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Abstract: The physicochemical properties and microscopic changes of AGS with different particle
sizes under dexamethasone stress were investigated, and the microscopic response mechanism of AGS to
dexamethasone was further analyzed based on EPS and proteomics. The experimental results showed that
the removal of COD, total nitrogen and total phosphorus by AGS steadily increased to 88.3%, 80.8% and
76.1%, and dexamethasone removal increased up to 55.2%. The protein and polysaccharide contents of
TB-EPS were higher, while the contents in SMP-EPS and LB-EPS were relatively lower. The relative
abundance of proline (Pro) in AGS with the particle size of 0.6-0.8 mm was the highest, indicating that
AGS with this particle size could better resist the stress of dexamethasone, which was conducive to the
stable increase of AGS particle size. Tryptophan-like protein was relatively abundant in 0.6-0.8 mm AGS,
implying that the dexamethasone resistance was good. In addition, the a-helix and B-sheet structures of
proteins accounted for relatively high proportion in AGS with sizes of 0.6-0.8 mm and 0.8-1 mm,
suggesting the relative stability of AGS. Through the analysis of KEGG pathway, metabolic pathway
played a crucial role in AGS, including energy metabolism, amino acid metabolism and lipid metabolism.
The AGS with the most differential proteins were those with the size greater than 2 mm and less than 0.6
mm, indicating that the greater the difference in particle size, the greater the difference in the internal
dominant microbial population, and the corresponding protein functions also presented significant
differences. Furthermore, in AGS of 1-2 mm and 0.8—1 mm, the difference in proteomic characteristics
was small, however, the differences in internal metabolic pathways and protein functions were significant.
On the basis of PCA analysis, it was speculated that 0.8—1 mm of AGS was undergoing critical microbial

population succession.
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Fig.1 Pollutants removal characteristics during AGS
granulation
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Tab.2 Comparison of EPS contents in AGS with

different particle sizes

TB-EPS/% LB-EPS/% | SMP-EPS/%
PN RS PN RS PN RS
<0.6 43.36 | 47.66 | 3.79 | 0.82 | 3.46 | 0.91
0.6~0.8 52.59 | 3982 | 3.08 | 0.79 | 2.62 | 1.10
0.8~1 50.23 | 45.17 | 1.51 0.23 | 2.16 | 0.71

HBiAE/mm

1~2 53.72 | 39.95 | 2.30 | 041 25 | 113

>2 51.84 | 40.72 | 3.25 | 0.19 | 3.34 | 0.67

e BRiA2 AGS K EPS &40k 177.87.176.11 .

165.79..150.29 ,304.98 mg/g.
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AR (Val) X 32 B o5 B K, Asp FEAR R RLAR
AGS H AR X 3 B 4k 5 7 20% 247, E KT 2 mm
) AGS & B HE 1 S EPS (1Y B B4 AL, AE
AGS W AR 45 M A e BIAE T . Val Fil Pro R i
K, 3 S A i aT ARG EPS B K, A R
FRERKAR . RSP FARIREE 0T, Pro A R
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Fig.2 Variations of amino acid abundance in EPS with

different particle sizes of AGS
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F LB-EPS 4y Jit 22 4 A 4 F TB-EPS B4 %, i@
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Fig.3 Integration of fluorescence region in EPS with

different particle sizes of AGS
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5 T BE A S AR TR AR B A
23 B 45K . B B st o 18R BT
B 1t £ AR A A A G A A, L o BRI HR DA 1R R
1660 ~1 650 cm™, BT & HIEJEH h 1 640 ~ 1 610
em™, BEE A TR N 1 695 ~ 1 660 em™, JG KL I
2ty UGV LR 1650 ~ 1 640 em ™7, 3k BB ZE )
HE 1T TP Y 22 K S B AR U — Al A e B
Pra it o G EE R A [ S BE R B A A
Femiin 2 BOL 5 HORIR i A F I & AN [
WX AGS WY 45 #9 AT RE 3 s i . 3l B
Bk a6 X BRI &I S B, i LUE &
SRR T R A A A R LR 4,

CELa —=—<0.6 mm

43 ~+—0.6~0.8 mm

35 —4—0.8~1 mm
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2
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Fig.4 Secondary structure distribution of AGS proteins

with different particle sizes
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AGS H (5 AR XS 70 5 (27. 4% ) IZ 45 B R PR 4
AL DRSO R AE 1), AR NI PE 2548 . B AIFSY

W, 2 o BRE o FUATG LB A8 AT I U A i 5 e
10 I S S DT M REALE 91 E DO VA QR 70 e R A 3 T
AL 2 8 1 IR T SR K PE Y . ORI AGS H o
e/ (B T B+ TSR il ) L AE 435124 0. 27.0. 50,
0.44.0. 17 f10.27, IR R 1 ~2 mm i AGS
BB AR BT /K P RE AT, A R T RAR i — 2P 1 K
LR itk — 20 4L . 1M 0.6~0.8.0.8~1
mm [ AGS 77 o B25E FI1 B 478 5 F AR RT3 57 , it 7k
VT2 %, 6 T W B 3, 156 X B 4 AGS Y
HBEENARE o
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Rk BEAb, IZRAR AGS INEREE MY B NS SE L 45
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X M B 1) 2 458 B AR FHHEAT COG Uds 1% e
XFo COG J& th NCBI A 8 -2 4 i 8 (1 5 /3 L 3L
R A5 200 BT 356 SR A% A ) 56 B L DR A 1) 5 B
RG AL R Mgl . 3@ 2 Lo T LUK A
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[ 5 0 4 1, AT R DAHEI 7 9 B T e . D Rg
4351k A RNA I T FIAE M , B« G (0 5 45 #4 F sl )
2, G REE AR P2 R, D - 40 30145 7 L 40 )
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M R TR EE AR L P JCHLES YA A AR
W, Q : IRGAIH W W LE W 6 1 iy Ao f AR R
— MR RETN , S : AR HIPIRE, T A5 5 5 FALH, U L
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Fig.5 COG function notes
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Tab.3 Statistical of differential proteins

VEFRHE N :p<0. 05 &(FC<0. 505 FC>2. 00) .

TR i e | PVAERE | TIRERE | RTEALR | BYEBAIM: | 4y
Y Ea | 2EREa s o o e s
(AvsB) (BfEs) | (BAER) | AheEs | ArhEs | TERd
0.6 ~ 0.8 mm vs <0.6 mm 2 068 340 190 150 91 73 46
0.8 ~ 1 mm vs <0.6 mm 2053 479 254 225 94 88 43
0.8~ 1 mmvs 0.6 ~0.8 mm 2 080 238 91 147 67 79 52
1 ~2 mm vs <0.6 mm 2038 306 170 136 83 103 54
1~2mmvs 0.6 ~0.8 mm 2048 268 102 166 73 111 46
1~2mmyvs 0.8~ 1 mm 2035 297 146 151 86 112 45
> 2 mm vs <0.6 mm 2 041 511 286 225 105 100 32
>2 mm vs 0.6 ~ 0.8 mm 2 062 281 137 144 84 97 35
>2 mm vs 0.8 ~ 1 mm 2 056 209 96 113 90 91 41
>2mmyvs 1 ~2 mm 2 031 345 169 176 115 90 42

H1 2 3 AT, 25 S i L B R 2 0 AGS AL 51
“>2 mm vs <0. 6 mm”, 25 7 AR 5114, Hrh
L H 286 4 R 22540 i SR AR 23 BT IR Rk
A=W B ARG i oA I b B B T TR AR S
%38 [ (Fatty acid biosynthesis) J& T L IEPR A, Ho
Z51ZB ) LI E R 50 AMP 255 S5 R
H Ji (AMP-binding domain-containing protein) . Z, it
M A FR b PR 3 5 75 I 7 % B (Acetyl-coenzyme
A carboxylase carboxyl transferase subunit beta) [N —.
o 7 it A TG RS 2K B 1 5% 156 1 (Malonyl CoA-acyl
carrier protein transacylase ) , Z, LA i A FR 1k il R 2t
R AE B SRR A& P B . htaT
DN, B BTG TE AGS N PR A5 B B0 , Bz L
AL U] AGS KLAR Y 22 5 BOK , NIRRT 4 A
AR O, 8 1 BA YD REZE St ]

HERS A, 1 ~2mm450.8~1 mm
A AGS 28 S e K, W AT 22 S 8 L o Ml
ZE 5 R B 297 4 Hob B 146 4 R R 151
Ao BEAHTIC, B B R 23 e H b R A
MR AR A A DL H IR AR, 3206 L 4 KEGG 3 fi
Hrum s AC5E e T B JRRES Hoh SR A
F It 8 M (Aldehyde dehydrogenase family protein ) 7£
s R T EREN, ZEKEEAT 22 52
PR AR e ALHE H w7 B RR A, b gk
PR AZ W H it H 2 B8 I A il ( Phosphoribosylformylglyc-
inamidine synthase) \ % — W FR ¥ i (Nucleoside

diphosphate kinase) . 75 PfkB %% ¥4 38 25 1 J5i (PfkB
domain-containing protein) ] A7 I 8 & 11 ; 4 e H K
AR A8 T JRRR S, L S A R I A
(Isocitrate dehydrogenase, IDH) 7£ 1% i i#% W J& T I
PR, AT IR R e — R IRIE A b iy —F AT
WY SRR AGS hiAR I T E M RN (H R
AGS R A AR LA e 2 1 2 T 22 WA 6 fh ke
0 b ZEK A B ST FEIZTE ] AGS RiAR IS
SRR, AGS INHBZE 7 4 bl Ase S Bl i Tl 26 W b A i
VAR, A2 R o0 25 St RIEIA
3 A%

@ HFERAR BT B AGS XF COD 1 2 BR %
I T72. 8% $EFF 22 88. 3%, X 1 FE KA Y BRF M
W] 16. 8% T+ 5 55. 2%, I H Ee 2 259 £ 7T LARE:
210 pg/LUAT o FEHWZERAMINE T, AGS 5 F 4]
) v S B 28 Ty T 24 W R 0K N S ) A
“Ui ik, i 3E N WG AGS (1M BE RN 24 1 #R A5
N7 51

@  FERFIRAR AGS i, TB-EPS J2 i) 2 11
M SN ELEPS T R i, KT 2
mm i AGS Wi F it & B £, [A] INHZORLA 70 il A
MIAGS ZHE & BHRIHER £ . 441 AGS 1 PN/PS{H
TE 1 32247 RO PEAIX 55 , 76 AGS TR WL # 32
B FEOKRAA LD BRI E ] o 2R (Pro) RAZ
M2 (Asp) FAR IR (Val) 752 B8 oA 4252 5 Lk
K, H 50T LU AR5 R RS e M K EPS Bk 14
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), AR Z A ZE T 0.6 ~0.8.0. 8 ~ 1 mm 3% I 41 114
AGS ™ o BRTHEFN B 472 o AR X 8¢ 5 , 10 BH 3 79 4
AGS PR 11 5 25 Fa I A, e AR X B4

@ KifEHN0.6~0.8.0.8~1.>2 mmiX =4
AGS F it 21 B3 A AR AL, R A2 2 0. 8~1 mm [ AGS
5H A LA R S DI RE R 22 R K. AGS INEB &
PECEEVE B KEGG 3 B A s 42, b 45 fig
s AR EIE R A DL R AR A, ad x) 22 5
BTN R, 22 R E AR R Z 1 AGS 415
A>2 mm vs <0. 6 mm”, UL TE AGS i 4% it 22 57
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