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ADbstract Introduction Seqguence algorithms and structures

Microarray platforms measure both sequence content and What Is cross-hybridization? . teceictiideitisrestdrateneieedengd ¥ Fig.l Mismatch:
prevalence of sequence by leveraging target hybridization to Cross-hybridization is the annealing of an unintended target to a 1) Most sequence algorithms will look = = & 0 0 e veoes oes oot o0 (AG°) @50° C,
immobilized, high-concentration oligonucleotides. Probe design probe — it is specific but does not report on the expected locus. forpattems In structures ke this: - sssessseesansaesnens, ags, 0,088 , | -2472kealmol
algorithms optimize for unique, short regions of high sequence Partially matched targets will also bind probes, albeit with lower - - -
similarity, usually 24-70nt in length. Gain of signal from energy — however if the concentration is high significant signal - EOGEEESIOLEOELEEEELEEEEEY 5y Fig. 2 Loop:
untargeted genomic sequences (‘cross-hybridization’) is minimized can still result. Hybridization conditions and concentration of PEIEIEIEILILIIIIIIIIIIIIISL (AG®) @50° C,
through a variety of pattern-matching algorithms specific to the species dictate whether partial matches become detectable. The 2) A few algorithms will look for b bbb ik b __t“cc‘, A -29.87 kcal/mol
probe length, with detectable signal predicted to arise from a small stable binding of an unintended target leads to interpretation patterns in structures like t ’ . . W — ,
number of mismatches but not loops. Loss of signal from errors.[1] ¢ ResceTaAdeRTIOT  Tarnactssdresat ¢ 0 " Flf'G%, nglflce:
competing structures is estimated using folding algorithms. It is 0000009000000 000000 0 SNIIIE Tt Lo o
generally assumed that the target structure affects heteroduplex Relevance to SNP 6.0 arrays? ' 2 wEaat 2 ' o
binding only if the probe binding site is obstructed. With a smaller dynamic range than expression arrays, SNP studies o

In this study, we examine the effects of the full length of a rely on a one to one relationship between the genome sequence at 3) Only loosely set Smith-Watermal .. x eccssrasdsassesss *e Fig. 4 ‘Bubble’ and Loop:
target’s sequence on microarray hybridization under standard assay a locus and its probe and very subtle sequence differences. parameters can find: creseesertestiees ks (AG®) @50° C,
conditions. Two factors were tested: whether a stable duplex Influence from an unintended location can result in the false % L e -22.61 keal/mol
results when loops are present in the target in the binding site, and identification of an allele. Our goal is to understand how wet-lab 1: : =, ”
whether target structure in flanking sequences, beyond the probe methods like PCR and DNAse |, computational methods, and Ele A ad
binding site, affects the stability of the heteroduplex. Selecting a Individual genome structural differences affect the accuracy, Ky *‘;‘T Fe
small subset of 33mer probes from the Affymetrix SNP6.0 Array specificity and sensitivity of allele calls. c“:‘; o, .
we generated a pool of gapped, but predicted to be stable, sequence 4) Only Smith-Waterman and OMF PR 20 ety - 8
complements in the human genome (reference version 36.3) using Gibbs Free Energy (AG) is one measure of structural stability. W"lsmgtﬁfgse'Irinlfe";'ithulagk'”g LA 3%
the SegNFind™ platform. Centered on the heteroduplex regions, Smaller AG (more negative) is more tightly bound, and therefore a e . = o 2
sets of increasing target length were generated, to mimic a DNAse more stable structure. Work by [2] showed that for one version of “2 LR
| digestion. The products were modeled using OMP™ to calculate Affymetrix 25-mer arrays the AG was [-42.08 to -18.99Kkcal/mol] Fig. 5 Structure w/ Flanks: =" Ty 4
the free energies of the major species, and the predicted percent with a mean of -29.15kcal/mol. The modeling was to simple (AG®) @50° C, > ot
bound target. To demonstrate that the modeled properties are heteroduplexes across the intended complementary region only. -19.13 kcal/mol R N 15 T a }
experimentally important (affect measurements) several targets and L sssssyeesss, LS
probes were tested on microarrays. aesasnsmet i i

Do the target sequence flanks surrounding a “probed” region effect the signal intensity produced by a micro-array?

Algorithm : : :
Name SegNFIind ™- - Targets filtered by number of hits per _
e | probe. Wet-Lab Testing
eScCription or steps « ”
g g Smith-Waterman « 10 “clean” probes selected at random.
. ) ;I;%rr%eésh aggsgﬁg $nd Nsp-1 fragments » Targets for wet-lab experiments
* Affymetrix SNP 6.0 probe enaths. ' were selected based on:
Sequences. engins: « Significant change in AG in longer
. Human RefSeq 36.3 * Library of Targets * 33nt, 75nt, 133nt versions, all predicted to be stable
Nsb-l and St c|| | * PCR length <= 1200 - Use Visual OMP™ under hybridization conditions

Sp-1 ana Sty- nucleotides. figures to inspect selected results.  Probes included one 33-mer and

* Loose Match Parameters - one 50-mer, targets included one

taca-Harr  Greater than 45% OMP 40-mer and one 130-mer.
9 y sequence identity Santal.ucia » Hybridization conditions are given
I\/Iangalam below, washing according to [5].
Fig 6. Target Sequences: T 643 40 CTAGGCTGGAGTGCAGTGGCACAATCATGGAGTGCAGCCT
T 643 130 AAATTTATTTTAATTTTTTTGGATACAGGGTCTTGTGCTGTTGCCCTAGGCTGGAGTGCAGTGGCACAATCATGGAGTGCAGCCTCGACCTCCCGGCCTCAAGAAATCCTCCCACCCCAGCCTCCCAAGT
Assay Design Probe-Target Duplexes Microarray Results
= o : _‘ @ :f - .
> A 33mer probe P643 (SNP_A-8475541, rs2356626 ) was selected as an L Sog o, e »Experiment 1A and 1B: |
example based on the SeqNFind™ and OMP™ modeling BeRrrri. Cok B8 44 e > P643 does has measurable signal for the 130mer but not for the 40mer.
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»>Print 6 slides with [Probe] = 25uM and duplicate arrays top/bottom. : e &t . (which has a much lower predictec and no predicted percent bound) gives measurable
> Hybridize one of two nested targets (L = 40nt or 130nt); sequences are from Targel To tesss. o0 ::::‘ % signal with the 40mer target although this is close to the arrays minimum, the 130mer target length

’ : B T L o ;Acccfccc “a I l
HuRef 36.3 (Figure 6). . BAGRSES 2 10 S x shows solid signal. | | | |
»OMP™ gsimulations predict that the targets yield equal signal under the same e > P847 although not predicted to show signal via modeling performs very well.
hybridization conditions (Table 1) and that both targets bind with the same bases LET "4l »Experiment 2.: _ _ o
to the probe (Figure 7). xr < »P5072 Based on modeling should not show signal, but does due to the flank stabilization.
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