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Effects of protein synthesis inhibitors on infection by symbiotic Chlorella in the host
Paramecium bursaria

Yuuki KODAMA and Masahiro FUJISHIMA

(Div. of Natural Sci. and Symbiosis, Grad. Sch. of Sci. and Engineering, Yamaguchi Univ.)

SUMMARY

Chlorella-free cells of Paramecium bursaria can be reinfected with algae isolated from Chlorella-bearing cells
by ingesting them into the digestive vacuole (DV). In a previous study, we showed that an alga can successfully escape
from the host's DV and establish endosymbiosis after acidosomes and lysosomes have fused with the vacuole. When
boiled or fixed algae were added to algae-free paramecia, all algae were digested. Therefore, algal resistance to the ly-

sosomal enzymes is a property of living algae. To examine the effects of protein synthesis inhibitors on infection by
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symbiotic Chlorella of the host P. bursaria, isolated symbiotic algae were pretreated with cycloheximide, or algae-free

hosts were pretreated with puromycin. The algae and the algae-free P. bursaria cells were then mixed, and the fate of the

algae in the host DVs was observed. Infection of the host by Chlorella was not inhibited by host pretreatment with puro-

mycin. However, algae treated with cycloheximide were not maintained in the host cytoplasm, although they could es-

cape from the host's DV. These results suggest that algal protein synthesis plays an important role in establishing the

P. bursaria—Chlorella endosymbiosis.

(B8] S RYUY DY AVOBBANICIRYIAENT-H
W2, MR IR T A7 e L2k, TV RY —
LETAYY—ARMAE LIZERANT, —RNIZT
A VY — ABERME 2 S LT MREICRET S
ZERTEZLONBAETS, LrL, FUEREN
WZHTFETH2REH D7 v LI IERBANTHILSR
L, o, BABWCHEER TR L7 L T1ET7 1Y
V—ABRICEDWLERANLDL ZENRTE RN
(Kodama and Fujishima, 2005), % > /327 & A Bk FH E
DE21~vA L EI NI YUY LAvDF o RIH
BREEENICHEL, e~y I Fiize b
TOE NI EEREBEENICINET S 2 & Wil
SN TW5 (Ayala and Weis, 1987), +Z T, 7 ual
TORIBBICB T DERELE 7 nLT70X NI B
AROVENEFTRD D, an~vg il
T uAF I NEE T CREERREZITV, HER
JEPNIZER Y SAENTZ 7 1 LT OE %2 BEF L7,

MEEHE] vr/a~FrIREEamef oD
KHBEEZRRD O, Yot T 0 v 7
OSlg ¥k) o r7m L I &2BRELLET A S
T4 v 7 Ml (OS1w #R) 10 % & IRE (7 m~F
2 ROHA 0, 10, 20, 50, 100 pg/ml ; Eag~A
Y DEA 0, 10, 50, 75, 100 pg/ml) OFELEAZ G ek
#2200 pl FCA > F 2X— kL, 243 H M.
I RUY T U ACOMEE S Y LRI
@@*m DREEFRTZ, 7 v LT 0GR
Bsvr7ua~dxy I ROEBEZFELT-H, B
%7uv§%am&mm@mmy7um%v5P%
e N U VKR H C24K8[, 25:1°C, 1500lux O1EH]
FfECA U F 2= LI, TO®%E CREOHAE
WEDEEFTTRY ELT 4 v 7 #if5,000 cells/
m ERAL VU ULAYZuLTI=110 % |
25+1°C, fERASMETL DLV AT UL EIT - 72,

FO%, 15um AR Ay aTHEBLTRI L
Kk CMilaz i L CHaMRD 7 e L7 2REL,
F oA AL, BFFNICA% (W) RTHRVLT VT E
FCHEELTLSOMICERICIVIAENTZ 7 2 b
FOMmEBR L, —H, Ean~vA 0P
EHRRDLI=O, TRV EST 4 v ZHE0E TS
pgml O 2m~A v raxEgie K VKEKT CLE
. 25%1°C. 1500lux DIESGETA v F 22— |k
L. ZO®%RERRDIFIETRPERZIT o7,

BREER] Frxld, IRV YUY ATl
AT 27 n LT3 BREMPERTT A Y Y — LB
R —FRERIICE L, 2D%, 74 Y Y — L0
Mébtﬁ@#%ﬂ@%ﬁ%mbxﬁhﬁi®i4
VY — LW L2V Perialgal Vacuole (PV) (2

iﬂfﬁzﬁm TNICHERF SIS Z & 2B B Ml

72 u\%%%.ELiOT&LK7DV7
(=N @i&%ﬂ%@%ﬁ%'@?% VY — NEEFRINPERE 2 &
W, ETHEEND, LoTZ L InEIEOWk
ERNDICIZZ B LI REETNDEZ ENMETH
% EE 2 b (Kodama and Fujishima, 2005), & Z
TAMSETIE, BEFELITIr L T70X I EE
B PR U7 B o B RR IC 5 2 B B AR T,
<HHRR 4y B~ D & X B A PR EAI O 2> 10-
100 pg/ml O 7 m~F I R{EE T Tk, OSlw fl
i oo HiE sy LI E S g2 7223, 75 pg/ml BLE
DY zxv~A VU AFET TR Sz, ZhET
I 7u~nFdy I Nk o THAEERRESND
ERWEENTWD (Weis, 1984), OSlg ¥R TH R
12, 10 pg/ml O 7 BA~AF I REEFTI R Y
TV AVEREETDLE ZOHBRII TR EF
T4y ZMERE T, <EEBR~OZ Ny
BAMEER> 7 a~F 3 R0, 20, 100 pg/ml)
HFAETTH, 7r L7 3EERRAT—RIICT A



94 ATV FHERE 39K B 15

VY — AEERIHTEIC 72 0 | Rl D OBLHIE FIRET
Hot=, BRALHRE LZ2 v L Z 3 g
MRS, BEMBA»OMEALLE, —FH, Ba
o~ A Y UAEEOFEITT TR, BB KEY
KFEHE7, LarL, BRI ZERICEYIAEN
T2rmLIET 4 Y Y — RIS, Bl
LELHI L., ZothE EMmENICHERS L, £
oo ZO7 v L Z MG ENC Lo TR L, M
NIEAEZ R S W72, DL EOfRRIE, BEERBNT
DT AV — AEERMEOEE L EERIEN SO
HIZIK, BEERRIZa LI 0X o R B E LT

2006 4

ELWVA, BRlEasbMEICHE LZZ7aLr T o0
HEFFICZ7 v LT DX R EARNETH 5 Al hE
PEERE L TW5,

[3X#K]

1) Ayala, A and Weis, D.S. (1987) J. Protozool. 34(4):
377-381.

2) Kodama, Y. and Fujishima, M. (2005) Protoplasma,
225:191-203.

3) Weis, D.S. (1984) J. Protozool., 31: 13A.




<<
  /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 true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /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 true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /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 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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /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 (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.)
  >>
  /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


