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SUMMARY 

 

 

Between 15-26% of ischaemic strokes are preceded by transient ischaemic attack (TIA) 

making accurate and timely diagnosis of TIA important for stroke prevention. However, 

TIA diagnoses are highly reliant on subjective history gathering and clinical 

assessments to differentially diagnose true TIA conditions from mimic presentations. 

Unfortunately, the subjective nature of TIA diagnosis has created a surprisingly high 

amount of variability between diagnoses made by physicians and specialist neurologists. 

Use of biomarker tests could offer an objective quantitative measuring tool that reduces 

inter-observer variation through the establishment of standardised quantitative measures 

and improved reproducibility. When used in combination with comprehensive clinical 

assessments and neurological imaging, biomarkers may offer a useful adjunct to assist a 

treating clinician to accurately and reliably interpret the clinical finding and confidently 

diagnose and treat a TIA or mimic condition. This thesis proposes a framework for 

undertaking an exploration of the human plasma proteome, and performs the very first 

proteomic pilot study that identifies candidate plasma protein biomarkers associated 

with TIA, which could also be used to distinguish from mimic presentations. 

 

 

 

 



 

X 

ACKNOWLEDGEMENTS 

To my supervisors, my mentors and my friends Simon Koblar, Monica Anne Hamilton 

Bruce, Martin Lewis and Timothy Chataway, I cannot thank you enough for the 

steadfast support and faith you had in me to complete this study, especially after I 

decided changing career pathways half-way through my PhD. I am eternally indebted to 

you for encouraging and helping me see this study and thesis write-up through to 

completion. 

Big thank you to some special human beings, both past and present, that have touched 

and influenced me at important stages of my life: Daniel Radulovic, George Nesic, 

Steven and Peter Kwitko, Miki and Aleks Maricic, Robert Zimmerman, Sam Parvar, 

Khoa Pham, Michael Quinn, Tristan White, Bora Yoon, Reg Challans, Mimi Radulovic, 

George Ciric, Tom Klaric, Wai Khay Leong, Kylie Ellis, Matthew Lee, Lynda 

Cunningham, Alastair MacLennan, and Zhuoqun Zheng.  

To Danica and Slobodan Djukic, my late Nana and Deda, who in an earlier time had 

endured much suffering, but would only speak of selflessness and love. Thank you for 

giving me a moral compass. I truly hope I can live my life with the same devotion and 

love that you showed to all us grandchildren. 

To Natalia and Sonya, thank you for being awesome sisters and for always having my 

back in times of need. I will always be there to uphold my brotherly responsibilities 

when called upon.  

To Lele, thank you for your patience, your support, your sacrifices, and your love 

through the good times but especially through the tough times. I am very fortunate to 



 

     XI 

have you as my better-half, and I look forward to us raising a family that will grow up 

to become so much better than their parents. 

Lastly, to Rosalia and Svetolik, my mum and dad who never stopped believing in me. 

Next to my wife you are the most important people in my world and I thank you for 

having me and giving my life direction. The unconditional love, encouragement, and the 

truck loads of emotional and financial support you gave to help me see my 25 years of 

education through to completion would test most parent-child relationships. Thank you 

for believing in me. This thesis is dedicated to you. 

 

 

  



 

XII 

TABLE OF CONTENTS 

DECLARATION ....................................................................................................................................................... VI 

SUMMARY ................................................................................................................................................................ IX 

ACKNOWLEDGEMENTS ........................................................................................................................................ X 

LIST OF TABLES ................................................................................................................................................... XVI 

LIST OF FIGURES ............................................................................................................................................... XVII 

LIST OF ABBREVIATIONS AND ACRONYMS ................................................................................................ XX 

LIST OF APPENDICES ...................................................................................................................................... XXVI 

1 INTRODUCTION ................................................................................................................................................... 1 

1.1 BASIC PRINCIPLES OF NEUROANATOMY AND CEREBROVASCULAR CIRCULATION. .................................................. 1 

1.1.1 Arteries ...................................................................................................................................................................... 2 

1.1.2 Cerebrovascular Architecture and the Neurovascular Unit ................................................................. 3 

1.1.3 Endothelial modulation of tone and the control of cerebral blood flow. ........................................ 5 

1.1.4 Barriers of the Central Nervous System ....................................................................................................... 6 

1.1.5 Summary................................................................................................................................................................... 9 

1.2 NEUROIMAGING AND EVALUATION OF STROKE ........................................................................................................... 10 

1.2.1 Concept of the ischaemic penumbra ........................................................................................................... 10 

1.2.2 Thrombolysis with Recombinant Tissue Plasminogen Activator .................................................... 11 

1.2.3 Computed Tomography ................................................................................................................................... 12 

1.2.3.1 Non-Contrast Computed Tomography ................................................................................................................. 12 

1.2.3.2 Computed Tomography Angiography ................................................................................................................... 13 

1.2.3.3 Computed Tomography Perfusion ......................................................................................................................... 14 

1.2.4 Multimodal Magnetic Resonance Imaging Stroke Protocol .............................................................. 15 

1.2.4.1 Diffusion Weighted Imaging ...................................................................................................................................... 15 

1.2.4.2 Fluid Attenuated Inversion Recovery Imaging ................................................................................................. 16 

1.2.4.3 Non-Contrast Time-of-Flight Magnetic Resonance Angiography ............................................................ 17 

1.2.4.4 Perfusion Weighted Imaging ..................................................................................................................................... 18 

1.2.4.5 Gradient-Recalled Echo ................................................................................................................................................ 19 

1.3 SIGNIFICANCE OF TIA DIAGNOSIS ................................................................................................................................. 20 

1.3.1 Stroke statistics and economic burden ...................................................................................................... 21 

1.3.2 Transient ischaemic attack definition ....................................................................................................... 22 

1.3.3 Pathophysiology and clinical features of TIA .......................................................................................... 22 

1.3.4 Stroke risk stratification ................................................................................................................................. 23 

1.3.5 Neuroimaging for diagnosing TIA ............................................................................................................... 24 

1.3.6 Challenges of TIA diagnosis ............................................................................................................................ 25 

1.4 CANDIDATE TIA BIOMARKERS ...................................................................................................................................... 26 

1.4.1 Genetic biomarkers in TIA diagnosis .......................................................................................................... 27 

1.4.2 Protein biomarkers in TIA diagnosis .......................................................................................................... 28 



 

     XIII 

1.4.3 Protein Biomarkers in TIA Prognosis ......................................................................................................... 29 

1.4.4 Candidate Biomarkers of Response to Therapy ..................................................................................... 32 

1.5 THESIS OBJECTIVES .......................................................................................................................................................... 35 

2 STUDY DESIGN AND PROTEOMIC METHODS ......................................................................................... 36 

2.1 CLINICAL STUDY DESIGN ................................................................................................................................................ 36 

2.1.1 Patient Recruitment – Community Based Rapid Access TIA Clinic ................................................. 36 

2.1.2 Patient Recruitment – Hospital-Based Rapid Assessment Clinic ..................................................... 39 

2.1.3 Patient Selection for Proteomic Investigations ...................................................................................... 41 

2.1.4 Challenges of Proteomic Biomarker Discovery Using Human Plasma .......................................... 43 

2.1.4.1 Pre-analytical Considerations ................................................................................................................................... 43 

2.1.4.2 Analytical Considerations ............................................................................................................................................ 46 

2.2 PROTEOMICS STUDY DESIGN AND METHODS .............................................................................................................. 47 

2.2.1 The proteomic approach ................................................................................................................................. 47 

2.2.2 Materials ................................................................................................................................................................ 48 

2.2.3 Solutions ................................................................................................................................................................. 50 

2.2.4 EZQ Protein Quantification ............................................................................................................................ 52 

2.2.5 ReadyPrep 2D Clean-up ................................................................................................................................... 52 

2.2.6 Multiple-Affinity-Removal System Chromatography ........................................................................... 53 

2.2.6.1 Sample Preparation ........................................................................................................................................................ 56 

2.2.6.2 Depleted Plasma Sample Preparation ................................................................................................................... 57 

2.2.7 2D-DIGE .................................................................................................................................................................. 61 

2.2.7.1 Introduction ....................................................................................................................................................................... 61 

2.2.7.2 DIGE minimal Labelling ................................................................................................................................................ 62 

2.2.7.3 First Dimension Isoelectric Focusing ..................................................................................................................... 67 

2.2.7.4 Second Dimension SDS-PAGE .................................................................................................................................... 68 

2.2.7.5 DIGE Imaging and Analysis ......................................................................................................................................... 69 

2.2.7.6 Preparative 2D gels and Silver Staining ............................................................................................................... 70 

2.2.8 Mass Spectrometry............................................................................................................................................. 70 

2.2.8.1 Tryptic Digestion of 2D SDS-PAGE spots ............................................................................................................. 70 

2.2.8.2 In-solution Tryptic Digestion ..................................................................................................................................... 71 

2.2.8.3 Liquid Chromatography Tandem Mass Spectrometry (LC-MS/MS) ....................................................... 72 

2.2.8.4 Protein Identification..................................................................................................................................................... 73 

2.2.8.5 Multiple Reaction Monitoring.................................................................................................................................... 73 

2.2.9 ‘Omic’ technologies and biomarkers discovery ....................................................................................... 74 

2.2.10 Summary ............................................................................................................................................................. 76 

3 IDENTIFICATION OF NOVEL BIOMARKERS FOR DIAGNOSING TRANSIENT ISCHAEMIC 

ATTACK AND DISTINGUISHING FROM MIMIC CONDITIONS – A HUMAN PROTEOMIC PILOT 

STUDY. ..................................................................................................................................................................... 77 

3.1 STATEMENT OF AUTHORSHIP ........................................................................................................................................ 78 

3.2 ABSTRACT .......................................................................................................................................................................... 82 



 

XIV 

3.3 INTRODUCTION ................................................................................................................................................................. 83 

3.4 METHODS .......................................................................................................................................................................... 85 

3.4.1 TIA Definition ....................................................................................................................................................... 85 

3.4.2 Study Design ......................................................................................................................................................... 86 

3.4.3 Patient Recruitment and Blood Collection ............................................................................................... 88 

3.4.4 Inclusion and Exclusion Criteria .................................................................................................................. 89 

3.4.5 Sample Preparation and Depletion of Abundant Proteins ................................................................ 89 

3.4.6 Two-Dimensional DIGE Analysis and Statistics ...................................................................................... 90 

3.4.7 Power Analysis .................................................................................................................................................... 91 

3.4.8 Tryptic Digestion of 2D SDS-PAGE spots ................................................................................................... 92 

3.4.9 HPLC Linear Ion Trap Mass Spectrometry ............................................................................................... 92 

3.4.10 Label-Free Quantitation Strategy ............................................................................................................. 93 

3.5 RESULTS ............................................................................................................................................................................ 94 

3.5.1 Patient Characteristics ..................................................................................................................................... 94 

3.5.2 Two-Dimensional DIGE Proteomic Analysis ............................................................................................ 95 

3.5.3 Principal Component Analysis ...................................................................................................................... 98 

3.5.4 Multiple Reaction Monitoring (MRM) Quantification ....................................................................... 100 

3.6 DISCUSSION .................................................................................................................................................................... 104 

3.6.1 Apolipoproteins and TIA................................................................................................................................ 104 

3.6.2 Gelsolin and TIA ................................................................................................................................................ 105 

3.6.3 Complement and Coagulation in TIA ....................................................................................................... 106 

3.6.4 Study Limitations ............................................................................................................................................. 107 

3.7 CONCLUSION .................................................................................................................................................................. 107 

4 A 2D-DIGE BASED PROTEOMIC ANALYSIS EXCLUDES A LOW-DOSE ASPIRIN EFFECT ON 

CANDIDATE PLASMA BIOMARKERS FOR TRANSIENT ISCHAEMIC ATTACK: A CASE STUDY. 110 

4.1 STATEMENT OF AUTHORSHIP ..................................................................................................................................... 112 

4.2 ABSTRACT ...................................................................................................................................................................... 115 

4.3 INTRODUCTION .............................................................................................................................................................. 116 

4.4 METHODS ....................................................................................................................................................................... 116 

4.4.1 Volunteer Recruitment and Study Design .............................................................................................. 116 

4.4.2 Sample preparation, depletion and CyDye labelling .......................................................................... 117 

4.4.3 2D-DIGE ............................................................................................................................................................... 118 

4.4.4 Mass Spectrometry .......................................................................................................................................... 118 

4.5 RESULTS ......................................................................................................................................................................... 119 

4.6 DISCUSSION .................................................................................................................................................................... 122 

5 SIGNIFICANCE AND FUTURE DIRECTIONS ............................................................................................ 125 

6 APPENDICES .................................................................................................................................................... 133 

7 REFERENCES .................................................................................................................................................... 166 



 

     XV 

  



 

XVI 

LIST OF TABLES 

Table 1: Potential diagnostic and prognostic biomarkers for TIA. _______________________________________ 34 

Table 2: Fast protein liquid chromatography configuration for MARS-Hu6 plasma depletion. ________ 56 

Table 3: EZQ protein quantification assays of depleted plasma samples.. _______________________________ 59 

Table 4: Minimal CyDye labelling quantities and volumes for Cy3 and Cy5 dyes. _______________________ 64 

Table 5: Minimal CyDye labelling quantities and volumes for Cy2 pooled internal standard. __________ 65 

Table 6: TIA Biomarker DIGE Labelling Order. ___________________________________________________________ 66 

Table 7: Demographics and clinical characteristics of TIA, Mimic and Healthy Control (HC) 

participants. ________________________________________________________________________________________________ 87 

Table 8: Biochemistry and cardiovascular medication status of TIA, Mimic and Healthy Control (HC) 

participants. ________________________________________________________________________________________________ 88 

Table 9: Summary of differentially abundant plasma proteins identified by nanospray LTQ Orbitrap 

XL-MS/MS. __________________________________________________________________________________________________ 97 

Table 10: Summary of differentially abundant candidate TIA plasma protein biomarkers quantified by 

multiple reaction monitoring (MRM). ____________________________________________________________________ 101 

Table 11: List of identified differentially abundant plasma proteins when comparing pre- and post-

aspirin intake in a healthy volunteer. ____________________________________________________________________ 121 

Table 12: Summary of differentially abundant candidate TIA-associated proteins identified by 2D-

DIGE and nanospray LTQ Orbitrap XL-MS/MS. __________________________________________________________ 124 

  



 

     XVII 

LIST OF FIGURES 

Figure 1: Right sided representation of the internal carotid and vertebral arteries. _____________________ 2 

Figure 2: The Circle of Willis. ________________________________________________________________________________ 3 

Figure 3: Neurovascular architecture. ______________________________________________________________________ 5 

Figure 4: Sites of blood-brain barrier interfaces. ___________________________________________________________ 8 

Figure 5: Representation of non-contrast brain CT in a patient with left hemiplegia. _________________ 13 

Figure 6: Representation CT-angiography in a patient with acute left hemiplegia. ____________________ 14 

Figure 7: Representation diffusion weighted magnetic resonance imaging of a patient with a left 

occipital ischaemic stroke. _________________________________________________________________________________ 16 

Figure 8: Neural imaging representation of a patient presenting with incoherent speech and left-sided 

facial droop of 5 minutes’ duration. _______________________________________________________________________ 17 

Figure 9: Representation of diffusion-perfusion mismatch and penumbra. _____________________________ 19 

Figure 10: TIA patient recruitment, blood collection and storage pathway. ____________________________ 39 

Figure 11: TQEH-RAC patient triage, recruitment, and blood collection pathway. _____________________ 40 

Figure 12: Total recruited patient blood plasma samples from COMBAT and TQEH-RAC. _____________ 42 

Figure 13: Quality control one-dimensional electrophoresis separation of un-depleted plasma, MARS 

flow-through and eluted fractions. ________________________________________________________________________ 58 

Figure 14: Quality control two dimensional electrophoresis separation of crude plasma, flow-through 

and eluted plasma following MARS Hu6 immunodepletion. _____________________________________________ 60 



 

XVIII 

Figure 15: 2D-DIGE Running Order. _______________________________________________________________________ 67 

Figure 16: Analysis of plasma proteome by 2D-DIGE. ____________________________________________________ 96 

Figure 17: 2D-DIGE data representing mean log standardised abundance values for six differentially 

abundant proteins. _________________________________________________________________________________________ 98 

Figure 18: Principal Component Analysis (PCA) of significant TIA, mimic and healthy control plasma 

proteins.____________________________________________________________________________________________________ 100 

Figure 19: Multiple reaction monitoring quantification of candidate TIA plasma protein biomarkers.

 _____________________________________________________________________________________________________________ 102 

Figure 20: Multiple reaction monitoring quantification of Apolipoprotein A-I and A-IV in acute and 

follow-up volunteers. ______________________________________________________________________________________ 103 

Figure 21: 2D-DIGE analysis of pre- and post-aspirin plasma from a healthy volunteer. ______________ 120 

Figure 22: Hypothesised TIA management pathway for community GP or hospital based referral. __ 127 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

     XIX 

 



 

XX 

LIST OF ABBREVIATIONS AND ACRONYMS 

%  percentage 

o
C  degrees Celsius 

x g  x gravity 

     pi 

Δ  change 

µg  microgram 

µL  microliter 

µm  micrometre 

2DE  two dimensional electrophoresis 

ABCD2  age, blood pressure, clinical features, duration, diabetes 

ACE  angiotensin converting enzyme 

AngII  angiotensin II 

ANOVA  analysis of variance 

APOA  apolipoprotein A 

APOB  apolipoprotein B 

APOE  apolipoprotein E 

AWGPN Adelaide Western General Practice Network 

BD  Becton Dickinson 



 

     XXI 

BH4  tetrahydrobiopterin 

BP  band pass 

BVA  biological variation analysis 

C4A  complement component C4-A 

CBF  cerebral blood flow 

CBV  cerebral blood volume 

CHAPS  3-[(3-cholamidopropyl)dimethylammonio]-1-propanesulfonate detergent 

CI  confidence interval 

CID  collision induced dissociation 

cm  centremetre 

CNS  central nervous system 

COMBAT community-based rapid access TIA clinic 

COX  cyclooxygenase 

CSF  cerebrospinal fluid 

CT  computed tomography 

CTA  computed tomography angiography 

CTP  computed tomography perfusion 

CyDye  cyanine dye  

Da  dalton 

DALYs  disability adjusted life years 

dH2O  deionised water 

DIA  differential in-gel analysis 

DIGE  differential in-gel electrophoresis 

DMF  dimethylformamide 

DNA  deoxyribonucleic acid 

DSA  digital subtraction angiography 

DTT  dithiothreitol 



 

XXII 

DWI  diffusion weighted imaging 

EBT   erichrome black T 

ECG  electrocardiogram 

eNOS  endothelial nitric oxide synthase 

ESI  electrospray ionisation 

EtOH  ethanol 

FGA  fibrinogen alpha-chain 

FGB  fibrinogen beta-chain 

FIBG  fibrinogen gamma chain 

FLAIR  fluid-attenuated inversion recovery 

fMRI  functional magnetic resonance imaging 

FPLC  fast protein liquid chromatography 

FWHM  full width at half-maximum 

GE  General Electric 

GFAP  glial fibrillary acidic protein 

GP  general practitioner 

GP-SIS  general practitioner with a special interest in stroke 

GRE  gradient-recalled echo magnetic resonance imaging 

GS  gelsolin 

H2O  water 

HbA1C  glycated haemoglobin 

HCl  hydrochloric acid 

HCV  healthy control volunteer 

HDL-C  high density lipoprotein cholesterol 

HEMO  hemopexin 

HPLC  high performance liquid chromatography 

HPPP  human plasma proteome project 



 

     XXIII 

HREC  human research ethics committee 

hsCRP  high-sensitivity C-reactive protein 

HUPO  human proteome organisation  

ICH  intracranial haemorrhage 

ICP  intracranial pressure 

IEF  isoelectric focusing 

IFN- γ  interferon gamma 

IL  interleukin 

INR  international normalised ratio 

IPG  immobilised pH gradient 

I.S.  internal standard 

iTRAQ  isobaric tagging technology for relative and absolute quantitation 

K2EDTA dipotassium ethylenediaminetetraacetic acid 

kDa  kilodalton 

KR  Keil rule- trypsin cleaves next to arginine or lysine but not before proline 

LC  liquid chromatography 

LDL-C  low density lipoprotein cholesterol 

Lp-PLA2 lipoprotein-associated phospholipase A2 

M  molar 

MARS-Hu6 multiple affinity removal system – human 6 immunodepletion column 

MBP  myelin basic protein 

MCA  middle cerebral artery 

mg  milligram 

mL  millilitre 

mm  millimetre 

mM  millimolar 

mmHg  millimetre of mercury 



 

XXIV 

MPa  megapascal 

mRNA  messenger ribonucleic acid 

MRM  multiple reaction monitoring 

MS  mass spectrometry 

MS/MS  tandem mass spectrometry 

MTT  mean transit time 

MW  molecular weight 

m/z  mass-to-charge ratio 

n  sample size 

NCCT   non-contrast heat computed tomography 

NGS  next generation sequencing 

NSE  neuron specific enolase 

NHS  N-hydroxyl succinimidyl 

nL  nanolitre 

NL  non linear 

nm  nanometre 

nmol  nanomole 

NSAID  non-steroidal anti-inflammatory drug 

PAGE  polyacrylamide gel electrophoresis 

PAI-1  plasminogen activator inhibitor 1 

PBP  platelet basic protein 

PCA  principal component analysis 

PEEK  polyetheretherketone 

PET  positron emission tomography 

pH  hydrogen ion concentration 

pI  isoelectric point 

pmol  picomole 



 

     XXV 

PMT  photo multiplier tube 

ppm  parts per million 

psi  pound-force per square inch 

PWI  perfusion weighted imaging 

r  radius 

RAC  rapid assessment clinic 

rt-PA  recombinant tissue plasminogen activator 

S-100B  S100 calcium binding protein B 

SAMP  serum amyloid P-component 

SD  standard deviation 

SDS  sodium dodecyl sulfate 

SILAC  stable isotope labelling by amino acids in cell culture 

SNP  single nucleotide polymorphism 

TC  total cholesterol 

TIA  transient ischaemic attack 

TNF  tumour necrosis factor 

TOF  time of flight 

TOF-MRA time of flight magnetic resonance angiography 

TQEH  The Queen Elizabeth Hospital, Woodville South, Adelaide, SA 

Trig  triglyceride 

TUC  thiourea, urea, CHAPS, tris lysis buffer 

UV  ultraviolet 

V  volts 

Vhrs  volt hours 

v/v  volume per volume 

w/v  weight per volume 

ZA2G  zinc-alpha-2-glycoprotein 



 

XXVI 

LIST OF APPENDICES 

Appendix Table 1: Clinical information sheet for prospective patient volunteers. ....................................... 134 

Appendix Table 2: Protease and phosphatase inhibitor cocktail targeted enzyme classes. ..................... 135 

Appendix table 3. Demographics and clinical characteristics of individual TIA patients. ......................... 136 

Appendix Table 4. Demographics and clinical characteristics of individual mimic patients. .................. 137 

Appendix Table 5. Demographics and clinical characteristics of individual healthy control volunteers.

 ........................................................................................................................................................................................................ 138 

Appendix Table 6: Proteotypic peptide sequences and selected MRM transitions for Apolipoprotein A-I.

 ........................................................................................................................................................................................................ 139 

Appendix Table 7: Proteotypic peptide sequences and selected MRM transitions for Apolipoprotein A-

IV. .................................................................................................................................................................................................. 140 

Appendix Table 8: Proteotypic peptide sequences and selected MRM transitions for Fibrinogen alpha- 

and beta-chain. ........................................................................................................................................................................ 141 

Appendix Table 9: Proteotypic peptide sequences and selected MRM transitions for Gelsolin. ............... 142 

Appendix Table 10: Proteotypic peptide sequences and selected MRM transitions for Complement C4-A.

 ........................................................................................................................................................................................................ 143 

Appendix Table 11: Apolipoprotein A-I MRM Data ................................................................................................... 144 

Appendix Table 12: Apolipoprotein A-IV MRM Data ................................................................................................ 145 

Appendix Table 13: Fibrinogen alpha chain MRM Data ......................................................................................... 146 



 

     XXVII 

Appendix Table 14: Fibrinogen beta chain MRM Data ............................................................................................147 

Appendix Table 15: Gelsolin MRM Data .........................................................................................................................148 

Appendix Table 16: Complement C4-A MRM Data ....................................................................................................149 

Appendix Figure 1: 2D-DIGE comparison of immunodepleted plasma protein samples from six TIA, six 

Mimic and six healthy control participants. .................................................................................................................150 

Appendix Figure 2: Multiple reaction monitoring (MRM) quantification of candidate plasma proteins.

 ........................................................................................................................................................................................................153 

Appendix Figure 3:Apolipoprotein A1 Peptide Sequence Spectra .......................................................................154 

Appendix Figure 4: Apolipoprotein A-IV Peptide Sequence Spectra ...................................................................156 

Appendix Figure 5: Fibrinogen alpha-chain Peptide Sequence Spectra ...........................................................158 

Appendix Figure 6: Fibrinogen beta-chain Peptide Sequence Spectra ..............................................................160 

Appendix Figure 7: Gelsolin Peptide Sequence Spectra ...........................................................................................162 

Appendix Figure 8: Complement C4-A Peptide Sequence Spectra .......................................................................164 

 

 

 

 

 

 

 

 

 

 

 

 

 


	TITLE: Proteomic Investigations and Biomarker Discovery in Transient Ischaemic Attack
	DECLARATION
	SUMMARY
	ACKNOWLEDGEMENTS
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF ABBREVIATIONS AND ACRONYMS
	LIST OF APPENDICES


