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Eschericha coli changes phenotype when cultured in symbiosis with
Dictyostelium discoideum
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Frontier Biosciences, Osaka University, “Graduate School of Information Science and Technology,
Osaka University, *Complex Systems Biology Project, ERATO, JST.)

SUMMARY

We established an experimental symbiotic system composed of Eschericha coli and Dictyostelium discoideum to
examine how symbiosis occurs. Even though the relationship of E. coli and D. discoideum is a prey-predator
relationship, these two species achieved a state of stable coexistance within mucoidal colonies after several weeks of co-
cultivation (we named this the “symbiotic colony”). We then investigated the population dynamics of E. coli after cells
were isolated from the symbiotic colony. To do these experiments we observed the morphological changes of the E. coli
cells and the shape of the E. coli colonies and also tested if E.coli could be cultured again with D. discoideum. To do
these experiments, we used a glutamine-auxotrophic mutant E.coli. The amino acid was then supplied with the medium
(for the E. coli colonies), or available through the products of D. discoideum (in the co-cultivation experiments). We
observed the E.coli response to the glutamine though its growth curve. We found that there were two types of E. coli
present in this system. One type formed normal colonies by itself and mucoidal colonies with D. discoideum, while the
other type formed mucoidal colonies in both cases. The mucoidal colony developed faster than the original symbiotic
mucoidal colony, even though its growth curve differed according to the glutamine quantity provided in the liquid
medium. This phenotypic change of E. coli, induced through an interaction with D. discoideum cells, seems important.
We aim to gain a better understanding of how E. coli changes its relationship by looking at intracellular aspects such as
gene expression in the future.



Jpn. J. Protozool. Vol. 41, No. 1. (2008) 77

(B8] BRACIZEDR L oRRIEE U CHARR
TSRS R B D 28, BEICBIFRIED N L TV D
BEfF oA R TIE, AR IBREZRZ D L
TRV, 22T, BARRTITIEAERBRRIZR VK
Moo — MR R B (BRI A — R O BR) 233k
EBMRAEELS LWV ) ERECHEE LA REHN
THAEMVEBEZEZIFE Lz, WE LRSS
D& alE, MIEMERE X RIG R 2 AR L AL
REEL o3, AR ECHEERTHE N
BICHENZE L CHF LR E 2 e =— D B
DHHNTWS 1], Zhzeitltan=—L431F

. AT = RAEREMER SN D HEITHS
MNTIEZe W,

FIZ T, ZOBGEMYT 5 510, MlREZE
WL, PELRAE, AEIRE, EBEREOEELZHD
ZEMBELEE X, £ LAEBBRORERO A
WEET 7 2 RS R R e CHIIE B IS B E 5 2 5 D)
Eo i, HIAEFEREZITO 2 L TR L, AR
THESNDOIHAEAOBIOE /L EZIR L LI &L
2o EHI, HRAOIAERTIIME OS2 NIE
ETBMRMENRZ AN FEEBETLH &, WA
EERIZIB W THIBE O LW E 3T 2 s I 2 b
MDEONDHREER S D, SEIZZNS OB A G
ENIONI T (LAY X Rt ARG EaN it

[AR] MO N R EONLE 0 Ah & ik B3 5 72
O, WME NI EEFRBLT D RGE - MRV E
ZRHWCTHARBOBEMEBE 21T o7, HEESR
25 M 2 RIS R L, MRk, K& &, 8%
TR OB & MERGHFE A, KLy Aidt. FACS % H
WTHIE L7z, REBEIX CFUMIIESL L hicam=—
TR & MR8 L. HIRRMERSEE (X PFU JIEIC & 0 EEEK
CHEREAEE L, BIL A REOMEN S
KNG & BB . B 7= 2Rk i & e [EA
R b CcHR RS A AR EIT o, A
AR A RS U7 K5 R 23 B OSH A MERE B &
SO TINE EBE LT,

Tz, RIBE O 2w =—FRERIC, RIKE AT
OWFNEE A MIE LTz, AERITT I BERED
KIBEHEEZ A NTE Y, KIBEOEFITITIIE»S
OT X /B SVAE T, BilRIcEERNS NS
WA & MpRtERE NMEE L S e R
H25E0 2 FEIC L > THIEEN D, TDT7®D,
FEHICIRIME N AT 2V BAREE LI-EAI
X, WRE TH DMIEREOFENSKIBEIZE -
THHETHD EWVIRIZR->TND, KIBFEICE -
THELEORERDT I JBRICHT DISEEZRZ D12
W, LB BHUCE TN D MET IV BEICH L TRS
AU D BEFHEE G A S Al R A O CHIE LT,

[ER] IR, P1DITHNEE OB K E

DIHGE L7 t%, MIRMEREE A A K 1 BERETIEE
ANEDKIBENEBSNRLS ENDR, TDHk, 2R
oo —NRRAELE, oL xR, KERE
MNhDRbEmBEaIa=—LBETLHZERHY,
ZOan=—DFIIMOT- KG@E TEDIL TV,
Ao =—NHOmMREROSHZ LD &, H
B> & JEFHRAC RBGEE O 28 B S 5 ASH R M ks
kA aer=—2 Y —IZoBL WD ¥ AT
L ELLoMEbLIE e = —NEIZE 1T oK
LCWBHXATD 2 OBA b6z, EHE605 147
THHAERD WA o n = — R8N LKE
L7,

KEEIcY vy I van=— 3R SE 5 L,
BN DR —HE clFER Oae =—%2 KT 5
bOLMAMOau=—% KT HLOD 2 XA
MHBL L7, §iE % Bk &3 25 KIBE O FEETER
T, INFETLREOILABELERDL N, BEE
sk &34 2 KGO EFER I, BEHGES
MO NEBICHB R 2 3 A S A o =— 23R4k
L., AicFoan =—RE 3 281723882
STz, EHIWCZD 2 XA TORGHEIZ, BET
J R E RN LT LB B3 HC o BFE iR 12 5E X
ROV, MWET I JBERINL TV LB
REHh Gk 2 B o v = — f i K G B C ISR B 3 2
WEWHIFERNE LN, EBL0X A T OKRIGHE
TbH LB HHICREET ARV BRI R bR
Rino Tt fixflon = —HRKBEEZMET
J BRI N G R 3 5 L BF IR OREEN I 5
ZHINT 5 Z ENbhrolz, Thb 2 X4 T7DK
BEOME T ERMOBELHEATHLRDNL S ERN
2l RIBEOME v =—F eI itz 82 <
BIEESN TV BERDN- T2,

[(BE] U OB RIGEITHIIRMREEE & o 3Es
BIZBWT, BRXSIVTIERE, MR O &
ZIHOFICS WL D RIBIRERES T HiE, AlarEk,
HE—ticExrEan=—%BHkI DE. O 3
OOJRNEEFF-TWBEFA LI, £, KIBHAE
M ORBEAZEAL) S, koo =—0kEmE X
KIBEHRTH D Z LR STz, ALAEROMH
X, WHIARE TH LI RBEOFRIMEL LD
PHIEE L, ZOMENEETOHLIEVZI LY, T
DOFREIL, KIBEOMMAEZB L THFFSL TV
M, FBE L LTSN TWE 00, BBl e L
THEELTHEINLTWDDONIASEA SN
SHELEZ TS,

[>zk]

[1] Todoriki M, Oki S, Matsuyama S, Ko-Mitamura EP,
Urabe I, Yomo T. , (2002) Biosystems. 65(2-3):105-
12.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 /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 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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /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.)
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
  /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 [612.000 792.000]
>> setpagedevice


