
The capacity to act in trans varies among Drosophila 
enhancers, pp. 203–218
Amanda J. Blick, Ilana Mayer-Hirshfeld, Beatriz R. Malibiran, 
Matthew A. Cooper, Pieter A. Martino, Justine E. Johnson, 
and Jack R. Bateman

In 1954, Ed Lewis described transvection, an epigenetic phenomenon 
wherein the expression of a gene is sensitive to the proximity of a 
homologous chromosome. Transvection can occur via an enhancer 
on one chromosome activating a promoter on a paired homolog. 
Although several cases of such enhancer action in trans are known, 
it remains unclear whether this capacity is restricted to a subset of 
enhancers. Blick et al. test a collection of enhancers and find evidence 
for transvection in all cases, suggesting that this property is common.

Needles: Toward large-scale genomic prediction with 
marker-by-environment interaction, pp. 543–555
Arne De Coninck, Bernard De Baets, Drosos Kourounis, Fabio Verbosio, 
Olaf Schenk, Steven Maenhout, and Jan Fostier

Genomic prediction relies on marker information to predict the 
performance of future hybrid breeds. Since the effect of markers 
may vary substantially under different environmental conditions, 
marker-by-environment interaction effects must be taken into 
account. However, this can lead to a dramatic increase of the com-
putational resources needed for analyzing large-scale data. 
De Coninck et al. describe Needles, a computing solution for large-
scale genomic prediction based on distributed computing techniques 
and a sparse matrix formalism. Needles enables analysis in only a 
few hours and can identify QTL with a specific effect in certain 
environments.

Heterochromatin-associated proteins HP1a and Piwi collaborate 
to maintain the association of achiasmate homologs in 
Drosophila oocytes, pp. 173–189
Christopher C. Giauque and Sharon. E. Bickel

Meiotic chromosome segregation depends on homologous chro-
mosomes staying attached until anaphase I. In Drosophila oocytes, 
homologs that fail to recombine still segregate properly because 
they remain associated via their pericentric heterochromatin. 
Giauque and Bickel provide evidence that an interaction between 
the heterochromatin protein HP1a and the piRNA binding protein 
Piwi is essential for keeping achiasmate homologs physically 
associated during meiotic prophase.

When is selection effective? pp. 451–462
Simon Gravel

An animated debate surrounds whether the different demographic 
histories of human populations have led to differences in the number, 
distribution, and severity of deleterious variants. Through simu-
lations and analytical calculations, Gravel shows that differences 
among human populations depend sensitively on selection coeffi-
cients, time scales, and the entire history of populations. For 
this reason, hidden assumptions in commonly used measures of 
adaptation rate can cause apparent discrepancies between studies.

A pathway analysis of melanin patterning in a hemimetabolous 
insect, pp. 403–413
Jin Liu, Thomas R. Lemonds, James H. Marden, and Aleksandar Popadić

Liu et al. show that melanin genes are employed in a region-specific 
manner in the hemimetabolous insect, Oncopeltus fasciatus. This 
contrasts with melanin patterning in holometabolous species. 
These results reveal that black patterning can be accomplished by 
a “painting” mode, using predominantly melanin promoting fac-
tors, and by an “erasing” mode, using mainly melanin suppressing 
factors. Different combinations of these strategies may account for 
the vast diversity of melanin patterns observed in insects.

Natural selection and genetic diversity in the butterfly 
Heliconius melpomene, pp. 525–541
Simon H. Martin, Markus Möst, William J. Palmer, Camilo Salazar, 
W. Owen McMillan, Francis M. Jiggins, and Chris D. Jiggins

Martin et al. investigate genetic diversity and the action of selec-
tion in the neotropical Heliconius butterflies using resequenced 
genomes from 58 wild-caught individuals of Heliconius melpomene, 
and another 21 resequenced genomes representing 11 related 
species. The results suggest that positive selection is less pervasive 
in these butterflies compared to fruit flies, a fact that curiously 
results in very similar levels of neutral diversity in these very 
different insects.

Triallelic population genomics for inferring correlated fitness 
effects of same site nonsynonymous mutations, pp. 513–523
Aaron P. Ragsdale, Alec J. Coffman, PingHsun Hsieh, Travis J. Struck, 
and Ryan N. Gutenkunst

The proportion of mutations with different effects on fitness is a 
key parameter in evolutionary genetics, but typical approaches to 
modeling these distributions cannot account for multiple muta-
tions at the same site. The authors developed a model of corre-
lated fitness effects for mutations at the same protein site. 
A moderately strong correlation was found when the model 
was fit to triallelic fruitfly data and it also agreed with direct 
biochemical measurements, even in different organisms. Thus 
the correlation of fitness effects may be a universal property of 
protein evolution.

Multitasking of the piRNA silencing machinery: targeting 
transposable elements and foreign genes in the bdelloid 
rotifer Adineta vaga, pp. 255–268
Fernando Rodriguez and Irina R. Arkhipova

The genome of the bdelloid rotifer Adineta vaga is characterized 
by massive horizontal gene transfer, low transposon content, and 
highly diversified RNA-mediated silencing machinery. The authors 
investigated genome-wide distribution of A. vaga piRNAs and 
found an unexpectedly large fraction matches foreign genes. 
Small-RNA covered genes show a higher frequency of nearby telo-
meric repeats and transposons, indicating that gene acquisition 
occurs largely at the genome periphery, where it can be affected by 
RNA-based silencing.

This Month in the American Journal of Human 
Genetics

Analysis of somatic genome rearrangements in human cancers 
based on whole-exome sequencing, Am. J. Hum. Genet. 98(5)
Lixing Yang, MiSook Lee, Hengyu Lu, Doo-Yi Oh, Yeon Jeong Kim, 
Donghyun Park, Gahee Park, Xiaojia Ren, Christopher A. Bristow, 
Psalm S. Haseley, Soohyun Lee, Angeliki Pantazi, Raju Kucherlapati, 
Woong-Yang Park, Kenneth L. Scott, Yoon-La Choi, and Peter J. Park 

Advances to sequencing technology have ushered in a new era 
within the realm of clinical oncology. Whole-genome sequencing 
(WGS) is routinely used to detect a wide range of genomic 
alterations, including breakpoints that occur in non-coding regions. 
Although WGS offers greater sensitivity than whole-exome 
sequencing (WES), WGS data remains more expensive and diffi-
cult to analyze. Now, Yang et al. now demonstrate that WES 
presents a viable alternative to WGS for the detection of a range 
of somatic rearrangements in human cancers. Notably, their 
analyses reveal a pattern of functional fusion proteins: 5’ fusion 
partners are often housekeeping genes and 3’ fusions partners are 
enriched in tyrosine kinases.

ISSUE HIGHLIGHTS

GENETICS, Vol. 203, May 2016, Copyright © 2016

http://www.cell.com/ajhg/abstract/S0002-9297%2816%2930052-0


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /UseDeviceIndependentColorForImages
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 299
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /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 299
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 999
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /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 <>
  >>
  /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 [2400 2400]
  /PageSize [792.000 1224.000]
>> setpagedevice


