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How Antibiotic Resistance Happens
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The Golden

Era of
Antibiotics

- Considered to be
between the 20t
century; specifically the
50’s — 60’s
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MRSA = methicillin-resistant Staphylococcus aureus; VRE = Vancomycin-resistant enteroccoci

FQRP = Fluoroquinolone-resistant Pseudomonas aeruginosa




Interspecies Interactions in co-cultures has led to new secondary metabolites.

A Streptomyces Amycolatopsis Streptomyces Streptomyces ~ Streptomyces Streptomyces
coelicolor M145  sp. AA4 sp. E14 sp. SPB74 viridochromogenes albus 11074

(M) (A) (E) (S) (V) (J)

Traxler et al. 2013



PURPOSE:
CANANTIBIOTICS BE USED IN CO-CULTURE
EXPERIMENTS TO PRODUCE NEW
SECONDARY METABOLITES




| nature ——
An Introduction to hcmlul blolo y

Streptomyces

m Streptomyces is a genus of bacteria that contains
many antibiotic producers

m Streptomyces coelicolor (wild type)
m Streptomyces coelicolor (M145)

m Streptomyces osmaniensis

Streptomyces genome mining
Nitrite signals the way
Sperm vitality lift

Nature Chemical Biology cover from 2005




Streptomyces osmaniensis gene for 165 ribosomal RNA, partial sequence, isolate: COF2L1D13
Sequence ID: LC136922.1 Length: 1434 Number of Matches: 1
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Query L CTGEANGGGEET THHAAGC PTCCGECGETGAAGCGANGAGCCCGOGGCCTATCAGCTTGTTG 60

L] LULEL DELL UL LU L L L]
Sbjet 163  CTGCACCOGGETTARAARGCTCCGECCETGARGGATEAGCOCGCEGCCTATCAGCTTETTE 222
Query 61 GTGAGGTARTEGC TCACCARGGCEACERCGEGTAGCCOGOCTEAGAGEGOGACCGECCAC 120

LURLLLLL LU L L L LU LLL L L L LU

Sbjek 223 CTCAGGTAATGGC TCACCARGGCEACCACEGGETAGCCOECCTCACAEGGCCACCGECCAC 282

Query 121 ACTGGGACTGAGRCACGGCCCAGACTCCTACGEGAGECAGCAGTGGEGRATATIGCACRA 16D

Sbhjct  ZE3 ACTGGGACTEAGACACGECOCAGRCTCC TACGGGAGGCAGCAGTGGGGAATATTGCACRAR 342

Cuery LEL TGEECGAARGOCTEATGCAGCGRACGCCOCETGRGGCGATGACGECCTICGEATTGTAARCC 240

Shjot 343 TGEGCGARAGCCTGATEC AGCGACGC CGCETGREGEATGACGECCTTCGEGTTGTAARC 402

Cuery 241 TCTTTCAGCRGGEAAGARGCGARAGTEACGETACCTGCAGAAGARGOGCCGGCTARCTAC 300

Sbhjot  4D3 TCTTTCAGCAGGERAGARGOS TGACGGTACCTGCAGARGARGOGCCGGCTARCTAC 462

e GT?“'-C?’“T‘?“T?“G?“T‘T“TTTT‘?“T“?‘?“T'?“'?“T“?‘TIT?“?“T?F?‘?" -

Shjct 463 CCAGCAGCCGOGETAATACGTAGEGCGCARGCGTTGTCCGGAATTATTGGECGTARA 522

Query 36l G?.CI%ETI:I'.'GT ??G:|:?GCTTGTTAT?IT?GGTGTT?A-?J?CC?GG?GCTTR?TCCTM?TCT?C 420

Shject 523 GAGCTCGTAGGCGECTTGTCACGTCGEGTETGRARGCCOGGGEETTARCCOCGGGTCTGE 5682

Query 421 ATTCGATACGGGC TAGCTAGAGTGTGET AGGGGAGATOGEGARTTCCTGETGTAGCGGTGA 4BD

LLELLLLLEELLEE LD LD L VL L L L L L]
Sbjot 5B31  ATTCGATACGGGCTAGCTAGAGTETGETAGGGGAGATCGGAATTCCTGETGTAGCGETER 642

Query 4ElL ARTECGCAGATATCAGRAGCGAACACCEETEECCARGECGEATC TCTEGGECCATTACTGAC 540

[LLLLEL LT LEL LD LEEL LD LD LLL L LD L L]
Sbjot 643  ARTGCGCAGATATCAGEAGGAACACCEGTGGCGAMGECGEATCTCTEGECCATTACTGRC 702

Query 541 GCTGAGEAGCGARAGCETGEGEAGCCAACAGGATTAGATACCCTGETAGTCCACGOCGTA 600

IIZI LLLLURLLLE UL EEL L L L L L L L L]
Sbjet 703 TGAGGAGCGARRGCETGEEGRECCAACAGGATTAGATACCCTGETAGTCCACGOCGTA 762

Query 601 ARCGGTGEGGAACTAGETGTTGGCGACATTCCACGTCGTCGGTGLCGCAGCTRACGCATTA 66D

PLLLLLLLEE L L L LI LD L UL L L L L L]
Sbjct 763  AACCOTEGGAACTAGGTGTTEGCCACATTCCACGTCGICEGTGCCGCAGCTAACGCATTA 822

Query G661 AGTTCCCOGOCTGEGEAGTROGECCGCARGGC TARRACTCARRGGRAT TGACGEGEGCCC  T20

LURLILLLLLLLLLL L DL L VUL LS
Sbjct B23  AGTTCCCCGCCTGOGGAGTACGECCOCAAGSCTARAACTCAAAGGRATTGACCAGRECCT  8B2

N

Shjct  BE3 CARGCAGCGEAGCATGTGGC TTRATTOGACGCAACGCGARGAACCTTACCARGGCTT 942

T T

Shjot 943 GACATACACCGGAAACGTCTGGRAGACAGGCGCCCCCTIGTGETCGETGTACAGETEGETEC 1002

Plate by Matthew Co
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Shject LDO3 ATGECTGICGICAGCTCGTGICGTGRGATGTTEGETTARGTCCCGCARACGAGCGCRAACCC 1062

T T e ma =

Shject LDE3Z TTGETTCTGTGEITGCCRGCATGCCCTTCGGEGTGATGEEGRETCACAGGAGACCGCOGGEE 1122
Query 56l TCAACTCGGRENNAGNNGGGEACGACGTCARGTCNTCHTEE 1001

Shjet 1123 TCRACTCGGRGGRAGETGGEGACGACGTCARGTCATCATGE 1163

Streptomyces osmaniensis was identified through sequencing.




Liquid cultures

Image 1

Identifying what media is ideal for secondary metabolite production.




Cell Disk Assay

1. Serratia marcescens
2. Pseudomonas sp.

3. Staphylococcus aureus
4. Bacillus sp.

No inhibition when conducting ’live” cell disk assays.




Ethyl Acetate extractions

Ethyl Acetate extractions help isolate and test for antibiotics more efficiently.




Drying down
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Organic layer dried down to collect potential antibiotics.




Extract disk assay

1. Pseudomonas sp.
2. Rhodococcus sp.
3. Bacillus sp.

4. E. coli

C : Control

Tests using Ethyl Acetate extractions led to inhibition on Pseudomonas.




Disk Assays

A. S. osmaniensis

B. S. coelicolor

C. S. coelicolor (M145)

D. S. osmaniensis + S. coelicolor (M145)
E. S. osmaniensis + S. coelicolor

Compared inhibition of mono-cultures vs. co-cultures to determine benefits of interspecies
Interactions.




Results

S. osmaniensis S. osmaniensis + S. coelicolor S. osmaniensis + S. coelicolor
(M145)
24 mm 22 mm 15 mm

Average diameter (mm) of mono-cultures of S. osmaniensis led to larger zones of inhibition compared
to that of co-cultures with both wild and mutant type.




Future Directions

m Co-culturing of different antibiotic
producing Streptomyces spp.

m Different nutrient media

m Antibiotics produced by the isolate
should be characterized by using
Liquid Chromatography Mass
Spectrometry.

Antibiotic secretion of Streptomyces
spp. colony
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