
KTH ROYAL INSTITUTE OF TECHNOLOGY
SCHOOL OF BIOTECHNOLOGY (BIO)

DOCTORAL THESIS IN
STOCKHOLM, SWEDEN 2015

On Generation and
Applications of High-
Density Protein Mi-
croarrays

RONALD SJÖBERG

Academic Dissertation which, with due permission of the KTH Royal
Institute of Technology, is submitted for public defence for the Degree
of Doctor of Philosophy on Friday the 12th June 2015, at 10:00 a.m. in
Inghe-salen, Tomtebodavägen 18a, Solna.



ISBN: 978-91-7595-579-7 | TRITA-BIO-Report 2015:12 | ISSN 1654-2312
http://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-168165

Abstract

Affinity proteomics has experienced rapid development over the last two
decades and one of the most promising platforms to emerge are the protein
microarrays. The combination of affinity reagents and miniaturisation enables
assays for simultaneous high throughput and sensitive protein analysis. Due
to the combination of these desrable properties, a multitude of protein array
platforms for rapid and efficient study of proteomes and protein interactions
are in use today. Although the protein microarray field has more than two
decades of history to look back on the development of new protein microarray
platforms continues to this day and beyond.

In the paper I in this thesis, a microarray of eluates from dried blood spot
samples collected from neonates were designed and utilised for detection of
complement factor 3 (C3) deficiency. The data acquired from the microarrays
platform were compared to C3 levels obtained through enzyme-linked
immunosorbant assay (ELISA), and the microarray assay were found to
separate the C3 deficient samples from the controls. The conclusion of this
investigation was that the microarray platform would be suitable for high-
throughput screening of C3 deficiency in neonates. Paper II outlines the work
in developing a multiplex platform for validation of affinity reagents. A set
of 398 affinity binders, originating from five research groups, were profiled
against 432 antigens and representing both polyclonal rabbit antibodies,
monoclonal mouse antibodies, and recombinant single-chain variable
fragments. Approximately 50% of the binders were found to preferably
recognise their intended target while 10% of the binders did not generate any,
or low, signals with their respective targets. For paper III, a reverse phase
array (RPPA) platform using fluorescence-based detection of IgA deficiency
in over 2.000 samples where validated on a label-free detection system and
ELISA. The data from the label-free platform and the RPPA were found agree
well with each other while data from ELISA did with neither of them. It was
found that the label-free platform proved to be well-suited for detection of IgA
in serum. Paper IV describes one of the world’s largest protein microarrays
containing 21.120 recombinant protein fragments. We describe some of the
possible applications of these large-scale arrays, such as binding profiles for the
validation of antibodies with 11.520 and 21.120 recombinant proteins, as well
as screening for autoimmunity in human serum samples.
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