Tan et al. (2022), Tropical Biomedicine 39(2): Supplementary Data

Supplementary file 1. Nucleotide sequence alignment of sequenced PkCSP gene (Seq PkCSP) with
full reference PkCSP gene (Ref PkCSP) (NCBI reference sequence: NC 011909, Location: 1757461-
1758552). BLASTn analysis showed percentage identity of 99%, confirming the identity of the
amplified gene sequence.
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Supplementary file 2. Plasmodium knowlesi circumsporozoite protein sequence deduced from
nucleotides of the amplified PKCSP gene. Signal peptide region, RI and RII motif, central
repeat region, Pk Th2R, and PkTh3R of the PkCSP were identified and labelled accordingly.

Signal peptide region
1 THFEHNVDLSRAINVNGVSFNNVDTSSLGAAQVRQSASRGRGLGEKPKEGA 51

RI motif
52 DKEKKKEKGKEKEEEPKKPNENKLKQPNEGQPQAQGDGANAGQPQAQGDGANAGQPQAQGDGANAGQPQA 121

Central repeat region
122 QGDGANAGQPQAQGDGANAGQPQAQGDGANAGQPQAQGDGANAGRPQAQGDGANAGQPQAQGDGANAGQP 191

192 QAQGDGANAGQPQAQGDRANAGQPQAQGDGANVPRQGRNGGGAPAGGNEGNKQAGKGQGQNNQGANAPNE 261

Pk Th2R R2 motif Pk Th3R
262 KVVNDYLHKIRSSVTTEWTPCSVTCGNGVRIRRKAHAGNKKAEDLTMDDLEVEACVMDKCAGIFNVVSNS 331

332 LGLVILLVLALFN 344
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Supplementary file 3. MALDI-TOF result from the University of Malaya Proteomics Research
Centre. The recombinant PkCSP was labelled as S6 in sample position B7. Results of protein summary
indicated protein was significantly matched as a Plasmodium knowlesi protein via the SwissProt
database.
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SAMPLES

Date of receipt: 05/1/2021

Number of samples: 6 samples

Source of sample: Plasmodium knowlesi (Gel plugs from SDS PAGE experiments)
Service required: Identification of proteins

Date of performance of the test: 22/1/2021

TEST METHOD: IN-GEL TRYPSIN DIGESTION OF PROTEINS FOR MASS SPECTROMETRY
ANALYSIS (REFER NO.: SAMM 837)

The protein samples were trypsin digested and peptides extracted according to the in-house
method developed based on Shevchenko et ol. (Analytical Chemistry, 1996; Nature Protocols,
2007). Peptides were analysed by MALD! ToF/ToF 5800 mass spectrometer (Sciex,
Framingham, USA). Spectra were analysed to identify protein of interest using Mascot search
engine (Perkins et al., Electrophoresis, 1999).

Database: Plasmodium knowlesi (Last update: January 2021, 16981 sequences)
Taxonomy: All Entries

The performance of the instrument was verified using trypsin-digested beta-galactosidase from
Escherichia coli (Sciex, Framingham, USA}. In-house prepared Coomassie-stained bovine serum
albumin (5 pg/ml) gel plugs served as internal control.
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RESULTS

Results including Mascot search results (MHTML file format) and MS/MS spectral data (t2d file
format) are provided in a CD. The former can be viewed using any internet browsers whilst the
latter, using Sciex Data Explorer software {available at MBL). The labels of the Mascot search
results containing folders correspond to the position of the samples on the Opti-ToF MALDI
plate as listed below.

v Sample Posttion Reipie Hame (ProteFi{: ssl:llrt:mary)
1 B3 51 &
2 B4 S2 +
3 B6 53 +
4 B7 s4 +
5 B9 S5 +
6 B10 s6 +

+ - Significant result(s).
NS - No significant result(s).

Note: Protein/peptide scores were derived from ions scores as a non-probabilistic basis for
ranking protein hits (p < 0.05) indicates identity and extensive homology.

All results are stored on a secure and password protected server; data will be available until
2026.

NOTES ON INTERPRETING THE RESULTS

Database: SwissProt

UniProtKB/Swiss-Prot is a high quality, manually annotated and non-redundant protein
sequence database, which brings together experimental results, computed features and
scientific conclusions. For further information please refer:

http://www.matrixscience.com/help/seq_db_setup.htmi
Viewing the results

To view the results, click on the respective sample-spot position corresponding folders found in
the CD. Each folder contains a complete Mascot search results consisting of a protein and
peptide summary report and its corresponding protein view. The protein summary report is
intended for peptide mass fingerprint results whilst, peptide summary report provides the
clearest and most complete picture of MS/MS search results, especially if the sample was a
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protein mixture. If there are no peptide matches, only molecular weight matches, then only a
Protein Summary report will be generated.

lon scores is -10*Log(P), where P is the probability that the observed match between the
experimental data and the database is a random event. Protein scores are derived from ions
scores as a non-probabilistic basis for ranking protein hits. This means protein scores are the
sum of a series of peptide scores and this determines the ranking of protein hits.

Each peptide is fragmented within the mass spectrometer to produce ions that give amino acid
sequence information. In each case, the peptide ion data is matched to possible amino acid
sequences in the database. This data frequently lends itself to more than one sequence
interpretation.

a) Data in red indicates that the protein hit ranked number one in the list of possible
sequences {move the cursor over the number in the QUERY column to see the list).

b) Black indicates the protein hit ranked lower down the list of possible sequences. Clicking
on the number in the QUERY column shows the MS/MS peptide spectra that matched the
sequence.

¢} When data appears in bold {red} this is the first time a peptide found in your dataset has
been matched 1o a protein. ‘

d) Peptides not in bold {red)} are seen further down the list of hits, and show the peptide has
already been matched to a protein at a higher level of significance.

e} The peptide matches not assigned to protein hits at the end of the report are sequences of
low significance also contained within the sample.

For further information please refer:
http://www.matrixscience.com/help/msms_summaries_help.htm|

In all cases the best results are achieved when two or more peptides map to the same
protein. One matched peptide at high confidence is indicative. Search results are not
absolute and matches near the significance threshold should be closely examined. You
should be concerned if your molecular mass data does not support the Mascot hit, and a
hit lower down the list but of the correct size may indicate a better match.

The results shown are generated by automatic database searching. Where no significant hit
is obtained this may indicate that there is insufficient protein concentration or the protein
is not in the database. Analysis against an alternative database or further de novo peptide
sequencing may be heneficial.

f) The search parameters used are as follow:

» Fixed modification: Carbamidomethyl (C)
s Variable modification: Oxidation (M)

e Peptide tolerance: 100 ppm

e  MS/MS tolerance: 0.2 Da
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e Peptide charge: +1

e Mass: Monoisotopic
¢ Enzyme: Trypsin

& Missed cleavage: 1

g) Above parameters can be used to conduct new searches against other available databases.

In the search result file, locate the Format As button and change the option to Protein
Summary (deprecated). Click on Format As to update the page. The Re-Search All button
will be seen at the updated page. Click on the Re-Search All button to display all available
databases and enable new searches.

To re-search, select the respective database and taxonomy to the corresponding taxonomic
group of the target organism. The above search parameters are recommended and will
usually appear as the default parameters when the re-search option is selected. Note that,
search results might differ if the search parameters are altered.

Prepared by, Approved by,

&
Nur Athirah Hussin Dr. Jaime Jacqueline J.
Technical Staff Approved Signatory
25/01/2021 25/01/2021

This document is issued in accordance with MS ISG/IEC 17025:2017 accreditation requirements. This is an original document,
an electronic copy is retained by Medical Biotechnology Laboratory (MBL). The Test Repart refers only to samples submitted by
the customer and tested by MBL personnel. This test report shall not be reproduced, except in full and shall not be used for
advertising purposes by any means or forms without written approval of MBL. All reports are supplied subject to University of
Malaya’s terms and conditions specified at UM/LP-5.

LIABILITY & INDEMNITY

{a) Medical Biotechnology Laboratory (MBL) shall not be subject to nor incur, and the Customer hereby releases MBL from, any
claim, action or liability for consequential loss or damage to persons or property including, without limiting the generality of the
foregoing, loss of use of the goods or services or loss of profits or loss on resale arising by reason of delays, non-delivery,
defective materials or workmanship, negligence or any act, matter, conduct or thing done, permitted or omitted by MBL.

(b) MBL and the Customer hereby agree that, to the extent permitted by law, in the event of any loss, damage or claim.

[THE REMAINDER OF THE PAGE IS INTENTIONALLY LEFT BLANK]

Page 4 of 4 Revision Number : 3/2020




