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Workflow

Design —>  Application —> Interpretation
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Determination of Target Sequences

» Taxonomy-based selection of target
sequences

» Relative arrangements of the
selected sequences

Alignments
Text views
Combined search queries
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Computation of the Capture Oligos

» Consideration of the following criteria:
B High sensitivity and specificity
E Range of melting temperature
* Length of capture oligos
* GC-content
« Salt concentration of hybridization buffer

B Secondary structure of the capture oligos and target sequences
» Methods

B Intelligent combinatorics

E Optimization by a greedy algorithm

B Genome-wide specificity test based on ,thermodynamic alignments*®
» Results:

B Hierarchical oligo libraries
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Example for Intelligent Combinatorics
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GACGACCGECGE CCACCTCGCAGGETGC GCCRGRHC TACCAC HGGACTCH
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Optimized Specificity Test

» Example: Mismatch-Distance 3

5° ACTGECGTGGAATTGIGACC 3 Target sequence

3" TGACCGCACCTTAACACTGG 5°  Capture oligo

5" ACTGACGTGCAATTGIAACC 3° non target sequence with
mismatch-distance 3 = 85% Similarity

» ,Thermodynamic alignment®:
B Consideration of the relative position of mismatches

B Consideration of mismatch type
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Comparison with Other Approaches

ACTGGOGTGGAATTGTGACC ACTGACGTGCAATTGTAACC ACTGGAGT CCAATTAAGACC
TGACOGCACCTTAACACTGG TGACOGCACCTTAACACTGG TGACOGCACCTTAACACTGG
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Automated DNA-Chip Interpretation

» Interpretation of complex hybridization patterns
B Knowledge-based approach
B Consideration of uncertainty
» Consideration of all available information
E Chip design
B Redundance
B Cross hybridizations
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Genotyping of HCV

_Et-_t:nl Mew [rest Optire Jook Windiees ]
[22LhbB| ot = o FEERliiRrpELEERSvES O

werkflow - [Pregect 1]

Fﬂﬁi;-

Shaw o
CECL LTI =k ] "

It & i & i i B2

fom &
wase: [F 1211 | B

o] %
L

| Commn

fﬁ____ji

F30 Wardan - B0
VN a1l

| Whiilig

z-400

2157 A8
231075
L4916z
4 2EEL]
xRIGIAR
2 96725

211328143

+§+§+¢¢+++tt++'l-+‘

¢1‘++¢+**
¢“1-‘¢"¢. ‘f‘b‘t‘f‘f‘bﬂ"

+‘¢++¢‘% e
ey

A

pooas0bs008
A e e e e e e
CHH ) I-’.*.+ll"-.{

"
L

HOEE] =N -

enusging - B2 g

Oliges nod cemsidered:

Emal ‘I

g iy
FF Souphe k.
1 (e bt rcel
I~ Congkaivodel  [1omn
P rs

Defsiit
Lerage rethod:  |Madan =
Gy P
APty Probetdties 15
Hibeidizatien:
Sy ]
Sy .o
Dissrmenation:

- Abebre
Pkt fioo
7 PEin rancken

& Al &

atein FTHELT:
neie LT

tiz Bremerhaven

ety prodiabildiag;
FE35 Mechan - BE35 [Miadian|

1 ta Rnhnahacrly

COS<T Actinn QRR 2K <antemher 2002



c ENTRLM |"[.'.|'f
i\ 8 BB AnNGEWANDTE

G ENSENSORIK

Intelligent Data Interpretation

» Question: Which HCV genotype is in the sample?
» Problems:

B Unspecific hybridizations
E False positive and false negative signals

Genotype 1 Genotype 2
Genotype ﬁ
Target

Signal / Oligo
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