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Single Nuc leotide Pol ymor phism

Det ect ion
(soil bacter ium Sinorhizo bium me liloti)

The performances of hybLive! are highlighted focusi ng on Single Nucleotide Polymorphism (SNP) detec-
tion using an environmental model: the soil bacterium Sinorhizobi um meliloti.

This applicati on takes advantage of excell ent benefits of this new biochip tool for:

© The optimization of hybridization parameters ; Real-time monitoring of the whole proc  ess

© The enhance d s pecifici ty in s equence dis crim ination ; Efficient stirring an d adjustable temp era-
ture

| SNP Model System - Exper imental D esign

© Probes:
- 22 oligonucleotid es (1 1 pairs) design ed from the soil bacter ium Sinorhizobium meliloti,
- Sizes ranging from 19 to 24 nucleotides,
- The oligos differed by 1 single m ismatch within ea ch pair.

< Targe ts:

11 o ligonucleotides Cy5"-labeled correspond- E;?TE’: Sequence 5'to 3' '(‘rft')‘gth T,(°C)

ing to the compl ementary sequences of one of PM1 gotcgectga aggtagecg 19 757

the two oligonucleotides of each probe pair. MM1 gctcgectga  gggtagecy 19 77.9

PM2 gettgggtctg L tcacactaatcc 24 74.3

MM2 gcttgggtctg  ctcacactaatcc 24 76.6

. PM3 ttgggtctg t tcacactaatcc 22 69.3

@ Control s: X . " .. MM3 ttgggtctg ctcacactaatcc 22 71.8

50-mer_ollgon ucleotide _Cy5 - labeled positive PMA4 fgcicacacta  atcctcccacca 23 76.7

and negative con trols des igned from mouse. MM4 tgctcacacta  gtcctcccacca 23 76.8

PM5 ggacc gaaatccgcetgaagg 20 76.6

MM5 ggacc aaaatccgctgaagg 20 74.4

[ PM6 cagcgcgg actataatgaagg 21 72.7

< Array Design: _ MM6 ccagcgegg - ctataatgaagg 21 77.1

- angentratlon of 5 #M,_ PM7 gctggacagg  atccggtaga 20 72.3

- Triplicates on 4 ide ntical blocks, MM7 gctggacagg gtccggtaga 20 74.7

- Reflective slides (AmpliSlides”). PM8  ccaaga [ cctegggaccetagt 22 758

MM8 caaga ccctcgggaccctagt 21 74.4

PM9 attcctgct  atgcgggtatce 21 73.2

. . MM9 attcctgct  ctgcgggtatcc 21 75.4

© Hybridizat ions: PM10  ctcctgcga  cccatccaatac 21 74.3

- In a custom-made buffer, MM10  ctcctgega  t ccatccaatac 21 72.0

- Temperature 42$C, d uring 30 minutes, PM11  acggticgtaa [ caatatcgagg 28 T2r

CTEC At 404 - Followed by 2 stri ngent was hes of 5 minutes MM11 _ acggticgtaa ccaatatcgagg 23 4.1
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| Real-Time Hyb ridiz ation Monitoring

The hybridization of all targets to their
monitored during the whole process.

complementary probes at the sur face of the microar ray is

Key Results:
© Saturation lev els re ached within
20 min. a2
© Efficient washes re moved any 235
non-specific binding. -
Bl 8
Points of Interest: 525
© Hybridization and Data acquisi- ¢ 2
tion in less than 1 hour o
8 15
© Determinat ion of minimal § .
duration  required for the ¢
optimal hybridization T os
© Optimization in one si ngle run of 0
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multiple param eters such as

washing stringenc y and Time (min)
duration
SNP Characterizat ion

The dissociation profile (melting) of each tar get from its PMand MM probe is determ ined by applying a
temperatu re ramp from 42 $Cto 70$ C. The resulting melting curv e is fitted wi th two p arameters. The
derivative of th e fitting cur ve is then used to calculate the r especti ve melting temperatures.

Key Results:

© T, of the PM homo-dupl exes is
higher than T of MM hetero-
duplexes.

© %T_ from 1.58C to 5$C.

Points of Interest:

© Melting p rofiles are simultane-
ously determined for all homo-
and hetero- duplexes.

© Sequence dis criminationcanb e
significantly improved at
increasi ng tem perature follow-
ing hybridizat ion at 42$C.

Summary

© hybrive™ allows a fast and e asy way to opti mize multip le param eters for SNP detect ion experim ents
(optimal temperature for best mis match d iscrimination , minimal dur ation required for hybridization,
optimal stringe ncy).

© hybrive™ provides high sensitivity and s pecificity critical for SNP dete ction characterization (excellent
mismatch dis crimination).

© hybLive™ prom ises to be a diag nostic tool fo r fast and high throughput multiplex SNP discrimination.

For more information, rel ated p ubli cation:

Marcy, Y ., et al. 2008. An innovative integrated system for real-t ime me asurement of hybridization and melting o n standard format
microarra ys. Biotechniques.



