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99.3 237 378 587 914 1550 2190 3560

BEIEIR: Zhang et.al , Environ. Sci. Technol., 2015
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@ anti-asthma drug TEETE 7
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Productlon{tunes}

BRRAEESE (20 i%ﬁ%ﬂﬁEﬁuﬂ%\ ﬁﬁﬂyﬂzuﬁufi%ﬁq:;ﬁ%zl:ﬁ%@ﬁ'ﬁﬂﬁ, KR#BiF10 ng/L.
BB E R (128 , FEZEERR, S8CE., B8V E. 885 WES, KREMKT10ng/L,
KA IEEZ G« 5F2/FR=EXAEY], KERKTS ng/L;
Mﬂ%?)ﬁ?ﬁﬂ@ﬁﬂ?%ﬁﬁ’i%o HaKY, KE 1EE:F14 ng/L o

SEZ([MRELNMESR): TEEFZTMKIABERE, =4 8i1d1.4ng/L.

ARKIR: EFRS, KAERKFRKFAERS, 2013
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p =% 25 i 5% i
= EC50<0.1 mg/L | EC50<0.1-1 mg/LL | EC50<1-10 mg/L |[EC50<10-100 mg/L EC50>100 mg/L
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APERZS 7Y
TUERIRZY RIBREE4 RsRa/&
DIMEZ TR
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MAFERR =84% &R R TR
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i35 E IR g 22 E SR ) R TR
i35 B WENA, CIBlER Tk R amigs AN R TR
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INEFRSRMES KT RBRXESH

benzenesulfonamide 98-10-2

BERE

sulfamethoxazole 723-46-6 0.64 6.4
sz — FREZLE sulfamethazine 57-68-1 0.53 5.3
iElREaEs sulfanilamide 144-80-9 1.7 17
bR R R IEIE sulfamonomethoxine 1220-83-3 0.96 9.6
fEapalEIE sulfadiazine 68-35-9 1.5 15
RSP FIELE sulfadoxine 2447-57-6 1.7 17
fEpa S kNS sulfachloropyridazine 80-32-0 0.87 8.7
sulfaguanidine 57-67-0 2.8 28
i patiE sulfapyridine 144-83-2 0.6 6
[ETEETES sulfaquinoxaline 59-40-5 0.52 5.2
s —FRRIE sulfadimethoxine 122-11-2 0.38 3.8
sulfacetamide 63-74-1 1.3 13
iz R EEZLE sulfamerazine 127-79-7 0.89 8.9
[ETERS AT sulfameter 651-06-9 1.5 15
i@z A kIR sulfamethoxypyridazine 80-35-3 0.96 9.6
BRI E norfloxacin 70458-96-7 2300 23000
BEivE ciprofloxacin 85721-33-1 1300 13000
lomefloxacin 98079-51-7 770 7700
enrofloxacin 93106-60-6 370 3700
ofloxacin 82419-36-1 2200 22000
flumequine 42835-25-6 5.4 54
azithromycin 83905-01-5 0.82 8.2
clarithromycin 81103-11-9 0.93 9.3
roxithromycin 80214-83-1 23 23
BRIKEIT=A erythromycinhydrate 23893-13-2 0.1 1
R EES lincomycin 154-21-2 1.3 13
trimethoprim 738-70-5 1.8 18
=T chloramphenicol 56-75-7 15 150

ChV: XEEPAREXEMEHE; PNEC: BREERXBEHETEAIFUN TN R E (LOEC/AF),
RERIR: ERAF, BEREKMERESRIGES SRR ESMERRPOKESSEMRE, 2014,
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HHEHKIR: 2006~2017FERNFE & RNBFI8 XFIME 15N 17
BZRSkIE: NaLiu etal., Environmental International, 2019
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300 o
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5P FTAIE ZRISTERXE K A EZNESEE 2 A,
RRBRIR: ERAF, #ERBKIMERESRIBES HHARRSE. £5POKESSEMRE, 2014
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Lots of germs. ~~  Antibiotics kill g

 bacteria causing the illness,
as well as good bactenra
protecting the body from

infection.
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A few are drug resistant.
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The drug-resistant
bacteria are now allowed to
grow and take owver.
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4.
Some bacteria give
their drug-resistance to
other bacteria, causing
more problems.
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Intrinsic resistance

Acquired resistance gj*é?%c'l"_i._ilﬁ'l’_i._

Definition

e Natural traits
* Species or genus specific

* A strain that develops resistance to an antimicrobial
to which it was previously susceptible
* Present only in certain strains of a species or genus

Mechanisms
of resistance
acquisition

e |nherent structural or functional
characteristics of the bacteria
that allow it to tolerate or be insensitive
to an antimicrobial substance or class

Vertical transmission ?}Arﬂtﬁz:f*t

* Spontaneous gene mutation
* Induced gene mutation
Horizontal gene mutation Mm%
e Bacterial transformation

* Bacterial transduction

* Bacterial conjugation

Source: Boerlin and White, 2013



UEHRE: LIRS SR IR 25 5 K it 25 20 & HY 5 R AER 53

phylum level - 60
2
250
e ~ E
AW O E I J(Protechacteria)  #€ ".g 40
R GRE R -
\\é;::;;:;;\ O7iEEE | (Actinobacteria) g =30
"""""""" B/SEEHE | ](Firmicutes) 1| :&220
-';géiéii: BiAFE ] (Bacteroidetes) [ 10 4 4
SRR @ H tt(others) € 2 i D
l:ll § 0 Wttt et W """ "oty
z SMX GEN IMP CHL TET CIP
REFRME
Types of antibiotics

Genus level

a8 + ZF 04T 5 8 (Geobacillus)
#) & BR & (Staphylococcus)

0O %241 ® (Brevibacillus)

0 2 ZF 74T B (Paenibacillus)
& ¥ 4T 8 (Chryseobacterium)

B ReAR AR I T ARG N L TN, BB B4R 4HE A 501k
(78.1%) , EBRXRASEZMFMRMAE 41 (64.1%) , BB T RIEENZHRME /724
k (375%) . HpelifEZLVEEMEMAE. (RS, £5F5EFR, 2019)
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RATOGRE, AKFRERNEIIIEERRVERBIRE. R AETERE—EES, Hh—MeEw
PIRZ R, B—HMUMRREMAMN. HREUTTINMNE, RETHHARNTTHATA TR , EFEE
TETNARENUARERSAETSENAR "BRFESR" AU FEREAENMEERER, SOGRChImn
MEMSERANNEES, FEVNNER, BES "E1" R9FFA((Science, 2019; BHKIR: FALZS [RE).

Antibiotic resistance through a multidrug efflux system
An antibiotic-resistant bacterium can transfer a plasmid with an antibiotic resistance gene to a sensitive
bacterium. Most antibiotics inhibit gene expression, but this can be overcome by a multidrug efflux pump.

Without multidrug efflux system

Antibiotic o= n 2
resistant ® » p.—Antlbnotlc i B T Plasmid with . P
&% = i . .+ _resistance gene - T
* . ; % &> - .‘ - - .. ® -
R T SN v 2
- . . & 2 s @, g 8 . - :-' " o - e
. Antibiotic sensitive ® ** _.e . e = .
Transfer of a resistance gene No expression of resistance No growth
With multidrug efflux system
. \ Antibiotic efflux pump " - &
. = Multidrug e *| expressed by plasmid o -
‘ e o, effluxpump , e " s °

. . .:: .

> e @ - X . = - =
®e o L 3 d e © ™ .e — ‘.. L4 LI -® - " ?
Transfer of a resistance gene Expression of resistance Growth

A (B2) REAFTHARMBTEXTR, BLHIDFH"EABRSR"PHEEENX (BRFER: SEEFZHI(2])
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HRINED (ST fh3EE, 2015)
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MEREE ASSRIZATRARIE. Hla0, ZEHRY
MEEBOUSITEFR, BNHEERK 5
PRVMERE R AR, IRMAVSEEAILLS
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M12\ENER A ERYMENEIF 10057,
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> SRR, R, BERSRmAlSRIENN.
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ASSEARZITRI(NIH, 2007 ~)

MR R AR ML IR BEERENFF BEMEDEEES

HMP1 & gf‘:'l“’ Community Microbial Hostgenome  Microbial isolate
composition pathways sequences genomes
Gut - o, Fosmn, “\
Vagina Skin “% —’-'?— = 2 L ‘ :r \‘l
e Qe 77 ¢ U J J
7 Fi . N ! P Yo I i i nel
Healthy cohort study A Y v — |
* Characterize microbiomes
F A

* Correlate with phenotype
e

Demonstration projects

; A HMP DCC
HMP2 Commu_n_lty Microbial Virome Antibody Data, tools,
composition pathways profiles profiles protocols
%, - “1 = {/
/ -
o s * M oA
1\ p o \ ; 4 l
Bpz Host genomes Epigenome profiles Cytokine profiles — 4“," = I N I D E \
Longitudinal P fee '. . ot -, v S
sampling L 4 ? ¢

(Meta)rranscnpwfﬂlcs Meta)protenmms LI <" Results from the Integrative Human Microbiome Project
1B R A ‘ AT 71 32 6 B354 D 7
- | < ) . e
GOING ny
MERSONN 0 1

] IMPACT
/ FACTOR 2 0

* Characterize the host and microbiome
4 ar * Follow dynamics over time
PERRRATER

HMPEE—BTEZ(2007~2013): 5 AXHE W THHEY (AE. FE. BEE) HAESSARERNNERSERR, 2
SFTALEGFZERKPIFREN;
HMPEE —BrEZ(2013~): &Rl ((HMP) SEERMWMEMMREIEE, REMEYS =MERFBRRENE;

BHERW): RMNESFISNOAFNERERSOREENSEETE, EETR-EREEE, GNBHNREEL,
BEBRELHA.



KFEEEMaTTZLBIBERZEGV-97 1{ERHIERYTIE(2019)

Cell Research

Article I Open Access | Published: 06 September 2019

Sodium oligomannate therapeutically
remodels gut microbiota and suppresses
gut bacterial amino acids-shaped
neuroinflammation to inhibit Alzheimer’s
disease progression

Xinyi Wang, Guanggiang Sun, Teng Feng, Jing Zhang, Xun Huang, Tao Wang, Zuoquan Xie, Xingkun
Chu, Jun Yang, Huan Wang, Shuaishuai Chang, Yanxue Gong, Lingfei Ruan, Guanqun Zhang, Siyuan
Yan, Wen Lian, Chen Du, Dabing Yang, Qingli Zhang, Feifei Lin, Jia Liu, Haiyan Zhang, Changrong Ge,
Shifu Xiao, Jian Ding & Meiyu Geng - Show fewer authors

Bk EHINSF9IB 1 A I Cell
Researchi£ 3. iX7&Cell Researchi£ 3,
IE —RGV-971(HIB 118 )8 X< B 18 3o
WA FhBIR/R2458 B IEIRTT 2549
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B x KB ~IERRA SR SR ERAFE
£, BBENAMEEAIE, #HimEIAFE
18, ARERTTM/RZZE8BRIERIZIR .
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MR R RERENSEIL. REINERN
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BHRIA B RPEIHEEF 5 EEDNAZR X M i B0
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* 2019118140, HEFHMNAIREEREIABE R ARITUEIZEMEE(BGB-3111)5/9 T3XISFDARLE £
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