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INTRODUCTION: AFPs



AFPIII: Expression and purification
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AFPIII: FPLC/Gels
Concentration recorded by:

• BCA Assay

• Nanodrop (A280 absorbance) - Tyr & Trp

• Difficulties with FPLC originally



bpAFPI: Construct

TRX-tag – His-tag – Thrombin – S.tag – rEK – TEV – AFPI 

• Goal: Separate TEV protease, tag and leftover impurities from the AFPI peptide.



bpAFPI: Expression
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bpAFPI: purification
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TRX-tag – His-tag – Thrombin – S.tag – rEK – TEV – AFPI 

bpAFPI :Failed



bpAFPI: HPLC

AFPI is contained

in this peak



bpAFPI: Mass Spec QToF



bpAFPI: Success
• The 40 AA peptide was expressed in fusion with a thioredoxin tag in pET32a vector (ref Davies paper).

Tris-glycine gel Tris-tricine gel1 – Before IMAC
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bpAFPI: FPLC & Gel
Superdex 75 column = didn’t work

Superdex 30 column = worked

1 – AFPI after IMAC

2 – FT from concentrator

3 – Concentrated AFPI

4 – B1

5 – B4

6 – B5

7 – B6

8 – E5

9 – old peptide sample



bpAFPI: Proteomics Results



bpAFPI: TADA!

AFPI



Cryopreservation of bacterial cells

• Storage of lab strains

• Structure-activity relationship

• Industrial application in light of microbiome research



THE CANDIDATES

Glycerol PVA PEG Poly(ampholyte) AFPIII

PEG/PVA PEGPVA



Ice-recrystallization inhibition: results
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Methods: Freeze-tolerance assays

A B

A B

A B

Counting colonies
Monitoring growth profiles at OD600



E. coli Smegmatis Bacillus
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E. coli growth profile post 7xFT with 
storage at -20°C
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Results after storage at -20 °C
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E. Coli after 1 freeze thaw 
cycle (Frozen in N2 & left 
at -20 °C for 4 weeks)

0 200 400 600 800 1000 1200
0.0

0.2

0.4

0.6

0.8

1.0

1.2

Time (minutes)

A
b
s

6
0
0

 Control

 Glycerol

 PEG/PVA

E. Coli after 1 freeze thaw 
cycle (Frozen in N2 & left at -
20 °C for 1 week)



WAXS: Results & Hypothesis
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Scattering pattern for 
Safranin O (1 mg.mL-1)

Scattering pattern for 
Safranin O (0.1 mg.mL-1)



Future Work
• LEA

• Intrinsically disordered

• Known to potentially provide cryoprotection

• Distinct to IRI

• Stabilisation?

• INP

• Good to have one

• CRP

• Cryoprotective protein

• 29 kDa

• Have seen it is 1000x more active than BSA

• Just arrived!

• Plan to: get genome & identify sequence/structure of protein

• SFR
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