
HAPPY NEW YEAR!

The whole team of Hybrigenics Services joins me to wish you a prosperous 
New Year 2008! We hope your research projects move on a big step forward this year.

Luc Selig, Ph.D.
Director, Sales and Marketing

This second edition of our Expertise Newsletter focuses on one of the two major matters that 
come with any technology: the false positives. False positives are experimental data that are 
observed with the settings of the experiment but which are not true in the context of a cell. 

The yeast two-hybrid (Y2H) system, invented in 1989 by Stanley Fields and co-workers, 
has since then suffered from a reputation of yielding numerous so-called “sticky proteins”. 
These are proteins often found as preys in screens dealing with non-related bait proteins 
and are considered as the major source of false positives.

As the protein interactions expert, having performed more than 3,500 ULTImate Y2H™ screens 
to date, we would like to share with you our knowledge of the various types of false positives that 
co-exist in Y2H screens, detail different types of “highly connected preys”, and share above 
all the way we rank protein interactions according to a technical confidence score we compute: 
the PBS® or Predicted Biological Score.

COMPUTATION OF A CONFIDENCE SCORE: THE PBS 

EXHAUSTIVITY IS MANDATORY

ULTImate Y2H allows the testing of 97 million interactions on average per screen by a proprietary 
cell-to-cell mating protocol and therefore achieves library screening to saturation (10x coverage 
of 10 million clones cDNA libraries). Screening to saturation is necessary to obtain reproducibility 
and exhaustivity, the main characteristics necessary for the bioinformatics computation of the 
Predicted Biological Score (PBS).

PBS COMPUTATION

The PBS is computed to assess interaction reliability. It represents an estimate of the probability for 
an interaction between a bait and the prey interacting domain to be non-specific: it is an e-value (e.g. 
3.4E-14), primarily based on the comparison between the number of independent prey fragments 

NEWS
We have added a human H7 Embryonic 
Stem Cells library to our collection of highly 
complex cDNA libraries. The H7 cell line 
meets the criteria for the use of human 
embryonic stem cells by US federally funded 
researchers. As always, this library contains 
10 million independent and random-primed 
cDNA fragments ranging from 600 to 800 bp 
and is ready to be screened with ULTImate Y2H. 
We have recently presented the first results 
using this library at the 1st International 
Symposium on Human Embryonic Stem Cell 
Research in Evry, France, from January 31st 
to February 2nd. Later in the year we will be 
presenting new data at the International 
Society for Stem Cell Research 6th Annual 
Meeting to be held in Philadelphia, USA, 
June 11-14. Meet us there!
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EVENTS 
Hybrigenics celebrates its 10 years 
anniversary in 2008! 
Hybrigenics is the first spin-off of the Institut 
Pasteur de Paris, and was founded in 1998 
on its core patented ULTImate Y2H technology. 
This screening platform was automated and 
industrialized to take into account internal 
needs for large Protein Interaction Maps (PIMs). 
Sophisticated bioinformatics tools were 
further developed to analyze the tremendous 
amount of protein interaction data that was 
produced. These tools include the PIMRider® 
software, a tool dedicated to the visualization 
and analysis of large PIMs. 

INTERVIEW 
Barbara Ruggiero, Sales Manager, 
Hybrigenics Services

"I talk to my customers every day and I feel 
very happy when they are satisfied with my 
answers. This proximity allows me, each time, 
to meet new individual needs. My challenge 
is to find the answers to these needs to make 
their research project move forward."

Contact us
hybrigenics services
services@hybrigenics.com
+33 (0)1 58 10 38 29
www.hybrigenics-services.com

defining an interaction in a given screen and the chance of drawing them at random (background 
noise in statistical terms). In a second step of PBS computation, the PBS scores from all 
the screens that were performed with the same library are pooled automatically to take into 
account additional information such as reciprocity (bait 1 -> prey 2 and bait 2 -> prey 1) and 
cycles (e.g. bait 1 -> prey 2, bait 2 -> prey 3, bait 3 -> prey 1). The final value of the PBS varies 
between 0 and 1. Several thresholds have been predefined to rank the results in 4 categories 
from A (the highest confidence score) to D. PBS A, B and C are high confidence interactions 
identified through two or more overlapping fragments. We have published in Nature and 
Genome Research a very good correlation between the PBS score and the validation of 
the interaction in vivo. For more details on PBS computation, please refer to these two papers.

PBS D: SO TRUE, SO FALSE

PBS D corresponds to protein interactions with moderate confidence identified through a unique 
prey fragment (singleton) or multiple identical ones. Interactions in this category are more difficult 
to interpret as they represent either true interactions hardly detectable by Y2H different 
than ULTImate Y2H (low representation of the mRNA in the library, non optimal folding of the bait 
or the prey fragment, prey toxicity…) or background noise due to stochastic variations 
of the system or rare random events.

HIGHLY CONNECTED PROTEINS

In a final step of PBS computation, protein interactions identified within the same organism are analyzed. 
Prey interacting domains which have been found in 6 or more independent screens are considered 
highly connected (HC) and the corresponding interactions are flagged with a PBS E. Our experience 
with 3,500 screens performed has allowed us to classify highly connected proteins in 3 categories:

1. Proteins that are known to be highly connected due to their biological function (modifying 
enzyme, chaperones, protein degradation enzymes…) and which therefore easily exceed 
the threshold of 6 when many screens are performed within the same organism.

PROTEIN INTERACTIONS,
WHO ELSE CAN DO IT?

Naturally highly connected

HSPCB
Heat shock protein HSP 90-beta 

UBE2I
ubiquitin-conjugating enzyme E2 

Prey protein InterPro domain
contained in HC domain

HC domain
length [aa]

25

112

Number of
interactions

22

37

IPR009079

IPR000608

Four-helical cytokine

Ubiquitin-conjugating
enzyme E2

2. Preys with a prey interacting domain that contains a known protein interaction motif (e.g. PDZ) 
or a biochemically promiscuous motif (e.g. highly charged residues). Their higher connectivity 
may be specific or the consequence of the biochemical promiscuity (interaction biochemically 
relevant but not necessarily occurring in a physiological setting).

3. Artifacts of the Y2H technology. These can be LexA or Gal4 protein binders, binders 
of the DNA sequence upstream of the reporter gene…

All these categories of proteins represent highly connected preys that we flag with a PBS E to warn 
researchers on their non-specificity. We consider the wording “sticky proteins” is misleading since 
it is associated with non-naturally occurring interactions while some of them actually do occur in cells.

Known or promiscuous interaction motif 

YWHAB 
Protein kinase C inhibitor protein 1

Prey protein InterPro domain
contained in HC domain

HC domain
length [aa]

74

40

Number of
interactions

19

11

IPR001478

IPR000308

PDZ/DHR/GLGF

14-3-3 protein

PTPN3
Tyrosine-protein phosphatase
non-receptor type 3

Technical Y2H artifacts

Prey protein InterPro domain
contained in HC domain

HC domain
length [aa]

189

Number of
interactions

26 IPR000555 Mov34/MPN/PAD-1COPS5
COP9 signalosome complex subunit 5

79 146 IPR006594 Lissencephaly type-1-like
homology motif

RANBP9
Ran-binding protein 9

53 55 IPR000504 RNA-binding
region RNP-1 

SNRP70 var1/2
small nuclear ribonucleoprotein
70kDa polypeptide

26 228 IPR003650 Orange
HEYL
Hairy/enhancer-of-split related 
with YRPW motif-like protein



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /FRA <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [150 150]
  /PageSize [612.000 792.000]
>> setpagedevice


