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Abstract

RNA sequencing can be used for studying various factors such as mRNA including single cell gene expression. For more than 10 years
RNA sequencing has become vital means for wide analysis of gene expression and differential splicing of mRNAs. Gene manipulation
has become more important and sophisticated to study the gene structure of RNA especially when it comes to deadly viruses. In this
review paper RNA sequence of pX330-UG6 is elaborated based on plasmid structure, its RNA sequence is illustrated from 10 to 8500

bases. Index Terms — pX330-U6, RNA, RNA sequence

Introduction

Plasmids contain two expression containers, a human codon-
optimized SpCas9 and the single guide RNA. Vector can be
processed using Bbsl and a pair of annealed oligos can be cloned
scarlessly into the vector before the sgRNA scaffold. The oligos are
calculated based on the target site sequence (20bp) and essential to
be trailed on 3’ end by a 3bp NGG PAM arrangement.

One of the applications are cloning grade DNA is applicable for
PCR, cloning reactions or transformation into E. coli. Important
aspects of these are Genome Editing, expression vectors for cancer
modeling, expression vectors for genome editing in the brain [1-3].

RNA SEQUENCE OF PX330-U6
Below is the RNA sequence of pX330-U6 for comprehension of
how RNA sequence is distributed [2].
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Figure 1: Plasmid structure of pX330-U6 [2, 3]
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Figure 2: U6 Promotor (10 - 250)
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Figure 3: gRNA Scaffold (260 - 420)
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Figure 4: CMV Enhancer (430 - 680)
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Figure 5: Chicken beta-actin promoter (690 - 930)
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Figure 8: Cas9 (1,370 — 1,610)
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Figure 9: Cas9 (1,620 — 1,870) [BgllI]
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Figure 10: Cas9 (1,880 —2,120) [EcoNI and BmgBI]
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Figure 11: Cas9 (2,130- 2,380) [EcoNI]
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Figure 14: Cas9 (2,820 — 3,030)
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Figure 12: Cas9 (2,370 — 2,590) [BstAPI]

Figure 15: Cas9 (3,040 — 3,180)
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gEatasgEgecgpgattttgccacegtgeggaragtpctgageatgccecasgtaatategteassaagacey
cetatteccgicectaaaacitggeacicctitcaciactegtaciigttcacttatageactttttotige

&= Cas9 S

5= Soures ey
T T T T T T T T
4,599 4,608 4,618 4,628 4,632 4,642 4,638 4,668

aggtgeagacaggeguetteageaaagagtetatectgeccaagaggaacagegataagetyategocagaaay
tecacgtctftccgecgaagtcftttctcagataggacggpttctccttgticgctattcgactageggtctttc

i= Casd we
e source oy
T T T T T T T
4,078 4,082 4,058 4,700 4,712 4,728 4,732

Figure 22: Cas9 (4,520 — 4,730)

AsgfactigfacectaafaagtacgficfgcttefacafococaceftffectattotftictEftEgtEfccas
ttoctgacoctgggattcttoatgccEccgasgctgtcEdggtEgcaccigataagacacgaccaccaccEgtt

= Casd e
r SOUrce 3
] ] ] ] ] ] I 1

4. 748 4,758 4. 768 4778 4. 7HR 4 752 4 Bo@ 4. 818

BzsBI

|
agtggassaggpeaagtecaagasactyaagagtytgasagagetgetggpuateaccateatggaaagaagea
teacctttteecgptteaggttetttgactteteacactttetegacgaccectagtegtagtacetttettept

i= Cas8 &7
= soures #f
1 T 1 T T
4,828 4838 4.842 4,858 4,880 4,870 4,882
Aeml

g:tt:gagaagaat:::at:gaéttt:tggaag::aaggg:ta:aaagaagtgaaaaagga::tgat:at:aag

= Casd =
) source £
T T T T T T T
5,268 3,28 200 1,202 = 302 =312 3,328
Hanl

|
CigccgccticaagtactttfacaccaccatcfaccfpaafapptacacCagcaccadapagptgctEgacgcd
gacggcggaagttcatgasactgtggtggtagotggccttotocatgtggtogtggtttotocacgaccteces

= Cas® ¢

i sourcE »t
T T T T T T T T
5,38 5,342 5,350 =260 5,378 5,382 5,302 5,488

Figure 25: Cas9 (5,190 — 5,400)

acccigatocaccagageatoaccggoctiglacgagacacggatogacctiglctcagolgggaggegacaaaag
tprpactagpipptetegtaptppccppacatgctetgtgectagetggacagagtegaceetecgetgtttte
W Wk
—

¥ e

o

3,478 3,428 5,430 3,448 3,438 3,460 3,478

acl
Fsel EceRI Ecd53kI
| I8
PP CCaCaaaaapECCEfCCagfcaasaaagasssagtasgaattcctagagctcgctgatecagecte
CEECCECCEgEtEctiititoCggocggtoccgtttititctitttcattcttaaggatctogagogactagtcggag

e nuclsoplasmin NLS > o wk
= R —
T T T T T T T T
3,488 3,408 53,508 5,58 ESEFE) =23 EEF) 5,55

gactgtgccitctagitgccagccatcigttgtitigcocctcecocgtgccttccttEaccCtEgaagEtgEcca
ClgacacEfaagatcaacEgicEEtafacaaCaaacEEfEaEEEECacEgsagEasctgggaccttccacggt

cEaagctottottaggptagotEassgaccttogettoccEatetttottoactttttoctggactagtagtte [ EE el A Siendl =
= Tasa 7 iw _ HEH-rev
£ source = e EDNCCE wE
T T T T T T T T T T T T T T
4,852 4,420 4,812 4,820 4,832 4,432 4,82 5.56% 5.578 5,588 5.508 5,688 5.618 5.628

Figure 23: Cas9 (4,740 — 4,950)
Eagl Bsnl

ClECClaagtlactCCCt gt togagClEgaasacEEcCEEaagagaatgctgEcCtCtECCEECEaactgcagaa
pacgpatteatgagrpacaagetegacctttipgecgpecttetettacpacegpagacpgecpettyacgtett

£ Cast =7

T source X
T T T T T T T T
4,562 4,078 4,08 4,089 5,828 3,818 5,828 5,038

EEgasacgaactptoctgccctocaaatatgtgaacttoctgtacctygtcagccactatfagaspctgaagy
CCCTTTECT I aCCEEEaCE R aEF I TIatacact tEaaEEacatEEaCCEETCEETEatactCIICEactiee

e Cast =l
= Cource o
T T T T T T T
5,848 §.838 §.868 §.878 §.088 §.898 5.188

potecoccgagatastpagcagasacagctgtttgtprascageacasgeactacctggacyapateategag
CRagggpgctectattactogicttigtcgacasacaccttgtogtpticptgatggacctgctctagtagetc

% Cas® E7
% source =
T T T T T T T T
118 3,128 3,138 3,128 3,138 3,168 3,178 3,188

Figure 24: Cas9 (4,960 — 5,180)

Figure 26: Nucleoplasmin NLS (5,410 — 5,620)

ctecractgtectttoctastassatpappasatigeatopeatbgbcbgaptapptptcattotattetpppy
EdEEEtEacAEEaddEEAttattittactoCittaacEtagcEtaacagactitatoCacaitadgatadgacccc

= b&1 paly{A) signal =E
T source =
T T T T T T T
5,638 N ] 5,658 5,668 5,678 5,688 5,658
Mt
SphL Eagl

e e e -t b e S e e et R s B L ]
ceaceccacccegtectgtegtteecectectasccctbcbcttategicegtacgacecctegeeggegtect

= be paly(a) signal £

T source =F
T T T T T T T T
1,722 =712 5,722 5738 1,742 ERH =.7ée 5778

gcecctagteatEesEttEgCCaCt oot et CtECECEcteactoactCactEagfcCEfpcaccasaggtey
LEEEEatcactacCtcaacCEEtEagigagagac CECEsgciagcEagigactCCEgCCCgCiggttitccagc

=3 AAYZ ITR £
= AANZ TR »i
im squrce g
T T T T T T T
5,788 5,798 5. 888 5.818 5.828 5.838 5.848

Figure 27: bGH poly(A) signal (5,630 — 5,840)
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SrfL Sefl FluTl

Sina L Stal Narl
TspHI T=aMI KasI
¥mal XmaLl Shfl | SFal

CCCEaCEEteEEECT i IECOCEEECEE CCTCaEIEaECEaECEaECECECaECtECCtECaERERCELetEaty
EEECtECEERCCCEaaaCEEgCCCECCEEag tCactCgctCECtCEcECEtogacEgacgtoCcCgcggactac

= WAVZ TR
o AAVE TR
To Source E
T T T T T T T T
5,888 5,860 5,878 5,888 2,892 1,520 L] =820

Ccggtatttttocitacecatcigipcegtatitcacaccicatacgtcaaagoaaccatagtacgcgecotet

HamB 1
tga:g:g:::tga:ggg:ttgt:tg:t:::gg:at::g:tta:aga:aag:tgtga::gt:t:égggag:tg:a
ActPcECpERACt e CCEAACARACEASEfCCcEtAggcpadtptetEttegacACtERCaAgagEeCCteEacpt

PEEX 3 oy
i source =
I T T I I T I
8,528 £,538 8,538 £,s558 &, 5ka &, 572 &, 582

SsrBl
tEtgtcagaggttttoacCgtcatleacciaasCCCEaEaCEaaagEEcCtcgtgatacgcctatttttatag
acacagtetecasaagtggeagtagtpgetttpegegetetgettteeeppapeactatpeppataaaaatate

geeat ST T O TaaaE T TR CEtatECag t Lt CE T tEE tatCatRCECEREaTa SEETET
iopGER 3T S gBRforEso |
2 source B
b Source
I I T I I | | I
T T T T T I I &,580 [N £, 612 LN & 832 € Ga2 & ésa ¢, t6a
5,938 5. 928 5.958 5,568 5. 578 5508 5,998

agegpegeattaagepepeppptptyptppttacpegeagegtyacegetacacttgecagegeectagegee
TeECCECEtadttCECECipCCCacacCatCadtgCECcEtCECcACtEECEAt St EAACEEtCECEREAtCECEE

EttaatgtcatEataatastEgtttcttagacEtCagEtERCaCttttCRREESaatEtRCRCERaECCCCLEET
caattacagtactattattaccaaagaatCtgcagtccaccEtgassagcccCtttacacEcgccttggggata

T = | AmR .. .otar i
= sourcs »: - SOUrCE »t
T T T T 1 1 1 T T T T T T T
5,282 b,218 b,2z0 8,02 ¢, 830 ¢85 8,262 £.678 £.680 £.608 &.7ea 5718 728 £.738

Figure 28: AAV2 ITR (5,850 — 6,060)

cgctoctttogotttoticccttocctttctcgocacgttcgccgEctitccccgtcaagotctaaatcggggeEc

gegaggasagciasagasgEEaaggaaagapcgptacasgogEcpasapEEEcagtEcEapatEEARCCCeCE
Flari—R 1

= 1 ori d

= source EH

T T T T T T T T
6,272 -1+ 6,298 &, 182 & 118 6,128 6,138 6,148

teectttagfettecgatttagtectttacgecacetegaceceagaaaactteatttegstaatesttcacat
agggasatcCCaaggrtiasstcacgaastgrcEtggagctgEEgtttttigaactasacccactaccaagtgcs

Figure 31: pGEX 3’ (6,520 — 6,730)

ttgtttatttttctasatacattcasatatgtatccgctcatgagacastaaccctgataaatgcttcaataat
sacasatasssspatttatptasgtttatacatepgpegagtactotgbtatigppactatttacgaapttatta

e AMpR pronoter =
p  Eource EH
T T T T T T T
6,748 6,732 &, 782 6,718 4, 78e &, THE &, dae
Sspl

attgas33Sgg3sgaptatgagtattcaacatticcRtELCgCCCitat bCCott bt bt EC@Ecattbt@octt
taacttbttocttoteatactrataagttptaaagicac A el aag Eastassc gl assacgEas

1 ori »3 g
soUrcE »} “w AmpR. promoter . AmpR E
T T T T T T T = souree -
158 £.168 5.178 5,188 5,198 5,208 .28 : : . : - - - -
8,878 6,828 8,838 6,832 B, 428 B, 868 8,478 &, 688
Dralll
sgtEggecategecetpatagacpptttttegoecttteacpttggagtecacpttotttastagtagactett e e L L e e L s e e s
tcacccggtagogEgactatctgocaasasgcgggaaactgraacctoaggtgraagasattatcacctgagas BE3cE3szacgagtggetctttgogaccactttoatt LtCtacgactLCLagtCaaCoCacgt@coacooaat
= AnpA .S
1 ori = Source =
T T T T T T T T
T T T T T T 5,802 5,008 5,018 6,028 6,028 6,048 6,958
6228 .23 5,249 5,259 5,269 5,278

Figure 29: f1 ori (6,070 — 6,290)

gttccaaactggaacaaca:tcaa::ctat:tcg;g:LattctLLtgaLLLéLaagggatLttg:cgatt:cgg
casggtttpaccttgttgtgagttgunoatagageccgataapassactasatattccctassacggctasages

Flori-F
- 1 ori 3
e source =3
T T T T T T T
6,338 4,319 8,320 &, 338 &, 332 &, 3158 B, 362

cctattggttasasaatagctiatttaacaaaaattitaacecgaattttaacasaatattaacatitataatt
grataaccaattttttactcgactaaatigttitttaaattgcgcttaaaattgttttataattgcaaatgttaa

£ 1 ord
] SOUrcE
T T T T T T T
6,378 £.382 €.332 E.420 5,418 5,428 6,432

ttatggtpcacteteagtacaatetgctetgatgecgratagttaapreagrorCaraccoRCcaac ACCoge
astaccatptgagagteatgttagacgagactacggegtateasttegpteggeprtgteggeepttptzgece

Figure 32: AmpR promotor (6,740 — 6,950)

LTSSl g a T CaaCagCEE taagatCCiIEagagt it icEcoccEaagaacEttticcaatEatgagea
ELaECLiEacCagag g lCECCatliClagEaactelcaaaagcgEgeciiciigcaaaaggltactactogt

E AMoR vy
b source e
T T T T T T T T

5. 068 6.978 6.988 6.998 7.008 1418 7.828 7,638

chtttasagttetpetatgtgpepegptattateccptattigacpccggpcaagagcaacteggtegecgeata
ZaddatttCadgacatacacigigcCataatagfcataactfCEpCCCEtiCiCEttgAgcCaAgcEgCcEtat

< AMmpR |
in Anp® 3
In SpuTCe B
T T T T T T T
7,840 7,958 7,868 7.978 7,908 7,808 7,708

Begl
cactatbcteagastgactigpttyaptactcaccagtcacagaaaageatettacigatggeatgacagtaag
gtFatasgaftcttactfaaciaacicatagigtcagigtcttitcgtagadtgectaccgtactgtecattc

¥ = In AmoR 3
T T T T T T T T ey BT oy
£, 232 &,a52 2,488 g, 47 & 282 &, 282 6,588 &, 578 T T T T T T
T, 118 7,138 7,138 T,128 7,158 7,188 7,178
Figure 30: pRS-marker (6,300 — 6,510) Figure 33: AmpR promotor (6,960 — 7,170)
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Btoal Btaal
Btsl Btsl Puul

agasttatgeaptpctgecatasccatgagtpatascactgegiecaacttacttetgacaacgateggagyac

CEEtEgtttEptttEcCERatiaagagitalaaltetttttocgaagitaactageticagcagagcgcagata

%4 ard =l
tettaatacgicacgacggtatiggtactcactatigtgacEccEgttgaatgaagactgttgctagectecty " S0 ‘,'
i ni
= AmoR 4
= Source i T T T T T T T T
T, 822 7,532 7,842 7. 932 T 86 7.978 7,988 7,988
T T T T T 1 ] 1
7.742 7199 T, 208 7,278 7.2 7.238 7.248 7.258

CEaagEagClaaccgCiiiillgCacqacatlggEggatcalglaaclcgeCt LgalogtIgEgaaccggagoly
pettectegattgyepasassacytgtitgtacecectagtacattgageggaactageaaccettggeetegas

S Anck e
= Sourca e
T T T T T T
1,268 1,178 1 j288 1,29 7,308 7,318 7,328
Fepl

AR AT AC A A A Al tEaCaCCaACEatErCttalrastErasCascttgogoasartatt

ceagatactptecttctagrgtagcogtagttaggocaccactrcasgaactirgtagtaccgcctacatacct
EEtttatEaCcaEEaaEatCatatCggCatCaatCCEstegTaaagtrCttgagacatcrtEgceratgtatEga

pr ari oy
I Source

T T T T T T T
8,688 B.@1e 8,829 8,938 8. 848 8838 B gcd

cgetetgetaatectpttaccagtggetpctgocagtggcpatasgtogtpbobtacegppttgpactcaagac
BrEapsceattappacaatEstcaccEacgaceatatgctattiagcacagaatggcccaacotgagticty

A ori w0
btacttegptatgptttgetgetepeactgipptgetacggacategt tacegttgttgeascgegtttyatas = = =
e Anck =
3= Source wE 1 T T T T T T T

8,878 4,888 8,958 8,188 8,118 8,128 8,138 8,148
T T T T T T T T
T,130 1,338 T,3m T,36m 7,370 7,309 7,108 1,828

Figure 34: AmpR promotor (7,180 — 7,400) [BtsI]

sactEgcEaactacttactCtagcttcCCEEcascaattaatagactggategagecefatasagttecageac
LtgaccgoligalgaatgagalcgaaggEcogtigttaatlatclgacclacctocgoctlatiicaacgtocty

i» AMDR »
-~ _sourca B
T T T T T T T
7418 7,420 7,432 7,490 7,450 7,460 7,472
Spml

cacttctgcgctcgfccottecEEctggctggtttattgctgatasatctigagccEEtEsEcEtEEasgccET
EtEaagacgCEagcCEELaaggoCEacciaccasataacgactattitagacctoggccactoEcacottogeeg

= AnoR wf
- _soures B
T T T T T T T
7,482 7,490 7,502 7.512 7.520 7.538 7.542
Saell

EELatCatECa g CaC e CCagat gt 33 CCCtCCCEtatcEtagtIatctacacEacEEEEagtoagec
ccatagtaacgtcglgaccCCgEtotaccattcggEaggEcatagratcaatagatgtgctgocectcagtocg

= AnpR »;

5= soures wf
T T T T T T T T
7,552 7,560 7,578 7,588 7.508 7,680 7,618 7,63

Figure 35: AmpR promotor (7,410 — 7,620)
sactatggatgaacpasatagacagatepgetgagatagptpgoctecactpattaageatigptaactptecagace
tteatacctacttgctttatctgtctagcgactctatccacggagtgactaattcEtaaccatigacagtcigy
iw AmgH "

I= source »

T T T
7.648 7. 658 7. GEB 7678 7688 7.698

-
o
d
&

tteasatpagtatatatgasstetaactasatttipaaptasnpsattonattttoctapatocacttotaggan

= S0urce w5

T T T T T T T T
7, Te@ 7,72 7,728 LT LT 7,738 1,760 7,778

tttEstasteteatEaCCaaaat ettt aaCETESE T T TCE Tt oCaCtEagcgtiagaccccgtagaaaagat
Z@actattagsgtactEEltitagEgastigcactcaassgcasggtgacicgcagicigggEcatctititcta

Figure 37: ori (7,920 — 8,140)

EAtaEttacCEEata s CECaECERtCEEECtEaacEEEporttegtEcacacagcecagctiggagcgascy
CtatcastgEcctattcCECEtCRCCagEcCEact tECCCOCCaagcachtgtEteggEtogaacctogotiae

ori i
‘Sourea wE

T T T T T T
E.158 E.lE@ E.17@ B.182 E.79e B.222 B.210

acctacaccgaactgagatacctacagegtgagetatgagasagegecacgettoccaagguagaaage gua
tEgatgtggettgactetatggatgtegesctegatactetttegeggtgegasgegettecetetttecgeet

= ori e
i Source S
I | [ [ [ [ |
8,228 8.z238 B.z248 8.z58 B.Z6@ B.Z7@ B.288

CLagEgagCtlCCagggEgaasac
gtgeteoctegaagute

i ari

= source Wi
T T T T T T T T
§,202 8,320 8310 E,22 8,238 392 232 E,282

tttatagtoctgtoggtttocfccacctotfacttgagegtciatttttEtEatfctoptcafgEgEEcEgage
aaatatcagfacagcccaasgcEEtEfaractfaactcgcagctaasaacactacagcagtececcecgcctes

Figure 38: ori (8,150 — 8,360)

tttatagtoctgtcEfEtttofccacctotEacttfagegtoEatttttgtfatpctoptcagEEfEgcrEagc
asatatcaggacagoccaaagogitogagactgaactcgagotasasacactacgagcagtocccocgooteg

b=
b ori wh
i soures "
T T T T T T T
8,378 8,380 8,252 B, 480 8,412 8,428 B,432
Peil
AFLIIIL

ctatpfasasacicodgcaaccfiocttttiacgittoctggcettitgctgicottttgctoacatet

= saurce . gataccttttigcEgtoEttECECCEEaaaaatECCaagEaccEEaaaacEaccEgasaacgagtetaca
T T T T T T T e .
7,782 7,758 7,882 7008 7,822 7,838 7,848 i ort )
soures 53
ﬂ&d&ggaLﬂLlﬂngégétCCEtI:tI:tECEECECEEéétC|:2¢EECEI:ECéééCééaaaaaCC&ﬁcgc‘taécag B IQE B I_a B IEa I I?a I Isa I I;a I laa
4 45 4 4 4 4 =

gtttcctagasegsactctagzgeacasasgacececattagacgacsaacestttestttttttgEtErCratestc

[ ari e
T Source =

T T
7,858 7,868 7. 678 7888 7858 7. 988 7,918

Figure 36: AmpR promotor (7,630 — 7,910)

Figure 39: ori (8,370 — 8,500)
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CONCLUSION
Below is the sequence discussed on high level of

O XN R WD —

BstXI, Bglll, Pf1MI
EcoNI, BmgBI, BstXI
EcoNI

BstAPI

PspOMI

Apal

BstAPI

EcoRV

Begl

. Eco53kl, Sacl
11.
12.
13.
14.
15.
16.
17.
18.
19.

Dralll

PfIMI

CspCI, PmlI
BspEI

BmgEI

BspEIL Sphl
BsaBI

Xcml, Eagl, Bsml
Xcml

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

nucleoplasmin NLS, BGH-rev, Fsel, +3
bGH poly(A) signal, +19

fl ori, Flori-F, Dralll, Psil
pRS-marker, Sspl

pGEX 3’, pBRforEco, +2
AmpR promotor

Sspl

Bcegl

Btsl, Btsal, Btsl, +2

Fspl

Bpml

Sacll

ori

pBR322ori-F

hU6-F, Af11I1, Pcil

U6 promotor, LKO0.15°, +3
gRNA scaffold, Xbal, +2

CMYV enhancer, Ndel

chicken beta-actin promotor, +2
hybrid intron, +6
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