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Introduction： The 　 relatiQnshlp 　between 　termites　 and 　 microbial

community 　in 　their 　gut　is　a　well ．known 　example 　of 　symbiosi5 ，　 which

aids 　 efficient 　digestion　 of 　recalcitrant 　lignocellulose．　 Because 　the

symbiotic 　protists　are 　extremely 　d凸 cult 　to　cultivate ，　our 　knowledge

about 　their　physiology　and 　function5　are　poor．　In　this　study ，　single　cell
approach 　was 　applied　for　the　symbiotic 　protist　to　investigate　the　process
fDr　lignecelluose　 degradatiDn ．　 Results ＆ Discussion ： The 　 cells　showing

typical 　morphology 　of 　thじgenus 　EucomonrVmpha 　and 　Trichony 〃zpha
were 　physically　 isolated　from　pro匕istan　 cQmmunity 　in　the 　terrnite　gut

and 　used 　f）r　cDNA 　synthesis 　or 　isothermal 　whDle 　genome　amphflcation ．
Three　genes　that 　encodes 　the　Glycoside　Hydrelase 　Family （GHF ）7and

45cellulase 　and 　GHF10 　xylanase 　were 　amp 団 ed 　by　PCR ．　Each　pr 〔｝dueヒ

was 　cloned 　and 　determlned　the　DNA 　sequences ．　The　result 　showed 　tha し

several 　GHF 　genes 　were 　simultaneously 　expressed 江n 　each 　 cell ，　 and

major 　expressed 　sequence 　ofeach 　family　wa5 　common 　within 　the　protist

genera ．　Genetic　variation 　and 　the　detection　rate 　Qf 　the　clones 　possessed

nucleotide 　deletiDn　or 　stop 　codon 　are 　relatively 　higher　in　the　sample

derived　from　genQmic　DNA ．　These　results 　 suggest しhat　the 　GHF 　gcnc
was 　selecti ▽ ely 　expressed 　from　many 　homologous　gcncs　in　the 　genome，
it　probably 　attributed 　to　the　ef 且cient 　degradation　of 　lignocelul〔〕se 　by

the　gut　protiEtE．
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Environmental　samples 　con しain 　various 　materials ，　which 　potelltially
inhibit 　chemical 　reactions 　necessary 　f（）r　studies 　of 　microbes 　 there 江n ．
Therefore，　development　of　methodology 　tQ　separate 　live　microbial 　cells

from　any 　non ・organismal 　substances 　is　crueially 　important ．　Recently，
Koyama 　has　invented　a　device　that 　can 　colect 　live　cels 　by　adhesion ，
using 　a　low　level　electric 　potential−loaded　e 且ectrode ．　Here，　with 　this

newly 　developed　device，　we 　attempted 　to　 collect　live　microbial 　cells

from　 termite 　guts ．　Termite 　guts 　colltain 　not 　 only 　live　 symbiotic

microbes ，　but　also 　a 　larビe　amount 　ofwood 　particles，　soil 　particles，　and
dead　microbial 　cels ．　We 　optimized 　the　method 　Qf 　sample 　preparation ，
buffer，　electrode 　shape ，　reaction 　temperature ，　concentration 　of

oxygen ，　and 　reactiQn 　time ．　As　a 　result ，　we 　success 血 lly　separated 　and

obtained 　only 　microbial 　cells 　from　the　termite 　guts．　In　addition 　to　the

detailed　results ，　we 　wiU 　present 　the　most 　resent 　results 　and 　discuss

future　apPlications 　such 　as　single・cell 　e   ics　analyses ．
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The　biological　denitrification　processes 　have　been　oontrolled 　by

physicochemical 　parameters 　such 　as 　temperature，　pH ，　and 　nitrate

removal 　efficiency ．　To　accurately 　control 　the　processes ，　inf‘〕rmation 　on

uumbers 　of 　viable 　microorganisms 　that 　play 　a 　role 　fer　denitrfication

in　 the 　 wastewater 　 treatment 　 processes 　for　Ilitrogen 　 removal 　is

vcry 　importallt、　Although　sQme 　methods 　sueh 　as 　quantitative　RT ．
PCR 　 and 　 mRNA −based 　 FISH 　have 　been 　known 　for　this　 purpose ，　 a

rapid 　 and 　simple 　technique 　is　absolutely 　nothing 　for　counting 　viable

denitrifylng　bacterla江n　the　processes．　In　this　study ，　we 　consider 　to

apply 　5・Cyano−2，3．ditoly1−2−tetrazolium 　chloride （CTC ）method ，　 which

have　been　used 　as 　rapld 　and 　 simple 　detectiQn　tool　fbr　viable 　 aerobic

microorganisms ，　to　measurement 　of 　viable 　denitrifying　bacteria．　FDr
determination　of 　optimum 　condltion 　 of 　the 　CTC 　 methDds ，　 several

nirS 　and 　 nirK −type 　denitrifying　bacteria　and 　ac 缸vated 　sludge 　under

denitrifying　conditions 　are 　prepared ，　and 　CTC 　concentration ，　CTC
reaction 　time 　and 　the　concentration 　of 　nltrate 　respiration 　inhibitDr

are 　explored ．　The　results 　revealed 　that　the　 optimum 　conditiQns 　for

the　CTC 　method 　w ＆ s　O．2　mM 　CTC ，1h 　of 　reaction 　time 　and 　l　mM 　of

nitrate 　respiration 　inhil）itor．　Under　the　 optimum 　condition ，　the 　CTC

method 　could 　detect　more 　than 　80％ of 　viable 　denitrifying　bacteria　in

pure 　cultures 　and 　activated 　sludge 　under 　denitri丘cation 　condition ．
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