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GBFF file format

Header Features Sequence

Locus Ue0096 4641652 bp DNA circular BCT 01- FEATURES Location/Qualifiers ORIGIN

DEFINITION herichia coli str. K-12 substr. MGl complete genome. sour 1..4641652 agcttttcat
ACCE N  Ue0e9Is /organism="Escherichia coli str. K-12 . MG1655" tq

ERSION U000696.3 /mo e c DNA

DBLINK e

tctgactg €ggg a tgtctctgtg tc t a aaagagtgtc

ctttaac
: a tgaaacgcat
KEYWORDS % g ) : ag gg gctgacgegt
SOURCE c i str. K- . MG1655 iy C cgacc
ORGANISM Escherichia coli str. K- b MG1655 2
maproteobas o
Enterobacteriaceae; ichia. beee1"
REFERENCE ECKeoe1"
AUTHORS er,F.R., Plunkett,G. III, Bloch,C.A. ; ; / 'IW4367

- = caattga
des,J., Gl ,3.D , M / "EcoGene:EG11277" 95

Gregor agtttgttgg

,B
TITLE /locus t beeel"
JOURNAL ence 2 : 3- (19 /gene gagtccaccc gccgtattge
PUBMED 92 3 el =" 104367 " ggtttcaccg ccggtaatga
REFERENCE / Amino acid biosynthes Threonine" tactctgctg cggtgctgg
SUTHORS S s SRR LT IR /r pr G0:0009088 - threonine biosynthetic gttgacgggg tctatacctg
Ohtsubo,E., T .L., Mori,H. ! 3 81 atgtcctacc gcgat

proces
TITLE Highly acc ; i
1 3 /C S 5 accattaccc
MG1655 and W3110 /codon_start=1

JOURNAL Mol. S L 0 /transl tabl caagcacc
PUBMED 6738553 y r peptide®

REFERENCE
AUTHORS

Horiuchi,T., Ki M. "UniProtKB/ Prot:POAD86" c gaac [EED
III, Rudd,K.E., M.H. /db_x EcoGen G11277 gctggca C cg gctggccatt atctc
shart,D. and Wanner, /translation="MKRISTTITTTITITTGNGAG" ttgcgtggga tctcggcgaa attctttgcc geact

Cliff Rostomily & Joe Min



GBFF file format

FEATURES Location/Qualifiers
source 1..1746380
/organism="Streptococcus pyogenes"

Jeol_typergenomic DA Gene: includes

Lancefield Group A"
/isolation_source="not available: to be reported later"

i exons, introns,

/chromosome="1"

/country="United Kingdom: Telford"

/collection_date="1900/1982"

1..1356 S
/gene="dnaA"

/locus_tag="DQM35_RS00005"

/old_locus_tag="NCT(C12064_00001"

/db_xref="GeneID:69899953"

1..1356

/gene="dnaA"

/locus_tag="DQM35_RS00005"

/old_locus_tag="NCTC12064_00001" °
/inference="COORDINATES: simi to AA ° re S p e C S
sequence:RefSeq:WP_012657571.1"

/GO_function="G0:0003677 — DNA binding [Evidence IEA]"

/GO_function="G0:0003688 — DNA replication origin binding
strand, excludes

/GO_function="G0:0005524 - ATP binding [Evidence IEA]"
/GO_process="G0:0006270 - DNA replication initiation

[Evidence IEA]" :
/GO_process="G0:0006275 - regulation of DNA replication I ntro n S
[Evidence IEA]" hd

/note="Derived by automated computational analysis using

gene prediction method: Protein Homology." M ' M
use this! first
/trans1_table=11 d

/produ "chromosomal replication initiator protein DnaA"
/protein "WP_002987659. 1"

/db_xref="GeneID:69899953" a n n Ota t e d
/translation="MTENEQIFWNRVLELAQSQLKQATYEFFVHDARLLKVDKHIATI

YLDQMKEL FWEKNLKDVILTAGFEVYNAQISVDYVFEEDLMIEQNQTKINQKPKQQAL

NSLPTVTSDLNSKYSFENFIQGDENRWAVAASIAVANTPGTTYNPLFIWGGPGLGKTH .
LLNAIGNSVLLENPNARIKYITAENFINEFVIHIRLDTMDELKEKFRNLDLLLIDDIQ n u C le Otl d e - TSS
SLAKKTLSGTQEEFFNTFNALHNNNKQIVLTSDRTPDHLNDLEDRLVTRFKWGLTVNI

TPPDFETRVAILTNKIQEYNFIFPQDTIEYLAGQFDSNVRDLEGALKDISLVANFKQI

DTITVDIAAEAIRARKQDGPKMTVIPIEEIQAQVGKFYGVTVKEIKATKRTQNIVLAR
QVAMFLAREMTDNSLPKIGKEFGGRDHSTVLHAYNKIKNMISQDESLRIEIETIKNKI




GBFF file format

complement(1233609..1234707)
/gene="prfB"
/locus_tag="DQM35_RS06355"
/old_locus_tag="NCTC12064_01257"

7 o~

complement(join(1233609..1234634,1234636..1234707))
/locus_tag="DQM35_RS06355"
/old_locus_tag="NCTC12064_01257"

/inference="COORDINATES: similar to AA
sequence:RefSeq:WP_011889043.1"

/ribosomal_slippage

/G0_function="G0:0003747 - translation release factor
activity [Evidence IEA]"

/G0_process="G0:0006415 - translational termination
[Evidence IEA]"

/note="programmed frameshift; Derived by automated
computational analysis using gene prediction method:
Protein Homology."

/codon_start=1

/transl_table=11

/product="peptide chain release factor 2"
/protein_id="WP_096466706.1"

/db_xref="GeneID:69901161"
/translation="MEVAEIRQKIVENKEKLTSFRRSLDLDRLEEEIALLENHMTEPD
FWNDNIAAQKTSQELNELKGKYDTFHNMQELSDETELLLEMLDEDDSLKEELEENLMQ
LDKIMGAYEMTLLLSEPYDHNNAILEIHPGSGGTEAQDWGDLLLRMYTRFGNANGFKV
EVLDYQAGDEAGIKSVTLSFEGPNAYGLLKSEMGVHRLVRISPFDSAKRRHTSFASVE
VMPELDDTIEVEVRDDDIKMDTFRSGGAGGQNVNKVSTGVRLTHIPTGIVVSSTVDRT
QYGNRDRAMKMLQAKLYQLEQEKKAQEVDALKGDKKEITWGSQIRSYVFTPYTMVKDH
RTNFELAQVDKVMDGEINGFIDAYLKWRIED"

1233609..1234634
means

“the region (inclusive) between 1233609
and 1234634”

join(r1start..rlend, r2start..r2end) means
append the two regions

complement(start..end) means take the
reverse complement of the region



Examples:

Example: join(15..20,25..35)

15..20,25..35 5
join(15..20,25..35) 5
-10bp +10bp
5
TSSisat 15

Cliff Rostomily & Joe Min



Examples:

Example: complement(join(15..20,25..35))

15..20,25..35

- Coordinates on + strand
- But take sequence on
reverse complement

join(15..20,25..35)

Cliff Rostomily & Joe Min

5’

3’

3’

+10bp -10bp

f

TSS is at pos 35

5’



One final gotcha:

Locus
DEFINITION
ACCESSION
VERSION
DBLINK

KEYWORDS
SOURCE
ORGANISM

REFERENCE
AUTHORS

TITLE
JOURNAL
PUBMED

B

U00096 4641652 bp DNA circular BCT 01-AUG-2014
Escherichia coli str. K-12 substr. MG1655, complete genome.

U00096

U00096.3

BioProject: PRINA225
BioSample: SAMN02604091

Escherichia coli str. K-12 substr. MG1655
Escherichia coli str. K-12 substr. MG1655

Bacteria; Proteob, ; Gammaproteobacteria; Enterobacterales:

Enterobacter richia.

1 (bases 1 to 4641652)

Blattner,F.R., Plunkett,G. III, Bloch,C.A., Perna,N.T., Burland,V.,

Riley,M., Collado-Vides,J., Glasner,

Gregor,J., Davis,N.W., Kirkpatrick,H.A., Goeden,M.A., Rose,D.J.,

Mau,B. and Shao,Y.

The complete genome sequence of ESc g ®

Science 277 (5331), 1453-1462 (1997

9278503 LOCUS
DEFINITION
ACCESSION
VERSION
DBLINK
KEYWORDS
SOURCE

ORGANISM

REFERENCE
AUTHORS

JOURNAL
REFERENCE

CONSRTM

TITLE

B test2.gbff.txt

NC_004331 2895605 bp DNA linear INV 29-JUL-2010
Plasmodium falciparum 3D7 chromosome 13.
NC_004331
NC_004331.2 GI:296005645
Project: 148
complete genome.
Plasmodium falciparum 3D7
Plasmodium falciparum 3D7
Eukaryota; Alveolata; Apicomplexa; Aconoidasida; Haemosporida;
Plasmodium; Plasmodium (Laverania).
1 (bases 1 to 2895605)
Harris,B., Lennard,N., Clark,L., Line,A., Barron,A., Corton,C.,
Berriman,M., Pain,A., Hall,N., Atkin,R., Chillingworth.C.,

Al nd,D., Sanders,M., Hayes,R., Hall,S., Quail,M. and
Unpublished
2 (bases 1 to 2895605)
NCBI Genome Project
Direct Submission



One final gotcha:

LOCUS NZ_LS p DNA circular CON 25-DEC-2022

DEFINITION Streptococcus pyogenes strain NCTC12064 chromosome 1, complete
sequence.

ACCESSION NZ_LS483338

VERSION NZ_LS483338.1

DBLINK BioProject: PRINA224116
BioSample: SAMEA3594357
Assembly: GCF_900475035.1

KEYWORDS RefSeq.

SOURCE Streptococcus pyogenes

ORGANISM Streptococcus pyogenes

Bacteria; Firmicutes; Bacilli; Lactobacillales; Streptococcaceae;
Streptococcus.

/db_xref="GeneID:69899953"

1..1356

/gene="dnaA"

/locus_tag="DQM35_RS00005"
/old_locus_tag="NCTC12064_00001"
/inference="COORDINATES: similar to AA
sequence:Refoeq:iWb_012657571,1"
/GO_function="G0:0003677 — DNA binding [Evidence IEA]"
/GO0_function="G0:0003688 — DNA replication origin binding
[Evidence IEA]"

/GO0_function="G0:0005524 - ATP binding [Evidence IEA]"
/GO_process="G0:0006270 — DNA replication initiation




Another Gotcha

Some CDSs are on multiple lines!



Linked List...?




regex: Regular Expressions

Popular way of describing general patterns in text

May have seen: grep
from the editor ed:

g/re/p (global / regular expression / print)
Every language will have a regex engine



regex: Regular Expressions

(7:[a-z0-91#3%&" *+/=2A_" {1 }~-1+(?:\.[a-z0-9 ' #3%& " *+/=2A_" {1 }~-T+)*| " (7 : [\x01-\x08\x0b\x0c\xQe-\x1f\x21\x
23-\x5b\x5d-\x7f] I\\[\x01-\x09\x0b\x0c\x@e-\x7f])*")@(?:(?:[a-2z0-9](?:[a-z0-9-1*[a-z0-9])?\.)+[a-z0-9]
(?7:[a-z0-9-1*[a-z0-91)?I\[(?:(?:25[0-5]12[0-4][0-9] I [01]7[0-9]1[@-9]17)\.){3}(?7:25[0-5]12[0-4][0-9]I[01]?
[0-9][0-9]171[a-z0-9-]*[a-z0-9]:(7: [\x01-\x08\x0b\x0c\x0e-\x1f\x21-\x5a\x53-\x7f] I\\[\x01-\x09\x0b\x0c\x0
e-\x7f1)+)\1)

https://emailregex.com/



regex: Regular Expressions

One of One of:
ok a -z
0 -9 0 -9
| |
# #
$ s
% %
= e One of.
@ -z
z & 0 -9
+ “
o Y~F T T
? ? One of: One of
o = ——————2-0-4-90-9
- X ‘One of
0

Ox0E - OxIF

021 - 0x5A

0x53 - Ox7F

Ztmes

One o

OX0E - OXTF

https://emailregex.com/



regex: Regular Expressions

Easiest case: just matching text:

hello.txt:

Hello there

General kenobi

you are a bold one

kill him!

[droids get crushed]

back away! I will deal with this Jedi slime myself
your move

you fool

I've been trained in your Jedi arts by Count Dooku

attack kenob

hex /~/ 4 grep "kenobi" hello.txt
General kenobi

attack kenobi

hex /~/ %



regex: Regular Expressions

U The “.” Metacharacter:

The period (.) represents a single wildcard character.

It will match on any single character except for a newline.

If you want to treat this metacharacter as a period character rather
than a wildcard, precede it with a backslash (\.) to escape its special
meaning.

Example 3-1. frost.txt
1

2
3
4
5
6
7

Excerpt from The Road Not Taken by Robert Frost

Two roads diverged in a yellow wood, e |fwe try to match on the
And sorry I could not travel both . .
And be one traveler, long I stood pattern T.o, the first line of

And looked down one as far as I could

To where it bent in the undergrowth; the fI’OSt.tXt flle IS returned

because it contains the
word Two
* Regex patterns are also case

$ grep 'T.o' frost.txt sensitive, which is why line

1

3 of the file is not returned
even though it contains the
string too

Two roads diverged in a yellow wood,

https://www.slideshare.net/slideshow/chapter-3-introduction-to-regular-expression/266815459



regex: Regular Expressions

Q0 The “?” Metacharacter:
» The question mark (?) character makes any item that precedes it
optional.
* |t matches it zero or one time.

$ egrep 'T.?0' frost.txt

1 Two roads diverged in a yellow wood,
5 To where it bent in the undergrowth;

QO This pattern will match on any three-character sequence that begins with T and ends
with o as well as the two-character sequence To.

https://www.slideshare.net/slideshow/chapter-3-introduction-to-regular-expression/266815459



regex: Regular Expressions

Q0 The “*” Metacharacter:
« The asterisk (*) is a special character that matches the preceding item
zero or more times.
« ltis similar to ?, the main difference being that the previous item may
appear more than once.

$ grep 'T.*o' frost.txt

1 Two roads diverged in a yellow wood,
5 To where it bent in the undergrowth;
7 Excerpt from The Road Not Taken by Robert Frost

U The .* in the preceding pattern allows any number of any character to
appear between the T and o.

U Thus, the last line also matches because it contains the pattern The
Ro.

https://www.slideshare.net/slideshow/chapter-3-introduction-to-regular-expression/266815459



regex: Regular Expressions

U The “+” Metacharacter:

» The plus sign (+) metacharacter is the same as the * except it requires
the preceding item to appear at least once.

$ egrep 'T.+0' frost.txt

1 Two roads diverged in a yellow wood,
5 To where it bent in the undergrowth;
7 Excerpt from The Road Not Taken by Robert Frost

U The preceding pattern specifies one or more of any character to
appear in between the T and o.

U The first line of text matches because of Two — the w is one character
between the T and the o.

U The second line doesn’t match the To, as in the previous example;

rather, the pattern matches a much larger string — all the way to the o
in undergrowth.

U The last line also matches because it contains the pattern The Ro.

https://www.slideshare.net/slideshow/chapter-3-introduction-to-regular-expression/266815459



regex: Regular Expressions

O We can use parentheses to group characters.
0 Among other things, this allows us to treat the characters appearing inside
the parentheses as a single item that we can later reference.

$ egrep 'And be one (stranger|traveler), long I stood' frost.txt

3 And be one traveler, long I stood

O Here, we use parentheses and the Boolean OR operator (]) to create a
pattern that will match on line 3.

O Line 3 as written has the word traveler in it, but this pattern would match
even if traveler was replaced by the word stranger.

https://www.slideshare.net/slideshow/chapter-3-introduction-to-regular-expression/266815459



regex: Regular Expressions

U Table 3-1 provides a list of common examples when using character
classes and ranges.

Table 3-1. Regex character ranges

Example Meaning

[abc] Match only the character a or b or ¢
[1-5] Match on digits in the range 1 to 5
[a-zA-Z] Match any lowercase or uppercase a to z

[0-9 +-*/] Match on numbers or these four mathematical symbols

[0-9a-fA-F] Match a hexadecimal digit

U Be careful when defining a range for digits; the range can at most go from 0 to 9.
For example, the pattern [1-475] does not match on numbers between 1 and 475;
it matches on any one of the digits (characters) in the range 1—4 or the character 7
or the character 5.

https://www.slideshare.net/slideshow/chapter-3-introduction-to-regular-expression/266815459



regex: Regular Expressions

O There are also predefined character classes known as shortcuts.
J These can be used to indicate common character classes such as
numbers or letters.

Table 3-2. Regex shortcuts

Shortcut Meaning

\s Whitespace

\s Not whitespace

\d Digit

\D Not digit

\w Word

\W Not word

\x Hexadecimal number (e.g., ©x5F)

https://www.slideshare.net/slideshow/chapter-3-introduction-to-regular-expression/266815459



regex: Regular Expressions

QO You can use anchors to specify that a pattern must exist at the beginning
or the end of a string.

O The caret (*) character is used to anchor a pattern to the beginning of a
string.

O For example, *[1-5] means that a matching string must start with one of
the digits 1 through 5, as the first character on the line.

O The $ character is used to anchor a pattern to the end of a string or line.

O For example, [1-5]$ means that a string must end with one of the digits 1
through 5.

Q In addition, you can use \b to identify a word boundary (i.e., a space).

Q The pattern \b[1-5]\b will match on any of the digits 1 through 5, where
the digit appears as its own word.

https://www.slideshare.net/slideshow/chapter-3-introduction-to-regular-expression/266815459



regex: Regular Expressions

a Locked. There are disputes about this answer’s content being resolved at this time. It is not

currently accepting new interactions.

4395

v You can't parse [X]HTML with regex. Because HTML can't be parsed by regex. Regex is not a
tool that can be used to correctly parse HTML. As | have answered in HTML-and-regex
questions here so many times before, the use of regex will not allow you to consume HTML.

V Regular expressions are a tool that is insufficiently sophisticated to understand the constructs
employed by HTML. HTML is not a regular language and hence cannot be parsed by regular
expressions. Regex queries are not equipped to break down HTML into its meaningful parts.
so many times but it is not getting to me. Even enhanced irregular regular expressions as
used by Perl are not up to the task of parsing HTML. You will never make me crack. HTML is a
language of sufficient complexity that it cannot be parsed by regular expressions. Even Jon
Skeet cannot parse HTML using regular expressions. Every time you attempt to parse HTML
with regular expressions, the unholy child weeps the blood of virgins, and Russian hackers

https://stackoverflow.com/questions/1732348/regex-match-open-tags-except-xhtml-self-contained-tags



regex: Demo?

regular EXPressions 4y ¥ social v ¢ donate v @ info v
REGULAR EXPRESSION
° SAVE & SHARE nomateh  gxpl ANATION v
i/ |ﬁnse't your regular expression here / gm An explanation of your regex will be automatically
h generated as you type.
TEST STRING
FLAVOR

insert your test string here
<> PCRE2(PHP>=73) v

</> PCRE (PHP <7.3)

e 8

</> ECMAScript (JavaScript)
</> Python

a

</> Golang
</> Java 8 MATCH INFORMATION ™
</> .NET 7.0 (C#) Detailed match information will be displayed here
automatically.

</> Rust

® Regex Flavor Guide
FUNCTION

>~ Match v
¥ Substitution
Se List

¥ Unit Tests
TOOLS QUICK REFERENCE v

Asingle char... [abc]

ONSORS
A character... [*abc]

& All Tokens
There are currently no sponsors. y Acharacteri... [a-z]
Become a sponsor today! * Common Tokens
Acharacter... [*a-z
® General Tokens . U
Business critical & Anchors Acharac... [a-zA-Z]
operations shouldn't S
RS te ol "un on spreadsheets. ) (B ny single charact... .
Bl atepi) apios . Alternate - mat... a|b
on your data with Al © Quantifiers
ADS VIA CARBON 1:1 Anv whitesnace \s

https://regex101.com/



