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Abstract 

Despite individual autoimmune diseases being relatively rare , col lectively these 

d iseases affl ict 8 % of the population accord ing to the American Auto immune 

Related Diseases Association. With over 75 % of those affected being women, 

autoimmune disease has been recognised , by the World Health Organisation 

and the US National Institutes of Health , as a major global women's health 

issue .  One third of autoim mune sufferers have a rheumatological d isorder, 

which commonly affect the joints , m uscle ,  skin ,  salivary glands and kidneys. 

Antibodies against nuclear antigens are a serological hal lmark of these 

d iseases. Detection of these antibodies is used in the diagnosis and prognosis 

of the d isease . The sensitivity and specificity of the test, of which the antigen is 

a key component, is pivotal to correct d isease d iagnosis and management. 

The relationship between circulating autoantibodies and the target antigen is 

complex. Improving the effectiveness of a test to assist in d iagnosis and 

prognosis comes from characterisation and understanding these complex 

relationships.  

This thesis com pares bovine spl iceosomal U 1 smal l  nuclear ribonucleoprotein 

particle (U1  snRNP)  complex with its human equ ivalent, and examines the 

val id ity of using this bovine derived autoantigen in the diagnosis of the huma n 

autoimmune d iseases, systemic l upus erythematosus and mixed connective 

tissue d isease . 

Differences between bovine and human U 1  snRNP composition were 

characterised using a com bination of electrophoretic, immunoassay and mass 

spectrometry techniques . Although the U 1  C protein could not be identified in  

bovine U1  snRNP,  a l l  other specificities were present. U 1 A  remained intact, 

whilst the U 1  snRNP specific 68K prote in was dephosphorylated and a large C­

terminal domain  was removed , such that 68K migrated as a 30-36 kDa cluster 

on SDS-PAGE.  Bovine SmD proteins ,  present in U 1  and non-U 1 snRNPs, 



iv 

were unaffected , whereas, 5mB'IB was truncated to a 1 2  kDa peptide ,  which 

interestingly, was no longer reactive with anti-RNP sera in western blot. 

The recogn ition of human 5mB'IB protein by anti-RNP sera in western blot was 

further examined . A techn ique was developed to immunoaffin i ty purify tryptic 

d igests of 5mB'IB which could then be analysed by mass spectrometry. 

I nterestingly, the human repl ication element protein (HREP)  was tentatively 

identified , rather than 5mB'IB as expected.  It may be possib le ,  therefore, that 

anti-RNP sera may be reacting with a protein other than 5mB'IB . 

To examine the contribution of the individual U 1  snRN P proteins to anti-RNP 

and anti-Sm sera reactivities, a method was developed to d issociate bovine U1 

snRNP and to pu rify the individual component antigens. It was demonstrated 

both empirically and through anecdotal feedback from a com mercial d iagnostic 

kit producer that patient sera respond better to pu rified Sm-free 68K than the 

recombinant 68K antigen. 

The effect of commercial processing of bovine thymus,  the source for U 1  

snRNP antigen, was determined . I n  this study, variables that may be control led 

during processing , such as temperature , protease activity and pH ,  were 

investigated . Hydrolysis of the intact human 68K protein  with the necrotic 

protease, cathepsin L, produced 38 and 25 kDa fragments, whereas exposure 

to ambient temperature and low pH produced 32 kDa peptide fragments s imi lar 

to those observed in purified bovine 68K. It was therefore proposed that 68K 

protein  may undergo autocatalytic hydrolysis during necrotic cel l  death . 

Thorough characterisation of the bovine spl iceosomal U 1  snRN P proteins has 

not only val idated the ir use as d iagnostic reagents in auto immune disease but 

a lso provided some insight into the inactivation of U 1  snRN P function during 

early cel l  death . 
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SOS-polyacrylamide gel electrophoresis 

U 1  snRNP-free U 1 A  

systemic l upus erythematosus 

truncated 5mB protei n  



S M N  

snRNA 

snRNP 

SPE 

TBE 

TCR 

TEMED 

TLR 

TMG 

Topo I 

Triton x1 00 

Tween-20 

UV 

v/v 

w/v 

survival of motor neuron complex 

smal l  nuclear ribonucle ic acid 

smal l  nuclear ribonucleoprotein  particle 

SP-Sepharose column elution 

tris borate EDTA 

T -cel l  receptor 

N , N , N', N '-tetramethylethylened iamine 

tol l-l i ke receptor 

trimethylguanosine 

DNA topoisomerase I 

4-( 1 , 1  ,3 ,3-tetramethylbutyl )phenyl-polyethylene glycol 

polyethylene glycol sorbitan monolaurate 

ultra violet 

volu me/volume 

weight/volume 

xx 



xxi 

Abbreviations for amino acids 

Amino acid Three-letter abbreviation One-letter symbol 

a lan ine ala A 

arg in ine a rg R 

asparagine asn N 

aspartic acid asp 0 
cysteine cys C 

g lutamine gin Q 

g lutamic acid glu E 

glycine gly G 

h istid ine h is H 

isoleucine iso 

leucine leu L 

lysine Iys K 

methionine met M 

phenyla lan ine phe F 

prol ine pro P 

serine ser S 

threon ine thr T 

tryptophan trp W 

tyrosine tyr Y 

val ine val V 




