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What is sSiIRNA?

http://fig.cox.miami.edu/~cmallery/255/255hist/mcb4.1.dogma.jpg
http://www.nature.com/news/2003/030616/full/030616-12.html




<+Which strings of
siRNA effectively silence
genes?

“Too many to test every
single one

< Tried combinatorics

hTF173
hTF372
PSK208
PSK229
PSK499
PSK566
PSK793
CSK 909
CSK 1079
CSK 1121
CSK 1281
CSK 1481
CSK 1813
CSK 2033
mTF220
mTF223
mTF229
mTF321
mTF355
hTF77
hTFI158
hWTFI161
hTT170
hTF176
hTF256
hTF459
hTF478
hTF562
hTF929
PSK132
PSK314
PSK382
PSK411
PSK546
PSK739
CSK455
CSK 558
CSK 839
CSK 1573
mTF217
mTF226
mTF245

CAGGCACUACAAAUACUGU
GAAGCAGACGUACUUGGCA
CUUCAGUGGCACUAAGAGU
CGUGUACAAGCACUUCAUC
GUAUGCCAUCAAGAUGAUU
GUGCUGOGUCGGGUGCGUC
UGAGAAUCUGCUCUACUAC
GCCUCAUUAAACCAAAGGU
UGCAUUAAGAACGACGCCA
GCCUCAGUCAUGACGCAAC
GUCUCCUCAAGUUCUCGCU
GCCCUGAGAGAGAAGAAAU
AGAUCAUGGACCUGGUGCC
ACUCGCCUUCUUAGAGUUU
CAGGCAUUCCAGAGAAAGC
GCAUUCCAGAGAAAGCGUU
CAGAGAAAGCGUUUAAUUU
CAGAUAAGUGAUCGAUCUA
AGUGCUUCUCGACCACAGA
UGGAGACCCCUGCCUGGCC
AGGUGGCCGGOGCUUCAGG
UGGCCGGCGCUUCAGGCAC
CUUCAGGCACUACAAAUAC
GCACUACAAAUACUGUGGC
CCCGUCAAUCAAGUCUACA
CUCCCCAGAGUUCACACCU
UACCUGGAGACAAACCUCG
CGGACUUUAGUCAGAAGGA
GCUGGAAGGAGAACUCCCC
UGGGCUGUGGGACAAGCAA
UGCCCOCGGUCCCCCGACUG
UAAGUACAGGGCCAAGUUU
UUACAGCUAAGUAUGACAU
UGUGUGAGUCGGAGCUGCG
GGAUGGCGUCCGGUAUCUG
AUUGCCAAGUACAACUUCC
AAGCCAAAAACAAGGUGGG
GAGGUGUACUUUGAGAACC
UCCAAGAAUUCCCCUGAAG
GUGCAGGCAUUCCAGAGAA
UUCCAGAGAAAGCGUUUAA
UUUAACUUGGAUAUCAACU

The Problem...
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Table 3: Weights of the linear model trained on the sparse-21 representation.

Feature Weight Feature Weight Feature Weight Feature Weight
Al 10.94 Cl 0 Gl -2.30 Ul 18.39
A2 0 Cc2 -6.67 G2 -7.28 u2 0.97
A3 1.10 c3 -2.74 G3 -1.23 u3 0
A4 .19 C4 -1.67 G4 -1.25 U4 0
A5 0.60 C5 -0.78 G5 0 us 1.32
Ab -0.25 Cé 0 Gé 0 Us 3.10
AT 0.11 Cc7 -5.86 G7 -2.02 u7 0
A8 0 cs 0 G8 -1.42 us 0.95
A9 0 c9 0 G9 -0.55 u9 .17
AlQ 3.85 clo -0.50 GI0 0 ulo 0
All 1.69 Cll -0.08 Gl 0 Uil 1.99
Al2 0 Ccl2 0 Gl2 -0.59 Uiz 0.01
Al3 0.88 Cl3 -1.06 GI13 -1.81 ui3 0
Al4 1.09 Cl4 0 Gl4 -4.37 ul4 1.04
AlS 0 ClI5 0.48 Gl5 0 UlIs 0
Alé 1.35 Clé 0 Glé -0.24 Ule 0
Al7 0 Cl7 0 GI7 -1.70 Uiz 0.62
Al8 -3.6l Cls 299 Gl8 0 uis -0.04
AlS -5.04 cl9 6.31 GI9 532 uis 0
A20 -0.91 C20 -2.64 G20 0 u20 0.65
A2l -0.05 c21 -5.83 G21 1.56 u21 0

This table gives the weights of the linear model trained on the sparse-2| representation to predict the siRNA efficacy (offset = 66.9).




“Algorithm Position: +1109]10]11]12]13]14]15]16]17]18 s+

Training string: 14 U CCAUA&G UAG i

Teststring: AACG UL CGGU...

1. Position of
nucleotide

2. Type of
nucleotide
substitution

Modified algorithm

2. http://sirecords.umn.edu/siRecords/download_data.php




Algorithm Detalls

Training Set

|
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Functional Non-functional

GAUUACGUCGCCAGUCAAG
GAGGAUAUGUUUGCAUGGC
ACCGAAAGGUCUUACCGGA
CUUACCGGAAAACUCGACG
UACCGGAAAACUCGACGCA
AGGUCUUACCGGAAAACUC
CCGGAAAACUCGACGCAAG
UUACGUCGCCAGUCAAGUA

Average distance

functional

AUGAUCCAGGGCGGAGACU
UAUUUGGAUCCAUGGUGUA
UGACAACUUUGGUAUCGUG
CAGGGGGGAGCCAAAAGGG
AAAACAGUGGAUAAUUUUG
CUUUGGCCUCUGCAAAGAG
UAAUCGGUUCCGAAAGAGA
AAACUAUCGUACCAUGGAA

Average distance

non-functional

O

G

Testing Set

|
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Functional Non-functional

Test string x

Absolute value:
Smaller value wins




Results

+ 61 total functional
strings (efficacy = 1)

+ 120 total nonfunctional
strings (efficacy = 4)

25 splits of L
he HEK data /™

fo Matlab algorithm to
randomly split data 1

into training and test
sets

+ 30 functional training

* 60 nonfunctional
training

Data splitting

Algorithm Accuracy
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O Py, "ﬂ \V8

* Functional: 67.6%
* Nonfunctional: 65.0%
* Qverall: 65.9%

verage
ccuracy
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Results Detalls

Dataset

OCO~NOUA, WNE
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Average:

Std. Dev:

F

NF
22
18
21
18
19
23
19
18
26
20
26
20
24
19
20
24
16
24
23
22
18
18
22
27
17

25
15
20
18
20
22
24
19
21
17
20
25
19
21
24
23
14
20
23
25
18
25
23
23
21

O

%F
0.709677419
0.580645161
0.677419355
0.580645161
0.612903226
0.741935484
0.612903226
0.580645161
0.838709677
0.64516129
0.838709677
0.64516129
0.774193548
0.612903226
0.64516129
0.774193548
0.516129032
0.774193548
0.741935484
0.709677419
0.580645161
0.580645161
0.709677419
0.870967742
0.548387097

0.676129032

0.098760968

%NF
0.583333333
0.75
0.666666667
0.7
0.666666667
0.633333333
0.6
0.683333333
0.65
. 716666667
.666666667
-583333333
.683333333
0.65
0.6
-616666667
. 766666667
.666666667
.616666667
-583333333
0.7
-583333333
-616666667
-616666667
0.65

[eNeoNeoNe)

[eNeoNoNoNe)

leNeoNe)

0.65

0.051594932

Overall
0.626373626
0.692307692
0.67032967
0.659340659
0.648351648
0.67032967
.604395604
.648351648
.714285714
.692307692
. 725274725
.604395604
.714285714
.637362637
.615384615
0.67032967
.681318681
.703296703
.659340659
.626373626
.659340659
.582417582
.648351648
.703296703
.615384615

[eNoNoNoNoNeoNoNoNe)

cNeoNoNeoloNoNoNoNe]

0.658901099

0.038784619




Accuracy

< Matthews Correlation
< Between -1 and +1
% 0 =>random

»  Our Matthews
Correlation: 0.31

< Other results?

Matthews Correlation:

ITp-Tn—Fp-Fn

M =
V (Tn+ Fn)(Tn + Fp)(Tp + Fn)(Tp + Fp)

Table 4. siRNA results
Algorithm ROC R P M Se Sp
GP 062 —027 94x10° 0194+0.09 045 073
GPboost 070 —042 40x1071% 027£0.18 056 0.70
GPboostge, 072 —046 45x 1072 024+024 050 0.73
v-SVM(seq) 0.57 —0.05 048 0.094+023 052 056
C-SVM(seq) 0.53 —0.02 0.78 0.05+020 035 0.70
v-SVM(1-2) 070 —021 2.6x10=3 031+0.19 061 068
C-SVM(1-2) 0.64 —030 13x107° 026+014 045 0.80
v-SVM(4) 0.62 —0.14 0.046 0254016 049 0.73
C-SVM(4) 0.65 —030 13x107° 0194+020 035 082

Interpretation

Saetrom P: “Predicting the efficacy of short oligonucleotides in antisense and RNAi experiments with
boosted genetic programming”. Bioinformatics. 2004, 20:17.




<Vert’'s weight data is
generated from both
mouse and human
sources

An issue with data




Future Work

O

* Incorporate thermodynamic data from Vert into
algorithm for additional accuracy

e Test more data sets

* Find more relevant weights
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