SKILLS CENTER
STANDARD OPERATING PROCEDURE

A BIOFIZZ

PRODUCTON
Primary Sequence Effective Date: 04/26/2021 Revision # 1.0
Analysis of PTMs A. Siclair

Module Hours: 3

Checked: M. Guzie

BACKGROUND

The central dogma of biology, emphasizing
the transition from DNA to RNA to protein, is
fundamentally important when establishing an
understanding of protein functionality within cells.
However, the genome alone cannot account for
the exponentially larger number of proteins that
exist compared to the number of genes in the
human body. (ThermoFisher Scientific) This
observation has led to increased investigation into
the importance of numerous posttranslational
modifications that allow for the diversification of
proteins.

There is an extensive number of
posttranslational modifications that can be applied
to a given protein, including covalent addition of
functional groups and proteolytic cleavage. Many
different programs have been developed to
analyze primary protein sequences and anticipate
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Figure 1: The 20 amino acids that can be found in
a primary protein sequence. (Steward, 2019)

where such post translational modifications may occur.

e PROSITE: PROSITE is a conglomerate database that contains information about
protein families and domains. (G-Preciado et al., 2009) It functions by grouping
together proteins with similar domains that indicate similar functions. This site
can be used to identify potential post translational modification sites of known
proteins or to potentially determine the function of an unknown protein based on

similarities to certain families or domains.

e ProP: ProP is a server that predicts arginine and lysine propeptide cleavage
sites in eukaryotic protein sequences. (Duckert et al., 2004) ProP utilizes artificial
neural networks to predict the cleavage sites. (Duckert et al., 2004)

e NetPhos: NetPhos is a server that predicts serine, threonine or tyrosine
phosphorylation sites in eukaryotic proteins using artificial neural networks. (Blom

et al., 1999).

e NetOGlyc: NetOGlyc is a server that predicts GalNAc O-glycosylation sites in
mammalian proteins using artificial neural networks. (Steentoft et al, 2013)

e NetNGlyc: NetNGlyc is a server that predicts N-glycosylation sites in human
proteins using artificial neural networks. (Gupta & Brunak, 2002)

-1-




SKILLS CENTER
STANDARD OPERATING PROCEDURE

A BIOFIZZ

PRODUCTON
Primary Sequence Effective Date: 04/26/2021 Revision # 1.0
Analysis of PTMs A. Siclair

Module Hours: 3

Checked: M. Guzie

1. PURPOSE

The purpose of this procedure is to understand the basics of post translational
modification and to become comfortable utilizing various databases that identify post
translational modification sites in the primary protein sequence.

2. SCOPE

This procedure applies to qualified skills center users.

3. RESPONSIBILITY

3.1. It is the responsibility of the user to understand and perform the procedure
described in this document.
3.2. ltis the responsibility of the user performing the procedure to fully document

any deviations from the written procedure.
3.3. ltis the responsibility of the user to become trained on the procedure.

4. DEFINITIONS

4.1. Glycosylation — The enzymatic, post-translational alteration of a protein
involving the covalent addition of a sugar molecule.

4.2. Phosphorylation — The post-translational addition of a phosphate group, often
by a kinase, to specific sites on a protein.

4.3. Proteolytic cleavage — The hydrolysis of the peptide bonds in a protein that
causes the protein to be cut in a specific region. This mechanism is
catalyzed by peptidase enzymes.

4.4. PROSITE profile — A characterization of protein domains over the entire length.
A profile is often used to predict the structural properties of a protein and is
more sensitive than a PROSITE pattern. (G-Preciado et al., 2009)

4.5. PROSITE pattern — A short sequence motif confined to a small region with high
sequence similarity. A pattern is often used to predict a protein’s function.
(G-Preciado et al., 2009)

4.6. FASTA format — A format for representing either nucleotide or protein
sequences in which the base pairs or amino acids are represented using the
specified single letter codes. (Zhang)

MATERIALS/EQUIPMENT

5.1.PROSITE application: https://prosite.expasy.org/
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5.2.ProP application: http://www.cbs.dtu.dk/services/ProP/
5.3.NetPhos application: http://www.cbs.dtu.dk/services/NetPhos/
5.4.NetOGlyc application: http://www.cbs.dtu.dk/services/NetOGlyc/
5.5.NetNGlyc application: http://www.cbs.dtu.dk/services/NetNGlyc/
5.6.NCBI Protein database: https://www.ncbi.nlm.nih.gov/protein/

. PROCEDURE

6.1.PROSITE
6.1.1. Go to the PROSITE application website: https://prosite.expasy.org/
6.1.2. On the home screen, there are many different options for searching the
database. (Figure 2)

The Search option is beneficial when there are a few terms, identifiers,
etc. that will be used to guide the search.

The Browse option is beneficial when there is not as specific of a protein
that you are looking for, enabling you to peruse existing entries.

The mode is used when searching for information about a
protein with a known FASTA sequence, PDB identifier, or UnitProKB
accession numbers/identifiers. After pasting the desired input, clicking
Scan will bring up a new window with the desired information.

For this SOP, the ScanProsite option will be used. The input is the NCBI
protein database FASTA sequence for the first hit when searching “human
kinase”.

Search Browse
e.g. PDOC00022, PS50089, SH3, zinc finger = by documentation entry
Search = by ProRule description
. hy taxonomic scope
= by number of positive hits
Quick Scan mode of ScanProsite Other tools

Quickly find matches of your orotein sequences to PROSITE signatures « PRATT - allows to interactively generate
(max. 10 sequences). [7] conserved patterns from a series of
MHKVADIKNKFKNEDL TDELSLNK ISADT TONSGTVNQIMMMANNPEDWLSLLLKLEKNS unaligned proteins.

VPLSDA » MyDomains - Image Creator - allows to
LLtkLT generate custom domain figures.

RYSQAIEALPPDKYGQNESFARIQV!

FAQFELSQGNVKNSKQLLQKAVERGAY
LTAQES
FSGSLGHLQNRNNSCDSROQTTKARFLYGEN:
PYNLLN

Scan | Clear

B Exclude motifs with a high probability of occurrence from the scan

1 SEEEKKNLSASTY 3
ELGYRNSLAQTNKTKQSCPFGRY i —————

For more scanning options go to ScanProsite

Figure 2: The PROSITE home page with the human kinase FASTA protein sequence input.
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- Clicking the “exclude motifs with a high probability of occurrence” button

allows for elimination of common repetitive motifs as hits that can throw
off your search. This is most helpful with larger proteins.

6.1.3. The ScanPROSITE application will look for hits that are potential matches
for the input. The resulting screen first delineates the amino acid sequence of
the given protein, along with the found in X number of
sequences. (Figure 3)

pLL N e ScanProsite Results Viewer
Ouput format: Graphical view - this view shows ScanProsite results together with ProRule-basad predicted intra-domain features [help].

Hits for all PROSITE (release 2021_02) motifs on sequence USERSEQ1 :
und: 3 hits in 1 sequence

USERSEQ1 (841 aa)

QOVLKCCLKRDS TSIPELLAMPYWQIQT
GLNSPHSTLKAAKTLY EHYSGGESHNSSSSKTFEKKRGKK

Figure 3: The top of the PROSITE results page for the human kinase input.

6.1.4. Scrolling down the results page will give a more detailed description of the
hits found in the database.
- Alegend is given explaining result annotations. (Figure 4)
- Hit options will be listed by both profile and pattern correlations (see
definitions section for more details on the differentiation between these 2
categories).

Legend:
.
disulfide bridge active site other ‘ranges’  other sites

Please note that the graphical representations of domains displayed hereafter are for illustrative purposes only, and that their colors and shapes are not intended to indicate homelogy or shared function.
For more information about how these graphical representations are construcied, go to htips://prosite expasy.org/mydomains!

hits by profiles: [1 hit (by 1 profile) on 1 sequence]

Upper case represents malch positions, lower case insert positions, and the ' symbol represants delations relative to the matching profile.

1 100 200 300 400 o0 &0 00 800 900 1000
ruler:

USERSEQ1 W (841 aa)
Figure 4: The PROSITE legend and the first profile hit for the human kinase input.
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- Rolling over the protein kinase domain annotation (Figure 4) in the given
example will highlight the region in the amino acid sequence given in
Figure 3.

- Clicking on the protein kinase annotation will bring up a new window
giving a detailed, generalized description about protein kinase signatures
and profiles. This includes descriptions about the protein family,
conserved regions and specific patterns and profiles.

6.1.5. Further down the results page there will be information about the resulting

domain(s). (Figure 5)

- There is a description of the amino acid range spanned by the given
domain.

- The value gives an estimate of how well the given profile matches
the profile for the domain in question. (Michael, 2016) A score equal to or
above the cut off value indicates a motif occurrence. (Sigrist, 2002)

- The predicted features section describes features with fulfilled
conditions. (de Castro et al., 2006)

- The section describes features with unfulfilled
conditions. (de Castro et al., 20006)

PS50011 PROTEIN_KINASE_DOM Frotein kinase domain profile :
509 - 775: score = 43.396
¥SILKQIESEESSRNFQvLN - EKKQIYAIKYVHLEEADNQTLDSYRNE IAYLNKLGGHSD
KIIRLYDYELTDQYIYMVMECGNI - DLNSWLKKKKS - IDPWERKSYWKNMLEAVHT IHOH
GIVHSDLKPANF LIVD-GMLKLIDFGIANQMQPDT TS vWKDSQVG TVNYMPPEATKdms 5
SreNGKSKSKLspKSOVWSLGCILYYMTYGKTPFQQIINQISKLHAT IDPN -HEIEFP - -
DIPEKDLQDVLKCCLKRDPKQRISIPELLAHPYY
Predicted features: |
DOMAIN 509 775 Protein kinase [condition: none]
[condition: <30=K=> or
Az 2l <PE Bl <Feature:PS00107>]
BINDING 53T ATP [condition: <30=K>]
Absent feature:
ACT_SITE 631 Proton acceptor [condition not true: D and <FTTag:ATP>]
Figure 5: Detailed description of the protein kinase domain.

6.2.ProP
6.2.1. Go to the ProP website: http://www.cbs.dtu.dk/services/ProP/
6.2.2. Input the sequence of the protein of interest in the FASTA format, which can

be found on the NCBI protein database:
https://www.ncbi.nlm.nih.gov/protein/. (Figure 6)
- Checking the box will show each individual score for all 4

of the artificial neural networks used for computation in addition to the
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average score. Unchecking the box will just show the average score.
(Blom, 2017) (Figure 6)
6.2.3. Click the button to run the query. (Figure 6)

ProP 1.0 Server

ProP 1.0 server predicts arginine and lysine propeptide cleavage sites in eukaryotic protein sequences using a
convertase (PC) prediction.

Fof conveniance, this seiver i3 inagratad with the server predicting the presence and location of signal |
o
SUBMISSION

Pasle a single sequence or several Sequences in format infe the feld below:
KLHATIDPHNHEIEFPDIPEKDLQDVLECCLKRDPEQRISIPELLAHPYVQIQTHPVHOMAKGTT ~

.‘E:E\".' LGOLVGLNSPNSILKAAKTLYEHYSGGESHNSSSSKTFEKKRGKE

Submit & fife i F4.5T4 farmat directly from your local disk
Choose File | No file chosen

‘Generate graphics Include signal peptide prediction
9 verbose output General PC prediction

Submit | Clear fields

Figure 6: Home page of the ProP server with the human kinase FASTA input.

6.2.4. A new window will pop up with the results for the search, with each column

giving different important information. (Figure 7)

- = shows what position in the propeptide that the R or K residue
falls.

- Residue = shows whether the residue is an R or K.

- = a value between 0.000 to 1.000. The closer the score is to 1.000,
the more likely the residue will be followed by a cleavage site. 0.500 is the
threshold value; a number above threshold indicates that the R or K is
likely followed by a cleavage site. (Blom, 2017)

- Answer = If the prediction of the site meets or exceeds the threshold score,
then the output in this column will be “ProP”

- Context = shows the R or K in question and the predicted cleavage site,
along with the surrounding amino acids.
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#aReR ProP v.1.8b ProPeptide Cleavage Site Prediction #usss

#asee Furin-type cleavage site prediction (Arginine/Lysine residues) ##sss

Sequence 3 8.e5%| ( e.878 @.e54 8.829 8.875 ) ====MNK | VR|
Sequence 5 8.167| ( ©.131 @.237 0.181 8.128 ) ==MNKVR | DI|
Sequence 8 ©.135| ( ©.145 9.132 @.151 e.112 ) NKVRDIEK | NK|
Sequence 1 8.089| ( @.0%0 9.997 0.0%7 @.871 ) VRDIKNK | FK|
Sequence 12 | K e.ec8| ( ©.885 8.852 8.838 @.865 )

Sequence 24 K 8.853 ( @.971 @.851 .e33 8.859 ) . DELSLNK [IS
Sequence 55 K @.885 ( ©.986 9.872 0.843 0.858 ) . WLSLLLK|LE
Sequence 58 K e.e54 ( @.979 @.844 @0.031 @.851 ) . LLLKLEK|NS
Sequence 7@ K 8.873 ( ©.938 @.853 e.e77 8.865 ) . SDALLNK LT
Sequence 74 R 8.112 ( @.127 9.885 0.117 8.117 ) . LNKLIGR([YS
Sequence 86 K 9.858 ( @.986 @.848 @.832 @.884 ) . EALPPDK | YG
Seguence 95 R 8.875 ( ©.e58 ©.862 e.868 @.882 ) . QNESFAR | IQ
Sequence 99 R 8.155 ( @.184 2.147 0.243 8.128 ) . FARIQVR [FA
Sequence 184 K @.@66 ( ©.985 @.85¢ ©.859 .70 ) . VRFAELK |AT
Sequence 113 R 8.111 ( e.999 @.89% @.114 8.133 ) . QEPDDAR | DY
Sequence 128 R e.e34 ( ©.103 @.882 e.es8 @.118 ) . DYFQMAR | AN
Sequence 124 K e.864 ( @.980 @.980 0.e45 e.e78 ) . MARANCK | KF
Sequence 125 K e.1se ( e€.121 e.124 .25 8.224 ) . ARANCKK |FA
Seguence 144 K e.eel ( e.87% @.e54 0.837 8.875 ) . LSQGNVE |KS

Figure 7: Resulting output for the human kinase FASTA input into ProP.

6.2.5. A graph summarizing the data might also be available, depending on the

protein. (Figure 8)

- It is important to note that the horizontal grey line indicates the threshold
score. Any predictions that rise past this bar are likely candidates for

peptide cleavage.

ProP 1.8:! predicted propeptide cleavage sites in GDNF HUMAN, furin-specific prediction
E Propeptide cleavage ——
£
£1 4
H
o
o
L
>
"
o
3 ‘ ‘
o
z
£
: | |
&, L 1 T T YR A
2] 58 188 158 280
Sequence position
Figure 8: Resulting summary graph for the human kinase FASTA input into ProP.

6.3.NetPhos

6.3.1. Go to the NetPhos website: http://www.cbs.dtu.dk/services/NetPhos/

6.3.2. Input the sequence of the protein of interest in the FASTA format. (Figure
6.3.3. The desired can be filtered to serine, threonine, tyrosine or a

combination of all three. (Figure 9)
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6.3.4. The search can be filtered based on . Changing the value to 0.5 will

ensure that all hits shown will be positive predictions. (Figure 9) (Blom, 2017)
6.3.5. Click submit when the settings are as desired. (Figure 9)

L nsbmetions | |
SUBMISSION

Paste a single sequence or several sequences in FASTA farmat infe the fiekd below
KLHATIDPNHEIEFPDIPEKDLQDVLKCCLKRDPKQRISIPELLAHPYVQIQTHPVNQMAKGTT «
EE
MEYVLGOLVGLNSPHSILKARK T LYEHY SGGESHNSS55KTFEKKRGER

Submil a file in £ farmat dirgetly fram your lecal disk
Choose File | No file chasen

Tesidues to predict Serine threanine tyrosing ® all thres

For each residue display only the bestnradictin £
Dizplay only the scores higher than 0

Qutput format “® classical GFF
Generate graphics

Clear fieids

Figure 9: Home page of the NetPhos server with the human kinase FASTA input.

6.3.6. A new window will pop up with the results for the search, with each column

giving different important information. (Blom, 2017) (Figure 10)

- = shows the position of the potential phosphorylation residue

- = shows the amino acid one letter code for the potential phosphorylation
residue

- Context = shows the amino acid one letter codes for the sequence
surrounding the potential phosphorylation residue, with the residue
centered.

- Score = a value between 0.000 to 1.000. The closer the score is to 1.000,
the more likely the residue is to be a true phosphorylation site. 0.500 is the
threshold value, and indicates that the prediction is a strong potential
candidate.

- Kinase = prediction of the specific kinase that would phosphorylate the
potential phosphorylation residue

- = a value of YES will be given if the prediction has a score above
threshold and meets the criteria of a strong prediction.
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>Sequence
#

#
# Sequence

# Sequence
# Sequence
# Sequence
# Sequence
# Sequence
# Sequence
# Sequence
# Sequence
# Sequence
# Sequence
# Sequence
# Sequence
# Sequence
# Sequence
# Sequence
#

# Sequence
# Sequence
# Sequence

841 amino acids

# netphos-3.1b prediction results

Context

NEDLTDELS
NEDLTDELS
NEDLTDELS
NEDLTDELS
NEDLTDELS
NEDLTDELS
NEDLTDELS
NEDLTDELS
NEDLTDELS
NEDLTDELS
NEDLTDELS
NEDLTDELS
NEDLTDELS
NEDLTDELS
NEDLTDELS

TDELSLNKI
TDELSLNKI
TDELSLNKI

Score

Kinase

Answer

Figure 10: Resulting output for the human kinase FASTA input into NetPhos.

6.3.7. Scrolling to the bottom of the output page will show 2 new viewing formats.

(Figure 11)

- First, there will be an amino acid sequence, with residue position labels

along the

right side. All

phosphorylation sites will be ommitted.
- Second, there will be a summary graph that allows for visualization of the
different potential phosphorylation sites. Each type of phosphorylation site
(serine, threonine or tyrosine) has its own color. It is important to note that
the pink line indicates the threshold score.

amino acids except for the potential

BL .eeSiiiniian

L Pt o SR e T

e L NN W T 2N
«To¥iei5...5..5555.Toausenns

meaon

#

T T

W

S R

58
1ea
158
288
258
308
358
408
458
S8
558
608
658
788
758
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ntial

Fhosphorylation pote

HetPhos 3.1a! predicted pholrh‘:rv!atlon sites in quence

Serine

Threoning

Tyrosine

Threshold
L ‘ e [ ‘ J
a ‘ .! ‘ H ‘ ‘ ‘ ‘
L] 100 2o 300 400 500 608 7e9 g0

Sequence position

Figure 11: Amino acid sequence and summary graph for the human kinase input into NetPhos.
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6.4.NetOGlyc
6.4.1. Go to the NetOGlyc website: http://www.cbs.dtu.dk/services/NetOGlyc/
6.4.2. Input the sequence of the protein of interest in the FASTA format and then
click submit to begin the query.
6.4.3. A new window will pop up with the results for the search, with each
column giving different important information. (Figure 12)
- columns = give the position of the glycosylated residue.
- = gives the score for the residue, a value between 0.000 to
1.000. The closer the score is to 1.000, the more likely the residue is to be
a true glycosulation site. 0.500 is the threshold value, and indicates that
the prediction is a strong potential candidate.
- Comment cont. = a value of POSITIVE will be given if the prediction has
a score above threshold and meets the criteria of a good potential
prediction.

#agff-version 2
#R#source-version MetOGlyc 4.8.8.13
#Rdate 21-4-28
"Type Protein

#5eqname source feature start end score | strand frame| | comment

SEQUENCE netdGlyc-4.9.8.13 CARBOHYD 5 8.567043 . . #POSITIVE
SEQUENCE net0Glyc-4.8.8.13 CARBOHYD L & 8.394234

SEQUENCE netdGlyc-4.9.8.13 CARBOHYD 3 g 8.434316

SEQUENCE net0Glyc-4.9.8.13 CARBOHYD 19 19 @.325824

SEQUENCE netdGlyc-4.9.8.13 CARBOHYD 25 25 8.277496

SEQUENCE netdGlyc-4.9.8.13 CARBOHYD 33 33 8.273851

SEQUENCE netdGlyc-4.6.8.13 CARBOHYD 37 37 8.232814

SEQUENCE netdGlyc-4.9.8.13 CARBOHYD 38 38 8.488655

SEQUENCE netiGlyc-4.8.9.13 CARBOHYD 41 41 @,262801 . .
SEQUENCE netdGlyc-4.9.8.13 CARBOHYD 45 a5 8.5 = - #POSITIVE
SEQUENCE netdGlyc-4.98.8.13 CARBOHYD a7 a7 8.266134 . .
SEQUENCE netDGlyc-4.8.8.13 CARBOHYD 54 54 8.8224482

Figure 12: Resulting output for the human kinase FASTA input into NetOGlyc.

6.5.NetNGlyc
6.5.1. Go to the NetNGlyc website: http://www.cbs.dtu.dk/services/NetNGlyc/
6.5.2. Input the sequence of the protein of interest in the FASTA format.
- By clicking the Show Additional Thresholds box, there is opportunity to
create higher or lower confidence levels of the resulting sites. (Figure 13)
(Gupta, 2017)
6.5.3. Click submit to begin the query.

-10 -
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NetNGlyc 1.0 Server

The Methiglyc server predicts M.Glycosylation sibes in human proteins using artificial neural network:

[ msgtos | |
SUBMISSION

Paste a single sequence or several saquences in FASTA farmat into the fiekd below:
KLHAIIDPNHE IEFPDIPEKDLODYVLECCLKRDPKGRISIPELLAHPYVOIQTHPYNOMARGTT ~
EE
MKYVLGQLVGLNSPNSILEAAKTLY EHYSGEESHNSSSSKTFERKRGKK

Subrmit @ fife in FASTA forrmat dirgctly from your kocal disk
Chaoose Fila | No file chosen

Altermatively, ype in Swiss-Prot IDIAC fo.g. CBG_HUMAN)

Generate graphics | Show additional threshelds (0.32, 0.75, 0.90) in the graph(s) |

By default, predictions are done only on the Asn-Xaa-SerThr sequons (incl. Asn-Pro-SenThey
Predict on all Asn residues - vse this enly if you know what you are doing!

Submit || Clear fields

Figure 13: Home page of the NetNGlyc server with the human kinase FASTA input.

6.5.4. A new window will pop up with the results for the search, with each
column giving different important informatio n. (Figure 14)
- First, the amino acid sequence is given. Blue highlighted regions indicate
Asn-Xaa-Ser/Thr sequons. Red highlighted regions indicate Asp
residues that are predicted to be N-glycosylated. (Gupta, 2017)

Name: Sequence Length: B41
TDELSLNKISADTTDNSGT SI,LLKLENNSWLSD&LLNKLIGR\’SQA‘IE -]
ALl 160
LEHLE:AL&NLNLQKKQLLSEEEknnLSAs‘rvLmqesssosmmqm.nscosnaqnmrL%Emmmm 240
NSLRQTHNETKQSCPFGRVPYNL LNSPDCOVE TDDSVVPC FMKRQTSRSECRDLVVPGSKPSGNDSCELRNLKSVONSHFEK 3z
EPLVSDEKSSELIITDSITLKNKTESSLLAKLEETKEYQI ARKV 488 (Threshold=e.5)
NTEQKHTTFEQ ICKTPSSNTLDDYMSC CQLSTPYGQPACFOOOOH O e = e e et e e e et
QILATPLONLQVLASSSANECTSVKGRIYSILKQTGSG6SSKVFQVLNERKQTYATKYVNL EEADRQTLDSYRNETAYLN 560 SeqMame Position Potential Jury  N-Glyc
KLQQHSDK T IRLYDYEI TDQYTYMVMECGNIDLNSHLKKKKS IDPWERKS YiKNAL EAVHT THQHGIVHSDLKPANFLIV 640 agreement result
DGMLEKL. GCILYYMTYGKTPFQQ 728 e o i e e e e o - ===
IINQISKLMIIMHEIEFFDIPEKDLW\I’LKCCLKRDPI(QRISZFELLMPWQIQTHFWKEIIEEHKWLGQL -] Sequence 90 NESF ©.4942 {5;9)
VGLNSPNSILKAAKTLYEHYSGGESHNSSSSKTFEKKRGKK Sequence 186 NLSA  ©.5949 (6/9) +
80 Sequence 210 NNSC  ©.5364 (4/9) +
168 Sequence 247 NKTK  ©.6433 (7/9)  +
248 Sequence 383 NDSC  8.5442 (6/9) +
320 Sequence 342 WKTE  @.4897 (4/9) -
400 Sequence 546 NQTL  ©.6007 (7/9) «+
489 Sequence 827 N555 ©.4676 (5/9) -
568
648
720
800
880
Flgure 1 4 Resultmg output for the human kinase FASTA input into NetNGlyc.

- In the table format, like before, values like position and score are given.
- N-Glyc result column annotations for glycosylation sites: (Gupta, 2017)

1.

2.
3.

oA

- = negative site
+ = threshold score above 0.5

++ = threshold score above 0.5 and jury agreement 9/9, or threshold

score above 0.75

+++ = threshold score above 0.75 and jury agreement 9/9
++++ = threshold score above 0.9 and jury agreement 9/9
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6.5.5. There will be a summary graph that allows for visualization of the different
potential glycosylation sites. It is important to note that the red line indicates

the usual 0.5 threshold score. (Figure 15)

- Additional dotted grey lines indicate the other potential threshold scores,
if the show additional thresholds option was chosen in step 6.5.2.

NetNGluc 1.8: predicted N-glucosylation sites in Sequence

Threshold
Additional thresholds
Potential

H-glycosylation potential

T T T T T T T T
] 160 2ea 360 48a 56 680 7ea g@a
Sequence position

Figure 14: Summary graph for the human kinase input into NetNGlyc.
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. MODULE MASTERY TASK

This task will test your ability to analyze the post-translational modifications of a
protein of interest.

Finding a Protein of Interest

1. What is your protein of interest?

2. In one sentence, describe your protein of interest and its function.

3. Go to the NCBI database and obtain the FASTA sequence of your protein of
interest. Paste that FASTA sequence here.

PROSITE

. How many hits were found in how many sequences?

How many profile vs. pattern hits does your protein have?

Is there an annotated domain on your protein?

Give a brief description of the domain.

What range of amino acids does the domain from question 3 cover?
What is the score value for your domain?

Were there any absent features in the hit for this domain?

NOOAWN

ProP

Pick a resulting hit that to answer the following questions.

What is the position of the residue/cleavage site?

Does the cleavage site follow an R or a K residue?

Document the context of the cleavage site.

What is the score of this hit? What does this indicate?

What would you conclude about the predictive strength of this hit?
Submit the summary graph of your protein’s hits.

SCOAWON~T

NetPhos

Pick a resulting hit that to answer the following questions.

1. What is the position of the potential phosphorylation site?
2. Which residue occurs at this phosphorylation site?

3. Document the context of the phosphorylation site.
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4. What is the score of this hit? What does this indicate?
5. What would you conclude about the predictive strength of this hit?
6. Submit the summary graph of your protein’s hits.

NetOGlyc

Pick a resulting hit that to answer the following questions.

1. What is the position of the potential glycosylation site?

2. What is the score of this hit? What does this indicate?

3. What would you conclude about the predictive strength of this hit?

NetNGlyc
Pick a resulting hit that to answer the following questions.

1. How many Asn-Xaa-Ser/Thr sequons are there in your protein? How many asp
residues that are predicted to be N-glycosylated?

2. How many “+” hits were there for your protein? How many negative hits?

3. Submit the summary graph of your protein’s hits.
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