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O-1 

Phorbasin H =^U I RĥƸʒʤ 
7ΕȢ� æ̽ 1,2, Ȓ� ʈʻ 1, ¸²� ȡ 2, ɘſ� Ɋ͗ 1 

(1ǻŋͱ©̀ɲʝ©ƧɲĎ, 2ʙŋͱ©̀©ɲȣʝ) 
 

�

B̓̏CPhorbas sp.K|œѐU�^ phorbasin H J{o I l��Ì¸��Î�Ê¼ÎЩk 4 ÿięгLͶ

ȰWdG~�¦ÊºÎeF~>��Ì¸��ÎL͢ŨWdG~ęгÔil=ωɁk¨ÈÎ�äЫ͢ŨL

ƭƊWdJ}=S�|� Julia-Kocienski �¤·ÉÎ�̀�˸GdǄĦeM~fͼIŨȒϖ˽�̻d^> 
 
B͢ɷCPhorbasin H kŨȒel=��Ì¸��ÎУĴi̖ǰY~�Ê»ÎµÈ�ÁÎ¨l

trans-1,4-cyclohexanedimethanol �ĳ̌ŗɇfW=5 ʞшkŝȁ�͡dŨȒW^>ęгУĴi̖ǰY~�Ê

§²©µÈ�ÁÎ¨l=(S)-citronellal �ŗɇfW=2 ʞшkƝȰkǷiŨȒW^>ŨȒW^\�]�kµ

È�ÁÎ¨� Julia-kocienski �¤·ÉÎ�i˸Gd=̓̏ŌŨ˩eF~ phorbasin H kѱʁ�ȤbŌŨ˩

L=E:Z = 2:1 eǹ|�^>SkǢắȆĂlSkɚ˜eĴѐÖŤeFa^^w=ΎďϭfЩŌŝȁ�

οHSfe̓̏ŌŨ˩eF~ phorbasin H pfƝȰW^Ƿi=ǢắȆĂkĴѐiȒņW^>ǹ|�^

phorbasin H kʣɌĤǧlơˠ˩kxkf̾ťLÒΟW=ɪƳeFa^ơˠ˩kͧǀ̻ĂФͶl S eF~

fʬƳY~SfLeM^> 
 

 
 

O-2 

L-͚ʑ͒͝ì͢��ʷŖdɴ;Hf��͝R͐ƾʂȔʐN°ǔ̫ā 
7ǗȒ ˴¹Ο͚¾ ʄŋ 
Νŵȑŋͱ©ɲĬɱņΞ 
 

�

B̓̏C� Юª®͎ƫlŤϏĤќƏi˪́hĤƮ˪Ȇ�ɥY~^w=°���Î�y°���ÁÑ�Î

�̀pkȁ˸LɨǵU�dG~ª®ɮɇeF~>S�|È�µ���Î�ĴЬpkǊйiJGdl=Ю

ª®͎ƫf°��˩ϹfkПț̖̏åĄ˸Lвfh}=\k̖åĄ˸iüa^Юª®͎ƫ˾јk˩ȆƝ

ŌyЮª®͎ƫΜĂkĴɀ7ıюǝρkė}i{~ƝΣ̀Lʹ˸U�dG~>ÒɊ=˶Ăl�ÈÊh˩

ϹkƔeF}=¡Î±�ϹyШ͚kÆ«¤¨fhad˶ŴʹŊ�ȻIdG~ŌŨ˩i�¿®ЩLF~>

\Seɬ̶̟el=�¿®Щ�Пț̏iϡϫÐʋ̜eM~�ÈÊhЮª®͎ƫkʏ͈�̓̏fW^>S

Se�ÈÊЮª®͎ƫ�ńĳY~ыi=ơˠiϯƼiƭƊY~ѻ˪i¶©�yÍ�ÎѼɥʖ²©Ì��

ЩeF~ L-Х̞Щ�ƑĂfW^> 
BɊʲÐ͢ɷC� Ć˸Y~Юª®͎ƫlЮ��Î� L-Х̞Щª¨É�ÀĩƭÕeŇ˥СġY~Sfe

ŨȒW^>ǹ|�^ L-Х̞ЩСġЮª®͎ƫ�Ì�©Ĵɀʦˎˀi҂̲Ѡk�¿®Щѻ��±È�ÎЩ=

�Ê¡¿ÎЩ=��¦�Î=µ�«Ê�È«Î=¨Ë�«Î=²�£�Î=É�Î=�Ê�«ÎѼ�Ò

Ƴ˘ǧe˃ŇǷ=\�]�k͡ɚƝŌ�ŮŞ�º�¨Êi{}ˉƳW^fS�=��¦�ÎfÉ�Îk

ƓŨiʍƠŮŞʳжk˅ǆfжʳжƏekɉ^hŮŞǙkĳ˱LϒˉU�^>\Se=Skѿ̲k�¿

®ЩiJGdÖɅϫĹ�ʐ?h˘ǧќƏeʋϗW^͢ɷ=\kƝŌiǕ́Lύ|�^>Ǹad=L-Х̞

ЩСġЮª®͎ƫl�¿®ЩkПț̏hʋ̜fÖɅϫĹ�ą[ȤbSfLɗ|Kfha^> 
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O-3 

Ǘ̕öǪ˅ĥƩ PPAR,fu�z�RȚ͇ɅƩʉͭęUǆş˅ĥțƒR̙ǽ 
2śɂǰ ëȡ 1Οůɑ ̏˾ 2ΟȹǸ Ƌ 2ΟAhmed Salahelden Aboelhamd Atito3Ο

ȱű į 4Οʕɵ ėŖ 5ΟţĄ Ěʰ 4,5Ν1ʮȿŋ©ɲɦ̵ɕΟ2Â͘ŒŖŋ©Ίɦ

ȅΌΟ3ʮȿŋͱ©r¥ª�£Ǒ˝ͱΟ4Â͘ŋͱ©ɲĬʝŚΟ5ʮȿŋͱ©ɲĬɱņΞ 
�

B̓̏CɿĬŠƸĂ Peroxisome proliferator-activated receptor 1 (PPAR1)lѽĀĴƫÉ�Î©i{}ʹȆ

ŌU�~ЁĮƁƫeF}ѽ͓yΌϹóϪkÛόļǺƁƫeF~>ɬ�ÊÑ·lѽõľѽPPAR1É�Î©

͢Ũ½�¤¨k˪Ǿ�ĺ˸W^ɉώÉ�Î©й̌ʲ�ͼʃWѽÖŤЎ̏�Î¡�«�¨ GW9662 śoѢ

Ŷ˺ɱ��²ЩϢǄĂѻCAѼkÙͽ�νŨU[^ʏГ�ɥY~ɉώĩɥ͢ŨȆ��«�¨�ńĳW^ 1)>

ɬ̶̟elѽÙʏГÆ«¤¨kȭͨʐǬĹh~ѠͰŌŨ˩�˸GdʏГʹȆ̖лkϓɴ�οa^> 

BɊʲÐ͢ɷCGAL4-PPAR1νŨ¡Î±�Ϲśo pUAS-Luc ·È�¿©�˸G^Ë½Ñ¡ÑРûƫ�

¤��i{}ŧŌŨ˩k PPAR1kЁĮʹȆŌ�ϝĊW^͢ɷѽõÕkSf�ɗ|KiW^>ѾѼ

GW9662 k�«ÉÎ˴iǀY~ CA kȭͨÿͶLʹȆiЫόeF~>ѿѼCA käЫ͢Ũkɥ˞lʹȆi

ǳњ�×IhG>ҀѼGW9662 kƖ͚ŗƫlʹȆiȀόeF~>FT-LC-MS śo recombinant PPAR1 
ligand-binding domain (LBD)�˸G^ÌÑ¢¿Î¾Ë�¿©�¤��i{}ŧŌŨ˩kCys285ʜƑpkĩ

ɥ͢ŨǱȒ�ϝĊW^͢ɷѽƖ͚ŗƫ�ɥY~ħŌŨ˩l PPAR1 LBD k Cys285 ʜƑfkĩɥ͢Ũ

�ǱȒY~SfL̦U�^>U|iѽMolegro Virtual Docker 6.0.1 �˸Gd©¤�Î��¿ÅËÑ�ÇÎ

i{~��«�¨ƍÐї��«�¨ƍŌŨ˩kȮƳ͢ŨʐǬ�ʣЄW^fS�ѽ��«�¨ʹȆil

PPAR1 LBD k . ÊÑ·ќƏòЊfk̖åĄ˸LЫόeF~SfL̦źU�^>S�|kȮƳ͢ŨʐǬ

lĬƊȆÉ�Î©k͢ŨʐǬfѠþW^> 1)Ohtera A. et al., ACS Chem. Biol. 2015, 10, 2794-2804. 

 
 

O-4 

~�¥m¢uʹN͙ʹÖdł̸NFaǗ̕ʹ̼ʞ͜ʿRȣˠNȚ͇ 
2ůǾɋɒ 1, ɏȰ¸Ø 1, ´ŹŬė 1, ´¾ė¹ 2, ţȱ·Ȧ 3, ɵĠ͆ɷ 1 
(1ǻɮŋͱ©ɮƁ, 2Ǘɚŋ©̀, 3ǻƁŋ©ɮŚ) 
�

�

B̓̏C͞ί˺ɱ0-1,2-�Ê�ªÑ�(SGL)LЊǞũƳU�ѽɉ^i Glycoside hydrolase (GH) family 144
LńϙU�^>ƟOk SGL »ÂÌ�РûƫlРûƫ�È�¡Ñ�ǱȒY~LѽʏȒРûƫilʖɪũ

ƳkȮƳ͓ŇʦĴϓШ͚LƟOF~>ɬ̶̟elѽ\kÚK| GH35 iǋY~Ш͚kʖÐʏГϓɴ�

οa^> 
BɊʲÐ͢ɷCIgnavibacterium albumѽChloroflexus sp. Y-400-fl ˺ɱk 2 ̲k GH35 Ш͚(IaSGTѽChSGT)

�ƠΔίĬě˱U[ѽ͒ψW^>ʐ?h͓г�˸GdƑϹkȬ͛�οa^fS�ѽIaSGT f ChSGT l

˪́̏i�»Ìѻ0-1,2-�Ê�Ѽ�É�͓(Sopnsѽn lЫŨǧ)iĄ˸Wѽ�Ê�Ñ�œÿ�Ё̮Y~ɉώ

ʹȆ�̦W^>WKWѽSopns iǀWdÙШ͚fxŝȁВǧϧЭkϓɴiJGdѳG Km Ė�̦W^Sf

K|ѽSopns l©ªÑF~Gl���·¡ÑfWdlϑŵȆLĀGfͼI|�^>X ͭ͢ɝʏГϓɴi{

} IaSGT k Sop2ωŨĂʏГ�ʬƳW^fS�ѽSop2l�¶��¨−1 K|+1 p͢ŨWdG^^wѽSop2

l̙k©ªÑfͼI|�^>\Seѽŧ̲�Ê��©Ф͓Ă����·¡ÑfWdʹȆ�Ϧq^fS�ѽ

IaSGT el�É�ÎL Aryl Ƒy Alkyl Ƒ�xb/�®¾ÑkФ͓ĂiѳGϑŵȆ�̦W^>ÒɊeѽ

ChSGT elФ͓ĂiǀWdkϑŵȆlĀKa^>t^ѽIaSGT fФ͓ĂkωŨĂʏГel��É�ÎУ

ĴL̂ʦȆʜƑiƃt�dG^>õÔK| IaSGT iJGdѽ©ªÑl Sopns eF}ѽAryl Ƒy Alkyl Ƒ�

xb/�®¾Ñk�Ê��©Ф͓ĂL̙k���·¡ÑfͼI|�^>  
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O-5 

Structure and Function of Carbazole 1,9a-Dioxygenase in Dioxygenation 

Catalysis� 2Yixia Wang1, Jun Matsuzawa1, Joydeep Chakraborty1, Zui 

Fujimoto2, Chiho Suzuki-Minakuchi1,3, Kazunori Okada1, Hideaki Nojiri1,3 
(1 BRC, UTokyo, 2 Advanced Analysis Center, NARO, 3 CRIIM, UTokyo) 

�

Objective Carbazole 1,9a-dioxygenase (designated as CARDO) are three-component Rieske non-heme iron 
oxygenase, consisting of ferredoxin reductase, ferredoxin and terminal oxygenase (Oxy). CARDO catalyzes the 
angular dioxygenation of aromatic compounds such as carbazole (CAR) which is predominant in coal tar creosote 
with toxicity and mutagenicity, by incorporating two oxygen atoms from dioxygen into an angular position to yield 
2’-aminobiphenyl-2,3-diol (ABP-diol). To illustrate the catalytic cycle of the homo-trimeric Oxy, two pathways 
have been proposed according to the binding sequence of substrate and dioxygen. The present study aims towards 
revealing the mode of substrate binding, product formation and release during the catalytic cycle of CARDO. 
Results To date, we have solved the crystal structures of the reduced CAR-bound, the O2-bound as well as the CAR 
plus O2-bound Oxy at 2.2 Å resolution. Reduced CAR-bound structure showed that substrate bound to the active 
site caused closure of catalytic pocket by the shift of F204 and I231. O2-bound structure displayed that even though 
dioxygen bound skewed side-on to the non-heme iron, no significant conformational changes were observed 
between the overall structures with/without dioxygen. The CAR plus O2-bound structure indicated that in subunit 
A, a presumed alkylperoxo intermediate was first trapped at the active site; while in subunits B and C, the substrate 
was converted to the product (ABP-diol), and both F204 and I231 had returned back to open the pocket through 
which the product was ready to be released after protonation and reduction of the non-heme iron.  

 
 

O-6 

øĵƩ͝Ďz�¥ª£?t¤z�¥ª£Ê̪ăƟȣȚQęYFƙ 
3Λ̇ ʢΔ 1Οŵø ʚɲ 1ΟÔ̇ ʹ«͕ 1 

(1ǻŋͱ©̀ɲʝ©ƧɲĎ) 
 

�

ЁĮƁƫ SREBP-2 lǅΊĂid SCAP fωŨĂ�ǱȒWѽǅΊĂ�Ë�¦ÌÑÊŭЭĉƭ̏i�Ë�¦

ÌÑÊŨȒШ͚ǩ˱�ļǺY~>ÒɊѽǅΊĂiǉƊY~ Insig l SCAP f͢ŨWѽSREBP-2/SCAP

ωŨĂ�ǅΊĂpč̀Y~SfeѽSREBP-2 ȗļƁƫfWdĞO>U|iѽ�Ë�¦ÌÑÊóϪ˷˩e

F~ЩŌ�¦ÌÑÊlѽInsig f͢ŨWѽSREBP-2/SCAP/Insig ÓͽωŨĂǱȒ�ĎЖY~SfeѽSREBP-2

kʹȆŌ�ȗļY~>S�tekrf�gk̶̟elѽƐƋÚi˃ŇW^“ƞƁȆ”ЩŌ�¦ÌÑÊL˸G

|�dJ}ѽ�Ë�¦ÌÑÊʦЩŌi{ad͞ΊĬe˷˶U�^“ĬƁȆ”ЩŌ�¦ÌÑÊL�Ë�¦ÌÑ

ÊóϪpśsYǳњibGdk̜ύlÝWG>ɬ̶̟elѽЩŌ�¦ÌÑÊ˷˶Ш͚fWd

25-Hydroxycholesterol (25-HC)�˷˶Y~ CH25H f 7/-Hydroxycholesterol (7/-HC)�˷˶Y~ CYP7A1

ǩ˱L�Ë�¦ÌÑÊóϪļǺiśsYǳњibGdʋϗW^>tZѽSREBP-2 ʒ̏Рûƫk

HMG-CoA ŨȒШ͚(HMGCS)k·ÌÂÑ¡ќƏ�˸G^ Luc-assay �ƵɋWѽS�|kШ͚L HMGCS ·

ÌÂÑ¡ʹȆiśsYǳњ�ʋϗW^>CH25H Кł̌˱l\k·ÌÂÑ¡ʹȆ�͗ 50%ȗļW^Lѽ

CYP7A1 Кł̌˱el\kȗļl�ZKeFa^>U|iѽCH25H Кł̌˱l SREBP-2 ʹȆf\kʒ̏

Рûƫǩ˱�џγiȗļW^ñѽInsig1 �ưƳŌW^LѽCYP7A1 Кł̌˱l SREBP-2 ʹȆ�ȗļW

hKa^>õÔk͢ɷK|ѽĬƁȆ 25-HC l Insig kưƳŌ�îWd SREBP-2 ʹȆ�ȗļY~LѽCYP7A1

i{}˷˶U�~ 7/-HC l�Ë�¦ÌÑÊóϪļǺiƠMhǳњ�śsUhGSfL̦U�^> 
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O-7 

n£�¢§̢ŮÖRů˟Ör£tx�ª} II ͯŤQ^aƽih£zɅƩ 
2ƪɵ ȎŖ 1Οʑɒ ǟƓ 2Ο̍ɵ ˩ 1ΟƉ͠ ̳Ŗ 1ΟÌ̇ ƋƸ 2Ο͍ʏ ƋÑ 3Ο

̒ű ÞƋ 1 
Ν1ǚŋͱ©ɲ̵ʝΟ2ɮʒ©˂˟ăƟĎŚΟ3ǚŋɲ̵ʝ©ɨĒΞ 

�

B̓̏C��Ê�͓¡Î±�Ϲk N-͢Ũƍ͓гĐѧkоƷlѽ��Ê�kȏɻÐƘʝ�ȗļY~>ȓ?

lѽɬ͓гĐѧiл×Y~ǅΊĂ�Ê��¢Ñ� IIѻGIIѼ�ʒ̏Ш͚fWѽơˠŌŨ˩È�¶ÈÉK

| GII оƷŀkȬ͛�οGѽї͓¿¿¤�hʏГ�ɥY~�Ê¼ÉÎϢǄĂ� GII оƷŀfWdύĳ

W^>ǹ|�^�Ê¼ÉÎϢǄĂkŨȒʲ�̤̻Wѽ͞ΊʢȆÐGII оƷʹȆibGdϝĊ�οha^

͢ɷѽƟOkŌŨ˩L͞ΊË¹Êe GII оƷʹȆ�̦Wѽ\k͞ΊʢȆlͫXdĀʢȆeFa^>\

Se GII оƷʹȆfș��Ê�ʹȆkлč�ɗ|KfY~^wѽ�Ê¼ÉÎϢǄĂk GII оƷɚk 
N-͢Ũƍ͓г·Ì��Î�͡Ͻkϓɗfѽ\kș��Ê�ʹȆibGdϝĊ�οa^> 
BɊʲÐ͢ɷC²¨ƐѨ͞Ίi�Ê¼ÉÎϢǄĂ�Ș×Wѽħ͓г�ƀŞÐ͒ψÐÈ¹ÊŌǷѽ

MALDI-TOF/MS i{}ͪͷ̏h N-͢Ũƍ͓гϓɴ�οa^>\k͢ɷѽGII оƷi{ad˶X~͓г

ѻGlc2Man9GlcNAc2ѼJ{oоƷɚiϼS~͓гĐѧi{ad˶X~͓г=Kb GII оƷi{~Ö

¡Î±�Ϲkζ̴iƑcOǅΊĂлДĴϓi{ad˶X~Иѐ͓г�̤ϡY~SfLeM^>Sk͢ɷ

l�Ê¼ÉÎϢǄĂL²¨͞ΊĬe GII оƷʹȆ�ɥWdG~Sf�̦WdG~>t^ѽ�ΑΚ˺

ɱɾŌ͞Ί�ƹÛfW^�¸Êº���Ê�ȏɻ͖iJQ~ѽ�Ê¼ÉÎϢǄĂkș��Ê�ʹȆ�

ˉƳW^>\k͢ɷ=�Ê¼ÉÎϢǄĂlɎ̜ GII оƷŀfʣqdѽ1/10 kĄ˸˘ǧe 5 ēkȏɻо

ʙŉɷ�̦Wѽș��Ê�ŀfWdѳG½¦Î�ÃÊ�ɥWdG~SfLɗ|Kfha^> 

 
 

O-8 

m�mh�ĞŦÖ-fu�z�Q^aˤɡɼƱǍĳĊǿ 
2ͨɵ ĭȡ 14ɉ ÃÇ 14ͨɠ ė 24ôÊ ǁ» 14̒ŵ ēǠ 1 
Ν1ɮʝŋ©ͱł©ɲƁ42ʮȿŋ©ķͶˆĥʍʌĒʝŚʒʤȣȚΞ 
 

�

B̓̏C�´��©flÂÊ²ʐkѷηȆд̉ηiѠþW^ʖ�Ȥb˩Ϲk̭ͫeF}=ѷηyд

̉η=̨͡ûМ˩Ϲ�ŭv>SkŠƸĂl4=2=3k 3 ¡�·ƭƊW=ÛiÚɸ̨͖͡ǐ˱WdG

~>ЊǞ4�ŠƸĂfY~ÂÊ²Lĥ̄͞Ίkʖ�Ϧ͆Y~SfLɗ|KihadM^L=2y3

ŠƸĂ�îW^��ªÊLĥ̄ȁ͂iśsYǳњibGdlrf�gÖɗhtteF~>\Seɬ̶̟

elĥ̄͞ΊiǀY~�´��©kĄ˸�Пț̏��«�¨�˸Gdɗ|KiY~Sf�̓ȥW^> 
BɊʲÐ͢ɷC¾�� DSS ϢǄȆƠΔ˚Â§ÊiJGd�´��©2ŠƸĂkĄŊηeF~ KNT-127 �

Ș×Y~fĂЫ˅ǆyÕ̊hgƠΔ˚k̈˫LȼŽU�^>ȣșη NTI �ãľiȘ×Y~f̈˫ȼŽL

ϡw|�hGSfK|=KNT-127 kŉɷL�´��©2ŠƸĂ�îW^xkeF~SfLɗ|Kiha

^>Ώξˀлз�БКWhGɫʇȆk2��«�¨ YNT-2715 �Ș×W^¾��eẍ˫ȼŽkĜūLϡ

w|�=�´��©Lɫʇk͞Ίiǳњ�śsYSfi{}ƠΔ˚k̈˫�ȼŽY~ŤȆL̦U�^>

¾��kΔͅΗÉÎ±͆K| mRNA �ȞĳW=Рûƫ̌˱�Ϧq^͢ɷ=KNT-127 �Ș×W^ĒĂe Il6=
Tnf�=Il17a hg˚̈Ȇ��¨��Îǩ˱LÔɕY~ĜūLϡw|�^>ƐѨ¾�Ìµ�Ñ��˸G^

ƵѯK| KNT-127 L̕ȭ͞ΊiĄ˸W��¨��Î˷˶�ƘǛWdG~Sfx̦źU�dG~>S�|

kSfK|=2�´��©i{~ƠΔ˚̈˫ȼŽil=ɪ̜kƁƫLл�~fâȌU�=íǷl̈˫ȼ

ŽkόƁũƳ�Жw~ffxi=́h~¾��Â§Ê�˸Gd KNT-127 kŉɷ�ʋϜWdGO>�

 
 
 



8 

O-9 

�izǊþˤʱQ=CaʹĪĜQęYF͛͝Ƽ±R�h�§rQK;L 
2ǵŵ ȸÙ˕ 1ΟũŹ ĭį 2ΟʑĘ Ǧ 3Οıǰ Ǥ«͕ 4Οǳͬ ʐŎ 1,2 
(1 ĄȢƁŋ©ɲɦƁŚΟ2 ĄȢƁŋͱ©ɲɦƁŚΟ3 ˖Ώʊ̀ƺ|Ο4 ;Ŷʊŋ©

ΊĮȅΌ) 
�

B̓̏Cȓ?l�Ã¹¥ЧL¾��ȶĳΔͅiJGdѽЩǧĉƭ̏i�Ê�Ñ�ŮŞ�ȗļWѽ\�l

ÛȒĴeF~ЧЩeϼS~Sf�ƒŰWdM^>ЧЩi{~�Ê�Ñ�ŮŞȗļʖʏ�ɗ|KiYqOѽ

ɬ̶̟elЧЩȘ×k¡�¿Î�L�Ê�Ñ�ŮŞiśsYǳњ�Ϧq~Sf�̓̏fWdƵɋW^>�

BɊʲC4.5ѺЧЩˎˀ�pH3 ̰ǧ�l pH7.4 iϦψW^xk��Î·ÊfWdĆ˸W^>¾��ȶĳǅΔ

kÔУ 2/3 � 6 ̀ĴWѽŧУÿkŝЁΔͅʒɬ�˔Ηęi�Ê�Ñ��ŭthGÉÎ�Ñˀ�Glucose-free 
Ringer��Ħ�^��\�]�ĄψW^>ŧʒɬlѽGlucose-free Ringer F~Gl 0.7%ЧЩˎˀ�ŭv

Glucose-free RingerѻЧЩ RingerѼiĦ�ѽ379Ð˂Ũ���95%O2-5%CO2�БʥÕѽ5 ĴǷi�Ê�Ñ��Ą

˸˘ǧ 10 mM��˃ŇW^>˃Ň 20 ĴǷF~Gl 40 ĴǷiʒɬ�ş}ĳWѽ͐Ηęśo˔Ηękŧˀk

�Ê�Ñ�˘ǧ�ˉƳW^>t^ѽ�Ê�Ñ�˃Ň 20 ĴǷiЧЩˎˀ�Ą˸˘ǧ 0.7%��ʒɬLĦa^ˀ

Úi˃ŇWѽU|i\�K| 20 ĴǷiʒɬ�ş}ĳWѽũʐiŧˀk�Ê�Ñ�˘ǧ�ˉƳW^>�

B͢ɷCS�tekƵѯelѽЧЩf�Ê�Ñ��ķwK|ŭvÉÎ�ÑˀiΔͅʒɬ�Ħ�dG^>

íƀl�Ê�Ñ��ŭtZѽЧЩ�ŭvÉÎ�ÑˀiΔͅʒɬ�Ħ�^Ƿi�Ê�Ñ��Ș×W^>Ч

ЩL˞Gf�Ê�Ñ�ŮŞЭlɚкfĩiƘI^LѽЧЩƭƊÕel�Ê�Ñ�ŮŞlȗļU�^>U

|i�Ê�Ñ�ŮŞ� 20 ĴкϼSU[^˫ȐkfS�iЧЩ�Ș×W^ƓŨѽ\kǷk�Ê�Ñ�ŮŞ

LȗļU�^SfK|ѽЧЩi{~�Ê�Ñ�ŮŞȗļlYPiϼS~SfL̦źU�^> 

 
 

O-10 

Ȟɖ BMI fz¢ª�Rˤø˂˽ğ̙ǽ 
2ͣǰ�łɲ 1Ο´̮�ɊŻ 2Ο®ɵ�ΙŠ 1ΟúŇſ�üō͕ 1ΟȠɵ�ʋÄ 1, 2Ο²ˬ�

ɀ 3Οͣǰ�Ĳō 1 
Ν1AuBΟ2TWOLAPSΟ3ƳƷŋ©z�ª�ĒŚˌĥ|§�ªΟΞ 

�

BΈɜÐ̓̏CΔĬ͞ίšk͠ȒfɏǚkοŊlJåGiǳњ�śsWŨHSfLɗ|KihadJ}ѽ

ΔĬ͞ίškʖL̓̚U�dG~>ȓ?l��ÉÑ¨k±µ�Ñ¾Î�kūÔѽ�Î§��ÇÎkͩ

Ȥ��½Ñ¨Y~Sf�̓ʒiѽ��ÉÑ¨kΔĬ͞ίš�̶̟Wѽ��ÉÑ¨kΔĬ͞ίšlǝƌK

|ƞ�dG~xkLƟGSf�ύĳWѽͫúiJGďςW^>WKWѽ��ÉÑ¨l̖ȸy¾È�Î

hg̽Ȗk˪Ȇi{~σѯͽk BMI k͇ƃLÒΡë{}xǣOѽύĳW^˪Ǿlσѯͽk BMI i{~x

keF~ŤȆx̦źU�^>íƀkϓɴlѽʒˍ BMI k��ÉÑ¨�ǀϰfWѽBMI i{~ǳњ�ф

ƞY~Sfi{}ѽ��ÉÑ¨kΔĬ͞ίškÒΡëfkНG�ɗ|KieM~KʋϗY~Sf�̓̏

fW^> 
BɊʲÐ͢ɷCS�te�Î·Ê�ȫюW^��ÉÑ¨ѽÒΡëK| BMI L 20-25 k˻Ȇσѯͽ�ПƳ

Wѽ��ÉÑ¨ 72 ŪѽÒΡë 54 ŪekʣЄϓɴ�οa^>U|iѽǞôi{~ǳњ�фƞY~^wѽ

��ÉÑ¨ 29 ŪѽÒΡë 40 ŪekʣЄϓɴxοa^>ΔĬ͞ίšlʘØó�Ñ�Î�Ñi{ad 16S 
rRNA РûƫkФĶȋƒK|͞ί͠Ȓ§Ñ¡�ǹdϓɴW^>ɎƒelѽÈ¤¨�˸G^ƵѯiJGdѽ

ЙŊi{}̝гΌ΄Щ�˷˶Y~ίLƘŇY~SfLƒŰU�dG~(1)>íƀkϓɴi{}ѽSkĜū

L²¨iJGdx̦U�~͢ɷ�ǹ^> 
1. Queipo-Ortuño MI et al. 2013 PLoS One. 28;8(5):e65465 
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O-11 

A novel gelsolin-like protein regulates growth and septum formation in 
filamentous fungi 
7 Md. Abdulla Al Mamun1, Takuya Katayama1,2, Jun-ichi Maruyama1,2  
(1Dept. of Biotechnol., The Univ. of Tokyo, 2CRIIM, The Univ. of Tokyo)  

�

Actin cytoskeleton plays a vital role for organisms by giving respective morphologies. In filamentous fungi, 
polarized hyphal growth and septum formation are major morphological features, which is regulated by actin 
dynamics. Hence, a unique machinery of actin dynamics directing at the hyphal tip and septum would be present in 
filamentous fungi. However, the specific components regulating actin dynamics have been insufficiently 
characterized to understand the unique morphological features in filamentous fungi. 

Here, by BLAST search in the filamentous fungus Aspergillus oryzae, we found an uncharacterized 
gelsolin-like protein (AO090005001233) that is conserved in other filamentous fungi but not in yeast. Gelsolin is 
generally known as an actin-modulating protein with severing activity. The A. oryzae gelsolin-like protein with 
1,837 aa contains three gelsolin domains and a domain of unknown function (Pfam: DUF4045). The protein was 
localized at the hyphal tip, a site of ongoing septation, and the septal pore upon hyphal wounding. The gene deletion 
strain showed moderate growth defect, abnormally larger interval of septa, and inability to prevent excessive 
cytoplasmic loss at the septal pore upon hyphal wounding. In the fluorescence microscopy observation with actin 
marker Lifeact-GFP, the gene deletion caused overaccumulation of actin at the hyphal tip and failure to properly 
form the contractile actin ring typically seen during septation. Therefore, the present study indicated that the novel 
gelsolin-like protein regulates the growth/septum formation and maintains actin dynamics in filamentous fungi. 
Truncation analysis of individual domain in the gelsolin-like protein for function and localization is being 
performed. 
 

 
 

O-12 

ȓɦɧɺʂP BZR ̼ùĵŖ�e�¢ªR DNA ˅ĥɧɺƩRȚ͇łʇ 

2͠Μ ˙Ɖ 1Οţſ ǁ» 1ΟƜ ɪ˖ 1Ο´Ǹ · 1ΟƉǾ Ø 1ΟɈ̔ ƨɷ 1Ο 

´͠ Ĥ 2Οɵ¹ã ë 1 
Ν1ǻŋͱ©̀ɲʝ©ƧɲĎ, 2ɮʒ CSRSΞ 

�

¶È�®�¦Ì�©l˶жÐ̌МJ{o˴Ɨ��ªÊȁ͂�ļǺY~ʊ˩»ÊÂÎeF~>¶È�®�

¦Ì�©kȋƒl¾�¡ÑЁĮƁƫ BIL1/BZR1 iûМU�=ʹȆŌW^ BIL1/BZR1 lɁŐk BR ȁ͂Р

ûƫ�̕ȭļǺY~>BIL1/BZR1 lїīƍ̏h basic helix-loop-helixѻbHLHѼµ�¿ÉÑʐk DNA ͢Ũ

©Á�Î�x`=ʊ˩˪́̏h BZR µ�¿ÉÑiĴѠU�~>BZR µ�¿ÉÑlīƍ̏h bHLH µ�¿

ÉÑfũʐiѽ�®ÀÔi˜ƊY~ G-box ФĶѻCACGTGѼ�ϡϫY~LѽC1A2ƖƑiǀY~ϡϫkŘ

ƻULͯGfGH˜e bHLH µ�¿ÉÑfĺh~ƖƑФĶϡϫk˪́Ȇ�xb>WKWѽSk 2 bk

µ�¿ÉÑкiJQ~˪́ȆkНG�ϣɗY~˲˺lS�te�KadGhKa^>\Seɬ̶̟elѽ

BZR µ�¿ÉÑi˪Ǿ̏hƖƑϡϫkð͠u�ʏГ˶˩Ʈ̏ȕʲeϓɴW^>�Ì�¬ª�ª˺ɱ

BIL1/BZR1 k DNA ͢Ũ©Á�Îf G-box ФĶ�ŭv DNA fkωŨĂk͢ɝ�ĄψWѽX ͭ͢ɝʏГϓ

ɴi{}̻ĂʏГ�ʬƳW^>BIL1/BZR1 k C ɫ̼ќƏlɎ̜k bHLH µ�¿ÉÑfĺh~ʏГ�f

~SfeѽS�teićkhGäЭĂʏГLǱȒU�dG~SfL�Ka^>ΠŲˁGSfiѽSkä

ЭĂǱȒʐǬkНGiüGѽDNA iǀY~ BIL1/BZR1 kƖƑϡϫʜƑ�ŭv/¸É¤��kФūLɎ̜

k bHLH µ�¿ÉÑkФūfʣqdƠMOĜGdG^>U|iѽSk/¸É¤��kФūƝŌiüH DNA
kʏГļтf BIL1/BZR1-DNA ĬeǱȒU�~˪Ǿ̏hƖʕÐʦ͚͢Ũ¤¨ÍÑ�i{adѽC1A2 Ɩ

Ƒϡϫič�~ʜƑkФūLǽϦɂU�ѽC1A2ƖƑkϡϫ�ͯwdG~SfL�Ka^> 
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O-13 

CRISPR/Cas9 dɵ;HÓf�¥ªzy�oh�R×þNÁ͛Q^aƛÊȓɦĝ

ƞRȔ̝ 
2ǯǚ̴ŋ 1,ŋȼ¬͠Ŗ 1,Ɉ̸͢Ȼ 2,͢ɶΖƓ 2,˹͢ėƘ 3,ũǸɊ 1,ŹɶɊʩ 1 
(1ǻɮŋͳ©ɳɦƁ, 2́ʓȣȚďɋ͍́ȗʓʥ|§�ª, 3ɬÂ͚ŋ©ɳŗʓ) 

�

�Ã��ÂƐΞk§Î·Îl 25%k�¿ÌÑ�f 75%k�¿Ìº�£ÎK|ʅȋU�~>GBSS�Гù

ƥ�ʈ̃fY~ CRISPR/Cas9 �ƾĤWdѮ�®À͢пkȎʨi{~þ�¿ÌÑ��Ã��ÂkĂı�ϑ

u^>Sk͔ȩIĀl�Ã��Â�®ÀiŪt�~ 4 bk�ÉÊk GBSS�ГùƥkYqdiƙ˵L˪X

dJ}, SkГùƥkʌͿiƙŊL˪XdG~fͰI|�^>S�|kʀ˞i˪X^ƐΞlþ�¿ÌÑ�

kǫϬ�̚W^^w, S�|lþ�¿ÌÑ�ƙ˵ĀeF~SfL�Ka^>Skƙ˵Āil�®À͢пi

ˬG^ƚɨk CRISPR/Cas9ГùƥLŪt�dG~^wѮèЖi{}SkГùƥ�Ŝ}еM, Null-segregant
ʀ˞kŜǳ�ϑu^>ƙ˵ĀĂλiˬG^�Ã��Âų̦@UyKAlѮɴљ˪ʓǿLǩO̥Ư˥Lþ

G^wѮ͔ȩIĀkƪƭ̃hЫΘɧöfèЖɃʨ�ʁϊW^>\k͖ɮ, 259ôÕkưʽeĠĲhĢkÕ

eɹƌY~Sfeƪƭ̃iЫΘY~SfL�Ka^>\SeѮS�|kɧöeèЖ�βa^>\k͖ɮѮ 
3 ĐkɮƯLǳ|�^>S�|kɮƯK|ǳ|�^̦ƥkH` 12 Đ�Ȱ̦W^fS�=6 ĐĀk T1ĐĀ

L̀ΛW^>S�|kH`k 4 ĐĀibGd PCR �βG, CRISPR/Cas9ГùƥLŪt�dG~KgHK�

ʁƭW^fS�, 1 ĐĀel CRISPR/Cas9 LʁıU�hKa^> SkSfK|, SkǱòʀ˞l

CRISPR/Cas9 LΤW^ Null-segregant eF~SfL̚ŶU�^>t^, SkɃʨeǱòk Null-segregant
ʀ˞kŜǳLšͿeF~SfL�Ka^>(ɤ̪̓kÒЕlĪЮǠ�®¹Ñ�ÇÎłІ·Ì�ÈÀ(SIP)
@ʎØòϺɬʜ˫ʂłІȏγA(˪̓�Î¡Ñ)i{adƯɄU�^>) 

 
 

O-14 

ȓɦɷǺn�j̣͟ŮÖQ^aʚ˅˃ˠß̮×ɵ�
2ˑȒ˵Ƌ �ΡţĄĚʱ �ΡȇȆʌő˖ �ΡǰʧƬĂ ���̯͢Ñī �ΡǼɉŋ̾ �Ρ

̯ͤ̐ǐ ��
Ο�ʯȿŋͳ©ɳĬɲņΡ�ʯȿŋͳ©ɳĬɲņΡ�ΟȈΠ�zq¢§Π 

�

Ḃ̃C�Ê¥¯�¾ÑƉϔ̐˼ѬADѭl=�¿Ì�©0ѬA0ѭLÚɯ̜͕͊iΩ̨Y~SfeǩG

̜͕͒;ʘǿLǧMϯSU�̀˼Y~>W^Lad=A0įп�аƱY~Sfi{ad̜͕͒;LčϠU

�=̀˼LȐĺU�~fͰI|�dG~>ÒɃe=Ͷ͒;ƔʓŽƥѬHepatocyte Growth FactorѵHGFѭl=

̜͕ˏ˼�ȐĺY~Sfe̜͕͒;čϠĂˬ�̚YSfL̐|�dG~>\Seɤ̪̓el=ʀ˞ˮɨ

�µ�ЛϕƾĀi{~ÔϋkĂˬʌǟ�íW^̜͕͒;čϠĂˬkφɏ�̇̃fW^> 
BɃʨJ{o͖ɮCƴ˪ʀ˞�ÁÉ�ª���ÈyÄ��¥¼kȗı˞K|=�É��Ê�ÈÀ�Ì

¾¨�Èµ�Ñh|oiЁ̊ HPLC �ˬGd 3,5-di-O-caffeoylquinic acid ̴k�µ���Ê�ªЛѬCQAѭ

h|oi acteoside ̴kµ�«Ê�¡®�©Ж͇ĀѬPHEGѭ�őсW=NMR J{o MS i{}ʅІŦƭ

W^>S�|k�µ�ЛϕƾĀibGd=A0įпаƱʯǿϑѠѬTh-T �¤��=ЂЍƉфƥѐǷЧi

{~įпǫȉυƸѭh|oi HGF ˫˪ČЉʯǿϑѠ�βa^>\�]�kʯǿϑѠibGdʅІʯǿ̊

Э�ϙq^͖ɮ=GZ�kʯǿ̀˦ix�¦�ÑÊʅІkƧƆJ{oȺLНοeF~SfL̚ŶU�^> 
ôÔk͖ɮi{}=CQA ёy PHEG ё̴k�µ�ЛϕƾĀL=A0įпаƱʯǿh|oi HGF ˫˪ČЉ

ʯǿ�ɝY~Sfe̜͕͒;čϠĂˬ�̚YSf�ɏ|KiW^>t^=S�|k�µ�ЛϕƾĀl=

�¥¾�Â=�Ñ²Ñ=�ÉÑ¶y�¾fGa^ѓųÚixŪt�~^w=AD áЯ�̇̃fW^ʌͿǿ

ѓų̴pkǻˬLɠǯU�~> 
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O-15 

ɅƩ͝ʿ���
�xr�£���¦ªqQ^aȓɦRɾɲΦ�¥r¡�˂˟ȩΦz�

¤zƧʯRăƟ�

2Ǵɂ�ĭƋΟȢǳ�ʒƦΟ̴Ų�ʜʹΟˮá�ːΟǺ�ŘïΟďɹ�àʹ 
(ǻÂɮʝŋɮƁ) 

�

ʊ˩lŧ͞ΊkΜǶ̏hȁ͂ȆiƑcOĴɀƍkȋƒĲ˲i{}ĒĂħĂ�ͦǺY~��¦À�ЖŌU

[dɱ^>ʊ˩ĥ̄ѽ˴Ɨ�¨Ë�ȁ͂ѽģ̼Ȓж҉̌˶hgʊ˩kѳʘʖkƑ̒fh~͞ΊĬÐ͞Ί

к��ªÊûМ͖ѽ͞ΊςǌiJQ~ȋƒͦǺ͖kʀǠiѽʹȆЩ͚̲(ROS)k̴ʍ̏˶Ȓ͖f Ca2+˘ǧ

ƝŌfLЫόhǴŃ�ȟadJ}ѽ̴ʍ̏h ROS k˶Ȓ�ȟH NADPH oxidase (NOX)l\k�Ì�¨Ñ

�½�Î¨iÿͶcQ|�~[1-3]>цÔʊ˩k NOX/Rboh lѽN ɫ̼ę͞ΊϹќƏiäbk Ca2+͢ŨȆ

EF-hand �ŭvѳǧiďƭU�^ʹȆļǺ©Á�Î�Ȥ`ѽCa2+͢Ũf̲?k·Ì¦�Î�ªÑ��îW

^ÉÎЩŌi{}̖Þ̏iʹȆŌU�~[3-10]>Rboh �îW^ ROS k̴ʍ̏˶Ȓk±¡ÑÎlѽʊ˩ĥ

̄kGȥʒfh~[11,12]SfK|ѽ\��ĺ˸Wd¯��ÊÑ·¤¨��ÉÑ«Î�͖�ʏ͈Wѽʊ

˩ĥ̄ʹȆŌ(ȝșȆϢǄ)ŀĔχŌŨ˩(Ʌθ|ѽāθ|ѽÚЬ| ɬƠú̌ς)yѽȗļŌŨ˩(ō˿| ɬ
Ơú̌ς)kȬ͛fĄ˸ʖʏkϓɴ�ЖwdG~>�Ì�¬ª�ªk 10 ̲k Rboh kH`ѽRbohCѽRbohH/J
l\�]�ʀʤѽΤ͌iǉƊWѽÙͽL Ca2+i{}ʹȆŌU�͞Ίƙ̷к(apoplast)i ROS �˶ȒY~S

fLѽģ̼ȒжiЫόhǴŃ�ɷ^Y[5,10,13]>ɣЊύĳW^�«��k 2 ̲kʗȴƝ́Ăkς˱ƍix

ϔ�hL|ѽļǺU�^ ROS ˶ȒkϦ͆ʖʏѽ˶˲̏Ȏͺѽśo\kЖŌibGdϬϧW^G> 
[1] Kurusu et al. (2013) Trends in Plant Sci 18: 227-233; [2] Kärkönen and Kuchitsu (2015) Phytochem112: 

22-32 [3] Kurusu T et al. (2015) Front Plant Sci 6: 427; [4] Ogasawara Y et al. (2008) J Biol Chem 283: 

8885-8892; [5] Takeda S et al. (2008) Science 319: 1241-1244; [6] Kimura S et al. (2012) BBA 1823: 398-405; 

[7] Kimura S et al. (2013) J Biochem 153: 191-195; [8] Drerup M et al. (2013) Mol Plant 6: 559-569; [9] 

Kawarazaki T et al. (2013) BBA 1833: 2775-2780; [10] Kaya H et al. (2014) Plant Cell 26: 1069-1080; [11] 

Kadota et al. (2005) Plant Cell Physiol 46: 156-165; [12] Kadota et al. (2006) Plant Cell Physiol 47: 1337-1342; 

[13] Kaya H et al. (2015) Plant Signal Behav. 10: e989050� 
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P-1 

�j�y�§Ōɢɦ˖RʵÜĥƸȾRͫɾ 
2ġȿɂ ǠƅΠΟĉ˵ ˙ÍΠ,ΡΟĚ͟ ʜÇΠΟãǂ ƋĤΠ 

ΝΠǻɮŋ©ɮƁΟΡÂƎŋͱ©ɲĬɱņΞ 
 

�

B̓̏C µ�ª�®ÎѠlѕΣkơˠΣ͚eF}=µ�ª�Îk̺͚ŗƫL�Ê�ÊŌU�^ʏГ� 
ɥY~>ɣxœ͙hŌŨ˩eF~ Pyocyanin iŇI=Lavanducyanin y Phenazinomycin=Marinocyanin h
g̺͚ŗƫÔi¦ÊºÎy·Ë«ÊƑLͶȰW^ơˠ˩LœѐU�dG~>t^S�|ơˠ˩l= 
L�͞ΊiǀY~͞ΊʢȆyșίʹȆhgʐ?h˶˩ʹȆ�̦Y^w=ŎЇηй̌kÉÑ©ŌŨ˩ 
fWdxΠŲˁG>WKWhL|=Pyocyanin õƞkµ�ª�®ÎѠkŨȒćlǆhG>ōŗ|LŻÒ 
Lavanducyanin f Phenazinomycin kŨȒ�МȒWdG~L=µ�ª�Îk̺͚ŗƫk�Ê�ÊŌlЖο

WiOO=ѳƉɰ÷̀�˸GdxĀŞ˰eFa^>\Seȓ?lǸɱʲfĺh~�·ÌÑ£e= 
µ�ª�®ÎѠk͊Čeŉ˰̏hŨȒ�̓ȥW^> 
BȕʲÐ͢ɷC ȓ?l=Â®�Ê�ÊŌW^ o-µ�«ËÎ��¿ÎϢǄĂ�=ЩŌŀƭƊÕe´Ì 
�ÌÑÊfͱŨU[~Sfeʐ?hµ�ª�®ÎϢǄĂ�ÒȦiŨȒeM~fͼI^>tZ=Á£ÊƑ

�ǄĦW^ o-µ�«ËÎ��¿ÎϢǄĂK| Pyocyanin �ŨȒW^>ͱŨŝȁiJGdЩŌŀyˎƩk

ʋϗ�οa^͢ɷ=Щ͚ђƃʥÕi 2-propanol �ˎƩfY~ɰ÷LɣОeFa^>t^ũʐkȕʲe 
Marinocyanin B kķkħŨȒiȒņW^>˱Ɗ Lavanducyanin ̀kѠͰĂkŨȒi̚ȕWdJ}= 
ŨȒŶ�˸G^˶˩ʹȆÐ˩ȆϝĊpkȁ˸�̓ȥY> 

 
 

P-2�

Lycoperdic acid ³ͧêɺƩÖRĥƸ 
2̒ŵ�Ʋ 1Οʑø ʹō͕ 1Οĸɜ ŠƅŖ 1Οčɵ�Ã 2ΟʏŹ Ǘ 2Οʑʙ æ 2Ο 
Άɵ ƫ͕ 2�

Ν1ǻ̀ŋͱ©̀Ο2ǻ̀ŋ©ɲĬΞ 

�

B̓̏C� ơˠil˪Ǿ̏h˶˩ʹȆ�ɥY~ї¡Î±�ϹȆ�¿®ЩLƟOƭƊY~>ɬ̶̟elȟ

ƫί Lycoperdon perlatum {}œѐU�^ lycoperdic acid iʴ̓W^>ɬŌŨ˩l�Ê¡¿ÎЩk1ÿi¶

£ÌÈ�¨ÎL�´Ì͢ŨW^ʏГ�ɥY~>ɬŌŨ˩k˶˩ʹȆlɪϓɗeF~LѽǯŅh˵Ų�ů

Y~ monatin y̨͡ʢȆ�Ȥb dysiherbaine ióςU�~{Hh�Ê¡¿ÎЩѠͰĂfũʐiџγh˶˩

ʹȆ�̦YSfLɨǵU�~>SkãK|ȓ?lɬŌŨ˩k˶˩ʹȆkϓɗ�̓̏fWdѽÙеğ́Ȇ

ĂkŨȒ�Ϟu^>ŨȒiыWdlǄĦY~ƲƑ�ОƴПțY~Sfe monatin �lXwfY~�Ê¡

¿ÎЩѠͰĂixȁ˸ŤhŨȒ͡Ͻk̤̻�̓ȥW^> 
BɊʲÐ͢ɷC� ŨȒiF^}=Ùеğ́ȆĂLƸɘiĦȕŤh�Îµ�Ñ�Ê¡À�ÖɅχňƑf

W^���¦Ë�Пț̏ Diels-Alder ŝȁi{}Ó˴Ȇ�¿Î�ŨȒW^>S�� 3 ʞшe�¿®��Ì

ºÎ¦®ÎfW^k`ѽʨɿòŇŝȁfͨOÈ�¨ÎkǱȒi{}1ÿkͶȰƑ�ʏ͈W^>äЫ͢Ũ

kЩŌйτfäЩpkЩŌ�͡d lycoperdic acid kÙеğ́ȆĂ�\�]� 15 Ṵ̌ 2.9-3.7%kͫŞ˰e

ŨȒY~SfiȒņW^> 
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�P-3�

hm§ƩɌÖ´MRp�§½͡ĎěƧQ^aǪɴĎĥɦRĊɩʂĥƸ 
2ŋ̲ʋÙ 1Οōɵìė 2Οĉ˵˙Í 1, 2ΟĚ͟ʜÇ 1Οȕ«÷ 2ΟãǂƋĤ 1 
(1ǻɮŋ©ɮƁΟ2ÂƎŋͱ©ɲĬɱņ) 
 

�

B̓̏C��ÎȆˀĂlˀĂeƭƊY~Ɩ (I�) eF}ѽÒΡ̏iεʥƉLrf�g˞OѽÖȱ̌Ȇe

ё˦Ȇt^lÖ˦ȆfGH˪Ǿ�Ȥb>U|iѽƀŞY~Sfeĭĺ˸LŤhSfK|˴ƗϦŵƍŝ

ȁˎƩfWdkĺ˸LɨǵU�~>t^ѽ��Îǀ�͠uŨ�[~SfeʍȆkļǺLŤeѽŝȁk

ПțȆkūÔxύЉt�~SfK|ѽS�tei˞Gɉ^hŝȁLЖοY~ŤȆ�̬wdG~>̪lѽ

2-¶ÌÂ-3-Á£Ê-1,4-ªµ¨�®Îf 2-Á£Ê-1,4-ªµ¨�®Îk��ÎȆˀĂÚekäЭŌ�ʋϗW

^fS�ѽÒΡ̏hɥʖˎƩÚelħOЖοWhGɉώäЭŌŝȁ�й̌W^^wѽíƀ̌ςY~> 
BɊʲÐ͢ɷCtZ 2-¶ÌÂ-3-Á£Ê-1,4-ªµ¨�®Î� tetrabutylammonium bromide (TBAB) ÚeŇ

ˈW^fS�ѽ5,7,12,14-ºÎ¡�Î¦¨ÌÎ�ŨȒY~SfiȒņW^>S�lɥʖőǄĂeF~ºÎ

¡�ÎϢǄĂkľѮĂfWdʩ˸ȆLѳG>ÒɊѽ2-Á£Ê-1,4-ªµ¨�®Î�ũʐkɰ÷eŝȁU[^

fS�ѽѰOqMSfiæŷ˴��®�©ʏГ�ɥY~ 1-methylKuQuinone (KuQMe) Lǹ|�^>Sk

ŌŨ˩lŎηŶyʖȆΣ͚fWdkĺ˸LɨǵU�dG~ɥ˸ŌŨ˩eF~>t^ɬŝȁlS�te

iƒŰL˞GѽÁ£ÊƑkЁÿ�üa^ɉώäЭŌŝȁeFa^SfK|ŝȁʖʏkϓɗiş}͠vS

fiW^>U|iŝȁÚкĂk˪Ƴ�οGѽ13C ʒϫŌŨ˩�˸Gd NMR ϓɴ�οa^͢ɷѽɬŝȁ

lƑϹkäЭŌǷiѽЩΝŌ˩�͡˺Wd KuQMe pƝȰU�~fGHʖʏeЖοWdG~SfLǯO

̦źU�^> 
�

 

P-4�

Paecilonic acid A RĥƸʒʤ 
2ʂŅ íƓΟȒ ʈʻΟɒ͓ ʜ÷Οɘſ Ɋ͗ 
(ǻŋͱ©̀ɲʝ©ƧɲĎ) 
 

�

B̓̏C 
Paecilonic acid A l 2016 Ǟi̙ί Paecilomyces variotii {}œѐѽʏГʬƳU�^Ό΄ЩŌŨ˩eF}ѽ

\k˶˩ʹȆlɗ|KiU�dGhG>ɬŌŨ˩kѱʁ̏˪ǾfWd 4 bkÖɅ˜�ɥY~����³

��Ì[3.2.1]��¡Î(õÕ DOBCO)LȦR|�~>ș HIV ʹȆy�Î͞Ίpk͞ΊʢȆhgkɥ˸hʹ

Ȇ�̦Y DOBCO ŌŨ˩LƒŰU�dG~^wѽɬŌŨ˩kʹȆixΠŲLȤ^�~>õÔkΈɜ{}ѽ

ȓ?l paecilonic acid A kŉ˰̏ŨȒʲk̤̻�̓̏fWdɬ̶̟i̚ȕW^> 
 
8ǘȾ©˅ǿ9�

ɬ̶̟iJQ~ЫόϥўeF~ DOBCO kʏ͈lѽ·ÌÉÎ�ϔƩfW^ĴƫĬ�Ê�ÊŌi{adο

HxkfW^>tZѽƸɘiϦψŤh��ÑÊf 10-�Î§�ªÑÊK|ǹ|�~�¨Îfk��¡Ñ

ÊŌѽJ{oɁʞшkƝȰ�͡dѽвŝȁkľѮĂfh~�Ê§²©kŨȒ�οa^>ͨGdвŝȁe

F~·ÌÉÎi{~ĴƫĬ�Ê�ÊŌkɰ÷iрYSfe DOBCO kʏ͈iȒņW^>˱Ɗlǹ|�^

DOBCO ŌŨ˩k̓̏˩pkƝȰ�ʋϗÚeF~> 
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P-5�

1,4-���p�§ΈRǗ̕ΓȋňǇdĂɴEHŌɢɦĥƸ 
2ʑ¾ ë¹Ç 1Οōɵ ìė 2ΟĚ͟ ʜÇ 1Οȕ «÷ 2Οãǂ ƋĤ 1 
(1ǻɮŋ©ɮƁΟ2ÂƎŋͱ©ɲĬɱņ) 
 

�

B̓̏C� Methyl 2,3,7-trihydroxy-2-methyl-1-indanone-3-carboxylate l§��Î�µ�ÊÀ̫kσƫʊ˩ 
Triphyophyllum peltatum kʀK|œѐU�^ơˠ˩eF~>SkŌŨ˩lœѐLƒŰU�dG~_Qeѽ

ʹȆibGdlƒŰU�dGhG>Skơˠ˩kʏГl Hooker ЩŌkÚкĂfѠþWdG~LѽSk

ÚкĂlÖưƳeF}ѽБǚk Hooker ЩŌkɰ÷elǹ|�hG>WKWѽSkÚкĂ�̤Ƶiǹ|

�~ɰ÷UIύĳ[mѽơˠ˩y�Î¢®ÎŌŨ˩�͊ČiŨȒeM~fͼI^>\Seɬ̶̟elѽ

³¡¿Î K3 y·ÊÎ°�ÎK|̲?kƑϹ�ŨȒWѽS�|ŌŨ˩K| Hooker ЩŌÚкĂ�ŨȒY

~ѱʁЁÿŝȁ�ʋϗY~SffW^>\WdѽSkŝȁ�ĺ˸Wdơˠ˩hgk̲?k�Î¢®ÎŌ

Ũ˩�ŨȒWѽŨȒŌŨ˩kÚK|ɥ˸h˶˩ʹȆ�ɥY~ŌŨ˩�ύĳYSf�̓ʒiϙƳW^> 
BɊʲÐ͢ɷC� ɬ̶̟elѽ@Щ͚�˸G^ѱʁЁÿŝȁAf@КЩŌʦ͚�˸G^ѱʁЁÿŝȁAk 
2 bk͡ϽeѱʁЁÿŝȁ�ʋϗW^>ľͽelѽĀŞ˰elF~LѽŨϖ 4 ̲k�Î¢®ÎŌŨ˩k

ŨȒiȒņW^>ǷͽelѽƦhŞ˰eѽȔɧk�Î¢®ÎŌŨ˩kŨȒiȒņW^>U|i=ɬ̟

̶idŨȒW^ Methyl 2,3,4-trihydroxy-2-methyl-1-indanone-3-carboxylate k 1H NMR J{o 13C NMR 
l Triphyophyllum peltatum kʀK|œѐU�^ơˠ˩frsƱħiÒΟW^>SkSfK|ƒŰU�^

ơˠ˩kȯżʏГl¹Î�Î˴ÔkʦЩƑkÿͶĹhadG~SfL̦źU�^> 

 
 

P-6�

Pleurospiroketal ΈRĥƸʒʤ 
7Ƈɂͳ«, ǰǸʋ˾, ɒ͓ʜ÷, ɘſɊ͗ 
Νǻŋͱ©̀ɲʝΞ 
 

�

B̓̏C� Pleurospiroketal ѠlѢ˸�®�k�Ì®¡Â�¡�Â©�{}œѐU�^���¦Êº®�©

eF}=¾�Ìµ�Ñ�eʹȆŌU�^ÒЩŌ̺͚k˷˶оƷʹȆ�ɥWdG~>ȓ?l=SkŌŨ˩

k˪Ǿ̏hʏГJ{oɥ˸h˶˩ʹȆiΠŲ�Ȥ`=ŨȒi̚ȕW^> 
 
B͢ɷC� Diels-Alder ŝȁ�˸GdƸɘiϦψŤhɎ̜ŌŨ˩{} Stille �Ì��¤·ÉÎ�hg�˸

GdвÚкĂ�ŨȒW^>вÚкĂiǀWdЩŌ�οHSfe=ɧuk�´Ì˴�ʏ͈Y~SfiȒņ

W^>˱Ɗl̓̏ŌŨ˩pkƝȰJ{o=ŧṴ̌kɣОŌɰ÷kʋϗ�οadG~> 
�
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P-7�

Ǘ̖ʚ˅˃ˠß̮ɦ̹ pestalotioquinol R×ɵȣȚ̚ǽ 
2Ιſ ƋΡ˼͢ ĭʼΡͥǰ ë̀ΡǸ® ̐àΡʫɶ Ʀ͗Ρʿͅ ÑȻ 
(ΛƃŋɨĒ)�
 

�

� ʯǿ̮͎l͒;iЛŊ�¨Ë��×IѮ͒;ęƱ�ǧMϯSY>ʯǿ̮͎i{~͒;ęƱl�Ê¥¯

�¾Ñ˻y±Ñ�Î�Î˻hgk̜͕ƙǿ˺ȂѮˏ˼hgfkЭЇL̚ŶU�dG~>\SeѮʯǿ̮

͎eF~ peroxynitrite (ONOO–) i{~͒;ęƱK|̜͕͒;�čϠY~Ŋť˞kȥ͏�βha^>\k

͖ɮѮPestalotiopsis microspora K|ɂρ̜͕͒;čϠ˞Ϭ pestalotioquinol �ǳ^>SkŊť˞lѮ̜͕ʆ

͒;iĲŊW^È¤¨Ŀ΅νΗ͒;·  (PC12) iļİ˧�βHSfeѮONOO–Ć×ĀeF~

3-morpholinosydnonimine (SIN-1) i{~͒;ęƱK|͒;�čϠY~Sf�πıW^>\Seɤ̪̓e

lѮpestalotioquinol kĂˬʌʅφɫ�βa^> 
tZѮpestalotioquinol k̜͕͒;čϠʯǿL SIN-1 i{~͒;ęƱ˟˵̃eF~KʁϊW^>\k͖ɮѮ

NO Ć×ĀeF~ NOR-3 i{~͒;ęƱiƺWdl̜͕͒;čϠʯǿ�̚W^LѮʯǿЛ͎˫˪�ϕ̀

Y~ 2-methyl-1,4-naphthoquinone (menadione)Ѯrotenone yЍЛŊʜ͎i{~͒;ęƱiƺWdl̜͕͒;

čϠʯǿ�̚UhKa^>Sk͖ɮ{}Ѯpestalotioquinol k̜͕͒;čϠʯǿlʯǿ̮͎̦˟˵̃eF~

SfL̚ŶU�^> 
 
 

 

 

 

P-8�

x iomª£?Εȋʮ˃ˠQ±<aƙ�

7ȇŵƬƔ+Ρɶ´ï)Ρɶ´ʉŖ+�

Ο+ŋœŒŖŋ©ΌɦΡ)ǻ͕ŋ©̇Π�

 
�

Ḃ̃C�Ç��kϹůȋĲil�Î�ÌÑÊѮ�Ç���ÑÊѮ�Î�ÌÎLF~>\kÚexÛο

ϹůȋĲeF~�Î�ÌÑÊl˚iÖƪƭhŊť˞eѮŅ˚i{}̾őiʜŚǻ�ϯSW�Ç���

ÑÊiƙ�~SfL�KadG~>�Ç��ϹůȋĲilѮòϝČЉѮα͇гÕĂˬѮȒˏ˼ĂˬLF

~SfLƎŭU�dG~LѮѢɸ̵iƺY~òϝČЉŇɮk͖ɮѮЌňʌͿigk{HhǭыLF~K

ϙq^̪̓lǀhG>ɤ̪̓el�Ç��ϹůȋĲkȮŜL̵͵kʌͿyЌňͿŃi×I~ǭыi̎̇

Y~SffWѮìżl�Ç���ÑÊL×I~ǭы�ɏ|KiY~Sf�̇̃fW^> 
BɃʨC¾��ˮɨ̵Λ͒;ɵ C2C12 ͒;�ĲŊϕƾƌƇÚe 7 ɈЬƌљǱѮ0ѹ50 nM k�Ç���Ñ

Ê�ŪvƌƇièȩWѮфʛĻˋθͪ C-DishѬIonOptix ̛ѭ�ˬGd 24 ɒЬ 16.7V/25 mm kфʛĻˋ�

×I^͒;f×IhG͒;fibGd=̵ĲŊiЭ�~¡Î±�Ϭ=¿��ÎНХѬMyh2ѭ=U|i�

Ê�ÑòϝѮˏ˼iЭ�~¡Î±�Ϭk mRNA ̀˦�=RealTimePCRѬSYBR ʨѭ�ˬGdƭПW^> 
B͖ɮJ{oͰƸC�Ç���ÑÊlфʛĻˋ�×IhG C2C12 ̵̹͒;iƺWѮ̵ĲŊ�ČЉWd̵

¡Î±�Ϭk̀˦�ƔŅU[=t^͇kŜ}ϼuJ{oòϝiЭ�~¡Î±�Ϭk mRNA ̀˦ПxƔŅ

U[^>ÒɃ=фʛĻˋÕel̵Ŕ͡͝pkĲŊLΜǖȐI|�=J{o͇òϝiЭ�~¡Î±�Ϭk

̀˦xȐĺU�~ĚŨLu|�^>�Ç���ÑÊl=ÛiЌňĻˋkKK|hGˠȉe̵ĲŊ�ČЉ

Y~ŇɮLF~SfL̚U�^> 
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P-9�

Pestalotiopsis microspora ?ɲɳFaʙ˄˂˟ß̭ɅƩɦ̸RĖͻNȚ͇ȷş 
2˻͠ ĭʻ 1, Ηſ Ƌ 1, ȃż ¸š 1, Ǹ® ̏à 1, øŵ ɍƉ 1, ãǂ ƋĤ 2, 
ʾ̈́ ÑȻ 1 

Ν1Ιƃŋ©ɨĒ, 2ǻɮŋ©ɮƁΞ 
�

�  ǽ˶˩käʘóϪ˷˩lʐ?h˶˲ʹȆ�ɥWdJ}=ŎηŶyЇηhgkй̌�̓̏i̶̟U

�dG~>̙ίkäʘóϪ˷˩K|l=ɥ˸h˶˲ʹȆ�ɥY~˩ϹLɁƟOƒŰU�dG~>̙

ίkäʘóϪ˷˩K|œѐU�^ș˶˩ϹkóςćfWdº«�ÉÎy��Ì�½ÉÎhgLȦR

|�~>\Seȓ?l̙ίkäʘóϪ˷˩K|ơˠɥʖŌŨ˩È�¶ÈÉÑ�ĄψW=ʐ?h˶˲

ʹȆϞѯ�οHSfeɉώ˶˲ʹȆ˩Ϲ�Ȭ͛WdG~>íƀ=Pestalotiopsis microspora kƐѨˀ

ÚK|̨͡͞ΊďϭʹȆ�ɥY~ɉώ�®ÑÊ�œѐ=ʏГʬƳW^keƒŰY~> 

   ɏɬŧƋkʽʶyƈƛeŊʊ˩�ȫşW=ò̚WdG~̙ί�œѐW=ˀ ĂƐƋe͗ 3 ЕкƐѨ

W^>ƐѨˀ�ɥʖˎƩeȞĳW=͏Ȟĳ˩��É��ÊµÈ¤�Å�ÈÀ�Ì¾¨�Èµ�Ñe

Ĵ˽W=̨͡͞ΊďϭʹȆyL�͞ΊƘʝȗļʹȆϞѯhgʐ?hʹȆϞѯ�οa^>\k͢ɷ=

̨ƤǑ̘eȫşW^β{}ĴѐW^ P.microspora L˶˷Y~ŌŨ˩L̨͡͞ΊďϭʹȆ�ȤbSf

L̦źU�^>\SeSkί� PDB ƐƋe 21 ɏкіͶƐѨW=ƐѨˀ���ÌÌÁ¡ÎeȞĳW

^>ǹ|�^͏Ȟĳ˩��É��ÊµÈ¤�Å�ÈÀ�Ì¾¨�Èµ�Ñe͒ψW=ŌŨ˩�œѐ

W^>ŌŨ˩� MS y NMR �˸GdϓɴW=ʏГ�ʬƳW^>SkŌŨ˩l�®ÑÊ�ɥY~ɉ

ώŌŨ˩eF}=pestalotioquinol fŪòQ^> 

 
 

P-10�

m¤�g§Rh�ªy§r̸͡ÿǽΣ���f�q�Q^aȔþưƏRĨ®�

̹˘ŝ¹Οůţȍō͕Οȟɵ̳ŋΟɒ͖ǠΎΟŵȊ¸ĭΟșìƑǓ�

ΝƆÂŋ©ɮƁ©�hmΞ�

�

�

B̓̏C�Ëµ�Îfl C=C ͢Ũ�xb˛Ōʦ͚ŌŨ˩eF~>ЊǞѽΎѐ�Ë�¨Ì�·ËÑ��Î

Ō�˸G^�ÁÑ�Î�ϹЭĴɴѻIMSѼiJGdѽ�Ëµ�Î� Ag+k�¢�¨iY~Sfeѽʋĳȏ

ǧLūÔY~SfLƒŰU�dG~>\Seɬ̶̟elѽ��� i˸G|�~Ûh��ÎŌʲkÒ̲eF~

¾¨É¤��ȻȲËÑ�ÑΎѐ��ÎŌѻMALDIѼ-IMS iJQ~ѽ�Ëµ�ÎkʋĳȏǧiśsY Ag+

�¢�¨kǳњ�Ϧq^>�

BɊʲÐ͢ɷC�Ëµ�ÎfWdѽ�Ë�ÎЩѽÉ®ÑÊЩѽÉ®ËÎЩѽJ{oʊ˩iJQ~É®

ËÎЩkóϪ˩eF~ 	
�����µ�¨��ÎЩkʒˍŶ�˸G^>ŧʒˍŶkÁ¡®ÑÊˎˀ�ѽ
��

�²©Ì��ưȈѫЩѻDHBѼJ{o̢Ща�˃ŇW^ DHB f˂ŨWѽ½�¦�¶��ÎÂÑ©e

MALDI-IMS �οa^>\k͢ɷѽDHB kuelgkʒˍŶk[M+H]+��Îxrf�gʋĳU�hKa

^Lѽ̢ Щаk˃Ňi{adħdkʒˍŶe[M+Ag] +��ÎLʋĳU�^>ʘiѽ	����¿®ªµ¡Ë

Îѽ���¿®��É�Îѽ/���®���²©Ì��QG̐ЩJ{o DHB i̢Ща�˃ŇWѽŧʒˍŶk

MALDI-IMS �οa^fS�ѽDHB LɣxʋĳȏǧLѳKa^>ɣǷiѽ̢Ща�˃ŇW^ DHB �˸G

d�Î�Î¾Áɪˤ̲ƫkÁ¡®ÑÊȞĳˀ�ˉƳW^fS�ѽ�Ë�ÎЩѽÉ®ÑÊЩѽJ{oÉ®

ËÎЩk[M+Ag]+��ÎLʋĳU�^>õÔk͢ɷ{}ѽMALDI-IMS iJGdxѽAg+k�¢�¨�Ǳ

ȒU[~Sfe�Ëµ�ÎkʋĳȏǧLūÔY~SfL̦źU�^> 

 



19 

P-11�

Vibsanin A ̢ŮÖRɲɦɅƩ̟Ú=^UȞʂÿŖRħş 
2ɉ «̾ΟǼǰ ɐΟΔű ̷«ΟɏȰ ģ͕ 

ΝƳƷŋ©ɮƁΞ 
 

�

B̓̏CVibsanin (Vib) l Viburnum odoratissimum (�����) �����������ÎeF}=11 ŷ

˴˛͚ѱʁ�ɥY~ Vib A, B J{o F=7 ŷ˴˛͚ѱʁk Vib C, D J{o E kϖ 6 ̲ѠkѠͰĂLơˠ

{}œѐU�dG~>S�| Vib ѠͰĂkhKex=Vib A ilѴʢʹȆ=·Ì¦�Î�ªÑ� C kʹȆ

Ō�îW^̎ξ̇͞ΊĴŌϢǄʹȆhgƟʐh˶˩ʹȆ�ɥY~SfLƒŰU�dJ}=Vib A����
�������������������������������͞ΊiǀY~ƘʝȗļʹȆ�ȥʒ

fW=S�tek Vib A kʏГʹȆ̖л̶̟eǹ|�^ Vib A analog A - D (VAA - VAD) �������
����������������̤ϡU�^ƓŨlʒ̏ĴƫkũƳ�̶̟̓̏fW^> 
BɊʲÐ͢ɷCtZķwi Vib A J{o VAA - VAD ibGd=L�͞ΊƘʝȗļʹȆ�ɥY~K�̤ϡ

Y~^w=10 ̲Ѡk²¨˺ɱL�͞ΊiǀWdŌŨ˩�Ĳ˲W=MTT Assay i{}˶˩ʹȆϝĊJ{o

50%ŉɷ˘ǧ (EC50) �̈́ĳW^>\k͢ɷ=Vib A ϢǄĂkhKex VAC LħdkL�͞ΊiǀWdɁ

µM ̰ǧk˘ǧeǯGL�͞ΊƘʝȗļʹȆ�̦W^>VAC LǯGL�͞ΊƘʝȗļʹȆ�̦W^^w=

ʘi VAC kʒ̏ĴƫkũƳ�οHSffW=²¨ƐѨ͞Ίi VAC �Ĳ˲W^ыiƝŌY~��ªÊû

М͡Ͻ�ϓɴY~Sfe VAC kʒ̏ĴƫkũƳ�Ϟu^>\k͢ɷ=AKT (T308) J{o p70S6K (T389)
kÉÎЩŌLȗļU�=VAC��������������ûМ͡Ͻ�оƷY~SfeL�͞ΊƘʝȗ

ļʹȆ�̦YSfL̦źU�^>˱Ɗl{}Ϡ͞hϓɴ�οG VAC kʒ̏ĴƫkũƳ�ϞudG~> 
 

 
 

P-12�

��¥yª̙ǽQ^a DPY19L1 R C-mannosyltransferase ɅƩ´ƤRǅˀ 
7Ƞŵ÷Ɠ, ȂĘûō͕, ɉ«̾, µ˘ʘ̳, ɏȰģ͕ 
(ƳƷŋ©ɮƁ) 
 

�

B̓̏C� C-mannosylation l¡Î±�ϹͻϛǷĐѧk 1 beF}ѽǅΊĂ (ER) ĬΒiJGd Trp k�

Î©ÑÊ˴ 2 ÿk˛͚i/-mannose L C-mannosyltransferase i{adòŇY~ŝȁeF~>S�teǰ̟

̶ƶiJGd DPY19L3 L R-spondin1 k C-mannosyltransferase eF~Sf�ƒŰWѽЊǞ²¨ DPY19L3
kµ�¿ÉÑeF~DPY19L1xC-mannosyltransferasefWdkʹȆ�ɥWdG~SfLɗ|Kiha^>

\Seȓ?lΗϵБ¡Î±�ϹeF~ DPY19L1 kΗϵБќƏ (TMD) �ϫĹWѽїΗϵБќƏiǉƊW

dG~�¿®Щг (loop) kФūkũƳ�οGѽYeiǰ̶̟ƶeʬƳWdG~ DPY19L3 k¨½Ì�Ñ

fkʣЄ�οHSfi{~ C-mannosyltransferase kʹȆÚǿJ{oƑϹ˪́Ȇ�̦Y�¿®ЩФĶkũ

Ƴ�̓̏fW^> 
BɊʲÐ͢ɷC� In silico ϓɴi{} DPY19L1 k TMD L 13 ĒƭƊWdG~SfLâˉU�^>\kâ

ˉiƑcGdERĬΒf͞ΊϹkЩŌСġ˫ȐkНG�˸G^ϓɴʲeF~ redox-sensitive luciferase assay
�οHSfi{adѽїΗϵБќƏk loop Фū�ϓɴW^>\k͢ɷ=DPY19L1 k N ɫ̼ќƏl ER Ĭ

ΒiƭƊWdG^>t^ TMD кiJQ~ loop kǉƊ�˱Ɗtei 10 �ȔũƳW^>õÔk͢ɷf

DPY19L3 kɎ̜k¨½Ì�Ñϓɴ͢ɷ�ʣЄY~Sfi{adѽDPY19L1 f DPY19L3 k N ɫ̼ęk¨

½Ì�ÑLƠMÓh~SfL̦źU�^> 
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P-13�

ǎˎ˽ɶǺx�q¥� P450 Rł̸ɧɺƩR̙ǟ 
2ȝɜ ˱Ù 1Ο˓˒ æÄ 2ΟƍǸ ƐÄ 1 

Ν1˷Ŀŋ©ͱɮƁΟ2ĕĭɾ͜�hmΞ 
 

�

B̓̏C�¨�ÌÀ P450 lʹȆУÿi¸À�ȤbÂ®����ªÑ�eF}=ƟʐhŌŨ˩�ʦЩŌY

~ʖȤbSfK|=ƑϹ˪́ȆkȼƝi{~˷ʌĺ˸pkǊйLɨǵU�dG~>ȓ?líƀ=�¦

Ì�©ѱʁ�xbŌŨ˩�ƑϹfY~ Stackebrandtia nassauensis ˺ɱk�¨�ÌÀ P450�P450Sn�śo

Actinopolymorpha alba ˺ɱk P450�P450Aa��̶̟ǀϰfW=S�|k X ͭ͢ɝʏГϓɴi{}ƑϹϡϫ

ʖʏ�ŗƫË¹Êeɗ|KiWѽƑϹ˪́ȆkȼƝiūQ^ʏГƑ̒�̤̻Y~Sf�̓̏fW^> 
BɊʲÐ͢ɷC̓̏¡Î±�ϹlƠΔίi{~ƠЭ̌˱͖�˸Gd˷˶W=\kǷ�µ�«¦�Ñ�È

À=х��ÎéȰ�ÈÀ=�Ê˙К�ÈÀi{}͒ψ�οG=͢ɝŌʒŶfW^>P450Sn l͢ɝŌkы

i�¿¢ ÑÊ�˃ŇY~SfeϹh͢ɝLǹ|�=�¿¢ ÑÊ�ŭthGˎˀiʾ˓W^xk�

�½ƍ͢ɝfW^>P450Aa el͢ɝŌkыi�¦Ì�©ѱʁ�ȤbŌŨ˩eF~=§����ÑÊЩ�

ƑϹfWd˃ŇW^ɰ÷K|ƑϹ͢Ũƍf�½ƍk͢ɝLǹ|�ѽ\�]�ɣѳĴϓ 2.0 -=2.4 -eʏ

Г�ʬƳW^>P450Aa k§����ÑÊЩ͢Ũƍf P450Aa �½ƍkʏГʣЄelħĂ̏iƠMhƝŌl

ύ|�hKa^>WKW P450Aaf P450Snk�½ƍũƜkʏГʣЄelƑϹ͢ŨУÿűЈiʏГkƟʐȆ

L̤ϡU�=˪i B-¸É¤���ÚǿfW^ÊÑ·iџγhНGLύ|�^>ɬ̌ςel P450Aa§��

��ÑÊЩ͢Ũƍf�½ƍkʏГʣЄ=śo P450Snf P450Aak�½ƍũƜkϠ͞hƑϹ͢ŨУÿkʏГ

ʣЄ�=ĴĤƮ̏ϓɴk͢ɷfŨ�[dƒŰY~> 
�

 
 

P-14�

�� C ľʹ̼ʞ͜ʿ DPY19L3 R�¥�ª�ª̙ǽ�

2Ħǳ İѽɉ «̾ѽɏȰ ģ͕ 
(ƳƷŋ©ɮƁ) 
�

�

B̓̏C¡Î±�Ϲk͓ĐѧkÒbeF~ C-mannosylation lѽW-X-X-W/C(X:øȎk�¿®Щ)fGH�

Î�Î��ФĶĬkNɫ̼ęk¨É·¨µ�ÎʜƑi/-¾Î®Ñ��òŇY~ƒŰćkǆhG͓òŇŝ

ȁeF~>C-mannosylation lѽШ͚ʹȆѽ¡Î±�ϹĴʱѽ͞ΊĬ��ªÊûМiǳњ�śsYSfL

ƒŰU�dG~>DPY19L3 lѽĴʱƍ¡Î±�Ϲ R-spondin1 k C ƍ͓Ё̮Ш͚kÒbeF~>WKWѽ

DPY19L3 kРûƫ̌˱ļǺʖʏlѽɪ_ɗ|KihadGhG>ɬ̶̟elѽDPY19L3 kРûƫ̌˱ļ

Ǻʖʏ�ɗ|KiY~SfeѽC-mannosylation kʖϓɗ�̶̟̓̏fW^> 
BɊʲÐ͢ɷC²¨ DPY19L3 Рûƫk·ÌÂÑ¡ÑќƏ�ʬƳY~^wѽЁĮйƨ˜K|Ôʺ 2050 Ɩ

Ƒѽ1868 ƖƑѽ1655 ƖƑѽ1500 ƖƑkФĶkÕʺiÊ�µ�ÈÑ��͠uЉ�_·È�¿©� HEK293T
͞Ίi¨ÈÎ�µ���ÇÎWѽÊ�µ�ÈÑ��¤���οa^>\k͢ɷѽ-1655 K|-1501 kкk

155bp LѽЁĮʹȆiЫόhќƏeF~Sf�ɗ|KiW^>ʘiќƏĬi͢ŨY~ЁĮƁƫ�ɗ|Ki

Y~^wѽ�ÎÈ�Î�µ¨���eF~ TF bind �˸GЁĮƁƫkâˉ�οa^>\k͢ɷѽɁ̲kЁ

ĮƁƫLâˉU�^^wѽS�|âˉU�^ĔχЁĮƁƫk͢ŨФĶiƝ́�ŇIѽÊ�µ�ÈÑ��

¤���οa^>\k͢ɷѽ͢ŨФĶiƝ́�ŇI^GObKkЁĮƁƫiJGdѽ̌ĤЭkɥȎh˅

ǆLύ|�^>õÔ{}ѽ²¨ DPY19L3 kРûƫ̌˱�ļǺY~ќƏ�ʬƳWѽ\ǩ˱ļǺiл×W

dG~ЁĮƁƫkĔχ�ͣ}Љ�_> 
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P-15�

L-f��͝¢oª}dɴ;HɲɮɅƩ����R in vivo ĥƸʺRʓʦ 
2ɏ͠ ͞6ˮ 1Οʏ¨ż ̣ 2ΟƍǸ ƐÄ 1 
� ( 1˷Ŀŋ©ͱɮƁΟ2ĕĭɾ͜�hm(Ȉ) ) 
�

�

B̓̏C�¿®ЩlЫŨWd�º·£©�ǱȒWѽ�¿®ЩœĂilhG˶˲ʹȆ�̦YSfLF~>

L-�¿®ЩÉ�Ñ�ѻLALѼl ATP ĉƭ̏i L-�¿®ЩkΎʦͱŨ�ϔƩY~>L-�¿®ЩiďϭƑk

ǄĦ�Ȁόf[ZѽŝȁLʦ͖eKbˈŵhɰ÷eЖοY~SfK|ѽ˴ƗpkϲήLǆhG˶˷·Ì

��pkȁ˸LɨǵU�dG~>ɬ̶̟elơˠiƭƊY~ LAL kƑϹ˪́ȆkȼƝ�̓̏fWѽУÿ

˪́̏Ɲ́ĂkϦψJ{oƠΔίi{~�º·£©ŨȒ͖kй̌�Жw^> 
BɊʲÐ͢ɷCLAL LɬɱƑϹfWhG L-�¿®Щ�ş}Љv{HhƝ́Ă� X ͭ͢ɝʏГ�xfiϙ

ϖÐϦψWѽƝ́Ă̌˱¹�¡ÑeƠΔί�ǱϹЁȰW^>ɹέί˺ɱ LALѻBacDѼiǀWdlѽЩȆ

�¿®Щ�ş}Љt[~Sf�̓̏fW^>�¿®Щĉƭ̏h ATPase ʹȆLύ|�^xkibGdѽЩ

Ȇ�¿®ЩJ{o L-µ�«Ê�È«ÎkƭƊÕe 24 ɚкƐѨWѽƐƋȒĴkÔ˄�ѳВˀĂ�Ì¾¨�

Èµ�Ñi{}ĴɴW^>BacD Ɲ́ĂlЩȆ�¿®Щ�ŭv�º·£©�ŨȒWdGhKa^LѽЬ˶

Ăfĺh~�º·£©˷˶�οadG~SfL�Ka^>˶˲Ʈ̏hƑϹlɗ|KiU�dGhGL

ǛǣG L-�¿®Щ�ƑϹfY~ѕɹ̇ί˺ɱ LALѻRSp1486aѼiǀWdlѽșÖưηfWdĺ˸Ťh

Tyr-Leu �ŨȒU[~Sf�̓̏fW^>RSp1486a Ɲ́Ăk�¿®Щĉƭ̏h ATPase ʹȆ�xfiɥɧ

hƝ́ĂkȬ͛�ЖwdG~>ɥɧhƝ́ĂibGdl BacD fũʐi in vivo ek�º·£©˷˶�̓

ȥY> 

 
 

P-16�

R-spondin1 Q=Ca¢§͝ĎRȣˠ̙ǽ 
2̮̒ ǁɋ 1Οͣǰ æ̏ 2Οµ˘ ʘ̳ 1Οɉ «̾ 1ΟńĄ ʈ 2ΟɏȰ ģ͕ 1 
Ν1ƳƷŋ©ɮƁΟ2ɮʒ©CSRSΞ�

�

�

B̓̏CR-spondin1 (Rspo1) lȆĹʬƳyŕǒǩМѽǠ͞ΊĴτkĎЖhgƟǎi�^~͞Ίʖiǳ

њ�×I~Ĵʱƍ¡Î±�ϹeF~>Rspo1 l͞ΊƞiĴʱǷѽWnt/0-catenin signaling k��«�¨f

WdʖY~^wѽL�kȊȆŌiл×Y~SfLƒŰU�dG~>\�zIѽRspo1 ibGdϦq~

SfeL�Ōf Rspo1 kлč�ϓɗY~SfLŤfh~>\Seɬ̶̟elѽRspo1 kͻϛǷĐѧi

̓̚Wѽʖiǳњ�śsYKŬKϓɴ�W^> 
BɊʲÐ͢ɷCRspo1 kÉÎЩŌkɥ˞�ɗ|KiY~^wѽЬ˶ƍ Rspo1 kưƳКł̌˱͞Ίɾ�ʔ

̻ǷѽÉ�Î³ªÎ¨¡Î±�Ϲ�͏͒ψWѽLC-MS ϓɴ�οa^>\k͢ɷѽRspo1 k Ser33 ku

LÉÎЩŌU�dG~Sf�ķwdύĳW^>ʘiѽÉÎЩŌU�hGƝ́ƍ (S33A) yÉÎЩƑkϲ

ѓή�ʓĕW^Ɲ́ƍ (S33DѽS33E) kưƳКł̌˱͞Ίɾ�ʔ̻ǷѽЬ˶ƍfkʣЄƵѯi{adѽ

ÉÎЩŌL Rspo1 kʖi×I~ǳњ�ϝĊW^>\k͢ɷѽЬ˶ƍfʣЄWdŧƝ́ƍk͞ΊĬǉƊ

lƝŌWdGhKa^>ÒɊeѽ͞ΊƞĴʱЭśo Wnt/0-catenin signaling ĎЖŉɷlƝŌWdG^>

S�|kSfK|ѽRspo1 k Ser33 iJQ~ÉÎЩŌl Rspo1 kʖ�ļǺWdG~SfLɗ|Ki

ha^>˱ƊѽÉÎЩŌ�ϔƩY~Ш͚kũƳ�οadG~> 
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P-17�

˚̞k§�§vªN̢Ůľ�¥�ª�ªQ^aȓɦɴ TALEN system RΔƏĎ 
2ů͠ũ ʎ 1ΟǗţ ȸˇŖ 1Οŋȼ ¬͞Ŗ 1ΟŃȵ źǣ 1ΟʻƉ ǮƄ 2Ο 
˸͠ ėƘ 3ΟũǸ Ɋ 1ΟŹɵ Ɋʨ 1 
Ν1ǻÂɮʝŋ©ɲɦƁΟ2őˬîʩŋ©�hmvhk§zΟ3Â͘ŋ©ɲŗĹʒΞ 

�

B̓̏C 
� TALEN lʒ̏ФĶ�˪́̏iϡϫWѽDNA äɬгĵɈ�ǭMϼSYSfeƝ́�Ϣ̌U[~ëǓ¬

�Ë�Ñ�eF~>ФĶ˪́ȆLѳG^wѽ�µ¡Ñ�¤¨Lrf�gϢ̌U�hGfGH˪Ǿ�ɥY

~>ȓ?lѽS�tei Gateway ��¦À�ĺ˸W^ʊ˩˸ TALEN ¹�¡Ñk͊Čhʏ͈��¦À҃

Emerald Gateway TALEN system �й̌WdG~>ɬ̶̟elѽSk��¦ÀkȆūÔ�̓ȥW^> 
BɊʲÐ͢ɷC 
� �k dMac3 l ORF Õʺkͻϛŉ˰�ѳw~ͻϛ�Î¯Î�ÑeF~>ȓ?lѽTALEN РûƫkÔ

ʺi dMac3 �͠uЉ�_ѻEmerald Gateway dxTALEN systemѼ>S�i{}ѽTALEN k˷˶ЭkƘƠi

{~Ɲ́ŉ˰kūÔiȒņW^>ʘiѽ�Ê��Ê£��©Ĳ˲i{}ÒК̏iǯǦ˱�x^|Yη

ŀϢǄƍ·ÌÂÑ¡Ñ�Sk��¦Ài͠uЉ�_>Skɰ÷̌˱��¦Àelѽ�Ê��Ê£��©

Ĳ˲ɚiƝ́ŉ˰Lѳt~Sf�ɨǵW^>S�|k��¦À�˸Gd�k·Ì¦�Ñ�Рûƫ�ʒ

̏fY~ TALEN Рûƫ�ʏ͈Wѽ�ƐѨ͞ΊiǄĦW^>ǱϹЁȰ͞ΊK|�®À DNA �ȞĳWѽ

CAPS ϓɴi{}ʒ̏УÿekƝ́�Ϧq^fS�ѽѳGѝǧeƝ́LʋĳU�~SfLĴKa^>S�

|k͢ɷK|ѽͻϛ�Î¯Î�Ñ҃dMac3 fϢǄƍ·ÌÂÑ¡Ñkĺ˸LѽTALEN i{~�®Àͮю�

�¦ÀkѳǧŌiɥ̑eF~SfL̦źU�^> 
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�����������&$�ɶǺ ��	���� "#& '#!����(�%#��"�&� RȚ͇Nł̸ɧɺƩQͭF

a̙ǽ� �

2ͣǰ� ΙÕ 	4Ì̇� Ǥ× 
4Ô6ǰ� ƐƋ 
4´Ǹ� · �4ʏž� ÞÇ 
�

Ν	ǻ̀ŋͱ©�hm��
ǻ̀ŋ©ɲĬ�hm���ʮȿŋ©ɲĬɱņΞ�

�

B̓̏CD��Ê�Ñ�l˶ŴkÛόh�Ê�ÑˌeF~L=\kеğ́ȆĂeF~ L��Ê�Ñ�l=

ơˠilrf�gƭƊWhG^wS��ϷŌY~˶˩lGhGfͼI|�dG^>WKWЊǞ=L��Ê

�Ñ��ϷŌY~ǽ˶˩=Paracoccus laeviglucosivorans LœѐU�=NAD+ĉƭ̏i L��Ê�Ñ��ЩŌ

Y~ʹȆ�ɥY~ scyllo-inositol dehydrogenase (Pl-sIDH)ĽύU�^>˶˩LɽѨˌfY~SfL˞Gf

U�dG^ L-�Ê�Ñ��ƑϹfY~SfK|=\kƑϹϡϫ=ϔƩʖʏ�ϓɗY~Sfe=͓fШ͚

kŝȁiJQ~ɉ^h̜ύLǹ|�~fͼI|�^>ȓ?l=Ɏi Pl-sIDH f NAD+fkωŨĂʏГ�ƒ

ŰWdG~>íƀl=NAD+f͢ŨWdGhG=apo ƍk Pl-sIDH k̻ĂʏГϓɴ�οa^>t^ƑϹf

h~SfLɎiɗ|KfhadG~ scyllo/myo-inostol=L-glucose õƞk D-glucose=D/L-xylose=
D/L-arabinose=D/L-fucose ibGdʹȆˉƳ�Ϟu^>�

BɊʲÐ͢ɷC P. laeviglucosivorans ɾ˺ɱk lgdA Рûƫi C ɫ̼i 6 x His-tag �bQ^Рûƫ�

pET21a(+)i͠uЉu=�BL21(DE3)iǄĦW^ɾ�˸G^>͒ψ¡Î±��˘ͱW=¯Î�Î�Ð©Ì¤

·εʥȡɀʲi{} 
��9e͢ɝ�ǹ^>ĴƫͶȰʲi{}ķɨʏГ�ʬƳ=͒ƻŌ�οG=ɣ̏͟i


�
�- ĴϓeʏГ�ǹ~SfiȒņW^>t^ʹȆˉƳel=	��mM NAD+�ŇI^ƑϹˎˀi 
��µl/ml
kШ͚ˎˀ�ŇI�ʳж ����(' kŮĤĖ�ˉƳW^>\k͢ɷ=ʹȆ�̦YƑϹiĩБkʏГLF~f

ͼI|�^>�
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Predominant Contribution of Lysine derived Advanced Glycation End Products 
(AGEs) in BSA binding to Receptor for AGEs 
7Ganesh Deepak1,2, Kyoto Torigoe2, Miyuki Kumano-Kuramochi2, Sachiko 
Machida2, Toshiro Kobori1,2 Ν1ʮȿŋͱ©ɲĬɱņΟ2̀ʒȣȚΞ 

�

B̓̏CAdvanced Glycation End Products (AGEs) are formed by a reaction of sugars or di-carbonyl compounds 
with free amines/amino group of proteins. AGEs are produced endogenously and can also be acquired from dietary 
sources. It is known that some AGEs bind to receptor of AGE (RAGE) inducing signal transduction linked with 
diabetic complications. AGEs are formed on lysine (Carboxyethyl lysine) and arginine (methylglyoxal 
hydroimidazolone) residues on a protein. whereas pentosidine is formed as a crosslinking between them. Although 
elucidating a molecular mechanism of AGEs-RAGE binding grabs attention, contribution of lysine- and 
arginine-derived AGEs on a protein binding to RAGE is still in void. 
BɊ Ð̡͢ ɷCIn this study, native BSA and lysine-methylated BSA (Me-BSA) were modified with MGO to clarify 

an effect of lysine-derived AGEs on RAGE binding. Binding assay using purified RAGE clearly shows that lysine 

methylation in BSA resulted in loss of binding ability to RAGE, even after its modification with MGO. This also 

indicates that AGEs formed on arginine from high concentration of MGO may not have significant impact on 

RAGE binding. The modification of lysine and arginine in BSA was assessed through fluorometric quantification 

and LCMS/MS analysis, suggesting that arginine-derived AGEs were produced in methylglyoxal-modified BSA 

and Me-BSA. From these results we would discuss predominant contribution of lysine-derived AGEs contribution 

in binding of AGEs to RAGE produced on BSA by MGO.�
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Extraction of enzymatic inhibitors from unused parts of brown seaweed Undaria 
pinnatifida 
7Shipeng Yin, Mario Shibata, Tomoaki Hagiwara 
(Tokyo University of Marine Science and Technology; TUMSAT) 

�

BIntroductionC 
  The stems of some seaweeds have not been utilized because they are too hard to be masticated. In this study, the 
extraction of enzymatic inhibitors (α-amylase and glucoamylase) by using various solvents from the stem of the 
brown seaweed Undaria pinnatifida were carried out. In addition, the amounts of epicatechin, fucoxanthin, total 
phenolic content (TPC) and total flavonoid content (TFC) in the extracts were also measured. 
BMaterials and MethodÐResultsC 
  Freeze-dried and pulverized stem of Undaria pinnatifida was used as an extraction material. Six different types 
of solvents water, acetone, methanol, ethanol, a mixture of methanol and acetone, and supercritical carbon dioxide 
(SC-CO2; 40 oC, 3000 psi), were used as an extraction medium. In case of SC-CO2 extraction, ethanol was mixed 
with the pulverized stem of Undaria pinnatifida as a co-solvent before extraction.  The inhibitory activities of 
α-amylase and glucoamylase were measured based on Michaelis-Menten equation. The measurement of 
epicatechin, fucoxanthin, TPC and TFC contents were carried out by HPLC. Among the six different solvents, 
SC-CO2 showed relative high levels of the inhibitory activities, epicatechin, fucoxanthin TPC and TFC. This 
suggested that SC-CO2 extraction with ethanol as a co-solvent is a potentially promising method for efficient 
utilization of unused part of seaweeds. 

 



24 

P-21�

vq¡§�´RʹΈ=^UǪȣ͝ΈRh�ªy§r̸͡ÿǽȾQ^aĢ̖Ď 
7ɏȰXR>ΟůſͳǧΟɋŇʼƅΟɟƓ̳ΟŵȊ¸ĭΟșìƑǓ�

ΝƆÂŋ©ɮƁ©�hmΞ 
 

�

B̓̏C˵ŲȒĴeF~͓ѠѽJ{oЩŲȒĴeF~ɥʖЩѠlѽɷ˩kŲWUiJGdЫόhȒĴ

eF~>WKWѽ\kĴǗlrf�gɗ|KihadGhG>�ÁÑ�Î�ϹЭĴɴʲѻIMSѼlѽ͠ʹ

ĵ˨Ô�äʘġ̏iϹЭĴɴY~Sfe˶ĂĴƫ�ŤϏŌY~ȕʲeF~>S�tek̶̟eѽ̪^`

l IMS �˸Gd�£�Úk͓ѠJ{oɥʖЩѠ�ŤϏŌWѽ\kĴǗ�ɗ|KiW^ 1)>\Seɬ̶̟

elѽ��ÈÎ¼Úk͓ѠJ{oɥʖЩѠk IMS i{~ŤϏŌ�Ϟu^> 
BɊʲÐ͢ɷCƨwiѽ��ÈÎ¼kĵ˨Ōɰ÷kʋϗ�οa^>İ͢ƅƳkueѽ�È���¡¤¨

�˸GdŖU 100µm õÕeѽɬɱkʏГ�ďa^ĵ˨�ĄȒY~SfLeM^>Skĵ˨�ѽЩŌ�Î

��À��ѻITOѼ��Ñ¨U�^�È�©�È�iȭ̚U[~ыѽǚˈk ITO �Ñ¨�È�©�È��

˸G~SfeѽɬɱkʏГ�ďa^ttȭ̚U[~SfLeM^>ͨGdѽ¾¨É¤��i 2,5-�²©Ì

��ưȈѫЩ�ƕǗWѽѡοɚкƍѻTOFѼ/TOF ¡�·kϹЭĴɴϖ�˸Gdѽ½�¦�¶��ÎÂÑ

©eˉƳ�οa^>\k͢ɷѽ��ÈÎ¼ĵ˨Ô{}ѽÛόh͓ѠeF~¸��Ñ�f��ÌÑ�ѽJ

{oɥʖЩѠeF~��ÎЩL̓ M+K҇+��ÎfWdʋĳU�^>S�|k��Î�˽ğŌW^fS�ѽ

��ÈÎ¼ÚiJGdѽS�|kȒĴL˪Ǿ̏hĴǗ�WdG~SfLɗ|Kfha^>õÔk͢ɷ{

}ѽIMS l��ÈÎ¼Úk͓ѠJ{oɥʖЩѠkĴǗŤϏŌiɥŉhȕʲeF~SfL̦źU�^> 
1) Enomoto et al., J Agric Food Chem, 66, 4958-4965, 2018. 
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ʹĎ~�f£��§RΊƛ̉ʹå®ǝƻă×ɴ 
2́ű ɀƸ 1Ο˵ǰ Ż 1Οɞɵ Ɨ 1Ο½ţ ĭ˕ 2ΟŵĠ ċŬ 1Ο̹ű ʋ 1Ο 
ɣ̮ Å 2Οɣ̮ ǚɿ˕ 1 
Ν1ǚŋ©ɲ̵ʝΟ2öʦŒŖ©ťǏΞ 

�

B̓̏C͓ǈ̇kâнfʯ̋ilѽѢǷkξ͓ĖÔɕ�̵yKiY~ѢŶkȵşLɥŉeF~>ȓ?lѽ

�°͌Úk�Ê¶¿ÎѻBWAѼf§Î·Î�È¤¨iũɚȵşU[^ыiѽα-�¿ÈÑ��оƷY~S

fi{}ѢǷξ͓ĖÔɕLȗļU�~Sf�ɗ|KiWdG~>ÒɊѽƟ͓ilѽёʿŌȆeʐ?h˩

Ϲ�Ů̚Wѽ\kŮŞ�оƷY~Ą˸�ȤbxkLF~>\k{HhƟ͓e BWA �ĐѧWѽα-�¿ÈÑ

�оƷĄ˸f͓Ů̚Ą˸kÙɊ�ą[Ȥa^ŌŨ˩�ĄψY~SfLeM�mѽœ͓�ȵşW^ыix

ѢǷξ͓ĖÔɕȗļĄ˸LɨǵeM~>\Seɬ̶̟elѽÁ�ÈÑ©ŝȁi{} BWA iƟ͓�ĐѧW

^͓Ō BWA �ĄψWѽS��§Î·Ît^l�Ê�Ñ�fĩiÈ¤¨iȘ×Wѽ͓Ō BWA kѢǷξ͓

ĖÔɕȗļĄ˸ibGdʋϗW^> 
BɊʲCÁ�ÈÑ©ŝȁi{} BWA f̲?kƟ͓ѻDextranѽLocust bean gumѽGuar gumѽXanthan gumѼ

�͢ŨWѽTNP ʲi{~�¿®ƑkƳЭJ{o SDS-PAGE i{}͓Đѧ�̤ϡW^>U|iѽ͓ Ō BWA
�˸Gd͡Ţ§Î·ÎϲήϞѯѻOSTTѼJ{o͡Ţ�Ê�Ñ�ϲήϞѯѻOGTTѼ�οa^> 
B͢ɷCBWA k͓ĐѧlÌÑ��¨³ÑÎ�Àkue̤ϡeMѽα-�¿ÈÑ�оƷʹȆxďȤU�dG

^>OSTT iJGdl͓Ō BWA Ș×i{}ѽξ͓ĖfξÚ�Î�ÉÎ˘ǧkÔɕLȗļU�^>OGTT

iJGdlѽ͓Ō BWA Ș×i{}ξ͓Ėk´Ñ�LɪȘ×{}x 15 ĴЗǪW^>ÌÑ��¨³ÑÎ

�À�ĐѧW^ WBA lѽ͓ǈ̇âнk^wk{}Ġ�^ʖȆѢŶ͚ɮfWdkĺ˸LɨǵeM~> 
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ʡΈQĩZbam¢w�ª£țƸÿRƽ͝ĎɧƩ 
2͘ʳ� ĭΎŖΟÆŅ� ĤǭΟůʪ� ˴« 

Ν̀ʒȣȚ©ΊĮʒʤ͖ͩΞ 
�

�

B̓̏C͋jKk1�É�®ÑÊl=µ�ÊÈЩiŧ̲kʊ˩�¦ÌÑÊF~Gl¨É¦ÊºÎ�Ê�

ÑÊL��¦Ê͢ŨW^ΌˎȆʖȒĴeF}=ѢŶ˃Ň˩y̨͡ĄŊηfWdĺ˸U�dG~>ЊǞ=

Sk1�É�®ÑÊfũʐkŌŨ˩ѻ�É�®ÑÊʐȒĴѼL=͋õƞk̳Ѡ=ǅѶ=È�Ѷ=�ÑÎ

̀ixƭƊW=�É�®ÑÊʐȒĴkʊ˩�¦ÌÑÊУĴk͠ȒL̲˪́̏eF~Sfx�KadMd

G~ѻBiosci. Biotechnol. Biochem. 81.573-580, 2017Ѽ>�É�®ÑÊʐȒĴk˶˲ʖȆl=ŧȒĴkĴƫ

ʏГiĉƭWd́h~SfL̜|�dG~>ɬ̶̟iJGdl=ŧ̳Ѡk�É�®ÑÊʐȒĴkĺ˸ȡ

Ơ�̓̏fWd=̳Ѡ{}ȞĳW^�É�®ÑÊʐȒĴkșЩŌ˪ȆibGdϦq^> 
BɊʲÐ͢ɷCƳʲiǸad˯͋=˯ѶJ{o˯�Í{}�É�®ÑÊʐȒĴ�ȞĳW=ƅ̖�ÈÀe

͒ψW^>�É�®ÑÊʐȒĴl HPLC-UV ʲeĴɴ=ƳЭW^>͒ψW^ŧ̳Ѡ�É�®ÑÊʐȒĴk

șЩŌibGd=PAO-SO ʲѻСġŅѼ=DPPH ʲѻѓƫĈ×Ѽ=DPPP ʲѻΌϹÈ��ÊiǀY~șЩ

ŌѼ�ËÑ¨ϝĊʲeϝĊW^>t^=ʒˍŶ��Ì�Ê¦«Êµ�ÊË�¨ѻǖϴŶѼ=ʒˍŶ1

�É�®ÑÊѻǖϴŶѼ=µ�ÊÈЩѻǖϴŶѼ=/¨�µ�ÌÑÊkŧșЩŌfʣЄW^>˪ i=DPPP

ʲi{~ΌϹÈ��ÊiǀY~ŧȒĴkșЩŌibGdl=ŧ̲kÖѦŵΌ΄ЩibGdkϠ͞hʋ

ϗ�οa^>\k͢ɷ=�É�®ÑÊʐȒĴkʊ˩�¦ÌÑÊУĴkʏГL=șЩŌkŝȁ˪Ȇiǳ

њY~SfL�Ka^> 
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z£�l¡�j§ΔĩǪ�ht§z�¡i�RȌŁNGRǀþɦRʬ½ʉ̙ȭ

͜ʿ̢ŮɅƩ 
2ůſ «ȡΟġż ˿ŏΟɏȰ ìɋΟŵĠ ċŬΟÌ̇ ʽŖΟ̹ ű ʋΟ͠ Ġ ʨΟ

̮ͨſ ĈΟɣ̮ǚɿ˕Νǚŋ©ɲ̵ʝΞ 
�

B̓̏C¶Ì¤�ÉÑiŭɥU�dG~�Êµ�Èµ�ÎѻSFAѼLѽ̿ä̖ϓʢШ͚�ϢǄWѽșL�

Ą˸�̌ȱY~SfL̜|�dG~Lѽǰ̶̟ƶelѽSFA fʏГLѠþW^�Êµ�Èµ�ÎѻSFEѼ
L¢��Î�·È�¨Úiѽ¶Ì¤�ÉÑ�·È�¨Úk SFA k͗ 25 ē̖ǰЭƭƊY~Sf�ύĳWd

G~>t^ѽSFE L SFA frsũ̀k̿ä̖ϓʢШ͚ϢǄʹȆ�̦YSfxɗ|KiWdG~>ɏ?k

ѢŶȵşi{~̆̇âнiJGdЫόhSflѽǆЭkȵşi{}ŉɷLǹ|�~SfeF~>\Se

ɬ̶̟elѽSFE �ѳŭɥY~¢��Î�·È�¨kʂƐɰ÷�ʋϗWѽ\kɰ÷ÕeʂƐW^�·È

�¨K|Ȟĳ˩�ĄψWѽS��¾��i͡ŢȘ×W^ыiѽ̿ä̖ϓʢШ͚�ϢǄY~KŬKibG

dʋϗW^> 
BɊʲC¢��Î̲ƫ�̲?k͠ȒkʦͿˀѽF~Glɗɞɰ÷�ƝŌU[dҁɏкʂƐWѽǹ|�^

�·È�¨Úk SFE ŭЭ� HPLC i{}ƳЭW^>SFE �ѳŭɥY~ɰ÷ÕeʂƐW^�·È�¨K|

Ȟĳ˩�ĄψWѽS��¾��i 5 ɏк͡ŢΆĬȘ×W^>5 ɏ̓iΚ�ȶĳWѽ̿ä̖ϓʢШ͚eF

~�Ê¡£�Î S-¨ÈÎ�µ�ÈÑ�ѻGSTѼkʹȆ�ˉƳW^> 
B͢ɷC̢ЩƖ˘ǧkƘŇib�d SFE ŭЭl˅ǆWѽ�ÎÂ«�ÀƖƭƊÕelѽ̺͚µÉÑkɚi

ʣqѽSFE ŭЭLƘŇW^>¢��Î�·È�¨lɗɰ÷{}xɞɰ÷ÕiJGd SFE ŭЭLƟOha

^>�·È�¨Ȟĳ˩�¾��i͡ŢΆĬȘ×Y~Sfi{}ѽGST kʹȆLϢǄU�^> 
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xh�s˨ȯĄΑÖQ^ả´f£tª£ɝƏ®ǝƻă�

2ĽĠ�Ǧį 	ΟȤ¾�Ɨŉ 	ΟŵĠ�ċŬ 	Ο͂̇�Ǡ˕ 	Ο̹ű�ʋ 	Οǔ̇�ȧ 
Ο�

ɣ̮�ǚɿ˕ 	��	ǚŋ©ɲ̵ʝΟ
f|¡ΊĮɮĎ|��

 
�

B̓̏CѢŶi{~ξÚ�Ê�ÑÊ˘ǧkÔɕȗļl�Ê�ÑÊȆьƷiϼƁW^̆ȉkâнiɥŉ

eF~>ǰ̶̟ƶelѽ«Î«�kΝʥľѮĂeF~ S-allyl-L-cysteine sulfoxideѻACSOѼ��¡®ÑÊ

ffxiÈ¤¨i͡ŢΆĬȘ×W^ыiѽξ˔�¡®ÑÊ˘ǧkÔɕLȗļU�~Sf�ύĳWdG~>

ÒɊѽ��¡�kΝʥľѮĂeF~ËÎ£«ÎЩlѽ\kʏГyѽC-S É�Ñ�i{adΝʥȒĴiƝȰ

U�~SfhgL«Î«�k ACSO fѠþWdG~SfK|ѽũʐiξÚ�Ê�ÑÊ˘ǧÔɕȗļŉɷ

�̦YSfLɨǵU�~>ɬ̶̟elѽËÎ£«ÎЩŭɥ��¡�Ȟĳ˩�˸GdѽËÎ£«ÎЩLξ

Ú�¡®ÑÊÔɕ�ȗļY~K in vivo idʋϗW^> 

BɊʲC��¡��Á¡®ÑÊiʾWdШ͚�ƢʹU[Ƿi»Â�ª��Y~Sfi{}ѽËÎ£«Î

Щŭɥ��¡�Ȟĳ˩�ϦψW^>ÒɊѽËÎ£«ÎЩɪŭɥ��¡�Ȟĳ˩lѽ��¡�� 37°C kȇ

ˈʑe»Â�ª��WѽËÎ£«ÎЩ�Ш͚eΝʥȒĴiƝȰY~Sfi{}ϦψW^>È¤¨�Òɛ

ͧѢU[^Ƿѽ20Ѻ�¡®ÑÊfĩiŧȞĳ˩�͡ŢȘ×W^>ǀˣelѽ20Ѻk�¡®ÑÊku�

Ș×W^>\kǷѽ͡ɚ̏iǇіK|ξˀ�ȫşWѽξÚ�¡®ÑÊ˘ǧ�ˉƳW^> 

B͢ɷCξÚ�¡®ÑÊ˘ǧlѽǀˣelγWOÔɕW^kiǀWѽŧ��¡�Ȟĳ˩k͡ŢȘ×l

ξÚ�¡®ÑÊÔɕ�ɥȎiȗļW^>t^ѽËÎ£«ÎЩ�ŭɥY~��¡�Ȟĳ˩kȗļŉɷlѽ

ËÎ£«ÎЩ�ŭthG��¡�Ȟĳ˩{}xǯGSfLɗ|Kfha^> 

 
 

P-26�

ŊĵƩ͝Ďt¤z�¥ª£RˣWRʞ̊ƩęŪʣƩRȔ̜ 
2´Ń�ʽˮΟġĭĠ ǦˇΟĉ̇ ƲŇΟͨɵ ƫ« 

ΝǟȻŋ©̀Ξ 
 

�

B̓̏C� ЊǞѽѳ�Ë�¦ÌÑÊξ̈fϡ̜̈̌̈fkкiлДȆLF~kelhGKf̦źU�d

J}ѽ�Ë�¦ÌÑÊLЩŌU�d˶ȒY~ЩŌ�Ë�¦ÌÑÊ(Oxc)Lѽ\ǩ̈iл×WdG~fͼ

I|�dG~>˶ĂĬeʋĳU�~ Oxc lѽĬƁȆfƞƁȆkxkLF}ѽƞƁȆ Oxc LΏiĻМY~

kKgHKlɗ|KihadGhG>ɬ̶̟elÈ¤¨i Oxc �×IѽOxc kŧ͠ʹpkζ̴˪́Ȇk

Úexѽ˪iΏ͠ʹpk̮οȆ�ɗ|KiY~Sf�̓̏fW^> 
BɊʲÐ͢ɷC� 6 Еѹ Wistar ͖эȆÈ¤¨�ѽAIN-76 ͙ŌƑ̥ѥɇ�ȵşU[^ Control ѽƑ̥ѥɇ

i Oxc � 0.25%ŭvѢѩ�×I^ Oxc k 2 iĴQѽ2 Екѥ΅W 12 ɚкkͧѢǷѷЦ�ɋWdϓĿ

W^>ξ˔ѽΚѽśoΏ�ȫşWѽΏibGdlŧУÿiĴQ^>ŧΚžk̲?k Oxc Ë¹ÊlΌϹ

ȞĳǷѽGC-MS iĈWdϓɴW^> 

� ƞƁȆ Oxc lѽ�Ë�¦ÌÑÊfũʐiǅΔK|ŮŞU�~SfL̜|�dG~>ɬ̶̟k͢ɷK|

xѽΚekÛόhƞƁȆ Oxc Ĵƫ̲kË¹ÊL Oxc �Ș×W^eɥȎiѳOha^SfK|ѽѢã

K|ȵşW^ Oxc LŮŞU�^fͼI|�~>U|iѽƠΏekÛόhƞƁȆ Oxc Ĵƫ̲kË¹Ê�ˉ

ƳW^fS�ѽ�½��Ƒ�ɥY~Ĵƫ̲õƞk Oxc kË¹ÊLѳOha^>SkSfK|ѽOxc Ĵƫ

̲kÚex�½��Ƒ�ɥY~Ĵƫ̲lΏpl̮ο[Zѽ\kñkÛόhƞƁȆ Oxc Ĵƫ̲lξˀΏл

з�БКW=ΏĬpʺĦY~ŤȆL̦źU�^>�
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P-27�

ȰɗƩůΘr¢fy§Rhm§ÁǇȡˡQ^aˢf��ĎNȣˠɧƩ 
7ǵǳ ēǥ 1Ο´Ǹ ˿Ƭ 1ΟȫŹ Ăő 1ΟͰ͖ ʧ÷ 1ΟŵĠ ċŬ 1Ο 
̹ű ʋ 1Οɣ̮ Å 2Οɣ̮ ǚɿ˕ 1 
Ν1ǚŋ©ɲ̵ʝΟ2öʦŒŖ©ťǏΞ�

�

B̓̏Cȓ?lч��ÎéȰʔΌ�˸Gdѽº·£©͢ŨkŇʦĴϓ�ϼSUZ¡Î±�Ϲ�Ύ�¿©

ŌY~Ɋʲ�й̌WѽƠϮ�Ì¶ÉÎyǅѶ�É��ÎkʖȆkūÔ�οadM^>WKWѽǅѶ�

É��ÎlБǚѽ��Ѻ�¡®ÑÊeȞĳU�~xkkˎϓǧlĀOѽ��Ѻ�¡®ÑÊÚeч��ÎéȰ

ʔΌf˂ŨW^ƓŨilѽΎ�¿©Ōǧl 
�ѺeFa^>ЊǞѽφĳ|lѢƖŭɥǅѶ͌©�K|ѽ͙

ʦiѳ˘ǧeˎϓY~�É��Îk͙ʦȞĳʲ�ύĳW^>͙ʦȞĳk�É��Îl�¡®ÑÊȞĳk

�É��Î{}xйG^ʏГeF~fƒŰU�dJ}ѽʔΌςјekȭϔʖúLƘI~fâȌU�~S

fK|Ύ�¿©ŌLŉ˰{OοI~fͼI|�~>t^ѽςј˪Ȇx́h~fͼI|�~^wѽ͙ʦȞ

ĳf�¡®ÑÊȞĳel�É��Îĺha^ʖȆ�̦YfͼI|�~>\Seɬ̶̟elѽʦˎȆ

ǅѶ�É��Î�˸Gѽч��ÎéȰʔΌi{~Ύ�¿©ŌkɣОɰ÷ʋϗfʖȆϝĊ�οa^>�

BɊʲCʦˎȆǅѶ�É��Îˎˀf�Ê¼��ËÑ¨¡�·ч��ÎéȰʔΌ�˂ŨȹȠY~Sfe

Ύ�¿©Ō�οa^>Ύ�¿©Ō˰lѽΎ�¿©Ōi{}фřU�^�¿©Úk̺͚ЭiǀY~ɪĲ˲

�É��ÎÚk�Ê¡¿Îf��±È�ÎęгÚk̺͚ЭkŃŨfWd̈́ĳW^>�

B͢ɷCʦˎȆǅѶ�É��ÎkΎ�¿©ŌɣОɰ÷lѽч��ÎéȰʔΌЭ҃	���$�'�ѽĲ˲ɚк҃


��%ѽĲ˲ˈǧ҃ƶˈfh}ѽSkΎ�¿©Ō˰l͗ ��ѺeFa^>ʖ˪ȆkϠ͞ibGdlǰɏƒ

ŰY~>�

 

 

P-28�

ŋˤɡɾɽ��£�izQ=CaɡɽěƧęU˞Ȳ͝ǄȽQŪFa¡h�ɶǺ

ÓÿŖ�¥xf�y§.Oligonol,/Rƙ 
7Ùɵ Ɋȡ 1ΟǾ Ƀō 1ΟΔƸ ɖ 2Οď æō͕ 2Οͨɵ ƫ« 1 

Ν1ǟȻŋͱ©̀Ο2ȈƒÏʗf��f��ĎŚΞ 
�

B̓̏CƠΔ˚̌̈Â§Ê¾���˸G^=Oligonol®kƠΔ˚̌̈âнŉɷkʋϜ�̓̏fW^> 
BɊʲC4 ЕѹkэȆ ICR ¾��� 7 ɏкâĚѥ΅W=AIN93G ƑˍѢśoʦЛʦ�ȵşU[~ C = 
AIN93G ƑˍѢśo 2.5Ѻ§��¨ÈỊ̂Щª¨É�ÀѻDSSѼŭɥʦ�ȵşU[~ D =0.1ѺOligonol®

Ѣśo 2.5ѺDSS ŭɥʦ�ȵşU[~ L =0.5ѺOligonol®Ѣśo 2.5ѺDSS ŭɥʦ�ȵşU[~ H k 4
iĴQ^>21 ɏкkɬѥ΅ɨкkĬ=ɣķk 7 ɏкlѢѩku�ϞѯѢiͶMȰI=ʜ}k 14 ɏкe

2.5ѺDSS ŭɥʦkȘ×i{}ƠΔ˚�Ϣ̌U[=ΛǤƮ̏ϝĊ�οa^>ɬѥ΅͟áǷiϓĿW=ǹ|

�^Ϟɇ�̲?kĴɴiĈW=Oligonol®kșƠΔ˚Ą˸�ϝĊW^> 
B͢ɷÐͼƾCD el C iǀWdĂЫśoȵѢЭL˅ǆW=Oligonol®�ȵşU[^ L śo H e

l{}џγh˅ǆLϒƾU�^>t^=DSS �Ș×W^elƠΔ˚LϢ̌U�^Sfi{~ƠΔk̝

ͱyЀČ=ξČśo DAI kÔɕLϒƾU�^L=GZ�kƠΔ˚̈˫iлWdx D iǀWd L śo

H kɊLџγeFa^>ƠΔiJQ~˚̈Ȇ��¨��Îk mRNA ̌˱ЭiлWdxũʐkĜūfh

a^>W^Lad=ɬ̶̟el DSS kȘ×i{}ƠΔ˚LϢ̌U�=\k̈˫L Oligonol®kȵşi{a

dĎЖU�^ŤȆLͼI|�^>SkŗƁkÒbfWd Oligonol®ȵşi{~·ʧȪʰЭkƘŇi{a

dƠΔĬkЩŌ�¨Ë�Ë¹ÊLÔɕWdG^ŤȆLͼI|�^>˱Ɗ=͔ÚkÚȆ�¦Ì�©śo

·ʧЩ˘ǧ�ĴɴWdG~> 
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P-29�

¿ΙÅf£��§Q^aix˦˧ɶǺ�¢�x§RͯŤ 
2ůǾ�ͷǕΟȶ¨̮�ˁ˲ΟŵĠ�ċŬΟ̹ű�ʋΟɣ̮�ǚɿ˕ 
Νǚŋ©ɲ̵ʝΞ 
 

�

B̓̏Cçѷìʮilǿξ̆ͅȉkÉ���ĀÕU[~hgk˶˲ʖLƒŰU�dG~Lѽçѷìʮ

�ȞĳW^Ffiʜ~ʜˇK|l²¨iǀWdɥ˸hĊĖLύĳ[dJ|ZǩʈU�dG~kL˱˫e

F~>Skʜˇil¡Î±�ϹLϯƼiŭt�dJ}ѽÒΡiѽ̳ѠyϮѠk¡Î±�Ϲilѽʐ?h

ʖȆLF~SfL̜|�dG~^wѽçѷì¡Î±�ϹxѠþkʖȆ�ɥY~ŤȆLF~>ǅѶ

�Ê¶¿Îl/-�¿ÈÑ�оƷʹȆѽƠϮ�Ì¶ÉÎl¨É·�ÎоƷʹȆ�ɥY~SfL̜|�dG

~SfK|ѽɬ̶̟elѽѢŶiĺ˸ŤhȞĳʲeF~ʦśoѢƖʦekȞĳi{}çѷì͌ɫK|

¡Î±�Ϲ˽Ĵ�ƀŞWѽS�|L/-�¿ÈÑ�J{o¨É·�ÎоƷʹȆ�ɥY~KʋϗW^>  
BɊʲCçѷì͌ɫ�ΎΌW^k`ѽʦJ{oѢƖʦ�˸Gd�Ê¶¿Î˽Ĵf�Ì¶ÉÎ˽Ĵ�Ȟĳ

WѽS�|�İ͢à˧Y~Sfi{}çѷì�Ê¶¿ÎJ{o�Ì¶ÉÎ�ǹ^>S�|k¡Î±�Ϲ

kĴƫϹЭ� SDS-PAGE i{}ˉƳW^ǷѽШ͚оƷʹȆ�ѽ¿ÑÊÍÑÀ˺ɱ/-�¿ÈÑ�J{o�

�ΙΚ˺ɱ¨É·�Î�˸GdϝĊW^> 
B͢ɷCçѷì�Ê¶¿Î˽Ĵl 14.3 kDa òЊiѽ�Ì¶ÉÎ˽Ĵl 20.1 ~ 29 kDa òЊiÛh°Î©L

ϒƾU�^>�Ê¶¿Îѽ�Ì¶ÉÎĩiѽ¿ÑÊÍÑÀ˺ɱ/-�¿ÈÑ�iǀY~оƷʹȆl̤ϡU

�hKa^>WKWѽ�Ê¶¿Îlѽ��ΙΚ˺ɱ¨É·�ÎkʹȆ�оƷW^>˱ƊѽSkçѷì�

Ê¶¿ÎLѽѢŶpĺ˸Y~ÔeЫόh˥J{oįİ;Ȇ�ɥY~KʋϗWdG~>�

 
 

P-30�

Ί¼Ʃ�¥¢y§RĪĜNÖøČƱ 
7ʑɵ ɰʢ 1ΟÙɵ Ɋȡ 2ΟɵǸ ʋ͞ 1Οͨɵ ƫ« 1 

(1ǟȻŋ©̀Ο2ǟȻŋͱ©̀) 
 

�

B̓̏CµÌÉ�Îl͓ǈ̇âнĄ˸�̦YfͼI|�dG~>WKW, \kŮŞŊȐlÖɗeF~>ɬ

̶̟elµÌÉ�ÎkǅΔK|kŮŞfĂĬŊȐ�ɗ|KiY~Sf�̓̏fW^> 
BɊʲC3 Еѹk Wistar ͖эȆÈ¤¨i AIN76 ƑˍѢ�×I^ǀˣfƑˍѢi 0.25%µÌÉ�Î�˃

ŇW^ѥɇ�×I^ P iĴQd 3 Екѥ΅W^>12 ɚкkͧѢǷiϓĿW, ξ˔, ǈ, Κ, ̔Δśo

͔�ȫşW^>ŧϞɇ{}µÌÉ�ÎóϪ˷˩�ȞĳWd LC-MS iĈWdóϪ˷˩�ϓɴW^> 
B͢ɷÐͼƾCǀˣkϞɇelϡw|�hKa^L, ҅kξ˔elµÌÉ�Î, µÌË£ÎfµÌË

£ÎḳЩȜŨĂ, �Ê�ÌÎЩȜŨĂF~Gl�Ê�ÌÎЩÐ̣ЩȜŨĂLʋĳU�, ÚexµÌË£

Ị̂ЩȜŨĂL 33.9ѺfɣxѳOha^>ǈelξ˔fũʐkóϪ˷˩iŇI, ÒУʋĂi²©Ì��µ

ÌË£Ị̂ЩȜŨĂy²©Ì��Á£ỆЩȜŨĂLʋĳU�^>hJ, Û^~óϪ˷˩l�Ê�ÌÎЩ

ȜŨĂe 48.5%fɣxѳOha^>ΚelµÌË£Î, µÌË£ÎḳЩȜŨĂf�Ê�ÌÎЩȜŨ

ĂLʋĳU�, ÚexµÌË£Ị̂ЩȜŨĂL 64.2%fɣxѳOha^>̔ ΔelµÌË£ÎḳЩ

ȜŨĂf�Ê�ÌÎЩȜŨĂLʋĳU�, ̣ЩȜŨĂL 59.0%fɣxѳOha^>õÔk͢ɷK|, 

ѢãȆµÌÉ�Îl 12 ɚкkͧѢ�͡^ƓŨexµÌÉ�ÎśoµÌË£ÎȜŨĂLʋĳU�, Ă

Ĭekʜ̀ȆlѳGfͼI|�^>S�lµÌÉ�Îk̂ʦȆLʣЄ̏ѳGSfLŗƁeF~fͼ

I|�, SkSfLξ͓ĖÔɕȗļĄ˸iлДWdG~fͼI|�^> 
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P-31�

Aspergillus oryzae 001 dɴ;Hf¦�ø˧ɾ͜ɦRf§ym�§x§ňǇ͜ʿ

ͯŤɦ̸RĖͻ©ʸ̑=^UͯŤțƒR̙ǟ 
2ſ® ɰ̕ 1ΟƦǸ ˶˺Ŗ 2Οɞɵ őßŖ 1 
Ν1ǻÂɋɁŋͱ©ΊĮɆͅŜóʱɮΟ2�£��q~ªzȈƒÏʗΞ 

�

B̓̏Cʦ˷ŇǓʜˇeF~�Í³kĬΚ�ɥŉĺ˸Y~^wѽѢ˸ǽ˶˩�˸GďШU[~Sfi

{}òŇĊĖ�ѳwѽɉWGʖȆѢŶfWdkĺ˸�̓ȥYSf�̓̏fW^> 
BɊʲÐ͢ɷCĈϞίfWdlѽǰ̶̟ƶďɥɾeF~ Aspergillus oryzae 001 �˸G^>�Ñ�¨ÈÉ�

˷�Í³kĬΚ�İ͢à˧Wѽ̠͌Ƿѽὲʦi͟˘ǧ 1%ѻw/vѼih~{Hi˃ŇWѽɬƐѨƐƋ�

ĄψW^>PDB ƐƋeľƐѨW^ A. oryzae 001 �ɬƐѨƐƋiʊίWѽ289ѽ160 rpm e 6 ɏкƐѨW^>

ƐѨÔ˄�ƀŞWѽ509e 60 ĴкȞĳW^Ƿѽ˅ƉàƅWѽὲʦiˎϓWd ACE оƷʹȆ�ˉƳW

^>A. oryzae 001 �˸GďШW^�Í³ĬΚl ACE оƷʹȆLɥȎiÔɕW^>ddY ¾���˸G^

œƀȘ×ϞѯiJGdѽ̌Ш˩Ș×lɪ̌Ш˩Ș×iʣqdξƉÔɕL 90%̰ǧȗļU�^>̌Ш

˩J{oɪ̌Ш˩�тƞ˙КiĈWѽɣxѳG ACE оƷʹȆ�ɥY~ 3 kDa õÕk˽Ĵ�Ў̖ѳВˀĂ

�Ì¾¨�Èµ�ÑeĴѐW^fS�ѽ̌ Ш˩i˪ɥkѳG ACE оƷʹȆ�ɥY~´Ñ�LĴѐU�^>

\k´Ñ��ƀŞWѽ�©¾ÎĴϓJ{oϹЭĴɴ�οa^͢ɷѽǰϟ´Ñ�l£Ì�ÎeF~SfL

ɗ|Kfha^>£Ì�ÎJ{o\ḱȆĂk ACE оƷʹȆ�ˉƳW^fS�ѽL-m-£Ì�ÎLĴѐ´

Ñ�fũ̀k ACE оƷʹȆ�ɥWdG^>U|iѽÈ�Î��Ñ°ÑÐ°Ñ�·Ì¤¨K|̈́ĳW^͢

ɷѽL-m-£Ì�ÎkоƷʐǬlї̽ŨоƷeF}ѽKi l 47.7�4M eFa^>õÔK|ѽ�Í³ĬΚ�

A. oryzae 001 ěШU[~SfeѽξƉÔɕ�ȗļY~ʖȆѢŶfWdĺ˸eM~SfL̦źU�^> 

 
 

P-32�

pCAR1 ɶǺ˯ΎǙĎĥɦÿ̙͑ÐŖ˖R«˂˟MRɾɬ̙ǽ 
2ŵǳ ŉŠ 1ΟΔȮˬ ǜʻ 1ΟȰĠ ēʢ 1, 2, Ŷɵ Ƶ÷ 1, ͠Ű ʜǡ 1, 2 

Ν1ǻŋ©ɲɦƁŚ|Ο2ǻŋ©ơɲɦ͈ǉȣȚΞ 
�

�

BΈɜÐ̓̏C·È�¿©lʐ?hɉώǱϹ�ƹÛiò×Y~Lѽ\kРûƫǩ˱lƹÛTfíh

~>t^ũÒРûƫǩ˱LÒ͞ΊTfíh~ćLƭƊY~SfK|ѽƹÛkНGiŇIѽ͞ΊTf

ǩ˱kȳ|NLюƂ�˪ǾòQ~ŤȆLͼI|�~>ɬ̶̟el Pseudomonas ǋ͞ί�ƹÛfWd

pCAR1 Ôk�Ê° ÑÊѻCARѼĴϓРûƫǩ˱�Ò͞ΊË¹ÊeϓɴWѽƹÛTfiʣЄY~S

f�̓̏fW^>CAR ĴϓРûƫlѽCAR fÚкóϪ˷˩eF~�Î¨È«ÊЩѻANѼkóϪiл

×Y~ car �ºÌÎѽant �ºÌÎK|Ȓ}ѽS�|ǩ˱�ļǺY~ЁĮļǺƁƫ antR x pCAR1 Ôi

ƭƊY~>SkH` antѽcar Ù�ºÌÎkЁĮ�ϢǄY~·ÌÂÑ¡ÑPanti̓̚Wϓɴ�οa^> 
BɊʲÐ͢ɷCPantkÕʺi gfp L͢ŨW^Рûƫ��¤¨� P. putida KT2440(pCAR1)ɾѽP. fluorescens 
Pf0-1(pCAR1)ɾѽśoɬɱk pCAR1 ďȤɾeF~ P. resinovorans CA10 ɾkɻΣĂÔiȨĦW^ίɾ�

ĄψW^>PantkϢǄɰ÷ÕeƐѨɚkμĤǯǧ�ˉƳW^͢ɷѽ3 ɾкeϢǄkKK}ɊiǕLύ|�

^>CA10 ɾelm|bMLǅUOɗ̛iϢǄU�~kiǀWѽKT2440(pCAR1)ɾf Pf0-1(pCAR1)ɾe

l 10%̰ǧk͞ΊLĀGμĤ�̦WѽPant K|ǩ˱LǮG͞ΊkƭƊL̦źU�^>μĤǯǧkĀG

Pf0-1(pCAR1)ɾiJGdlѽ̖ ũ͠ȰIi{~ pCAR1 Ôk antR kʗƢL̦U�^>ÒɊ KT2440(pCAR1)
ɾibGdlРû̏Ɲ́l˶XdJ|Zѽ antR ǩ˱Эkȳ|Ny AN kş}ЉuЭkȳ|Nhgѽ

Pf0-1(pCAR1)ɾfĺh~όƁě˱LǮG͞ΊL˶XdG~fͼI|�^> 
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P-33�

z�¥§�i�̄ʣ˂˽Rǅˀ 
The search of strontium accumulation bacteria 
2ĦŶ� ɛ« 1, Ǿ� ʜ̨ 1,2 

(1ĄƁŋͱ©Ɓ©ɲɦƁ, 2ĄƁŋ©Ɓ©ɲɦƁ) 
�

BΈɜśo̓̏C� 2011 Ǟ 3 ɤ=̩Ǐ̿Òŗ̌ãȾĽ˶W=ȽǂȆɿ̲LȽĳU�^>�¨ÌÎ£�

À 90(Sr90)lő˅ɨL͗ 28 ǞfжO=жɨкiˆ}˴ƗÚiƭƊY~SfK|=ɒȅhǀȁLȀόfU

�dG~>ÒɊe=ßЩί�lXwfW^ωɁk͞ίe�¨ÌÎ£�Àkζ̴LƒŰU�dG~>WK

WhL|=ĉˠfWdƵ˸ŌkɊʲl̤̻U�dGhG>\Se=ɬ̶̟l�¨ÌÎ£�Àζ̴kѳ

Gίɾ�ПȚW=\kζ̴kƘǯśo°��ËÁ§��Ñ�ÇÎpkȁ˸�̓̏fWdG~> 
BɊʲC� NBRC {}ȯĈ�ŠQ^��ÉÑ«Î�ɾ(RD ɾ)� 1 mM SrCl2�ŭvˀĂƐƋeƐѨ�οa

^>ίĂ�ƀŞW=à˧ЫЭ�ˉƳǷ=˘̢Щ�˸GdŇ˥ˎίĲ˲�οa^>\kǷ=ŧ�Î·Êk

ǘЪ͖Ķ�ĄȒW=ŗƫŮĤĤǧϖ�˸Gd=ίĂĬ�¨ÌÎ£�Àζ̴Э�̈́ĳW^>t^=�¨Ì

Î£�Àζ̴kѳKa^ίɾl 16S rRNA Рûƫ�Ñ��Î�i{~͖ͦϓɴ�ƵɋW^> 
B͢ɷśoͼƾC� ϺĦW^ RD ɾkĬ=Ƚͭί 95 ɾѽßЩί 39 ɾkϖ 134 ɾk�¨ÌÎ£�Àζ̴

�ˉƳW^>ˉƳk͢ɷ=�¨ÌÎ£�Àζ̴ЭkѳGɾ� 4 ɾˮǹW=Ƚͭίe�¨ÌÎ£�Àζ̴

LʣЄ̏ѳGĜūLύ|�^>˪i Brevibacterium sp. RD012516 LɣxѳG 29.4 4mol/g[dry weight]�̦

W^>íǷl�¨ÌÎ£�Àζ̴�̦W^ίɾ�Úǿiɉώ�¨ÌÎ£�Àζ̴ɾkȬ͛śoѳζ̴͞

ίkζ̴kūÔ�οHâƳeF~> 

 

 

P-34�

��m�§Ê̪NöƚEH GTP ɲĥƸRǗ̕PăƟȣȚR̙ǽ 
2ŋĽ ŉǰ(ǻẦŋͱ©�hm) 
 
 

�

͞ίkɽѨ˫ȐiȁX^óϪƝŌil=͞ΊĬk GTP ЭLˁOл�adJ}=˪i�¿®ЩѣѪɰ÷i

JGd͞ΊĬk GTP Э�ĀÕU[~SfL˶ƭiȀћeF~SfL̜|�dG~>͞ίÒΡiJGd

GTP Э�ļǺY~ÛόhƁƫfWd=̜ |�dG~ (p)ppGpp l˪i�¿®ЩѣѪɚiџγiŨȒÐζ̴

U�~>(p)ppGpp l DNA ωψ=ͻϛfGa^=F|z~˶Ăŝȁiл�~ƁƫiƟј̏iĞM=˶ĂĴ

ƫk˞ѭhʿ϶�ȗļY~SfL̜|�dG~L=�ÈÀчȆ͞ίiJQ~Û^~ʒ̏l=GTP ˶ŨȒ

͡ϽkШ͚eF~SfLɗ|KfhadG~> Sk{Hi(p)ppGpp i{~ GTP kļǺibGdlţO

K|̶̟LЖw|�dMdG~L=ļǺU�~ GTP k˶ŨȒL=ñk͞ΊĬkgk{HhóϪfĩǴW

dƝŌW=�¿®ЩѣѪɚk˶ƭȆiл×WdG~kKl=Ft}˲ϓU�dGhG>ɹέίiJGd

(p)ppGppkŨȒШ͚�ħdʗƢU[^ɾ(ppGpp0ɾ) l=�¿®ЩѣѪɰ÷el˶΅LоƷU�~xkk=

˶΅ƀǻY~ȗƉƝ́ɾLĳ˱Y~>ppGpp0ɾkɣǆƐƋek˶΅оƷ�ȗƉY~Ɲ́ɾ�ωɁşǹW=

Ɲ́˜kũƳ�οa^fS�= (p)ppGpp kʒ̏eF~ GTP ˶ŨȒi̕ȭл×WhGРûƫiƟɁkƝ

́�ũƳW^>S�|kȗƉƝ́ɾk�¿®ЩѣѪɰ÷iJQ~˶΅ƀǻŉɷ�оƷY~Ɓƫ�Ȭ͛W

^͢ɷ=Á£�«ÎLȗƉƝ́ɾk�¿®ЩѣѪɰ÷ek˶΅�оƷY~SfLĴKa^>U|i=S

kÁ£�«Îi{~ȗƉоƷŉɷl=GTP ˶ŨȒkȗļi{adϓʿU�~SfLĴKa^>õÔk͢

ɷK|=Á£�«ÎóϪL�¿®ЩѣѪpkОȁiл�~͞ΊĬ GTP kЭ̏ļǺiл×WdG~SfL

̦źU�^> 
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P-35�

ǪɴȺˡɲɳ�¡q¥¤¡̈���� ȈRɧƢÉC�

2Εǰ ǟΎ˺ΟÔ6ǰ ˕ǩΟǯŵ ŞƖ 
Ν˷Ŀŋ©̀Ξ 
 

�

B̓̏C ǽ͞ιѠl=ɥ˸hʮΌyƟ͓=Σ͚hg�˶˷Y~SfLəK|̜|�dG~>ǽ͞ιѠ°

��Éµ��ªÉÑiϷY~Ƒ̶̟̒�οHSf�̓̏fW=ƋġʦƏ{}ɉƣǽ͞ιѠ�œѐÐ͙Ō

W^>şǹɾkĴѠJ{o͞ΊĬi˶˷Ðζ̴U[^ʮΌk͠Ȓy˶˷ibGd˪ǾòQ�οa^> 
BɊʲÐ͢ɷC ƋġάƎ̘пύ˼kʦƏ{}ȫюW^ǽ͞ι� BG11 ˀĂƐƋeÒɐƘʝU[^Ƿ=˂

ЪЫǌʲi{} BG11 ƽơƐƋÔeǢbKkι�Ì«Ñ�œѐW^> ͙ŌW^ǽ͞ιÒ̲k͞Ί�®À

Ô 18S rDNA h|oi ITS1_5.8S rDNA_ITS2 ќƏ ͗ 2,38 kbp kƖƑФĶ�ϓϤW=\��§Ñ¡¹Ñ�

fˣ|WŨ�[^fS�=ͬι Parachlorella kessleri FR865655 ɾk 18S rDNA k\�fɣx̖ũȆLѳ

O 99.7%eFa^L=18S rDNA Ĭy\kűЈќƏkƖƑФĶɁ�ȔiǕLϡw|�=ɬɾL Parachlorella
kɉ̲eF~SfLɗ|Kfha^>zIiɬɾ� Parachlorella sp. AMI5 fɟƳ̏iŴŪW=õǷkϓ

ɴiĆ˸W^>AMI5 ɾ�̲?k BG11 ƐƋeƐѨW^Ƿ=͞Ί� Nile red eɻΣWd=ɚкk͡Кff

xiμĤџǽеϒƾ�οG=͞ΊkǱȐƝŌfF�[d͞ΊĬiʮΌ�ζ̴WdG~Sf�̤ϡW^>

U|i\�|͞ΊK|ħΌϹ�ȞĳW=Á£Ê��¦ÊŌǷ=ħΌ΄ЩÁ£Ê��¦Ê (FAMEs) k͠Ȓ

�ʦ͚˚��ÎŌʋĳž (FID) i{}ĴɴW^>\k͢ɷ=°��˦ɇyѤѢŶūQkϹhʮΌ�ϯ

Ƽiŭ�eG~SfLɗ|Kfha^>õÔ�ϾtI=AMI5 ɾkι°��Éµ��ªÉÑpkĺ˸kŤ

ȆibGdͼƾY~> 
 
 

P-36�

ǎˎ˽ Streptomyces coelicolor A3(2)Q=CaøļƩ NO Q^aƽɲɦ̸ɲɳă

ƟȣȚR̙ǟ 
2ǳͬ� Ήō4Ì̇� Ǥ×4ʏž� ÞÇ4Ô6ǰ� ƐƋ 
Νǻ̀ŋ©�hmΞ 

�

B̓̏CȽͭίlÛiƈƛÚi˶ȈY~�ÈÀчȆ͞ίeF}=ș˶˩ϹhgkƟ̲ƟʐhäʘóϪ˷

˩�˶˷Y~>ȓ?lȽͭί Streptomyces coelicolor A3(2)iJGd̢Щ;ç̢Щ;ÒЩŌ̺͚ (NO);̢

Щ�Ǽ˴Y~̺͚ЩŌ˩óϪ���Ê�ύG_W^>ɬίiJGd NO läʘóϪ˷˩˶˷k��ªÊ

ĴƫkǴŃ�ȟadG~ãL̦źU�dG~L=\kļǺÁ�«�ÀkϠ͞lɪ_Öɗh˜LƟG>Ò

Ɋ=ɬίiJGd NO �ȏ̜Y~�Î�Ñ�ªÑ�śo\kË�½Î�Ë�ÅËÑ¡ÑK|Ȓ~äȒĴ

ļǺ͖kƭƊ�ɗ|KfWdG~>\Seȓ?lɬίiJQ~ĬƊȆ NO i{~äȒĴļǺ͖�îW^

ș˶˩Ϲ˶˷ļǺʖʏkϓɗ�̓̏fW^> 
BɊʲÐ͢ɷCäȒĴļǺ͖fș˶˩Ϲ˶˷kлДȆ�ʋϜY~^wi=�Î�Ñ�ªÑ�ʗȴɾśo

Ë�½Î�Ë�ÅËÑ¡ÑʗȴɾiJQ~ș˶˩Ϲ˶˷Э�ƳЭW^>t^=NO ̌˶ŀfWdç̢Щ

(NO2
-)�ίĂi̝ɚкɠєW^ɚiJQ~=ș˶˩Ϲ˶ŨȒkϦ͆Ɓƫǩ˱Э�ʋϜW^>ŇId=

ChIP-qPCR i{}Ë�½Î�Ë�ÅËÑ¡Ñfș˶˩Ϲ˶ŨȒϦ͆Ɓƫk̕ȭ̏h̖åĄ˸f NO ˘ǧ

ĉƭ̏h̖åĄ˸kƝŌ�ʋϜW^> 
� �Î�Ñ�ªÑ�ʗȴɾśoË�½Î�Ë�ÅËÑ¡ÑʗȴɾiJQ~ș˶˩Ϲ˶˷Эl�Î¨ÌÑ

¨ʣqdɥȎi˅ǆW^>t^=NO2
-�̝ɚкɠєW^ɚ=ϑɾkș˶˩Ϲ˶ŨȒϦ͆Ɓƫǩ˱Эl

˅ǆW=NO Ā˶˷ɾeľ˱ЭLƘƠW^>WKW=Ë�½Î�Ë�ÅËÑ¡ÑʗȴɾiJGd=NO2
-

ɠєW^ɚě˱ЭiɥȎhƝŌlhKa^>U|i=ChIP-qPCR i{}Ë�½Î�Ë�ÅËÑ¡Ñf

ș˶˩Ϲ˶ŨȒϦ͆Ɓƫk̕ȭ̏h̖åĄ˸�ʋϜW^͢ɷ=Ë�½Î�Ë�ÅËÑ¡ÑLș˶˩Ϲ˶

ŨȒϦ͆Ɓƫ��Ñ©Y~Рûƫk·ÌÂÑ¡ÑќƏi͢ŨWdG~SfLɗ|Kfha^>t^=̝

ɚкk NO2
-kɠєi{}=Sk̖åĄ˸lĀ˘ǧ NO2

-ɠєɚiƘƠW=ѳ˘ǧ NO2
-ɠєɚi˅ǆY~S

fLɗ|Kfha^> 



32 

P-37�

ͼȘ�¤ª�ŁΌȾdɴ;HȰɵɾͼɶǺR Geobacter ųɾͼ˽RĖͻ 
2®Ŷ ȱØ, Δœ ʴģ, ɒ͓ «į 
Νǻ̆ŋͱ©ɲĬʝŚΞ 
 

�

B̓̏CЊǞ=ǽ˶˩fƞ˾kѓʥŌƮ̖̏åĄ˸Lʴ̓�юwdG~>ȓ?lǽ˶˩Lɥʖ˩�ЩŌ

ĴϓWdѓʺ˶Ȓ�οHǽ˶˩˦ɇѓʫkй̌�οadG~L=̌ѓίkœѐlёWO=\kƟʐȆy

˶ȐhgiлY~̜ύlɪ_iŏĴflϕIhG>\Seɬ̶̟el=̌ѓί�œѐY~^wkѓʍ·

ËÑ¨ƐѨ (EPC) ʲ�й̌W=ʦ˹K|ɪ̜̌ѓί�œѐY~Sfe\kɥ˸Ȇ�ƵϜW^> 
BɊʲÐ͢ɷCEPC lƐƋ·ËÑ¨Ôiѓʍ�ϙͶW=ѓʍ�ѓƫŠƸĂt^lѓƫĈ×ĂfWd�Ì

«Ñ�ǱȒU[~ȕʲeF~>ίˀ�·ËÑ¨kςјiƕǗǷĄ˸ʍ (FTO ѓʍ) �\kÔiσ[~f=

\kÕi�Ì«ÑLĳ˱W=˶΅iüHѓʺ˶ȒLJS~>ɬ̶̟el=͗ 4 KɤЙЁW^ʦ˹̌ѓk

�®Ñ©�Ą˸ʍfWdЧЩ�ƑϹfW^ƳѓÿƐѨ�οG=̌ѓίkU|h~ю̴�οa^>\kǷ=

�®Ñ©ò̚ǽ˶˩�ȑ˗W=EPC iʊίW^>\k͢ɷ=FTO Ą˸ʍÕi�Ì«ÑLĳ˱W=˶΅i

üHѓʺ˶Ȓx̤ϡU�^>ǹ|�^�Ì«ÑľѓίfWd̜|�~ Citrobacter kЊͰ̲eFa^L=

S�lģο̶̟iJQ~ʦ˹̌ѓѓʍò̚ίškϓɴel¾�ªÑhxkeFa^>SkŗƁfWdl

ĄʌАÚkЩ͚ɠєLͼI|�^ke=EPC pkƕǗhgħṴ̌�ƪʥɰ÷Õeοa^fS�=

Sulfurospirillum y Geobacter �ŭvωɁkί̲K|h~�Ì«ÑLǹ|�^>\Se�Ì«Ñ˺ɱkƐѨ

˩K| EPC i{~œѐ=͙͍�οa^fS�=ʦ˹̌ѓelÁ�ÃÑh Geobacter ǋ͞ίkœѐiȒņ

W^>íǷl EPC �ĺ˸Wdʐ?h˴ƗK|ɉƣ̌ѓίkœѐ�οadGM^G> 

 
 

P-38�

|z��fȊʷ˽Q=Caŧ¶ȪéˠNf§�x¢§˛ƩˠS̼ùĵŖ AmpR
dÇELɓƏQ^`ăƟDba 
2Ɖſ Ǧł 1ΟǼŶ ɍ« 2ΟǚΔ ʋ̣ 3, 4, ̧Ȣ ̷ī 1Οͽ͠ Þ̏ 2, 4 

Ν1ǻɮŋͱ©ɮƁΟ2ǻŋ©ɲ|Ο3ǻŋͱ©̀Ο4ǻŋ©ơɲɦ͈ǉȣȚΞ�

�

� R-body flѽreb РûƫL�Ñ©Y~ĀĴƫ¡Î±�ϹkЫŨĂeF}ѽÒУk͞ίL˶˷Y~>

˪i �ÉÀ�ͧǀĬ˶ίk R-body lƹÛ �ÉÀ�kʟěiл×Y~Sfe̜|�~>¾Á̫ʊ˩

��°«�kʀ͎ί Azorhizobium caulinodans lѽĩ˶ίeF}hL|x reb Рûƫ��ºÌÎfWd

ďȤWdJ}ѽɬίL R-body �˶˷Y~fƹÛʊ˩͞ΊlʟěU�~>reb �ºÌÎǩ˱lѽЁĮȗ

ļƁƫ PraR y Lon ·Ì¦�Ñ�i{}БǚlȗļU�dG~Lѽ2-����Ê¡ÊЩѻ2OGѼƭƊÕe

Āˈih~fϢǄU�~>2OG l reb ·ÌÂÑ¡ÑiǀY~ PraR k͢Ũ�оƷY~Lѽˈǧi{~ļǺ

lħOɪϓɗeF~>ɬ̶̟el\kˈǧļǺʖʏkÒ̼�ϓɗY~SffW^> 
� <praR ɾѽ<lon ɾѽ<praR <lon ɾ�ѳˈÐĀˈeƐѨWѽSDS-PAGE ϓɴ̀�οa^fS�ѽ0-È�

¡À͖ș˶˩ϹĴϓШ͚ AmpC ǩ˱±¡ÑÎL reb �ºÌÎfl̖ŝY~SfLĸɗW^>ampC kЁ

ĮĎЖƁƫ AmpR i̓̚WѽampR ̡ƚɾk reb �ºÌÎǩ˱Э�ʣЄW^fS�ѽ<praR <ampR ɾ

el<praR ɾ{}xѳǦ˱Э�̦W^>SkSfK|ѽAmpR lѳˈɚi reb �ºÌÎǩ˱�ȗļY

~SfL̦źU�^>t^ѽampC ǩ˱�ˈǧĹiϦq^͢ɷѽ359K| 389kкeѳˈeF~rǧ

˱ЭLÔɕY~SfLĸɗW^>�Î´�ÉÎ;Ȇ� 259f 389eʣЄW^͢ɷѽ389el;ȆLÔɕ

W^>ampR ̡ƚɾѽampC ̡ƚɾel;ȆLhKa^>S�|k͢ɷK| AmpR Lˈǧĉƭ̏i ampC

ǩ˱ѽśo�Î´�ÉÎ;Ȇ�ļǺWdG~Sfxɗ|Kiha^> 
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P-39�

Acidithiobacillus ferridurans dɴ;Hf§��fɲɳQͭFaÿŖȣȚR̙ǟ 
2ţø ĚŖ, Δœ ʴģ, ɒ͓ «į 
Νǻ̆ŋͱ©ɲĬʝŚΞ 
 

�

B̓̏C 
˱Ɗ=̗�Ê�Ñƍ�ÎÂ«�˶˷ʲk̤̻Lɧt�dJ}=̺͚ƅƳ͞ί�˸G^˶˩Ʈ̏ɊʲL

ʴ̓�юwdG~>ɬ̶̟el=ЯЩŌ͞ί Acidithiobacillus ferridurans �˸G^�ÎÂ«�˶˷ʲkʋ

ϗ�οG=лДY~Ĵƫʖʏ�ϓɗY~^wiɬίk�®Àϓɴ�οa^> 
BɊʲÐ͢ɷC 
Acidithiobacillus ǋ͞ίlЯõƞixʦ͚�ѓƫĈ×ĂfWd˸G~SfL̜|�dG~>ʦ͚�ЩŌY

~ƓŨ=Я{}xƟOk�Ê�ÑLǹ|�~SfK|=ʦ͚l�ÎÂ«�˶˷k�Ê�ÑˌfWd

ОWdG~fͼI|�~>\Seɬ̶̟el=ʦ͚ϷŌLѳG Acidithiobacillus ferridurans �ПƳW=

tZɬ͞ίkƐѨʲ�ʋϗW^>́h~ѓƫĈ×ĂLƘʝi×I~ǳњ�Ϧq^͢ɷ=ʦ͚�˸G~S

feЯƐѨ{}xѳGίĂƻǧLǹ|�~SfL̤ϡU�=t^ʦ͚ƐѨiJGd�ÎÂ«�À��Î

�ƐƋÚiζ̴U[~SfiȒņW^>S�|k͢ɷl=ɬίɾi{adʦ͚f̺͚K|�ÎÂ«�L

˶˷eM~Sf�̦WdG~>ʘi=ɬ͞ίk�®Àϓɴ�οG=Ʊħh�®ÀФĶѻ͗ 2.9 MbѼ�ǹ

^>˱Ɗ=ʦ͚ЩŌy̺͚Сġiл×Y~Рûƫ�ũƳY~Sf�̓̏i=ѓƫĈ×ĂkНGy̺͚ˌ

kɥ˞Lɬ͞ίk¨ÈÎ��É·¨ÑÀi×I~ǳњ�ϓɴWdG~>íǷ=ѳŉ˰h�ÎÂ«�˶˷

LŤhРûƫȼƝɾkĄĳ�Ϟu~âƳeF~> 

 
 

P-40�

|z��fȊʷ˽RͿ��ʝȓɦQŪFa˃ˑưȁN˂˟øưȁ 
2Ȗɜ Ĳī 1Οʑˉ ģŖ 2ΟǚΕ ʋ̣ 3,5Ο̧Ȣ ̷ī 1Οͽ͠ Þ̏ 4,5 

Ν1 ǻɮŋͱ©ɮƁΟ2 ťǏŚͱ©ɬɲΟ3 ǻŋͱ©̀Ο4 ǻŋ©ɲ|Ο5 ǻŋ©ơ

ɲɦ͈ǉȣȚΞ 
�

� Azorhizobium caulinodans ORS571 lѽ¾Á̫ʊ˩��°«�i̺͚ƅƳžƲeF~Ϋ͎fʀ͎�ǱȒU

[~ʀ͎ίeF~>t^ѽɬίl�Ð�À�Ð¨¾¨Ð�Ì�¬ª�ªhgkї¾Á̫ʊ˩k�Î©

µ��¨exF~>ɬ̶̟elѽ�Ì�¬ª�ªiǀY~ɬίkȏɻ�̺͚ŏĴɰ÷ÕfʗÝɰ÷Õe

ʣЄWѽɬίk�Î©µ��¨fWdk˪Ȇ�ϓɗY~SffW^> 
� tZѽ̺͚ŏĴɰ÷Õeɬί�ȭ̲Y~fѽʀõƞixβixȏɻY~SfLĸɗW^>SkfMѽ

ÛΫkýжlȭ̲i{}ȗļU�^SfK|ѽɬίkȭ̲lƹÛk˶΅iϲȟ�KQ~fȮˉU�^> 
� ÒɊѽ̺͚ʗÝɰ÷Õeɬί�ȭ̲Y~fѽÛΫkýжLɬίkȭ̲i{}ĎЖU�^>^_Wѽƫ

βLѸŌWdG~SfK|ѽ˶΅ĎЖflͼI|�ZѽÒ̲k�¨Ë�ȁ͂elhGKfȮˉU�~>

Ɲ́ɾ�˸G^Ϟѯi{}ѽNod µ��¡ÑŨȒѽ̺͚ƅƳѽIAA ˶˷lÛΫýжilл×W

hGSfLɗ|Kiha^>ʘiѽЬ˶ƍɾi{~ȏɻ�Ϡ͞iϒƾW^>\k͢ɷѽʀkuh|Zβ

yΤixɬίLȏɻY~SfLɗ|Kiha^>ɡiѽS�|kȏɻУÿ�ѓƫџǽеeϒƾY~fѽ

͞Ίкъkuh|Zѽ͞ΊĬixɬίLȏɻWdG~SfLĸɗW^> 
� õÔkSfK|ѽ�Ì�¬ª�ªiǀWdl̴ʍ̏h˶΅ĎЖl̦UZѽǣ͇ƃќƏiȏɻY~keѽ

ɬίlǮĠŗίfWdȏɻWdG~ŤȆLͼI|�~> 
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P-41�

ɾͼ�hm�g£�ƕƸQ=Ca c-di-GMP Rͭ± 
2Ǽì�ͳȨΠ��ġ̴�Ãō 
����"�!(��#��%'���Δœ�ʴģ 	��ɒ͓�«į 	 

Ν1ǻ̆ŋ©ɲĬʝŚ,  2ǻ̆ŋͱ©ɲĬʝŚ, ȠƂŋͱ©ɲĬ��xz��Ξ 
 

�

BΈɜÐ̓̏Cǽ˶˩˦ɇѓʫiJQ~ѓʺ˶Ȓel=ѓʥŌƮʹȆǽ˶˩ѻEABѼLѓʍÔi°��

µ�ÊÀ�ǱȒY~SfLЫόfh~>ȓ?l EAB i{~ѓʍ°��µ�ÊÀkǱȒʖʏ�ɗ|KiY

~^w=ѓʥŌƮµÌÑ�ÊѻEFCѼ�й̌W=Â§Ê EAB eF~ Shewanella oneidensis MR-1 ɾkѓʍ

°��µ�ÊÀkǱȐϒƾ�οa^ѻKitayama et al., 2017 AEM 83:166Ѽ>\k͢ɷ=MR-1 ɾk°��µ

�ÊÀǱȐLƐƋkʺŊi{adƝŌY~Sf�̌ύW^>їʺʦɰ÷fʺʦɰ÷iJQ~Рûƫ̌˱

� DNA ¾��Ì�Ë�ϓɴi{}ʣЄW^fS�=c-di-GMP ŨȒШ͚��Ñ©Y~fͼI|�~Рû

ƫ SO_1646 Lʺʦɰ÷eџγǐ˱ÔɕY~SfL�Ka^>WKW=̌ѓ°��µ�ÊÀǱȒiJQ

~ c-di-GMP kǴŃlɪϓɗeF~>\Seɬ̶̟el SO_1646 kʖ�ϓɴW=̌ ѓ°��µ�ÊÀǱ

Ȓf c-di-GMP kлД�ɗ|KiY~Sf�̓̏fW^> 
BɊʲÐ͢ɷCSO_1646 ̡ƚɾ�ĄψW=͞ΊĬ c-di-GMP kƳЭ�οa^͢ɷ=Ь˶ɾfʣq c-di-GMP
k͞ΊĬ˘ǧLγWOĀÕY~SfL̦U�^>Sk͢ɷl=SO_1646 L MR-1 ɾiJGdÛόh

c-di-GMP ŨȒШ͚fWdĞOSf�̦źWdG~>t^ EFC �˸GdЬ˶ɾf SO_1646 ̡ƚɾkʺʦ

ɰ÷Õek°��µ�ÊÀǱȐfѓʺ˶Ȓ�Ϧq^͢ɷ=SO_1646 ̡ƚɾel°��µ�ÊÀǱȒLȗ

ļU�=ѓʺ˶ȒЭxĀÕWdG^>S�|kSfK|=MR-1 ɾiJGd SO_1646 Lѓʍ°��µ�

ÊÀkǱȒfѓʺ˶ȒiЫόhǴŃ�̦YSfL̦U�^>�

 
 

P-42�

ȓɦRñɻdÀ͉Faȓɦøɲ˽Rǅˀ 
2Κſ ǋĂΟ´͠ Ȧ̳Οďɹ àʹΟǴɂ ĭƋΟġŲ Þȡ 
ΝǻÂɮʝŋ©ɮƁ©ƧɲΞ 
 

�

B̓̏CЊǞ=˴ƗďħƍЇʌkƵ˱iūQd=ʊ˩ĥ̄�ʹȆŌY~ǽ˶˩ЇηiлǿLƺ[|�d

G~>WKWhL|=ʊ˩ĥ̄ʹȆŌŀfWdkǽ˶˩ЇηkƵ˸Ōćlт|�dG~>όƁkÒbf

Wd=ǽ˶˩l˴ƗkƝŌkǳњ�ŠQyYOʀƇiƳ̚WiOGSfLȦR|�~>t^=ʊ˩Ăi

ǽ˶˩�Ą˸U[~ǸɱkȬ͛ȕʲl=ƟOkɚкLKK~SfxόƁfͼI|�~>\Seɬ̶̟e

l=ʊ˩ĬiưƳiƳ̚Y~ʊ˩Ĭ˶ί�ǽ˶˩Ȭ͛kǀϰfW^>U|i=ǽ˶˩kʊ˩ĥ̄èЖʹ

ȆkϝĊiʊ˩͞Ί�ĺ˸W=Ȭ͛ȕʲkŉ˰Ō�Ƅ~ffxi=ʊ˩kĥ̄Ņ�èЖY~Ĭ˶ίkş

ǹ�Ϟu^> 
BɊʲÐ͢ɷCɥʖЇʲi{}ʂƐU�^ǅɳΰK| 31 ɾkĬ˶ί�œѐW=16S rRNA РûƫФĶ�

xfiǋ̲ũƳ�οa^>ϓɴLƱáW^ 25 ɾl Proteobacteria з=Actinobacteria з=Firmicutes зiĴ

ѠU�^>3 ɾlɎƒkǽ˶˩fk̖ũȆL 96ѺõÕeF}=ǋË¹Êeɉώhǽ˶˩eF~SfL̦

źU�^>bNi=ʊ˩͞ΊkʹȆЩ͚̲ѻROSѼk˶ȒЭfнǺȁ͂kǯUi̖лLF~Sfi̓̚

W=¡°� BY-2 ͞Ίk ROS ˶Ȓ�ȥʒfWdǽ˶˩�ϝĊW^>\k͢ɷ=GObKkşǹɾl=BY-2
͞Ίffxi�Î�Å¹Ñ�ÇÎY~Sfi{}=�É·¨��Îѻ�É�¡ÑѼϢǄȆk ROS ˶Ȓ�

èЖW^>чȆ�̦W^Ĭ˶ίibGd=˱Ɗ=ʊ˩Ă�ĺ˸WḋŗίiǀY~;̇ȆϞѯ�οad

G~fS�eF~>�
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P-43�

ï|§vªq¡z III LitR dßǪFa Burkholderia multivorans RïÙŗʂP̼ù

̤ʲQͭFa̙ǽ 
7̘� ƭ4Ε͠(ʀΖ) Ā˕4®ɵ� ̷Ʀ4Ε͠� ˴ǣ 
Νǚŋ©ɲ̵ʝ©ɲĬʒΞ 

�

B̓̏CľƠúeȓ?l=ƈƛ͞ί Burkholderia multivorans iJQ~Ĥĉƭ̏hβЩŨȒkĎЖL=Ĥ�

Î�ÑƍЁĮϦ͆λ̎Ϲ�È� III LitR i{adļǺU�~Sf=h|oi\kĤȏ̜©Á�ÎkǱȒf

DNA ͢Ũi 3 bk Cys ʜƑLȀћkǴŃ�ȟHSf�ƒŰW^>ɬƠúel=B. multivorans LɥY~

ĤϢǄȆРûƫk·ÌÂÑ¡ÑʏГiлY~ϓɴ͢ɷ�ÚǿǐςY~> 
BɊʲÐ͢ɷClXwi=Modified 5’-RACE ʲi{adɬίLɥY~ĤϢǄȆРûƫk 5 bkЁĮй

ƨ˜�ʬƳW^>\kH`k 2 bk·ÌÂÑ¡ÑќƏl=ƠΔίk˶΅iȀћh��¾Ɓƫ570kϡϫФ

ĶiþdG~SfK|=ǀȁY~5ƁƫeF~5RpoDi{adϡϫU�~SfLȮˉU�^>ʜ}k 3 b

k·ÌÂÑ¡ÑќƏl570kϡϫФĶiѠþWdGhGL=ďƭU�dG~-10 f-35 ФĶL5LitSi{a

dϡϫU�~SfL̦źU�^>\Se=One-Hybrid system ʲi{ad\�|k·ÌÂÑ¡ÑќƏf5
LitSk̖åĄ˸�ϓɴW^fS�=Ùͽкe˪́̏h̖åĄ˸�̦W^>ʘi=LitR k͢ŨќƏ��Ê�

µ¨�¤��i{adϦɼW^fS�=5RpoDĉƭȆ·ÌÂÑ¡ÑkЁĮйƨ˜K|-30҈-50 kÿͶi͢

ŨФĶLƭƊY~SfL̦źU�^>t^=ĤˣǂǷiĤϢǄȆРûƫkЁĮLйƨU�~tekɚк

�őƳЭ RT-PCR eϦq^fS�=5RpoD ĉƭȆРûƫkЁĮl 10 Ĵkкi=5LitS ĉƭȆРûƫl 20
ĴeÔɕW^>S�|kSfK|=B. multivorans kĤĉƭ̏hЁĮϦ͆l=3 bkЁĮϦ͆λ̎Ϲi{a

d 2 ʞш̏iļǺU�~SfLȮˉU�^>�

 
 

P-44�

¢§un�ȭ��¢§dÿ̙FaơɲɦRǅˀ 
2ɵ�˱Š 1Ο´ſ ė¹ 2ΟġŲ Þȡ 1 

Ν1ǻÂɮʝŋ©ɮƁ©ƧɲΟ2̀ʒȣȚΞ 
 

�

B̓̏C�³L˷˶Y~ŌŨ˩kH`=ƟOk˶˩iȊǳњ�śsYxkl�³ʢfųm�~>Úex=

ÉÎ�ɷƵi̚˶Y~ Penicillium expansum L˷˶Y~±¥ÉÎl=ʢȆkǯUK|Ɔы̏iώļU�d

J}=фřȖπkй̌Lɧt�dG~>ǽ˶˩ʖ�ĺ˸W^ɊʲlɥŉhȕʞkÒbe=S�tei

±¥ÉÎ�§���±¥ÉÎЩy���È��ÑÊiƝȰY~ǽ˶˩LƒŰU�dG~>ɬ̶̟el=

ɉώ±¥ÉÎĴϓǽ˶˩kşǹ�̓̏fWd=Ȭ͛�ƵɋW^> 
BɊʲÐ͢ɷC±¥ÉÎ�˛͚ˌfWdŭvˀĂƐƋiƈƛ�Î·Ê�ȭ̲W=ƐѨˀk˗ǧkƘŇ�

ǽ˶˩k˶΅kȥʒfWd±¥ÉÎĴϓίkȬ͛�οa^>˶΅L̤ϡU�^�Î·ÊibGdl=ѳ

ВˀĂ�Ì¾¨�Èµ�ÑeƐѨˀĬk±¥ÉÎŭɥЭ�ˉƳW^>\k͢ɷ=510 kƈƛ�Î·ÊK|

ĭ˱{OƐѨǷi±¥ÉÎL˅ǆY~ǽ˶˩ю̴͖� 2 bşǹW^>S�|kю̴͖K| TUS-MM1=

TUS-MM2 fŴŪW^ 2 ɾLœѐU�=ITS1 ќƏk�Ñ��Î�ϓɴi{}=\�]� Acremonium ǋ=

Fusarium ǋk͕˫ίfȮƳU�^>ɬ̶̟el=TUS-MM1 ɾkĴϓʹȆ�Ϡ͞iϝĊW^>TUS-MM1

ɾkΊƫȑ˗ˀi±¥ÉÎ�˃ŇWdȧfHW^fS�=±¥ÉÎkƠǛh˅ǆL̤ϡU�^>ˏίĲ

˲W^Ίƫȑ˗ˀi±¥ÉÎ�˃ŇW^�Î·Êel=\k˅ǆLύ|�hKa^>S�{}=˶M^

TUS-MM1 ɾkȤbШ͚ʹȆi{}±¥ÉÎL˅ǆWdG~fͼI|�=TUS-MM1 ɾl±¥ÉÎĴϓʹ

Ȇ�ɥWdG~SfL̦źU�^>˱Ɗ=U|h~ʋϜƵѯ�ЖwdG~fS�eF~> 
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P-45�

Óf§��i�ǹËQ=Caÿ̎͜ȬRÛòƸͨd̢ŮFaxr�£R̙ǽ 
2ſĠ Ɨř 1, ȶŹ :; 2, ʉɜ ǫŖ 1,3, ïɜ Ɋ 1,3 
Ν1ǚŋͱɲ̵ʝ, 2ǚŋɲ̵ʝ©ɲĬĎ, 3ǚŋɲ̵ʝ©B_EΞ 
 

�

B̓̏CĴτШʡ Schizosaccharomyces pombe lѽĀ�ÎÂ«�À (NH4
+) ƐƋiJGdБǚfĺh}ƽơƐ

ƋkĬУiċĦY~>SkċĦȒжilѽ�ÎÂ«�À¨ÈÎ�½Ñ¡ÑAmt1 LȀόeF~SfLɗ|Kf

hadG~>NH4
+˘ǧ�ÔR~f amt1Δ ɾkċĦȒжLƀǻY~SfK|ѽş}Љt�^ NH4

+F~Gl\k

óϪ˷˩L��ªÊfhadG~SfL̦źU�^>\kƵĂ�ϓɗY~^wѽ�ÎÂ«�óϪiл�~Ш͚ 
(NADP ĉƭȆ�Ê¡¿ÎЩΎʦ͚Ш͚ѽNAD ĉƭȆ�Ê¡¿ÎЩΎʦ͚Ш͚ѽ�Ê¡¿ÎŨȒШ͚ѽ�Ê¡

¿ÎЩŨȒШ͚) kРûƫ̡ƚɾ (\�]� gdh1Δ, gdh2Δ, gln1Δ, glt1Δɾ) LɎiĄψU�dG~>ɬ̶̟k

̓̏l=ċĦȒжk̰ǧfóϪ˷˩˘ǧkлč�ɗ|KiY~SfeF~> 
BɊʲÐ͢ɷC3 ̲ѠkäЫ̡ƚɾ (gdh1Δ gdh2Δ, gdh1Δ glt1Δ, gdh2Δ glt1Δɾ) �ĄψW^>œˬ̡ƚɾfЬ˶

ƍɾ�ŭw^ϖ 8 ɾ�˸Gdѽŧ̲̺͚ˌƐƋ (10 mM NH4
+, 10 mM Gln, 10 mM Glu) ek˶΅�Ϧq^>gdh1Δ

ɾf gdh1Δ gdh2Δ ɾl NH4
+ek˶΅LЬ˶ƍɾ{}xЗKa^>�Ê¡¿ÎЩ�ŨȒY~Ш͚�ʗO gdh1Δ 

glt1ΔɾlâȌiŝW Gln ex˶΅�̦W^>Sk˲˺fWd�Ê¡¿ªÑ�kл×LͼI|�^>t^ѽ0.76 
mM NH4

+�ŭv LNB ƐƋe 309, 14 ɏкƐѨ�οa^ǷѽƐƋςјk͞Ί�ʦeʷGʺYSfeċĦȒжk

̰ǧ�Ϧq^>ΠŲˁGSfiѽglt1Δ ɾlЬ˶ƍɾfƐƋςјek˶΅iǕLhGixKK�|ZѽЬ˶ƍ

ɾ{}xċĦȒжk̰ǧLĀKa^>ċĦȒжk̰ǧfóϪ͡Ͻ˷˩˘ǧk̖л�Ϧq~^wѽGC-MS f LC
�˸Gd/-ketoglutaric acid, NH4

+, Gln, Glu kˉƳ�οadG~>  

 
 

P-46�

ǚïǓĎ̰QɾɲFaʋ˽dï̚ŕȪ˽MͮͲFaH\Qƥ̓Pʋ˽ğR 
ˊ˔ʂ̙ǽ=^UͮͲRH\R¼Ą̠Β 
2ůʫĘ Ι̋ 14ɉ ˾Ǌ 14̇ž ǡ 24ͣǰ Ǧ 1,2 
Ν1ǻɮŋ©Ƨɲ42ǻɮŋ©ˌʒΞ 

�

B̓̏CɏḨ̂ƿɄŌϳkςјilƝΣWdG~УĴLύ|�ѽ\kŗƁl̙ίǩ˶i{~xk_f

ͼI|�dG~>WKWѽŗƁfh~̙ίkʚ̤hũƳlU�dJ|Zѽ̙ί̌˶kâнʲibGdk

̶̟xЖ�eGhG^wѽĐǻĄʌõƞiϓʬ̓LhG>\Seɬ̶̟el=ɄŌϳςјǐ˶WdG

~̙ίškϓɴf=ĤϔƩkʟίŉɷ�ĺ˸Wd̙ίǩ˶�нPSf�̓̏fW^> 
BɊʲÐ͢ɷCƐѨʲi{}ѽɄŌϳJ{oɏĤΜˠ˴Ɨ˺ɱ̙ί 34 ɾLĴѐU�dG~>S�|�ũ

ƳY~^wi 18S rRNA J{o ITS Рûƫ�˸G^͖ͦϓɴ�οa^>t^ѽ̿ ÓØó�Ñ��Î�Ñ�

˸G^їƐѨʲ̙̏ίšϓɴ�οG=ɄŌϳǐ˶Y~̙ίkͪͷ̏ϓɴxϞu^>U|i=ãľϞѯ

fWdѽΘJ{oʄʮǲΣˑɩ˨iĴѐɾ�ȭ̲Wѽ̌˶Y~̙ίkʐƫ�͡ɚ̏iϒƾW^> 
ƐѨʲk͢ɷѽɄŌϳ˺ɱɾl Penicillium ǋf Cladosporium ǋiЊͰh̙ίLÛeF}ѽɏĤΜˠ˴

Ɨ˺ɱɾl Pestalotia ǋ̀eFa^>ǸadѽɄŌϳ˺ɱ̙ίlÒΡ̏hǫ͈˩ǐ˶Y~̙ίeF~Ť

ȆL̦źU�^>t^ѽїƐѨʲelѽɄŌϳil Baudoinia ǋf Penicillium ǋiЊͰh̲LÛeѽɏ

ĤΜˠ˴Ɨil Aspergillus ǋf Penicillium ǋiЊͰh̲LÛiƭƊWdG~SfLĸɗW^>S�|k

͢ɷlƐѨʲi{adlǹ|�Zѽ̙ίškͪͷ̏ϓɴ�χƱY~xkeFa^> 
ɬ̌ςiыWdl=ʜ}kĴѐɾk͖ͦϓɴJ{oїƐѨ�Î·Êk̙ίšϓɴ͢ɷxƒŰY~ffx

i=нфk^wkãľϞѯ͢ɷibGdxƒŰY~âƳeF~> 
�
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P-47�

��ˤø˂˽Q^azq¥ªzf�¥r½ʹR̵ĎƩ̤Ȅ 
2ßĽɊ̳��Ɖ̳͠Ŗ��̍ɵ˩��̒űÞƋ 
Νǚŋͱɲ̵ʝΞ 
 

�

a?>b�@E�uz^��¥¨�y�£�¨�-�h+`w�G|vKi$�rq��¥¨�[�*Y�&o�

�¢�Gy�"v^p��y�¤�������,LyS��Qrtd�_#`zl�}ux^Aspergillus oryzae
~ Microbacterium saccharophilumh89o�]-�£���¡���¨�yGWC�:�	:nt^��¥¨�y
�£�¨�-�h�£�� ¦^N-���£�£�� ¦, �£�¥¦Z, f�{�£�¥¦Z� �xKi$�r
q��¥� ¦^N-���£��¥� ¦^��¥¦Z^f�{��¥¦Z� �y�"x"
nq_7�^l�� 4 D
[y��¥¨���¥��GyM�HPx�o��.�)�S�ntd�_'=Ruz^l�}ux ��qJ

)xsdt��o�_ 
a%0§J)b��M�;(y�Dy Bifidobacterium�f�{ Lactobacillus�yHP��\�^96��£�¤¨
��:d^��¢�GyI5�h 30 mMxw��exUFnqMRS��xl��P�2�n�\�Qrq_P�
y�.z^�£��¤¨�¢¨�¨�:dt OD655 xfk��\1y4��3�nS�nq_pyJ)^

Bifidobacterium�v Lactobacillus�HPz^�N>x��¢�Gx�o�V!z��¥¨�v/Xnt�gr
q_ngn^Bifidobacterium longum subsp. infantisuz^�"nq�ty��¥¨���¥��G�OjVui
�lvhATuiq_lylvg�^�¢�GyVxzDx��6<!hc�lvhB�m�q_ 
�

 
 

P-48�

˂˽R����r¢n§Ŵ? TiO1ï̚ŕȪ˽Q±<aƙRȔ̜ 
7Εű�ˋ· 1Οŋž�ÕȻ 1ΟŶǳ�ȨǱ 1Ο̇ž�ǡ 2Οͣǰ�Ǧ 1.2�
1ǻɮŋ©ƧɲΟ2ǻɮŋ©ˌʒ�

 
�

B̓̏CĤϔƩŝȁi{~ʟίŉɷlѽTiO8i͜ƞͭ�ˣǂY~Sfe˷˶Y~ʹȆЩ͚̲kǯGЩŌ

Ņi{~xkeF~>WKWѽʟίÁ�«�ÀkϠ͞lɪ_ƱħiϓɗU�dJ|Zѽº·£©�É�

ÎǌiǀY~ĤϔƩŝȁilѽåGi̖ŝY~ƒŰLƭƊWdG~kL˱˫eF~>\Seɬ̶̟elѽ

ΧΊ�ǱȒ[Zѽº·£©�É�ÎǌLŖG�ÈÀчȆʅίeF~ Lactobacillus plantarum JCM1149Tfѽ

\k·Ì¨·È�¨͞Ίѽ\Wd͞Ίƙ�Ȥ^hG Mesoplasma florum NBRC100688TiǀWdĤϔƩŝȁ

�οa^ǷѽBacLight μĤϞηi{~͞ΊΗȴě˰ϝĊ�οGѽ\�]�kʛˏВǧkНGi̓̚Y~

Sfeѽº·£©�É�ÎǌLĤϔƩŝȁi×I~ǳњibGdɗ|KiY~Sf�̓̏fW^> 
BɊʲÐ͢ɷCŧ͞Ίȑ˗ˀ 100 µL iǀWd BacLight μĤϞη 0.3 µL ŇIѽɞȔe 15 ĴкіͶW^>

\kǷѽɏɬǓʌώʁѻJISѼk JIS R-1702 iˍX^ƵѯϝĊ͖�ʏ͈Wѽŧ͞ΊiǀWdĤϔƩŝȁ�

οa^>ĤϔƩŝȁǷѽ͞ΊΗїȴě˰Yh�`˶ƭ˰�̈́ĳW^>\k͢ɷѽº·£©�É�Îǌk

F~ɪĲ˲͞ΊkɊLʛˏWyYGSfLĴKa^>t^ѽ·Ì¨·È�¨͞Ί�ĄψY~ыi˃ŇY

~͞ΊƙνϓШ͚LĤϔƩŝȁ�ȗļY~ŤȆ�ϝĊW^fS�ѽ͞ΊƙνϓШ͚k˃ŇL·Ì¨·

È�¨͞Ίk˶ƭ˰ĀÕȗļkŗƁelhGSfLĴKa^>U|iѽM. florum NBRC100688Tkʛˏ˰

f·Ì¨·È�¨͞Ίk˶ˏ˰iɥȎǕlu|�hKa^>õÔk͢ɷK|ѽº·£©�É�ÎǌLƭ

ƊY~SfeѽĤϔƩi{~ʟίŉɷlĎЖU�~SfL̦źU�^>�
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P-49�

Kaistia sp. 32K ȈRŁΌ®ɏ´MR Methylobacterium sp. ME121 ȈR�hm�

g£�ƕƸQ±<aƙ 
7̅¾ ʚǟ 1, ˳Ǿ Õ 1, ɏȰ İ 2, ´Ǹ · 2, Ì̇ Ǐė 1 
Ν1ǻɁŋͱ©ɲĬʝŚ, 2ʮȿŋ©ɲĬɱņʺΞ 

�

B̓̏C� Μˠ˾elƟOk͞ίũƜLåGiǳњWŨG˶ȈWdG~SfLͼI|�~>SkSfK

|ѽЊǞѽ́h~̲кk͞ίũƜ�ȎƄ̏i˂ŨWƐѨY~ĩƐѨk̶̟ƒŰLƘŇWdG~>ɬ̶̟

elѽũÒƈƛ�Î·ÊK|ĴѐU�^ Methylobacterium sp. ME121 ɾ (ЙŊȆF}ѽME121 ɾ)f Kaistia 
sp. 32K ɾ (ЙŊȆhWѽ32K ɾ)�Ć˸W^>S�teѽ32K ɾ�ŨȒƐƋeƐѨWdşǹW^ 32K ɾƐ

ѨÔ˄iJGd ME121 ɾkИʵВǧūÔLϒƾU�^>ME121 ɾkЙŊȆūÔilѽ32K ɾkίĂƞƟ

͓ѠLлčWdG~fȮƳU�^>ίĂƞƟ͓Ѡl°��µ�ÊÀǱȒkÛȒĴeF~SfK|ѽɬ̟

̶e 32K ɾƐѨÔ˄�Ć˸Wd ME121 ɾk°��µ�ÊÀǱȒpkǳњ�ϦɼY~Sf�̓̏fW^> 
BɊʲÐ͢ɷC� °��µ�ÊÀǱȒЭl�É�¡Ê°��Ë¤¨ɻΣʲ�˸GdϝĊW^>ŨȒƐƋ

iJGdѽME121 ɾl°��µ�ÊÀ�ǱȒWhGLѽ32K ɾl°��µ�ÊÀ�ǱȒY~SfLɗ|

Kfha^>ME121 ɾf 32K ɾkĩƐѨɚf 32K ɾkœˬƐѨɚeʣЄY~fѽĩƐѨɚkɊLɥȎh

°��µ�ÊÀǱȒЭkƘŇLϒƾU�^>ʘiŨȒƐƋelhOѽ32K ɾkƐѨÔ˄�˸Gd°��

µ�ÊÀǱȒЭkƳЭ�οa^>32K ɾƐѨÔ˄iJGdѽME121 ɾL°��µ�ÊÀ�ǱȒY~Sf

Lɗ|Kfha^>S�|k͢ɷK|ѽ32K ɾL˶˷Y~˩Ϲi{ad ME121 ɾL°��µ�ÊÀ�Ǳ

ȒWѽĩƐѨɚil{}ƟЭk°��µ�ÊÀ�ǱȒWŨHSfLȮƾU�^>íǷl ME121 ɾf 32K
ɾkĩƐѨɚiJQ~°��µ�ÊÀǱȒfЙŊȆūÔkлč�ɗ|KiY~âƳeF~> 

 
 

P-50�

ƠɱľȴȰɇĎȜQ=CaÊ̪ɳɦ̓ȳ˂˽?ƥ̓NFaɦ̸Rɧş 
 
7ŵǳ ǣ̏ΟŹɵ ʽƄΟͣǰ Ǧ 
� Νǻɮŋ©ƧɲΞ 

�

B̓̏Cǰ̶̟ƶeЙЁWdG~Ǽ˴ƍʪʦʻŌʑK|=ñk͞ίѻ¸Ê±Ñ͞ίѼL˷˶Y~˩Ϲ�

ȀόfY~óϪ˷˩όʨ͞ίLĴѐU�dG~>WKW=\kóϪ˷˩Lgk{Hh˩ϹhkKl=t

_ϓɗU�dGhG>t^=˶˩ifadЯlȀόÖŤʗhġ͚eF~L=˴ƗÚi˶˩Lĺ˸eM~

ИѐЯlт|�dG~>WKW=ǽ˶˩lЯˮǹƁƫeF~�§Ìµ���ȽĳW=\��ñkǽ˶˩

L˶΅i˸GdG~SfLɗ|KfhadG~>\Seɬ̶̟el=˶΅ƁƫeF~óϪ˷˩kȆϹÐ

ʏГ�ɗ|KiW=U|ilóϪ˷˩όʨ͞ίk˶΅fЯfkлДȆ�ύĳYSf�̓̏fW^> 
BȕʲÐ͢ɷCɬ̶̟el=¸Ê±Ñ͞ί JS5h ɾfóϪ˷˩όʨ͞ί 3Cr ɾ�ĈϞW^>JS5h ɾ�ëǓ

ʪʦˀĂƐƋeƐѨǷ=ίĂ�фřW=JS5h ɾƐѨ˙ˀ�ǹ^>\Wd=Ĵˀ=˘ͱ�οG=Ў̖�É

��Ê�Ì¾¨�Èµ�ÑeĴ˽Ƿ=ǹ|�^µÈ��ÇÎ�àƅW=ëǓʪʦeĭˎϓW^>S�|

kˎˀi 3Cr ɾ�ʊίW=˶΅�̤ϡY~Sfe=˶΅ƁƫeF~óϪ˷˩Lŭt�dG~µÈ��Ç

Î�˪ƳW=NMR ˉƳ�οa^>t^=ëǓʪʦƐƋf=ƖŌЯ(:)�ŇI^ëǓʪʦƐƋe JS5h ɾƐ

Ѩ˙ˀ�ĄψW=\�]�i 3Cr ɾ�ʊί=ƐѨW^>\k͢ɷ=˶΅ƁƫeF~óϪ˷˩lº·£©

eF~ŤȆL̦źU�^>t^=JS5h ɾkЯ˃ŇƐѨ˙ˀl˞˃ŇƐѨ˙ˀfʣq=3Cr ɾk˶΅L

ĎЖU�^>JS5h ɾk˞˃ŇƐѨ˙ˀiЯ�˃ŇWdx 3Cr ɾk˶΅iǳњlśsUhKa^>SkS

fK|Яl 3Cr ɾi̕ȭǳњ�śsUZ=JS5h ɾkóϪiǳњ�×IdG~fͼI|�~> 
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P-51�

�hq¥Ɇ̺dɴ;H½͟Ŵ�hq¥n�|£Q^a˂˽ÿƃRăƟ 
21ΔȢ ǣƉΟ2̯ʛ ÷Ο2ůſ ĭ˗Ο2͠Ǹ ǨƖΟ2Andrew S. Utada 
(1ʮȿŋ©ɲĬɱņŚ˖Ο 2ʮȿŋ©ɲĬɱņʺ) 
 

�

B̓̏C͞ίl͞ΊƞƟ͓Ѡ�ȽĳY~SfeίĂLıюWѽюƂ�ǱȒY~>Sk{HhıюĂkć

fWdѽʦĲ˲i˸G|�~�È«ÅÑÊhgL̜|�dG~>�È«ÅÑÊkĬęfƞęiĺh~

͞ί̲LǉƊWdJ}ѽ\kǉƊȆi{adʹȆLѳtadG~fͼI|�~>WKWhL|=͞ίk

ǉƊLgk{HiıюĂkʹȆiǳњ�×I~KkϠ͞hÁ�«�Àfɚ̷к̏hϓɴlhU�dGh

G>ɬ̶̟el=ıюĂk͞ίǉƊkļǺf\kʹȆkлč�ɗ|KiY~^wiѽ͞ί�ŋȢY~ä

Ыǌk�·�Ê�¾��ÌʺϽeǱȒW^> 
BɊʲÐ͢ɷC¾��Ì�·�Êl¾��ÌʺϽÚeѽх��ÎeF~�Ê�ÎЩˎˀ���ÊfʺY

SfeßŌѻ�¾Ê�ÇÎѼU[ѽч��ÎeF~ƖŌ�Ê��ÀˎˀʑiŇI~SfeĄȒW^>ʺ

Ͻk˕ЈkǅUG¾��ÌʺϽeĄȒW^¾��Ì�·�Ê�ѽ{}˕ЈkƠMh¾��ÌʺϽe�Ê

�ÎЩiĭŋȢY~SfeäЫǌk¾��Ì�·�Ê�ĄȒW^>t^=�Ê�ÎЩˎˀiίĂ�˂Ũ

WdJOSfe=¾��Ì�·�Êpk͞ίkŋȢxŤeFa^>ɬ¾��Ì�·�ÊlџǽеÕe

kϒƾL͡ɚ̏iοI~fGH˪Ǿ�Ȥb>íǷl=́h~�·�Êǌi͞ί�ǉƊU[=ǉƊfʹȆ

kлč�ϓɴWdGO> 

 
 

P-52�

ƠɱľȴȰɇĎȜøQ=CaÈR˂˽>_RÊ̪ɳɦQ^`ɲ˝?ĢˠP˂˽

Rʺˆ̙ǽ 
7ͣǰ ͎˾, Źɵ ʽƄ, ͣǰ Ǧ 
Νǻɮŋ©ƧɲΞ 

�

B̓̏C͞ί�͖ͦϓɴY~Sflѽ\k͞ίkЖŌÔkÿͶcQ�οHSfeF}ѽũɚi̲ƟʐȆ

kϓɗiͳL~fɨǵU�dG~>ǰ̶̟ƶelѽǼ˴ƍʪʦʻŌʑ�ʏ͈WѽëǓʪʦ� 1 ЕкѽǼ

˴U[dĲ˲WdG~>ģο̶̟iJGdѽëǓʪʦƐƋel˶΅[ZѽĲ˲ʦ�˸G^ƐƋeku˶

΅Y~óϪ˷˩όʨ͞ί 3 ɾLĴѐU�ѽS�|l 16S rRNA РûƫkУĴƖƑФĶϓɴe̖ũĖL 99%

õÕeF}ѽɉ̲elhGKfͼI|�^>ɬ̶̟elѽǼ˴ƍʪʦʻŌʑ˺ɱkóϪ˷˩όʨ͞ί 3

ɾ (3Cr ɾѽ5Fr ɾѽHS3 ɾ) �˸Gdς˱Ǳ�ͪͷ̏iϓɴY~fĩiѽrsħdk 16S rRNA РûƫƖ

ƑФĶ�˸G^Ĵƫ͖ͦϓɴ�οGѽS�| 3 ɾkɉǋɉ̲kȯż�οHSf�̓̏fW^> 

BɊʲÐ͢ɷCĴѐɾk 16S rRNA РûƫkħƖƑФĶ�ʬƳW^>U|iѽģο̶̟eϓɴАÚeFa

^ HS3 ɾkĴƫ͖ͦϓɴ�οa^>ǱȐƮ̏ϓɴl�Ì«Ñϒƾѽ�ÈÀɻΣѽϻɼƍѓƫџǽе�˸

G^͞ΊǱȐkϒƾi{}οa^>˶˲˶ŌƮ̏Ȇ˫l API ZYMѻbioMérieuxѼ�˸Gdŧ̲Ш͚ʹȆ

kɥ˞�ĸƳWѽU|il˶΅ˈǧkˉƳxοa^>\k͢ɷѽHS3 ɾk 16S rRNA РûƫƖƑФĶl

Pseudomonas caeni HY-14Tf̖ũĖL 97.3%fh}ѽɉǋkŤȆL̦źU�^>Ĵѐɾ 3 ɾlĩi�È

ÀхȆkʅίeѽ�Ì«Ñl�ÉÑÀΣe 1҈3 mm kƠMUeFa^>˶ ΅Ťˈǧl 3 ɾĩi 10҈379
eѽ˶΅ΞОˈǧl 3Cr ɾf 5Fr ɾel 209ѽHS3 ɾel 259eFa^>hJѽĪĂ̏h 3 ɾk˶˲˶

ŌƮ̏Ȇ˫ibGdľςǰɏiƒŰY~âƳeF~> 
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P-53�

�hm�zdĘǖNEH�¥x§̢ŮÖRơɲɦɲɳ 
7ŽŸ ʐȸΟÔ6ã ǪΙΟȏű ÞÇΟſż ƦƲΟΔ̮ ʈȡ 
(ʮȿŋ©ɲĬɱņ) 
 

�

B̓̏C� £Ì�ÎϢǄĂilѽŎηŶyŌ͑ŶѽѫɇhgkŗɇiǛǣOĺ˸U�~˷ʌÔЫόhŌ

Ũ˩LƟGLѽ\kƠЭ˶˷lŌƮŨȒiĉƭWdG~>˪i=�¾ÊЩlʐ?h£Ì�ÎϢǄĂ�˶

˷Y~ыkĳ̌˩ϹfWd=£È¿Îl�¦�ÑÊ�¿ÎψŀhgfWdĺ˸U�~Ыόh£Ì�ÎϢ

ǄĂeF~>S�|ŌŨ˩kȤͨ̏˶˷k^wkóɢʲfWdѽ˴ƗϲήkЃ˅LɨǵeM~̌Ш˶˷

Ȗπk̤̻lЫόeF~>ɬ̶̟elѽ�Ê�Ñ��ŗɇfW^͠ȰIƠΔίi{~£Ì�ÎϢǄĂk

̌Ш˶˷�̓̏fW^> 
BɊʲÐ͢ɷC� Escherichia coli BL21(DE3)kóϪȼƝ�οHSfi{}£Ì�Îѳ˶˷ί�ĄψW^>

µ�Ñ©°¤�оƷkϓф�Y~Sfe��¿Щ͡Ͻ�ǯŌWѽ·Ëµ�ÎЩΎʦ͚Ш͚��Ñ©Y~

tyrA �ѳ̌˱U[^fS�ѽ 72 ɚкkƐѨe�Ê�Ñ��ƑϹfWd 1.4 g/L k£Ì�Î�˶˷W^(ǀ
͓Ş˰ 5.1Ѻ(w/v))>Sk£Ì�Î˶˷ίiʐ?h̲́Ш͚�ǄĦY~Sfi{adѽ£Ì�ÎϢǄĂk

˶˷�οa^>Rhodotorula glutinis ˺ɱkΎ�ÎÂ«�Ш͚�£Ì�Î˶˷ίiǄĦY~Sfi{adѽ 
48 ɚкkƐѨe 0.29 g/L k�¾ÊЩ�˶˷W^>t^ѽ¨¾¨˺ɱkΎ˛ЩШ͚�£Ì�Î˶˷ίiǄ

ĦY~Sfi{adѽ24 ɚкkƐѨe 0.20 g/L k£È¿Îk˶˷L̤ϡeM^> 

 
 

P-54�

h�;]Jɼ˽Q=CaȉǒăƟĵŖRǅˀ�

2Λ̇�˙ōΟ˼ɜ�ÕǕΟ˹Ɏ�̳¹Οͥã�ΔƦ�

� �ǻÂɮŋ©Ƨɴɲɦ��

 
�

B̓̏C�  
�iЫό̇Ʒ�ǭMϼSY�Gx`̇ί (Pyricularia oryzae) lȏɻ˪́̏žƲeF~ò̚žk

ǱȒK|Ȓˤtek͞ΊĴŌɚ�фMѽ1 bkɿLщƙiðĵ|�^œɿ͞ΊeʏȒU�~>ЊͰeF~

��±Î�³ (Neurospore crassa) hgkƟɿ͞ΊeʏȒU�~͕˫ίxωɁƭƊY~LѽɿɁļǺʖ

ʏi̓̚W^̶̟lǆhOɪϓɗh˜LƟG>ɬ̶̟lœɿ͞ΊeʏȒU�~�Gx`̇ίkɿɁļ

ǺƁƫkȬ͛f\kʖϓɴ�οHSfeѽɿɁļǺʖʏf\k˶˩Ʈ̏ȎͺkÒ̼�ɗ|KiY~S

f�̓̏fY~> 
BɊʲÐ͢ɷC� � � �  
ȓ?l�Gx`̇ίk²�¨Î H3 � GFP eŤϏŌW^ H3::GFP ɾ�ĄĳWѽ��Ì°�¦É�À

ʲ�˸G^ÈÎ¢ÀРûƫ̡ƚi{~ɿɁļǺƁƫkȬ͛�οa^>ǹ|�^ 994 kȮƳǱϹЁȰɾk

μĤϒƾi{}ѽɽѨί͕iJGdɿɁ́ǚ�̦Y 8 ɾ�œѐW^>S�|́ǚɾkH` 7 ɾelĴ˶

ƫiJGdщƙkʿƢyКłǱȒѽɿɁkƘ˅�̦W^SfK|ѽщƙǱȒyɿkǉƊѽ\�|�ļǺ

Y~͞ΊűɨhgLɬ̶̟iл×Y~SfLȮˉU�^>ʜ}k 1 ɾelѽĴ˶ƫǱȒК̰�͡~Sf

eɽѨί͕ɚiϒƾU�^²�¨Î H3 k GFP μĤkʿƢLύ|�^>DAPI ɻΣiJGdlʚǚhɿ

kɻΣLϡw|�^SfK|ѽ͞ΊĴŌɚ˪́̏hɻΣĂʏȒḱǚi{~xkfͼI|�^> 
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P-55 

˯ΎǙf�§Rɾ͜ɲɳxz��RȚʳ 
2ʃſ� «��ȏű� ÞÇ��Δ̮� ʈȡ�

Νʮȿŋ©ɲĬɱņΞ�

 
�

BΈɜCΥѫɍ�¿ÎkÒ̲eF~Υѫɍ��¿Îlѽ̲?k�Ê¼ÎЩѠfŝȁU[~Sfeѳ;˥

śoɥʖˎŀŤˎȆiĠ�^�È¿©ʔΌLǹ|�~>ȓ?lS�teiѽɉώ�È¿©ʔΌkŗɇf

Wdĺ˸ŤhɉώΥѫɍ��¿ÎǩШ˶˷iȒņWdG~>ɬ̶̟lѽ�ÃÑµ�ÑÁÎ¡Ñ�˸

G^ƠЭƐѨi{adSkΥѫɍ��¿Î�ƠЭǐШ˶˷Y~��¦À�ʏ͈Y~Sf�̓̏fY

~> 

BɊʲÐ͢ɷCPseudomonas fluorescence ˺ɱkРûƫ�ѳ̌˱U[^ƠΔί�˸G^>�ÃÑµ�ÑÁ

Î¡Ñ�˸Gѽ�Ê�Ñ��˛͚ˌfW^ƐƋkɣОhƐƋȒĴ�ʋϗW^fS� 0.075 g/L kΥѫɍ�

�¿Î�˶˷eM^>ʘiѽƐѨk��ÑÊ�¤·k^wiѽ� ɰ÷k KLa kÕek˶˷�ʋϗWѽ� �

��ÑÊkƐѨiJGdxũ̀kΥѫɍ��¿Î�˶˷Y~SfiȒņW^>U|iѽɣО KLa ɰ÷Õ

e 600 L ��ÑÊeƐѨW^fS�ѽƐѨÔ˄Úi 21.6 g kǰϟΥѫɍ��¿Î�˶˷eM^>S��ч

��ÎéȰʔΌiŮ̚ÐˎĳU[^Ƿѽ�°½ËÑ¡Ñ�˸Gdˎĳˀ�˘ͱW^>Sk��£Ê�Ñ

¦ÊȞĳ˩�à˧U[dǹ|�^ʭʠ���·Ì±®ÑÊiˎϓÐɴĳU[~Sfi{ad 4.4 g kΥѫ

ɍ��¿Î�ǹ^ѻ͙ǧ�89%=Ş˰�20ѺѼ>õÔk͢ɷK|ѽΥѫɍ�¿ÎkƠЭƐѨÐ̌Ш˶˷��

¦ÀLʏ͈eM^>ɬ̶̟i{adѳ͙ǧkΥѫɍ��¿Î��ÈÀ��ÑÊeǹ|�^SfK|ѽʔ

ΌŨȒiɉ^hŗɇkȯĈLŤfha^> 

 
 

P-56�

h�;]Jɼ˽dĂɴEH 
ƽɲɦ̸ Roxithromycin NȞʂä̐�§�q̸ Cdc27 R in vivo ̙ǽ 
2ͣǰ ëˮΟǾ ʋëŖΟʑ¾ ǥΟ˹Ɏ ̳¹Οͥã ΔƦ 

Νǻɮŋͱ©ɮƁ©ƧɲʝΞ 
�

B̓̏C�  
ȓ?l@©È¤�É½��Ç«Î�AkʎȃiƑcGdѽʊ˩̇ŗ͕˫ίeF~�Gx`̇ί

ѻPyricularia oryzaeѼkǱϹ�ĺ˸WѽɎƭηŀkɉώĄ˸˜kϓɗ�οadG~>ģο̶̟iJGdѽ

ɬίkȏɻɚ˪́̏žƲeF~ò̚žkǱȒ�ȥʒfW^ɎƭηŀkɉώĄ˸˜kȬ͛Lο��ѽ14 ŷ

˴¾�ÌÈ�©͖ș˶˩ϹeF~ RoxithromycinѻRXMѼL�Gx`̇ίk Cdc27ѻPyricularia oryzae cell 
division cycle 27҃PoCdc27Ѽi͢ŨY~Sfeò̚žǱȒ�˪́̏iоƷY~SfL̦U�^ѻIshii et al., 
2015Ѽ>\Seѽɬ̶̟el RXM f Cdc27 k̖åĄ˸kϓɗ�̓̏fWd̶̟�Жw~SfiW^>� � � � � � � � � � � � � � � � � � � � � � � � � �  
BɊʲÐ͢ɷC� � � �  
PoCDC27 k TPRѻTetratricopeptide RepeatѼ©Á�Îi˜Ɲ́�ǄĦW^ɾ�ĄĳW^fS�ѽĴ˶ƫǱ

Ȓh|oiò̚žǱȒkγWGĀÕLu|�^>t^ѽɬƝ́ɾi PoCDC27 �Кł̌˱U[~f̌Χ

yò̚žǱȒkƀǻLu|�^Lѽ²¨k CDC27ѻhCDC27Ѽ�Кł̌˱U[~fƀǻLu|�hK

a^>SkSfK|ѽhCdc27 l PoCdc27 kʖ�̖χWhGSfL̦źU�^>ÒɊeѽЬ˶ɾi

PoCDC27 y hCDC27 �Кł̌˱U[~fѽRXM pkȏŠȆLÔɕY~ĜūLu|�^>õÔ{}ѽRXM
i{~�Gx`̇ίkò̚žǱȒkоƷl Cdc27 kʖоƷi{~xkelhOѽRXM f Cdc27 fk

ωŨĂǱȒiϼƁY~SfL̦źU�^> 
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P-57�

Evolution of hydrocarbon degradation pathway in Thermus oshimai JL-2. 
2Joydeep CHAKRABORTY1, Chiho SUZUKI-MINAKUCHI1,2, Kazunori OKADA1, 
Hideaki NOJIRI1,2 
(1BRC, UTokyo, 2CRIIM, UTokyo) 

�

Thermus oshimai JL-2, an aerobic thermophile isolated as a nitrate reducer from the Unites States Great Basin hot 
springs, bears a unique cluster of oxidoreductase genes located within a 0.27 Mb megaplasmid, pTHEOS01. 
Comparative genomics have indicated that the cluster is quite conserved only among few Thermales but does not 
show any resemblance with any known catabolic gene cluster in other bacteria. Based on gene sequence homology 
and synteny, the cluster has been hypothesized as a newly assembled set of genes (acquired by lateral transfer from 
taxonomically diverse members) divided into two putative operons, and responsible for degradation of carboxylated 
aromatic hydrocarbons. Degradation studies and spectrophotometric analyses of enzyme activities have revealed 
that p-hydroxybenzoate (PHB) is an inducer of the catabolic operon and that, the strain degrades PHB via 
protocatechuate and catechol, following a novel degradation pathway involving thermostable enzymes. The strain is 
thus a model for studying evolution of catabolic pathway(s) by vertical expansion in thermophiles. Gene disruption 
experiments and qRT-PCR analyses are underway to understand the involvement of individual genes in catalytic 
steps and regulation of the pathway, respectively.�

 
 

P-58�

ɺʠͬRx iy i�kQ=CaʹQŪFaěƧƩR͑ÐŚʂ̙ǽ 
2Ͱ͖ʋɲŖ+4ɒ́Øˑ)4Ǭ͖ÕØŖ)4®Ǹđ)�04µ˘ʹÇ*�0� 
1ΞʮȿŋŚ ɲɦŚΈ42ΞÂ͘ŋŚͱ ɲĬʝŚ43ΞʮȿŋŚͱ ɲĬɱņʺ4

4ΞAMED-CREST, AMED 
�

[̓̏]� �éФŤhЊͰ̲eF~��Ì�Ç��Ç�°� Drosophila melanogasterѻD. melѼf�

���Ê�Ç��Ç�°� Drosophila sechelliaѻD. secѼl=ѢѩÚk͓iǀY~ŝȁȆLƠMÓ

h~>Yh�`=D. sec kѳ͓ɰ÷iJQ~ǁŴl D.mel iʣЄWdγWOĀO=t^SkыkĂˀÚ

�Ê�Ñ�˘ǧl D.sec kɊLџγiѳG>ÒɊe=D.mel f D.sec k F1я̲Ȓκ�ѳ͓��ɰ÷Õ

iͶOf=ǁŴfĂˀÚ�Ê�Ñ�˘ǧl=D. mel k\�iþ~SfLɗ|Kiha^>Sk͢ɷ�Š

Q=͓ iǀY~ŝȁȆk̲кǕ�ʬƳòQdG~џȆѻĠȆѼРûƫl D. mel ęiƭƊY~fͼƾW^>

\Seɬ̶̟l=D. mel kgkɻΣĂǨÿL͓iǀY~ŝȁȆ�ʬƳòQdG~kK�ϓɗY~Sf�

̓̏fW^>˶Ŵ˱ϰ�ļǺY~Рû̏Á�«�ÀkƟOL�Ç��Ç�°�f²¨eĩБWdG~S

fK|=ũƳU�^РûƫL²¨ixďƭU�dG�m=ǃɱ̏il²¨iJQ~͓iǀY~ŝȁȆp

k˲ϓūÔixbhL~fɨǵeM~>�

BɊʲf͢ɷC� ɻΣĂkÒУĴLʗƢWdG~ D. mel ͖ͦѻDf ͖ͦѼ�˸Gd=D. sec fk F1я

̲kǁŴˉƳfĂˀÚ�Ê�Ñ�˘ǧkˉƳ�οa^>Sk͢ɷ=ωɁk Df ͖ͦf D.sec k F1я̲k

ѳ͓ɰ÷ÕekǁŴl=Ь˶ƍũƜkéФi{~ F1я̲iʣqdɥȎiĀÕW=ÒɊeĂˀ�Ê�Ñ�

˘ǧlɥȎiĀOha^>˱ Ɗ=Df ͖ͦkÚeʗGdG~ɻΣĂќƏiƭƊY~Рûƫ�͒ɼWdJ}=

ɬ̌ςel\�xŨ�[dƒŰY~>�
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P-59�

�¡vph�ɝˏkpz?�izǊþˤʱQ=Caf£tª£ĪĜQęYFƙ

 
2ͤȻ ̦ō͕ 1Οͣǰ ëΎ 2Οġƹ Đ 2Οǳͬ ʐŎ 1 
(1ĄȢƁŋͱ©ɲɦƁŚΟ2ǚ̀ĎŚƁȗ(Ȉ)) 

�

B̓̏CÀÈ���Â˘ͱ����Purple Sweet Potato ExtractsѽõÕ PSPE fςϘѽɏЇŌƮǓʌ�ɾ�ψ�

�ѤХľiɦ˸Y~fѽųʥÚ�Ê�ÑÊ˘ǧk´Ñ�ĖĀÕyĀÕВǧĎЖhgL̤ϡU�ѽPSPE L

ѤХɚiĄ˸�̦YSfL̦źU�^Lѽ\kϠ͞hÁ�«�ÀlÖɗeF~>\Seɬ̶̟elѽPSPE

LΔͅË¹Êe�Ê�ÑÊŮŞ�ȗļY~KgHK�Ϧq~Sf�̓̏fWdƵɋW^>�

BɊʲCPSPE �ÉÎ�ÑˀeЫЭʣ 250 ēǘЪf 100 ēǘЪih~{HϦψW^xk��Î·ÊfWd

Ć˸W^>¾��ȶĳǅΔ� 3 ̀ĴWѽ\ktt˨ę�͢͝WdΔͅĬУi�Î·Ê�F~Gl�Î¨Ì

ÑÊfWdÉÎ�Ñˀku�1004L �Ħ�^Δͅʒɬ�ѽ379Ð˂Ũ���95%O2-5%CO2�БʥÕkÉÎ

�Ñˀi 2 ĴкʾW^ǷѽÒǧΔͅʒɬ�ş}ĳWdΔͅĬУiU|i 5%�¡®ÑÊ�ŭvÉÎ�Ñˀ

� 100E12004L Ħ��ĒĂÐΔͅУÿi{}́h~�ѽĭoÉÎ�ÑˀĬi 15 ĴкʾW^>\kǷΔͅ

ʒɬĬУkˀ�ƀŞWѽ�¡®ÑÊ˘ǧ� F-�¤¨ �¡®ÑÊ�JK �Î¡Ñª�ÇªÊ�eˉƳW^> 
B͢ɷCΔͅeŮŞU�~�¡®ÑÊЭlΔͅkжUi{}́h~^wѽΔͅ 1 g F^}kŮŞЭiȰ̈́

W^>\WdŧΔͅʒɬУÿeǹ|�^�¡®ÑÊŮŞЭ�ŨϖWѽħΔͅʒɬЫЭeŃ~SfeΔͅ

ħĂiJQ~�¡®ÑÊŮŞЭ�ʨw^>�Î¨ÌÑÊѽ250 ēǘЪ�Î·ÊȘ×ѽ100 ēǘЪ�Î·Ê

Ș×iJQ~�¡®ÑÊŮŞЭlѽ\�]�  43.54±5.32�n=3�ѽ34.52±3.41�n=5�ѽ31.65±1.91�n=3� 
�mg/g-intestine�fh}ѽPSPE ƭƊÕel�Ê�ÑÊŮŞLΔͅË¹ÊeȗļU�~SfL̦źU�^> 

 
 

P-60�

q¡§ij£��ok£Q=Ca���§ � ħǙÖR͐ƾʂÖøßǂ�

2ʏʪ�ʋΟǼŶ�ÔʻΟʑ¾�̀ΎΟʪ´�ΙŖ�

�ǟȻŋ̀©̀Ď��

 
�

B̓̏CΜˠ˾ilѽ/�ѽ0�ѽ1�ѽ2�¨�µ�ÌÑÊѻ�)"Ѽf¨�¨É�®ÑÊk � ̲Ѡk³¡¿

Î � ũɍĂLƭƊY~>ŹßѠyѵѠѽѴѠkĂĬel /��)" kĂĬ˘ǧLñkũɍĂ{}ѳO=S�

l /��)" ЅЍ¡Î±�Ϲi{} /��)" LПț̏iΚK|ξÚiЅЍU�ѽĂĬiďȤU�~^wf

ͼI|�dG~>ÒɊѽñkƟOk˶˩iJGd /��)" LПț̏iĂĬiďȤU�~KgHKlʋϗU

�dGhG>\Seɬ̶̟elÙ˶Ѡ�˸Gd³¡¿Î � ũɍĂkПț̏ĂĬďȤibGdʋϗW^>�

BɊʲC��ÈÎ��Ê¥®��Êkǡ˶ѻ˶Ƿ 	� ɏѼJ{oȒĂѻ˶Ƿ �� ɏѼ�˸GѽĂĬ³¡¿Î

� ˘ǧ�ĀÕU[~̓̏e³¡¿Î � ʗÝѢ� 	 Ек×Iѽ
� ɚкͧѢǷiÒУ�İ͢W^ѻ")( Ѽ>

ǡ˶lħϿ�İ͢WѽȒĂlΚf\�õƞkУÿiĴQdİ͢W^>ʜ}kĒĂilѽ/6�)"ѽ26

�)"ѽ/6śo 26�)" �\�]� ����$�	���$ ˃ŇW^Ѣѩ�  ɏк×Iѻ/ ѽ2 ѽ/2 Ѽѽ


� ɚкͧѢǷѽ")( fũʐiİ͢W^>İ͢ɚkĂЫ�ˉƳWѽİ͢�Î·Êk /6ѽ06ѽ16ѽ

26¨�µ�ÌÑÊ˘ǧ� ���� i{}ˉƳW^>�

B͢ɷCǡĂѽȒĂg`|iJGdxѽƵѯѢlĂЫiǳњ�×IhKa^>t^ѽ/2 kĂĬk /��)"

˘ǧkƘŇlѽ2��)" ˘ǧkƘŇ{}xƠMKa^>{adѽÙ˶ѠeF~�ÈÎ��Ê¥®��Êi

JGdxѽ/��)" �Пț̏iĂĬiďȤY~Sf�ɗ|KiW^> 
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P-61�

�izǊþˤʱQ=CaʹĪĜQęYFȐǀþɌRƙ 
 
2Ƒɠ ÅƦΟǳͬ ʐŎ 

(ĄȢƁŋͱ©ɲɦƁŚ) 
�

B̓̏CѕʆɷƵ�»Í�¨É�Ñ�õÕ WL fςϘ�iʾWdǹ|�^Ȟĳˀ�ʆÉ�ÑȞĳˀѽõÕ

UL fςϘ�k̎ŉɷiлY~̶̟�ЖwdG~LѽUL ȵşi{~˶ĂʖȆibGdxϦq{Hfͼ

I^>ɬ̶̟el¾��ȶĳΔͅiJQ~͓ŮŞiǀY~ UL kĄ˸�Ϧq~Sf�̓̏fW^> 
BɊʲC�Ѭ̘˷ѕʆɷƵ� WL i 3 Ïɤк˓Qdǹ|�^ˀ�ЩȆ�� pH 7.0 iϦψW^xk�UL��

�Î·ÊfW^>¾��ȶĳǅΔkÔУ 2/3 � 6 ̀ĴWѽŧУΔͅ�ŝЁU[d˔Ηęi Krebs ˀ�Ħ�

dŝЁΔͅʒɬfW^>379ѽ˂Ũ���95%O2-5%CO2�БʥÕkKrebsˀiŝЁΔͅʒɬ�ʾWѽ͐Ηę

�Ƒˍ�¾�ª�ʍ�fWd˔Ηękѓÿ�·È�ʍ��ˉƳWѽ͐Ηęi�Ê�Ñ��Ą˸˘ǧ 5 mMѽõ

Õ Glu fςϘ��Ș×Wď˶Y~ Glu ЅЍѓÿ�Ë�Ñ¢ÑiϘбW^>UL F~Gl WL �͐Ηęi

Ș×�Ą˸˘ǧlĩi 1ѺF~Gl 5Ѻ�Wd Glu ЅЍѓÿiśsYǳњ�Ϧq^>hJ Glu ЅЍѓÿl͵

}ЋWǹ|�~Lѽ1 ƀ̓f 2 ƀ̓õсelѓÿkƠMUĹh~^wѽ2 ƀ̓õсiŧϞѯ�ƵɋW^>�

B͢ɷC2 ƀ̓k Glu ЅЍѓÿkƠMU� 100ѺfWѽUL F~Gl WL ƭƊÕk �&* ЅЍѓÿѽΔͅʷ

ʻǷk Glu ЅЍѓÿkƠMU�̖ǀ̏iςWѽUL F~Gl WL kǳњ�Ϧq^>UL1ѺȘ×elǅΔÔ

УeѽUL5ѺȘ×elǅΔÚУid Glu ЅЍѓÿk˅ǆLu|�ѽUL i{} Glu ŮŞLȗļU�~Sf

L̦U�^>^_W WL5ѺȘ×ex Glu ЅЍѓÿl˅ǆW^SfK|ѽŭt�~�Ê�ÑÊkǳњfȄ

��^>˱Ɗѽ�Ê�ÑÊ�ŭthGʦi{~ʆȞĳˀkĄ˸ibGdxϦqdG~> 

 
 

P-62�

ʅ˥R͏ƧñɻƧʯQ=CaȉøĞŦÖľ̼ùĵŖ NR4A3 RŨ± 
2´͠�̡ˑΟôÊ�ǁ»Ο̒ŵ�ēǠ 
Νǻɮŋͱ©łʔƁΞ 
 

�

B̓̏CS�tei̪^`lɿĬŠƸĂƍЁĮϦ͆Ɓƫ NR4A3 Lʔ˫͞ΊiǯǑ˱WdG~Sf�ύ

ĳW=NR4A3 Lʔ˫͞ΊkĴŌyʹȆŌ�ļǺY~Sf�ƒŰWdG~ (Nagaoka, Yashiro, et al. J. 

Immunol. 2017)>ÒɊ=˶Ăkĥ̄ȁ͂iJQ~ NR4A3 kǴŃlrf�gÖɗeFa^SfK|, ɬ̟

̶el, ̐Ζĥ̄��¦ÀiJQ~ NR4A3 kƺ×�ɗ|KiY~Sf�̓ȥW^> 
BɊʲÐ͢ɷCNr4a3+/+ (õÕ WT)śo Nr4a3-/- (õÕ KO)¾��K|̐ΖÉÎ±͆ (cLN)͞Ί�ϦψWѽ

µÌÑ��¨Á¨ÉÑ�˸GdϓɴW^͢ɷѽKO elИϻȆʔ˫͞Ί (migDC)kŃŨL˅ǆWdG^>

˚̈˫ȐiJQ~ NR4A3 kʖ�ϓɴY~^wѽFITC, oxazolone, DNFB k 3 ̲Ѡk¯·¦Î�˸Gdȭ

ϔКȿŝȁ (CHS)�ϢǄW^>\k͢ɷѽFITC yĀ˘ǧ DNFB �˸G^ CHS elîΓΐL KO e˅

ǮWdG^ÒɊeѽoxazolone fѳ˘ǧ DNFB �˸G^ыil WT f KO кeîkΓ�iɥȎhǕLϡ

w|�hKa^>FITC ȏĄ 1 ɏǷk WT k cLN il FITC+ migDC LƟɁИϻWdG^kiǀWѽKO e

l FITC+ DC Lrf�gʋĳU�hKa^>t^ѽFITC ȏĄ 5 ɏǷil WT k cLN iJGdѽÁÂÉÑ

CD4+ T ͞ΊѽÁÂÉÑCD8+ T ͞Ίѽ�µ��¡ÑCD8+ T ͞ΊkŃŨLƘŇWdG^LѽKO elS�|

k͞ΊkŃŨlƝŊWdGhKa^>FITC Ĳ˲W^ WT ¾��kѱѲ˺ɱƐѨ DC � KO ¾��i̮Ħ

Wdȍϼ�οa^͢ɷѽîkΓ�l WT fṵ̃ǧiƀǻW^>õÔk͢ɷK|ѽǮG¯·¦Îekȏ

ĄɚѽNR4A3 l̐Ζ DC kșŗЅЍ�ļǺY~Sfeˮǹĥ̄kȒ̻iл×Y~SfL̦źU�^> 
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P-63�

˞Ȳ͝ĞŦÖ TGR5 Q^aΓȋʭ˜ŋĊǿR̙ǟNGRȣˠɾǈQͭcaǗ̕

͑ÐŖRǅˀ 
2¸ßŵ�ǓΟÔ6ǰ ŻΟɏȰ ̣ΟÔ̇ ʹ«͕ 
Νǻŋͱ©̀ɲʝ©ƧɲĎΞ 

�

B̓̏C·ʧЩŠƸĂ TGR5 lħϿeǛǣǑ˱Y~ G ¡Î±�ϹĩǴŠƸĂeF~>S�teiѽTGR5
lǅΔiJQ~ GLP-1 ĴʱĎЖyϊΣΌ΄͠ʹiJQ~˥˷˶èЖ�îWd͓óϪȼŽŉɷyșˋŉ

ɷ�̌ȱY~SfLƒŰU�ѽóϪfkˁGлДL̦U�dM^>WKWѽÛόhóϪžƲeF~ѱʁ

́ek TGR5 kʖlÖɗeFa^>ɬ̶̟elѽРûƫȼƝ¾���˸Gdѱʁ́ TGR5 kʖϓɴ

iş}͠uѽU|i\kʖ̌ȱiыWdЫόhǴŃ�ɷ^Yɉ^hРûƫkȬ͛f\kϓɴ�Ϟu^> 
BɊʲÐ͢ɷCtZѱʁ́˪́̏ TGR5 ¨ÈÎ���«¤�ѻTgѼ¾���ĄĳWѽũΕïЬ˶ƍѻWTѼ
¾��fς˱ƍ�ʣЄW^͢ɷѽTg ¾��eĺЫЭkƘŇf́ͭͩkƠŌJ{óŅkÔɕLϡw

|�^>ͨGdѽTg ¾��kѱʁ́�¾��Ì�Ë�iĈW^fS�ѽWT ¾��iʣq Tmem100 Рû

ƫǩ˱LÔɕWdJ}ѽU|iħϿȆ TGR5 ®¤���¨¾��kѱʁ́elŝǀi Tmem100 ǩ˱

ĀÕL̤ϡU�^>2 ƀΗϵБƍ¡Î±�ϹeF~ Tmem100 lѽ̨ ͡͞ΊiJGd Ca2+£ÃÊ TRPA1Ð
TRPV1 fk̖åĄ˸i{}̉ϐûМ�ȟHSfL̜|�dG~>ÒɊeѱʁ́ TRPV1 kʹȆŌL mTOR
�îW^́Ơiƺ×Y~fGHКřkƒŰLF~Sfѽ\Wd Tmem100 ĹƠŉɷ�ɥY~ TGR5
f̌˱̖лY~SfK|ѽ́ЭļǺiл×Y~ɉώРûƫfWd Tmem100 i̓̚W^>̌˱ļǺʖʏϓ

ɴk͢ɷѽCa2+��ªÊL Tmem100 ǩ˱�ļǺY~SfLɗ|Kfha^^wѽíǷ TGR5 f Ca2+�

�ªÊk͢obM�ʋϗY~SféЭϦ͆iл�~ɉ^h̜ύLǹ|�~xkfɨǵU�~> 

 
 

P-64�

N-ľʹͦQ=Cau£yÖ�β-o¡q�x�ª}Q^a̓̊â͜ʿNELRĢ

ˠƩ�

2ů͠ũ ēŭΟɉ «̾Ο̍ɵ ˩ΟƉ͠ ̳ŖΟ̒ű ÞƋ 
Νǚŋͱ©ɲ̵ʝΞ 

�

B̓̏Cȓ?l²¨ƐѨ͞Ίk�Ê�Ăiɉώh 0-�È�¨�¢Ñ� (0-Gal) ʹȆ�ƒŰW (Bioorg. 
Med. Chem., 2016) W=\kʹȆɬĂfʖϓɗ�̓̏i̶̟�οadG~>²¨͞ΊĬiƭƊY~ 0
-Gal Рûƫl GLB1 РûƫkueF}=Sk GLB1 lÉ��ÑÀ 0-Gal ��Ñ©WdG~SfL̜|

�dG~>\Seȓ?l=É��ÑÀ 0-Gal kľѮĂ¡Î±�ϹeF~ precursor GLB1 (pGLB1) L�

Ê�Ăe 0-Gal fWdʖWdG~kelhGKföƳW=2 bkШ͚ˌѻRecombinant human pGLB1 
(rhpGLB1)J{o²¨ƐѨ͞ΊѼJ{o 2 bkμĤƑϹѻ�Ê�Ă 0-Gal ƑϹ (G 0-Gal)ÐÉ��ÑÀ 
0-Gal ƑϹ (SA 0-Gal)Ѽ�˸Gd=in vitro J{o²¨ƐѨ͞ΊiJGd=ʹȆǉƊÐΞО pH ̀kƑ

Ϲ˪́Ȇ�ÚǿfW^ pGLB1 kϨȆϹkϓɗ�οa^> 
BɊʲÐ͢ɷCIn vitro iJGd= rhpGLB1 lÉ��ÑÀk pH (3.5) eÉ��ÑÀ 0-Gal kƑϹ�Ĵ

ϓY~SfkuƒŰU�dG~>\Se=G 0-Gal J{o SA 0-Gal �˸Gd�Ê�Ăk pH ѻ6.5Ѽ
J{oÉ��ÑÀk pH iJQ~ 0-Gal ʹȆkʣЄ�οa^>\k͢ɷ=ÙƑϹiJGdÉ��ÑÀ

k pH iʣq=�Ê�Ăk pH eїǚiѳGШ͚ʹȆLϡw|�^>Cell-based el=G β-Gal L�Ê�

Ă=SA 0-Gal LÉ��ÑÀiJGdĴϓU�\�]�kƭƊY~�Ê�È�˪́̏iɻΣY~Sf

Lϡw|�^>S�|k͢ɷK|=pGLB1 l�Ê�ĂiJGd C ɫ̼k·Ì�¤�Î��ŠQ=ƑϹ

˪́ȆÐΞО pH LƝŌWÉ��ÑÀ 0-Gal iȒˤY~fͼI|�=\kƝŌ�ǹ|�^͢ɷf 
pGLB1 k̻ĂʏГ{}ͼƾW^>�
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P-65�

ƌŀɼŤƿƽƩdʖFBSR1͋Ćɾɬh�MSMAMPsƧʯƩmpx��g��

ªz�?À͉Fa 
2ʙɵ ƫĭ 1,2Ο̒ɜ ɁŖ 1Οͥã ΔƦ 2ΟȒ Ǟȡ 1,2 
Ν1̀ʒȣȚɲɦȣˠĂɴʒʤ͖ͩΟ2ǻɮŋͱ©ɮƁ©ƧɲΞ 

�

B̓̏CBSR1ѻBroad-spectrum resistance1ѼlѽŠƸĂʐ͞ΊϹ�ªÑ�ѻRLCKѼ�¶µ�¿ÉÑVII
iǋY~�РûƫeF~>BSR1 �Кł̌˱U[^�y�Ì�¬ª�ªl͞ί̇f͕˫ί̇kÙɊi

ǀWdџγhȝșȆ�̦Y>ũ�¶µ�¿ÉÑk̜ύ{}ѽMAMP-triggered immunityѻMTIѼiJQ~

ÉÎЩŌ��ªÉÎ�͡Ͻpkл×LâȌU�^>WKWѽƵѯ̏φòQlÝWOѽt^Кł̌˱Lg

k{HiWdȝșȆ�ϸ×Y~Klɗ|KihadGhKa^> 
BɊʲÐ͢ɷCķwiѽɬɱk MTI pk BSR1 kƺ×�ʋϜY~^wiѽīƍ̏h MAMP �É�¡Ñѻ�

£Îѽº·£©�É�ÎѽLPSѼĲ˲Õek BSR1 ®¤���¨ƐѨ͞ΊkнǺȁ͂�ƳЭW^>BSR1
®¤���¨l MAMP �É�¡Ñiȁ͂W^ H2O2 ˷˶ѻ���¢¦�¶°Ñ�¨ѼfнǺлДРûƫ

ǩ˱Ôɕ�ȗļW^>Sk͢ɷK|ѽBSR1 LɬɱkʖfWd MTI ��ªÉÎ�͡ϽeĞOSfL

ǯO̦źU�^>ʘiѽBSR1 Кł̌˱L MAMPs ȁ͂i×I~ǳњ�ϓɴW^>\k͢ɷѽ¡�Ō BSR1
�Кł̌˱Y~ƐѨ͞ΊL MAMP �É�¡ÑƭƊÕeЬ˶ƍ�ƠMOÔƀ~˘ǧk H2O2 �˷˶Y~S

fLɗ|Kiha^>ÒɊeѽнǺлДРûƫǩ˱ЭlКł̌˱i{adȀZWxÔɕY~�Qel

hKa^>S�|k͢ɷlѽ̇ ŗĂkȏɻiǀWd BSR1 Кł̌˱�L{}ǯG���¢¦�¶°Ñ�

¨�ϼSYSf�̦WdG~>���¢¦�¶°Ñ�¨iüHƠЭk H2O2 i{~̇ŗĂkěƷy ROS
��ªÉÎ�kƘǛLѽBSR1 Кł̌˱ĂiJQ~̇ƷȝșȆkŗƁeF~SfL̦źU�^> 

 
 

P-66�

Study on the Chemical Content of Secretory Idioblasts in Egeria densa Leaves  
2Aisya Syahmina, Akane Yamagishi, Mai Shinozuka, Mikako Kanazawa, Koki 
Munakata, Shingo Onda, Toyonobu Usuki, and Makoto Fujiwara 
(Faculty of Science and Technology, Sophia University) 

�

[Background] Egeria densa (Hydrocharitaceae) is a waterweed whose leaf idioblasts lack chlorophylls. Under UV 
light irradiation, these idioblasts emit light blue fluorescence and are easily distinguished from the surrounding 
epidermal cells which emit red autofluorescence from chlorophylls. There were conflicting data on the chemical 
nature of the idioblast content. However, the exact compound(s) has not been reported. The chemical 
characterization of the contents may help us understand the development and function of these idioblasts. Here, we 
report our current results of the cell staining and chemical extraction experiments.    
[Methods and Results] The cell staining experiments were conducted using several classical histochemical reagents. 
Among the reagents that were employed, only Nile Blue A, an indicator for acidic lipids, stained the idioblasts. This 
confirmed a previous study that the idioblast content is lipophilic and acidic. For the organic solvent extraction, the 
fluorescent idioblast content was observed through fluorescence microscopy to determine its successful extraction. 
Methanol extracted the idioblast content, along with the extraction of the chlorophylls. Meanwhile, ethanol 
extracted only the chlorophylls, while idioblast fluorescence became red-shifted. Based on these, we plan to analyze 
both the methanol and the two-step ethanol followed by methanol extracts for blue and red-purple fluorescent 
compounds. The candidates which show lipophilicity and acidity may point to the target idioblast content.�
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P-67�

ʥɾʂͮƟƧʯN̛ɸʂɾɲ�¥r¡�d˅V”ɲ@H”͑ÐŖăƟ���¦ªq 
2˹¾� ̀Ò 1ΟŜȵ ĲÄ 2ΟȊŷ ɄƉ 2ΟErich Grotewold³Ο̧Ȣ ̷ī 1,2�

Ν1ǻÂɮʝŋ©ƧɴɲɦʝŚΟ2ǻÂɮʝŋͱ©ƧɴɲɦʝŚΟ��xo§ƀʦŋŚΞ 
 

�

B̓̏C� ʊ˩lƞɃfh~έѢɔκy̙ίhgK|Ͽ�Ư~^wiѽʐ?hнǺȁ͂ʖʏ�̌МU[

dM^>\kÒbiʊ˩ĂςјiƭƊY~ʤ˫ʐžƲ¨È��ÑÀLF~>¨È��ÑÀlѽ˪iέѢ

ɔκiǀY~нǺȁ͂kǴŃ�ȟHSfL̜|�dJ}ѽέѢɔκkѢƷi{adǱȒLϢǄU�~>

ÒɊeѽ¨È��ÑÀǱȐǱȒľ˶iJGdϖ˽̏i·Ì�ÈÀU�dJ}ѽ\kРûƫļǺ¤¨

ÍÑ�ѻGRNѼL̶̟U�dM^>WKWhL|ѽ̸̌̏hнǺȁ͂i{~¨È��ÑÀǱȒfѽϖ˽

̏̌˶·Ì�ÈÀiĉƭW^¨È��ÑÀǱȒfGH́h~͡Ͻ�ѽʊ˩Lgk{HiļǺWdG~k

Kѽ˪iŋȢ̏h GRN l{O�KadGhG>̪^`l�Ì�¬ª�ªk¨È��ÑÀǱȒiJGdѽ

нǺȁ͂ϢǄf̌˶·Ì�ÈÀ�Òbk��¦ÀfWdȩIѽGRN �ɗ|KiY~Sf�Ϟu^> 

BɊʲÐ͢ɷC� ¨È��ÑÀǱȒiȀόŏĴh¾�¡ÑЁĮƁƫeF~ GL3 kʖ�ë˝̏iϢǄŤ

h͠uȰI�Ì�¬ª�ª�˸Gѽ͡ ɚ̏h�®ÀÍ�©hРûƫ̌˱§Ñ¡ѻRNA-seqѼ�şǹW^>

ϢǄɚкTfkРûƫ̌˱ƝŊ§Ñ¡k̖лčɁ�ƑiW^ GRN �ʏ͈WѽŧϢǄɚкiJGdÚǿf

h~ЁĮƁƫi̓̚W^>\k͢ɷѽѢƷLǭMϼU�dGhGixл�|ZѽнǺȁ͂лДРûƫ

ǩ˱xϢǄU�dG~SfL�Ka^>Sk͢ɷlѽ̌˶·Ì�ÈÀfнǺȁ͂k GRN LЖŌ̏i

ϼˌ�nfbiWdG~ŤȆ�̦źWdG~>íǷlѽ¨È��ÑÀǱȒiJQ~нǺȁ͂ϢǄf̌

˶·Ì�ÈÀk{}Ϡ͞hлčȆ�Ȭ}ѽŋȢ̏¨È��ÑÀ GRN kʏ͈�̓ȥY> 

 
 

P-68�

x¥h��{�̂ˍÖÿ̎ɺƈňɺÖ arc5 N arc6 R̂̌ʅ˭ʿÖRƕƱ̙ǽ 
7̇Ę ̣ 1,2ΟŜɜ Ư 1ΟɔĿ Ƭ 1Οµ˘ ƐŎ 3ΟͰ͖ ʐŖ 2ΟĦɵ ˵ɷ 2Ο 
´͠ Ĥ 2,4ΟÌ̇ ʧ« 5 
Ν1®Ǧŋ©ɮƁΟ2ɮʒΟ3;Ŷʊŋ©ɲɅæƐʝŚΟ4JSTΟ5ɯɭŋ©ɮΞ 

�

B̓̏C βͬĂlǀ̭äĴτi{adƘʝY~>βͬĂĴτυͶѻĴτÉÎ�Ѽl�¨Ì¾ѽĬŋΗѽ

ƞŋΗѽ͞ ΊϹiǉƊY~ƟʐhĴτƁƫK|h~>�Ì�¬ª�ªk ARC5 f ARC6 l\�]�Ĵτ

υͶ�ʏȒY~͞ΊϹk¢�ª¿Îʐ¡Î±�ϹfĬŋΗkΗϵБ¡Î±�Ϲ��Ñ©Y~>arc5 Ɲ́

Ăkβ͞Ίel˭̹LАÚeĘʙW^βͬĂLǱȒU�ѽarc6 kβ͞ΊelÒ͞ΊF^} 1EɁĒk

ǔƠβͬĂLǱȒU�~>íƀѽ̪^`l arc5 f arc6 kβς̐͞ΊfƬЈ͞ΊkΣ͚Ă�ϓɴW^> 
BɊʲC �Ì�¬ª�ª�¨¤��Î¡ÑK|ĦȕW^ arc5ѽarc6 Ɲ́Ă�ѽ�¨Ì¾ǉƊȆμĤ¡Î

±�Ϲ�ʏȒ̏ǐ˱Y~ǱϹЁȰ͖ͦféФW^>Ь˶ƍfβͬĂĴτоƷƝ́Ă atminE1 ��Î¨Ì

ÑÊfWd˸GѽɬββɺУkς̐Σ͚Ă�ĩ˟˜ËÑ�ÑџǽеśoμĤџǽе�˸GdϒƾW^> 
B͢ɷC arc5 kς̐Σ͚Ăl̯iǔƠŌ�̦W^xkkѽƟOlǱȐÐĴτĩiʚǚeFa^>arc6 k

ς̐Σ͚ĂlѽǔƠβͬĂK|¿«Σ͚ĂiΞ~Ɵƍ�̦Wѽ�¨Ì¿ÅÑÊḱǚɓЖѽ¶©�ʐk

Σ͚ĂюƂkǱȒѽU|iѳGƘʝʹȆfGHƟј̏h́ǚ�̦W^>ΠŲˁGSfiѽarc5 el̯iѽ

arc6 elѝͲiβͬĂ�ʗƢW^ƬЈ͞ΊL˱�ѽ\�|kĬУil\�]�КřiƒŰkhǴǚǱ

ȐkΣ͚ĂLƭƊW^>õÔ{}ѽβς̐kΣ͚ĂѻβͬĂѼl arc5 exĴτŤeF~SfѽU|i

1 ɶkβkÚexβͬĂĴτ́ǚς˱ƍl͠ʹt^l͞Ί¡�·i{ad́h~SfL̦U�^>�
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P-69�

Ǘ̕ȓɦñɻɅƩĎądɴ;HČʂP͑ÐŖăƟ���¦ªq̙ǽQ^`ȓɦ

ñɻxz��RăƟȣȚd̙@ǟ>F 
2Ŝȵ ĲÄΟ´͠ Ȧ̳Οďɹ àʹΟǴɂ ĭƋΟ̧Ȣ ̷ī 

Νǻɮŋ©ɮƁΞ 
�

B̓̏Cʊ˩l̇Ʒί�ϡϫY~fѽ�É£ÊЩ(SA)f�Ã�ÂÎЩ(JA)̀kʊ˩»ÊÂÎ�ƨwfY~

UtVth��ªÊûМ˩ϹLл×Y~ωяhʊ˩ĥ̄��¦À�îWdȝșȁ͂�̦Y>S�|kʊ

˩»ÊÂÎlѽȣș̏F~GlŒϦ̏il^|OSfL̜|�dG~LѽļǺʖʏkħϱlɪϓɗk˜

LƟG>ɣЊō˿|lѽʊ˩ĥ̄��¦À�ʹȆŌWѽ�Ì�¬ª�ªk;̇Ȇ�èЖY~ɉώʊ˩ĥ

̄ʹȆŌŀ�ũƳW^(Ʌθ| ɬƠú)>ɬ̶̟elѽŌŨ˩Ĳ˲i{~ѽ͡ɚ̏hРûƫ̌˱ƝŊ�

¨ÈÎ��É·¨ÑÀϓɴWѽРûƫкkл�}ŨGѽ¤¨ÍÑ�k͡ɚ̏hƝŌi̓̚Y~Sfeѽ

ωяhʊ˩ĥ̄��¦ÀkļǺʖʏkϓɗ�Ϟu^> 
BȕʲÐ͢ɷCɚ͖Ķ¨ÈÎ��É·¨ÑÀ§Ñ¡�şǹWѽŊ̏hРûƫļǺ¤¨ÍÑ�(tGRNs)�
ĄȒWѽ¤¨ÍÑ�ϓɴi{~ʊ˩ĥ̄��¦ÀkļǺʖʏϓɗ�̓ȥW^>�Ì�¬ª�ªΧ˶I

iǀWѽ3 ̲k CY ŌŨ˩(CY15ѽCY16ѽCY20)�Ĺ?iĲ˲Wѽ1ѽ3ѽ12ѽ24 ɚкǷkʊ˩Ă�ƀŞW

RNA-Seq �οa^>\k͢ɷѽ4,688 ǩ˱ƝŊРûƫ(DEGs)�ũƳW^>S�| DEGs кiJQ~Р

ûƫ̌˱k̖л�´��Îk̖лčɁ(PCC)eϝĊWѽŧ CY ŌŨ˩Tfk DEGs �xfiѽϢǄɚкi

ĉƭW^ tGRNs �ʏ͈W^>Рûƫ̌˱k̖лLѳGРûƫ�ƟOŭvЁĮƁƫ�È�¡Ñi̓̚W^

͢ɷѽćImѽCY16 Ĳ˲Ƿ 1 ɚкelѽ�´��¦���iл�~РûƫLƟOŭt�dG~�È

�¡Ñ�ύĳW^>ŧŌŨ˩kƅɥk tGRN �ύĳYSfi{adѽɉ^hļǺлčkϓɴ�ЖwdG~> 

 
 

P-70�

ɱņz�¤zQƧʯEHͽx~½ȥÊ̪͈ͭ͑ÐŖRɾɬňČ 
2ƉŜŵ Ǟģ 1Ο¾Ġ ƌ» 1Οĉſ ŉŖ 2Ο˿Ŷ ïȦ 1 
Ν1ē̂ŋͱ©ĺ˰©ƧɴɲĬĎŚΟ2ē̂ŋ©ɱņæƐ�gª£�ʝŚ|§�ªΞ 
 

�

BΈɜÐ̓̏Cʊ˩L˶˷Y~óϪ˷˩lѽ˶ŴʹŊ�ͩȤY~^wkÒʘóϪ˷˩fѽ�¨Ë�ȁ͂

yͲʝhgiĺ˸U�~äʘóϪ˷˩iĴQ|�~>äʘóϪ˷˩kÚilǯGη˲Ą˸�Ȥbxkx

F}ѽŎηĴЬpkȁ˸xɨǵU�dG~>WKWѽБǚɚiʊ˩L˶˷Y~äʘóϪ˷˩ЭlĝKe

F~^wѽ˷ʌĺ˸iūQ^��ÑÊ�¤·Lɧt�dG~>ɬ̶̟e˸G^ѕ��lѽ˶΅yͲʝL

ƸɘeF}=t^äʘóϪ˷˩fWdÌ�¾ÉÎЩhgkµ�«Ê·Ì±®�©yµÈ¼®�©Ð¦Ê

º®�©Ѡ�ƟOŨȒY~ʊ˩̲eF~>ɬ̶̟elѽѕ��kβiJQ~äʘóϪfʐ?h�¨Ë�

ƁƫfkлčȆ�äʘóϪлДРûƫǩ˱Эi̓̚Y~SfeϦɼWѽäʘóϪ˷˩kŨȒЭ�ĎЖ

U[~�¨Ë�ɰ÷k̤̻�̓ȥW^> 
BɊʲÐ͢ɷC10 ЕкõÔ˶΅W^ѕ��kβ�ΫK|ĵ}ѐWѽěƷyĀˈfGa^ʐ?h�¨Ë�

Ĳ˲�οGѽŧβÿekäʘóϪлДРûƫǩ˱ЭƝŌ�®Ñ�Î¶Ì¤¨ϓɴi{}Ϧq^>t^ѽ

ɥȎǐ˱kƘŇLύ|�^ɰ÷iлWdlѽHPLC �˸G^ȒĴƳЭϓɴ�οHSfeäʘóϪ˷˩k

ŭɥЭƝŌxϦq^>\k͢ɷѽβ� 1 cm ſɊiɈ˨ŌY~ěƷ�¨Ë�ɰ÷iJGdѽµ�«Ê·Ì

±®�©ŨȒiл×Y~Рûƫk mRNA ЭyѽäʘóϪ˷˩eF~Ì�¾ÉÎЩhgkŭЭLƘŇY~

SfLύG_U�ѽ�¨Ë�ȁ͂i{~äʘóϪƝŊkÒęј�̤ϡY~SfLeM^>ɬ̌ςelѽ

ěƷiŇIdñk�¨Ë�iǀY~ȁ͂ibGdxF�[dƒŰY~>�
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P-71�

h�ˮʶƸɤ͋ʟR̃��ª�˂˟R�¥r¡�˂˟ȩQ=Camª��ey

ªΦɅƩ͝ʿʠ�����ɲƸ͜ʿRƚćNăƟȣȚ� 2��3
 7<� 31� 7<3

#�3�� 7<�!3�0 7<(�3& 768<�/3'�. 9</;�3+� 9<�23�� 76:<

��3� 73 3 47���$���<8��=,<9�%-�"<:	%*)���$��5 
�

ʊ˩kΤ͌ȒˤК̰iJGdѽδkɣĬǌk¡ºÑ¨͞Ίi·Ì�ÈÀ͞Ίʛ(PCD)LϢǄU�ѽΤ͌i

ςјʏГkɮɇyɽѨLĈͥU�~>ȓ?lѽ�k�Ñ¨µ��ÑʗȴƝ́Ăelѽ¡ºÑ¨͞Ίk

PCD LЗǪWѽΤ͌ȒˤÖi{~Ы͉hэȆÖ̱Ȇ�̦YSfѽÒɿɨk¡ºÑ¨͞Ίe�Ñ¨µ�

�ÑLϢǄU� PCD ļǺiЫόeF~Sf�ύĳW^(Kurusu et al. Autophagy 2014; Hanamata et al. Front 
Plant Sci 2014; Kurusu & Kuchitsu J Plant Res 2017; ɱћ et al. BSJ Review 2018)>¡ºÑ¨͞Ίk�Ñ¨µ

��ÑŊȐkŤϏŌ͖�ʏ͈WѽЏКѓƫџǽеϓɴ�ą˸WdϓɴW^͢ɷѽЬ˶ƍel stage 10 eȅ

˖i�Ñ¨µ��ÑLϢǄU�~Lѽ¡ºÑ¨͞Ίk PCD �ļǺY~ЁĮƁƫ EAT1 kƝ́Ăel�Ñ

¨µ��ÑϢǄLȗļU�~SfLɗ|Kiha^>ÒɊѽPCD ļǺiʹȆЩ͚̲(ROS)˶ȒLл×Y~

ŤȆ�ʋϜY~^wѽROS �̴ʍ̏i˶ȒY~Ш͚ NADPH oxidase/Rboh (ɭʸ| ɬƠú̌ςŚˣ)�
Ȭ͛W^fS�ѽδ˪́̏ǐ˱Y~ OsRbohF �ύĳW^>�®Àͮюi{} OsrbohF ʗȴƝ́Ă�œ

ѐWѽς˱ƍ�ϓɴW^fS�ѽ�Ñ¨µ��ÑʗȴƝ́Ăfũʐiѽ¡ºÑ¨ĴϓÖħѽΤ͌ǱȒk

Ö�üHэȆÖ̱Ȇ�̦YSfLɗ|Kfha^>¡ºÑ¨͞Ίk PCD ļǺiJQ~�Ñ¨µ��Ñѽ

ROS ζ̴kȎͺfѽЁĮƁƫ EAT1 �îW^ļǺʖʏibGdϬϧY~> 

 
 

P-72�

x¥h��{�Q=Caơɲɦ̵ǷR×ɴȣ×QͭFaʒʤ 
7øŵ� ë͞Ƭ 1ΟǶ� ð 2Ο̒ɥ� ʁĥ 1Ο̮ͨſ� ŋ 2Ο̇Ę� ƣ 2ΟŜß� í 1 
Ν1ǟŋ̀Ο2ǻŋͱ̀Ξ 
 

�

B̓̏C� ɬ̶̟elǽ˶˩Ϸɮkŉɷ�ʊ˩ĂpkĄ˸ʖĄkϒ˜K|ϓɗY~Sf�̓̏fW^>

ɬ̶̟e˸G^ǽ˶˩Ϸɮelѽ£�ÃiJGdƋÔУˊЫЭkƘŇfƋÔУÚ Mo ЭkџγhƘŇL̤

ϡU�dG~ 1)>íƀl�Ì�¬ª�ªiJGdũʐkŉɷL̦U�~K̤ϡWѽǽ˶˩Ϸɮk˞ʖȒĴ

ŮŞpkĄ˸i̓̚WdƵѯ�οa^> 
 
BɊʲÐ͢ɷC� ǽ˶˩ϷɮfWdѽ͘Σї̣Ѹ͞ί�ÛĂfY~ĤŨȒɇeF~°�¦É�ÎѻÍ

¡ª¹˷ʌѼ�˸G^>ʊ˩�Î·ÊfWdѽ�Ì�¬ª�ª Col-0 ɾ�˸G^>˶΅lѽëǓʥϰžĬ

eˈǧ 209ѽˊǧ 60ѺiϙƳWѽ1/10MS ƽơƐƋe 10 ɏк˶΅U[^Ƿѽ˶΅ɰ÷ḱh~ƐƋiɾ

�̮ʊWѽU|i 10 ɏк˶΅W^>˶΅ɰ÷lѽControlѻϷɮhWѼѽBѻϷɮF}ѼiϙƳW^>ƋÔ

УѽʀkˊЫЭi{}ƘŞŉɷkϝĊ�οa^>\kǷѽICP-MS(Perkin ElmerѽNexION® 300D)i{~Ƌ

ÔУѽʀÚk Mo ЭkˉƳ�οa^>t^ѽMo ЭƘŇiÂÉ¶§Î¨ÈÎ�½Ñ¡ÑLл×WdG~f

öƳWѽMOT1ѽMOT2 k mRNA ̌˱Э� Quantitative RT-PCR i{}ˉƳW^>͢ɷfWdѽƋÔУˊ

ЫЭkƘŇѽƋÔУѽʀÚ Mo ЭƘŇL̦U�^LѽB ek MOT1ѽMOT2 k mRNA ̌˱ЭƘŇlύ|

�hKa^> 
1) ϋ˨|҃ɏɬЇΦŌƮú 2017 ǞǧƠúόɑю P1886�
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P-73�

���ɫ̂˂˽ɼ˽QŪFax¥h��{�R˛ɼƩRʵÜPǗ̕ş͡ʂ̟Ú

ȾRͫɾNǗ̕ȓɦñɻɅƩĎąä̐ĎĥɦR̟Ú 
2´͠ Ȧ̳ 1©ďɹ àʹ 1©ʑ̴ ̳Ŗ 2©ʑ̴ Ɛė 2©Ǵɂ ĭƋ 1 
(1ǻɮŋ©ɮƁ©2ʮȿŋ©ɲĬɱņ) 

�

BΈɜÐ̓̏Cȓ?l=¡°� BY-2 ͞Ίfŕί˺ɱk¡Î±�Ϲ cryptogein �˸G^¯��ÊÑ·¤¨

��ÉÑ«Î�͖(˪Ϛ̿ 5885268 ť)i{}=11,000 ŌŨ˩K| ROS k˶ȒfКȿȏ͞Ίʛ�ʹȆŌY

~ʊ˩ĥ̄ʹȆŌŀĔχŌŨ˩�ũƳW^>t^=S�teŌŨ˩�Ĳ˲W^�Ì�¬ª�ªiJ

Q~µÈ��ÉÎ˺ɱº·£© flg22 ˃Ňi{~ ROS ˶Ȓ�lXwfW^ϨȆϹ�ɗ|KiWdM^>

WKWhL|=ŌŨ˩kɁLƟO=S�|k;̇ȆpkǳњkϝĊlŏĴiο��dGhKa^>\S

e=ŌŨ˩Ĳ˲i{~�Ì�¬ª�ªk;̇ȆkƝŌ�¯��ÊÑ·¤¨iϝĊeM~Ɋʲ�й̌Y~

Sf�̓̏fWdɬ̶̟�οa^> 
BɊʲÐ͢ɷC�Ì�¬ª�ªk¾��Ì¡�¡Ñ·ËÑ¨ˀĂƐѨ͖fμĤ¡Î±�Ϲ�̌˱W^¨

¾¨Ɇβ͞ί̇ί(Pseudomonas syringae pv. tomato DC3000, Pto DC3000)�˸Gd=�Ì�¬ª�ªk;̇

Ȇy=ʊ˩ĥ̄ʹȆŌŀĔχŌŨ˩kŉɷ�¯��ÊÑ·¤¨iϝĊeM~ɉ^hȕʲ�й̌W^>S

kɊʲl=Ǹɱʲfʣqd=ǆЭkŌŨ˩e;̇ȆiǀY~ǳњ�̝ɚкiƳЭϓɴŤeF~>Sk

ɊʲibGdƒŰY~ffxi=Skȕʲ�˸Gdʊ˩ĥ̄ʹȆŌŀĔχŌŨ˩L�Ì�¬ª�ªk;

̇Ȇi×I~ǳњkϝĊ�οa^ke=\k͢ɷ�ƒŰY~>�

 

 
 

P-74�

n¢p§ĞŦÖͯŤąRǅˀ 
2͚¾ ūƖΟŔ ýΟĴ¸͞ ̱ΟΔȢ ͔ŎΟƜ ɪ˖Οţſ ǁ»Οɵ¹ã ëΟ 
´Ǹ ˴ïΟɈ̔ ƨɷ 
Νǻŋͱ©̀ɲʝ©ƧɲĎΞ 

�

BΈɜÐ̓̏CKarrikinѻKARsѼlʊ˩L˦ˡY~f˶X~ˢÚkȒĴeF~>KAI2 l KARs �ŠƸY

~Sfi{ad̲ƫǩΧ�ĎЖY~^wkȋƒûМƁƫeF}=ˡQЬŗfha^ƠƋiĭoʊ˩�

ͲΪU[~fGa^=ЫόhǴŃ�ɷ^WdG~fͼI|�dG~>t^=KAI2 lΉЂýж�ȗļY~

hg=ĤǱȐǱȒhgixл�adG~SfL̜|�dG~>WKW=ʊ˩ĬƊȆk KAI2 ¡Î±�Ϲk

É�Î©lɪ_ɗ|KihadGhG>KAI2 ŠƸĂоƷŀkńψfȁ˸i{}=ɪϓɗhƟʐhʊ˩i

JQ~ KAI2 ʖkЌ̶LŤih~fɨǵeM~>\Se KAI2 оƷŀkȬ͛�οa^> 
BɊʲÐ͢ɷCKAI2 l�¨É�È�¨ÎѻSLѼŠƸĂeF~ D14 fũʐi//0ŇʦĴϓШ͚µ�¿É

ÑiǋW=É�Î©kŠƸʖʏy��ªÊûМʖʏiƟOkĩБ˜�ɥWdG~SfK|=D14 k�Î

¡�«�¨fWdĞOŌŨ˩Úi KAI2 �Î¡�«�¨ʹȆ�ɥY~ŌŨ˩Lŭt�dG~ŤȆLɨ

ǵeM~>\Seǰ̶̟ƶeй̌U�^ SL �Î¡�«�¨Ȭ͛k^wiʏ͈U�^ŌŨ˩È�¶ÈÉÑ

�ǀϰfWd KAI2 �Î¡�«�¨k��ÉÑ«Î��οa^>�Ì�¬ª�ªkΉЂýжȗļkоƷ�

ȥʒfW^͢ɷ=KAI2 оƷŀĔχŌŨ˩fWdѿ̲ѠkŌŨ˩�ПȚW^>U|i=̀ˈːƳ�ÌÉÁ

¨ÉÑ�˸G^ KAI2 ¡Î±�ϹfŌŨ˩kϑŵȆkˉƳel=ѿbkĔχŌŨ˩kH`ѾbkŌŨ˩i

bGd=KAR1 {}xѳGϑŵȆ�ϒƾY~SfLeM^>˱ Ɗ=U|h~˶ŌƮ̏hϓɴi{~S�|

kŌŨ˩k KAI2 оƷŀfWdk˪ȆkϝĊ�οadG~>�
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P-75�

ȓɦRưȁͮƟƧʯdÀ͉FaǗ̕ƿƽƩ̢Ůąä̐ĎĥɦRǅˀ 
○Ô̇ ;Ύ 1Οďɹ àʹ 1,2Ο´͠ Ȧ̳ 1Οʑ̴ Ɛė 3ΟǺ Řï 2,4ΟɈ̔ ƨ
ɷ 5ΟǴɂ ĭƋ 1,2Ν1ǻÂɮʝŋͱɮƁΟ2ǻÂɮʝŋΦh�ªy§r�¥§�g

f|§�ªΟ3ʮȿŋΦɲĬɱņΟ4õʦ̥̝ǻÂɮʝŋΦƁΟ5ǻÂŋͱ̀ŚɲĬ) 
�

B̓̏Cʊ˩kĥ̄ŝȁ�ʹȆŌU[~ηŀ(ȝșȆϢǄŀ)lѽ̕ȭ̏hșίʹȆhWi̇Ʒ�нфeM

~^wѽ˴ƗϲήkǆhGɉ^hЇηfWdʴ̓U�dG~>ÒɊeѽ˱ƊЇηfWdнф͇ƃkт|

�^Ɂ̲ѠkȝșȆϢǄŀL̍бU�~kueF~>ɬ̶̟elѽɉώȝșȆϢǄŀĔχŌŨ˩kũƳ

�̓ȥWdѽ¡°�ƐѨ͞Ί BY-2 k cryptogein ϢǄȆʹȆЩ͚̲(ROS)˶Ȓ±¡ÑÎ�ȥʒfW^¯�

�ÊÑ·¤¨��ÉÑ«Î�͖(˪Ϛ̿ 5885268 ť)�˸Gdѽ˲ŌƮ̶̟Ȕk NPDepo ŌŨ˩È�¶È

ÉÑ�ǀϰiɉ^hȝșȆϢǄŀkȬ͛�οa^> 
BɊʲÐ͢ɷC397 ̲kŌŨ˩�ǀϰfWd��ÉÑ«Î��οGѽcryptogein ϢǄȆkȤͨ̏ ROS ˶Ȓ

kèЖŉɷLѳKa^ 9 ̲kŌŨ˩�ПȚW^>Sk 9 ̲kŌŨ˩lGZ�x cryptogein ϢǄȆkКȿȏ

ŝȁʐ·Ì�ÈÀ͞Ίʛ(PCD)�èЖW^>ɉώiй̌W^͊Čh;̇ȆʋƳʲ(ÚЬ| ɬƠú)�˸G

dѽ¨¾¨Ɇβ͞ί̇ί(Pseudomonas syringae pv. tomato DC3000)iǀY~�Ì�¬ª�ªk;̇Ȇiǀ

Y~ŌŨ˩kǳњ�ϝĊW^fS�ѽ5 ̲ѠkŌŨ˩e;̇ȆkèЖŉɷLύ|�^>ǽ˶˩Ĵƫ±¡Ñ

Î(microbe-associated molecular pattern; MAMP)kÒ̲eF~͞ίљʤ¡Î±�Ϲ˺ɱkº·£© flg22 i

{}ϢǄU�~ȏɻнǺȁ͂iǀY~S�|kŌŨ˩kǳњ�Ϧq^fS�ѽ;̇ȆkèЖŉɷ�̦W

^ 5 ̲kH` 4 ̲e flg22 ϢǄȆ ROS ˶ȒkèЖŉɷLύ|�^>S�|kŌŨ˩l MAMP ϢǄȆĥ̄

kèЖi{};̇Ȇ�ѳw~ŤȆLͼI|�ѽĄ˸˜yʏГʹȆ̖лkϓɴ�ЖwdG~> 

 
 

P-76�

ȓɦ�£�§Q^aïƕƱƕƸăƟQ=Ca PIF N STH7 RͭÝR̙ǽ 
2Ŷǳ ïʼ 1ΟJutiporn Thussagunpanit 1Οȱ¾ ëŖ 1Ο´͠� Ĥ 2Ο´Ǹ� ˴

ï 1ΟɈ̔� ƨɷ 1 

Ν1ǻŋ̀©̀ɲʝ©ƧɲĎ42ɮʒ©CSRSΞ 
�

ʊ˩LĤˣǂ�ŠQ~fΉЂýжkȗļhgĤǱȐǱȒLĎЖU�~>ĤǱȐǱȒlƟOkƁƫi{a

dļǺU�~L=ɞǱȐǱȒiĞOƁƫ PIF lĤǱȐǱȒ�ȗļY~>\k^w pif Ɲ́ĂlĤˣǂi{

}Ь˶ƍ{}xΉЂL̝Oh~>ÒɊ=ĤǱȐǱȒlʊ˩»ÊÂÎi{adxļǺU�dG~>�¨É

�È�¨ÎѻSLѼlΉЂýж�ȗļY~L=¶È�®�¦Ì�©ѻBRѼlŝǀiĎЖY~SfL̜|�

dG~>Sk 2 bk»ÊÂÎl B-box ¡Î±�ϹeF~ STH7 �îWdΉЂж�ļǺWdG~SfLȓ?

�ŭw^ģο̶̟idϓɗU�dG~>BR l=BR iʚiļǺU�~ЁĮƁƫ BIL1/BZR �îWd STH7
ǩ˱�ȗļWdG~>t^ BIL1 LĤǱȐǱȒiл×Y~ PIF f̖åĄ˸WÕʺǩ˱ļǺ�οHSf

x̜|�dJ}=ɬ̶̟el BIL1 l PIF f̖åĄ˸W^k` STH7 �ļǺWĤǱȐǱȒ�ȗļY~fG

HĄʌöϣ�̻d=�Ì�¬ª�ª pif ʗȴƝ́Ă pif1�pif3�pif4�pif5�pifqѻpif1ѽpif3ѽpif4ѽpif5 ſ

ЫƝ́ĂѼ�Ć˸Wd\kʋϜ�οa^>ŨȒ SL ��«�¨eF~ GR24=ʹȆƍ BR eF~¶È�®

È�©ѻBLѼ=BR ˶ŨȒоƷŀ Brz �ŇI^ƐƋÔe pif Ɲ́Ă� � ɏк΅ddΉЂж�ϒƾW=\kǷ

qRT-PCR e STH7 ǩ˱Э�ˉa^>\k͢ɷ=pif Ɲ́Ăel GR24=BL=Brz kɥ˞iлčhOΉЂ

жL̝OhadJ}=STH7 ǩ˱ЭkÔɕxύ|�^>t^ GR24=BL=Brz kŉɷl pifq Ɲ́Ăex

ύ|�^>S�|k͢ɷK|=SL y BR i{~ĤǱȐǱȒļǺl PIF �îUhG͡ϽLƭƊY~SfL

̦źU�^>�
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P-77�

Ǘ̖ȓɦñɼɅƩĎąä̑ĎĥɦRɅƩ̠ÚN×ɵȣȚR̚ǽ 
2ǔ̈ ëȨ 1Ρďɺ àͶ 1, 2Ρ´͢ Ȧ̴ 1Ρʒ̵ Ɛė 3ΡǺ΅ Řï 4ΡɈ̕ ƨ
ɸ 5, Ǵɂ ĭƋ 1, 2Ο1ǻÂɮʞŋͳɮƁΡ2ǻÂɮʞŋh�ªy§r�¥§�gf

|§�ªΡ3ʯȿŋɳĬɲņΡ4õʧ̦̞ǻÂɮʞŋƁΡ5ǻÂŋͳ́ŚɳĬΠ 
�

Ḃ̃Cʀ˞ɤɨkģ˸Ń�Ѥw~ʀ˞ģ˸ʯǿŊľ(ȖȒǿϕƾľ)lѮʕľfl˵h}ѮǕǝG˻Ŕ

̦iŇɮLF}ͲǿLı˦WiOG̴kĸˑ�ȝb>WKWѮ˦ƆϺΪ́УU�dG~ʀ˞ģ˸ʯ

ǿŊľlѮGZ�x�É£ÊЛ (SA) ͕ϰ�ʯǿŊWd�kGx`˻iƺY~Ͳ˻ǿ�Ѥw~Ϊľ

eF}ѮƺϣyĂˬˑLдƭ̃eF~>Ȍ?lѮɂρĂˬˑ�ȝbŊť˞kȥ͏�̇ȞWdѮƌљ͒;

kʯǿЛ͎̦(ROS)˪ȋ±¡ÑÎ�ȞʈfW^��ÉÑ«Î�i{}ѮŊť˞È�¶ÈÉÑK|ɂρʀ˞

ģ˸ʯǿŊľĒκŊť˞� 56 ̦ВȓW^>�Ã�ÂÎЛ (JA) ͕ϰiĂˬY~Ŋť˞yѮɇƧľfl˵

h~Ăˬ�ȝbŊť˞�ȥ͏ѺŦƭY~^wѮĒκŊť˞kʯǿϐĈfĂˬʌʅkȧƭ�ЉwdG~> 
BɃʨÐ͖ɮC56 ̦kH`ѮCY2ѮCY15ѮCY22ѮCY55 l�Ì�¬ª�ªiJGdѮȒʯǿ�̚UZ

i¨¾¨ȿˑ͒˻ Pseudomonas syringae pv. tomato DC3000 (Pst DC3000) iƺY~Ͳ˻ǿ�ŨÔU[

^>4 bkŊť˞kѮCol-0 iJQ~ flg22 ϕƾǿ ROS ˪ȋПÐSA Ī˪ПÐPR1 ̀˦П, Řo npr1ѬSA
��ªÊùЏʍȭƙ˵ĀѭiJQ~ flg22 ϕƾǿ ROS ˪ȋПiƺY~ǭы�ϙqѮĂˬˑ�ȧƭW^>

CY2 l flg22 ϕƾǿ PR1 ̀˦ПÐSA Ī˪ПkřɃ�ѮɇƧľ probenazole {}xɋOƔǩW^SfK|Ѯ

SA ˪ťȋ͕ϰ�ʯǿŊY~šͿǿLF~>ÒɃѮCY15ѮCY22ѮCY55 lŊť˞őˡeŇɮlhGLѮflg22
ϕƾǿkЯǴǻ̶�çЉW^>t^Ѯnpr1 iJGdx flg22 ϕƾǿ ROS ˪ȋ�çЉW^SfK|ѮɇƧ

ľfl˵h~ĂˬʌʅeѮǷ˪˞Ĳƥ±¡ÑÎϕƾǿģ˸͕ϰ�ʯǿŊY~šͿǿL̚ŶU�^> 

 
 

P-78�

z�¢u¡q�§ĞŦÖR͌ĆɿɬQ^aɽŤƿƽƩ̣ŮȣȚR̚ǟ�

2Ì̈ɰŖ 	Ρŵ͢ė¹ 	ΡĄɶİ 
ΡȒǞȡ 
Ρ´Ǹ˵ï 	ΡɈ̕ƨɸ 	�

Ο	ǻŋͳ©́ɳʞ©ƧɳĎΡ
́ʓȣȚ©ɳɦȣˡĂɵʓʥͫ͘Π�

 
�

BͼɔÐ̇̃C 
ìż=Ȍ?l=�k�¨É�È�¨Î(SL)ŝƲĀ D14 kЍŀ̀˦Ā(OsD14ox)LΥϲi˷ü˻ȿ�ǫ

ȋY~Sf=U|iGx`˻pkȖȒǿLŨÔWdG~Sf�πıW^>ɤ̪̓el=ʀ˞˻ƱȖȒǿ

f SL ��ªÊùЏfkЭċǿ�ɏ|KiY~Sf�̇̃fY~> 
BɃʨÐ͖ɮC 
¨�ÂÌ�� Ubq ·ÌÂÑ¡ÑkÕʰe� D14 Гùƥ�Ѥ̀˦U[~·È�¿©�О˪Ɖ�Ѭ��

�ÉѭiƾĤW=OsD14ox ��ĂıW^>OsD14ox �lȳü˻ȿ�ǫȋWdG^SfK|=͜Gd

Gx`˻ȖȒǿϑѠ�βa^fS�=О˪Ɖ�fʙϷWdѤG˻ƱȖȒǿ�̚YSfLɏ|Kfha

^>U|i=d14 ƙ˵ĀlО˪Ɖ�f{}xɝȇiGx`˻iƺWdѤȈŝǿ�̚W=˻ƱȖȒǿi

JQ~ D14 kЭ×L̚ŶU�^>ÒɃ=О˪Ɖ�iťȋ SL eF~ GR24 �İ˧Wdx˻ƱȖȒǿLϕ

ƾU�Z=SL ��ªÊL˻ƱȖȒǿ�ϕƾW^kelhGSfL̚ŶU�^>t^=AtD14ox �Ì�¬

ª�ªiJGd=ː˹˻ȖȒǿϑѠ�βa^fS�=\kȖȒǿlО˪ɵfƙ�|hKa^>ìǱl

� D14 k SL ŅʜĲφiЭY~ƙ˵ĀkĂı=˻Ŕy�É�¡Ñİ˧ɒiJQ~ OsD14ox kГùƥ

̀˦φɫhg�βadGOáƭeF~>�
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P-79�

ȓɦRưȁͮƟƧʯ©���� ̢ŮƩñɻdƻăFaǗ̕ĎĥɦR×ɴȣȚR̙ǽ�

2ďɹ�àʹ 	�
Οǲȥ�ʋƮ 	Οǔ̇�ëȨ 	��ΟǺ�Řï 
��ΟɈ̔�ƨɷ ΟǴɂ�ĭ

Ƌ 	�
��Ν	ǻÂɮʝŋ©ɮƁ4
ǻÂɮʝŋ©h�ªy§r�¥§�gf|§�ª4
�ǻÂɮʝŋ©̀ɮƁŚͶ͈ǉ4�õʦ̥̝ǻÂɮʝŋ©Ɓ4 ǻŋͱ©̀ɲʝΞ 

�

B̓̏Cʊ˩lǽ˶˩Ĵƫ±¡ÑÎ������̀�БWḋŗĂ�ϡϫW=нǺȁ͂ʖʏ�ʹȆŌU[~S

fe=̇ƷȝșȆ�ϢǄY~>ȏɻнǺȁ͂ʖʏkϓɗk^wi=РûƮ̏ȕʲ�ÚǿfWdS�te

iƟOk̶̟Lο��dG~L=ωяhȏɻнǺȁ͂ʖʏkħƸk˲ϓilΞadGhG>ȓ?l\k

ϓɗ�̓ȥW=���� ϢǄȆĥ̄͡Ͻ�˪́̏iоƷY~ɉώŌŨ˩kȬ͛fĄ˸˜kũƳ�οadG~>��

BɊʲÐ͢ɷCʹȆЩ͚̲�����˶Ȓ�ȥʒfWdʊ˩ĥ̄�ȗļY~ŌŨ˩k��ÉÑ«Î�͖�ʏ͈

W=͗ 		���� ŌŨ˩kÚK|=�É�¡ÑϢǄȆk ��� ˶Ȓ�ǯOȗļY~ 
� ̲kĔχŌŨ˩�ПȚ

W^>ПȚW^ŌŨ˩kÒb � �� l�Ì�¬ª�ªe ���� kÒ̲eF~º·£© #&$

 ϢǄȆkÒК

̏ ��� ˶Ȓ�˘ǧĉƭ̏iɣxǯOȗļW^>#&$

 ϢǄȆ ��� ˶Ȓl #&$

 ϢǄȆk�ÌÑ�ζ̴yʥ

ƬигiȀόeF~>\Se=#&$

 ϢǄȆ�ÌÑ�ζ̴yʥƬигiǀY~ � �� kŉɷ�ϓɴW^f

S�=� �� l #&$

 ϢǄȆk�ÌÑ�ζ̴fʥƬиг�˘ǧĉƭ̏iоƷW^>ÒɊ=#&$

 ϢǄȆн

Ǻȁ͂Рûƫǩ˱l ��� ˶Ȓ͡Ͻfˬ̻fͼI|�dG~L=#&$

 ϢǄȆнǺȁ͂Рûƫǩ˱iǀ

Y~� ��kŉɷ�É�Ê¡�À���ʲi{}Ϧq^͢ɷ=� ��lS�|kРûƫ̌˱�ȗļWhKa^>

S�|k͢ɷK|=� �� l ��� �îY~ȏɻнǺȁ͂͡Ͻ�ȗļY~ɉώkŌŨ˩eF}=���� ŠƸĂ

K| ��� ˶ȒШ͚ �)+��!)% kʹȆŌi{~ ��� ˶ȒtekȏɻнǺȁ͂ķɨК̰iʖY~��ªÊû

МƁƫ�оƷY~ŤȆL̦źU�^> 
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