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AA570LMatrix Overlapping Matrix for 57 amino acid and secondary structure com-
binations.
Description

A dataset containing the pre-calculated overlapping matrix 57 amino acid and secondary structure
combinations:

Usage

AA570LMatrix
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Format

A matrix with 57 by 57 elements.

Details

¢ column names or row names.

— First letter. amino acid typings in single-letter format, not include glycine ("A", "C", "D",
IIEII’ IIFII’ ||H||’ llIll’ VYKH’ llL||’ llMll’ VIN"’ HPH, llQll’ VVRII’ llsll’ "Tll’ VYVH’ IIWH, llYll)

— second letter. secondary structure in single-letter format ("B", "H", "C")

AA570LWeights Overlapping weights for 57 amino acid and secondary structure com-
binations.

Description

A vector containing the pre-calculated overlapping weights 57 amino acid and secondary structure
combinations:

Usage

AA570LWeights

Format

A vector of 57 elements.

Details

¢ names.

— First letter. amino acid typings in single-letter format, not include glycine ("A", "C", "D",
"Ell’ "F"’ "H”, llI"’ "K”’ ”LH, HM", IIN", HPH’ "Q", "RH’ "S", IIT", VIV", HWH’ "Y")

— second letter. secondary structure in single-letter format ("B", "H", "C")
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aaCodeslLetter19 Single-letter amino acid naming convention.

Description
A vector containing amino acid names with all letters capitalized, (no glycine), they are: "A", "C",
"D, "B R UHY, T, K", L, "M, "N, P, QT "R, US”, T, TV, "W Y

Usage

aaCodesllLetter19

Format

A vector of 19 elements.

aaCodeslLetter20 Single-letter amino acid naming convention.

Description
A vector containing amino acid names with all letters capitalized, (no glycine, but includes the
Oxidized Cystine)’ they are: HAH, HB'I’ HCII’ "Dll’ "EH’ HFH’ NH"’ IIIH’ "KH’ NLII’ HMII’ "Nll’ IIPII’ HQH’
ll:RH7 llSll’ IITII’ IIVII’ ||W", HYII‘

Usage

aaCodesllLetter20

Format

A vector of 20 elements.
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aaCodes3LetteristCap  Three-letter amino acid naming convention with first letter capitalized.

Description
A vector containing amino acid names with first letter capitalized (no glycine), they are: "Ala",
IICySH, ||ASpH, ||G1u”’ llPhell’ "His"’ llIleH’ "LyS”’ llLeull’ ”Met"’ llAsn"’ "PrO"’ llGlnll’ "Argll, "Ser”’
"Thrll’ ||Valll’ ||Trpll’ ”Tyr".

Usage

aaCodes3Letter1stCap

Format

A vector of 19 elements.

aaCodes3LetterAllCap.v
Three-letter amino acid naming convention with all letters capitalized.

Description

A vector containing amino acid names with all letters capitalized (no glycine), they are: "ALA",
IICYS"’ IIASPH’ IIGLU"’ ||PHEII’ HHISH’ IIILEH’ IILYS", "LEUH’ IIMETH, IIASNII’ HPROH’ IIGLNH’
"ARG”7 IISERII’ IITHRII’ "VALII’ IITRP"’ VVTYR".

Usage

aaCodes3LetterAllCap.v

Format

A vector of 19 elements.
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aaFreq Pre-defined amino acid frequency data.

Description

Sample data for testing calculate_mse() function.

* AA_SS. amino acid typing and secondary structure naming combination (single-letter con-
vention)

* Freq. relative cumulated frequency

Usage

aaFreq

Format

A data frame with 57 rows and 2 columns.

AvgCov.t Average covariance across three secondary structures for all amino
acid typings (including oxidized cystine).

Description

A dataset containing average covariance across three secondary structure for all amino acid typings
(including oxidized cystine):

* AA. amino acid typing names

* AvgCov. average covariance value across three secondary structures

Usage

AvgCov.t

Format

A data frame with 20 rows and 2 columns.
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bamorc Calculates the referencing correction value.

Description

The core package function that calculates the carbon-13 reference correction using an input protein
sequence with associated secondary structure information along with a table of alpha and beta
carbon chemical shift pairs. The output of this function is the correction value that should be added
to the input carbon chemical shifts.

Usage

bamorc(sequence, secondary_structure = NULL, chemical_shifts_input,
from = -5, to = 5)

Arguments

sequence string of sequence
secondary_structure

string of secondary structure (optional)
chemical_shifts_input

table of alpha and beta carbon chemical shift pairs in data.frame

from the lower bound of the optimization search window
to the upper bound of the optimization search window
Value

Carbon-13 reference correction value that should be applied (added) to the input carbon chemical
shifts data.

Examples
sequence <- paste(RefDB_data$carbonDat[[1]]1$AA,collapse = "")
secondary_structure <- paste(RefDB_data$carbonDat[[1]]$SS,collapse = "")
chemical_shifts_input <- RefDB_data$carbonDat[[1]1]1[,c(4,5)]
from=-5
to=5

## Not run: bamorc(sequence, secondary_structure, chemical_shifts_input, from=-5, to=5)

# Expected output
# [1] 0.0142443

sequence <- paste(BaMORC::RefDB_data$carbonDat[[1]]$AA,collapse = "")
chemical_shifts_input <- BaMORC: :RefDB_data$carbonDat[[1]]1[,c(4,5)]
from=-5

to=5
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## Not run: bamorc(sequence=sequence, chemical_shifts_input=chemical_shifts_input, from=-5, to=5)
# Expected output
# [1] 0.009805279

calculate_aa_prob Calculates an amino acid typing probability.

Description

Function returns the probability (density) for a certain type of amino acid based on a chi-squared
statistics with 2 degrees of freedom.

Usage

calculate_aa_prob(chi_squared_stat, df = 2)

Arguments

chi_squared_stat
a single or a vector of chi-squared statistics

df degrees of freedom, default is 2

Value

Input can be a single value or a vector of values, the output will be probability density for each
value.

Examples

# Find density for a chi square parameter with 3 degrees of freedom
calculate_aa_prob(0.314, df=3)

# Find density for a list of (chi square statistics) with 2 degrees of freedom
calculate_aa_prob(c(0.05, 0.1, 0.5), 2)

calculate_chi_squared_stat
Calculates a chi squared statistic(s).

Description

calculate_chi_squared_stat Given a pair of C_alpha and C_beta chemical shifts, this function
will return a list of calculated chi squared statistics based on the combination of amino acid typings
and secondary structures.
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Usage

calculate_chi_squared_stat(cacb_pair)

Arguments

cacb_pair A pair of carbon chemical shifts c(Ca, Cb)

Value
A list of chi-squared statistics basing the combination of amino acid typings and secondary struc-
tures.

Examples

calculate_chi_squared_stat(c(54,45))

calculate_mse Calculates mean squared error

Description

This function will return a mean squared error between estimated density of amino acid typing and

secondary structure combination based on the given dataset and reference correction values for the

alpha and beta carbons. The estimated amino acid typing density is based on the BaMORC method.
Usage

calculate_mse(step_ca, step_cb, dat_cacbh, aa_Freq)

Arguments
step_ca Potential correction value for alpha carbon.
step_cb Potential correction value for beta carbon.
dat_cacb Chemical shift data frame of alpha and beta carbons.
aa_Freq Actual amino acid typing and secondary structure frequency calculated basing
on provided protein sequence.
Value

Mean squared error.

Examples

# chemicalShifts and aaFreq are predefined sample variables for demo purpose.

calculate_mse(step_ca=1, step_cb=1, dat_cacb=chemicalShifts[, c(3,4)], aa_Freqg=aaFreq)
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calculate_rcf Calculates the relative cumulative frequency for amino acid and sec-
ondary structure.

Description
This function calculates the relative cumulative frequency of amino acid and secondary structure
combination.

Usage

calculate_rcf(sequence, secondary_structure)

Arguments
sequence String of protein sequence with one letter convention
secondary_structure
String of protein secondary structure with single letter convention

Value

Relative cumulative frequency.

Examples
sequence = paste(RefDB_data$carbonDat[[1]]1$AA, collapse = "")
secondary_structure = paste(RefDB_data$carbonDat[[1]1]$SS, collapse = "")

relativeCumulativeFrequency = calculate_rcf(sequence, secondary_structure)

CAMuTable Mean chemical shift values for alpha carbon .

Description

A dataset containing mean chemical shift values for alpha carbon for each amino acid across three
secondary structure for all amino acid typings (including oxidized cystine and glycine):

* Residue. amino acid typing name (single-letter convention)

* C.coil

* H. helix

* B. beta strand

* A. average of three secondary structures.

Usage
CAMuTable
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Format

A data frame with 21 rows and 5 columns.

CarbonCov.t Covariance values of chemical shifts of alpha and beta carbons.

Description

A dataset containing covariance values of chemical shifts of alpha and beta carbons for each amino
acid across three secondary structure for all amino acid typings (including oxidized cystine but not
glycine):

* AA.SS. amino acid typing and secondary structure combination (single-letter convention)

e Value. covariance value

Usage

CarbonCov.t

Format

A data frame with 79 rows and 2 columns.

CASdTable Standard deviation of chemical shift values for alpha carbon .

Description

A dataset containing Standard deviation of chemical shift values for alpha carbon for each amino
acid across three secondary structure for all amino acid typings (including oxidized cystine and
glycine):

* Residue. amino acid typing name (single-letter convention)
* C. coil

* H. helix

* B. beta strand

* A. average of three secondary structures.

Usage
CASdTable

Format

A data frame with 21 rows and 5 columns.
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CBMuTable Mean chemical shift values for beta carbon .

Description

A dataset containing mean chemical shift values for beta carbon for each amino acid across three
secondary structure for all amino acid typings (including oxidized cystine and glycine):

* Residue. amino acid typing name (single-letter convention)
* C. coil

* H. helix

* B. beta strand

* A. average of three secondary structures.

Usage
CBMuTable

Format

A data frame with 21 rows and 5 columns.

CBSdTable Standard deviation of chemical shift values for beta carbon .

Description

A dataset containing Standard deviation of chemical shift values for beta carbon for each amino acid
across three secondary structure for all amino acid typings (including oxidized cystine and glycine):

* Residue. amino acid typing (single-letter convention)
* C. coil

* H. helix

* B. beta strand

* A. average of three secondary structures.

Usage
CBSdTable

Format

A data frame with 21 rows and 5 columns.
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chemicalShifts Pre-defined sample chemical shifts data.

Description

Sample data for testing calculate_mse() function.

* AA. amino acid typing (single-letter convention)
* SS. secondary structure (single-letter convention)
* CA. chemical shift value of alpha carbon

¢ CB. chemical shift value of beta carbon

Usage

chemicalShifts

Format

A data frame with 55 rows and 4 columns.

chame All the amino acids and secondary structures combinations for easy
access.

Description

A dataset containing all the amino acids and secondary structures combinations: A-H", "A-B",
"A-C", "R-H", "R-B", "R-C", "N-H", "N-B", "N-C", "D-H", "D-B", "D-C", "B-H", "B-B", "B-C",
"C-H", "C-B", "C-C", "Q-H", "Q-B", "Q-C", "E-H", "E-B", "E-C", "H-H", "H-B", "H-C", "I-H",
"I-B", "I-C", "L-H", "L-B", "L-C", "K-H", "K-B", "K-C", "M-H", "M-B", "M-C", "F-H", "F-B",
"F-C", "P-H", "P-B", "P-C", "S-H", "S-B", "S-C", "T-H", "T-B", "T-C", "Y-H", "Y-B", "Y-C", "W-
H", "W-B", "W-C", "V-H", "V-B", "V-C".

Usage

Chame

Format

A vector with 60 elements.
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1D RefDB ID included in the BaMORC package.

Description

A vector containing all the RefDB ID included in the BaMORC package.

Usage

ID

Format

A vector of 1557 elements.

inverseMatrices inverseMatrices.

Description

A data set containing all the pre-calculated inverse matrices and the access functions.

$getInvMatrix(name) get the inverse matrix basing on the name, which is the amino acid and
secondary structure combination (single-letter naming convention)

$getNames() get all the names of the inverse matrices

$Matrices the data set of all the pre-calculated inverse matrices

Usage

inverseMatrices

Format

An object of inverse matrices with their accessing functions.
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jpred_fetcher Using JPred Mass-submission scheduler program to submit protein
sequence and return secondary structure results.

Description

Using JPred Mass-submission scheduler program to submit protein sequence and return secondary
structure results.

Usage

jpred_fetcher(protein_sequence)

Arguments

protein_sequence
protein sequence

Value

protein secondary structure information

Examples

protein_sequence <- "MQVWPIEGIKKFETLSYLPPLTVEDLLKQI"
## Not run: secondary_structure <- jpred_fetcher(protein_sequence)

read_db_file read_db_file() reads in data from existing database that included
in the BaMORC package. This database was extracted from RefDB
database.
Description

read_db_file() reads in data from existing database that included in the BaMORC package. This
database was extracted from RefDB database.

Usage
read_db_file(id)

Arguments

id BMRB or RefDB entry ID.
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Value

Protein sequence, secondary structure information and chemical shifts dataframe.

Examples

id = 4022
head(read_db_file(id))

read_nmrstar_file Extracts data from BMRB STAR 3.0 file. read_nmrstar_file()
parses BMRB STAR 3.0 file. It will extract sequence information and
chemical shifts for both alpha and beta carbons.

Description

Extracts data from BMRB STAR 3.0 file. read_nmrstar_file() parses BMRB STAR 3.0 file. It
will extract sequence information and chemical shifts for both alpha and beta carbons.

Usage

read_nmrstar_file(file_path)

Arguments

file_path File path where input chemical shifts file is located

Value

Protein sequence and chemical shifts dataframe.

Examples

## Download a BMRB file
library(BMRBr)
## Not run: bmrb_download(id_list = "4020", output_dir = "./", verbose = F)

## Read in BMRB file and procec
file_path = "bmr4020.str”
## Not run: head(read_nmrstar_file(file_path)

## Delete downloaded BMRB file
## Not run: unlink("./bmr4020.str")
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read_raw_file Extracts data from a protein NMR experimental peak list.
read_raw_file() function reads in a user provided protein NMR ex-
perimental peak list. It currently supports file format in csv, txt with
deliminator of comma, whitespace or semicolon. Note: please don’t
leave space between sequence and chemical shifts data, otherwise it
will report error.

Description

Extracts data from a protein NMR experimental peak list. read_raw_file() function reads in a
user provided protein NMR experimental peak list. It currently supports file format in csv, txt with
deliminator of comma, whitespace or semicolon. Note: please don’t leave space between sequence
and chemical shifts data, otherwise it will report error.

Usage

read_raw_file(file_path, delim = "comma", assigned = FALSE)

Arguments

file_path File path where input chemical shifts file is located

delim Delimiter for parsing file

assigned Flag tell whether the input chemical shifts file is already assigned or not
Value

A list contains protein sequence and chemical shift table.

Examples

n

input_type = "ws
sample_file_path = system.file("extdata”, "sample_input_ws.txt", package = "BaMORC")
head(read_raw_file(file_path=sample_file_path, delim="ws"))

n

input_type = "csv”

sample_file_path = system.file("extdata”, "sample_input.csv"”, package = "BaMORC")
head(read_raw_file(file_path=sample_file_path, delim="comma"))
unlink("sample_input.csv")

input_type = "sc”

sample_file_path = system.file("extdata”, "sample_input_sc.txt", package = "BaMORC")
head(read_raw_file(file_path=sample_file_path, delim="semicolon"))
unlink("sample_input_sc.txt")
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RefDB.StatCB

RefDB

.StatCA Statistics of chemical shifts values of alpha carbons from RefDB.

Description

A dataset containing statistics of chemical shifts of alpha carbons for each amino acid from RefDB

data:

Usage

Residue. amino acid typing (single-letter convention)

Coil.mu. mean value of alpha carbon in coil

Coil.sd. mean value of alpha carbon in coil

Helix.mu. mean value of alpha carbon in helix

Helix.sd. standard deviation value of alpha carbon in helix

Beta.mu. mean value of alpha carbon in coil

Beta.sd. standard deviation value of alpha carbon in coil

Avg.mu. average of mean values of alpha carbon across three secondary structures

Avg.sd. average of standard deviation values of alpha carbon across three secondary structures

RefDB.StatCA

Format

A data frame with 21 rows and 9 columns.

RefDB.

StatCB Statistics of chemical shifts values of beta carbons from RefDB.

Description

A dataset containing statistics of chemical shifts of beta carbons for each amino acid from RefDB

data:

Residue. amino acid typing (single-letter convention)

Coil.mu. mean value of beta carbon in coil

Coil.sd. mean value of beta carbon in coil

Helix.mu. mean value of beta carbon in helix

Helix.sd. standard deviation value of beta carbon in helix

Beta.mu. mean value of beta carbon in coil

Beta.sd. standard deviation value of beta carbon in coil

Avg.mu. average of mean values of beta carbon across three secondary structures

Avg.sd. average of standard deviation values of beta carbon across three secondary structures
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Usage
RefDB.StatCB

Format

A data frame with 21 rows and 9 columns.

RefDB_data RefDB object

Description

Collection of data from Re-referenced Protein Chemical shift Database (RefDB) and their access
functions.

Usage
RefDB_data

Format

A class contains 1557 13C datasets and access functions.

Details

$AminoAcid data set of 19 amino acid single-letter naming convention (excluding glycine)

$carbonDat data set (list) of all 1557 RefDB carbon 13 raw data pre-processed in data frame
format

$carbonDat_narm data set (list) of all 1557 RefDB carbon 13 raw data pre-processed in data
frame format with NA removed

$carbonDat_rmGU data set (list) of all 1557 RefDB carbon 13 raw data pre-processed in data
frame format with NA, glycine and undetermined secondary structure elements removed

$DBID data set of all 1557 RefDB 1Ds

$getData(index = NA, ID = NA, type = ""raw'') function that return single dataset, (index or ID,
only one is allowed)
¢ index. the index of the dataset
e ID. the RefDB ID number of the dataset
* type what kind of data will be fetched. "raw": returns raw data; "datatable": return data

in data frame format; "rmNA": return data with NA removed; "rmGU: return data with
NA, glycine and undetermined secondary structure elements removed

$getFreq(index = NA, ID = NA) function that return amino acid relative cumulative frequency for
each data set (index or ID, only one is allowed)

$getSecStr(index = NA, ID = NA) function that return secondary structure information for each
data set (index or ID, only one is allowed)
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$getSequence(index = NA, ID = NA) function that return protein sequence information for each
data set (index or ID, only one is allowed)

$rawData the data set contains all the raw data from RefDB

unassigned_bamorc Calculates the referencing correction value for unassigned protein
NMR peaklists. unassigned_bamorc() will analyze unassigned pro-
tein NMR spectra, first groups the peaklist via SSC, then estimates the
secondary structure via JPred, finally using BaMORC core function to
calculate the reference correction value.

Description

Calculates the referencing correction value for unassigned protein NMR peaklists. unassigned_bamorc()
will analyze unassigned protein NMR spectra, first groups the peaklist via SSC, then estimates the
secondary structure via JPred, finally using BaMORC core function to calculate the reference cor-
rection value.

Usage

unassigned_bamorc(peakList_file_loc, sequence,
secondary_structure = NULL, from = -5, to = 5,
ssc = "moseleybioinformaticslab/ssc”,

para = "--plformat=sparky --stype=HNcoCACB --dims=H,N,CA/CB --rdims=H,N")

Arguments

peakList_file_loc
NMR HNCACSB file location

sequence sequence string of protein of interest

secondary_structure
string of secondary structure if available

from the lower bound of the optimization

to the upper bound of the optimization

ssc location of ssc docker image

para parameter input for ssc function (no need to change)
Value

Reference correction value.
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Examples

sequence = "RPAFCLEPPYAGPGKARIIRYFYNAAAGAAQAFVYGGVRAKRNNFASAADALAACAAA"
peakList_file_loc = system.file("extdata”, "bpti_HNcoCACB.txt"”, package = "BaMORC")
## Not run: unassigned_bamorc(peaklList_file_loc, sequence, secondary_structure=NULL,
from=-5, to=5, ssc="moseleybioinformaticslab/ssc”,

para="--plformat=sparky --stype=HNcoCACB --dims=H,N,CA/CB --rdims=H,N")

## End(Not run)

# Expected result should be around (due to randomness): 0.0007890328

21
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