaaaagacuguguuguauuacacagu
uacuucacuucagacuauuaccagcuguacucaacucaauugaguacagacacugguguugaacauguuaccuucuu
caucuacaauaaaauuguugaugagccugaagaacauguccaaauucacacaaucgacgguucauccggaguuguua
auccaguaauggaaccaauuuaugaugaaccgacgacgacuacuagcgugccuuuguaagcacaageugaugaguac
gaacuu

ORF3b ayni RNA ile ¢akisir, ancak bilim adamlart SARS-CoV-2'nin protein iiretmek i¢in bu
geni kullanmip kullanmadigindan emin degil.
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Zarf Proteini: E

Zarf proteini, virlislin yagh kabarciklarini olusturmaya yardimci olan yapisal bir proteindir.
Viriis hiicrenin i¢ine girdikten sonra yapilacak isler de olabilir. Arastirmacilar, kendi
genlerimizi a¢ip kapatmaya yardimci olan proteinlere de bu proteinin yapistigini ve boylece
onlarin islevini degistirdigini zannetmektedir.

auguacucauucguuucggaagagacagguacguuaauaguuaauagcguacuucuuuuucuugeuuucgugguau

ucuugcuaguuacacuagccauccuuacugegeuucgauugugugeguacugeugcaauauuguuaacgugagucuu
guaaaaccuucuuuuuacguuuacucucguguuaaaaaucugaauucuucuagaguuccugaucuucuggucuaaac
gaacuaaauauuauauuaguuuuucuguuuggaacuuuaauuuuagec
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Membran (zar) Proteini: M

Viriisiin dis kaplamasinin bir pargasi olan baska bir yapisal protein.

Auggcagauuccaacgguacuauuaccguugaagagcuuaaaaagcuccuugaacaauggaaccuaguaauagguu
uccuauuccuuacauggauuugucuucuacaauuugccuaugccaacaggaauagguuuuuguauauaauuaaguua
auuuuccucuggcuguuauggecaguaacuuuagcuuguuuugugcuugcugcuguuuacagaauaaauuggaucac
cgguggaauugcuaucgcaauggcuugucuuguaggcuugauguggeucagcuacuucauugecuucuuucagacugu
uugcgcguacgcguuccauguggucauucaauccagaaacuaacauucuucucaacgugecacuccauggeacuauuc
ugaccagaccgcuucuagaaagugaacucguaaucggagcugugauccuucguggacaucuucguauugeuggacac
caucuaggacgcugugacaucaaggaccugccuaaagaaaucacuguugcuacaucacgaacgcuuucuuauuacaa
auugggagcuucgcagcguguagcaggugacucagguuuugeugcauacagucgeuacaggauuggcaacuauaaau
uaaacacagaccauuccaguagcagugacaauauugcuuugcuuguacaguaagugacaacag
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Sinyal Kesici Protein: ORF6

Bu aksesuar protein, enfekte olmus hiicrenin bagisiklik sistemine gonderecegi sinyali bloke
eder. Ayrica, hiicrenin viriisle savasan proteinlerini de engeller. Ayn1 savas¢i proteinler cocuk
felci ve grip gibi diger viriisler tarafindan engellenir.

auguuucaucucguugacuuucagguuacuauagcagagauauuacuaauuauuaugaggacuuuuaaaguuucca
uuuggaaucuugauuacaucauaaaccucauaauuaaaaauuuaucuaagucacuaacugagaauaaauauucuca
auuagaugaagagcaaccaauggagauugauuaaacgaac
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Viriisiin Efendisi: ORF7a

Yeni viriisler bir hiicreden kagmaya calistiginda, hiicre onlar teterin (zincire vuran) adi
verilen proteinlerle yakalayabilir. Bazi arastirmalar, ORF7a'nin enfekte bir hiicrenin tetherin
tedarikini azalttigin1 ve daha fazla virilisiin kagmasina izin verdigini gdsteriyor. Arastirmacilar
ayrica bu proteinin enfekte olmus hiicreleri intihar etmek icin tetikleyebilecegini buldular. Bu
da Covid-19'un akcigerlere verdigi hasara katkida bulunuyor.

augaaaauuauucuuuucuuggcacugauaacacucgcuacuugugagcuuuaucacuaccaagaguguguuagagg
uacaacaguacuuuuaaaagaaccuugcucuucuggaacauacgagggcaauucaccauuucauccucuageugaua
acaaauuugcacugacuugcuuuagcacucaauuugcuuuugeuuguccugacggeguaaaacacgucuaucaguua
cgugccagaucaguuucaccuaaacuguucaucagacaagaggaaguucaagaacuuuacucuccaauuuuucuuau
uguugcggcaauaguguuuauaacacuuugcuucacacucaaaagaaagacagaaugauugaacuuucauuaauug
acuucuauuugugcuuuuuagccuuucugcuauuccuuguuuuaauuaugcuuauuaucuuuugguucucacuugaa
cugcaagaucauaaugaaacuugucacgccuaaacgaac

Bu dizi ile, ORF7b 'nin dizisi iist tiste ¢cakisiyor. Ancak ORF7b geninin islevi belli degil.
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Gizemli Protein: ORF8

Bu yardimci1 proteini kodlayan gen SARS-CoV-2'yi diger koronaviriislerden 6nemli 6l¢iide
ayirir. Ancak, bunun da fonksiyonu tam belli degil.

Augaaauuucuuguuuucuuaggaaucaucacaacuguagcugcauuucaccaagaauguaguuuacagucaugua
cucaacaucaaccauauguaguugaugacccguguccuauucacuucuauucuaaaugguauauuagaguaggageu
agaaaaucagcaccuuuaauugaauugugcguggaugaggcugguucuaaaucacccauucaguacaucgauaucgg
uaauuauacaguuuccuguuuaccuuuuacaauuaauugccaggaaccuaaauuggguagucuuguagugeguugu

ucguucuaugaagacuuuuuagaguaucaugacguucguguuguuuuagauuucaucuaaacgaacaaacuaaa
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Niikleokapsid Proteini: N

N proteini viriis RNA'sin1 korur ve viriis icinde onun viriislin i¢cinde kararli olmasini saglar.
Bir¢ok N proteini birbirine baglanarak RNA'y1 uzun bir spiral seklinde sarip sarmalar:

o

3 k)
» PP

augucugauaauggaccccaaaaucagcgaaaugcacccecgcauuacguuugguggacccucagauucaacuggeag
uaaccagaauggagaacgcaguggggcgcgaucaaaacaacgucggecccaagguuuacccaauaauacugegucuu
gguucaccgeucucacucaacauggcaaggaagaccuuaaauucccucgaggacaaggcguuccaauuaacaccaaua
gcaguccagaugaccaaauuggcuacuaccgaagagcuaccagacgaauucgugguggugacgguaaaaugaaagau
cucaguccaagaugguauuucuacuaccuaggaacugggecagaageuggacuucccuauggugcuaacaaagacgg
caucauauggguugcaacugagggagccuugaauacaccaaaagaucacauuggcacccgcaauccugcuaacaaug
cugcaaucgugcuacaacuuccucaaggaacaacauugccaaaaggcuucuacgcagaagggagcagaggeggeagu
caagccucuucucguuccucaucacguagucgcaacaguucaagaaauucaacuccaggcagcaguaggggaacuucu
ccugcuagaauggcuggcaauggeggugaugeugeucuugeuuugeugeugeuugacagauugaaccageuugagag
caaaaugucugguaaaggccaacaacaacaaggccaaacugucacuaagaaaucugecugeugaggeuucuaagaage
cucggcaaaaacguacugccacuaaagcauacaauguaacacaagcuuucggeagacgugguccagaacaaacccaag
gaaauuuuggggaccaggaacuaaucagacaaggaacugauuacaaacauuggcecgcaaauugcacaauuugeccee
agcgcuucagcguucuucggaaugucgcgcauuggcauggaagucacaccuucgggaacgugguugaccuacacagg
ugccaucaaauuggaugacaaagauccaaauuucaaagaucaagucauuuugcugaauaagcauauugacgcauaca
aaacauucccaccaacagagccuaaaaaggacaaaaagaagaaggcugaugaaacucaagccuuaccgcagagacag
aagaaacagcaaacugugacucuucuuccugcugcagauuuggaugauuucuccaaacaauugcaacaauccaugag
cagugcugacucaacucaggccuaaacucaugcagaccacacaaggceag

Aksesuar proteinler ORF9b ve ORF9c, bu RNA zinciri ile st iiste ¢akisir. ORF9b, viriislere

kars1 savunmada 6nemli bir molekiil olan interferonu bloke eder, ancak ORF9c'nin kullanilip
kullanilmadig1 net degildir.
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Gizemli Protein: ORF10

SARS-CoV-2 viriisiiniin yakin akrabalarinin ¢ogu bu kiiciik aksesuar proteinini kodalayan
gene sahip degildir. Bu nedenle heniiz bu genin ne yaptigini, hatta onun bir protein kodlayip
kodlamadigin1 bile bilmiyoruz.

augggcuauauaaacguuuucgcuuuuccguuuacgauauauagucuacucuugugcagaaugaauucucguaacua
cauagcacaaguagauguaguuaacuuuaaucucacauag
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Zincirin Sonu

Koronaviriis genomu, hiicrenin protein yapma makinesini durduran tekrarlayici bir
aaaaaaaaaaaaa dizisi ile sonlanir.

caaucuuuaaucaguguguaacauuagggaggacuugaaagagccaccacauuuucaccgaggecacgeggaguacy

aucgaguguacagugaacaaugcuagggagagcugccuauauggaagageccuaauguguaaaauuaauuuuagua
gugcuauccccaugugauuuuaauagcuucuuaggagaaugacaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
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