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Type of RNA in genetic engineering

and gene manipulation
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» RNA interference (RNAIi) : a gene silencing mechanism
where short inferfering RNA (siRNAs) and microRNA
(MIRNAs) molecules inhibit the transcription and translation
of target genes in a sequence-specific manner

» Firstly: Caenorhabditis elegans: degradation of par-1 mRNA
followed by introducing double-stranded RNA to this
nematode worm




Practical tool for new drug target discovery and RNAi drug
development in mammalian cells

An appealing technique for decreasing the virulence of pathogens
such as bacteria®t, fungi and viruses

SIRNAs (short interfering RNAs) are primarily involved in *¥
franscriptional requlation™®

This means they function by interfering with gene expression after
the transcription process has occurred but before the translation
process begins.

They achieve this by binding fo mplementary mRNA sequences
and leading to their degrqdqhon effec’rlvely sHencmg ’rhe gene.



Drugs designed based on siRNA are in use and
development.

Three important drugs in this category, patisiran, givosiran,
and lumasiran, have been approved by the U.S. Food and
Drug Administration (FDA).

Patisiran: For the freatment of hereditary fransthyretin-
mediated amyloidosis (hATIR).

Givosiran: For the treatment of acute hepatic porphyria.

Lumasiran: For the freatment of primary hyperoxaluria
type 1.Additionally, 7 other siRNA-based drugs are in
various stages of clinical evaluation.



What is 1-siRNA

2 patnway.
» 1-dsRNA is processed to 21-25 nt short interfering RNA

(SIRNA) with 2 nt 3" overhangs by the RNAse lll-like
protein Dicer in the inifiating step of RNAI

» 2-siRNAs are exogenously produced ~21 nucleotides
long double siranded RNA molecules(or synthetics..)
covering complementary with farget sequence

19 nt duplex
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» I mammalian cells, delivery of chemically
synthesized short interfering RNA specifically
silences expression of the corresponding
endogenous gene, thus bypassing the non-
specific inhibitory mechanisms elicited by longer
ds RNA:

» (like, Toll-like receptor 3 (TLR3), RNAse L, toxic
effect on cell, Overall inhibition of translation..)



Mechanism of siRNA Interference:

» 1-During this process, long double-stranded RNA is broken
down into smaller fragments of 21-23 nucleotides by the
ribonuclease enzyme Dicer with the help of ATP. These
small fragments are called siRNA.

» 2-Then, the sIRNA is incorporated info a multi-protein
complex called RISC (RNA-Induced Silencing Complex),
which includes the Argonaute 1-4 enzyme as part of the
complex.



3 strand from the siRNA, and
the anfisense strand remains as the guide strand within the
RISC complex.

4-After that, the guide strand directs the activated RISC
towards the target mRNA.

5-Once the guide strand fully pairs with the target mRNA, the
MRNA is cleaved by the

6-With the degradation of the MRNA, gene expression is
halted, a state referred to as gene silencing.
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» MIRNAs are a family of endogenously encoded
small noncoding RNAs, derived by processing of
short RNA hairpins, that can inhibit the franslation
of mMRNAs bearing partially complementary

target sequences 3UTR * SUTR or CDs
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basic criteria

for designing
the best
siRNAs




Different steps tn designing a

SIRNA

A.Finding the target gene
B. Selecting the best position for siRNA

C. Assessing its secondary structures(siRNA
and mRNA target)

D. Assessing Its nucleotide content
E. Evaluating specificity of the designed siRNA



Target site

(best position
in the mRNA)




Target site

» Retrie the gene from Comwmon database(NCBT,
aevnome rowser or ensemble..)

&;

» Assessmentof Rifferent Trausceript variants ..

> Avoiding single<uucleotide polymorphism (SNP)
locations(300 +o 0) It might cause variation i the
silencing efficieney in diffecent situations(dvSNP..)

The structure of a typical human protein coding MA including the untranslated regions (UTRs)

Cap|s' UTR Coding sequence (CDS) 3 UTR PD'B’lA
Start Stop tai

=) 3
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Selecting the best positions

. Avoid infronic parts and 5'UTR or 3'UTR.

. UTRs and sequences close to start codon are more prone o
regulatory proteins that can interfere with RISC complex .

. Regions about 50-100 nucleotides downsiream of start codon
in the open reading frame of the target gene are the best
target sites to be silenced.

. Worthwhile as guanidine-cytosine (GC) confent of these
regions is less 50%; also, they facilitate the function of RISC
complex.

Accessibility of the target site owing to the secondary
structures of the MRNA is another determinant of SiRNA's
functionality and any variations in partial base pairing of the
target site will influence the effectiveness of siRNA.



Untranslated Untranslated
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Selecting the best position

suth - sumh
» Searching for : :"L_:'
» H'-AA (N 19 )TT , Conventional Design:  AA(N1)TT

» H-AA (N 21 ) or Statistical Design: wiuamhu,N,mmu..mn.,.c.,mwsn

» 5'-NA(NZ21) on the target sequence

» This helping the entry of mRNA into RISC
complex

» Lowering the GC content of target site(high
GC Lead to the formation of stronger
secondary structures with the target mRNAJ)



» Native mRNAs have infrinsic secondary structures that can
be predicted by the software such as Mfold
(http://mfold.ra. albany.edu/2g=mfold) or generunner ..

» Target sites, including 2 consecutive unpaired bases (within
MRNA) at their 5" -or 3'-ends are more prone to the silencing
effect of siRNAs than target sites comprising unpaired regions
in their central region.

ANMNGS, = -0.65 kcalmol
Ursersrrr e
- e oo e e e o

» (1-These free bases act as initial binding points and facilitate
proper recognition.



» 2-Free bases can and

of the siRNA, which can the overall
stability of the siRNA during the gene silencing process.
» This can help and

» As the accessibility of the target site affects the siRNA
efficiency, Tafer et al. constructed a software called RNAXxs
(http://rna.tbi.univie.ac.at/cgi-bin/RNAXxs), which is a SiRNA
designing tool mainly based on mRNA target site
accessibility.



Length of siRNA

There is a controversy over the best length of siRNAs. Although
some groups, including have worked with

A-19 nucleolide ones and obtained very good results,

8- others have used longer siRNAs ranging from 21 to 29
nucleoftides.

Although shorter siRNAs may lead to an unspecific binding,
SIRNAs from 19 to 25 nucleotides have shown the same
efficiency in silencing.

However, smaller siRNAs are better to use for mammalian cells
as longer siRNAs can immune rinduce mammalian response



Specificity checking

After designing siRNAs with different methods, both sense and
antisense strands should be checked via blast with reference
sequence database (Refseq-RNA and EST database) of the
desired organism to reduce the risk of silencing unintended
genes.

As their alignment may not be the result of chance, blast's
results with smaller E-values should not be overlooked.

Less than /8% query coverage with other genes, <15
nucleotides out of 19 matching with the respective siRNA, is
believed to be tolerable.

Yet, it is worthwhile to mentfion that there is always a
probability of unpredictable off-target effects for siRNAs.
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Nucleotide content of siIRNA

» Some of the criteria that are infroduced by different algorithms overlap
with each other.

» 1-GC content is an obvious and basic parameter in the efficiency of
SIRNAS.

» This is due fo the fact that low GC content leads to unspecific and weak
binding, while high GC content may hinder unwinding the siRNA duplex
by helicase and RISC complex.

» A-Suggested that the GC content should range from 31.6% to 57.9%.

» B-Found the most functional siRNAs, which means up to 95%, having GC
content of 36-52%.

» 2-In the antisense strand, GC percentages between the 2 to the 7 and
the 8 to the 18 nucleotides were desirable to be 19% and 52%,

respectively.

Sense
1 S 10 113 TS

Anti-Sense



Nucleotide content of SIRNA

» 3- functional S|RNAS have an unstable region (lower GC
content than others) between the 9 to the 14 nucleohdes
called energy valley which is a vital criterion for the
selection of siRNAs.

» 4-This internal instability increases the RISC complex
functionality by inducing the most desirable conformation
during mRNA cleavage.

» 5-Sense and antisense strands should have the ability to
form the duplex properly and avoid any secondary
structures that can be prohibitive.

Sense

1 = 10O 13 -5

=5 PoPoccccosooposscay T =
Src A I L= P A=, o
TS ~ SIcsu

Anti-Sense



6- SIRNA sequences must be screened for interndl
repeats and palindromes.

/-However, siRNAs in which the internal secondary
stfructures have Tm (melting temperature) values less
20°C, can be folerated when the body femperature
reaches to 37°C, which, in furn, unwinds the respective
secondory s’rruc’rures

(In general, secondary structures with

The Tm of a molecule is usually between 50 and 90 °C, .
but this depends on the sequence and environmental
conditions.

Sense

1 3 10 13 19
s PoPoccccopoogocscey T S
G/C A U S AIGIC

Anti-Sense

Palindrome

—

5 —[GAATT(— 3

3 —[CTTAAG— 5




» Therefore, at temperatures/=7) above Tm/20..), double-stranded
or secondary structures become unsiable and wniold to the
single-stranded state.

Folding Unfolding




» This Evaluatfion of secondary structure can be carried out by
Mfold or oligoanalyzer 3.1 or gene runner..

» 8-The other most substantial criterion for siRNA selection is low
internal stability at 5-end of the antisense strand, which is
probably an important factor for proper unwinding of siRNA
duplex and entering into the RISC complex

Sense
1 3 10 13 19
s W’W TT 3
G/IC A (¥ G AICGIC
A A cren 4
3* TT MM s
1 (3 19

Anti-Sense



?-This instability can be easily assessed by the number of A/U nucleotides.

A- for having an effective siRNA, at least 4 out of the 7 nucleotides in the 5-
end of antisense strand should be A or U.

10- Or the others suggested at least 3 from A/U bases between the 13 and
the 19 nucleotides of the sense strand were needed.

11-Any way indicated that A/U duplex differential between two sirands,
especially in the last three base pairs, correlates with functional

/‘ /i T J 1= e
/

Anti-Sense
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1 S 19

Anti-Sense

12-Also confirmed that the presence of more 3 A/Us at the 13 to 19
position is important for siRNA's functionality.

13-One other hand high internal stability or high G/C content at 3'-
end of the antisense strand is influential in the efficiency of siRNA.

14-Sequences such as GGGG or CCCC should be avoided as they
increase the risk of hairpin structures.

Point: Off course; some topics, more than three A or U nucleotides
can also be defrimental because RNA polymerase lll tends to end the
transcription at poly U site.

The presence of purine at the 5'-end of the sense strand makes the
initiation of tfranscription, by RNA polymerase Ill, more efficient.(for
expression in vector.. Contrary to what has been said so far.)




Anti-Sense

16- Nucleotide 6 of the antisense strand is preferred to o= /.

Conversely, Ul and ©19 in thz antisznsz strand decrease the
efficiency of siRNA.

17-The presence of A a1' the 19 position, A at the 3 position
and U at the 10 pos besides the absence of & or C at the
19 and 6 at the 13 nucleo’nde of sense strand are influential.

18- U10 showed the strongest correlation with the efficiency
of siRNA owing to the fact that RISC cleaves target mRNA
between nucleotide 10 and 11 and, similar to most of
endonucleases, prefers to cut 3' of U rather than other
bases.(power base of G, C, T and U important)




Anti-Sense

Jagla and his research team analyzed 600 chemically synthesized
sIRNAs and revealed four sets of rules based on the base composition
of the sense sirand.

According to their findings, the first rule is the best one that increases
’rhle chance of functional siRNA prediction up to 90%. Here are the
rules:

Rule 1: Presence of A/U at position 19, GC at the first position, A/U at
position 10, more A/Us at position 13-19.

Rule 2: Presence of A/U at position 19, GC at the first position, GC at
position 10, more A/Us at position 13-19.

Rule 3: Presence of G/C at position 19, GC at position 1, GC at
position 11, morec A/Us at position 5-19.

Rule 4: Presence of A/U at position 19, A/U at position 1, more 3 A/Us
at position 13-19.




Anti-Sense
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Anti-Sense

Two nucleotides can be added chemically to the 3-end of sense
and antisense strands and these siRNA duplexes tend to be more
efficient than duplexes with >3 3' overhanging nuclotides.

Benefits of TT Overhangs:
Enter ti RISC complex
Stability siRNA structure

Cost Reduction: TT overhangs help reduce the expense of RNA
synthesis.

Increased Persistence: These overhangs can increase the
persistence of siRNA duplexes by enhancing their resistance e

») [ ‘ A

Decrease off-target , improve connection to the target mRNA .. ..



Thermodynam
IC features




Thermodynamic features:

» Thermodynamic characters of functional siRNA
molecules are guiding siRNA design...

» Thermodynamic differences In the base-pairing
stabilities of the 5°-ends of both siRNA and miRNA
molecules play a critical role in determining which
strand initiates RNA induced silencing complex (RISC)
activation (base pair; like A/U..)



Thermodynamic features

» 1-Low stability in 5" end of AS
» 2-Higher stability in 3' of AS
» 3-Also; Energy valley in 9-14 nt
» Then; A/U richness in 3' end, GC richness in 5" end is
important
1 s RN 19
s PoPoccccosospesscey T °

Anti-Sense
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» Suggest an energy balance of 5 to 8 kilocalories per mole is
suitable for the arms of siRNA:

» 1-Correct Strand Selection: Lower energy in the 5' arm AS
(SO LOW STABILITY) ensures that this arm is selected as the
guide strand by the RNA-induced silencing complex (RISC) instead
of the 3" arm. This ensures that the correct strand is chosen by
RISC and the RNAi process is executed correctly.

» 2-Greater Stability: Arms with energy levels between 5 to 8
kilocalories per mole may contribute to better and more stable
activity siRNA. This can increase the duration of siRNA activity in
cells, ultimately improving their efficiency.



» H#H#H# Summary:-

» **Sense strand**:;
Separated and has no
specific role in the RNAI
process.-

» **Antisense strand**:
Binds to the target mRNA
and causes it to be
degraded or inhibited.

OH 3" Passenger strand (preferentially destroyed)

P5" Guide strand (preferentially enters RISC)

| RISC assembly

\> Passenger strand destroyed

3 OH @ P5" Guide strand

3’ OH

RISC proteins
‘Target recognition
TTTTT Target mRNA

L N

i

P5 Guide strand



Transfection

Transient or Stable of ( naked or in vector )

In transient one: the double-stranded RNA(19-21 base) is
infroduced to the target cells by different methods...

In the stable transfection: the exogenous double-stranded DNA
expressing short hairpin RNA (shRNA) is exposed to the cells

The stable procedure : more effective in mammalian cells. The
double-stranded DNA will be integrated o the cell's genome and
transcribed to shRNA by RNA polymerase II/Ill. (Dividing cell, Hela
and non —dividing cells, neurons)

Then the processed shRNA is exported from the nucleus to the
cytoplasm



Tu-nt cupes region

A-HO
High stability of the £ 55 terminus Low stability of the £ AS terminus
blocks incorporation of 55 prormiotes incomporation of A5
into RIS, into RISC,
Suggestion: Suggestion:
(G or C at 5" end of 55, All-richress at 5" end of AS.

Loy stability in this region promotes RISC-AS-mediated clevage
af mRMNA and might promaote RISC-AS-complex release,
Suggestion:

|} at position 10 of 55,

e Cense strand (55) mem Artisense strand (AS)
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Reference

Mucleotide positions 5'—3" of the antisense strand

1 2 3 4 5

6 7 &8
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9
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Essential Parameters algorithms

Asymmetrical nucleotide content in the duplex Amarzguioui et al
Reynold et al

(More A/U at 5' end of antisense sense strand and More G/Cat5' end RUBETE
of sense strand)

Weak base pairing at 5'end of antisense Amarzguioui et al
(presence of A/U) Ui-tei et al
Jagla et al
Absence of internal repeats Reynold et al
Ui-tei et al
Presence of A at 6™ position of antisense strand Amarzguioui et al
Presence of A at 3"¢ and 19 position of sense strand Reynold et al

Absence of G at 13 position and G/C at 19 position of sense strand QX&) RN
Jagla et al

Presence of U at 10t position of sense strand Reynold et al
Jagla et al






. Specificity: siRNA offers highly specific gene silencing
by targeting complementary mRNA sequences,
reducing off-target effects.

. Reversible Effects: The effects of siRNA are temporary
and reversible, providing a controlled method of
gene regulation.

. Versatility: sSiRNA can be designed to target virtually
any gene, making it a versatile tool for research and
therapeutic purposes.

Rapid Knockdown: siRNA can achieve rapid knockdown of
target genes,¢¢! allowing for timely study of gene function



> 1-Off-target effects.
P 2- Mnivii
> =2- Scalable Production (cost..)

> 4-Tinme Knockdown (24h: 42h..naked )



. 8iIRNA-preRISC complex formation
* No internal repeats

ATP
it I
2. siRNA unwinding; RISC ATP dependent activation
5'-p * GC content < 50%
# uﬂﬂ% + S'AS end flexibility
l 5 + Al9
P *No C19

mRNA-5' 3. Target site recognition

» GC content > 30%

4. mRNA cleavage
« U0
* A3
* No G13




Fully complementary

AAAAA

SIRNA

mRNA

Partially complementary
3'UTR

AAAAA

Seed
3 miRNA (2-7 nt)




MRNA features

» 1-Secondary structure of mRNA.

» 2-Target region incorporated in various hairpin
structures.

» 3-Linear correlation between siRNA silencing of

the target gene and local free energy of the
target region.



» Local Free Energy and Its Importance:

Secondary Structure of mMRNA: mRNA can form various
secondary structures, such as hairpinsg, which can affect the
accessibility of the target region for sikRNA binding.

Hairpin Structures: These structures can be stable or unstable,
depending on the local free energy. More stable hairpins (with
lower free energy) are harder to unwind and target.

Linear Correlation: There is a direct relationship between the
efficiency of siRNA silencing and the local free energy of the
target MRNA region. Regions with lower free energy or positive
AG (less stable hairpins) are generally more accessible and thus
more efficiently silenced by siRNA.



Free energy calculation: S fold, M fold, genebee

RNA Folding Form

M. Zuker
Mfold web server for nucleic acid folding and hybridization prediction.

Nucleic Acids Res. 31 (13), 3406-15, (2003)
[Abstract] [Full Text] [Supplementary Material] [Additional Information]

The folding temperature is fixed at 37°. You may still fold with the older version 2.3 RNA parameters, which allow the temperature to be varied.
DMA mfold server. Quikfold. Fold many short RNA or DNA sequences at once.

Enter sequence name:

Enter the sequence to be folded in the box below. All non-alphabet characters will be remaved.

FASTA format may be used.
seql>
CTCTGCCCCAAGTATTTTCAGCCCCAGCCGGCCACACAGCTCGGATCTCCTCCTGTGGATCCCCCCAGCTCTGCGATGATGGCAGAAGAGCACACAGATCTCGAGGCCCAGATCGTCAAGGAT
ATCCﬂCTGCﬂAGGﬂGATTGﬂCCTGGTGﬂﬁCCGﬁGACCCCAAGﬂﬁCATTﬂACGﬂGGACATAGTCﬁAGGTGGATTTTGﬂAGACGTGATCGkAGﬂGCCTGTGGGCﬂCCTACAGCTTTGACGGCGTG
TEEAAGGTGAGCTACACCACCTTCACTGTCTCCAAGTACTGGTGCTACCGTCTGTTGTCCACGCTGCTGGGECGTCCCACTGGCCCTGCTCTGGGGCTTCCTGTTCGCCTGCATCTCCTTCTGC
CACATCTGGGCGGTGGTGCCATGCATTAAGAGCTACCTGAT CGAGATCCAGTGCATCAGCCACATCTACTCACTCTGCATCCGCACCTTCTGCAACCCACTCTTCGCGGCCCTGGGCCAGGTC
TGCAGCAGCATCAAGGTGGTGCTGLGEAAGGAGGTCTAAAGCCAGGGACTGCTCCATACCCCATGATGGAGCACACGGTGTAGGGAAGCCAGAAAGAAAAGACGGCCCAGCCACAGAAGCACA

ATGG

©



Oligo Analysis
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Tmmune stimulatory effect

1-Double-stranded RNA (dsRNA) induces the production of
type | interferon (IFN), which plays a crucial role in the antiviral
Immune response. This induced type | interferon activates the

= e DI E n S n % e *
enzymes PKR and OAJS as foliows:

A-PKR: Binds to dsRNA and becomes activated. This enzyme
phosphorylates various profeins in the cell, halting protein
translation and preventing viral replication

B-.OAS: Also becomes activated by dsRNA. These enzymes
produce 2'.5-oligoadenylates, which activate RNAase L.
RNAase L degrades viral RNA and prevents viral replication.
3-5'-UGUGU-3" and 5-GUCCUUCAA-3': high immune
stimulatory

4-5'-UGU-3" motif is recognized by TLR7/8



Off target effect

» Meticulous blast search in 5’ region of
Anti sense strand , Searches in:

» 1- WMRNA data bases
» 2- EST databases
» 3- nucleotides database...



Criterion v summary

Criteria Probable reascn

Blophysical, thermadynamic and structwral considerabions

Crxaral ko to msdium G+C contant (20-50%) Fecditate s imeractan with RISC ard unwinding

Low mkzmd stabiity at the &' antissnze srand Promaotes antissres-strand sskection by RISC

High rtemal stabiity at the 57 2eres strand Blocka sares-strand zelection by RISC

Abeance of imternal mpastz or palindromes Increases the concantration of furctiond, stabls harpins
A-formn bl betaesan aiRMNAs and target mRMA Enharicea RNA-RMA interactions snd promotes desvage

Base prﬂtﬁmumﬂpm’n pnm’mnam The SENss SIrand

Fresencs of an A & position 3 and 157 of 2eres strand Promotes antissnss-strand sslection by RIS

Abeance of a GorC et position 19 of ssnes strand Promotes antissnss-strand sslection by RIS

Fressnce of a U at position 10 of 2eres strand Promiotes RISC medisted cleavage of mRMA and
dizscciation of the RISC-eiRMNA complex

Abeancea of a G st posiion 13 of ssnze atrand Promotes efficient uneanding

Enhancing specificity of sifNA-medisted gene silencing

Performn stingent homology ssarches Minimizee potential rorepecilic gere sikbncing

Ayoid low-stingency sequence interactions hMinimizes potential orepecific gere sibncing

bebwzan 2iRMA end 3'UTH



Programs
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Souree

Web site

Ambion

Dharmacon

Integrated DNA Technologies
Irs Genetics

Qiagen

Oligoengine

Open Biosystems

Sfold

The Whitehead Institute

www.ambion.com
www.dharmacon.com
Biotoolsidtdna.com
WWw.Irisgenetics.com
WWW.(lagen.com
www.oligoengine.com
www.openbiosystems.com
Sfold. wadsworth.org
jura.wi.mit.edu/pubint/

www. iona.wlL.mit.edu/siRNAext




Tools

URLs

Comments

siDESIGN

http://www.dharmacon.com/

Scores and ranks candidate siRNAs based on therrodmamic and
sequence-related criteria. BLAST search is conducted by default.

RNAi Designer

https://maidesigner.invitrogen.com/
rnaiexpress,

Ranks candidate siRNAs using a primitive scoring system.
BLAST search is automatic and the results are shown.

BIOPREDST

http://www.biopredsi.org

An artificial neural network-based tool, which was trained with
~2,500 experimentally assessed siRNAs. Analysis of genome-wide
specificity is included.

Whitehead siRNA Selection server

http://jura.wi.mit.edu/bioc/SIRNA

Offers flexibility in defining siRNA sequence patterns and
selection of filter functions. Different properties of selected
siRNAs are calculated, including thermodynamic values,
polymorphisms are identified and the results of configurable
BLAST search and filtering are shown. The user can sort the
output in various ways and balance decisions.

5iDE

http://side.bioinfo.ochoa. fib.es/

Developed for high-throughput applications of siRNAs using
several published algorithms for efficacy prediction and 3
nonredundant database for specificity analysis.

siSearch

http://sisearch.cgb.ki.se/

The kernel algorithm focuses primarily on energy features of
effective siRNAs. Alternative algorithms are also implemented
and integrated in the tool. siSearch is expandable to include
newly discovered rules,

Sirna

http://sfold.wadsworth.org/sirna. pl

Sequence selection tool, which incorporates the target
accessibility in the evaluation. No specificity analysis.

sIRNA design software

http://www.cs.hku.hk/~sima

Candidate siRNAs proposed by various previously developed
sequence selection tools are classified based on target
accessibility.



Design web server

sidirect 2.1
All mages Videos MNews Web Books Finance
siDirect
=

http-//sidirect2_rnai. jp

siDirect

siDirect version 2.1 highly effective, target specific siRNA online design site. Help. Enter an accession
number and retrieve sequence: Enter an accession .

siDirect v2.0 o N
L

siDirect version 2.0 highly effective, target specific siRNA online __.

siDirect version 2.0 N

siDirect 2.0 is a web server for providing efficient and target



Sl D | rECt version 2.0 highly effective, target specific siRNA online design site.

Enter am accession number and retrieve segusnce:

retrieve sequence

or Paste in & nuclectide seguence:

Fzampls sSequence

ggctgocaag
tgaggctgoc
coggagacag
cotggaacgo
EgacactatT
cottogtg=aa
CTERcCEggRag
ctoococtgasc
saggacactt
tocagoaetocac

aaccotgoagg
Zacoggaacs
gtgoagtocc
cagatgogtg
ggoogootgo
tECCEagacc
ctgotggaag
ctgagggass
ctgattaags
gatgaccttg

aggoagaaga
atgacgocct
toacotgtga
saatggaaga
SggetgageEt
tgotocaatgt
gogaggagag
ctaastctgga
cggttgaasc

aataaazatt

=tggtaczaa
gogocaggoa
2gtggatgoc
gaactttgoc
tCEgEaTaEtg
taagatggoc
caggatttct
ttocactococt
tagagatggs
goacacactco

tocaagtttg
szgoaggagt
cttazaggas
grtgaagoTyg
saggaggagaa
cttgacettg
ctgocototto
ctggttgata
caggbttatoa
saghbgoagocaa

cogacctoto
coactgagta
coaatgagto
ctaactacoa
tggotogtcoa
agattgocac
caaactttto
CcoCcECotoEss8
saogEasctto
tatattacocsa

design siENA

Options:

siDirect v.2.0 | Last modified on Dec 3, 2009.




EXamples

Example 1 | Designing siRNAs for human claudin 17 (CLDN17)

1. Enter the accession number for human claudin 17 (NM_012131).
2. Click 'retrieve sequence' to obtain the nucleotide sequence.
3. Alternatively, you can directly paste a nucleotide sequence.
Accepted input types are FASTA or a plain nucleotide sequence up to 10 kbp.
4. Click 'design siRNA'.

Si D i reCt version 2.1 highly effective, target specific siRNA online design site.

Enter an accession number and [etrieve sequence:
(NM_012131 @— | retrieve sequenc@b— !

or Paste in a nucleotide sequence:

>NM_012131.3 Homo sapiens claudin 17 (CLDN17), mRNA
ATGCATTTACAACAGGTACTTCTAGTTAGGCCAAGTTCAGTCACAGCTACTGATTTGGACTAAAACGTTA
TGGGCAGCAGCCAAGGAGAACATCATCAAAGACTTCTCTAGACTCAAAAGGCTTCCACGTTCTACATCTT
GAGCATCTTCTACCACTCCGAATTGAACCAGTCTTCAAAGTAAAGGCAATGGCATTTTATCCCTTGCAAA
TTGCTGGGCTGGTTCTTGGGTTCCTTGGCATGGTGGGGACTCTTGCCACAACCCTTCTGCCTCAGTGGAG
AGTATCAGCTTTTGTTGGCAGCAACATTATTGTCTTTGAGAGGCTCTGGGAAGGGCTCTGGATGAATTGC
ATCCGACAAGCCAGGGTCCGGTTGCAATGCAAGTTCTATAGCTCCTTGTTGGCTCTCCCGCCTGCCCTGG
AAACAGCCCGGGCCCTCATGTGTGTGGCTGTTGCTCTCTCCTTGATCGCCCTGCTTATTGGCATCTGTGG
CATGAAGCAGGTCCAGTGCACAGGCTCTAACGAGAGGGCCAAAGCATACCTTCTGGGAACTTCAGGAGTC
CTCTTCATCCTGACGGGCATCTTCGTTCTGATTCCGGTGAGCTGGACAGCCAATATAATCATCAGAGATT
TCTACAACCCAGCCATCCACATAGGTCAGAAACGAGAGCTGGGAGCAGCACTTTTCCTTGGCTGGGCAAG
CGCTGCTGTCCTCTTCATTGGAGGGGGTCTGCTTTGTGGATTTTGCTGCTGCAACAGAAAGAAGCAAGGG
TACAGATATCCAGTGCCTGGCTACCGTGTGCCACACACAGATAAGCGAAGAAATACGACAATGCTTAGTA
AGACCTCCACCAGTTATGTCTAATGCCTCCTTTTGGCTCCAAGTATGGACTATGGTCAATGTTTTTTATA
AAGTCCTGCTAGAAACTGTAAGTATGTGAGGCAGGAGAACTTGCTTTATGTCTAGATTTACATTGATACG
AAAGTTTCAATTTGTTACTGGTGGTAGGAATGAAAATGACTTACTTGGACATTCTGACTTCAGGTGTATT
AAATGCATTGACTATTGTTGGACCCAATCGCTGCTCCAATTTTCATATTCTAAATTCAAGTATACCCATA
ATCATTAGCAAGTGTACAATGATGGACTACTTATTACTTTTTGACCATCATGTATTATCTGATAAGAATC
TAAAGTTGAAATTGATATTCTATAACAATAAAACATATACCTATTCTAAAA

design siRNﬂ.

Options:




>< - Microsoft e ><

2N Not secure sidirect2 _rmai. jpp//cdoc,

miiRWwWallk A databa...

eco0o00

ceooeooo00

-l
N U RN R KR E NN
ocacu'nwnaano:un

ecococo
9¢co000C00

Results:

A-siRNA target positions.

B-siRNA target sequences (Z1nt + Znt overhang).

C-Oligonucleotide sequences (21nt guide strand and 21nt passenger strand).
D-siRNA efficacy predictions. siRNAs with U, R, A satisfy the functional
siRNA design algorithms of Ui-Tei et al. (reference 3), Reynolds et al.
(reference 4), and Amarzguioui et al. (reference 5), respectively.
Calculated Tm of the siRNA seed region.

E-Selecting an siRNA with a lower seed Tm reduces off-target effects. —
Vi-Tei et al. (reference 6)
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List of off-target candidates for individual siRNAs. The alignment between each Jf‘ﬂarge
candidate and the siRNA sequence clarifies the locations of mismatches. Hits with a perfec
match (19/19 matches), one mismatch (18/19 matches), two mismatches (17/19 matches)

or three mismatches (16/19 maiches) are shown. Searches are performed for 19n
sequences at positions 2-20 of each strand of the siRNA duplex

973-995 TTGATACGAAAGTTTCAATTTGT AAAUUGAAACUUUCGUAUCAA GAUACGAAAGUUUCAAUUUGU uA

7 2 20 ]
977-999 TACGAAAGTTTCAATTTGTTACT UAACAAAUUGAAACUUUCGUA CGAAAGUUUCAAUUUGUUACU URA s.

]
25 o ] 3 50

M
w
w
N
NN
M
X}
N

t of off-target candidates for individual siRNAs. The alignment between each off-target candidate and the siRNA sequence clarifies the locations of mismatches. Hit:
prformed for 19nt sequences at positions 2-20 of each strand of the siRNA duplex.

r Sequences

PULEIILLLE||NM 0121333

Homo sapiens claudin 17 (CLON17), mANA

8=
5

TATTGTE T |
111% xR 0070616561 | PREDICTED: Homo sapiens 1ong INtergenic non-protein coding RNA 2937 (LIN
AT %R 0070816591 | PREDICTED: Homeo Faplens Iong interdenic non-protain coding RNA 2937 (LIN

XR_007079728.1 | PREDI sapiens Iong Intergenic non-protein coding RNA 2937 (LIN Similar Sequences

KR 007073735.1 | PREDICTED, Home saplens 1ong Interpenic non-protein coding RNA 2537 (Linw

FI3A 17||-| creanacacarranrerTe

LLxITITITTLT1]|Nm 006954.2 | Homo sapiens zinc finger protein 33A (ZNE33A), transcriot varlant 1, mANA LILIxIxTIITITITIT11]|Nm_020403.5 1| Homo sapiens protocadhenin 9 (PCOMS), transcript variant 2, mANA
ATOATTOTCT e gt : 'CATATACAATAATGTTG| [NM_ 203487 9 (PCOH9), transcript variant 1

001278170
001278171.2
001278173

001278174

'

NM_ 001318372

NM_001318373.2 | Hon
017020619

NA
i 8 (PCOHS), tranacript variaht 3, mNA

). transcript variant 4, mRNA
3 | PREDICTED! Homo sapiens protocadnerin 8 (PCOHS), transerpt variant X1, mRNA

XM

17||-|[creanncacArTANTGTTG

i
i
i
H KR ININEIEN 1M 004169.5 | Homo sapiens serine hydroxymethyliransfarase 1 (SHMTL). transcript variant 1, maNA
i CTCARAGACALE N 148918.3 | Homo sapk varoxyn ansferase 1 (SHMT1). transcripe varant 3, MANA
! e 86.21 Homo, e hyaroymotyliranserase 3 (SHM
1 256767 T o X1,
i XS, MRNA
i X3. MANA
i T X3, MRNA
N > Xo. mANA
3 XM 0474 PREDICTED: Homo sapiens serine hydroxymethyitransferase 1 (SHMT1), transcript variant X4, mMANA
3 | BREDICTED: Homo Eaplens zinc findar brotain 33A (ZNFISA) transcriot Varia |a7]1-| creARNGREANTANPGTTS
3 | PREDICT Inger protein 33A (ZNF33A). transcript varian ' 018315.5 | Homo saplens F-box an repeat domain containi ranscript variant 2, m
XM _017016617.2 | PREDILI O mm\o i‘DIeY!S (m( finger prote| 33A (ZNF33A), Unns(rlm vnrlan JALILLINT NI Axix] ]|/ _o1831 B+ o 2 WD rapaae domal o} PRy tear DL R

CTCAAAGACAATATTCTTS contalning 7 (FBXW?). transc

918002.3 | Momo sapiens oxidation resistance 1 (OXR1), transcriot variant 1, MRNA 21
. on R1); tran a NA 31 7
17 Homo sapiens oxidation resstance 1 (O: 31 7
324 ot 3 1 7
1 ot 1 (oxR1 3 1 7
1 ation resistance 1 (OxR13, ranscrpt var 21 7
<13 | rostt x *3 7
34 resistanc X 531 7
2ip rosietance 1 o 11 7
21 . x 11 D repest 7
2ip rosistance 1 X 1l .mm 7
Sie o X " 1l > 7 ; MRNA
11 rosistance 1 X XM 047415902 1 | PREDICTED: Homo saplens F-box and WD repest domain 7 (FBXW7), transcript variant X11, MRNA
9 route X - | CTCAAAGACAATAATGTTG
20.1 | resist X S | LT T i 003163029.2 1 Homo seplens maestro heat like repeat famity member 9 (MROHS), transcrip variant 1, mRNA
5 - TCCAAAGACCATAATGTTG (XM 01151C m« 3 PKLI)ILVl oMo sapiens maestro heat like repeat family member MROHS), transcript variant X1, mRINA
X 03743133311 | PREGICTED! Home capiens oxidation resictance 1 (OXR1), transcript vaniant X XM 011510007.3 | PREDICTED! Home tapiens masstra heat like ropaat family member 3 (MROHS), transcrpt variant X3, MANA
. - 16| - CTCAAAGACAATAATGTTGC
I11IX111IX1]11||NR 1080761 | Homo sapiens long Intergenic non-protein coding RNA 1066 (LINC01069), long nof xixl (1T TV 1T 00a392.7 1 Homo sapiens dachshund famity transcription factor 1 (DA , transcript varlant 3, mMRNA
O TasATT AT TAAAGATAATAATG’ NM_080759.6 | Homo saplens dachshund family transcription factor 1 loA(nl)y transcrpt variant 1, mMRNA
ArTATTGTCTTTG N 080760.6 | Homo Sabiens Gachznung famity tranzcriotion factor 1 (BACHL)! tranzcrioe Varisnt 2! MANA
%1001 011111 000122.2 1 N 17 Sapions Gachanund family ranscription factor 1 (DAGHL ), ranscrpt variant 4, MRNA
ATTATTOT TG 0341657 o | PREDICTED! Homo sapiens dachehund Seription factor 1 (DACH1 ), (ranscHpt variant X2, mANA
- 3834 be CTCAAAGACAATANTGTTG
XM_O118 " 31 ”" L )(\ l [INEIIED] l (NN \ NM_005190.4 | Homo saplens cyclin C (CCNC), lumnrlpl variant 1, mRNA
XM_011510° r‘l' 2 | PREDIC 3, core complex AAAAACCATAATGTTG [NM 001013399.2 | h(wnn saplens cyclin € (CCN C) ript var um RNA
N 003363337 o sapians cyclin ¢ transcript varian RNA
' XA 0070813151 | PREDICTED: toma sepiens uncharacterize 18 (LOC134902118). X1 0474194851 | PREDICTED! HOMO sapians Cyciin C (CCNC), (ranscHpt vaant X2, mRNA
AR 007070903 1 | PREDICTED | Hame sepiens Uncharacterized LOC1 24902118 (LOC124902118); PRI
x‘ r I | \x} L] INR | Homo sapiens ac A det»vd:uuenas: family men\be: 11 (ACAD11), transcript variant 2, non-coding RNA
M 0026 sapiens serpin family B member 5 (SERPINBS: ANEAATOTTG| (MR | Homo sapians acyl-CoA dehydroge mber 11 (ACAD11), transcrpt variant 3, non-coding RNA
%M 0067324854 | PREDICTEC

n-coding RNA

).
S Frome sapiens serpi ranity 8 member 5. (SERPINGS), transcript {“ -

CTCAAAGACANTANTGTTO
ATTA X111 11X 111111%|||||NR_037804.1 | Home sapiens NPHPI-ACADI1 readthrough (NMO candidate) (NPHP3-ACAD1 1), long n
m ATCAARGECAATANTCTTG!

TT1 1111111 [N 001080 3 | Homo sapians RGP1 homalog, RABEA GEF complex partnar § (RGP1), mRNA
JrcaTTATTITCTTTG|[xR 007061382 1 | PREDICTED: Homo sapiens RGP1 homolog, RABBA GEF complex partner 1 (RG] || creaniancxsrasTarra
%R 007061383 1 | PREDICTED: Homa sepiens RGP1 homolog, RABBA GEF complex partner 1 (RG] XUTILIILLIXX 111 LLLI||NR 1471751 | Homo sapiens splicing factor proline/glutamine-rich (LOCE54780), long non-coding RNA
ATTATTOT! AR AR AR ARE TS
XTI ITIxT 11 Ixn 007067045 1 | PREDICTED: Hamo saplens ik 16]|-][cvexssoncaATIRE—.
AATTATTGTITTTG XA 007069385 1 | PREDICTED ! Hom NE- atranss oRi W DT T T T i 0321154 1 Home sapians potassium two pore domain channal subfamity K membar 16 (KCNK16). transcript variant 2, mANA
i | PREDICTED. S Sapiens LINE-) ratrotranspossble alemant ORF2 protsin- i SCCCAAGACAATAAAGTTS| (N 0011351052 | Homo sapians potassium two pore domain channal subfamity s
eaTraTTaTcTTal |l NMT001135107 2 | > REpING POtaRAILM two POre domain channel subfam
NG| ), transcript variant 2, mRNA N 001363784.1 | Homo shplens potassium twe pore domain Channel sublamily K member. 16 (KCNIK16), transcrpt variant 5, mRNA

Homo sapiens zinc finger protesn 336 (ZNF33:
N ™) 20

- | CTCARAGACANTANTGTTG
) Homo BN \ IxIT11l[nm 153712.5 | Homo sapiens ¢ romine ligase (TTL), transcript variant 1, mRNA
™ | Homo CACAAACACANTARAGTTS|INM 0013717121 | HOMG Saplans LUBULN Lyrosin lgase CTTL), transcripr variant 2, mRNA
Rl | Homo %M 0113 3 | PREDICTED: Horme sapians tubuiin tysomnd ligase (FTL); transcript varient X2, mRNA
et 2 | Homo 16| - | CTCARAGACAATAATGTTO ]
ot 2 | Homo sapie 3 XTI T 11 (xR _007096015.1 | PREDICTED! Homa sapiens uncharacterized LOC1 24909415 (LOC124909415), ncRNA
x I | PREDICTED: Homo saplens zinc finger protein 338 EnrIa), transcript varian ACARAGAGAAGANTGTTG
o 1 | PREDICTED: Homo sapiens zinc fir ein 338 (ZNF338), ript varian i R
[ VeI C 7.4 | Homo sapiens zinc finger protein 519 (ZNF519), transcript variant 1, mRNA
R 4 | Homo sapiens Dnal heat shock protein family (Hspa0) member B14 (DNAIS14 CTAAAGGATAATAATGTTG

CATTATTGTCCTTG||NM
XM 0474
XM_0474

3102
161841
161851

Hiome sas

CTCARAGACAATANTGTTG
PR ICTED! Home sapiers Onas heat shock peotein farmily (Hep40) rember reAancaaTartaTra |
PREDICTED, Home sepiens Dna) heat Shock protein family, (Hepao) member 8

CTAAMAAACAATAATGTTA

Bie3 homt Shack Brotein family (Hepa0) member 14 (oNAIB1d (36l
‘ 1 | PREDICTED! Homo sapiens uncharacierized LOCI 24904420 (LOC124904420), neRNA

- | CTCAAAGACAATAATGTTG
1111111 LTL] L |[XR_007072521.1 | PREDICTED: Homo saplens uncharacterized LOC101928361 (LOC101928361), Net. 002865.3 | Homo saplens s e Tk e ,,
nTATTATTGTCTTTG| XA 007087253 1 | PREDICTED: Home sapiens uncharacterized LOC101926361 (LOC101928361). JLEINREL ‘M‘\.‘,M‘\.‘ P E] M 001 B Bt 4 | o e A s A e e AR e o Cariant . TARNA
16| - | CTCARAGACAATAATGTTG
NEIYYEIN T 11T | Homo sapiens guanylate binding protein 5 (GBPS), transcript variant 1,
AAAGECAATAATG N Homo sapiens guanylate bINdING protein 5 (GBPS), transcript variant 2, MANA
NM 0013919201 | Homo sapiens guanylate binding protein 5 (Gars); transcnpt variant 3, mANA

esign sense and antisense RNA oligonucleotides from the siDirect results.
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Sequence OBases Parameter sets ANALYZE
5. Specsheet (Default)
SELF-DIMER
.3 Target type DHA W

Oligo Conc 025 | pM ALETEHOAPTHEN

CLEAR SEQUENCE ADD TO ORDER Na Conc 0 mM NCBIBLAST
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dNTPs Conc 0  mM
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Standard Mixed Base Instructions Custom Mixed Base Instructions
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Custom Dicer-Substrate siRNA (DsiRNA)

Generate DsiRNAs for any sequence from any species.

For technical assistance or to reorder using a Design 1D generated before February 2016, contact applicationsupport@idtdna.com.

Search for Predesigned DsiRNAs ~ Generate Custom DsiRNA

Input Format: BLAST Species
Sequence v @ H
= numan CLEAR AND RESET
() Mouse
Paste/Type Input O Rat

O Other (Manual BLAST)
Enter an Accession Number:

ex: MM _001234 RETRIEVE SEQUENCE

Or Paste FASTA Sequence (=10 kb):

This field is required.
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File Edit View Favorites Tools Help
% @Convert » FHSelect
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X% Find: ‘ piw | Previous  Mext |@ Options v |
Search for Predesigned DsiRNAs — Generate Custom DsiRNA A
Input Format: BLAST Species SEARCH
Sequence v ® Human CLEAR AND RESET
O Mouse
Paste/Type Input O Rat

O Other (Manual BLAST)
Enter an Accession Number:

NG 0072901 RETRIEVE SEQUENCE

Or Paste FASTA Sequence (=10 kb):
AGGGGGACGCGCTGGLTTCCCGGGGTCCAGACTCGAG
GAGGAGGAGGTGCCCGTCGAGAGCATGAACAGG
GGCTTTGCTCATGGGCAGGGGGTGTAATTACCTGGCCT

Showing 10 results for NG_007290. Clear results »

Exclude transcripts from []Select AllResults ~c7i0i= ~ Toperforma BLAST search against your species of interest: choose BLAST from

results:
0 the dropdown menu
|Search... |
[ Select All [ DSIRNA G
[ NM_080603 (ZSWIM1)
v
1 NM_007031 (H5F2P} areh Lo e Daarting Cnaria Aecian IO -

BN L gy )




>NM_001234

CTCTGCCCCAAGTATITTCAGCCCCAGCCGGCCACACAGCTICGGATCTCCTCCTGTGGATCCCCCCAGCTCIGCGATG
ATGGCAGAAGAGCACACAGATCTCGAGGCCCAGATCGTICAAGGATATCCACTGCAAGGAGATTGACCTIGGTIGAACC
GAGACCCCAAGAACATTAACGAGGACATAGTCAAGGIGGATITTGAAGACGTGATCGCAGAGCCTIGTGGGCACCTAC
AGCTITGACGGCGIGTGGAAGGTGAGCTACACCACCTTICACTGTCTCCAAGTACTGGTIGCTACCGICTGITGTCCACGCT
GCTIGGGCGICCCACTGGCCCTIGCTICTGGGGCTITCCTIGITCGCCTGCATCTCCTICTGCCACATCTGGGCGGTIGGTIGCCA
TGCATTAAGAGCTACCTGATCGAGATCCAGTIGCATCAGCCACATCTACTCACTCTGCATCCGCACCITCTGCAACCCACT
CTTCGCGGCCCTIGGGCCAGGICTIGCAGCAGCATCAAGGTIGGTIGCTGCGGAAGGAGGTICTAAAGCCAGGGACTGCT
CCATACCCCATGATGGAGCACACGGTIGTAGGGAAGCCAGAAAGAAAAGACGGCCCAGCCACAGAAGCACAATGG
CCCTTCGCTICTCCCCCAGCCCCACCATGATGCCCCCATGCCTIGGGCGIGGGGGAAGATCATITGCCAAGAGGCAGC
TACTGCAAGTCTITTIGCGITCACTTGTACTGTAACAACATAAACCAGCACGCGGITCCCACCCGGGGCCAACCTCTICCAC
GCGCACTCAGGAAAGTIGACCAGIGACCACTGGCGTITAGGAAGGTIGGCTCCAGTAAAGGGITITGGCTGCATITGGGGA
ATGCTGCATITIGITCGTIGCCTIGTAAGATIGGTITGTGTCCTGACCAGCTCCAAAAATATACTTICACTGCCCTGAAAAACAGA
CACAGGGAGAGTIGGITGTCTCITCACTTIGGCCAAATGTAAGTGAAGAACAGAGTCTITITCTICTICGGATICTATTGTITGCT
GGAACCGTACACGTTICCITGGAAGATCATGTITTAAGTGACTCCIGITGCCTGAGCACAAAAATGGGCACCAATGGAGGA
AAATGACCCTTIGGGCTIGGCAGGGGCAGIGACCCTITCCAGGGTACCACTGAGGGAAGGGCCTIGGGITCAAGCCTCCC
GGAACCTCCCCITTIGGCTAACCGAGCCCCTIGAAATGCCCAGTACTGCCATITGACATGAGGGTACCITCGCCCICAGG
AGATGTGACGAAGGAACAAGGTICTAATITGTGCGTIGTGTGGACTCACTATGGAAATAAAATGCAGTAGAAAGA
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[ Select All

U NM_001005416 (MARCH2)
[J NM_001172895 (CAV1)

U NM_016496 (MARCH2)

) NM_001172897 (CAV1)

U NM_001234 (CAV3)

[J NR_038882 (LOC286370)
U NM_033337 (CAV3)

() NM_001753 (CAV1)

U NM_001005415 (MARCH2)
) NM_001172896 (CAV1)

U NR_104669 (LOC101928569)
) NM_198182 (GRHL1)

U NM_001145260 (NCOA4)
) NM_001145261 (NCOA4)
U NM_001004329 (DBX2)

[J NM_005437 (NCOA4)

U NM_001145262 (NCOA4)
) NM_001145263 (NCOA4)

M v a Andann ImeA~AL

0 DsiRNA G2

Search Input Cross-Reacting Species Design ID 2nmol v
NM_001234 Human CDRi496320.13.1 $110.00USD
Hide product details -
1 663 1326
-

Cross-Reacting NM_001005416 (MARCH2), NM_001172895 (CAV1), NM_016496 (MARCH2),
Transcripts NM_001172897 (CAV1),NM_001234 (CAV3),NR_038882 (LOC286370), NM_033337

[ A/ MK NN1T782 (C AV1Y KM NNANNEA1E (MMARCH2Y MMM NN117920A (C AV

Sequence Positions 385-410
Sequence Details
Sense and antisense sequences

Sequence Strand
5" rGrUrGrCrCrArUrGrCrArUrUrArArGrArGrCrUrArCrCrUGA 3 +

5 tUrCrArGrGrUrArGrCrUrCrUrUrArArUrGrCrArUrGrGrCrArCrCrA 3

M N-iDhi A PR



Showing 20 results for NM_D01234.
EXCLUDE TRANSCRIPTS FROM RESULTS: €@

Search.. |

QPR AEE AR R AR OO

select All

MM _DD1234 (CAW3)
MM_001172895 (CAV1)
MNM_0154%6 (MARCHZ2)
MM_001172897 (CAV1)
MNM_001005416 (MARCH2)
MNM_001753 (CAW1)
MM_0011728%6 (CAV1)
NR_038552 (LOC286370)
MM _001005415 (MARCHZ2)
MM_033337 (CAV3)
NR_104566% (LOC101925569)
NM_198182 (GRHL1)

MM _001145260 (MCOAS)
MNM_001145261 (MCDA4)
MM_001004329 (DBX2)
MNM_D03437 (MCOA4)
MNM_001145262 (MCDA4)
MM_001145263 (MCDA4)
MM_024422 (DSC2)
MNM_004%4% (DSC2)
MNM_001178015 (SLC4A10)
MNM_00471% (SCAF11)
MM_004068 (AP2M1)
MNR_108084 (CLSTHNZ-A51)
MM_001178016 (SLC4A10)
MM_001025205 (AP2M1)
MM_022058 (SLC4A10)
MR_073517 (PIK3R2)
MM_003027 (PIK3R2)
NM_005658 (TRAF1)
MNM_001267042 (ARMCS)
NM_013396 (ARMCE)

[l Select All Results Ta perform a BLAST search against your species of interest: choose BLAST from the dropdown menu
[ Dsirna CEED
Search Input Cross-Reacting Spedes Design ID 2nmal ~
NM_001234 Human CDRiS00137.135 $106.00 USD
Hide product details -
1 &&3 1326
Cross-Reacting MNM_001234 (CAV3), MM _033337 (CAV3)
Transcripts
Sequence Positions $&£2-987
Sequence Details
Sense and antisense sequences
Sequence Strand
5 rCrUrUrGrGrCrCrArArArUrGridrArArGrUrGrarArGrarACA 3 +
5 rUrGriUrUrCridrUr CrArCrurUrArnCrArUrUrrGrGrCrCrArArGriles 3
O Dsirna @2
Search Input Cross-Reacting Spedes Design ID Znmal w
NM_001234 Human CDRiS00137.139 £106.00 USD

Show product details =

W] = TNY Custom ]
Search Input Cross-Reacting Species
MM_001234 Human

Design ID
CDRIS00137.13.14

ADD TO CART

2nmol ~

$106.00 USD

ADD TOCART




Showing 20 results for NM_001234.

EXCLUDE TRANSCRIPTS FROM
RESULTS:

Search..

[ Select Al

[ NM_001005416 (MARCH2)
[J NM_001172895 (CAVY)

0 NM_016496 (MARCH2)

(J NM_001172897(CAVY)

0 NM_001234 (CAV3)
[JNM_001753(CAVY)

0 NM_001172896 (CAVY)

[ NR 038882 {LOC286370)
[ NM_001005415 MARCH2)

(1 NIM 122227 {C AR

8 Select All Results (20 selected)

BLAST from the dropdown menu

' Toperforma BLAST search against your species of interest: choose

Add to Cart
Change Scale
B DsiRNA ()
BLAST
Search Input Cross-Reacting Species
NM 001234 Human
Show product details +
B DsiRNA D)
Search Input Cross-Reacting Species

Design D

CDRi 496321131

DesignID

2nmgl v

ADDTO CART

2nmgl v




NEXT DESIGN

Enter species of interest in the Organism box. Click BLAST.

Design ID: CD.Ri496321.13.1

BE An offcial ebsite of the United States government Here's how You know v

NIH National Library of Medicine

National Center for Biotechnology Information

BLAST © » blastn suite Home RecentResuts Saved Strategies Help

Standard Nucleotide BLAST
blastn blastp ~ blastx ~ thlastn  thlastx

BLASTN programs search nucleotide databases using a nucleofide query. more.. Reset page

Enter Query Sequence

Enter accession number(s}, qi(s), or FASTA sequence(s) 0 ciear Querysublangeg




Nucleotide Sequence Filter Results

S1TSMR7X013 Search expires on 01-11 16:23pm Download All v

o ism only top 20 will appear exclude
Program BLASTN@ Citation v LB GO P D !
. Type common name, binomial, taxid or group name
Database nt Seedetails v P 9roup
+ Add organism
Query ID |cl|Query_4463577
Description None Percent |dentity Evalue Query Coverage
Molecule type  dna to to to
Querylength 25
. . Reset
Otherreports  Distance tree of results MSA viewer @ m
Graphic Summary Alignments Taxonomy
Sequences producing significant alignments Download ¥ Select columns  Show ”
select all 100 sequences selected GenBank Graphics Distance tree of results  MSA Viewer
Descriofion Scientfic ~ Max Total Query E Per.  Acc. _
L Name  Score Score Cover value Ident  Len Accession

v v v v v v v

Homo sapiens caveolin 3,_mRNA (cDNA clone MGC:96959 IMAGE 7262168), complete c...Homo sapiens 201 501 100% 5005 100.00% 650 (il46854791|BCO69368.1

Homo sapiens cDNA FLJ76415 complete cds, highly similar to Homo sapiens caveclin-3 ... Homo sapiens 501 501 100% 5e05 100.00% 559 gi158257215/AK231892 1

Homo sapiens cavolin 3 mRNA _partial cds Homosapiens 501 501 100% 5e05 100.00% 450 gi1095447992|KUS71296 1
Homo sapiens mRNA for caveolin 3 protein Homosapiens 501 501 100% 5e-05 100.00% 1291 gil3059124Y14747 1
Homo sapiens caveolin-3 (CAV3) mRNA, complete cds Homosapiens 30.1 501 100% 5e-05 100.00% 640 gil3150444|AF036365.1

" Homo sapiens chromosome 3 clone RP11-83M12 map 3p, complete sequence Homosapiens 501 501 100% 5e-05 100.00% 170755 gi|14861876|AF176315.2




1. Design sense and antisense RNA oligonucleotides from the siDirect results.

siDirect result (target sequence)
CAGCAACATTATTGTCTTTGAGA

|

Sense
1 3 10 13 19
5 W‘Mﬂ s
G/C A U G AIGI/IC
AIVUIG A G/C/U
s TTWM 5
1 6 _ 19



functional siRNAs. To obain more information about the meaning of the design options hover your
mouse over the &)

You can test the server using this sample sequence.

Sequence Input

Paste your sequences here (at most 20000 nts):Clear!

*DBT

TGCOAAGGTGCAGCOOOCGEOAGGCCCOT TOELGLECTCAGCCOGCTGCCAGAAGLET
CTCOGGCTCTTTCCT TCCGTeCCCCTCACTTGCTCATGOGCCCATGCCTAGCCCTGATTC
GTTEGACAGAGCCTTTGTAGACCCTTGTCTGAGACCGAGC TATGTGROGCGACCTCTGRT
TCCTCCOGCCTOCCTCTOGCCAATCCGOOCACTGOGEACAGAGOC TOAGT TTOAGAAAGCTG
CAGAGGAGGT TAGGCACCTTAAGACCAAGCCATCOGOATGAGOAGATGCTGTTCATCTATG
GCCACTACAAACAAGCAACTOTOOOCGACATAAATACAGAACGECCCOGEATG T TGRACT
TCACGOECAAGOCCAAGTGOOATGCCTGOAATGAGC TGAAAGEGACTTCCAAGOAAGATG
CCATGAAAGCT TACAT CAACAAAGT AGAAGAGCTAAAGAAAAAATACOGOEATATGAGAGA
CTGEATTTGGT TACTGTGCCATATGT TTATCCTAAACTGAGACAATGCCTTGTTTTTITE Accessibility Threshold for 8

nuclectides
0 = not accessibile

\ 1 = accessible
8nt (Seed) Accessibility Threshold 0.01157 7))
16nt Accessibility Threshold 0.001002 )
Self Folding Energy 0
Sequence Asymmetry 0
Energy Asymmetry 0
Free End 0
Custom Sequence Rules W )
Maximal Number of siRNAs _ )
E-Mail address {(optional): voullwhere.o )

REPRESS IT !




A Input

A

Job pending in Queue

We appreciate your feedback. Please send comments to:
Hakim Tafer | htafer@tbi.univie.ac.at | TBI
Gregor Obernosterer | gregor.obernosterer@imba.oeaw.ac.at | IMBA A CtiV 3
Stefan L Ameres | stefan.ameres@univie.ac.at | MFPL
A+~ C,



WVieww
Results
Hereunder you will find a detailed wvieww of the 3 best siRMNAsS selectioned for DBIL RINA
A ranked list of all predicted siRMNAsS for DBI_ RMNA is available as text file here

Wour results w be deleted on 26, 2019. Find ere a Tar Zip archive of your Results
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Hereunder you will find a detailed view of the 3 best siRNAs selectioned for DBI_RNA
A ranked list of all predicted siRNAs for DBI_RNA is available as text file here
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