American Research Journal of Immunology

Vol 11 1. 1-20 P | AMERICAN RESEARCH JOURNALS
olume 1, Issue 1, 1- ages \
Research Article | Open Access % #MW W/MM% d%w

RNA Sequence to Discern Coronavirus Genome Structure
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pX330-U6-Chimeric_BB-CBh-hSpCas9

8506 bp
hyvbrid intron, +6 BatXI,BglII, PF1MI
chicken beta-actin promoter, +2 EcoNI,BmgBI, BstXI
CMV_enhancer, Ndel EcoMI
gRNA seaffold Xbal,+2 BstAPI

U6 promoter, LKG.1 5 +3

hUG-F, Af1III Peil PspOMI
pBR3220ri-F Apal
BstAPI
ori
EcoRV
Sacll Begl
BpmI Ecob3kI, Sacl
Dralll
Fspl PF1MI
BtsI,Btsal BtsI,+2
BegI CzpCI, PmlI
Szpl BspEL
AMpR_ promoter BmgBI
pGEX 3' pBRforEco,+2 BspEL, Sphl
pRS-marker, Sspl BsabBl
f1 ori,Flori-F,Dralll Psil XemI, Eagl, BsmI

bGH poly(A) swgﬁal +15 ¥eml
nucleoplasmin WLS BGH-rew, Fsel +3

Example of pX330-U6-Chimeric_BB-CBh-hSpCas9

tggaattaatttgactgtaa
ccttaattasactgacatt

UEe promoter 0
hUe-F
source s
I T I I T I I I
1@ 28 t:] 48 58 (1] T8 &a

20 UE'DrDmater e
3 source
I I I T I I T I I
=28 8@ 11@ 128 1z2@ 148 158 162 17
NdeI BbsI
gractatcatatgettaccptaacttpasagtatttegatttcttgpetttatatatettpgtppasaggacgaaacaccggptet
cetpatagtatacgaatppeattpaactttcataaagetaaagaacegaaatatatagaacacctttectgetttptppeccaga
% U6 promoter >
LKD.1 5'
_ sources il
I T I I T I I I
182 138 208 218 228 238 248 238

1. U6 Promotor (10 - 250)
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RNA Sequence to Discern Coronavirus Genome Structure

BbsI

tepapaagacctgttttapagetagaaatageaagttasaataagectagtecgttatcaacttpaaaaaptggracegagteoy
agctrttetppacaaaatctegatetttategttcaattttattecgateagpeaatagttpaacttttteaccptgecteagee

[ ZRMA scaffold #e
2% source Py
I I I I I I I I I

260 278 268 2490 g8 ila 320 332 344

tpcttttttpttttagapetagaaatapcaagttasaataaggctagtecgtttttagepeptocpecaattetgragacaaaty
acgaaaaaacassatetepatctttatepttcaattttattecgateagpcaaaaategegeacprppttaagacgtetgtttac

o
b )

= source Pord

I I I I I I I I
359 360 iTe 350 3450 408 41@ 428

2. gRNA Scaffold (260 - 420)

Kpnl
¥bal Acchbl

getetagagetaccegttacataacttacggtasatggeccgectggetgaccgeccaacgacceecgeecattgacgteaatag
cpagatctecatpgpeeaatgtattgaatgecatttacegepegpacegactppegepttpctpeegeegpptaactgcagttate

.................................................. EMY ceRhapeR e e

iw source #o
[ [ [ [ [ [ [ [ [

438 448 458 408 478 4580 458 S08 1@

taacgccaatagggactttecattgacgteaatggatooagtatttacgatasactgeccacttggeagtacateaagtytatea

~odl sl loaala o k= L M LB

3 source o

524 529 548 558 =11 579 58a 598

NdeI

tatgecaagtacgeccectattgacgteaatgacgetaaatggecegectggeattgtgeccagtacatgacettatgegacttt
atacggtteatpeppppeataactgeagttactgecatttacegggeggaccgtaacacgepteatptactgpaataceetgaas

a8 source o

I I I I I I I I I
Goa g1@ £28 630 648 £50 BE@ 67a GEQ

3. CMV Enhancer (430 - 680)

www.arjonline.org




RNA Sequence to Discern Coronavirus Genome Structure

SnaBl Meol

cotacttggcagtacatctacgtattagteategotattaccatggtegagetgagocccacgttotgetteactetocccatot
gratgaaccgtoatgtagatgeataateagtagegataatggtaccagetocacteggprtgcaagacgaagtyagagoeptaga

e CMV_enhancer chicken beta—actin promoter
2w source oy

I I I I I I I I
(31 raa ria T2 73 748 75a FEa

cooccccrtororaccocraattttgtatttatttattttttaattat ittt ECag At g rr e C oy rrE Y
ggggggggaggggtgggggttaaaacataaataaataaaaaattaataaaacar_gtcgctacccccgccccccccccccccccgc

chicken betz—actin promoter ]
2o source s
T T T T T T T T T

ITra TER Tae fognle] 518 gt} 533 B4 B3

O OO A S O O O O O A S A At e C A CCAAtCAg A g CECECto
gcgcggtccgccccgccccgccccgctcr_ccgcccr_gccccgr_tccgcctctccacgccgccgtcggttagtctcgccgcgcgag

chicken beta—-actin promoter oo
2 SouUrce we
I I I I I [ [ I
ool ETa EEa Eag jxlele} 918 S92a Lkt ]

4. Chicken beta-actin promoter (690 - 930)

cpaaagtttecttttatggepaggeppegeeppeppepgecctatasanagegaagegcgeggepppcpppagtegetgopacge
gctttcaaaggaaaataccgctccgccgccgccgccgccgggatatttttcgcttcgcgcgccgcccgccctcagcgacgctgcg

chicken beta-actin promoter [ hybri. .tron =:
4 source o
[ | | | | [ [ [ [

S48 950 960 470 950 i) 1,088 1,818 1,828

tgecttegeceegtgececgetecgecgergectegegecgecegeceegeetetgactgacegegttacteccacagetgagey
Bl EEa Al A CECEECE A S g g EcErrrCcgagactgactgEcEcaatgagEgtgtocactcge

iw hybrid intron we
2w source wh
| | | | | | | |
1,838 1,848 1,858 1,858 1,878 1,888 1,858 1,188
BseRI

gpegggacggcccttetectecgegetetaattagetyageaagagetaagpetttaaggeatepttpgttgetoppptattaat
ccgccctgccgggaagaggaggcccgacattaatcgactcgttctccattcccaaattccctaccaaccaaccaccccataatta

= 5 ~ hybrid intron L I e
2w source B
[ | | | | [ [ [ [
1,118 1,128 1,138 1,148 1,158 1,168 1,174 1,18@ 1,792

5. Hybrid intron (940 - 1,190)
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RNA Sequence to Discern Coronavirus Genome Structure

BpmI Agel MNeal

ptttaattacctggageacctgectgaaateacttitttteagetteggacepptpccaccatgractataaggaccacgacgpag
casattaatggacctegtgeacgpactttagtyaaaaaaagtocaacetggecacggtgptacctgatattectggtgetgecte
3xFLAG wh

2% hybrid intron :

23 sSource e

[ [ I I I [ I I
1,208 1,218 1,228 1,238 1,248 1,258 1,268 1,278

actacaaggatcatgatattgattacasagacgatgacgataagatggeceeaaagaagaageggaaggtegptatecacggagt
tpatgttectagtactataactaatgtttetgetactgetattetacegepptttettettegecttecagecatagetgectes

2 3XFLAG
| SV4@ NLS ]
23 sgurce #h
[ [ [ | | [ [ [ |
1_,23@ 1,293 1,388 1,31@ 1,328 1,338 1,348 1,358 1,368
6. 3xFLAG
BstdI
geagecgadaagaad

cecagagecpacaagaagtacageatepgectgpacateggcaccaactetgtpgpctgppeegtpatcacepacgapgtacaag
pretegteggctettotteatgteptageecpracctgtagecgteet tpagacacecgaccegecactagtopctgcteatgtte

[ Casg e

S source w5

[ [ [ [ [ [ [ [
1,378 1,388 1,388 1,480 1,418 1,420 1,438 1,448

ptgecoageaagaaattoaaggtgetggpcaacaccgaccggracageateaagaagaacetgatoggagecotgotgttogacs
racgpetegttetttaagttccacpacerpttptpoctpoecptpteptagttettettgpactagectepppacgacaagetet

I Cas9 e
Ao source Wi
[ [ [ [ [ [ [ [ [

1,458 1,468 1,478 1,480 1,4%@ 1,500 1,510 1,520 1,538

prggcpasacagecgaggccaccopgetpaagagaaccycragaagaagatacaccagacggaagaaceggatetgoctatetyes
rpccgetttgtepprtocrotoreregacttetettpgrgrtettottctatptprtetgecttottprertagacratagacgt

i Ca=9 oy
1% sgurce b
I I I I I I I I
1,548 1,358 1,568 1,578 1,588 1,598 1,688 1,678

7. Cas9 (1,370 - 1,610)
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RNA Sequence to Discern Coronavirus Genome Structure

Beglll PT1IMI

agagatcttcagcaacgagatggccaaggtegacgacagettettocacagactggaagagtecticetepteraagaggataag
tototagaagtegttpetetaccppttecacctgotrtegaagaagptrtotgacctteteagraaggaccaccttctectatte

I Casg Py
e source e
[ I [ [ [ I I I [
1,628 1,630 1,648 1,630 1,660 1,678 1,680 1,698 1,708

aagracgagepgcaccecatettegreaacategtpracgagptopcctaccacgagaagtaceccaccatctaccacctgagaa
ttegtgetegocgtepeptagaagoecgttgtageacctgoctocaceggatggtegctotteatggepteptagatggtegactett

» Cas9 ey
2w source Py
| | | | | | | |
1,718 1,720 1,730 1,740 1,758 1,768 1,778 1,788

agasactggtpFacagcaccgacaaggecpacctgepgctpatetatetprecctggeccacatgateaagt tecgggeccactt
totttgaccacctgtegtpoctpttocppetppacpecgactagatagaceggpaccgpptptactagt teaagreecegotoas

S Casd e
2% source Py
[ [ [ [ [ [ [ [ [
1,798 1,808 1,818 1,828 1,838 1,848 1,858 1,868 1,878

8. Cas9 (1,620 - 1,870) [BglII]

EcoNI EmgBEI

cotgategagpreFacctgaaccocgacaacagegacgtpracaagetptteatecagetgptocagacctacaaccagetgtte
practageteccgetgeacttopppetrttgtegetgcacctgttegacaagtagptegaccacgtotggatpttpgtegacaay

Iw Cas3 Eory

2 Source »E

(e —|
[
&)
e —
vl
=]
1 —]
o
(3]
1 —
=]
Lo —
[
=]
1 —
]
L]
i —
=]
i —
Ln
[x]

BstiI

gaggaaaaccoecatcaacgocagegrertgracoccaageccatectgtotgecagactgageaagageagacgeetgraaaate
ctecttttgprotagttgegrtoepccgeacctgerpttocgptaggacagacggtotgactegttoctogtotgecgaccttttag

T o, | il
S LaST T
i% source W
I I I I I | I | I
1,968 1,378 1,588 1,350 2,000 2,818 2,929 2,030 2,948

tgategeocagetgoceppcpagaagaagaatgoectottegrasacctgat tgcoctgagectggeectrpacceccaact teaa
actageggptegacgreccpetottottottaccppacaagectttgpactaacppractogpacecpgactgprpot toaagtt

% Cas9 Y
S source W
I I I I I I I I
2,850 2, e50 2,070 2,880 2,090 2,100 2,118 2,120

9. Cas9 (1,880 - 2,120) [EcoNI and BmgBI]
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RNA Sequence to Discern Coronavirus Genome Structure

EcoMI

gageaacttegacetggecgaggatgecaaactycagetyageaaggacacctacgacgacgacetgpacaacetgetggeccay
ctegttgaagctgeaccggetectacgetttgacetogactegttectetpeatectoctyctegacetgttoracgaceggete

2w Cas3 e
i SouUrce Py
I I I I [ I [ I I
2,138 2,148 2,158 2,168 2,178 2,188 2,158 2,208 2,218

ategpegaccagtacgecgacetgtttetggecgecaagaacctgtecgacgecatectgotgagegacatectgagagtzaaca
tagecgetgpteatgegectgracaaagaccgecgsttoettgracagectgegrtagracgactegetgtaggactoteacttgt

am Casg e
2% SOUrce e
I [ I [ I I [ I
2,228 2,238 2,248 2,258 2,268 2,272 2,288 2,298

cegagatcaccagggeccoectgagegectotatgatoaagagatacgacgagcaccaccaggacetgacectgctgaaagetet
geetotagtesttocpeereractogepragatactagttototatgctgeteptgpteptoctgpactgeracgact ttogaga

i% Cas3 »e
=% source e
I I I I I I [ I I
2,300 2,318 2,320 2,330 2,340 2,350 2,360 2,370 2,380

10. Cas9 (2,130- 2,380) [EcoNI]

BstAPI

getgaaagetetegtgeggcageagetecetegagaagtacaaagarattttettegaccagagcaaraacgget
cgactttegagapcacgceptegtopacegactetteatgtttetetasaaraagetgptotegttettocegs

i® Cass we

o source e
I I I I I I I I
2,378 2,388 2,398 2,488 2,418 2,428 2,438 2,448

=2

acgccgrctacattgacggeegagccagccaggaagasttetacaagtteatcaageccatectegraaaagatye
tegcgocegatgtaactgececctegetegetectteteaaratotteaagtagttegertaggaccttttetac

3 Caz9 i
30 source e
I I ] ] ] ] ]

2,458 2,468 2,478 2,488 2,498 2,588 2,518

gacggcaceeageaactegctegtosagctgaacaragargacctoctgcggaageageggaccttegacaacgy
ctegcegtpgctecttgacgagcacttegacttgtetetectegacraceccttegtegectggaagctgttgec

3w Cas9 e
2 source 5
[ [ [ [ [ [ [ [
2,528 2,538 2,548 2,558 2,568 2,578 2,588 2,598

11. Cas9 (2,370 - 2,590) [BstAPI]
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RNA Sequence to Discern Coronavirus Genome Structure

cagcateccecaccagatecacctgpparagetpcacgccattetgcgpegegcagraagatttttacecattee
gtegtagegeroteptotagetecaccctetegaceteceptaagacgecgccgtecttetaaaaateretaarye
b Casg oy

a3 sSource Ery

Apal
P=pOMI

togsagpacaaccgggaasaagategaraagatecteaccttecgeatecectactacegtegsccctotegccage
actteetgttggecettttotagctottotagractopaagpertagepratpatecacocgggaraccgstee

A% Casg oo
2oy Source =
I [ I I [ I [
e e - A= A =T A=
[ £, 08 £, 099 £, May L 4 1E £, 729 L4 3

gpaaacagcagattegcctegatgaccagaaaragcragraaaccatcaceccectggaactteragpaasteet
cetttgtegtetaageggacctactestetttetegctectttegtagtoooprpacetteaagsctectteaces

b Casg oy

oy source =
I [ I I [ I [ I

2,748 2,758 TES TiE T8 7o g22 g218

12. Cas9 (2,600 - 2,810) [Apal]

ggacaagggcgctteegeccagagetteategageggateaccaacttegataagaacctgeccaacgagaagy
cetgttecegegaapgegrgtetegaagtagetegectactgettgaagctattettegacgeettgctettec

i Casd e
i source oy
I | I I | | I
2,828 2,838 2, B4 2,858 2. 868 2,879 2,888

BstaAPI

tectececaagcacagectectetacgagtactteacertetataacpagctgaccaaagtgaaataceteace
acgacegetteptgtegracracatgcteatgaagtegcacatattgetegactegttteactttatecactes

= Cas® e
i source W
I I | | I I | |
2,898 2,988 2,918 2,928 2,938 2,948 2,958 2,968

gagggaatgagasagcecgecttectgagepgegagcagaaaaageceategtgeacctgctgtteaagaccas
ctecettactettteggecgraaggactegccgetegtetttttecgptagcacctggacgacaagttetepgtt

i Cas9 #e
i S0Urce W
| I I | | I I
2,978 2,988 2,998 3,988 3,818 1,828 3,838

13. Cas9 (2,820 - 3,030)
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RNA Sequence to Discern Coronavirus Genome Structure

ceggaaagtgacegtoaagcageteaaagageactactteaagaaaategagtecttegactecgtegaaatet
ggecttteactgpeacttegtegactttetectyatyasettettttagetescpaagetgapeeacetttags

2 Cast »e
o source »i
[ [ I [ [ [ [
3,848 3,858 3,868 3,878 3,089 3,848 3,188

ceggeptopsagategpttcaacgectecetgppcacataccacgatetgetsaaattateaagacaapgac
geccgeacettetagecaagttgeggaggpaceeptotatgptpetapacgacttttaatagttectgttecty

T Casd e

5 source e
| | | | | | | |
3,118 3,120 3,138 3,148 3,150 3,168 3,178 3,188

7

14. Cas9 (3,040 - 3,180)

EcoRY

tteetggacaatgagraasacgagpacatteteggaagatategtgctgacectgacactetttgagracagasra
aaggacctettactecttttgeteetegtaagaccttetatageacgacteppacteteacaaactectgtetet

e Casq i
i® S0Urce Py
I I I I I I I
3,198 3,288 3,218 3,228 1,238 3,248 3,258

gatgategaggaacgecteaaaacctatecccacetettegacracaaagtpatgaageageteaapegocgsa
ctactagetectteccracttttegataceeptegacaagctectetttcactacttepgtegacttegcercet

i Cas% »e

2 SOUrCe o]
| | | | | | | |
3,268 3,278 3,280 3,298 3,308 3,318 3,320 3,338

gatacaccgpotgrgrcaggcteagecpraagcteatcaacgecatecgegacaageagtecgecaagacaate
ctatgtegecpaccecgteegacteggecttegactagttegecgtaggecetettegteaggecgttetettar

a® Cast »
A source Por]
[ [ [ [ [ [ [
3,348 3,358 3,368 3,370 3,380 3,398 3,480

15. Cas9 (3,190 - 3,400) [EcoRV]
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RNA Sequence to Discern Coronavirus Genome Structure

cteEgatttectgaagtecgacggcttegecaacagaaacttecatgcagcteatecacgacgacagectegacett
gacctaaagactteagectgccgaagcgettetotttgaastacgteractagetectegctetegractesraa

s Casg e
in Source —
I I I I I I I
3,418 3,428 3,438 3,448 3,458 3,468 3,478
Begl

tasaragacatccagaaagcccagetegtocgpccarggcgatagcctgcacgagcacattgccaatetggcey
atttetectptaggtetttegegtecacaggccpgteccgctateggacgtegctegtgtaacgpttagacegse

e Ca=9 s
23 source e
I [ I I [ I [ I
3_488 3_498 3,588 3.518 3.528 3,538 3_548 3,558
Sacl
Ecab3kI

gragccccgccattaarasaggrcatoctgcaracagtgaagetegtegacrarctegtrasagteateggccey
cgtepgppecpptaattettecegtagpacetetpgtecacttecaccacctgetegagcactttecactacceggee

w Ca=o W
= Zource PP
[ I I I I [ I
3,568 3,578 3,588 3,598 3,688 3618 3,628

16. Cas9 (3,410 - 3,620)

CACAagCCCgafaarategteatrrasat oo rraafafaarCalacCacrCaraagracaraaraacagecyg
gtetteggectettetagecactagetttacceptetetettpetoeteeteprtetteectetottecttetegee

i Cas9 ne

5t Source W

| | | | | | | |

3,638 3,648 3,652 3,662 3,670 3,680 3,698 3,708
Dralll

cfagagaatgaagegeategaagagepcatcasagageteprcagecagatectgaaagaacaccecgtegaaa
grtetettactterectagettetecertagtttetegacecgterptetagractttetteteegrocacettt

2 Cas9 o
iw source wE
| | | I I I I
3,718 3,728 3,738 3,748 3,758 3,768 3,778

acacccagetgcaraacraraarctgtacetetactacetecagaategrergratatetaceteraccagraa
totgpptepacetettectettcpacatggacatgategacetecttacececcctatacatecacctgeteett

am Cas9 »E
%}'.-' sSource B :F
[ [ [ [ [ [ [
3,788 3,798 3,888 3,818 3,828 3,838 3,848

17. Cas9 (3,630 - 3,840)
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RNA Sequence to Discern Coronavirus Genome Structure

Pf1MI

ctggacateaaceeeetetocractacpatetgraccatategtecctearagctttetgaaggacgactecat
gacctgtagttepgecgacaggcteatectacacctggtatageacggagtectegaaagacttectecteareta

I Cas9 e

:‘:Z-".-' sSource _-,r__.:f
| | | | | | | |

3 858 3 BEE 3,878 3 BEE 3852 3,488 3,478 3,428

»

cfacaacaaggtectfaccagaarcfacaagaacceggrcaagagcgacaacgtgccetecgaagagetertea
getettettocacgactggtettegetgttettegececgttetegetettgeacggpagecttetecageact

i Cas9 wt
a3 source P
I [ I I [ I I
3,938 3,948 3,958 3,968 3,978 3,988 3,998

agaaratgaagaactactegergragetectraacgccaagcteattacecagagaaagttegacaateteace
tettetacttetteatgacegcegtegacgacttgegpttepactaatggetetettteaagetettagacteg

2 Cas9 e
23 source e
[ [ [ I [ [ [ I

1. @28 4,818 4,828 4,038 4,848 1,858 1,868 4,078

18. Cas9 (3,850 - 4,070) [pfIMI]

CspCI

aagoccgagagargefgccteagesaactesataasgecgrctteatcaagagacagctogtograaacceggca
ttecggetetetecgecgractegettgacctattecggecgaagtagttetetgtegaccacctttgercegt

2% Cas9 Fry
% source pary
[ I I I [ [ I
4_gae 4_g9e 4 1688 4. 118 4. 128 4_138 4,148
PmlI

gatcacaaagcacetegcacasatecteggacteccgerateaacactaagtacracgagaateacaagcteatee
ctagtotttegtgcaccgtetetagraccteagppectacttgtratteatgctectettactegtteractagg

Iw Cas9 B
m source B
I I I I I I I
4,158 4, 168 4,178 T 2,198 4,288 2,218
BspEI

grgaagtrasagtgatcacecteaastecaagectestotecgatttecggaarseatttecagttttacaaartye
cectteacttteactagteppactteagettegaccacagectaaarpecttectasarptecaaaatgttteac

bt Cas9 =

s source w
I [ [ I I I [ I

4. 228 4 238 4 248 4 258 4 268 4, 278 4 288 4. 298

El
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RNA Sequence to Discern Coronavirus Genome Structure

cgcgagatecaacaactaccaccacgeecacgacgectacetraaceecetegteggpaacegcecteatcaaaaa
grgctectarttetteaterteptpcppetocteceratepacttegcpecagcaccetteperpgactarttttt

iw Casg »%
o source o
I I I I I I I
4,398 4,318 4,328 4,338 4,348 4,358 4 368
EmgBI

gtacectaagetepasagepagttegtetacepegactacaaggtetacpacetecgeaaratgategceaags
catggrattegacetttegctcaagcacatgccgetpatettecacategctecacgectictactagegpttet

2@ Cas9 o
e source »Z
I I I I I I I I
4,378 4 388 4398 4. 488 4,478 4,428 4. 438 4,448

gegarcagraaategrcaagegctacegecaagtacttettetacagcaacatecategaacttttteaagacceag
cgctegtectttagecettecgategpepretteateaagaasateterttetartacttgaaaaarttetepcte

2 Casg Py
2@ source Py
| | | I I I I
4_458 4_AKB 4 478 4 488 3,498 3538 4,518

20. Cas9 (4,300 - 4,510)

EBspEI

attacectggecaacggcragatecggaagerecctetgategagacaaacegcgaaacegegparategtety
taatggpaccgpttecegctetageecttegoecegragactagetetgtttpecectttegeccctetagcacac

2 Casg oy
a% source #s
I I I I I I I
4. 528 4. 538 4,548 4 530 4 568 4,578 4 588
O LT
SEnNL

grataagggecgegatttteccaccgtecepaaartecteagcateccccaagteaatatecgteasaaaagaces
cctattecegecectasaacggtegcacgecttteacgactegtacgegeetteacttatageactttttetege

b Cas9 we

= source W
I I I I | | | I

4598 4_6@B 4_ 618 4 528 4 638 4 543 4. 658 4 662

»

aggtgcagacagecggctteagcasaragtetatectegcccaagaregaacagcgataageteategccagaaay
tecacgtotetecgcegaagterttteteagataggacegpttoetecttgtegctattegactagegetettte

> Casg o
i source o5
| I I I I I I
4 B78 4_6Ae 4 K98 4, 788 4,718 4, 728 4 738

21. Cas9 (4,520 - 4,730)
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aagractggraccetaagaagtacgpeegcttegacagecccaccgtegcetattetgtectegteegtepccas
ttectgacectegggattetteatececgecraagetgtegpgrtegcaccggataaracacgaccaccaceggtt

2» Casg e
= =ourCe =
I I I I I I I I
4,748 4,758 4 TEB 4 778 4, 788 4,798 4 Be8 4 818
BsaBI
St ooaassdodrasdtrrasdasacr-toaacactotoasaacdacrtortogooatrarcratrratosaaadazades
e iy IR T S e Eladei=hiss e e e I e e B e B e e e e e e e | e e e e e e e e R e T
teacctttteccgttcagpgttctttgactteteacactttetegacgaccectagtggtagtacetttettent
= Ca=9 i
2 Source B
I I I I I I I
4 828 4 838 4,848 4,858 4 BEB 4, 878 4. 888

HemI

gettegagaagaateccategactttetegaapecaaggegctacaaasaagtrasaaagraceteatcatcaag
cgaagctettettageetagetraaagaccttegetteccgatgtttetteactttttectegactagtagtte

iw Cas9 iy
o source i
I I I I I I I
4 892 4. 988 4. 9782 4. 928 4,938 4. 5942 4. 958

22. Cas9 (4,740 - 4,950)

Eagrl BsmI

ctegcctaagtactecotgttegagetggasaacepecggaagaraatgctgpcctetgecggeraactegcagaas
gacggatteatgagepacaagetegacettttecegecettetettacgaccggaracgecegctteacgtett

i Casd »

= source »5
| | | | | | | |
4,960 4,979 4,980 4,990 5,202 5,212 5,220 5,232

goeaaacgaactgecectecectecaaatatgtraacttectgtaceteggecagecactatgaraapctgaagys
cectttecttraccoppacgprapotttatacactteaagracategacegptegeteatactetteractten

= oA =
WA Lasy L
i source »e
[ [ [ [ [ [ [
5,848 5,858 5,868 5,878 5,282 5,898 5,12@

getececegarpataateageagaaacagctgtttetegpaacagcacaageactacctgracgagatcategayg
cgaggerpctectattactegtetttgteracasacacettetegtgttegteateracctgetetagtagete

> Casg e
e source Py
[ [ [ [ [ [ [ [
5,118 5,122 5,738 5,748 5,152 5,162 5,172 5,782

23. Cas9 (4,960 - 5,180)
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cagatcagepagttetecaagagagteatecetegecgacgctaatetegacaaagtectetecgectacaacaa
gtrtagtegetcaagagetteteteactaggacegpctecpattagacetetttcacgacaggeeggatettett

e Ca=g W
o SOuUrce o
[ [ [ [ [ [ [
5,198 5, 288 5,278 5,228 5,238 5,248 5,258

graccgggataageccateagagagcagecegagaatateatecacctgtttacectgaccaatetgggagcec
cgtggcectattegegtagtectetegtecegctettatagtageteracaaategractegttagaccctegpe

o Ca=g e
o SOurce e
I [ [ [ I [ [
5 268 5,278 5,288 5,258 5,328 5,312 5,328
XemI

cteecgecttcaagtacttteacaccaccategacegraaragertacaccageaccaaagagetectegaceec
gacggcggaagttcatgaaactegtegtegtagctegeccttetecateteptepgteptttetecacgacctecey

i Cas9 »e
s SOUrce B
| I | I | I I I
5,338 5,348 5,358 5,368 5,378 5,388 5,398 5,488

24. Cas9 (5,190 - 5,400)

accetgatecaccagagcatecaceggectgtacgagacacegategaceteteteagetepgaggcracaaaag
tggpactageteptetegtagtepecgracatectetegtecctagctegacagagtegacectecgetgtttte

am Cass ) Fory
e source Py

|
5,418 5,428 5,438 5,448 5,458 5,468 5

Sacl
Feel EcoRI Ecabikl

FCCEE R CACEAAAAAECCERCCaRcaaaasaTAsasagtaaraattectagagctegctgateagecte
cggecgecegteettttteeggecegteegttttttettttteattettaageatetegageractagtegrag

% nucleoplasmin MLS Y <& s

2 SOUrce e
I I I [ I I [ I
5,482 5,498 5,588 5,518 5,528 5,538 5,548 5,358

gactgtgecttotagtigecagecatetgttegtttgocecteccecgtgocttecttgacectggaagertocca
ctgacacgraagatcaacgptegrtagacaacaaacggppaggpogcacggaagpaacteggacettecaceget

| bGH poly(A) signal e
o BGH-rev |
o source e
[ I [ I I I I
5,568 5,578 5,588 5,598 5,688 5,618 5,628
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ctoccactgtectttectaataaaatgapraaattecategcattgteteastagpteteattoctattotepey
gagpgptoacasrasageattattttactectttaacgtagegtaacagacteatecacagtaagataagacece

2 bGH poly(A) =ignal o
S source e
I [ [ [ [ [ [
5,632 5,648 5,652 5,668 5,678 5,688 5,698
HotI
Sphl Fagl

ggtgppgtogogcagpacagcaagggpegaggattggeaagagaatagcaggcatgctggggagcegccgcagea
craccocaceccgtectgtegttecccctectaaceccttetettategtecgtacgaccectegeeggegtoect

= bGH polv{A) signal -
=2
i Source o
I I I I I I I I
5, 788 5,718 5,728 5,738 5,748 5,758 5,768 5,778

acccctagtgatgrarttesecactecctotetgegepetegetegeteactgagpecgggcgaccaaagptog
tgggeatcactacctcaaccggtgaggpagagacgcgogagogagegagtgactecggcocgotoggtttocase

I AAVZ TITR ey
= AAVZ TIR Frs
o0 Source o
T T T T T T T
5,788 5,798 5,888 5,818 5,828 5,832 5,848

26. bGH poly(A) signal (5,630 - 5,840)

Srfl Srfl 1uTI
smal smal NarI
TenMT TenMT Kasl
Xmal Xmal Skl | 5fal

cregacgoocgppctttgecoggsegrecteagtgagegagegagegcgcagetgcctgeaggesegcctgaty
gEprtecEpECCCEaaacgEpcccgrcggagtcactegetegotegegegtogacggacgtocccgeggactac

im AAVZ TITR o)
in bAVZ TTR B
2 source oy
T T T T T T T T
5, 858 5,868 5,878 5. 8882 5. 8498 5,588 5.591@ 5,828

cgrtattttctecttacgcatetgtecegrtatttcacaccgcatacgtcaaagcaaccatagtacgcgccctet
gecatasaagaggaatgcgtacacaceccatasagtotepgestatecaptttegtigetatecatgcrcgggaca

L Fl ord e
5 —
hr Source o

[ I I [ [ I I
5.538 5,948 5,958 5,568 5,578 5. 5988 5.998

apegpcgcattaagegcgprpggtetogtopgttacgcgcagegtgaccgctacacttgocagegcectagegee
tegecgcgtaattegegccgcccacaccaccaatecgcgtegcactegcpateteaacegptegcgppategee g

b 1 ori iy
iw source oy
I | I I | | I
.82 B.218 B.228 .38 B, 242 B85 E,288

27.AAV2ITR (5,850 - 6,060)
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ottt t ettt et e rrarotteo oottt e trasortetasateooooaos
SEETEE S S ES ST oS SSsaT S sS oSS ST oS o= i TR Rl [~ R el =T = F =T =R
S PSS Y SAASa0 PSSP asafagcotfcaagefpccaaagepcarttegaratttagcccceyg
Flori-R
S f1 ori i
S source e
I I I I I I I I
6,878 f,888 f,898 §,188 f,118 f,128 f,138 f,148

tecctttageettecratttagtgctttacgecacctegaccccasaaaactteatttepetpatepgtteacet
ageeaaatcccaargctaaatcacraaatecegterageteepptttttigaactaaacccactaccaagteca

e f1 ori L
2% source »
I I I I I I I
6,158 6. 168 6,178 6,188 6,198 6,288 6,218

Dralll
agtegeecategccctgatagaceetttttegecctttgacgtteragtecacettetttaatagtepactett
teacccggtageggegactatctgecasaaagegggasactgcaacctcaggtgcaagaasattatecacectgagas

Flori-F
® Mforx 00000000 2
Prd source e
I I I I I I I I
6,228 6,238 6,248 6,258 6,268 6,278 6,288 6,298

28. f1 ori (6,070 - 6,290)

Psil

gttccaaactgpaacaacacteaaccetatetegrpctattettttegatttataagepatttteccgatttegg
caargtttraccttetteteagttegpatagagcccgataagaaaactasatattecctaaaacegctaaagee

Flori—-F
- 1 ori o
- B,
on =ource wh
I I I I I I I
£, 388 £.318 6,328 338 £, 348 £, 358 6,368

Sspl

cetattpgttasaaaategagcteatttaacasaaatttaacgeraattttaacaaaatattaacetttacaatt
ggataaccaattttttactegactaaattetttttaaattecgcttaaaattettttataattecaaatettaa

iw f1 _ori
iw source ey
I | I I I I I
6,378 §_. 382 §.352 6,488 f.418 6,428 6,438

ttatggtgcactetcagtacaatetectoteatgccecatasttaapceasCECCPacacCCgcCaacanccegc

aataccacgteagaptcatgttagaceagactacgecetatecaattegetegegocteterocepttoteprey
: < pRS-marker |

-
e source e

[ I [ I [ I I I
6,448 6,458 6,468 6,478 6,488 6,498 6,588 6.518

29. pRS-marker (6,300 - 6,510)
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BsmBI
tracgcgecctracggecttgtotegcteceggcatecgettacaracaagctgtracegtetecggrageteca
actgcgegdactgcocgaacagacgaggpcegtaggeraatgtetgttogacactggcagagecectogacgt

[ pGEX 3" =%
- source e

I I I I I I I
528 6,538 6,548 6,558 6,568 6,578 6,588

BsmBI

tgteteagagrttttcacegteatcacegaaacgcgcgagacfaaagercctegtgatacgcctatttttatag
acacagtctecaaaagtegrcagtagtegctttgcecgctetectttecceggagcactategcgrataaaaatate

I» pGEX 3¢ > & pBRforEco |
= Source e
T | T | T T | T
6,598 E,688 &,618 6,628 &,638 6,648 §,658 &, 668

gttaatgteatrataatastggtttoettagascgtoagotopeacttttegoopaaatotgedcgsasaccoctat
caattacagtactattattaccaaagaatetgcagtecaccgtgaaaageccctttacacgegecttggesata
[CAmpR . _oter =»¢
i» =ource »s
I I I I I I I
6. 6T 6. Gae §_698 . 728 6,718 6,728 §.738

30. pGEX 3’ (6,520 - 6,730)

ttgtttatttttetasatacattecasatatgtatecgeteatgagacaataacectgataaatgctteaataat

sacaaatasaaagatttatgtaaptttatacatagpgegapgtactetettattgeractatttacgaagttatta
= y

o AmpR promoter B
29 Source we
| | | | | | |
B, 748 6,758 B, 762 B.772 6,782 B, 792 B, 822
Sspl

attgaaaaagraagagtategagtatteaacatttecgtetegcecttattecettttttgeepcattttecett
taactttttectteteatactecataagttetaaaggeacagegpraataagggaaaaaacgecgtaaaacegaa

i» AmpR promoter AmpR »t
o source iy
I | I I | I I |
6 812 6 828 6 838 6 842 6 858 6 868 6 872 & 88a

cetgtttttocteacccagaaacgetegteaaartaaaagategctesagatcagttgggtecacgartegertta
geacaaaaacragteggtetttecgaccacttteattttetacgacttetagtecaacecacetgetcacecaat

D AmoR >
2% source Fory
| | | | | | |
& B9e 6 Yae 6 978 6 928 6 938 6 948 & 9se

31. AmpR promotor (6,740 - 6,950)
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categaacteggatecteaacagegptaagatecttgagagttttegececgaagaacgttttecaatgatgares
gtagettgacctagagttgtegecattetaggaactetcaaaagogggprcttcttgcaaaaggttactactegt

it AmpR w
2 SouUrce wh
I I I I I I I I
6,560 6,970 6,988 6,998 7,888 7,878 7,028 7,830

cttttasagttctectatetegegcertattatccegtatteacgeceggpcaagarcaactegetegececata
fasaattteaagacgatacaccgegccataataregcataactgeggccegttctegttpasccagegecetat

_Amp-R |
i AmpR B
2 S0urce »E
I | | I I | |
T.e4e 7,858 7.868 7,878 7.8 7,898 7,188
Beel

cactattecteagaatpacttegttrartacteaccagtcacagaaaarcatettaceggatgrcatgacastaap
gtgataagagtecttactgaaccaactcatgagterteagtetettttegtagaatecectacegtactgteatte

i AmpR »E
== source o
I I I | | I I
7,118 7,128 7,138 7,148 7,158 7,168 7,178

32. AmpR promotor (6,960 - 7,170)
BtsoxI Btsod
BtsI BtsI Pvul

agaattatgcagtgcteccataaccatragtgataacactegcggccaacttactteteacaacegategegaggac
tettaatacgtecacgacegtatteptactcactattegteacgeegrttgaateaagactegttectagectecty

iw AmpR B

A source Fory
[ I [ I I I I [
7,188 7,198 7,288 7,218 7,228 7,238 7,248 7,258

CEaaggagctaaccgcttttttgcacdacatggegggatcatgtaactegccttgategttgggaaccggagcty

gettectegattegeraasaaacgtgtltetacceccctagtacatteagegraactagcaacccttggectegac

3% AmpR Er
I source P
I [ I [ I I [
7,268 7,278 7288 7,208 7,300 7.318 7,328
Fspl

aatraagccataccaaacpaceagegtracaccacgatgcctetagcaatercaacaacgttrcgcaaactatt
ttacttegptategtttectpctegcactetpgtectacesacategttaccegttgttecaacecettteatas

iw AmpR »E
e source i
I I I I I I I I
7,338 7,348 ¥,358 7,368 ¥, 378 7,388 7,398 T, 488

33. AmpR promotor (7,180 - 7,400) [BtsI]
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aactggeeaactacttactetagctteceggcaacaattaatagactegateragecerataaagttecageac
ttgacepcttgatraatgagategaagegcegttegttaattatetpacctaccteegectattteaacetecte

> AmpR B
i source o
I I I I I I I
7.418 7,428 7,438 7,448 7,458 7,468 7,478
BpmI

cacttetgcgetegpeccttecegetspctprtttattogcteataaatetegagecegtgageptgraagccge
gteaagacecgagceggraaggccfacegaccaaataacractatttagacctegeccactegeaccttegeey

i AmpR we
T source e
[ [ [ I I I I
7,488 7,498 7,528 7,518 7,528 7,538 7,548
Sacll

getatcattgcageactegegccagategtaageceteccgtategtagttatetacacgacepgragteagec
ccatagtaacgtegtgacceegetctaccatteggpgaggecatageatcaatagategtpctgececteagteey

b AmpR »e

2z sSOurce P
I I I I I I I I

7,558 7,568 7,578 7,588 7,588 7,608 7,618 7,628

34. AmpR promotor (7,410 - 7,620)

aactatggategaacegaasatagacagatcgctegagatageteccteacteattaagcatteggtaactegteagace
ttgatacctacttgctttatetetetagegactetatecacegartractaattegtaaccattgacagtetes

e A el
= AT
2o source o
I I I I I I I
7,638 7.648 7.658 7.668 7,678 7,688 7,698

aagtttacteatatatactttagattzatttaaaactteatttttaatttaaaageatetaggteaagatectt

ttraaateagtatatatgasaatctaactaaattttraagrtaaasattasattttectagatecacttetageas

T source s

[ [ I I I I I I
7,788 7,718 7,728 7,738 7,748 7,758 7,768 7.TTR

tttgatastcteateaccaaaateccttaacetragttttegttecactgagcgtcagaccccgtagaaaarat
aaactattagartactegttttageeraattocacteaaaagcaargteactescagtetespscatetttteta

e sSource Ly

[ [ [ [ [ [ [
7.788 7.798 7.828 7.818 7.828 7.83e 7.848

casaggatettettgagatectttttttetoegestaatetectecttgcasacaasaaaaccacegctaceay
gtttectagaaraactectaggaassasapacecgcattagacgacgaacetttgtttttttegtercratoote

ori e

- sSource iy

I I I [ [ I I
7.858 7. 862 7.7 7.8882 7.898 7.988 7.918

35. AmpR promotor (7,630 - 7,910)
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cegtoptttettteccegatcaagagctaccaactetttttecgaagetaactgecttecagecagagcgcagata
greaccasacaaacgecctagttetegatopttpagaaaaargettecatteracecgaagtegtetegegtetat

>

"

S ari Fore
= z
2 SOUrce T
[ [ [ [ [ [ [ [
7,928 7,938 7,948 7,958 7,968 7,978 7,988 7,992

ceaaatactgtecttetagtegtageegtagttageecaccacttcaagaactetetageacegectacatacet

ggtttatgacagpaagatcacateggeateaatecpptpotraagttettgagacategtepegpatetatees
=

"

3 ari e
5 "
< source Fore
[ [ [ [ [ [ [
H,BeR B 218 B @28 B, 838 B, 848 B, 858 B, 268

cgetetgetaatectgttaccagtegetectgecagtpperataagtegtgtettacegepttgpacteaagac

gegagacgattagpacaatggteacegacgacggteaccgctatteagcacagaatggcccaacetgagttety
£

3

a0 ori oy
2w source oy
[ [ [ [ [ [ [ [

8. 878 8. 288 8. 898 8,108 8,118 8,128 8,138 8,148

36. ori (7,920 - 8,140)

gatagttaceegataagecgcagegrtegppeteaacgpppppttogtecacacageccagctteggagegaacy
ctatcaateecctattecgestegrcageccgactteccccccaagcaceteteteppeteraacctegettec

2w ori e

23 source oy

[ I I [ I I [
8,158 8,168 8,178 8,188 8,198 8,288 B,218

arctacaccgaactfagatacctacagestrasctatfaraaagc o cacecttec e gaagPraraaagerges
tegategtgrctteactotatggateteegcactegatactotttegeggtecgaagercttocctotttecegcct

s ori »E
\}} o
= source e
I I I I I I I
8228 8,238 8,248 8. 252 8,262 8278 8,288

caggtateceggtaageeecageertograacagfagagcgcacgageragettocaggeppaaacgccteggtate
gtecataggccattegecgteccagecttgtoctetegegtgctecctegaaggtocecectttgcggaccatag
I pBRE3Z20ri-F »E

2w ori nh

R e o o e e L B o e i
TuiE SOUTCE N

I [ I I [ I I [
8,298 8,328 8,318 8,328 8,338 8,348 8,358 8,368

tttatagtcctgtegpgtttegccacctetgacttragestepatttttetpatecterteageepgrcpgasc
aaatatcaggacageccaaarcggteragactgaactegcagetaaaaacactacgagcagtececccgecteg

37. ori (8,150 - 8,360)
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tttatagtectgtegepittegecacctotgactigagcgtegatttttgtgatgctegtcagggpogcpgcagsc
gaatatcagpacagcccagageggtegagactgaactegcagctagaagacactacgageagtocccocgectog
e
ori
SOUrCE
I I I I I [ I
8,372 8,382 8,352 8,488 8. 418 8, 428 8.438
Peal
AT1III
ctatggaaaaacgccagcaacgcgocctttttacggsttoctegecttttgctegecttttegctecacatet
gataccttttteeretopttec e C P asadaat e Caad P accgfaddacdaccgrassacgagtetaca
ori
LRSS RS S SR S B B S B S S SN s e o V] Ve SRR EREEE SEBHH I S BEEE S D R SRR S SR G B SR
I I I I I I I
8,338 B.,458 B 462 8. 478 B,488 B,498 8,588
38. ori (8,370 - 8,500)
CONCLUSION

1. A model of pX330-U6-Chimeric_BB-CBh-hSpCas9 is used to understand RNA sequence
2. Itcan be used to comprehend RNA sequence of coronavirus and its genome structure

3. Comparison of “pX330-U6-Chimeric_BB-CBh-hSpCas9” RNA and coronavirus RNA can be made to understand the
genome structure of coronavirus
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