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ACINETOBACTER SPECIES
o Multi-centre clinical research: patients and the pathogens

o Mechanisms of resistance

6 of the 18 most alarming antibiotic resistance threats
cost the U.S. more than

bacter
species
(CRAsp)

P on
€

st coccus
aureus (MRSA)

www.cdc.gov/DrugResistance

[ Mechanisms

» Ser253Leu substitution in PmrB
contributes to colistin resistance in
clinical Acinetobacter nosocomialis.
Emerg Microbes Infect. 2021
Dec;10(1):1873-1880.

» Overexpression of AdeABC efflux
pump associated with tigecycline
resistance in clinical Acinetobacter
nosocomialis isolates. Clin Microbiol
Infect. 2019 Apr;25(4):512.¢1-

* Invitro and in vivo efficacy of minocycline-based therapy for Elizabethkingia anophelis and the
impact of reduced minocycline susceptibility. Int J Antimicrob Agents. 2022 (Revision submitted).
+ Proteomic network of antibiotic-induced outer membrane vesicles released by extensively drug-

~

=

OmpK3S, 36 porin
mutation/loss

* Acinetobacter bacteraemic patients

Resistance:

carbapenem to colistin

. optimal treatment,

in vitro t0 in vivo

AcrAB-TolC

lipid-A modification

MU

g AACIE'Hb and APHIY }-a
AMINOGLYCOSIDE RESISTANCE

J
Clinical \
Multicenter Study of the Risk Factors for
Mortality in Patients with Acinetobacter
Bacteremia Receiving Colistin Treatment.
Int J Antimicrob Agents. 2020
Jun;55(6):105956.
Multicenter Study of the Relationship
between Carbapenem MIC Values and
Clinical Outcome of Patients with
Acinetobacter Bacteremia. Antimicrob
Agents Chemother. 2017 Aug
24;61(9):e00661-17.

!

resistant Elizabethkingia anopheles. Microbiol spectr. 2022 (In Revision).
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* native glycoprotein mimics, covalently attach carbohydrates to a
protein via nonnaturally occurring linkages

Neoglycoprotein - targeting capabilities

* Neoglycoproteins can readily provide multivalency and are therefore
powerful ligands for carbohydrate binding.

Host Cell

* mediating specific cell-to-cell (recognition) interactions
* cellular differentiation

* intracellular trafficking

* immune modulation

Ay
Infected Host Cell ) Drug carrier

glycan —O @ Rt

b) Therapeutic proteins/enzymes

Target Host Cell

I Artificial glycoproteins

Simple glycans
(e.g. monosaccharides)

with non-natural o, -

assembly of glycans b f glycan
o Prepared with either e

simple or complex glyca

glycans

o Proteins decorated

@ ]
prodrug
I
gywn_@& v
t....‘ *
o *

*
active drug

_EI&[ % MIB, Robert Field FT BB - 1 GEYRASFTIEETRITE © 7 S REIE 48 B (HEAYEK
Ao o YIRS N RIERE R ) > BFIEREH AR -

-

CH;OH
0, OH
Project objective e fron N
Liver epatocytes OH 0_0
OH OH
Lactose-based targeting drugs carrier oy
ASGPR expressed on OH
* most studied organ of glycan-based targeting ot
has been focused on the liver. Hepatocarcinoma o-lactose HSA Doxorubicin
identification of the sialoglycoprotein receptor Hepatic metastases a-lactose HSA Floxuridine, vidarabine, gemcitabine
(ASGPR). Viral infected hepatocytes alactose HSA ara-AMP
bind to exposed galactose-terminated Viral infected hepatocytes o-lactose HSA ara-AMP
glycan5~ Viral infected hepatocytes a-lactose HSA ara-AMP, acyclovir
proteins conjugated with lactose Viral infected hepatocytes a-lactose HSA Acyclovir

(disaccharides made of galactose and
glucose) have displayed viable hepatocyte
targeting.

Combine with drugs and use in various
diseases.

Bovine serum albumin ‘/‘g ;\ %)
3

* ease of purification & metabolism.
* non-toxicity & non-immunogenicity.
* 59 lysine residuals, 30-38 are exposed.
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MIB Fff Robert Field 5%

https://www.research.manchester.ac.uk/portal/robert.field.html

oertigg
P ey,
I~ 2 )’ %
Prof Robert Field &
Professor of Chemistry =2 ;
[
‘ Affiliations: Manchester Institute of Biotechnology (L4) Research Funding -] (-]
e s
Total academic research funding to date ca £44M, of which ca £14M as PI.
Funder Title ‘ Dates ‘ Role Value
Under consideration
Understanding and exploiting . .
2023- Col (with Miller,
Leverhulme Trust enigmatic sugars en route to 26 Keel £240K
eele)
carbohydrate vaccines )
. Current
Awards and Prizes 2023 oM PI (ead
- (o] leal
Royal Society of Chemistry Carbohydrate Award 1996 EU H2020/UKRI GlyciNoVi ITN 25 Nativi, Florence), Euros400K
Fellow of the Association of Carbohydrate Chemists and Technologists, India, 2018 The UK Dynamic Nuclear sors
Iceni Diagnostics - Longitude Prize Discovery Award 2016 EPSRC Polarisation  Magic  Angle | __ ) Col £2.9M
Spinning NMR Facility
Research Theme Advancing ‘omics  analysis
Carbohydrates and Natural Products; Agrochemicals and Therapeutics; Analytics and BBSRC 21ALERT with a Sciex ZenoToF 7600 | 2022 Col £750K
Diagnastics mass spectrometer
; X - 1 te UK Biomedical | Sugars, E d | 2020-
Research in the Field group embraces the development and exploitation of | '™°**° fomedical | Sugars,  Enzymes - an Pl £105K
chemical principles and tools to address questions in molecular science, in the | 'memship Diagnostics 22
broadest sense, with a carbohydrate theme running throughout. Field’s research | AZ Ligands for influenza HA 2022 Pl £24K
interests span the contemporary challenges and opportunities presented by PoLiMeR ITN — Polymers In | Pl Bakker
sustainable nutrition, infectious diseases and industrial biotechnology. While the EU H2020 the Liver: Metabolism and 23 Groni . Euros400K
group are chemistry-driven, projects range from bacterial adhesion and infection, Regulation (Groningen).
through plant and algal polysaccharide biochemistry and enzymology, to the JICIUGM Pl with
development of small molecule inhibitor approaches to understand carbohydrate LSHTM £4.3M
metabolism. Projects typically involve a mix of chemical and enzymatic synthesis, BBSRC sLoa Glycoengineering Veterinary | 2016- Cambridae éxeter JICiuom
inhibitor development, protein biochemistry, structural biology, metabolomics, ' Vaccines 22 ) oe. '
proteomics and transcriptomics analysis. From a biology perspective, the group Roslin Inst and £480K
works cross-Kingdom - plants, algae, animals, bacteria, viruses and parasitic Dstl,

protozoa — which inevitably requires collaboration to ensure relevance and impact.

_EERy Field BARHIRES T EARAT AP GBI 70H - nIREE RS E -
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https://www.research.manchester.ac.uk/portal/robert.field.html

MIB #izhit7e & Jason Micklefield 2 ELff+-1£6%2 & Wei Li Thong

https://www.research.manchester.ac.uk/portal/jason.micklefield.html

https://www.micklefieldlab.chemistry.manchester.ac.uk/?page 1d=1323

MIB #%92& YilJin FEE{Z4%E & Patrick Baumann

https://www.research.manchester.ac.uk/portal/en/researchers/yi-jin(818a878e-eb2d-4c4d-b053-

71da2762bff4).html

https://www.yijin-lab.org/group-members

ST Wythenshawe B2[57 2Rt Rhiina Richardson B2

https://www.research.manchester.ac.uk/portal/riina.richardson.html

7E[E * Rhiina Richardson B2 ElAYER E BHFT s
FE  EEARE B AMSHERE ~ Rhiina Richardson B&Ef ~ Z5 5782520 -

ST Royal Infirmary BEFeEER} Lucy Foster B LKz Jps 5 00 [ %

https://uk linkedin.com/in/lucy-foster-

6846a21aa?original referer=https%3A%2F%2Fwww.google.com%2F

https://mft.nhs.uk/the-trust/other-departments/laboratory-medicine/histopathology/adult-

histopathology/adult-histopathology-contacts/adult-histopathology-medical-and-secretarial-contacts/
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https://uk.linkedin.com/in/lucy-foster-6846a21aa?original_referer=https%3A%2F%2Fwww.google.com%2F
https://mft.nhs.uk/the-trust/other-departments/laboratory-medicine/histopathology/adult-histopathology/adult-histopathology-contacts/adult-histopathology-medical-and-secretarial-contacts/
https://mft.nhs.uk/the-trust/other-departments/laboratory-medicine/histopathology/adult-histopathology/adult-histopathology-contacts/adult-histopathology-medical-and-secretarial-contacts/

2 AT 4 MR B 1%, 2 2

| —

EEERy © SHUIRF Royal Infirmary S BeiiERtAAERH IR A DU B S BRIORAVIR A -
AEEHARI AT Z MIB - fEWSE R S R & (7/4-1/5):

FE % ¢ BT Robert Field ¥l E £+ MIB F 45K -

N2 > SRR REESNIEAM Z AT EigbET & © Genome Editing Unit (GEU)FT 22

F Structural Biology Symposium g ©



L& Fy GEU BVHET & B LUK i NE -

RHEERERE T - 7K 5E Field a8 0 ZHELLRCRBERFE T - HEEEEEZ SR Bl 2 TR
Hok @ Norwich #Y Quadram Institute B2 University of East Anglia (UEA) School of Science #1714

B IR ETEAOREE - NAHTE brain-gut axis ZAHRAATL - BGEE R 2 AHREVTSE > D
FCREREMHRRSEYIFA % 2 A -

UEA Pharmacy/Chemistry

Mark Searcey

Professor
Pro-Vice-Chancellor, School of
Pharmacy

& UEA School of Science HY4NEREL ef ik E2EL R 27 3 o A& Fy T Mark Searcey Z#% -
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Norwich Quadram Institute
B7 8 A = YL N AR 2

Quadram
Institute

Science ¢ Health ¢ Food ¢ Innovation
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2016 FHYEE T © Richardson 4347 1 IHERHIEZN: » WisHig Btz e BER - BT

HIo3 1 > KA EIRER B JEE S 77 5E (Antimicrob Chemother 2018; 73: 3488-3495 ) %5 o A
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Rautemaa-Richardson et al

UHSM INVASIVE CANDIDOSIS IN CRITICAL CARE ALGORITHM

[ 1. Persisting clinical signs of infection? ])
awite bross ‘

ACTCAGAGTTGTCTAGAATCA

ACTAAGGAGCAGG AGAACGACRRGGTTGTCGACTRCRGT TACKGCGCCGT
TAT GAG [ TAC REEER &oo( fGaial
® T - AAG MM TOC EENM O TGC [ENEN
666
ACNGCT 3 P
GGC @R ’
T6C [EEEN TCCCTATCTTCCGTITAGTGCTGGCCA
coC [ T
AGC (¥R T EEER

Figure 1. Overview of the cyp51A gene and the targeted regions ond reads. (a) Diogrom of A. fumigotus cyp51A demonstrating all the sites 1
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Manchester University
NHS Foundation Trust
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Case Studies ¥

Careers Education
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£
Our Hospitals

Research v

Search website E

Community News Contact

North Manchester
General Hospital

Visit Website >

Royal Manchester
Children’s Hospital

Visit Website >

University Dental Hospital
of Manchester

Visit Website >

Manchester Royal
Infirmary

Visit Website >

Manchester Royal Eye
Hospital

Visit Website >

Withington Community
Hospital

Visit Website >

Wythenshawe Hospital

Visit Website >

Saint Mary’s Hospital

Visit Website >

Trafford General Hospital

Visit Website >

Altrincham Hospital

Visit Website >

Transforming the Future
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Ganara I Hacnital
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