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ERARZLN Y E KX 3 AF & (Acinetobacter lwoffii)  Ji ? |1 (Salmonella enterica) 70 % % 3 % & % Jfl W (Stenotroph-
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Microbial community characteristics of import wool
revealed by high-throughput sequencing

HAN A-xiang, KANG Yu-tong, FENG Xin-gian, XIE Dan-li, GUAN Wan-chun, LOU Yong-liang

(School of Laboratory Medicine and Life Science » Wenzhou Medical University , Wenzhou 325035, China)

Abstract: To investigate the characteristics of pathogenic bacteria and microbial community of imported wool by high-
throughput sequencing, and provide effective data support for border health and prevention of infectious diseases. The total bac-
teria on the surface of 5 batches of wool samples were collected by soaking, stirring and shaking, and then extracted by com-
mercial kit. Alpha-diversity index, microbial community and pathogenic bacteria from five different countries were analyzed and
compared by Illumina Miseq high-throughput sequencing. The a-diversity index showed that the diversity of microbial commu-
nity on the surface of five batches of wool had certain differences. Germany samples with the highest diversity, France samples
with the lowest diversity and the diversity of United States, Argentina and Belgium between Germany and France were found.
The principal component analysis showed that the microbial composition of samples from Germany and Belgium were similar
but different from the other three countries. At the phylum level. Proteobacteria was the dominant phylum in Argentina, Ger-
many and Belgium, followed by Firmicutes, in the USA and France, Firmicutes predominated, followed by Proteobacteria.
Acinetobacter lwoffii » Salmonella enterica s Stenotrophomonas maltophilia and other clinically common opportunistic patho-
gens were detected at the species level, the American sample had the highest abundance of Salmonella enterobacter while Bel-
gian sample had lowest abundance. These results indicated that there were many pathogens in wool and the epidemic situation
was complicated. The detection of Salmonella enterica and other harmful bacteria reminds relevant departments and frontline

employees to pay attention to biological protection.
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T AR A E AR EE TP I
FTEREE ™ KM P L 2 T T Ak e v 4 K o Ak
AR AT L 4 8 00 9] 20 3K T 3R B 40 260 R A N I A 2
FAF B AE . HATE N OC T ABE LB MR 5K
Tk FE RN E N RUEY) o s R B
99.8 Y6 [ w2 ¥ K B 3 3k B BB KE 3R O AR AR
PRL LM B2 0 1 R 7 TG T 4 T 1 2 B Rl A ) T
SEM ZRERE . B W B R DA A
B Hr B WD & i 45 0l T R AE
ST R A W ) B 4 R O T AR X T AR e AR W 4y
B IR A SRR R 5 AR, ARk 16S
rRNA P37 5 732 B F KRS gt
B L R AR RS S T Gl
PRICE B RTE MUE Y R DNA JEAT 5 i &5 5 0 5%
HRE AR E SR T EERN BT IR, &
L 16S rRNA #7387 v H e A M G A= 4 # 9 1 AH
R NRES B A M x EE R MUEYRY
AR 2 B HRAE T — S REAS b AR W 26 0 1 AR T FE
5], T 3T AF K 5 A BB AR A rh e — R G W Y
X 7 i (] 1 A7 3] ok B 22 AT 5 24 A 1 OGN L B
1R 22 B0 5% A0 A0 AR X6 3= B R A7 B85 AR AR ] ol A
W =F B L, YRR A ) B B A 0 4 % B A A 2
SEIE, AT RE 2 A5 A R 2 e, T L, R
Y1 16S 47 38 4 5%k 7 5 4 AR R4S 38 A ) 4 Xt
JEA I B8 A S RT3 A ) B 45 b B L B A5 AR A 4 it
WEAMMENZSEZE L. BIAB 5 EHHED
16S ¥ 38 4 % o 5 )7 9 HAR , £ T Tllumina 2 X
250 bp M5 IEARAT 5 DEZKHE M 5 #kEEBRME
TR VIR I 25 R R AR AR R L 38 2o 5 30 1Y 43 A e X, DA
X O A 1 1S R U U 22 4 TR AL BRI A
AR B S

1 #RlER=*

1.1 FEARMRSE  FEAT 2019 4F 4 H 25 HAEMR
M O ELHEAR IR, 5 L B 400k B 36 [E (USA) , BT
WA (ARG), 18 [H (GER), ke #] i (BEL) , % [
(FRA),

1.2 AR UCELLE  ffH#BF KF (Sartori-
us, Germany) IR HEE 10 ¢ BT 1 L JLH ke

MR A 600 mL JE P PBS(pH=7.2)% i 12 h
CHT) 50 4 52 35 LU 3 B 3R i A ¥ 52 4 o i T
PBS 1), ¥ 2R W 15~20 pm fLA2 1 & 1k
UE A% BT e b A0 A7 BR 2> 5D 2o 8 DL 25 B AR b i
RAURE Y U0 45 2% B U 200 mL 383 LL 9 000
r/min (Eppendorf 5810R, Germany) &[> 10 min,
Bt JE 2 EUWE B 5 mL # Bk E (PowerWater
DNA Isolation kit #2440,

1.3 DNA BEHC  FE & GUZEY DNA 8952 BUR A
PowerWater DNA Isolation kit(Qiagen, Germany)
B e e B P IR 2 BORR U 4.
DS-11 # {3 i 73 56 5t B2 1 (DeNovix, USA) ] % ir
HEH DNA B9 B LA S 412 455 BRI DNA I T
JE ST

1.4 @i F  DNA ARG Bl R AR
FA R A Al B i A B e v, ik ¥ A N0 6 AT 20
DNA 5 # #:, Nanodrop 2000 ( Thermo Fisher Sci-
entific, USA) Kl 3 H 41 DNA Jit &, X T & 4% 19
FEAKE I XSl i 47 = O 2 PCR 74, i0& 3 N B
S [ I LA A 9 20 B /LT R R 2H DNA Mix fF
o BT B DNA (937389 i A2 16S rRNA A
V3-VA X514, 51915 51 (5'-3D)  IE 10 51 9 Tllu-
mina adapter sequence 1 + CCTACGGGNGGC-
WGCAG, M 51 %) lllumina adapter sequence 2+
GACTACHVGGGTATCTAATCC. 35 5 W % I
FL KRS 0 47 48 7 ) 15 B — VR S o B ] — R
B3 ASFAT T R G BRI A SE AR AR Y
Agencourt AMpure XP(Beckman Coulter, USA)#
1% 4l Ak i 2R X 7 0 AT 44, {8 A Qubit3.0(Ther-
mo Fisher Scientific, USA)Fl Agilent 2100 bioana-
lyzer (Agilent Technologies, USA) ¥F- 1 illl ¢ 3C £
i . B )5 % A llumina SE4 .2 X 250 bp A X G
J7 AW X SCPE HEAT I IR 2k AT AR AT B2 A T
1.5 BdlEardr O 7 AR E R B R I RO LR
T S A Y AE R BT L R BLIS B D A B
i 8 2K BR AT S 64 5 ) 5 4 FLASH2 B4 XUR
Iy W 7 A5 B 1Y BN 5 i AT DF 4%, 45 B merge JP
G, ik — 2 FBR merge Ji i BT & 7 5 {f 1] Mothur
AT A HIT 2B 7 90 1519 5 ] Usearch K BR
SRR R R KT 2 1Y 91 DA K BE/N T 100 bp
49 4] A5 380 5T A AT fF B R 19 AR 41 (Clean
reads) , $ AH L EE R T 97% W7 50 & A 1 A
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OTUM, [ i {f ] Denovo #5828 25 Bk i A 14 )5 51
LR OTU QK P 51 38 a8 5 2088 % e X
AT AMIE B OTU MY 4325, 2T Mothur
BAF T o A2 2 FEPE R KL Chao 117, ACE,
Simpson Fl Shannon""™ #§ % .

2 & B

2.1 FERFAIGIE AR ML A EE T HLEE
HEAT P R LR ARG 5 AR 5 LT
FEA R ZA5 5] 1 062 239 2741, P34 R 425.80
bp, JLRAKTF 342 4 OTU., T Bkl & b, 24 i
24 It 25 Fth B 470 50 1 38 T A O 28 i U B R AR
A0 P SR e B, O 2 A B e S A D
f) OTU.FEARRBMEM & (B D BR 5 &cii&rE s
W B C 4k 27 1, T & A & 51
% OTU % H fykgm,

§_
3 ¥
s
s*
' P R (umber ol Reads Sampledy
B1 S#HFENFERBREHEE
Fig.1 Rarefaction curve of five wool samples
R1 SHFEBEHAN -SHEEY
Tab.1 a-diversity index of five wool samples
Samples Chaol ACE Shannon Simpson
USA 236.5 221.28 2.674 624 0.146 108
ARG 195.84 201.969 4 2.397 495 0.150 163
GER 272.714 3 271.077 1 2.722 026  0.147 037
BEL 195.866 7 203.079  2.252 536 0.181 992
FRA 199.5 201.519 1.470 791  0.474 154

2.2 WAEMZHYESNT M Alpha Z A ESE
RO 1 FR R BCMFEAS 19 ) B oF 5 B DL K 2 R
P, Horh Chaol 8 H ACE $8 8UR A= 25 2 h Ak

19 P =F BT R R AR AR B8 BB K, BRI 1Y
5 B R 5 Shannon 35 %0 e 22 P48 A L A
Tk W BEI5 1 B ) Z2 B PE R 5 Simpson 15 £0H
e S Wy R P $E 5 AN FEAR Chaol 48 80°F ¥{E
4 220.08, ACE $8 $0°F- ¥ {8 & 219.78, Shannon &
KOS 2,30, Simpson F8BCEEIE R 0.21, Horf
P E /Y Shannon #8 50 B B K T HAh 4 A~ FE K H
Simpson FEEE T H Al 4 4~ FH 5, 1 0 6 B 5% %
A (R A Tk ) 8 AR TV 45 1) 22 R T AR G T LA

4 A FE R AT BARE K
PCA
]
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Fig.2 Principal component analysis (PCA) of all micro-

bial communities based on OTU data

{8 1 3253 43 BT (PC A 19 75 16 JR R AR R AR 11
S AMMEARTMAEM R A Z R 22 5, 25 WK 2,
P P AT AL s i D ) B 2 A R SRR A A
VT, HAR 3 AN FEAS IR B Y AR BRI, B0 A R SR A
AR A A (R BE ZE0 3- T 26 0B W A 22
S o PCL BTHRE R 49.16% , PC2 BTk & 2k
29.34%.,
2.3 WAEMIREIE AR S B R A X, X
OTU #47 THERE. 7EITKF B8 3)  ARUWCRE 5
ANFEA LI 04 T3 A W 1) A~ 2 32 B RO/ Ry
AJE W 1] (Proteobacteria) | JEEBE 1 [] (Firmicutes) .
AP ] (Bacteroidetes) | it 26 & ] ( Actinobacte-
ria) .Candidatus_Saccharibacteri BB 5 | ] ( Teneri-
cutes), J 7 B '] ( Euryarchaeota) ., V% % & I']
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(Planctomycetes) ; FL i3 H B #2 4 | 75 [5 1 H A o5
B BRI UBRTE R T8 E, &l 50%,
JEERETR TR 2Z 5 1 56 [ A [ ) 5 5 4 3 /\@%{ﬁé
PAHL A A P LA RE TR 1] R 3, i B 5006, 78
I‘WJ\Z f1‘%€|£%,uﬁé@5ﬁ$fyi}§ﬁ§'§lﬂ>mfﬁ
>R > A I > R KT R 0 2H R A
%tznr&‘l 4 IR GARUCRAE 5 MREAILIERR 122 4
JE P EEE T L0 15 AR BT ARAE 78 [ A
PO 3 AN R F ARG Y 3 /lwl?ﬁ@ﬁjaﬂﬂsmlilﬂ
W)@ (Acinetobacter) .2 1T # J& (Bacillus) fE 5
LT & (Pseudomonas) s 3¢ [F £ FEHT 3 /Y9 B & 0 2
AT J8 (Bacillus) B P & (Pseudomonas)
+ HEZEAEFT B (Solibacillus) s ¥ E £ E R 3 M HE
J& 2+ ZE AT B B (Solibacillus) | % 0 FF 1 &
(Bacillus) . fi# % 24 B2 2 #1¥F 16 )& (Ornithinibacil-

lus) . PR (B 5 IERER] T 103 AF, Hop a4
— L WL A5 PR EOW B B R S FF R (Acinero-

bacter _lwof fii) . ¥ #3 i B ffl 1§ ( Pseudomonas _
fulva) JHIPTTH (Salmonella _enterica) \Wg 4 2F 78
B E (Stenotrophomonas _maltophilia), K
— R WUE W REVE S5 AR OTU JKF /9 23 A
fiE 2T OTU K22l 1 R (& 6) . anl&l 6 B
IR AR YR AR A 2 [ BT AR A R L A vk
2R S OTU % H 70004 194,189,263,
149,188 4>, Hrh il [H i) OTU L MM, 2k 263
A5 AR OTU AR RAR, 9 149 4>, 5 HHEF
EFALAR OTU 81 A, L HE PR & &= | ik
EAAERI A OTU N 10,19.47.22 4>, [
FIEHIA ) OTU 2 0 4,
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NS REA A B0 B0l 0T 3R A 5 TR
DA A G s T By R4 a3 1l T KA PR R A B
FEAIHT Tllumina Miseq U F#F &5 20 7 2k [ & 5 B
HRAE FEE L AIET k5 AN AR E K AL E
RV REE AR R A 2Z R . AR
F 5 R AR B9 3 BAE A A9 B0 DL K 0 A 9 LA BR L i
ARWHEFEIREARA —ERINRIE — HEXFE TP RUE
Py iy SE PR B0, (52 AT THumina Miseq = 38 & )
Fe BORXS T 0E— 20 1 B A B 1 B R A Y SR
Py VA K S R S A4 T 1 T A0 A 0 A i BOR Ty 1
L [m] i GRS TV 2 R WA R A )
(Unassigned) , J3iF T 38 & /&5 38 & W 5 0 75 2% g8 4%
AT HE AN AT B AE YA A B — SR POA IR 26
4 A R LA S o ) T A

ARWEFEH L5 AFEAS R B i 2k (&1 1) BE A il I
P AN E N2 ik B 5 40, R W R FE 01 I
fli OTU BRI PR L. 5 DR EBREA
A PIRETE I o ZFEPEINER 1, Chaol #1 ACE 1945
R EE AT OTU ¥ H &, 3¢ B A i
T OTU $H AR T 78 [, i B AR 4L | L ) i) ik
B3 AMEELAREN OTU $H KH AR,
Shannon 18 $( 1 Simpson 4§ % 1 45 5 % B 7 [ k¢
A A YA T 22 M0V B e 5 RS B AR W
&AL T HAL 4 MEZE. 4560 F 4 M EE
KA L E M BEATE OTU B H 5 AR & A H B 2
A GARIT G G0 T o B2 Y BV 2 FEvE 2D IR T
TN E 5

F 3 3 BT (PCA) — B oK S WA AR Tl A P
VRS R I 22 5 AN 2 BT LU E R EL RIS 2 A REAR
7 P A R B A, LAt 3 A A B RE AR T 43 AT Y
AR B3 322 , 3 BH 4 ) A LG A I 2 A B 8 B RE A BRUE
YR vE 22 8/ . AR SR TE TR E R L R 3
A R 3 BT A A A SR 8 DR DR A A [
AR LT o 1k [T A B2 0 T T 45 4 A 5 7 TR LG R
A3 A 25, RIE Brajesh K. Singh #J R
B T 4 5 AN TR A A 3 5 vk 4 5
B W7 1 R W RV A R L RO B 25 b BT L M
SR BRI IR T o 3 T R AR B A T 5 S A
A A FA R 22 57 09 5 PR AT B8 B B R L2
1 b Bl — 2 A A R AE (L nRpil Y 22 5 Bk
QiU RDE S S

TE A WU RE T 25 0 1 Ff s K AT R B T 95
=& W FF W (Bacillus thuringiensis) , 3% J& —
FE F SR FE) 12 43 A1 10 25 22 TG B 20 1R K o A

H

Az AR 2 2 PO B AR 1 AR R B R BB A5 X 500
Z R E A AP I WS I A
2117z A8 Uk R TN 5 SR BH 4 AT BE BR 2 Hb
SR ISR HEA Tl I 2 5% 9 R 25 AT G 5 [ I 3R A7) 3 4G
B T E AT (Acinetobacter lwoffii ) JHIS 1]
W (Salmonella enterica ). W 2 % 7 & ¥ U 1§
(Stenotrophomonas maltophilia) %5\ R _E & UL
— BRI, 2000 A6 50T E R BE B EOE 4
0 D 50 WA o 5 AN BT T B K A S GE L B
G AN E B RS E R It — 2 R B IR
ST BRI R b B 5858 L SRS H 28 0 70 A W 1 2
FEE L UE AR SR A HE R B TGS B AT B T R
BT 3858 30 41 W 1 v T LA BRI IR 72
Je 0 BT i B T AT b K TR B 1% 5 | Ak — 2%
TAEN G Qg G HE DR I A 2 N L R T
NN G B T AL BV 5 W A 2F R B B T LU I
PRIEANH UL o i T 3T 4 ok — 26 Il PR AE e 58 2 R
WU R A LB A A B BT AR AR
LA DL T UG, B e KA DL R R A Y
it 245, BRI A I PR A 3 A Ok I o PRI 5 K R
QA BT T LA B g 22 2 7 20 R 1 45 2R R M B0 T
— B DL R R T2 A N B Gl SCE HY 101 AG 56 A
JENEBT T A E A GO I A 280K . 52
A TAE N SRR S (P IE A B iR
P 1B S e BT )T B I 33X 26 2% 1 B T 2
(LN S PO DN S L O A < Rl ES DN G B 2 o 2
Y rhaEmE el W I IRE SR B Y R RO R
UURGII SR ot R R L LN D N el Y
B BN RS E AR B S B REAS P4y B
TYWITIRES X 5RATHM P45 A A S A
HRIE A5 L Vb 1) 0GB R G Yk I8 A AT e R A
TIREE T YL N AR T R U DR I T
FRATTXS T AL B 1 AU 5B PE A W] B fn 58 X T
A E B DL S TR B, B 1R V0T G R T
B AR Y MOl 5B B A BRI A 25 BRI 368
HGEH .

F B RS R E B R 2 RS
R85 37 0 B AR A I A % T B, TR X T B e
PEAT AT R B . ABPSEA R 16S rRNA 9731 1
WU 8 77 125 AR Dby N5 A 6 A 8 BILAS) — > 48 3 110
K6 7 125, 55 0 B AR 30 5 W A AR 7S DA AR A5 38 42
AT B8 A A T A A5 S, [ B 42 AR G LA H A 5
B ZE N 755 BRF AL ], — 2 POl A BT 3%
ks A B4 LAV WAL R A . o0 T30 B A 1 35
T R ORAT ML 1 2 4 2R 77 DA SN IR fidt B 22 4 R
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