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2BRT 5700, FHERAEABNESELEBRENSZERL, ENERICH 3RFNEORE, &
BOF BB EOZNE TR, Actinobacterial PAOs I BEHBROMEFL T IFE N &, 1,
Candidatus Accumulibacter phosphatisiztb~23 E/hEWVHOD, FEREERL I3 LATRENE. Zhbd

DT Lnb, EHBROBMCL > THBERONRLBESRABENELLEbDEB LN,
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1. TIRER

EERN Y VREX, BEBRBEHERLIVY CBR
ORIAAOER»D, SHETETHRERBAREHS
LEZ BN, L L, 980 VIREISREREE
RAERETHY, B/ LTY UREENELTB
LORREL 25Ty, BEAHEREITFEOBRERR
HoRTWS. £9FN Y VREFZRARELS IS
AFLLT, ZhETiZ, EERBROKELRMLTEL
b, EEENY, WRE~OLPREEEET IV, U
VERE~VEBEE XD DL BRI D THS. B
o, BRERICED Y ARBMEOKE &83, HREICR
RBZLH, REELEBRLTOWSLEEX, Zh¥ET
o, R Y U BERHEE (LT, PAOs) DOBZERRSN
BI5-LTWBZ LALLM LTEY, AL, Wl
BAESEORREIEI TN CRHCERNI LY
TRRENTVEY,

SN VRESBSPAGE LT, EEEEXR
& LT L7=BRic @B {3 3 Candidatus Acounmutibacter

Candidatus

phosphatis (BAF, CAp) 23@bHRTWAY Zh¥T,
CApDAEE 2 b L IR Y iRk SR
ENTEENR, RERE LB RENTVRY, —
F, ¥EE, FEESTRIZIE, CApLMMI b BHR2PACs
BB LEh, KBTI ELLT S
ActinobacteriaPAOs (BAT, A-PAO) b IBRHPICELTF
FELY, ZhoOFEERAIEBRIC L TRARS LM
RERTWAY, $ibb, Zhb 2REEOPAOsDIER
BRSNS ReNT, FHERS OBV TR IS LT
T LR TES.

FITC, FHETIE, REOY EHBHEERE (CAp,
APAO) WHET AERGMT, EBHEEFMLTY
BrEAEREDE(L L BPACSDEEROEAL R, &
1o, EOBREZBET D0, BPAOHENRTIhES
{E L5253 L, RN 2 TR,
BHROMASEOR 2R, BRErERLE.

AFRORRIZE Y, FAPAOsDIHRI X VAR
BEALNE 2D, EPENY AREOREHEEORNL
KEETHZENTENLLEE LTS,
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ﬁ%@ﬁ4 L OESREE, 191 27/68H

(B804, EFR130%y, TLEEHAS0%) DRRSUFSEE
iz, SEESROERE Tk, HERRRRL LT,
R7 B LUBBRORAEAZ0DL 1 %1 ¢, &3
400mg00D/LIZ 725 X S 12, K TROIIDD1053HIE
AL, UUBRERBERTHHREEE L. gkik1y
A 7/2LE L, HRTIXIZEFRICTREEL 7=, RENSTRITET
KT THID 5 53z 100n TP L, SRTiZI0AR
L7 E£f, TINVFARE () EEBRALT
FEOMHIEITY, BUIBER~OBELEEIT, PAOsH
REERE oL Y TRLE. HEAKDMERIE, HUT
DEBY. BB MY U A200g00D/L, T b
200mg000/L, KHPO, 98 mg/l, KHPO, 56 mg/l, NHCl 107
mg/l, MgS0,THO 180 mg/L, CaCl,-ZH0 14 mg/L F LUK
RS REKO.3 u/L (EDTA 10g/1, FeSO,7HO 1.54
/L, BP0, 150 mg/L, CuSO,+5HO 30 mg/L, MnCl,-4HO 120
mg/L, KI 180 mg/L, NaMoO,-2H0 60 mg/L, ZnSO, THO 120
mg/l, CoCl,*6H0 150 me/L) .

RF b LEREORAEAEAVIERRB LT ER
IZBRRLIZ18, 394 7V 0DAk, HRICHEROENEEE
TmL, MEKEOELL FPASEAERDOE(LE R,
AR, HERShRV RO EOBKIEEN 1
mV/LIZR2 D & Sz, FKEAERL Y 1EHI TTY-
< HEmLE.

Q) SIHRETGERE

FPAOSDE BB IHE 2T~ 57, U &K
BEATOEREERE L. BANRMERFEI I
RULERISHLRIUCHS. R, REFRLAHEE
H LT b bh—HFERVW=Z L THY,
A L7-CDBEE 1 3400mg/L TR LIz L7z,

e L U7 b /BB X BN ENRTRERIC
B L%, BRESNLBREYA 27V TRIZEREL,
HBzHE L. RIUETRE 22188 L, —FIcEES,
TS b 5L CHREAORAMEER~S L &
biz, 2BHORKTRYE, DTSRV SRR
WCHAL, Boritndll, FRMMFTCREYEX
A EE L, AESEORBER .

@ REhHE

BIRERSNE, 0.85unDA LTV T AN —T5
AL, YRV EEYIToIN—, ALY
BIUHMEA A I A2 ae b 5T7 4 —TCHE
L7=. TOCHLENERTOC-5000A% AV, MISSHS & UMLVSSIZ A

FAAEIEE R,
TETRPOCADIS & UA-PAODTFEER %, TPz
WEERPREEIZE D BIE L. POREERRIY, vianT
A M4 2 5—%RVS, CAPIZ-OVVTHISYBR Green 1% 8
WieA ¥ —h L—F—k, APAOIZDVNTidOnrobeds
ttkoTRRELE. HALESITAw—2&K LIDRT.

EF&J:Af b /owm%mw»m&ﬁmmk
BiT3 Y U BREEROR AL ER-URY. B
TR, SEAKIERBESOmgP/LIZH L, KK THDY v
BENE L Z6aeP/L, REBADOY VBEXBSLE
18ngP/LCHRIRM R SR Y L ERERTIE L HIZEE
LB S Tv e,

FIT, VORBEHANERICRBLIZLEZ X, 476
BE»BIVHA INROXEHBERMLILLZA, B
TR I TREDR Y S BA A RO B2 R
NEBEh, FMELEE, FICEELE.

@ EFEREnORE
a) MEAKRI-RIZSRE

Y UEREMRRIT RIS EIRRORE L L Y sHEC R
FTBRED, HIALIZMIBITE Y UBEA A BN
FeERE-2zR L. EHERORMBRERRDTM1

#1 PROJFERG
L3 Fpriver  Rpripsr O primer
W e s s
APAO Qprobo APAO184 APADA4LS APAD-OP309
Primor_or Probo Target Soquence (5 —3')
PADGS1 Chp CTGRAGTTTGGCAGASGS
PADB4S Chp GTTAGCTACOGCACTAAAASG
APNDI1B4 APAD TACCOGATACGAGACGGAS
NOUS AP GTCACTTTCACTTCTTCCC
) A-PAO (CCOTRTCTCASTCCCAGTATAGCC- (BODIPY
8 EmRED
=~ A...A. et u g T S
BAA KRN A
B 60 AAA.... AQ"A'-A- A
% A .
| RAK
£ 0595°.9...0.0...00.0.. oﬂgo%
& L o ........... | L P ¥ ¥, - — 1
g .ﬂﬂnnu ......................... nu .......... nl‘l
2 80 M 450 460 410 480 430
BRB% (day)
g Sy BRI I51 ) HAAFIREL
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B2 EHBRAIRTEROF R ) AERORSE
W) 3¥AIA0L, HEBBSE (18050 kb 1D

mN/LTHBIZHEL 6, LBEUKEIE, EATIZ19P/L
THholzDizH L, 1947 VENLAEBKEIX
2mP/LIZEMEL L, 394 2 AV BICI25mP/L~ b BicE
Ly aRafioh. BRIz, ENEERmE, MHo
FEHHFICEBERR OV DI, EEEBEES—ELL
EEET3¥T, ARREEICRNR ST
HBEZZOND. e, BhMEILE, IR
X 16meP/1RREE S CRIBI L, MFOREIIBB I,
ofc. BRITEBET I8, RUROTBREFIRIT o1 RER,
U UBREMBROB(LRFERIATWA L L, B,
lmgP/LREEDO RO ERRE T HERMN Y AR EE T
BENBE IR TWAZ 20D, HHRROTEET,
PAOSOBEFH b L < BWFhpBNEEL i3 Licky,
U ARBDSHE S hi D LSRR Eh T,

b) ML RIFT RS

Wiz, EREESNIRHEN RIFT RS RN 579,
YA I NVEEDOERY D, gVSSHY DY > Huh /B
HEE B L UHBYRBRE 2R, shfhE-BksL T
B4R L. BORENA L5, HHWHETGERT
HREEmE & BIZET L, FOBUBIXR SIS bk
BELTo. U Y, HREERINATE TIEHOWT
By, FERITELY. BRI ER L TVWA LS
THHHN, EHEEINHIBIURTRELEDTELS
L, 2RSICIMMERCH B LT EhE. —H, )
ARUEEE IR RN O R L, B
b T OERIBHEF ST B LV 5 BBREE R RNRES
hie. Zhig, V ARBEHEERARO205 OB TR
HTNB1e, TEREREOEE RV i T ey B
OHEEERLTVWD L REOHALEL GBS, B
MIZFHCHB. —F, 5K MVSSHLUMSS) it
ETZLCW: (F—2488) 0T, UGS Gk
Y ARBEHEEIET LTV, ZHUTEUKE L L
TWEZ L LIS LT3,

i 1
w0 [ of oo
g’f.zoo PR & SRR 9 %
17
2150 |--------- b e
& | ]o°
%Emo ---------- e
T SR T
0 ! ,
1885 1895, 1005 1915

B3 FEseremic & 5 A BB EGHRE OB L
1) 18691 2UMBERD 294 2 LRITHAY
72) BERTBCENTS IS5 G18074 A 7 AT TFRENS- 30

50 —
| |
R B T
g0 e
gzc R R -
5310 s I I -
0 | AR ]
1885 185 1905 1915
Y4B

B4 EEEEMC LS Y SR/ 0L

o) PSDERICRIZTES

BRAHREERINC & B BPAOsDTHER D E(L 2K -5IoR T
AV, CApOFERIIABNCED L, BT
MLt b BT A 2 VBB, T EnG,
CApiXEFEIC L > TE L HZERII= ¢ EXBI 3.
RACEBRIIANEZFML, SMUBRROBREIUTL
AEBNZ DD, FREBRIZEITACIRERS %
AL RN EZ OGNS, BEERIZEL TR
CAITEEREHE S ST RV LW I B9, RO
TEEREINC & > TCApDIFHERNHD L= Z &4, B
WMRKRLBLZOND. —HAPAOIY, WAEEEDOMEIT
BBEINT, OBz R TN 3EmERLE.

7, FOREGZ LIZ, RIS SR o
%, CApDSRINY B &, WITAPAOIIMDTBMEIMERL,
FIPAOSHES TR X2 R HRERNEBoNE. '
2, BIERLY A 27T, AEEGER IR NS
g~ Y ViEHGEBEIR D SN, Y AREGHEE
IBEMAHHEPICELLTWS. ZZ L, FPAOsH
Ao DOHRABRIZH Y, FEHEREFIMIC L >THELSZ
37-CApicfb > T, A-PRODTRERIMEMULI-LEX D
h3. CoROBBEEMZHEL LS, QBATE~D
EERHE Y K& Eh-7-Di%, AP LS
BBL- LHRENS.,
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FEESAA  (min) LFRE5AA  (min)

BE-6 FIPAOsOIEFHESHAINERAE

o

F2 280V UERERIFRDER

2k, BE-SIRENFPAOSOIFERTILIZST LS
K& T8V, AR TAVWEERPROBERSRE
BRMNT D CHET 588, TOREIIBLE0%L
BRI Hh, Br+oiciigl > 5 LEwrLik.

() FPACHEFERTHEIHES L UL RMARE
AN RS AV A EROERN 6/ 6N
T-HERBEREET B0, KIZ, FPAOsOIFEFAEIGE
it L USRI A E R IR,
2) BRHAREEERHE
FPAOsRENENERG(L L= i5TRIw L, MRrRsH
ERBREIToERORBRFZE-6IRT. FHEEH
HORRRE LTHER LAFRTR, L LTy
=0T, FEERRE LTRIFRET, T b
BOMORRREFIA L7APAOIME S LTV Bi5TRIZD
Wi, R FOEAVEEERERLTVS.
BITRENB L HIZ, CApdsEG LISi5RTIE, Uv
DOEBRAEKE K R TWS, = DOBFORERERRIMA
I, 2.6mVgVSSTHY, REMFBRDY AARBUHEIT
24mgP/gVSS+h, HUMFRAIE. TogP/gVSS+hC, ILE25%R
EOEERERTH-. —F, APORELELTWS
BRTHATEZZIITRLT, TR, J|EIMRL bIZ,
2TmgP/gVSS hDHENRB LN, ZDL &, FBRERLY
AV GmgN/gVSSO TN BM L TWeZ L2, @
PAOSDEEFHREBRZEII R E S B, MiccpidfiE 2
ZiTH <L, APAGIBRE R RN LN,
Ak & b EisEsy RS & 2 AHR CREmERGS
SMEEZCApARAD LT = L IXRATE 525, A-PAOHIX
e LIIBEATERV. £IT, KIS, FPAOsOILEH
FAHE R~

b) FPAOsDEITRIFRHE
FEPAOSHENEFNEL L TWABERICH L, B
UR7 b2 N FUESRIBCE X, EROBERIZL

" "Tr
CAp [ 85x10°|] CAp |728x10
I"i”‘“’"“u&l oopiod/aVSS | o 5 |t Fm | APAD | tax1eP
SRR OB F B | XJro| B | <y
155 -3 45 149
60 -4 3 21 18
45 - 2 24
0.39 0.47 | oa2
3,000 3.500
2,000 2,700

SFIBEOREE M. ERPR2A0TT. BHEECH
FL, APAONIZEAYHELTELY, CoMEELT
WisiERIZR LT, BEE 5B L YUARLNE REFRE
B85 (155mg00D/gVSS-h) & U “ Mt (60mgP/gVSS-
h) BIUHEEUYETICBIT3RFRY VR

(45mgP/gVSS+h) MEBEhi=. LrL, ZoOBERIZN
TR EBAINE, BEHOEER, Ukl k
T ABRUROTh BT, R Y S RRkshhidE
gEhizhof. ZOZ Ehb, A7+ 2RIB
TERWI LIGREN-.

—%, N hUTHERL, APAOBES LEER T,
EE 5BV TYH, R ELEESIC
BWTH, WThbHHRHER (TEhTh
45mg00D/gVSS-his & Uf149mg00D/gVSS-h) & EhizfEDS U
VR (21mgP/gVSS-his & TR18meP/gVSS+h) 5 L THFK
RETIZBITBZY U HER (0gP/gVSS-his & U
24mgP/gVSS+h) MBI i,

U EDORERIE, CAplZ~TE 5 bODA-POLEREY
BT3B AZHELTWBEBXIENS. T22bb, @
BENREUHNC L AUBEER CRIRAEH L AT
T=7=th, FIPAOsIIEHREL > TS 4L, BT
EEAIREN OB AL L, APAORAT 28
SeEOIZHIA L THIREL TV Ve RS, CApSERERRICZ L » T
FEEST BRI, APAONEREEREREL, 20
R, MEKE~OBIIREN TH-oLBXOND.

- 662 -



4. F&H

FUAEBICIT, ARy UERRICEER AR
B L T35 LB X 55 Canddans Acounmidibacter phosphatis
35 & (FAdtinobaceria PACsic OV C, EIBREFEETICHITS
AR L ERPCRE AV VTR~

FORER, D TREROEIERIMIL>T, €0
BRHEOHE) GPAGDEBNE LD T L, M, B
BEERUR AT EALDE L, CApDMAIZH L TAPAOAS
BT A2 EERALMITRILENTE. TDOZ L,
ERBBIZBWTOTILRREFGFOELS, £H
PAGSDERABMRIZEBE 5 X, FEROELL I
L AEROMBOTEALSELD LH#ERINS. #5T,
4, MPACsOIHEZIHBICRINL, REMRIZRIE
THRERTFEALMIL TN ZEN, EPFEN) VIR
FEOREIZHORN D EHFZLHND.

f2ds, AR TRAVEBRICE, f1DPACSRGAOsH
HFELTWHEEZLNRBZ LD, 5L, Zhboo
HEBE IR LB 21T Z L NERHDH EF LTS,

B AR, FRBEENFEFFRERGHE
(17560489) , 7 U # k- RETFHRF BT FBIR
FUERROER B AR ARBIFER S (RATIR) ©

Mz kv RERE LT, ZIICHEERRTS.
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Nitrite Effect on Population Shift of Two Representative
Groups of Polyphosphate-Accumulating Organisms

Toshiaki Saito', Kouta Yumoto', Toshikazu Fukushima®, Hitoshi Shoji? and Hiroyasu
Satoh?

!College of Science and Technology, Nihon University
*Institute of Environmental Studies, Graduate School of Frontier Sciences, The University of Tokyo

Nitrite is one of inhibiting factors of biological phosphorus removal. In order to tackle with unstable
performance of biological phosphorus removal, nitrite effect on population shift of two representative
groups of Polyphosphate-Accumulating organisms was investigated. Sludge cultivated in sequencing
batch reactor under alternating anaerobic and oxic conditions were exposed to ImgN/L of theoretical
concentration of nitrite during only 3cycles. We observed significant suppression of biological
phosphorus removal and population shift of PAOs. Quantitative PCR revealed that during nitrite presence,
the amount of Candidatus Accumulibacter phosphatis (copies per gVSS) significantly decreased, on the
other hand, the amount of Actinobacterial-PAOs (copies per gVSS) increased. After a few cycles from
suspension of nitrite addition, Candidatus Accumulibacter phosphatis increased, whereas Actinobacterial-
PAOs decreased. To make clear these interesting phenomena, batch experiments were conducted with
two sludge cultivated with sole carbon source of acetate and peptone, respectively. We observed that two
groups of PAOs showed clearly different responses to nitrite exposure and both can utilize acetate. From
these results, we concluded that Candidatus Accumulibacter phosphatis and Actinobacterial-PAOs
compete each other in terms of acetate uptake and nitrite significantly affects their competition.
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