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W OE NIRRT (GAOs) 155 1Y 1 I 45 1 BobE J5iAH ¢ D e 56 R iy R aA A8 Ak, 38 4 IR AR HE 7K Bl KR ) S
DU SRS, FEST PR . ARE R MR AL N R SR A ORI E T GAOs (R R B M sh 481k, FF
AT AE DAk AT R ol A 1 8 R OCER D AR L R A PR PR . BER R, & 40d A4 MYk, RO AS 2 B
B GAOs fRIgH i =, B AR FH B R 0 2 BR & i PHA,  4F 40 TH #E PHA #5005 . Fo i 309 0 IR 40300 0 i o ft/
VFA WU . PHA 4 BU/VEA BB 53501 0 1:036. 2468, 5 GAOs ) 1k 24 T i 24 MR 12300 o 72 3 IR 4 485 O
N, KW 2% W A & Candidatus Contendobacter. Candidatus Competibacter 1 Candidatus Propionivibrio aalborgensis
325 GAOs, 43l i AR ALY 7.13% . 1.86% H10.20%, FiE ] GAOs K A 58 i 104 52247 . ik
Job PR X S I A PN R B S LT (glgA) AT L 4-a-4) SR ME 43 S (GBEL, glgB) %M J A i A 5 3 IR 3= B2 G W Wl s o,
B2 G5 v 5] ik A7 76 4 % i 3 42 (glycolytic pathway) F1 ED i& 4% (Entner-Doudoroff pathway). Lk I 45 5 M fo0 25 #4) #5
7N T GAOs [1) & 5 130 T2 1R B 465 400 BOME R AR SC DI RE SE I VR T, ] ol 52 3% GAOs RIS ML IR It 5% |

KA BB (GAOs); JRAECKHEK; MIACHE; 2 K 20 2%

R WE T (glycogen accumulating organisms, GAOs) /2 5 ft. 4= ¥ & # (enhanced biological phosphorus
removal, EBPR) R4t — KRB\ E W IIREHEY, £ T ENFEM AR B G OB R R IE, MINO 4
Bt HoAm 44 h GAOs. B (polyphosphate accumulating organisms, PAOs) J& EBPR &4t 2 5ER#EH) £
LUIREAE D) o AR ZHRIEHE i, GAOs TE B SF 55 & 451 T 2176 EBPR R G H R EIAE , & iR wk
RORBGEACES, A WKW, GAOs 55 PAOs 5o /KA AL, EASHBERELATLER, Wi ik
EBPR A Gk 1AL ™, GAOs XI5 b EBPR 2R 4t 09 5% M i Ab T BOMA B B, 11 78 1E % 18 17 19
EBPR {5 /K ) vl [d] i 5 90 2] GAOs A1 PAOs, [Nt , A #F58 & N il i 19 GAO nl g2 A7 AL kAT
EBPR Y4 42 . 3K GAOs T & 4R 1 T BOA AU AT D 5¢ 36 SO0 T D0 RE 56 X B AR AL Y, 1)
I A] R GAOs 1951 % I 4 AR 35

GAOs X T8 5 A1 08 R Bk M S v C/P A LI /K 0 b R 1R 7 0 SEL B A B S0 4% . I 4E ok,
1T GAOs 147 HILIK 7K H nl LR ey 8% 3 A 7 5 B-F2 L e MR IR (poly-B-hydroxyalkanoates, PHAs)7,
Wim BE: 2020-09-07; RA B 2021-01-26
EEWE: ERARPIEEST FHH (51678565); J5 BIRIE KIH (AWS18J004); KHE A AR EL L B5 H (19JCYBIC23800)


mailto:y18822036007@126.com
mailto:y18822036007@126.com

%5 Wt V45 . SOBE T DGE o 4R 07 VA R ST SR R A 1793

IR B R EEEAE R, Wz B Tz oS, Bk, e JOME R R AL () ST T R R
S GAOs WFo L BE 44 F . HET, &% GAOs 177 vk 24 (1 AR P/C B /K Kotk B R A1 K il iR 5
A DT, 33X 2 Pl il GAOs 1K & (1 5 s AR AE — 28 B0y . — 2 Ik B [ AE X 304 5 S0 T g
GAOs & B LW BA R B FU , SEmm 5 25 de At BRI, gy — P B 280 48 GAOs 195 =X
X F GAOs DIREFFVE AT T 40 B . F T sl 2 W B ¥ 465 4 1 28 1O T 36 1k s TR AR R b 3 K B
AHEZXL, BEEELSH AR RGP e 1, BOR KB K BiE AR s br , 47 & W
BEM A AE RV RE 5 &R S0 ) AE oA BE A 6 A AR T, [R) FF e 25 5 o 3 TS VR i AR RO, B LA
GAOs & 418 T2 W #F I 4 B AT 7 A R B0

AR T 38 o DR OR HE K B R ] 2 Kl R AR vk B A SR WS, AR Pt =X R L 4% (sequencing batch
reactor, SBR) MR =8l & 4E T GAOs, i# it 23 F A Ik, A T DAk ik 72 v i B 0 e B AR AE
BE AU AR OGP F EE AR Ak, Ik — 2D Bk T SR m i Al A7 MR P
1 MBRFG®
11 ZWERES5EZTAHAR

KR AU A3 Ia 17 SBR .2, N &R ARAER R ITL, BRIy 14, RS
H 68% K FHHEIK IR A HE DU RS HEZK 4 S R N B 4 pkis AT X, DL e h A — o B A,
BRBITANDEY ., BOFRMASEERTE 1.5h, QAR 4h, TN R BEE iz 17 52 BRAR B
40 min Z Wi A5 %2 15 min, 1 AT 40 R 35 ) 4% PLC il & AR 132 17, R WK R il ik, H )
o PIE A A h 0 PE R G SR AL R Ak ik S A
1.2 BEMISIRRE#HKKR

FeMpig e ok A R E T S IS K AR B i, A RIS U . R 2R AR, 0 (5
fL0.25 mm) J5 RN 2 DR N R . AT ECK BELSEBR K, KA & Rl i B ik B R . R
I 2% 17K DL 20 R Bk Mk — E KR B, 4E 35 7E 400~440 mg- L' IS AL 4 A IR, N-NH,Cl 4 il 78
40 mg'L'; DABERR — A B kR, P-KH,PO, ¥ I 7E 5 mg' L' 2247 5 HAhE 5= #h A MgSO, 7H,0
50 mg-L™', KCI120mg-L"'. €CaCl,20 mg:-L"', FeSO,-7H,0 0.1 mg-L™', CuSO,-5H,0 0.1 mg-L"', MnSO,
0.1 mg-L™',
1.3 BUMESRER R 95 A

WRIESL PR IR0, BEUT 26 4. 16, 20, 39, 43 KAt 5 A4-Af a] 25 78 47 5¢ 4 B0 8 0 98 4w i 0
o ME T IRE B i B 0, 5. 15, 30, 60, 90 204t K s A1 i AR P A 60, 120, 180,
240 438 2K FE TR bR LM I B A2 HE A o

2 TR AR e 80 R 0 5 i Y, TE B R R R AR R B o RO IR T, 15 VR
(MLSS) SR H ARG e, 5 UTRE L SV, R A EAR LI E , PHA SR A AL e,
PAAREJE 9403000 2 3 2ot 56 23 B EPS P FH R0 R i R S B BRI, i S AL 1R - R 3 U 30

AR S AL . 0.5 mL JREAEKTGIRIE G W T &M, 1500rmin', 4 °C &0 30 min,
L, A S~10 AR 2.5% 1 —BE[E E 24 h A2 A7, 4 °C S A AEIT e . B R 2% vh ik
VE3W, F LW CEEHEBARERK, B 30%. 50%. 70%. 80%. 90%. 95% (1) £ BEMK Ui
K 10~15 min, )5 HTCK ZEEBIK 2 %, BER 10~15min, 3 F3E, #B3 1L5mL BO08 T, HE
FNHESRVRT I 120 DL |
14 SBENFREIESHF

TP A A 35 8 R A JBORE ] 91 19 R 480 90 min, BRI BURE & S mL, #4523 AR AR, 2k 34>
AT AT BN, V5N GAOs 1R R 3= B % I REAS o D)3 19 35 Je A A Tl A 8 A1 L vk 4
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(—80 C) B 7. M7 TAEZFCAL 2t i R BB B3 A3 BR 2 7] 58 1o

W7 i B2 AT DA FE 0 FEAS DNA $2IBCFACIN | SCEEFg s MR I . 03 Fn g . A E2e ot &
Ao 45 4% (9 SC 2R ) Hlumina PE150 5¢ BGI P TAE o D)% 4R 15 09 5 4R 2008 (raw data) B L (5 5.
I S5 2 B L 0 A I Y B3 A T P BCEE , SR IO TS 2240 B 10 A BB (clean data). i
MEGAHIT 20 3% 5% { #4741 355 43 T (assembly analysis), 5 805 #E47 3 B 32 BE 4R BT W0 B 2515
253 i i DIAMOND 3R 6 genes 5 4 D GEECHE 2 A9 4l . BCTA . ol b8 RIS 75 7 91 E AT 1L
XFo HoXTEE Rt i R G SR A% T A R E B . R MetaGeneMark X} 45 FE 4% (1) Scaftigs(=500 bp)
PEAT R R 2 HE (open reading frame, ORF) #iil, 2<BRITAYSE R 5 dE1T DI RE S I R 2540 #7 -

1.5 SitEaE

fdi ] SPSS 17.0 #AFBEAT BB AL B], L P<0.05 N B A G # B2 5. R 7 2290 Hr 5 52 56
W bR AR T BT A MW, B LR . A R 0 T RE B AT SR FH 5 ] A B — 5 i) ]
TR R Ty 225007 o
2 #BR512
2.1 SBRIRZEBREBITHFM

A5 REMIG, 43 dZ2A YL, RN E 0 LRE . IERERREE . M BEE . PHA 54845
R A AR, I LAY GAOs AR AE o SR % Ik 4] 30 0 3 AR B4 i I ) o SR 3008 AT
LA 1 s o IAE D0 1 5 Yo B (MILSS) £9759.3.000 mg- L™, SVy, 4 (31+2)%, SVI N (110+
3)mL-g”', COD LR, AL THEAW . SRR QI muB B . 21755 4 K, RAEWIBERR R
B AR 1.658 mg- L' (WA 1(a)). HIUEAIIL, 42805 e h A 7E &R 43 PAOs, {HILFP 5 PAOs Y
Eb 9 A A0 i 3 L 76 1 27 3 T kK (R R B W R R A BRI s IR ARES S, RER 4 IR B IR AR B K HE
W, AR aT A R A B R R A . SRR L h R, SR g P A B R ot O R AR T RE S
T2 I3 7 DR ST T - S Wl R 55 5 PAOs AL RUARAE o PR ACHT S min X £ BR AU TH FE AR, 15 min
JEH TR e, REW ORI FBR RN 42%. TR S8 309w IR 6 A 1 o B i A 2 1R 1) TS 1 Wi A
25, Al REA M 5 R AT R P PAOs IR Y, TR B W 32 B phy A o b o2
B TR b — JE R RN A N AR R B S R nT RE AR IR A A T RO AR PE T, B g A A
LA B 7 SR S5 T A SRR ERVE N bR, fSMREEECN L T2k, R T AR, EHRT AR
() TR S FE o T R PN B RO 16 AR A R 3, R R B GAOs JIT AT 11 B 8 IR S T FE B I
G SRR A B RRAE . BB PT L, GAOs sk Ul R M e Yk oI A 5 £ 5. 2R RIE
HLETEE, PHB I PHV oy 3% PHA =91, ARWF5E h PHMV ) & 8K, ik 2L PHB Fl PHV Z Fll
Jy PHA #E479118 , 9IME#) 1] PHB R 48 F57F 0.06~0.07 g-g '

Foe Ity V5 IR B 2 4 700 mg L7, R LR ER LB R AT I8 100%(WL & 1(b)~(c)). %R
R B R 2R ER 5 W A B 2 T, W 3K %) 2.45 mg- (L-min) ' 20 2% 4% 1A f) it P D5
YL Ly 43-dJ5 A T RRFEEE RSB, M 0.06~0.07 g-g ' #EfN%] 0.8~0.13 g-g ', WEIE KB N IR A #E
IS A, LR Y) GAOs fRHRRAE . PHA 2R A 36 UFE T GAOs fRIg I HRRAE , IR 4 2 R W I 11
6] B PHB i 3 3% £, PR % 30 min 9 PHB & B #0582 PHV & G R0 S A4, HIRE K
PHB 15 PHA /) 80.68%. X Fi X} F PHB ({114 5 £ W b Sl i A B 6 R, IR RE IR 6 1 B¢
e (BAP ) AU 0399 mg L™, HMCAl L, DLRBE -t ae i Qe R e 2 20 B . xR e
$0 50 B IR AR 04 L N AR ) 5 RO TR R ALY B A i AT AR, JF RN PAOs. GAOs S5 5 Y i
it e JE M S S an 2 1 TR o 25 i B K 00 01K 5 0 A 289 50 vk S R R, WO A8 BR 9 H 5 DL S min
R A FEIR A 60 min J5 AT AR I B ER 4> LW, H 90 min B 2 JC VA F), ik LUK % 60 min
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Fig. 1 Single-cycle changes of orthophosphate, sodium acetate, intracellular glycogen and PHA during acclimation and
changes of MLSS and SVI during acclimation

HIE L XA AR IEAE X 55 min HL'GAOs
9 BE PN 5 BRI L 0 A B 40 R WAL O TR 2 4 7
MU F MEHf [ B GAOs AR ISHRIE . 5 E i
i ) GAOs. PAOs & PAO-GAM # #Y iJf 17 L
XF, AR 5 Hh IR S W IR R RS TS/ VA W . b
J5% W% fit /VFA W% I . PHA(fD ¥ PHB F1 PHV) &
BU/VEA BRI 25 SR TE A7 GAOSHR Y 5 3 2 4
JE R Z AR ) (glycogen accumulating metabolism,
GAM) AR
22 REEARBERZGIW

itk — 2B HIE GAOs fER R & 4, il
IR T oA T YAk B A W R TR
Si Ak . FETTKSF B (LA 2), GAOs il
PAOs it 7£ 19 22 JE B ] (Proteobacteria) — H. 4
Fra R e OR T 50%), HR 40 i) & 30 FF B 1]

#F1 AMARPHREERELIERS PAOs F
GAOs #RI gy EL 35

Table 1 Comparison of the anaerobic biochemical
transformations indicators from this paper with the metabolic
models for acetate uptake by PAOs and GAOs

HiRIZE® P/VFA  Gly/VFA PHB/VFA PHV/VFA PHA/VFA

PAORERINT  0.50 0.50 1.33 0.00 1.33
GAOFK AT 0.00 1.12 1.36 0.46 1.85
PAO-GAM!"  0.08 1.08 1.74 0.28 2.02

AB5GE(43 d)  0.003 1.036 1.950 0.518 2.468

e P/VFAN AR B H(LAPTT) 5 IRAVFAR I (L)
CIHMEE/R I Gly/VEAR IR E R EIHFE(LACIT) 5 IR & VAR I
(BLCIHIIEE/R ;. PHB/VFA IR EPHBA (LA CITH) SR VFAIL
W (BLCH) I EE R L ; PHV/VFANIRAEPHV A R(LACH) 5 KA
VFAW U (LLCITHIEE /R ;. PHA/VFA KR A PHA S B(LACTH) 5K
A VFAN I (LLCITHBIBE /R HE

(Bacteroidetes) . %25 1 '] (Chloroflexi). U] (Actinobacteria). THALIRBE R ] (Nitrospirae). FRFT
1] (Acidobacteria) . Candidatus Saccharibacteria. YEiE ] (Verrucomicrobia). Candidatus Peregrinibac-
teria. V%% W] (Planctomycetes) 55 . TEYNMLIL TR AZ L R ] F BEAHXT RS, 4ERFTE 50.44%~56.36%
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AEFY TR AN ROz BT, LGRS A Hetimobacteria W Nisowpirce. = Acidobavteia
M. M, PAOs fll GAOs EZATAET o, B, o Candidants Peregrimibacienia  Planctomyceses % Othes
Y3 AR, AT A T K 100
FUHGH B, 52 25 R 5 b 2 700 2 10 R R 5 ¢ sl
RATS3, i
IRFR T 560 05 3 KRR, B AT Y
TSI P4 AFRBE T, 2RO g wof
R T . A 56 0 95 T R 2
1) 452 85 L9 1 0SS A TR L H A = B 3 7 4 T,

w5, SN 57.53%. LRI TR AL SR E ] YA S U

G B2 BRI T 7.51% A 29.27%. WAk 4RI e
I o 2T ﬁéﬁc . VS AR P A A
B A% 1S T i R e R AR O K RO B2 YTk AR R 4 A I
Seo AETDKTP LB, 28I LI P FhF B ’ e distrib

Fig. 2 Variation of relative abundance distribution of

B K A W AR gate level during acclimation

EE 7J(E'Z J:EH‘ E‘I’J” /ﬂ{‘ EFI E/\J 1’%/( ﬁz % Ei %éﬂﬁiiﬁ —— GAOs Thauera Candidatus Contendobacter
ﬁjﬁ T ﬁj\yfr (D—IL rg‘] 3)0 Th auera(g"@ JE EE %E) E;}% ﬁ: Nitrospira Dechloromonas Candidatus Accumulibacter
§ \ N Zoogloea Candidatus Competibacter Azoarcus
1) /ﬁﬁ 5 + TE!L‘ i’H_jA 'f_‘i s ;H\: W\ @ g Candidatus ngfnejgla Nitrosamto:las petRuZ:vivax
Contendobacter (Ca. Contendobacter). Nitrospira 100 —— 50
(T AL Y2 J5E B4 J8 ). Dechloromonas(Jit & 5. i T4 S 0 s
J& ). Candidatus Accumulibacter (Ca. Accumuli- e fé

=60 30

bacter). Zoogloea. Candidatus Competibacter(Ca. fj:‘ #
Competibacter) 55 W J& . H. "', Nitrospira /& F g 40 20 Z
B TIRE & . Ca. Accumulibacter & F 5 2 " . 10 %
FORBEE . ULATIL, SBRALMEEmE S |
WS, T KAV E R AT L .

Wt E DAL B HEAT , SO i HR A A B ety
B e S R (Thauera) # A5 S Ca T BOAPATREAR AP VR BRI

Contendobacter. Ca. Competibacter W) ¥ X} 3= i 39 ﬂf’f}ﬁ [:Ei r};fifomgjggfzzﬁ*g:;FEﬁﬁ&
o S . \ 3 A8 /= S HY TFER
WAVIRIER. AT, SAMIER GAOs iT Fig. 3 Distribution of relative abundance of main species
gy 32 1 RA M T Competibacteraceae B (>0.5%) at genus level during domestication and relative
WK s B2k B R AEABFHMNE abundance changes of total GAOs during domestication
Defluviicoccus vanus #8 VT B9 4 7 (7] #X Defluviicoccus); % 328 & “Candidatus Propionivibrio
aalborgensis "(Ca. P. aalborgensis)c. MR KB MIEH , Ca. Contendobacter. Ca. Competibacter #f J&
T Competibacteraceae #l . Ca. Contendobacter /&= MCILROY 45 POWT 4F S 7 52 06 2 AR 1Y [ B #8
FI R B R H AR K BB — 28 GAO. RS KT RWIHIHJE T Competibacter-lineage H .5 5. Ca.
Competibacter & W 7% e 2, W02 B UL — 28 GAO, b I i £k 28 B o i 75 p i 2 BE X 4
GAOs 5 PAOs [H] & R IIF M K Z BAEIZHE F 2 KR P 4722, A, S b Wi 21 7
Ca. P. aalborgensis, %% 5 N IRINE J& (Propionivibrio) 1) 90% 7247, 1€ YIALITa] & bb DA B Fh 1)
0.1% HME T 02%. BIiEIEH K EBPR REGHHT KK GAO, 5 Ca. Accumulibacter 45 % VI 1Y 356 2
KEZ, BTPLIEEMN ., HrB RV EANHAE GAOs F7 A 1Mk 5 & PHA U R e LA >, B2
Bz T GAOs i i vh B8 0 3247 43 d J5, Ca. Contendobacter F1 Ca. Competibacter 1+ Z 4t "1 1Y
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A = BE 43 S N 28 37.79% F1 10.03%, 5 GAOs #4117 9.38 4%, K, 1ZiE 4746 R AT L s 4%
PRi#E 5 GAOs, i1 L 4 2l GAOs.

A5, GAOs B A RHFHEA LU T IRE . —2& T LR KGRI, 1 GAOs 5 {4t
T CRRAE AR ol TR ER BRI, TR P BERR R R B AR, DA AR K Bis 17 0 X
LB T WA R iR AL, o A I AR SBT BT, PAOs AT A1 9 B2 £6 4 /D - 4l T wh e dh i1y
WS SR W M NS 8, ANTTBR 1 T PAOs Y3 58 ;1T GAOs A LA 38431 2l il N % I PHA hy H:
A iE s tEe, RGP IHENGE, JFRATERE T E M. PAOs #E1ZE 17 7 X R kAW
WG, HIF RS AT, FEREIRR R A2 FR A% B0 ™ AR SR AT LAORFF 1 M o Zp M FLJE IR W RB = ER 40
PAOs ¥4 HI L N BE I 4T GAM A ™1

Simpson’s diversity 1 Shannon-Wiener /& 2 > FH 2K S BUFEA th A ) Z AR PR 48 8, b T T
S WS REAR B W) Fp 2 FE VR A W R AR i AR AR B BN, R R R 2R IS
HWAR, BEBOR, RUIBFRY MR BRE AR A X 5 GAOs K R TEAF]
94k By Bt 00 2 FE P45 %0 . 1 Simpson Fl1 Shannon 48§ 20 7E YL i FE I 45 SR (WL 2y nl 1, FEH
GAOs &L BT, AT UM TR TEFERR, RARHRENEE . X5
A AR — B, RS YR AR AN T B K S U E R T, 2R A T — R Y
P8, HTERMEITREEART GAOs FMAM AR, SEMAZ DAY ZHEZE B,
IFRABETRE.

R2 GAOs EETEPRBKFRHESHMENTL

Table 2 Changes of genus-level community diversity during the enrichment of GAOs

MR R EADN AR EAPN 20K 39K AR
Simpson’s diversity ~ 0.990 3 0.988 6 0.991 4 0.993 5 0.992 7 0.993 0
Shannon-Wiener 0.204 0 0.2197 0.193 9 0.1613 0.065 5 0.069 6

HRNT % GAOs 1R R R EY RE IIE A, s B WAL AT IS iR 9% 2EAT 1 s 2 R
AR 5 Mg (WL 4). YIAL AT T (& 4(a)~(b))i 14 15 U 52 BLAR

X “'\\

B 2GS, RERAINREG Y

40 pm 10 pm

(c) BRI 500%) (d) Ba101(10 000%)
B4 KRNZFILEIENFAMEER

Fig. 4 Scanning electron microscope images of the reactor before and after acclimation
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(extracellular polymeric substances, EPS) BJFF7ESZM T HANH AWML, YIb)E, WHE A2
B, B ERE A B, A YRR/ NIRCRE (8 4(0~(d). ARGUBRE I E, EATERZ (K
4(b)); MAL, Bl 4) TERFE B TPIRITES, RPATFRIIES. BT GAOs N REMH AR, BEih
(9 3K TR AR T RE AL & GAOs. HLBE R v rh 222R A AR A, WEWITS D CRE R RE 4y, JC W i A TS 08 ik 30
%, WA Z [ AR R EAREE AN R AR .

23 HERKRHEHINEEERE S

GAOs 21 4% Ho 72 DU 8 58 15 R 6 h g € CBELgeB
FHME B9 DI RE T 52 LAY, L P9 I U GAOS 76 Pm@% @%
G B ) e e A P . X R g ORI AR i A N A
X 1) T 5 R AR AL 38 AT T e RAR BT (LA S X g€

FE 6), B AL 50 I 0 o3 i G LA vl e 1
At #2 , B % % & 72 (embden-meyerhof-parnas
pathway, EMP) Fl1 2-Jili -3-Jli 42 -6-5 1% 8] %85 B 112

glk e
T =G L

RIS
(entner-doudoroff, ED) i& 1243 7l UL 4% H B9 BRI X5 ;
PFK, pfkA| cda
P R TS L AR I I T A B0 ] 6 A pi
s ] 749 555 B9 R 11 i 25 TR 0 AR A ka3, s B9ME. 1.6 R

HRUAHZ A5 Je AT I — R AL 2], AR B Ak
B 2875 Gk i 7 v R i RUARRE T 42 A i Ul
MY ORE RS, NAR R BB R T 1 3R i 5k Al Bl 5 EREE R RS rh B AR R

H Yz dbtg , 2 B . Fig. 5 Glycogen metabolism pathway in GAOs reactor

Wi IR A it 7 vh A il 32 A 3 P, BRI
- L R AR T PR 5 B W (glgC) IR A G (glgA)F 1,4-0- 7 R W 4> LI (GBEL, glgB), 4iil2:4r
T 2 W1 9I 4k % (GBEL, glgB) 5% W ik 4 W3 (P=0.01). K% YIfLI#E47, (GBEL, glgB) I fiE 3k A
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Fig. 6 Changes in relative abundance of major genes in glycogen metabolism during domestication
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Abstract A fast and stable model of glycogen accumulating organisms (GAOs) was established to study the
community structure of GAOs model and the changes in the expression of glycogen-related functional genes by
the dual strategies of anaerobic drainage and phosphorus restriction. The dynamic changes of bacterial
community structure of GAOs system were determined by metagenomics. The regulation of key functional
genes of glycogen metabolism pathway in the cultivable process was analyzed. Results showed that after about
40 days of domestication, the reactor showed stable metabolic characteristics of GAOs, whereby glycogen was
consumed to absorb acetate to synthesize PHA in the anaerobic period and PHA was consumed to supplement
glycogen in the aerobic period. The values of glycogen degradation/VFA absorption and PHA synthesis/VFA
absorption in stable anaerobic phase were 1.036 and 2.468 respectively, which were close to the stoichiometric
model of GAOs. The metagenomic results showed that Candidatus Contendobacter, Candidatus Competibacter
and “Candidatus Propionivibrio aalborgensis” in the reactor accounted for about 7.13%, 1.86% and 0.20% of
the total bacteria, respectively, and the GAQOs abundance in the stable period was about 10.4 times that of initial
sludge. The process had a significant effect on the abundance of glycogen metabolism-related genes such as
glycogen synthetase (glgA) and 1, 4- a-glucan branching enzyme (GBE1, glgB) in the reactor, and there were
both glycolysis pathway and ED pathway in the system. The microbial community structure and the function
genes of glycogen-related function in the enrichment process of GAOs were revealed from the microstructure,
which provided reference for improving the theory of metabolic mechanism of GAOs.

Keywords glycogen accumulating organisms (GAOs); drainage after anaerobic; Glycogen metabolism;
Macrogenomics
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