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TAREE, AIEHEKRCHRAKZ N OATEE D
WM IREET 2 EE A 7T ThD. TAKIE
GJ AT AKE E SRR TAKED 2 TN H 5.

R T AGENE, 15K ERKEROBEITEAT %
728, AL ER O EHIPECTE KT B IR & v o
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R DH, mIREERER OSBRI SRV
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FRENHAEL TS, ZOX ) RBERND, WK
KR AR DR BN RZMET DRI, RAKDIEA
IR R A2 R L, S RBID DR R 225t R &
B DOMEEREHE-TVND.

ERDBAKAE 7 v —1F, FTMERAERE
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TA T2 W THRARKCE T2 FE L, &
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L2 L, WRERHRAZKOIE AR RN 13R85 0
DA B 72 EZIGIZ D 2 BRNGFIEL, Zh

HERFET DITIIER MNP LETHD. X5
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BITHILTND 2,

EEM 138 SRt D Be7e DRk 2 7o & — 7 pl oy DN R
FELTWAH 28, HFICHEED Y — 7 AL E O
FREZ IR T A — 7 By X 1A TIE, EEM O
B a2 +oICiEH T2 2 £ 3 T& 72\, Parallel
factor (PARAFAC) #HTIZZZEMETO 1 FETH Y,
2003 4E (241 6D CEREE 1 > EEM OfEFTIC IV B,
K& R AREMEDS R & hu7z . EEM-PARAFAC Tl
EEM % n {EOMNL Loz oL, Bl Lz X
XY MV EEFOHIERD SN =TI T CER
5. ZOFEIL CSO FEAERFOW)IH O T 7K H AL,
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K TFKEDOHREZIFAND TB LB X OE T
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T ERMADOZY TRIRMEL TS SH, TY ALEl
5) MO UIZHMATKEHEHALEZ., 51T,
MK T DRAKEERE LRI E LT, ~
VR AR ENLEERATHZ EEBE LN
RIFOBEKPEK, ATT2F0, @EK HTENHD
BT D Z L AME L HEEIR, B ERKE
S OB 2 FE L= BRI S O K2 L
7o, R ACHEE RSN TEREL L 7= 1+ 200
g \ZHlizK 500 mL ZiRE LIERR L7=. Nz T, i
b OREHER AK ETRATKE 1:1 DERTERA L,
MRFFIIRAKNDHA LT TARZHH LY
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B OREAEW I LT, IBEAERSE
(DOC) J-EE, BEM A7 kb, $RAVEHE A
D 3 ODOWPEEITT-.

EIr A D 3 SDOREIZHT-D, RILEE L
TAHBEAT -T2, AWBITIEAT 7 A HE A K
(Whatman, 0.7 pm, GF/F: <~ v 7 /)UF & H T
450 CT 4 KRILLEMEY) 2 vy, W5 AidkiE
TiTo72. ABORNCIE, BHkE T T AMHES
RS 3 [EE LA T o7, Ay Ty s
%, 24 BERDINIZATWAR Y =F L >R b LT 4°C
DU ERENIZERTE LTz,

EEM A7 R )LORITEIZIE NanoLog (HORIBA,
Japan) Z A L, HEIT=ETITo7=. HEEIX15
SULEBE# L7~ 1 em A9 AELEZHY, BN
ICRIANAS RN K D EE Lz, HIESMITmIE
W+ (Excitation, Ex. ) 250~550 nm, 4G

£ (Emission, Em. ) 250~600 nm, %> 7V >
ML EE 5 nm, #OGEERE 2 nm THIE L
7200 AUy Mg, BhEM, Sl Hi25 nm

L7

O AT EHELZIZ V630 (Jasco, Japan) %
EA L7z, SEANATHH A2 h LI EEM A2 F L
OWNEBHENEA EIC W, HEE T 1 R L ERER%
L7z, BESRMEBATE & 1100 nm, #& TR 200
nm, 7—ZWME 1 nm, E&EFEE 400 nm/min, 7
A NVEYHLE— R step &L, X—2A T A VHIE
% Sample il Reference il & & IZHEFIAK TITV,
Sample fllDE /LA FEIA Y 4B /I AR ZTH
B AT MVRIEZL{T 7=, WIEH 240 nm DO
NELAZEHICHRL, Abs = 1 2B TWAES
WIFEMKIZ L DmREIT o7, BN LY
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Gl aE Ty N LTZ.
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FetElc L, W27 5 2 & TIC (EREIARIRTFR)
ZET S, IC #BELEZREO TC (£2K3F5)
% 680 CHRBERMELRR(LIZ X v 3/ LT bR H#
DIRIRET AGHTIT L 0 E&E L, NPOC (RIS
FRERFER) 2RO 5. Al oiEKiconT
BRRFRT 12y 30 BT, 147 iz-o& 3-5 Al
EEATV, EREZBEMEE Lz, BIEICIE 40
ml NA T vE VY, 1 EORIETIE 150 pL OFk
Bha =,

() HMEDNIT

H T A BHEAFE (Whatman, 0. 7pm, GF/F) %
VT, DNA i &1 T o 72, ARUEEUEHE 50 mL
i S 7o, WILEIZANT—30CTRE L7z,
DNA DI, DNeasy PowerWater Kit (QIAGEN)
ZRWNTITo72. i L7z DNA 1%, piELT—
30°CTHRAE LTz,

RAKOF I L0 FAROAMEAFEEMEEDZAL
THENEIPEHLNTT DO, IR —
7 =% — (NGS : Next-Generation Sequencer)
ERWET 7Y aro—br o AREET (RESRAEIR
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LA L, Bakt_341F (CCTACGGGNGGCWGCAG)
Bakt_805R (GACTACHVGGGTATCTAATCC) 77 A ~—



v b SZ VT Ist PCR THEIIE L72. 1st PCR X
JSEEIE, WIVEME 94 °C, 54y, &M 94 C,
308, 7=—VU 7 :60~58 °C, 30 (10 %1
I N1 CRIF) , ME 72 C, 308, &
P BRE TR 30 A 7 WU To 7214, Bk
HE 72 C, 550& L7z, KIGHRIZ Ex Taq Hot
Start Version (TaKaRa) % 0.1 pL, 10 pM @~
FUV—FBIQRNY R—=2TF T M ~—ZZTNTh
0.4 uL, 20 mM ® Ex Taq Buffer (Mg2+ plus)

(TaKaRa) % 2 uL, 2.5 mM @ dNTP Mixture %
1.6uL, Nuclease free water % 14.5 uL,

Template # 1 pL MAFF20 ul & L7=. HEIREY
OV A X 2 % (w/v) 7Ha—2XF &N,
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RIx, #IIZEME 194 °C, 24y, P94 °C, 30
B, 7=—U 7 :60°C, 305, 72 °C,

307, BHENSHEE TR S A 7 VT 721,
e 72 °C, 543& L7z, KIS Ex Taq
Hot Start Version (TaKaRa) % 0.1 pL, 10 pM @
T+ —FBLIQRIR—=RAT T ~—%2FNE1
0.4 uL, 20 mM ® Ex Taq Buffer (Mg2+ plus)

(TaKaRa) % 2 uL, 2.5 mM @ dNTP Mixture %
1.6uL, Nuclease free water % 12.5 uL,

Template % 3 uyL ®&FF 20 uyL & L7=. 2nd PCR
WIZOWTH 1st PCR & [RIBRICESIKE Tl %
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Taxonomic Units (OTU) (&7 AKX Y 7 L7-.

RWT )T — 3 i SILVA database version
13815 0 classify-sklearn Z{#H L T{T-7-.
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M (0.75,0.90]
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— W (1.05, 1.20]
g B (1.20,1.35]
=400 W (1.35,1.50]
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M (1.80,1.95]
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TEREHPEAK D EEM 227 Vi, £RK H BRIk
FTZBEH 577, BhEREE 250 nm, @GR 440 nm
fHEIZ 1 >OE—=7 RN o=, ZHXeITirsE
T Peak A &METHL T2 PER B SEE R EHRR
SHREOE— 27123 . F7, BE— 2 ACEICIT
ENRHR NS T=H DD, 2024/7/24 ([THK L=
VTN DEIEIREE 1L 2024/7/29 1CERAK EAT - T2
YINDRKIB0EE o Te. AU, 2024/7/24 3
K2 HHS Y DR OKAKE 5 mm/day Tho
7-DIZx LT, 2024/7/29 (XAiHIZ 76 mm/day,
M HIZ 52 mm/day DFRVRDFE-S T2 Z & DR
HThsdreBELLND.

N0z Enn, il E 250 nm, @GR
440 nm fFL O ' — 7 (B DO~ —H— & LT
FICE e R S iz, F2, BRI
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W (0.0,02]
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L T=F VKD EEM A7 ML, Bk L
RN R B 72, 2023/11/2112 88K L7= 3 #iS

440 nm LI EmWE—Z B/ 5=, — 5T
2024/3/18 I1ZERAK L7- 2 #1500 EEM 227 K LiX
TE K &R CRhERE 250 nm, H06HE R 440 nm
fHElzmWwe—2r N ez, £z, EH608
KEIZBWTY, A9 7-F 0 O EEM (Zidmhi &
275 nm FHUTIC & XV BRRE Rk EEBZ BN D
E—7 URA SN ZOE—21%, BERIEKD
EEM A7 R UIZIZR BN o7 b D TH S,
RAKYFFORMERNZMHAE L MR,
2023/11/2 128K L= &3 7= & 0 1381 B IZFR A K
D1HFBL-bH 0, 2024/3/18 1THAK LT-T
72F 0T 4 HEIDORMBEED X, MR- TV
HHEK LD TH T, ZOREE &EBKHEK
@ BEM AT VG, WD EK EE T
AT IR 250 nm, H#0EHE 440 nm f1UTIC
WHE—7 2R, BB E & bR E
310 nm, AOEHKE 440 nm A0 B — 7 LEhE
E 275 nm (T X o7 EHEME D B —
DRONDE IR DEEZ LD, FRiERRE &
EBHIZEND E—27ICB L TIE, WREHRAKE
U CHHKRE AT 2 ATREME IR 28, hitt i
£ 250 nm, HOCHE 440 nm AHEO E— 7 23E KK
ZREH L Tv AR — KO ZH R BEA L
TWAIRAKD~—H—ITxbEtEZBND.
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level
W (0.00,0.15]
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1.80, 1.95]
1.95, 2.10]

(2.25,2.40]
(2.40, 2.55]

(2.55,2.70]
(270, 2.85]

(2.85,3.00]

300

300 400 500 600
Em [nm]
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level
W (0.00,0.15]

500

(0.60, 0.75]
(0.75, 0.90]
(0.90, 1.05]
(1.05,1.20)
(1.20,1.35]
(1.35, 1.50]
(150, 1.65]
(1.65, 1.80]
(1.80, 1.95]
(1.95,2.10]
(2.10,2.25)
(2.25, 2.40]
(2.40, 2.55)

(255, 2.70]

(2.70, 2.85]

(2.85, 3.00]

Ex [nm]
5
8
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300 400 500 600
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KFFENIHE S o725 (HF) 28V =F LR
FovizEle U, FEERENTENL, A L%
EEM 2A~27 R v Z2JE LT,

B KD EEM 227 v (K 3) (21, d0okm
JE230.05 RUAMZ HHEE— 7 XA Lo
2. ZOZ 0D, BEKNREAT HIERE T
MORTEAREM 2 BUS L2 72354, RAKIZ
ISR D E— 7 72 EITR ST, B AR
BEKHESRDR S OAR &V 9 JE T EEM A7 kL
WZBNA EEBEZBND.

d EEREHMSDHK

RZKE DG KE~OBER 2 BE L, KRR
A TN OB ORI HHOND KBS BR
KO ZEIT -T2, PEMEEK 4 12RT.

JBIRZRRHE L7-KD EEM 2227 b b,
BB K & [EARICHOEIRAE Y 0. 05 RU 28 2 Dt
v— IR ho .

ZORERNG, EEEHEKIZE EDEAM D
JRIRNE, Tk L CTREBRSCIERK 2 &R d
HRICEGET A LD LD &, B LI EICHEET
HEEHORO b ODEENRKRENWEE Z b,
£77, EKE OB X HEM IR E LC EEM A
Y MBI D ATREMER BN E R Tz,
L2, £k BIERTH 2SOV T
72728, OBV LD THIUIRRENFK D
WG DT 7 —ANT T v v all KHWEBEE
BCEXHLAREMERDHD.

e) TIEBAHRE

AbHEE RFFERN TR O R 5 4 s o HiEE
BILL, THEHEROIERZ1T>7-. EEM A2
MV O—H %X 5 12~

TR IR D EEM A2 Vi, FhEiRE 265
nm, HYEHE 450 nm FFATICEOWE— 27 BRER B
7. ZOVv—27TERIFKOE—7 LT L
FLEMN IR > TWDH D, AT T Peak A & IF
IF T D B RIS AR Iz L b e—2
AW 0 E T, bR 320 nm, H#OGHRE 440
nm fHEIZH BE— 27 DR BN, 24T Peak C &
FEEI TN 2 Btk RIE R B ARy T 5 & &
2D, ZDO2O0DMIE A RH LR A
KD~ == B A[EEMN B 5.

f)  #iTRK
HTFAKRDOBEE LT, Ab#FERT LT —
T —THERAKIFEUKRZEK LTz, JIE L7z EEM
AT MV O—H %X 6 12T

HFAKD EEM 227 ML Y — 7 (&%, +iE
TEHROE TS, BRE DRV B — 27 238
XNz, UL, ZOHFAKOEAKHSITTFK
EMFELTWEES IV ENR0ENED, F

level
W 0,01

300

(1.9,2.0]

level
M (0.0,0.1]

500

Ex [nm]
s
8

300

300 400 500 600
Em [nm]

E-5 TIEBEHRDEEMZARY L

level

W (0.000, 0.005]
W (0.005,0.010]
M (0.010,0.015]
M (0.015,0.020]
W (0.020,0.025)
M (0.025,0.030]
M (0.030,0.035]
M (0.035,0.040]
W (0.040,0.045)]
M (0.045,0.050]
M (0.050, 0.055]
I (0.055, 0.060]
B (0.060, 0.065]
I (0.065,0.070]

(0.070, 0.075)

(0.075, 0.080]

(0.080, 0.085]

(0.085, 0.090]

(0.090, 0.095]

(0.095, 0.100]

500

Ex [nm]
s
8

300

level

W (0.000, 0.005]
W (0.005,0.010]
W (0.010, 0.015]
B (0.015,0.020]
W (0.020,0.025]
M (0.025,0.030]
W (0.030,0.035]
W (0.035,0.040]
B (0.040, 0.045]
M (0.045,0.050]
M (0.050, 0.055]
M (0.055, 0.060]
M (0.060, 0.065]
I (0.085, 0.070]

(0.070, 0.075]

(0.075, 0.080]

(0.080, 0.085]

(0.085, 0.090]

(0.090, 0.095]

(0.095, 0.100]

300

il

300 400 500 600
Em [nm]

-6 #iTKDEEM AR kL

KEPHR SN TWDES TRARETAE, &Y
FRUVVEDCIRE 2 BIZE T AR B 5. AWFE
TIETKENRE SN TND &9 RTREOHTK
HANFTLHILIFTTERP-T2D, HERERZ
TR KEROFELE B2 & &35,

g MATK



FEEMTRAKMEEAERBAL T RNWES
ZHND FARDEEM A7 M V&K 72T,
T/KD EEM A7 RLdsbid, B 275 nm
@ Peak TIZHTVVE%ST & IR 320 nm, H6GK
£ 440 nm fTIED Peak C O DEILZE I 7=, Peak

T o iE s o™ 78mE (hV 7 77 2) W
JeRkisr 0T, R T AKICBEICH D Z &
L727235 T, Peak T & Peak C
YT TH Y,

%@
BEHATND M,

iéﬁ#*ﬁ%@ hHoe—

level
W (0.00,0.15]

500

Ex [nm]
3
8

CLL L] ]]

300

300 400 500 600
Em [nm]

W (0.00,0.15]

500

35, 1.50]
50, 1.65]

Ex [nm]
s
8

300 (2.40, 2.55]

(2.55,2.70]
(2.70,2.85]
(2.85,3.00]

300 400 500 600
Em [nm]

level
W (©.00,0. 15]

045 0. 60]
0.60, 0.75]

(0.
(&
(
(
(0.
(090, 1.05)
(1.05,1.20]
(1.20,1.35]
(13
(150, 1.65)
(1,65, 1.80]
(1.80,1.95]
(1
(

2.10, 2.25]
(2.:25,2.40]
(2.40,2.55]
(2.55,2.70]
(2.70, 2.85]
(2.85,3.00]

300

300 400 500 600
Em [nm]

level

W (0.00,0.15
0.15, 0.30]

500 0.30, 0.45]

075 090]
0.90, 1.05]

1.35, 1.50]
1.50, 1 65]

Ex [nm]
s
8

(
(
(0:
(0
(
(
(14
(120,1.35)
(
(
(14
(1.
(195,2.10]
(2.10,2.25]
(2:

300 (2 40 2 55]

(2.55,2.70]
(2.70,2.85]
(2.85,3.00]

il

300 400 500 600
Em [nm]

-7 FEEEITKDEEMARS L

7 D NFEE DR IR AKIZ L D FROARIC
MaT D EPREIND. 2, BEERAK GER
PEK, A= F D, THEEHKR) 121X Peak A 1T
WG MMEL GEN T2, R & @S
IO TF/KIT Peak A BB IN-HE. B
KT E O R TEIAFET DAy B E AL
TARPDBALIZZ L BRTEEZLILD.

MR L B O FKD EEM 227 R LEIE
(¥ 8,9) mftE, £< ot EEM 227 kL

level

W (0.00,0.15
M (0.15,0.30]
M (0.30,0.45)]
M (0.45,0.60]
M (0.60,0.75]
M (0.75,0.90]
M (0.90, 1.05]
M (1.05,1.20)
M (1.20,1.35)
M (1.35,1.50]
M (1.50, 1.65]
M (1.65,1.80]
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