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(FiBE{ARER FREMINEE, Fi5 T 810000)

= BES5EM: TSR, MBSO (GSD) M7 A4 5 8 MUE W RER kA8 A 56, 1 Oddi F5 1L (S0)
V6 R 130 45 JIEE =2 6 4 B s, GO i W A 5 S0 ML A W B A S B M R I T BRI, AR B SE ER T AF
16 SO WIREBE % (SOD) AY GSD £ 2 By Ifi BRAEEAE LA K 0 A4S P B A 4 1 BE 5 SO D BE IE % GSD J & 1A Bif
K5,
F7 5% B R 5E 2019—2021 4F ] W3 44 N B IR B AT 2018 TR WG I A0 IH 9% 45 00 PF H A 45 0 R
144, HR 4 A T SO J S (e, Horp 7 IA#AE SOD (SOD ), 74 SO TBEIEH (SO IEW4) ., Wk pr
A BE AR BASE 34 A BEbRAS, XTI B REAS HEFT 165 rRNA JE PR $2 5 K 9738 T-0 ), JH QUIME 2
P 2L 0 B2 T 43 43 BT 168 rRINA JE R 7 1 710 5 08
S5 . SOD 21 AR AT A0 BOU 75 SO IEH LR (P<0.05), i 19 4 28 4 i) HL A AR 06 AL 36 58 4
Fe— A B e 22 5 (3 P>0.05) . B A et i 25 % LT R R A RE T AR WO REVE 5 R G 4 4y
Fres W, SOD ARG FRAS W R e, BJSARKCH SO IE# ARG HEA . SOD A ARTIFEA . SO
TEHAARFREA 3 PILH R 09 4 2 BB T REAS P 64 B R 20 A 45 R AR, AR T SO T R IE % B9 GSD i
F, A SOD I GSD [ 2 10 B REFh S T A0 4E /e R A QTR L MR 25 F00 T 0 8 A W BR )R
ZEi8 : FFAE SOD (9 GSD £ 35 9 J8 K 0707 0F 25 . JIELIES 1 0% 99 =F B S35, %5 SO TR IE 19 GSD L%
WMILE £ 5550 HIC I RE, TTRETE b R AE R 545 K

ES | AHATIE s BKIELIML: BUERE 2SR 4l
FESZES: R6574

Analysis of the clinical and on biliary microflora features in
patients with cholelithiasis and Oddi sphincter dysfunction

HOU Xiaofan, ZHAO Zhanxue, WU Jindu, ZHANG Hao, HUO Zheng, LI Xiao, LI Chenrui, ZHAO Dongyu,
LIU Linxun

(Department of Hepatobiliary and Pancreatic Surgery, Qinghai Provincial People's Hospital, Xining 810000, China)

Abstract Background and Aims: Studies have indicated that gallstone disease (GSD) is related to the alterations

of the bile duct microbiome. However, the bile duct microbiome changes caused by abnormal function of
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the sphincter of Oddi (SO) that serves as the barrier between the intestinal tract and biliary tract are not
fully known. Therefore, this study investigated the differences in clinical features and bile tract
microbiotas between GSD patients with concomitant SO dysfunction (SOD) and GSD patients with
normal SO function.

Methods: Fourteen patients with cholecystolithiasis and choledocholithiasis undergoing an emergency
operation from 2019 to 2021 in Qinghai Provincial People's Hospital were prospectively recruited. Of the
patients, 7 cases presented with SOD (SOD group), and 7 cases had normal SO function (normal SO
group) according to the value of the SO pressure determined during operation. All patients' bile
specimens were obtained before and three months after the operation. The 16S rRNA genes were
extracted from the collected samples, and amplicon sequencing was performed. Then, the amplicon
sequencing data of the 16S rRNA genes were analyzed using QIIME 2 microbiome bioinformatics
platform.

Results: The preoperative white blood count in patients of the SOD group was significantly higher than
that of the normal SO group (P<0.05). At the same time, the parameters of other laboratory tests and the
general conditions showed no significant difference between the two groups of patients (all P>0.05).
Different bile duct microbiotas were observed in all patients. The microbial abundance was highest in the
postoperative samples from the SOD group, followed by postoperative samples from the normal SO
group, preoperative samples from the SOD group, and preoperative samples from the normal SO group,
successively. The distributions of species of the microbiota of the four groups of bile samples from the
two groups were different from each other, and the bacterial communities involved in GSD patients with
SOD were predominantly of Escherichia, Clostridium, and Enterococcus versus GSD patients with normal
SO function.

Conclusion: GSD patients with SOD have a higher inflammatory burden and significantly increased
microbial abundance. They present increased species of bacteria associated with cholelithiasis compared
with GSD patients with normal SO function, which may more likely cause biliary tract infection and
recurrent stones.

Cholelithiasis; Sphincter of Oddi; Microbiota; Metagenomics

CLC number: R657.4

B ERE (gallstone disease, GSD) 1E 0 K
PRI, TERE L H AR A 5K R R R
BETEFER, JFHGSD ESHINE % . R
Ao B HAD IF &R LA, RS T i A
PRI e A KRS o BB 25 A L IRE AR R T AR
FMEHON NS EIN B LA (common bile duct
stones, CBDS) A‘ERIBERMY, R Wx, R
iE RGBS 20 A R IR RT, I H Oddi #5
LN REFE 3 (sphincter of Oddi dysfunction, SOD)
HHAESS A A, Alfese h T miE N A% e i
R, TSR TR SR, L ER B R
3 2 A R BE ST, AR A T BE P AT 5T 5
IEHE . SOD 4% — R AV K& A AE, AL 45 51 1)

© WA )3 of [ FF I F A EPTA

WP B 0 28 45 0 PR BEL 28, BB IRV SRR Y
HEms, Wl iz, Hix HE
INTIRE BT, A R A B AR, LR B A IR E R
(B0 TR PR 08 RE R FTARAE A A4 AE FTRE IR 2
5T Dy 5w s A & . I EAE (common bile
duct, CBD) =& ¥ 5Kk DL & & & P e i 210
0ddi $EZ1 L (sphincter of Oddi, SO) I B i1 (1) £
g e, FE B 5 T A0 B ) a4 s, SoD AT
SRR RO R B A, BERIRVI A A
TP 7 o TE PN S ) ST T S B0 IR T R AR R
e SN AT AR S T BB 45 A 1Y O B

RS R0 0 B R R 3 2 R A R R4S S A 5
() A AR A, TE IR 25 A iR % G EEAE .
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PIERI B © 4t T VF 2 5 1038 B A G 1 18
FES IR, T SOD £ 2 34 B8 A9 78 1k B i Ry AT
WFFEIF B, CBDS /& 19 I A IE T i A 4 e 2 mp
L AiERG IR, BT ARS8
WREAS AL . 55 BFFE BT, O R g
R BEAE A YT REAR v bL il T R O — 3k, Bk, BR
TIRTERZEAN, Sk A O/ I TE A 40 B 0] BE S
NN R Ge A 56 o (R R4S b i 2 ) B A0 SOD
A 52 i 22 2R M AR B T

i F SO 145 f = R J5 AR R RS A 12 K
B, CaMokEZ B ANMEMRD, AR0F5E S
BT A7 78 SOD 19 GSD J8 & 1 I PR RF A, DA R b2 iR
# 5 SO I fiE 1E W (19 GSD HB & IH A PN B2k ) T i 22
5o 16S tRNA'E A W5 /& DNA (:DNA) J3 51 53 #r
HY T H A B A R A 3h A DL R PR v 4 T
ARATBE W A B B IR 2 B O AL R R R R G RE AN
WZRERMWFZTH, Hik, A5 QUME 2
Iy M i A 0 20 16S rRNA JE PR P 38 1 ) 7 H 30 11 0y
DS TR B 1 AR A

1 #MREFE

1.1 MRIIH

I BE V48 25 2019—2021 4F 35 5 4 AN R B B T
MEANBE 202 F AR AT M4 V) B AR + I8 5 A AR +
T FolmA (FARITLCHIFEMIEIEE) 1Y 14 4
e B VR AR5 X 4, WO O i 5 J8 8 RE 48
b KD IE B, T A AR A IS IR T R AR 2
BEEAHERBENFRZ, ORI E L SWE
SKIFFEA S E&S (BHHE 5 . 2018-49) .
P H Al R SE B, 0 IR R S Gk ks . R
WY . FFREAL . BEVR MR 4 . HALIE E AR
JEM B 2 FAREA (80 UL T bR
A3 d N B AR 2 R 2% R B AR T B S i 3 B
R E Y T DLHERR o 7RSS AT T IR TR Z
B, NS5 mL JC B 28 B ISCAE BB E B IRAS IR AR A
HTFAREINAEEEE NRERAFSNE ST
2T ERMERAEARZE “T” ERITT SO &
Bl A, I P AR AR A IR T AR AR
1.2 FRAMRESLIE

FRAE A T SO & 3 {H , # HE 4  SO Mg
SHA (SOD4) MSOMEEIEH 4l (SO IEH 4l) .
SOD 4 7). B34, w4, Fik60~77% ;

© WA )3 of [ FF I F A EPTA

SOIEHLTH: B4, w3, Fik35~76%
FEBFEARA ORPIRED) 5ARE I 28 M H T
bR .

WA 73 A7 B bR A Zr A BT . AR
ARAE AT S Z 0 & N # BAFR, FHZ R
B R AR HE 1 mL 9 JE T2 A RAS R 2 mL A9 G T
VLA 04 (Coming A, EH), SRrAKE
J7 B AL B o b R AR G B A A U TC AR &
17, SRR HRAE 0 M R IR T B A T okorb I i £
fE o HAEF AR OB 53 5 0 09 b AR 326 A o I A R 3
PRI P S 36 25, A T KR 4 it 3K 1) 172 Z i 38 5K
Ba, SRIGHAETE T-80 °C I AR IR vk 46 vh & 11
1.3 SODFHIF &R iR

Oddi 4% 2 WL M H ¥  (sphincter of Oddi
manometry, SOM ) WO R O R AR AT R A
AR T AT . ALK W T A SRR E, &
14 “T7 4 W NHIE 5T AT SOM I 75 SO iy % il
JE, Mg “T” BRI SOM i H A () 58 M b
WeIN, S ECLPRIAS A SO JE S H /DN, JCEEd
A AT SOM 19 2 5 (8 L3, 7 £ 17 A3 OC STk
JG , AW R BUAY 2 4 Tondelliet Xt SOD BT & X )
“T” B AR K 7128 SO JE J1>30 mmHg (1 mmHg=
0.133 kPa) "7, HRT7 k. BV VR O #8 A0 ) 42 2
CLOBCE I TR A8 L, K S R T AR K S
TERE AL, WSS TA N RS B [ T 4 5 i 1R
BF L 8 P KT TSR A ) Y B B Oy I R . K
Wb X, EHRR TS T SR IHEE s
W YE @ J7 s, M LA AR RO A 34E L AR I
TE BT R 2 00 0 I T GE A I E (BRI M IR A
B, BiBaS . MAL207, HA) %€,

HRBAEL M T . Q) FE5 F W SO iy sh
M. WA T RE 10 min 2247 5 (2) IH 3 B8 0L 52 45 20 AL
FRSL T K. fig il i Oddi /Y 45 249 WU JC 2004 fa] 4 9
N B e =70 o B o | WA 7B
PR 25 W) i R HI T S SO A At 5 (3) JEE % W 25 51 R
IiE B 27 2 AL T BURE L LSS SR, BB A e A
KA A, FIW SO A B4 AR . 554 LR
i, FEANURAE . F4efe . il g5 5w, (4) M
g T EEE AT SOM IS SO [ KAk R, I
15 3 YA 1 5 BOF- 348, % SO £ 4l >30 mmHg
SE K SO iz 3 Py BE i B R AR, SO Ak R
<5 mmHg & X 4 SO iz s U GE A 2, SO Hfili & 5~
15 mmHg 24 SO T B8 FEfili F 1E % A, 418 SO LAl & 1
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15~30 mmHg 24 & 1 ¢ FH i 41, 844 % 771 >30 mmHg
Fl<5 mmHg 5 X4 SOD . 44 A Ay 7 7] SOD 3 1) 4%
P A LA B0 WL 1

F1 SODEEHHSORER SOEHE
Table 1 SO status and SO basal pressure in patients with

SOD
i SOARAS SO JEfif (mmHg)
1 RAE 32.8
2 PRI e 34.9
3 T 43
4 2F YAl 35.0
5 LN 3.6
6 SAEAE VLT AL 36.8
7 RAE 31.5

1.4 BiEiZtERER R B R I Fr

JIvE A A% R A% TR B L R N e A R IR T
B, R o W A P DNA 4 B0t 0] xf
A0 HEAT AL Y BB I, AR e SR R B 2 ok
ESan ( Nanodrop ) X DNA gt 17 2 =401, e
U N A () Y S5URE B H L o B R R
Oy T FEH PCR A i far, 5 AR A% DNA £l 43 o 3 4
WA, BEAT PCRARAG B 5K, SR 5 R [R] — 4 i B9
3 PCRY M W&, & Hh— L8 B B A i A
BB IRAEA 30 ng, fINA—L8 5 Z A XS 19 5197,
— A PCRY A, BRI S,
PEATARAE RO P84, 429 5 4 /9 ¥ W DNA 1z 5|
MR 5 Z AT IR AR 1 Y AT oy B alife, Jf H A
Al W AL W, BEAT AR T ELI AR A Uk B 22
M Celution buffer) Hr, 52 BN 7 A 19 #E & TAE .
XF A AR Yy FEAT PR A, e RN D 2 E A 2100,
X P BT 45 Y A AR AR S B R G 1S 0P B 2T IR
— ML HiSeq T 5 -
1.5 MFF THLERER LR
1.5.1 Santriia  b— i I8 I 7 HLas A
R RO, 4 2R LR B R P A, R BT Y
SEHES) BT Ok BE— 2B A B, A A ] A
BCPH4E 1 Tag, I ¥ Tag 28 38 MU AT #:4F 73 2K 0T
(operational taxonomic unit, OTU), # OTU 53L& K%K
I PESEAT LR R R, LU T 5 TR A2 )
TR BT LA KOG IR 43 BT 5 A AL T 45
1.5.2 #amabie  XIUF 9T B LG Kb b 2855 A
Clean Data, A W F . (1) % 68 VL i &) 51 ¥ 69
reads, FHF cutadapt v2.6 @ HUPE 5| 4 A4k V5 L,

© WA )3 of [ FF I F A EPTA

330 H AR X3k 09 F B (2) £ 7 101 25 9 B fe MK
Pk B E 30 bp KEME O, 5 0
JoT £ <20 WY EAE Y 51, 4 LB 00 T A 8 2 K i
FE A, ) o B 26 BE AR T A BE 18 75% 1 el ik
B Xt M BR s (3) Z5BR & N 11 reads; (4) Jsdw ik
10 4~ ATCGreads (K& 24 AR ), DAAR 1S w41
Clean data o
1.5.3 Tagi#4: (1) WREHK Ty L2 Usearch, ZH]
Tag 1 H2 #E17 OTU 2 fii A DNA J¥ 51 $F £z F 14
FLASH, FHH 2 4S9 3k 2 0] (9 5 & L4y, 240
FEPFEE R 1 A B A8 X0 Tag, PEAEL A R DL T 4
F: VG T 0 5628 7 41 K B2 B /B 15 bp s 2 4Bl
L7 5 S 0 DX R R R AL AR I AE <01, (2) 40
R T /& DADA2, ¥ 7E DADA2 {3t 4tk 3 Tag,
AER AR FR AT -
1.5.4 OTUR £ 4R %t Usearch: #M 97% I35
AL TE B8 25 4E % OTU; DADA2: S i 25 W i ) %)
L 100% B AR BLBEE 3R 8 R 2 WL ASV JP 41, SRRl
OTU . ffi ] USOARCH (v7.0.1090_i86
linux32) B REC LTI EN Tag, Al
OTU, HAPHEM SR : (1) H UPARSE )7 R AHH
LB 97% LA 1 14 Bk 3% 77 %1, AT 3k 453 OTU (1 4R
TP QARG IR PCR P14 J5 fT 7= A 1 ik &
MBI EE AR 2 A OTU AR 3R 7 %1 bl 25 5 (3) 38 &
Usearch_global #2 7 T. &, #f Tags MIIE MR OTU AA 3R
FEHVINLL LS, X RE AR AT T R AN HEAS OTU = B
) 48 i1 # A% . DADA2: FI H #% £ QUME2 H iy
DADA2 J7 i kM, RV 1 ¥ 54 % (amplicon
sequence variants , ASV ), ASV & 100% #H 3T (4 )F 41 .
PSR EIEL (feature table, X ASV/OTU %5 Y 48
FR) o HEBSBRMT : (1) FIH qiime tools import 7
A3 U J5 i X 7Y 81 5 (2) FIH qiime dada2 denoise-
paired A7 2 T A G 19 03 ¥ 511 3k F DADA2 (19 J5 i
Fo) R AR 6 5 (3) F1 HH giime tools export 5 45 fiE 6 5%
el nT DL B A A AR
1.5.5 OTU E# KA OoTU R EIF I 5 A
(4 18 A ) B4 5 RDP classifer (1.9.1) %k #47
XFH o XS XE OTU Fe 8 E 47 4 b i B8, # R e
BRI B BUE BEE M 0.6, M B 54 28 b ¥ A 1Y
T T 0 5 R AN TE A A 5 0 [ DL N B A R, R
TR OTU A F4it #5341 .
1.6 ZHit=zF4bE

K I SPSS 25.0 B A4 R A7 K4 B BN GE 1153 #r

Usearch :
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EEBEAGIES M = frlE (x2s) 2 & B

=
FAATHGR , AFFA S5 A Wk H b A2 g (g
SRR EE ) [MOCIQR) 13R o E i Bl 47 & IE
A5 R T 22 0 B HEAT RS, R AF G R AR
SRR I AT RS PR R TG (E 43 L)
[n (%) 13, K& #HEfT0r. P<0.05 k25 F 458

e E

21 WHBE—RBEREARAHEXLEIEFRIT
H#HR
PR A A — B 0 B R IR G Ak 58 48 A X L
U2, WAL YA E R B (P0.05),
F B AE SOD 41 v B 35 11 4 B 480 J N 7T B B
WAL B A e bn 22 5 gt m L (39 P>0.05) .

®2 MARE—MBERBEARBEXLBIERILE (n=7)

Table 2 Comparison of the general conditions and preoperative laboratory indicators between the two groups of patients (n=7)

T H SOD 4 SO IE# 41 P
PERNR(%)]

5 3(42.9) 4(57.1)

% 4(57.1) 3(42.9) a
IR % = 5] 68.29+6.47 56.86+14.59 0.084
FIZIHI[X10°/L, % + s] 12.36+3.31 4.30+1.44 0.006
L C AR F [mg/L, M(IQR )] 1.84(0.40~4.04) 0.26(0.200~2.99) 0.259
SRLT R [pmol/L, MIQR )] 42.00(32.30~91.00) 42.40(25.60~50.50) 0.710
FHENHLLER [wmol/L, M(IQR ) 15.00(10.10~46.00) 17.40(8.00~22.40) 0.902
=B PERERR A U/L, M(IQR )] 537.00(120.00~831.00) 196.00(138.00~430.00) 0.535

2.2 MAFIKASV/OTU

5 21 35 07 0 5 BCHE 5 A Usearch J7 3 325,
FIF B A 19 Usearch B AH 8L >97% 1 B 35k 5 41 U5 IF:
H—A0TU, fJafREL T & Biat ¥ 41 1 717 983 4%,
e F BN — 1 ASY F8 2 )5, WED T
1706 982 S m A A A5, V¥R (60 963.64 +
6 698.753) %, BEASFEAR B ECHE &7l R B0 R
ASV/OTU Z5 5 WL 36 35 & AN A 8500 L I 4 e o L
WA (B 1) R & A ASV/OTU £ i S 1Y
Bl (E2) AR EER.

SR W, I AR AR b A RO T B A
B5), ULEH A REAS v g TR R AR I AT TR A K
B A AT SRS A B A RS Y OTU/ASY it 22
SR, SOD 4 B 2 RAGTHEA (7%) . SOD 41 %%
B2 RIGFEA (15%) . SOD 4% i 5 K J5 B A
(9%) . SO IE# A% H 11 RJGFEA (10%) 5 4
. BEUIX L HEAR Y A E o R A, ES Y
FE R B EF SR, BRI RIZA R
A BN, TR AR T Y 2 B B K R
TR OLEAT 3 — 20 B 3 HT .

2.3 OTUZItHImER
2.3.1 BARAEAM A AR & A U AR A
YiFh £ TR AR 2, W BN 4R A Y

© WA )3 of [ FF I F A EPTA

W Z —, BEARBR M REA &, AR A5 R A6 T 1Y)
YRR, O RRNEERXE, gL
(18 N A A i 25 8 A bR B T R, 2 Ak s 1k B B
—HUER & m K. WEDE LoRE, MEEA
3K F 30 5 AR IR TUF- 4 KO, 4k SR iR
AR, FEIGH AR B 16 I AR B 5T A RE AR
B A B 55 ZoR AR, AR AR G B R R
RE A% S Wt R AR Th B VR I 25 A I 0 (1413)
232 FEFow & FEHFHMZL (rank-
abundance [l 26 ) K £ 41 FE 7R (% ASV/OTU $i i i
KN HEB, SR 5 LA 45 21 04 = B (E R D\ A b
Pr Bt 45 4P (19 ASV/IOTU HAH 58 i . MKl 4 7]
PLE 1, SOD AR J5 i B #F = B e, HLKOE SO
EWHARE . SOD A ARAG . SO IEH H A RIFHEA
Xt SOD 21 IR T8 B A B0 1 39 i & 7S B T SO &R
SRR, W IE N0 TR RE IR IR E S SR E ) B R
BRI, IR ELE A 5 S0 o A ) W 8 Y B
A5 A R LR

2.3.3 WA FEHE AT KR HEEFEREA S
(1) 2R AR A% DL B AR X = BE AR 4l T A R A AE T8 K-
e R A R, B HE 4 BT 32 I A Y R
K, MEEARFIY R 2 A2 RAEAT T RS, L AL
P (1 5) o 2 BB (o b 2T 1 BH 5 A B 7 X4
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PR SR, EORAE, RRIEE
R R F 5 i e A 2 A, T RAREIRR S L 2
[ B 1 2 1) B 22 SRR, B R SR
HoAts 20 22 6] B9 70 A B 2 AN [R] o SOD 41 AR i Y T 7
BB T, YRR R
T, T SOD AR 5 B AR R T 7 7R JE K F B A
X R VLT 7 By G, OF B H R RO b Ry

B IR R (Escherichia) (FAXf R %L 1.96), H K
TR ZFEHAF AR (Clostridiumsensustricto)  (F1X%f &
# 034), W EKEJE (Enterococus) ( AH X R %%
0.24) . SO IEH 21 A J5 FEA 22 [a] TR =F B2 8 R Hip
FEATE &G KV B AR X B oy, 35 SOD H AR5
FEARZ B LA E A TE I B 225

K3 BANBIREETHIEREASV/OTUE RS
Table 3 Sample data volume output and ASV/OTU results

(EZN TS (4%) REARITE (%) Tag P L (pb) Tag % H ASV/OTU(4>)
SOD ZH AR}
1 59 650 59517 4281 59 474 24
2 62 950 62 786 406+3 62710 90
3 58 096 57792 4281 57708 54
4 55241 54951 4281 54 863 31
5 62 053 61492 4282 61 400 35
6 51101 50 765 428+1 50 641 14
7 55433 55250 41610 55193 44
SOD AR5
1 58 106 57551 425+8 57092 35
2 68 595 67783 4218 60 712 203
3 53 497 53314 42913 53133 48
4 47 160 47 060 41028 46 858 32
5 67 404 67 167 42747 62 989 125
6 66 504 65 826 42842 63 988 34
7 54 630 54 443 42912 54385 77
SO IE# AT
1 70 581 70 062 42842 62 093 39
2 61557 61071 42842 61023 12
3 62 828 62 481 428+1 62329 11
4 64 931 64511 428+3 63 544 8
5 61410 61003 428+1 60 811 23
6 48 654 48 286 425+8 48 241 32
7 67 606 66 633 428+2 62529 40
SO IE#H AR
1 70 305 69 905 42427 62211 24
2 69 876 69 534 423+10 63 288 65
3 62 788 62 406 423+10 60 812 43
4 54307 54014 42249 53315 142
5 61965 61 672 425+8 61 603 25
6 70 869 70290 427+5 63 869 23
7 69 886 69 417 427+6 61 887 41
© WA F [ H3E A FH 4 E BT http://www.zpwz.net
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[ SOD A AHIH#1 1
[ SOD A AHiI ] 2
I SOD 4iA i3

SOD A A i 1] 4
I SOD A AHI#1 5
1 SOD AIAHi 1 6
W SOD 4LAH i 7

E1

Figure 1 Percentage of valid base sequence entries in each

W SODAIARE 1
W SOD4IA i 2
1 SOD 4IA i 3
W SOD4IAJ5 {5 4
W SODAIARE 5
1 SOD A 6
I SODAIAJG 7

SO IEH AU 1

SO IEF AR 2
I SO I 4LAR T 3
1 SO IEH4UAR 5] 4
W SO IEH AAHH 5
W SO E#ALAT 6
W SO IEH AR 7

0 SO EHAAFHI 1
W SO IEH ARG ]2
W SO IEHAAHI3
SO IEH A 4
SO IEH ARG S
SO E#HAAHI 6
SO ARG 417

BEABRHEFIZBRSESTT

sample

[ SODALAR 1 W SODAIAG 1 SOIEHAAFMFI1 1 SOEHAARGH 1
[ SODAIAR B2 W SODLAAG ]2 SO IEHAIARG2 W SOIEFHHAGHI2
[ SODAIARFI3 W SODAARFGRFZ W SOEWAIARNF3I W SOEHAREH3

SOD AR 4 W SODAIARJEH4 = SOEHAIATIH]4 SO IE#H ARG 4
W SODZIAHH5S M SODAIAJEHS M SO EHAAR S SO IEHAAJHI 5
[ SODALUAR 6 = SODAIAGBI6 1 SO IEHAIAR 6 SO IEHAARIFHI 6
W SODAIART 7 = SODAIAJFH7 MW SO EHAATIH] 7 SO IEHAARIFHI7

B2 &BEAASVIOTUHFF GBI

Figure 2 Proportion of ASV/OUT per sample

© MR # EHBIFFEIH

B3 SEEARYTRIT &

Figure 3 Cumulative species curve of the population

sample

——SODAJG
—— SOD LA
—— SO EHARIG
—— SO EH AT

B4 BAFEFRMEK

Figure 4 RANK-abundance curves of each group

hul

BE5 &ARBRKFEYMEERERE

Figure 5 Cluster heat map of species abundance at each

genus level

Iy Hz A0S
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3 i it

45 o EAE A 2 W E K, GSD B &R
RILIE = T — eV O W, % W & A AT B R
S5 L 3t AT 3R R HL i PR3 R A VR Y,
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