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Additional Filel, Supplementary Figure 1 — Library H15R1 is an outlier. Library H15R1 is located at the lower
right corner of a PCA of the normalised and variance stabilisation transformed read count of all aphid
genes. Aphid hosts were uninfected (HO, black) or infected (infecting strains H15 (blue), H402 (orange),

H76 (grey) or H85 (red)) by H. defensa.



Hamiltonella defensa

o — o~ ™M

— L) — ] ~ =~ (=2} = o~ w a2} [f=} —

r ¥ ¥ I I T X % = T T I &

o] @ © © © o o] T T o] o] ko] T

he] =} =] ie] o k=] = =) = =] = =} o

T == - I y ey u T ey T T T I

[=9 [=3 Q. Q. Q [=% o a Q [=3 (=3 (=8 [=%

< << < < < << < < < < < < <
#genes | 136] 60] 240] 82] 48] 21| 46] 44] 176] 46] 20] 171] 152
ApHdef-A2 141 0.08| 036] 060] 058 07| 082] 058 039] 033] 0.26] 0.03]| 0.64] 081
ApHdef-Ad 243| 046] 039 |JB0S8| ©0.16] 081] 045| 008] 062| 074| 024] 001 -0.73
ApHdef-A5 99| 036 -0.02] -0.59| 0.10] 057| -0.24| 0.00| -0.68| 0.45| 034 -033| 0.61] 032
o |ApHdef-A7 383] 046] -0.27| 085] 006] 0.76| 0.43] 002] 065 -0.70| -0.31| 0.09| 0:86] 062
S [ApHdef-A6 22| 001 0.69] 001] 036] 033] 0.16] 004] 069 0.13] 032] 085] 0.00] 031
S | ApHdef-A10 42| 046] 030] 038 0.14] 0.06] 042] 027] 0.05| 045] 025| 0.21| 037] 0.8
S |ApHdef-A3 22 |JN0B0)| 042 068 044 0.5| 040| 071 0.23| 085| 0.66| 030| 0.65| -0.20
< [ApHdef-A1 a2] 073 041| o23|B0B9)| 013 039] 082 052] -0.40 044 0.18[ 048
ApHdef-A8 97] -0.09] 0.23| 023| 031] 039] 056] 023 006 12| 0.16] -0.14] 0.24]| 039
ApHdef-A9 121] 0.05| 0.06] 0.12] 0.01] 0.08] 0.06] 009] 018| 007] 003]| 0.16] 013 0.07
ApHdef-A11 109] 0.46] 0.08] 058] -0.27] 0.55] 0.20] 0.19] 0.70] -0.49] -0.50] 0.35] -0.58] 0.20

Additional Filel, Supplementary Figure 2 — Correlation of aphid and H. defensa gene modules. Pearson
correlation coefficient between eigengenes of aphid and H. defensa modules. Coloured: Correlation has a
p-value of <0.01, red indicates positive and blue indicates negative correlation.
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Additional Filel, Supplementary Figure 3 — Correlation of B. aphidicola and H. defensa gene modules.
Pearson correlation coefficient between eigengenes of B. aphidicola and H. defensa modules. Coloured:
Correlation has a p-value of <0.01, red indicates positive and blue indicates negative correlation.
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Additional Filel, Supplementary Figure 4 — High RNA integrity after total RNA extraction. Bioanalyzer 2100
electopherograms of all libraries in batch A and B. Comparison with Schroeder et al. (2006) implied a RIN of 8 for
sample HOR2 and 9- 10 for all others. Ribosomal RNA peaks of the different organisms are visible. Consider that
a double 18S rRNA peak is expected for several insect species.



	Table of Content
	Summary
	Zusammenfassung
	General Introduction
	Bacterial symbionts in animals
	Endosymbiosis in aphids
	Transmission mode influences coevolution
	Understanding the cost of symbiosis
	Thesis outline
	Literature cited

	Chapter 1
	Abstract
	Background
	Results
	Sequencing output
	Assembly
	Mapping
	Differential gene expression in aphids
	Differential gene expression between Hamiltonella defensa strains
	Differential gene expression in B. aphidicola
	Correlation of aphid and secondary endosymbiont gene expression
	Correlation of primary and secondary endosymbiont gene expression
	Characterisation of Hamiltonella defensa strains

	Discussion
	Host and H. defensa influence each other
	H. defensa titre does not fully explain the impact on host gene expression
	Strain H85 impacts host hemocytes
	Strain H402 activates a cluster of unknown genes
	B. aphidicola shows little reaction to presence of H. defensa
	APSE activity can explain some but not all differences between H. defensa strains

	Conclusions
	Methods
	Aphid clones
	Secondary endosymbiont strains
	RNA extraction
	Library preparation
	Transcriptome sequencing
	De novo Assembly
	Differential expression analysis
	Phylogenetic tree
	Correlation of host and symbiont expression
	Index hopping

	Declarations
	Literature cited
	Supplementary information

	Chapter 2
	Abstract
	Introduction
	Methods
	Aphid clones and H. defensa isolates
	Experimental procedures
	Molecular methods
	Statistical analysis

	Results
	Discussion
	Declarations
	Acknowledgments
	Author’s contributions

	Literature cited
	Supplementary information

	Chapter 3
	Abstract
	Introduction
	Methods
	Aphid clones and H. defensa isolates
	Curing aphid clones from H. defensa
	Reinfection of aphid clones
	Experimental procedures
	Molecular methods
	Comparison to previous experiments
	Statistical analysis

	Results
	Antibiotic treatment: A cefotaxime-resistant haplotype of H. defensa
	Costs of infection with H. defensa
	Natural infections vs. reinfections: no negative effect of antibiotic treatment
	Costs of H. defensa changed over time

	Discussion
	Declarations
	Acknowledgments
	Author’s contributions

	Literature cited
	Supplementary information

	General Discussion
	Validation of fitness assays
	Impact of a shortened life
	Influence of transmission mode
	Mechanistic basic of H. defensa’s cost
	General conclusions
	Literature cited
	Supplementary information

	Acknowledgements
	Appendix chapter 1
	Appendix chapter 2


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.7

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /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 false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 1200

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages false

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /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 false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 1200

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages false

  /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 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages false

  /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 <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV <>

    /HUN <>

    /ITA <>

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /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 /NoConversion

      /DestinationProfileName ()

      /DestinationProfileSelector /NA

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /NA

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





