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CIIPABOYHHUK 110 UH®OPMALIUN U JOKYMEHTALUN
B OBJIACTU UHTEJIJIEKTYAJIbHON COBCTBEHHOCTHU

INTELLECTUAL PROPERTY

Cranmaptel — ST.26 ctpanual.26.1.2

Paspen 1 lNepeyeHb HykneoTAoOB

YcnoBHble  0003HAYeHMS1 OCHOBHbLIX  HYKIEOTWOOB, KOTOpble  WCMONb3ylTCA B MepedHe
nocriefoBaTenbHOCTEN, nNpeacTaBneHbl B Tabnvue 1. CumBon “t” OyaeT UCTONKOBaH Kak TUMWH B
OHK n ypauun B PHK, ecnu oH ucnonb3yeTcs 6e3 nocneaytwoulero onucaHusi. B cnydae, korga
NPUCBOEH HEOAHO3HAYHbIN CUMBON (MpeacTaBnsAwWMA ABa 1 Bonee anbTepHATUBHBLIX OCHOBaHUS),
JOMmKeH ObITb Mcnonb3oBaH Haubonee orpaHuuymBarowmi cumson. Hanpumep, B cnyvae ecnu
OCHOBaHWsIMW JaHHOW Mo3uumm MoryT BbiTh “a unu g”, cnegyeT ucnonb3oBaTb ckopee “r’, yem “n”.
CumBon “n” Byget paccmaTpuBaTtbCa Kak “a unm ¢ unm g unm t/u”, ecnn oH ncnonb3yetca 6e3

OONONMHNTENbHOIro onncaHuA.

Tabnuua 1: MNepeyeHb 0603HAYEHMUI HYKIEOTMAOB

CumMmBONn OnpepeneHue
a afleHuH /adenine
LUMTO3UH /cytosine
ryaHuH /guanine
TuMunH B JHK/ypaumn B PHK
(t/u)thymine in DNA/uracil in RNA (t/u)
aunmc
auwmg
a i t/u
cumg
c unu t/u
g unm t/u
a unm c unn g; He t/u
a unm c unm t/u; He g
a unm g unm t/u; He ¢
cwum g unn t/u; He a
a unu c unn g unm t/u; HensBecTHas
unu gpyrasi

~ Q0

Slolaloi<|lm=<|vn|s|=|3

Paspgen 2 NepeyeHb MOAU(ULMPOBaAHHbLIX HYKNEOTMAOB

ABGpeBuaTypbl, nepeuncneHHble B Tabnuue 2, SBNSAIOTCS €OUHCTBEHHbIMW paspeLléHHbIMM
3HavyeHuaAMM Ang keanudukatopa mod_base. Ecnu onpegenéHHbin MoaNMULMPOBAHHBLIN HYKeoTua,
He mpedcTaBneH B HwxenpuBegéHHouW Tabnuue, Torda B KayecTBe €ro 3HayeHWs [OImKHa
ucnonb3oBatbcs abbpesnatypa “OTHER”. Ecnn abbpesunatypon sasnsetca “OTHER”, 1o nonHoe
HECOKpalléHHOe HasBaHue MOAMMULMPOBAHHOIO OCHOBaHWUA [OOSMKHO OblTb npvBedeHO B
kBanudukatope “note”. A6G6peBmatypbl, npvBedeHHble B Tabnuue 2, He [OOMkHbl ObiTb
MCMNomnb30BaHbl B CaMOu NOCNeaoBaTenbHOCTY.

Tabnuua 2: NepeyeHb MOANDULMPOBAHHbBIX HYKEOTUAOB

A66peBnatypa OnpeneneHune
4-aueTnnunMTUanH
ac4c 4-acetylcytidine
chmsu 5-(kapbokcurnapokcMMeTun)ypuanH
5-(carboxyhydroxylmethyl)uridine
om 2'-0O-MeTUNUNTUANH
2'-O-methylcytidine
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Cranmaptel — ST.26 ctpanuna: 3.26.1.3
A66peBunatypa OnpeneneHune
cmRm5s2u 5-kapbokcnmMeTunaMmMHoOMeTUN-2-TUOYPUANH
(5-carboxymethylaminomethyl-2-thiouridine)
cmnmsu 5-kapbokcumeTMnaMMHOMETUNYpPUANH
(5-carboxymethylaminomethyluridine)
dhu ANTMAPOYPUANH
(dihydrouridine)
fm 2'-O-MeTuUnnNceBA0ypUANH
(2’-0O-methylpseudouridine)
al 6eTa,D-ranakTo3nnkBeyo3nH
gala (beta,D-galactosylqueuosine)
m 2'-O-MeTUNryaHO3uH
9 (2-O-methylguanosine)
i WNHO3MH
(inosine)
i6a N6-u3oneHnnageHo3nH
(N6-isopentenyladenosine)
mia 1-mMeTunaneHo3nH
(1-methyladenosine)
mif 1-meTunncesaoypuanH
(1-methylpseudouridine)
mi 1-meTnnryaHosvH
9 (1-methylguanosine)
mii 1-MeTMnMHO3MH
(1-methylinosine)
2,2-ANMETUNTYaHO3UH
m22g (2,2-dimethylguanosine)
m2a 2-MeTUNaaeHo3nH
(2-methyladenosine)
m2 2-MeTUAryaHo3uH
9 (2-methylguanosine)
3-MEeTUAUNTUANH
m3c (3-methylcytidine)
mac N4-methylcytosine
(N4-methylcytosine)
5-meTnnunuTuanH
m>c (5-methylcytidine)
mé6a N6-MeTunaaeHo3uH
(N6-methyladenosine)
m7 7-MeTWUNryaHo3uH
g (7-methylguanosine)
5-MeTMnamMmHoMeTuNypuanH
mamsu (5-methylaminomethyluridine)
mams5s2u 5- MeTokCMaMMHOMETUN-2-TUOYPUANH
(5-methoxyaminomethyl-2-thiouridine)
man 6eta,D-MaHO3MIKBEYO3MH
d (beta,D-mannosylqueuosine)
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A66peBnaTtypa OnpepeneHune
memBs2u 5-MeTMnaMmmnHoMeTun-2-TMoypuanH
(5-methylaminomethyl-2-thiouridine)
memsu 5-meToKCuMkapboHMIMETUNYPUANH
(5-methoxycarbonylmethyluridine)
5-mMeToKCHMypunanH
mosu (5-methoxyuridine)
ms2i6a 2-MeTnnTMo-N6-n30neHTUNafEHO3NH
(2-methylthio-N6-isopentenyladenosine)
ms2téa N-((9-6eta-D- pubodypaHo3un-2- METUNTUONMYPUH-6-1) KAPOOMOWN)TPEOHMH
(N-((9-beta-D-ribofuranosyl-2-methylthiopurine-6-yl)carbamoyl)threonine)
mit6a N-((9-6eta-D- pnbodypaHocmnnypuH-6-nn)N- MeTunkapboMonn)TpeoHmH
(N-((9-beta-D-ribofuranosylpurine-6-yl)N-methyl-carbamoyl)threonine)
My YPUANH-5-0KCOYKCYCHas Kucnota-MeTunagup
(uridine-5-oxoacetic acid-methylester)
05U YPUANH-5-0KCOYKCYCHas KucnoTa (V)
(uridine-5-oxyacetic acid (v))
o5 BMOYTOKCO3MH
YW (wybutoxosine)
nceBaoypuavH
P (pseudouridine)
KBEYO3WH
g (queuosine)
¢ 2-TNOUMTUANH
(2-thiocytidine)
ot 5-meTun-2-TnoypuanH
(5-methyl-2-thiouridine)
2-TUOYpUanH
s2u (2-thiouridine_
4-TUoypuanH
sdu (4-thiouridine)
5-metunypunavH
m>u (5-methyluridine)
t6a N-((9-6eTa-D-punbodypaHaznnnypuH-6-mn)kapboMonn) TpEOHMH
(N-((9-beta-D-ribofuranosylpurine-6-yl)carbamoyl)threonine)
tm 2'-0-meTun-5-mMeTnnypvanH
(2’-O-methyl-5-methyluridine)
um 2'-0-MeTunypuanH
(2'-O-methyluridine)
BMOYTO3MH
yw (wybutosine)
x 3-(3-aMnHo-3-kapbokcmnponun)ypuauH, (acp3)u
(3-(3-amino-3-carboxypropyl)uridine, (acp3)u)
OTHER (Tpebyetca kBanudukatop "note")
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Pasgen 3 lNepeyeHb aMUHOKUCHOT

YcnoBHble 0603HayYeHWst aMUMHOKUCIIOT, KOTOpble WCMOMNb3YTCA B MNOCMeLoBaTenbHOCTAX,
npeactasneHbl B Tabnuue 3. Korga npucBoeH HeOQHO3HAYHbIM cMMBON (MpeAcTaBnsoWwun ABe Unm
bonee anbTepHATUBHbLIX aMUHOKUCAOTHI), AOMKeH ObITb MCMONb30BaH Havbonee orpaHMuYMBaloLUN
cvMBOn. Hanpumep, ecnv aMMHOKUCIIOTa B Aa@HHOW NO3ULMN MOXET BbITb acnaparMHOBOW KMCMOTOM
UNu acnaparmHomMm, crnegyeT Mchnonb3oBaTb ckopee cumBon “B”, yem “X”. Cumson “X* 6yget
paccmaTpuBaTtbCd kak oguH n3 cumsonos “A”, “R”, “N”, “D”, “C”, “Q”, “E”, “G”, “H", “I, “L”, “K”, “M”, “F”,
“P”, “0O”, “S7, “U”, “T”, “W”, “Y”, unn “V”, ecnm oH ucnonb3yeTca 6e3 JONONHUTENBHOIO OnmcaHus.

Tabnuua 3: MNepedyeHb 0603HAYEHNA aMUHOKUCIOT

CumMmBOn Onpepenexune

>

AnaHuH/Alanine

ApruHuH/Arginine
AcnaparuH/Asparagine

AcnaparvnHoBas kncnota (Acnaprar)/
Aspartic acid (Aspartate)

UncrenH /Cysteine
FnytamuH /Glutamine

FnytamuHoBas kucnota (Fnytamar)/
Glutamic acid (Glutamate)

FnuumH/Glycine
'mctnamn/Histidine
M3oneiumn/Isoleucine
JleiumH/Leucine
JnznH/Lysine
MeTunoHuH/Methionine
®eHunanaHuH/Phenylalanine
MponuH/Proline
MupponusunH/Pyrrolysine
CepwH/Serine
CeneHouucrenH/Selenocysteine
TpeoHuH/Threonine
TpunTtodaH/Tryptophan
TuposuH/Tyrosine
BanuH/Valine
AcnaparuHoBas kucnota unu Acnaparnn/Aspartic acid or Asparagine
FnytamuH unu FnytamuHosas kucnota/Glutamine or Glutamic acid
NeiumH nnu UsoneiiumH/Leucine or Isoleucine

Avmam R vim N vnm D vinm Cunn Q unun E vnn G unn H wnu I vnun L nnn K
mm M Fnaim Punam O vmu Suam U vinu Tunu W unn Y unun V;
“unknown” nnu “other”

UIN|lm|<|<|S|H|Cc|w|O|P|T|Z|XR|F|~=|T|O| m |[O|lO| T |Z2|=~

>

ru/03-26-01 Oara: aHBapb 2024



CITPABOYHUK 110 MIHO®OPMALIUN U [JOKYMEHTALINN
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Crannaptel — ST.26 cTpanunua:3.26.1.6

Pasgen 4 lNepeyeHb moandUUMPOBaHHbIX aMUHOKUCIOT

B Tabnuue 4 nepeuncneHbl eOUHCTBEHHblE pa3pelléHHble abbpeBuaTypbl AN MOAMMDULMPOBAHHbLIX
aMUHOKUCIOT B obA3aTenbHOM kBanudumkatope “note” ana yHkUMOoHanbHbIX knoyven “MOD_RES” unu
“SITE”. 3HauyeHne gns kBanudukatopa “note” AomkHo ObiTb unu ogHOW M3 abbpeBuaTtyp U3 3TOM
Tabnuubl, roe 9TO BO3MOXHO, MMM MOMHbIM, HECOKPALEHHbIM Ha3BaHMEM MOAUMULIMPOBAHHOM
amMuHokucnoTbl. ABOpeBraTypbl (MM NOMHbIE Ha3BaHWS), NPMBEAEHHbIE B JAHHOW Tabnuvue, He OOIMKHbI
ObITb NCMOMb30BaHbI B CaMOW MOCNef0BaTeNIbHOCTH.

Tabnuua 4: 4 lMepeyeHb MOANDULNPOBAHHBLIX @MUHOKUCNOT

AGGpesmaTypa MoancduunpoBaHHass aMUMHOKHUC/IOTA
Aad 2-aMMHOaaMNuHoBas kmcnota/2-Aminoadipic acid
bAad 3-aMmmnHoaamnuHoBas kucnota/3-Aminoadipic acid
bAla 6eTa-anaHuH, §eTa-aMMHor|_p0nM0Hc_>Ba_9| KVI.CJ'IOTa/
beta-Alanine, beta-Aminoproprionic acid
Abu 2-aMMHOBYTUpUHOBas kncnoTa/2-Aminobutyric acid
4Abu 4-aMV|Ho6yTMpvu-_|osaﬂ KMCnoTa, nMnepuanHoBas Kucnota/
4-Aminobutyric acid, piperidinic acid
Acp 6-aMMHOKaNponHoBas kucnoTta/6-Aminocaproic acid
Ahe 2-aMunHorenTaHoMHoBas kncnota/2-Aminoheptanoic acid
Aib 2-aMMHOU306yTUPMHOBast KucnoTa/2-Aminoisobutyric acid
bAib 3-aMnHOU306yTMPMHOBast kucnoTa/3-Aminoisobutyric acid
Apm 2-aMMHOMNUMENNHOBAs! KMcoTa/2-Aminopimelic acid
Dbu 2,4-anaMmnHobyTupmnHoBast kucnota /2,4-Diaminobutyric acid
Des necmo3unH/Desmosine
Dpm 2,2'-anammHonumenvHoBas kucnota/2,2'-Diaminopimelic acid
Dpr 2,3-AMaMMHONpPONMOHOBas kncnota/2,3-Diaminoproprionic acid
EtGly N-atunrnnumH/N-Ethylglycine
EtAsn N-atunacnaparun/N-Ethylasparagine
Hyl ruapokcmnusnH/Hydroxylysine
aHyl anno-rmgpokcunmnsmi/allo-Hydroxylysine
3Hyp 3-rmapokcunponuH/3-Hydroxyproline
4Hyp 4-rmapokcmnponuH/4-Hydroxyproline
Ide MN3opecmo3nH/Isodesmosine
alle anno-uzsonenumH/allo-Isoleucine
MeGly N-meTunramumH, capko3unH/N-Methylglycine, sarcosine
Melle N- metunuzonenumH/N-Methylisoleucine
MeLys 6-N-MeTnnnnsunH/6-N-Methyllysine
MeVal N-meTunsanuH/N-Methylvaline
Nva HopsanuH/Norvaline
Nle HopneiumH/Norleucine
Oorn OpHuTKH/Ornithine
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Crannaptel — ST.26 cTpanuna: 3.26.1.7

Pazpen 5 ®yHKUMOHanNbHbIE KIOYY ANA HYKNEeOTUAHbIX NocrnenoBaTesibHOCTEN

[aHHasa rnmaBa coaepXuT nepeyveHb paspeLléHHbIX PYHKLMOHAMNbHbIX KMNover Ansi UCNoNb30BaHUS
B HYKNeoTUAHbIX MOCNefoBaTeNbHOCTAX, W  nNepeyeHb 00sA3aTeNnbHbIX WM Heobs3aTernbHbIX
kBanuukaTopoB. PyHKUMOHANbHbLIE KMYKM NepeyvncneHbl B andaBuTHOM nopsiake. PyHKUMOHaNbHbIE
Knoun moryT 6biTb ucnonb3oBadbl Ana AHK vnn ans PHK, ecnu gpyroe He ykasaHo B none “Molecule
scope”. HekoTopble YHKUMOHAMNbHbLIE KMKYXM MOFYyT MNOAXOAWUTb ANfst UCMONb30BaHUA C  He
NPUPOAHBLIMM MOCNef0BaTENBHOCTAMI B AOMOJIHEHME K ONpeAeneHHbIM “organism scope”.

HasBaHus dyHKuMoOHanbHbIX Knoden B cnydae XML nocrnefoBaTenbHOCTM  AOMKHbI
NCNonb3oBaTbCA B TOYHOCTM TaK, Kak OHM MPUBOLATCA B OnucaHuax Hwke B none “Feature key”, 3a
ncknoveHmemM yHkumoHanbHbix krntoven 3’'UTR n 5’'UTR. [nga dyHkumoHaneHbix kntoyen 3’'UTR 1 5’UTR
cM. none “Comment” B onucaHuu.

5.1.Feature Key C_region

Definition constant region of immunoglobulin Tight and heavy chains, and T-cell
receptor alpha, beta, and gamma chains; includes one or more exons
depending on the particular chain

optional qualifiers allele
gene
gene_synonym
map
note
product
pseudo
pseudogene
standard_name

organism scope eukaryotes
5.2.Feature Key CDS
Definition coding sequence; sequence of nucleotides that corresponds with the

sequence of amino acids in a protein (location includes stop codon);
feature may include amino acid conceptual translation

optional qualifiers allele
circular_RNA
codon_start
EC_number
exception
function
gene
gene_synonym
map
note
number
operon
product
protein_id
pseudo
pseudogene

ru/03-26-01 HaTta: aHBapb 2024
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Comment

ribosomal_sTippage
standard_name
translation
transl_except
transi_table
trans_splicing

codon_start qualifier has valid value of 1 or 2 or 3, indicating the
offset at which the first complete codon of a coding feature can be
found, relative to the first base of that feature; transi_table
defines the genetic code table used if other than the Standard or
universal genetic code table; genetic code exceptions outside the
range of the specified tables are reported in transl_except
qualifier; only one of the qualifiers translation, pseugogene or
pseudo are permitted with a CDS feature key; when the transTlation
qualifier 1is used, the protein_id qualifier is mandatory if the
translation product contains four or more specifically defined amino
acids

5.3.Feature Key

Definition

Optional qualifiers

centromere

region of biological interest identified as a centromere and which
has been experimentally characterized

note
standard_name

Comment the centromere feature describes the interval of DNA that
corresponds to a region where chromatids are held and a kinetochore
is formed

5.4.Feature Key D-loop

Definition

optional qualifiers

Molecule scope

displacement loop; a region within mitochondrial DNA in which a
short stretch of RNA is paired with one strand of DNA, displacing
the original partner DNA strand in this region; also used to
describe the displacement of a region of one strand of duplex DNA by
a single stranded invader in the reaction catalyzed by RecA protein

allele

gene
gene_synonym
map

note

DNA

5.5.Feature Key

Definition

optional qualifiers

D_segment

Diversity segment of immunoglobulin heavy chain, and T-cell receptor
beta chain

allele
gene

ru/03-26-01
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gene_synonym
map

note

product
pseudo
pseudogene
standard_name

organism scope eukaryotes
5.6.Feature Key exon
Definition region of genome that codes for portion of spliced mRNA,rRNA and

tRNA; may contain 5’UTR, all CDSs and 3’ UTR

Ooptional qualifiers allele
EC_number
function
gene
gene_synonym
map
note
number
product
pseudo
pseudogene
standard_name
trans_splicing

5.7.Feature Key gene

Definition region of biological interest identified as a gene and for which a
name has been assigned

optional qualifiers allele

function

gene
gene_synonym
map

note

operon
product
pseudo
pseudogene
phenotype
standard_name
trans_splicing

Comment the gene feature describes the interval of DNA that corresponds to a
genetic trait or phenotype; the feature is, by definition, not
strictly bound to its positions at the ends; it is meant to
represent a region where the gene is located.

ru/03-26-01 HaTta: aHBapb 2024
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5.8.Feature Key

Definition

optional qualifiers

Molecule scope

Ccomment

iDNA
intervening DNA; DNA which is eliminated through any of several

kinds of recombination

allele
function

gene
gene_synonym
map

note

number
standard_name

DNA

e.g., in the somatic processing of immunoglobulin genes.

5.9.Feature Key

Definition

Ooptional qualifiers

intron

a segment of DNA that is transcribed, but removed from within the
transcript by splicing together the sequences (exons) on either side
of it

allele
function

gene
gene_synonym
map

note

number

pseudo
pseudogene
standard_name
trans_splicing

5.10.Feature Key

Definition

optional qualifiers

Parent Key

J_segment

joining segment of immunoglobulin Tight and heavy
chains, and T-cell receptor alpha, beta, and gamma chains

allele

gene
gene_synonym
map

note

product
pseudo
pseudogene
standard_name

CDS

ru/03-26-01
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organism scope

eukaryotes

5.11.Feature Key

Definition

optional qualifiers

mat_peptide

mature peptide or protein coding sequence; coding sequence for the
mature or final peptide or protein product following post-

translational modification; the location does not include the stop
codon (unTlike the corresponding CDS)

allele
EC_number
function
gene
gene_synonym
map

note

product
pseudo
pseudogene
standard_name

5.12.Feature Key

Definition

Mandatory qualifiers

optional qualifiers

comment

misc_binding

site in nucleic acid which covalently or non-covalently binds
another moiety that cannot be described by any other binding key

(primer_bind or protein_bind)

bound_moiety

allele
function
gene
gene_synonym
map

note

note that the regulatory feature key and regulatory_classqualifier
with the value "ribosome_binding_site” must be used for describing
ribosome binding sites

5.13 Feature Key

Definition

optional qualifiers

misc_difference

featured sequence differs from the presented sequence at this
Tocation and cannot be described by any other Difference key
(variation, or modified_base)

allele

clone
compare

gene
gene_synonym

ru/03-26-01
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Comment

map
note
phenotype
replace
standard_name

the misc_difference feature key must be used to describe variability
introduced artificially, e.g., by genetic manipulation or by
chemical synthesis; use the replace qualifier to annotate a
deletion, 1insertion, or substitution. The variation feature key must
be used to describe naturally occurring genetic variability.

5.14 Feature Key

Definition

Ooptional qualifiers

Ccomment

misc_feature

region of biological interest which cannot be described by any other
feature key; a new or rare feature

allele
function
gene
gene_synonym
map

note

number
phenotype
product
pseudo
pseudogene
standard_name

this key should not be used when the need is merely to mark a region
in order to comment on it or to use it in another feature’s location

5.15.Feature Key

Definition

Optional qualifiers

Molecule scope

misc_recomb

site of any generalized, site-specific or replicative recombination
event where there is a breakage and reunion of duplex DNA that cannot
be described by other recombination keys or qualifiers of source key
(proviral)

allele

gene

gene_synonym

map

note
recombination_class
standard_name

DNA

5.16 Feature Key

Definition

misc_RNA

any transcript or RNA product that cannot be defined by other RNA
keys (prim_transcript, precursor_RNA, mRNA, 5’UTR, 3’UTR, exon, CDS,
sig_peptide, transit_peptide, mat_peptide, intron, polyA_site,
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NCRNA, rRNA and tRNA)

optional qualifiers allele
function
gene
gene_synonym
map
note
operon
product
pseudo
pseudogene
standard_name
trans_splicing

5.17 Feature Key misc_structure

Definition any secondary or tertiary nucleotide structure or conformation that
cannot be described by other Structure keys (stem_loop and D-Toop)

Ooptional qualifiers allele
function
gene
gene_synonym
map
note
standard_name

5.18 Feature Key mobile_element

Definition region of genome containing mobile elements
Mandatory qualifiers mobile_element_type

optional qualifiers allele
function
gene
gene_synonym
map
note
rpt_family
rpt_type
standard_name

5.19 Feature Key modified_base

Definition the indicated nucleotide is a modified nucleotide and should be
substituted for by the indicated molecule (given in the mod_base
qualifier value)

Mandatory qualifiers mod_base

optional qualifiers allele
frequency
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gene
gene_synonym
map
note
comment value for the mandatory mod_base qualifier is Timited to the

restricted vocabulary for modified base abbreviations in Section 2
of this Annex.

5.20. Feature Key MRNA

Definition messenger RNA; includes 5’ untranslated region (5’UTR), coding
sequences (CDS, exon) and 3’ untranslated region (3’UTR)

optional qualifiers allele
circular_RNA
function
gene
gene_synonym
map
note
operon
product
pseudo
pseudogene
standard_name
trans_splicing

5.21. Feature Key NCRNA

Definition a non-protein-coding gene, other than ribosomal RNA and transfer
RNA, the functional molecule of which is the RNA transcript

Mandatory qualifiers NcRNA_class

optional qualifiers allele
function
gene
gene_synonym
map
note
operon
product
pseudo
pseudogene
standard_name
trans_splicing

Comment the ncRNA feature must not be used for ribosomal and transfer RNA
annotation, for which the rRNA and tRNA feature keys must be used,
respectively

5.22 Feature Key N_region

Definition extra nucleotides inserted between rearranged immunoglobulin
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optional qualifiers

organism scope

segments

allele

gene
gene_synonym
map

note

product
pseudo

pseudogene
standard_name
eukaryotes

5.23. Feature Key

Definition

Mandatory qualifiers

Ooptional qualifiers

operon

region containing polycistronic transcript including a cluster of
genes that are under the control of the same regulatory
sequences/promoter and in the same biological pathway

operon

allele
function

map

note
phenotype
pseudo
pseudogene
standard_name

5.24. Feature Key

Definition

optional qualifiers

Molecule Scope

oriT

origin of transfer; region of a DNA molecule where transfer is
initiated during the process of conjugation or mobilization

allele
bound_moiety
direction
gene
gene_synonym
map

note
rpt_family
rpt_type
rpt_unit_range
rpt_unit_seq
standard_name

DNA

Ccomment rep_origin must be used to describe origins of replication;
direction qualifier has legal values Tleft, right and both, however
only left and right are valid when used in conjunction with the oriT
feature; origins of transfer can be present in the chromosome;
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plasmids can contain multiple origins of transfer

5.25 Feature Key polyA_site

Definition site on an RNA transcript to which will be added adenine residues by
post-transcriptional polyadenylation

optional qualifiers allele
gene
gene_synonym
map
note
organism scope eukaryotes and eukaryotic viruses
5.26. Feature Key precursor_RNA
Definition any RNA species that is not yet the mature RNA product; may include

NCRNA, rRNA, tRNA,5’ untranslated region (5’UTR), coding sequences
(cps, exon), intervening sequences (intron) and 3’ untranslated
region (3’UTR)

Ooptional qualifiers allele
function
gene
gene_synonym
map
note
operon
product
standard_name
trans_splicing

Comment used for RNA which may be the result of post-transcriptional
processing; if the RNA in question is known not to have been
processed, use the prim_transcript key

5.27. Feature Key prim_transcript

Definition primary (initial, unprocessed) transcript; may include ncRNA, rRNA,
tRNA, 5’ untranslated region (5’UTR), coding sequences (CDS, exon),
intervening sequences (intron) and 3’ untranslated region (3’UTR)

optional qualifiers allele
function
gene
gene_synonym
map
note
operon
standard_name
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5.28. Feature Key

Definition

optional qualifiers

Ccomment

primer_bind

non-covalent primer binding site for initiation of replication,
transcription, or reverse transcription; includes site(s) for
synthetic e.g., PCR primer elements

allele
gene
gene_synonym

map
note
standard_name

used to annotate the site on a given sequence to which a primer
molecule binds - not intended to represent the sequence of the
primer molecule itself; since PCR reactions most often involve pairs
of primers, a single primer_bind key may use the
order(location,location) operator with two Tocations, or a pair of
primer_bind keys may be used

5.29. Feature Key

Definition

Ooptional qualifiers

propeptide

propeptide coding sequence; coding sequence for the domain of a
proprotein that is cleaved to form the mature protein product.

allele

function

gene
gene_synonym
map

note

product
pseudo
pseudogene
standard_name

5.30. Feature Key

Definition
Mandatory qualifiers

optional qualifiers

Comment

protein_bind

non-covalent protein binding site on nucleic acid
bound_moiety

allele
function

gene
gene_synonym
map

note

operon
standard_name

note that the regulatory feature key and regulatory_class qualifier
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with the value "ribosome_binding_site” must be used to describe
ribosome binding sites

5.31. Feature Key

Definition

Mandatory qualifiers

optional qualifiers

regulatory

any region of a sequence that functions in the regulation of
transcription, translation, replication or chromatin structure;

regulatory_class

allele
bound_moiety
function
gene
gene_synonym
map

note

operon
phenotype
pseudo
pseudogene
standard_name

5.32. Feature Key

Definition

Ooptional qualifiers

repeat_region

region of genome containing repeating units

allele
function
gene
gene_synonym
map

note
rpt_family

rpt_type
rpt_unit_range
rpt_unit_seq
satellite
standard_name

5.33. Feature Key

Definition

optional Qualifiers

rep_origin

origin of replication; starting site for duplication of nucleic acid
to give two identical copies

allele
direction
function
gene
gene_synonym
map

note
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Comment

standard_name

direction qualifier has valid values: Tleft, right, or both

5.34. Feature Key

Definition

optional qualifiers

Ccomment

rRNA

mature ribosomal RNA; RNA component of the ribonucleoprotein
particle (ribosome) which assembles amino acids into proteins

allele
function
gene
gene_synonym
map

note

operon
product
pseudo
pseudogene
standard_name

rRNA sizes should be annotated with the product qualifier

5.35. Feature Key

Definition

Ooptional qualifiers

organism scope

S_region

switch region of immunoglobulin heavy chains; involved in the
rearrangement of heavy chain DNA Tleading to the expression of a
different immunoglobulin class from the same B-cell

allele

gene
gene_synonym
map

note

product
pseudo
pseudogene
standard_name

eukaryotes

5.36. Feature Key

Definition

optional qualifiers

sig_peptide

signal peptide coding sequence; coding sequence for an N-terminal
domain of a secreted protein; this domain is involved in attaching
nascent polypeptide to the membrane Teader sequence

allele
function
gene
gene_synonym
map

note

product
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pseudo
pseudogene
standard_name
5.37. Feature Key source
Definition jdentifies the source of the sequence; this key is mandatory; every

sequence will have a single source key spanning the entire sequence

Mandatory qualifiers organism
mol_type

optional qualifiers cell_Tine
cell_type
chromosome
clone
clone_1ib
collected_by
collection_date
cultivar
dev_stage
ecotype
environmental_sample
germline
haplogroup
haplotype
host
identified_by
isolate
isolation_source
Tab_host
Tat_lon
macronuclear
map
mating_type
note
organelle
PCR_primers
plasmid
pop_variant
proviral
rearranged
segment
serotype
serovar
sex
strain
sub_clone
sub_species
sub_strain
tissue_1lib
tissue_type
variety

Molecule scope any
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5.38. Feature Key stem_loop

Definition hairpin; a double-helical region formed by base-pairing between
adjacent (inverted) complementary sequences in a single strand of
RNA or DNA

optional qualifiers allele
function
gene
gene_synonym
map
note
operon
standard_name

5.39. Feature Key STS

Definition sequence tagged site; short, single-copy DNA sequence that
characterizes a mapping landmark on the genome and can be detected
by PCR; a region of the genome can be mapped by determining the
order of a series of STSs

Ooptional qualifiers allele
gene
gene_synonym
map
note
standard_name

Molecule scope DNA

Comment STS location to include primer(s) in primer_bind key or primers
5.40. Feature Key telomere

Definition region of biological interest identified as a telomere and which has

been experimentally characterized

optional qualifiers note
rpt_type
rpt_unit_range

rpt_unit_seq
standard_name

Comment the telomere feature describes the interval of DNA that corresponds
to a specific structure at the end of the Tinear eukaryotic
chromosome which is required for the integrity and maintenance of
the end; this region is unique compared to the rest of the
chromosome and represents the physical end of the chromosome

5.41. Feature Key tMRNA

Definition transfer messenger RNA; tmRNA acts as a tRNA first, and then as an
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mMRNA that encodes a peptide tag; the ribosome translates this mRNA
region of tmRNA and attaches the encoded peptide tag to the C-
terminus of the unfinished protein; this attached tag targets the
protein for destruction or proteolysis

optional qualifiers allele
function
gene
gene_synonym
map
note
product
pseudo
pseudogene
standard_name
tag_peptide

5.42. Feature Key transit_peptide

Definition transit peptide coding sequence; coding sequence for an N-terminal
domain of a nuclear-encoded organellar protein; this domain is
involved in post-translational import of the protein into the
organelle

Optional qualifiers allele
function
gene
gene_synonym
map
note
product
pseudo
pseudogene
standard_name

5.43. Feature Key tRNA

Definition mature transfer RNA, a small RNA molecule (75-85 bases long) that
mediates the translation of a nucleic acid sequence into an amino
acid sequence

optional qualifiers allele
circular_RNA
anticodon
function
gene
gene_synonym
map
note
operon
product
pseudo
pseudogene
standard_name
trans_splicing
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5.44. Feature Key

Definition

optional qualifiers

Ccomment

unsure

a small region of sequenced bases, generally 10 or fewer in its
Tength, whichcould not be confidently identified. Such a region
might contain called bases (a, t, g, or c), or a mixture of called-
bases and uncalled-bases ('n').

allele
compare

gene
gene_synonym
map

note

replace

use the replace qualifier to annotate a deletion, insertion, or
substitution.

5.45. Feature Key

Definition

Ooptional qualifiers

organism scope

V_region

variable region of immunoglobulin Tight and heavy chains, and T-cell
receptor alpha, beta, and gamma chains; codes for the variable amino
terminal portion; can be composed of V_segments, D_segments,
N_regions, and J_segments

allele

gene
gene_synonym
map

note

product
pseudo
pseudogene

standard_name

eukaryotes

5.46. Feature Key

Definition

optional qualifiers

V_segment

variable segment of immunoglobulin 1ight and heavy chains, and T-
cell receptor alpha, beta, and gamma chains; codes for most of the
variable region (V_region) and the last few amino acids of the
leader peptide

allele

gene
gene_synonym
map

note

product
pseudo
pseudogene
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standard_name
organism scope eukaryotes
5.47. Feature Key variation
Definition a related strain contains stable mutations from the same gene (e.g.,

RFLPs, polymorphisms, etc.) which differ from the presented sequence
at this location (and possibly others)

optional qualifiers allele
compare
frequency
gene
gene_synonym
map
note
phenotype
product
replace
standard_name

comment used to describe alleles, RFLP’s,and other naturally occurring
mutations and polymorphisms; use the replace qualifier to annotate a
deletion, insertion, or substitution; variability arising as a
result of genetic manipulation (e.g. site directed mutagenesis) must
be described with the misc_difference feature;

5.48. Feature Key 3’UTR

Definition 1) region at the 3’ end of a mature transcript (following the stop
codon) that is not translated into a protein;
2) region at the 3' end of an RNA virus (following the last stop
codon) that is not translated into a protein;

optional qualifiers allele
function
gene
gene_synonym
map
note
standard_name
trans_splicing

Comment The apostrophe character has special meaning in XML, and must be
substituted with “&apos;” in the value of an element. Thus “3’UTR”
must be represented as “3&apos;UTR” in the xML file, i.e.,
<INSDFeature_key>3&apos;UTR</INSDFeature_key>.

5.49. Feature Key 5’UTR

Definition 1) region at the 5’ end of a mature transcript (preceding the
initiation codon) that is not translated into a protein;

2) region at the 5' end of an RNA virus (preceding the first
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initiation codon) that is not translated into a protein;

optional qualifiers allele
function
gene
gene_synonym
map
note
standard_name
trans_splicing

Comment The apostrophe character has special meaning in XML, and must be
substituted with “&apos;” in the value of an element. Thus “5’UTR”
must be represented as “5&apos;UTR” in the XML file, i.e.,
<INSDFeature_key>5&apos ;UTR</INSDFeature_key>.
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Paspen 6 KBanudukatopbl Ans HyKneoTUAHbIX nocriefgoBaTefibHOCTEN
ﬂ,aHHaFI rnaBa CcoOepXut nepedeHb KBaJ’WId)VIKaTODOB, KOTOpble 6yp,yT ncnosmnb3oBaTbCA AJ14 ONMUCaHuUA
NPU3HAKOB B HYKINEOTUAHbIX NnocriegoBaTesyibHOCTAX. KBaJ’WI(bVIKaTOpr nepe4yuncrieHbl B aJ'Iq}aBVITHOM

nopsagke.

Ecnn cdopmat 3HadeHua “none”, anemeHTbl INSDQualifier_value un NonEnglishQualifier_value He
OOJIDKHBI NCMOMNb30BaTLCS.

Ecnn dopmat 3HaveHus npeactaenseT cobon CBODOAHBLIN TEKCT, KOTOPbIA onpedensdeTcsa Kak
3aBUCALLMI OT A3blka, HEO6X0AMMO UCMOMNb30BaTb OAHO U3 CNEAYHIOLLUX 3HAYEHUN:

1) anemeHT INSDQualifier_value; nnm xe

2) anemeHT NonEnglishQualifier_value; nnu xe

3) kak anemeHT INSDQualifier_value, Tak n anemeHt NonEnglishQualifier_value.

MOXANYNCTA, OBPATUTE BHUMAHME: Jio6oe 3HaueHne kBanudvkatopa, NpeaycMoTpeHHoe Ans
KBanudgukatopa co 3Ha4YeHnem cpopmarta «cBoboaHbIN TekcT» (“free text”) 3aBUCALLMIA OT s3blka, MOXET

I'IOTpe6OBaTb nepesoga anda MexayHapoadHblX, HauMOoHallbHbIX UKW permoHaribHbIX npoueayp.

KBanudumkatopbl, nepevyncrneHHble B criegylowen Tabnuue, MMeT 3HayeHuss cBOBOOHOro TekcTa
3aBMCALLEro OT A3blka:

Tabnuua 5: Cnucok 3HadYeHuin KBanuuKaTopoB ANA HYKNEOTUAHbIX MocneaoBaTenbHOCTel C
3aBMCHMMbIMM OT A3blKa 3Ha4YeHUaMM cBOBOOHOIo TekcTa

YacTtb KBanudmkatop cBo60gHOro Tekcta
3aBMUCSALLEro oT A3blKa

6.3 bound_moiety
6.5 cell_type
6.8 clone
6.9 clone_lib
6.11 collected by
6.14 cultivar
6.15 dev_stage
6.18 ecotype
6.21 frequency
6.22 function
6.24 gene_synonym
6.26 haplogroup
6.28 host
6.29 identified_by
6.30 isolate
6.31 isolation_source
6.32 lab_host
6.36 mating_type
6.41 note
6.45 organism
6.47 phenotype
6.49 pop_variant
6.50 product
6.66 serotype
6.67 serovar
6.68 sex
6.69 standard_name
6.70 strain
6.71 sub_clone
6.72 sub_species
6.73 sub_strain
6.75 tissue_lib
6.76 tissue_type
6.81 variety

ru/ 03-26-01 Nata: auBapb 2024



INTELLECTUAL PROPERTY

CITPABOYHUK 110 MIHO®OPMALIUN U JOKYMEHTALINMN
B OBJIACTU UHTEJIJTIEKTYAJIbHON COECTBEHHOCTU

Crannmapter — ST.26

crpanuna: 3.26.1.27

6.1.
Definition
Mandatory value format
Example

Comment

Qualifier allele

name of the allele for the given gene
free text
<INSDQualifier_value>adhl-1</INSDQualifier_value>

all gene-related features (exon, CDS etc) for a given gene should
share the same allele qualifier value; the allele qualifier value
must, by definition, be different from the gene qualifier value;
when used with the variation feature key, the allele qualifier
value should be that of the variant.

6.2 Qualifier

Definition

Mandatory value format

Example

anticodon

location of the anticodon of tRNA and the amino acid for which it
codes

(pos:<location>,aa:<amino_acid>,seq:text>) where <location> 1is the
position of the anticodon and <amino_acid> is the three letter
abbreviation for the amino acid encoded and <text> is the sequence
of the anticodon

<INSDQualifier_value>(pos:34..36,aa:Phe,seq:aaa)</INSDQualifier_val
ue>
<INSDQualifier_value>(pos:join(5,495..496,aa:Leu,seq:taa)</INSDQual
ifier_value>
<INSDQualifier_value>(pos:complement(4156..4158),aa:Glu,seq:ttg)</I
NsDQualifier_value>

6.3 Qualifier

Definition

Mandatory Vvalue format

Example

comment

bound_moiety

name of the molecule/complex that may bind to the given feature
free text

Language-dependent: this value may require translation for
International/International/National/Regional procedures

<INSDQualifier_value>GAL4</INSDQualifier_value>

A single bound_moiety qualifier is legal on the "misc_binding",
"oriT" and "protein_bind" features.

6.4 Qualifier

Definition

Mandatory value format

Example

cell_line

cell 1line from which the sequence was obtained

free text

<INSDQualifier_value>MCF7</INSDQualifier_value>
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6.5 Qualifier

Definition

Mandatory value format

Example

cell_type

cell type from which the sequence was obtained
free text
Language-dependent: this value may require translation for

International/International/National/Regional procedures

<INSDQualifier_value>leukocyte</INSDQualifier_value>

6.6 Qualifier

Definition

Mandatory value format

Example

chromosome

chromosome (e.g., Chromosome number) from which the sequence was
obtained

free text

<INSDQualifier_value>1</INSDQualifier_value>
<INSDQualifier_value>X</INSDQualifier_value>

6.7. Qualifier

Definition

value format

Comment

circular_RNA

indicates that exons are out-of-order or overlapping because this
spliced RNA product is a circular RNA (circRNA) created by
backsplicing, for example when a downstream exon in the gene is
Tocated 5' of an upstream exon in the RNA product

none

should be used on features such as CDS, mRNA, tRNA and other
features that are produced as a result of a backsplicing event.
This qualifier should be used only when the splice event
isindicated in the "join" operator, eg
join(complement(69611..69724),139856..140087)

6.8 Qualifier

Definition

Mandatory Vvalue format

Example

comment

clone

clone from which the sequence was obtained

free text
Language-dependent: this value may require translation for
International/International/National/Regional procedures

<INSDQualifier_value>Tambda-hIL7.3</INSDQualifier_value>

a source feature must not contain more than one clone should
qualifier; where the sequence was obtained from multiple clones it
may be further described in the feature table using the feature key
misc_feature and a note qualifier to specify the multiple clones.

6.9 Qualifier

Definition

clone_lib

clone library from which the sequence was obtained
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Mandatory value format

Example

free text
Language-dependent: this value may require translation for
International/International/National/Regional procedures

<INSDQualifier_value>Tambda-hIL7</INSDQualifier_value>

6.10 Qualifier

Definition

Mandatory value format

Example

codon_start

indicates the offset at which the first complete codon of a coding
feature can be found, relative to the first base of that feature.

lor 2or3

<INSDQualifier_value>2</INSDbQualifier_value>

6.11 Qualifier
Definition

Mandatory value format

Example

collected_by

name of persons or institute who collected the specimen
free text
Language-dependent: this value may require translation for

International/International/National/Regional procedures

<INSDQualifier_value>Dan Janzen</INSDQualifier_value>

6.12 Qualifier

Definition

Mandatory Vvalue format

Example

Ccomment

collection_date

date that the specimen was collected
YYYY-MM-DD, YYYY-MM or YYYY

<INSDQualifier_value>1952-10-21</INSDQualifier_value>
<INSDQualifier_value>1952-10</INSDQualifier_value>
<INSDQualifier_value>1952</INSDQualifier_value>

'YYYy' is a four-digit value representing the year. 'MM' is a two-
digit value representing the month. 'DD' is a two-digit value
representing the day of the month.

6.13 Qualifier

Definition

Mandatory value format

compare

Reference details of an existing public INSD entry to which a
comparison is made

[accession-number.sequence-version]

Example <INSDQualifier_value>A3634337.1</INSDQualifier_value>
comment This qualifier may be used on the following features:
misc_difference, unsure, and variation. Multiple compare qualifiers
with different contents are allowed within a single feature. This
qualifier is not intended for large-scale annotation of variations,
such as SNPs.
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6.14 Qualifier

Definition

Mandatory value format

Example

Comment

cultivar

cultivar (cultivated variety) of plant from which sequence was
obtained

free text
Language-dependent: this value may require translation for
International/International/National/Regional procedures

<INSDQualifier_value>Nipponbare</INsbQualifier_value>
<INSDQualifier_value>Tenuifolius</INSDQualifier_value>
<INSDQualifier_value>Candy Cane</INSDQualifier_value>
<INSDQualifier_value>IR36</INSDQualifier_value>

"cultivar’ is applied solely to products of artificial selection;
use the variety qualifier for natural, named plant and fungal
varieties.

6.15 Qualifier

Definition

Mandatory value format

Example

dev_stage

if the sequence was obtained from an organism in a specific
developmental stage, it is specified with this qualifier

free text
Language-dependent: this value may require translation for

International/International/National/Regional procedures)

<INSDQualifier_value>fourth instar Tarva</INSDQualifier_value>

6.16 Qualifier

Definition

Mandatory Vvalue format

Example

comment

direction

direction of DNA replication

left, right, or both
where left indicates toward the 5’ end of the sequence (as
presented) and right indicates toward the 3’ end

<INSDQualifier_value>left</INSDQualifier_value>

The values left, right, and both are permitted when the direction
qualifier is used to annotate a rep_origin feature key. However,
only left and right values are permitted when the direction
qualifier is used to annotate an oriT feature key.

6.17 Qualifier

Definition

Mandatory value format

EC_number

Enzyme Commission number for enzyme product of sequence

free text

Example <INSDQualifier_value>1.1.2.4</INSDQualifier_value>
<INSDQualifier_value>1.1.2.-</INSDQualifier_value>
<INSDQualifier_value>1.1.2.n</INSDQualifier_value>
<INSDQualifier_value>1.1.2.nl</INSDQualifier_value>
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Comment

valid values for EC numbers are defined in the 1list prepared by the
Nomenclature Committee of the International Union of Biochemistry
and Molecular Biology (NC-IUBMB) (published in Enzyme Nomenclature
1992, Academic Press, San Diego, or a more recent revision
thereof).The format represents a string of four numbers separated
by full stops; up to three numbers starting from the end of the
string may be replaced by dash "-" to indicate uncertain
assignment. Symbols including an "n"", e.g., “n”, “nl” and so on,
may be used in the Tast position instead of a number where the EC
number is awaiting assignment. Please note that such incomplete EC
numbers are not approved by NC-IUBMB.

6.18 Qualifier

Definition

Mandatory value Format

Example

Comment

ecotype

a population within a given species displaying genetically based,
phenotypic traits that reflect adaptation to a local habitat

free text
Language-dependent: this value may require translation for
International/International/National/Regional procedures

<INSDQualifier_value>Columbia</INSDQualifier_value>

an example of such a population is one that has adapted hairier
than normal Teaves as a response to an especially sunny habitat.
"Ecotype’ is often applied to standard genetic stocks of
Arabidopsis thaliana, but it can be applied to any sessile
organism.

6.19 Qualifier

Definition

value format

Comment

environmental_sample

jdentifies sequences derived by direct molecular isolation from a
bulk environmental DNA sample (by PCR with or without subsequent
cloning of the product, DGGE, or other anonymous methods) with no
reliable identification of the source organism. Environmental
samples include clinical samples, gut contents, and other sequences
from anonymous organisms that may be associated with a particular
host. They do not include endosymbionts that can be reliably
recovered from a particular host, organisms from a readily
identifiable but uncultured field sample (e.g., many
cyanobacteria), or phytoplasmas that can be reliably recovered from
diseased plants (even though these cannot be grown in axenic
culture)

none
used only with the source feature key; source feature keys
containing the environmental_sample qualifier should also contain

the isolation_source qualifier;a source feature including the

environmental_sample qualifier must not include the strain
qualifier.
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6.20 Qualifier

Definition

Mandatory value format

Example

Comment

exception

indicates that the coding region cannot be translated using
standard biological rules

one of the following controlled vocabulary phrases:
RNA editing

rearrangement required for product

annotated by transcript or proteomic data

<INSDQualifier_value>RNA editing</INSDQualifier_value>
<INSDQualifier_value>rearrangement required for
product</INSDQualifier_value>

only to be used to describe biological mechanisms such as RNA
editing; protein translation of a CDS with an exception qualifier
will be different from the corresponding conceptual translation;
must not be used where transl_except qualifier would be adequate,
e.g., in case of stop codon completion use.

6.21 Qualifier
Definition

Mandatory value format

Example

frequency

frequency of the occurrence of a feature

free text representing the proportion of a population carrying the
feature expressed as a fraction

Language-dependent: this value may require translation for
International/International/National/Regional procedures

<INSDQualifier_value>23/108</INSbQualifier_value>
<INSDQualifier_value>1 in 12</INSDQualifier_value>
<INSDQualifier_value>0.85</INSDQualifier_value>

6.22 Qualifier

Definition

Mandatory Vvalue format

Example

comment

function

function attributed to a sequence

free text
Language-dependent: this value may require translation for
International/International/National/Regional procedures

<INSDQualifier_value>essential for recognition of cofactor
</INSDQualifier_value>

The function qualifier is used when the gene name and/or product
name do not convey the function attributable to a sequence.

6.23 Qualifier

Definition

Mandatory value format

Example

gene

symbol of the gene corresponding to a sequence region
free text

<INSDQualifier_value>ilvE</INSDQualifier_value>
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Comment

Use gene qualifier to provide the gene symbol; use standard_name
qualifier to provide the full gene name.

6.24 Qualifier

Definition

Mandatory value format

Example

Comment

gene_synonym

synonymous, replaced, obsolete or former gene symbol

free text
Language-dependent: this value may require translation for
International/International/National/Regional procedures

<INSDQualifier_value>Hox-3.3</INSDQualifier_value>
in a feature where the gene qualifier value is Hoxc6

used where it is helpful to indicate a gene symbol synonym; when
the gene_synonym qualifier is used, a primary gene symbol must
always be indicated in a gene qualifier

6.25 Qualifier

Definition

value format

Comment

germline

the sequence presented has not undergone somatic rearrangement as
part of an adaptive immune response; it is the unrearranged
sequence that was inherited from the parental germline

none

germline qualifier must not be used to indicate that the source of
the sequence is a gamete or germ cell; germline and rearranged
qualifiers must not be used in the same source feature; germline
and rearranged qualifiers must only be used for molecules that can
undergo somatic rearrangements as part of an adaptive immune
response; these are the T-cell receptor (TCR) and immunoglobulin
Toci in the jawed vertebrates, and the unrelated variable
Tymphocyte receptor (VLR) Tocus in the jawless fish (Tampreys and
hagfish); germline and rearranged qualifiers should not be used
outside of the Craniata (taxid=89593)

6.26 Qualifier

Definition

Mandatory Value format

Example

haplogroup

name for a group of similar haplotypes that share some sequence
variation. Haplogroups are often used to track migration of
population groups.

free text
Language-dependent: this value may require translation for

International/International/National/Regional procedures

<INSDQualifier_value>H*</INSDQualifier_value>

6.27 Qualifier

Definition

haplotype

name for a specific set of alleles that are Tinked together on the
same physical chromosome. In the absence of recombination, each
haplotype is inherited as a unit, and may be used to track gene
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flow in populations.

Mandatory value format free text

Example <INSDQualifier_value>Dw3 B5 Cwl Al</INSDQualifier_value>
6.28 Qualifier host
Definition natural (as opposed to Taboratory) host to the organism from which

sequenced molecule was obtained

Mandatory value format free text
Language-dependent: this value may require translation for
International/National/Regional procedures

Example <INSDQualifier_value>Homo sapiens</INSDQualifier_value>
<INSDQualifier_value>Homo sapiens 12 year old
girl</INsbqQualifier_value>
<INSDQualifier_value>Rhizobium NGR234</INSDQualifier_value>

6.29 qQualifier jdentified_by

Definition name of the expert who identified the specimen taxonomically

Mandatory value format free text
Language-dependent: this value may require translation for
International/National/Regional procedures

Example <INSDQualifier_value>John Burns</INSDQualifier_value>
6.30 qQualifier isolate
Definition individual isolate from which the sequence was obtained

Mandatory Vvalue format free text
Language-dependent: this value may require translation for
International/National/Regional procedures

Example <INSDQualifier_value>Patient #152</INSDQualifier_value>
<INSDQualifier_value>DGGE band PSBAC-13</INSDQualifier_value>

6.31 Qualifier isolation_source

Definition describes the physical, environmental and/or local geographical
source of the biological sample from which the sequence was derived

Mandatory value format free text
Language-dependent: this value may require translation for
International/National/Regional procedures

Examples <INSDQualifier_value>rumen isolates from standard Pelleted ration-
fed steer #67</INSDQualifier_value>
<INSDQualifier_value>permanent Antarctic sea
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Comment

ice</INSDQualifier_value>
<INSDQualifier_value>denitrifying activated sludge from

carbon_1limited continuous reactor</INSDQualifier_value>
used only with the source feature key; source feature keys

containing an environmental_sample qualifier should also contain an
isolation_source qualifier

6.32 Qualifier

Definition

Mandatory value format

Example

Comment

Tab_host

scientific name of the Taboratory host used to propagate the source

organism from which the sequenced molecule was obtained

free text
Language-dependent: this value may require translation for
International/National/Regional procedures

<INSDQualifier_value>Gallus gallus</INSDQualifier_value>
<INSDQualifier_value>Gallus gallus embryo</INSDQualifier_value>
<INSDQualifier_value>Escherichia coli strain DH5
alpha</INSDQualifier_value>

<INSDQualifier_value>Homo sapiens HeLa cells</INSDQualifier_value>

the full binomial scientific name of the host organism should be
used when known; extra conditional information relating to the host
may also be included

6.33 Qualifier

Definition

Mandatory value format

Example

lat_lon

geographical coordinates of the Tocation where the specimen was
collected

free text - degrees latitude and Tongitude in format "d[d.dddd] N|S
d[dd.dddd] w|E"

<INSDQualifier_value>47.94 N 28.12 w</INSDQualifier_value>
<INSDQualifier_value>45.0123 S 4.1234 E</INSDQualifier_value>

6.34 Qualifier

Definition

value format

macronuclear

if the sequence shown is DNA and from an organism which undergoes
chromosomal differentiation between macronuclear and micronuclear
stages, this qualifier is used to denote that the sequence is from
macronuclear DNA

none

6.35 Qualifier

Definition

Mandatory value format

map

genomic map position of feature

free text
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Example <INSDQualifier_value>8gl2- ql3</INSDQualifier_value>
6.36 Qualifier mating_type
Definition mating type of the organism from which the sequence was obtained;

mating type is used for prokaryotes, and for eukaryotes that
undergo meiosis without sexually dimorphic gametes

Mandatory value format free text
Language-dependent: this value may require translation for
International/National/Regional procedures

Examples <INSDQualifier_value>MAT-1</INSDQualifier_value>
<INSDQualifier_value>plus</INSDQualifier_value>
<INSDQualifier_value>-</INSDQualifier_value>
<INSDQualifier_value>odd</INSDQualifier_value>
<INSDQualifier_value>even</INsDQualifier_value>"

comment mating_type qualifier values male and female are valid in the
prokaryotes, but not in the eukaryotes;
for more information, see the entry for the sex qualifier.

6.37 Qualifier mobile_element_type

Definition type and name or identifier of the mobile element which is
described by the parent feature

Mandatory value format <mobile_element_type>[:<mobile_element_name>]
where <mobile_element_type> is one of the following:
transposon
retrotransposon
integron
insertion sequence
non-LTR retrotransposon
SINE
MITE
LINE
other

Example <INSDQualifier_value>transposon:Tnp9</INSDQualifier_value>

comment mobile_element_type is legal on mobile_element feature key only.
Mobile element should be used to represent both elements which are
currently mobile, and those which were mobile in the past. Vvalue
"other" for <mobile_element_type> requires a <mobile_element_name>

6.38 Qualifier mod_base

Definition abbreviation for a modified nucleotide base

Mandatory Value format modified base abbreviation chosen from this Annex, Section 2

Example <INSDQuaTlifier_value>m5c</INSDQualifier_value>
<INSDQualifier_value>O0THER</INSDQualifier_value>
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Comment

specific modified nucleotides not found in paragraph 2 of this
Annex are annotated by entering OTHER as the value for the mod_base

qualifier and including a note qualifier with the full name of the
modified base as its value

6.39 Qualifier

Definition

Mandatory value format

Example

Comment

mol_type

molecule type of sequence

one chosen from the following:
genomic DNA
genomic RNA
MRNA

tRNA

rRNA

other RNA

other DNA
transcribed RNA
viral cRNA
unassigned DNA
unassigned RNA

<INSDQualifier_value>genomic DNA</INSDQualifier_value>
<INSDQualifier_value>other RNA</INSDQualifier_value>

mol_type qualifier is mandatory on the source feature key; the
value "genomic DNA" does not imply that the molecule is nuclear
(e.g., organelle and plasmid DNA must be described using "genomic
DNA"); ribosomal RNA genes must be described using '"genomic DNA";

"rRNA" must only be used if the ribosomal RNA molecule itself has
been sequenced; values "other RNA" and "other DNA" must be applied
to synthetic molecules, values "unassigned DNA", "unassigned RNA"
must be applied where in vivo molecule is unknown.

6.40 Qualifier

Definition

Mandatory value format

NcRNA_class

a structured description of the classification of the non-coding
RNA described by the ncRNA parent key

TYPE

where TYPE is one of the following controlled vocabulary terms or
phrases:

antisense_RNA
autocatalytically_spliced_intron
CircRNA

ribozyme

hammerhead_ribozyme

TncRNA

RNase_P_RNA

RNase_MRP_RNA

telomerase_RNA

guide_RNA

SQRNA

rasiRNA
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Example

Ccomment

SCRNA
SCaRNA
SiRNA
pre_miRNA
miRNA
piRNA
SNORNA
SNRNA
SRP_RNA
vault_RNA
Y_RNA
Other

<INSDQualifier_value>autocatalytically_spliced_intron
</INSDQualifier_value>
<INSDQualifier_value>siRNA</INSDQualifier_value>
<INSDQualifier_value>scRNA</INSDQualifier_value>
<INSDQualifier_value>other</INSDQualifier_value>

specific ncRNA types not yet in the ncRNA_class controlled
vocabulary must be annotated by entering other as the ncRNA_class
qualifier value, and providing a brief explanation of novel
NncRNA_class in a note qualifier

6.41 Qualifier

Definition

Mandatory value format

Example

note

any comment or additional information

free text
Language-dependent: this value may require translation for
International/National/Regional procedures

<INSDQualifier_value>A comment about the
feature</INsDQualifier_value>

6.42 Qualifier

Definition

Mandatory value format

Example

Comment

number

a number to indicate the order of genetic elements (e.g., exons or
introns) in the 5’ to 3’ direction

free text (with no whitespace characters)

<INSDQualifier_value>4</INSDQualifier_value>
<INSDQualifier_value>6B</INSDQualifier_value>

text limited to integers, Tletters or combination of integers and/or
letters represented as a data value that contains no whitespace
characters; any additional terms should be included in a
standard_name qualifier. Example: a number qualifier with a value
of 2A and a standard_name qualifier with a value of Tong

6.43 Qualifier

Definition

operon

name of the group of contiguous genes transcribed into a single
transcript to which that feature belongs
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Mandatory value format

Example

free text

<INSDQualifier_value>Tlac</INSDQualifier_value>

6.44 Qualifier

Definition

Mandatory value format

Examples

organelle

type of membrane-bound intracellular structure from which the
sequence was obtained

one of the following controlled vocabulary terms and phrases:
chromatophore
hydrogenosome
mitochondrion

nucleomorph

plastid
mitochondrion:kinetoplast
plastid:chloroplast
plastid:apicoplast
plastid:chromoplast
plastid:cyanelle
plastid:Teucoplast
plastid:proplastid,

<INSDQualifier_value>chromatophore</INSDQualifier_value>
<INSDQualifier_value>hydrogenosome</INsDQualifier_value>

<INSDQualifier_value>mitochondrion</INsbQualifier_value>
<INSDQualifier_value>nucleomorph</INSbQualifier_value>
<INSDQualifier_value>plastid</INSDQualifier_value>
<INSDQualifier_value>mitochondrion:kinetoplast</INSDQualifier_value
>
<INSDQualifier_value>plastid:chloroplast</INSbQualifier_value>
<INSDQualifier_value>plastid:apicoplast</INSDQualifier_value>
<INSDQualifier_value>plastid:chromoplast</INSDQualifier_value>
<INSDQualifier_value>plastid:cyanelle</INSDQualifier_value>
<INSDQualifier_value>plastid:Teucoplast</INSDQualifier_value>
<INSDQualifier_value>plastid:proplastid</INSDQualifier_value>

6.45 Qualifier

Definition

Mandatory value format

Example

organism

scientific name of the organism that provided the sequenced genetic
material, if known, or the available taxonomic information if the
organism 1is unclassified; or an indication that the sequence is a
synthetic construct

free text
Language-dependent: this value may require translation for

International/National/Regional procedures

<INSDQualifier_value>Homo sapiens</INSDQualifier_value>

6.46 Qualifier

Definition

PCR_primers

PCR primers that were used to amplify the sequence. A single
/PCR_primers qualifier should contain all the primers used for a
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Mandatory value format

Example

Ccomment

single PCR reaction. If multiple forward or reverse primers are
present in a single PCR reaction, multiple sets of fwd_name/fwd_seq
or rev_name/rev_seq values will be present

[fwd_name: xxx1, ]fwd_seq: xxxxx1,[fwd_name: xxx2, ]fwd_seq:
XXXxx2, [rev_name: YYYl, Jrev_seq: yyyyyl,[rev_name: YYY2,
lrev_seq: yyyyy2

<INSDQualifier_value>fwd_name: colrl, fwd_seq:
ttgattttttggtcayccwgaagt, rev_name: CO1R4, rev_seq:
ccwvytardcctarraartgttg</INsbQualifier_value>
<INSDQualifier_value>fwd_name: hogel, fwd_seq: cgkgtgtatcttact,
rev_name: hoge2, rev_seq:
cg&l1t;i&gt;gtgtatcttact</INSbQualifier_value>
<INSDQualifier_value>fwd_name: colrl, fwd_seq:
ttgattttttggtcayccwgaagt, fwd_name: colp2, fwd_seq:
gatacacaggtcayccwgaagt, rev_name: COlR4, rev_seq:
ccwvytardcctarraartgttg</INsbQualifier_value>

fwd_seq and rev_seq are both mandatory; fwd_name and rev_name are
both optional.Both sequences must be presented in 5’ to 3’ order.
The sequences must be given in the symbols from Annex 1, paragraph
1, except for the modified bases, which must be enclosed within
angle brackets < >. In XML, the angle brackets < and > must be
substituted with &1t; and &gt; since they are reserved characters
n XML.

6.47 Qualifier

Definition

Mandatory value format

Example

phenotype

phenotype conferred by the feature, where phenotype is defined as a
physical, biochemical or behavioural characteristic or set of
characteristics

free text
Language-dependent: this value may require translation for

International/National/Regional procedures

<INSDQualifier_value>erythromycin resistance</INSDQualifier_value>

6.48 Qualifier

Definition

Mandatory value format

Example

plasmid

name of naturally occurring plasmid from which the sequence was
obtained, where plasmid is defined as an independently replicating
genetic unit that cannot be described by chromosome or segment
qualifiers

free text

<INSDQualifier_value>pC589</INSDQualifier_value>

6.49 Qualifier

Definition

pop_variant

name of subpopulation or phenotype of the sample from which the
sequence was derived
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Mandatory value format

Example

free text
Language-dependent: this value may require translation for

International/National/Regional procedures

<INSDQualifier_value>popl</INSDQualifier_value>
<INSDQualifier_value>Bear Paw</INSDQualifier_value>

6.50 Qualifier

Definition

Mandatory value format

Example

product

name of the product associated with the feature, e.g., the mRNA of
an mRNA feature, the polypeptide of a CDS, the mature peptide of a
mat_peptide, etc.

free text
Language-dependent: this value may require translation for
International/National/Regional procedures

<INSDQualifier_value>trypsinogen</INSbQualifier_value> (when
qualifier appears in cDS feature)
<INSDQualifier_value>trypsin</INSDQualifier_value> (when qualifier
appears in mat_peptide feature)

<INSDQualifier_value>XYzZ neural-specific
transcript</INsbQualifier_value> (when qualifier appears in mRNA
feature)

6.51 Qualifier

Definition

Mandatory value format

Example

protein_id

protein sequence identification number, an integer used in a
sequence Tisting to designate the protein sequence encoded by the
coding sequence identified in the corresponding CDS feature key and
translation qualifier

an integer greater than zero

<INSDQualifier_value>89</INSDQualifier_value>

6.52 Qualifier

Definition

value format

proviral

this qualifier is used to flag sequence obtained from a virus or
phage that is integrated into the genome of another organism

none

6.53 Qualifier

Definition

value format

pseudo

indicates that this feature is a non-functional version of the
element named by the feature key

none

Comment The qualifier pseudo should be used to describe non-functional
genes that are not formally described as pseudogenes, e.g., CDS has
ru/ 03-26-01 [aTa: aHBapb 2024
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no translation due to other reasons than pseudogenization events.
Other reasons may include sequencing or assembly errors. In order
to annotate pseudogenes the qualifier pseudogene must be used,
indicating the TYPE of pseudogene.

6.54 Qualifier

Definition

Mandatory value format

Example

Comment

pseudogene

indicates that this feature is a pseudogene of the element named by
the feature key

TYPE

where TYPE is one of the following controlled vocabulary terms or
phrases:

processed

unprocessed

unitary

allelic

unknown

<INSDQualifier_value>processed</INSDQualifier_value>
<INSDQualifier_value>unprocessed</INSbQualifier_value>
<INSDQualifier_value>unitary</INSDQualifier_value>
<INSDQualifier_value>allelic</INSDQualifier_value>

<INSDQualifier_value>unknown</INSDQualifier_value>

Definitions of TYPE values:

processed - the pseudogene has arisen by reverse transcription of a
MRNA into cDNA, followed by reintegration into the genome.
Therefore, it has lost any intron/exon structure, and it might have
a pseudo-polyA-tail.

unprocessed - the pseudogene has arisen from a copy of the parent
gene by duplication followed by accumulation of random mutations.
The changes, compared to their functional homolog, include
insertions, deletions, premature stop codons, frameshifts and a
higher proportion of non-synonymous versus synonymous
substitutions.

unitary - the pseudogene has no parent. It is the original gene,
which is functional is some species but disrupted in some way
(indels, mutation, recombination) in another species or strain.
allelic - a (unitary) pseudogene that is stable in the population
but importantly it has a functional alternative allele also in the
population. i.e., one strain may have the gene, another strain may
have the pseudogene. MHC haplotypes have allelic pseudogenes.
unknown - the submitter does not know the method of
pseudogenization.

6.55 Qualifier

Definition

value format

Comment

rearranged

the sequence presented in the entry has undergone somatic
rearrangement as part of an adaptive immune response; it is not the
unrearranged sequence that was inherited from the parental germline

none

The rearranged qualifier must not be used to annotate chromosome
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rearrangements that are not involved in an adaptive immune
response; germline and rearranged qualifiers must not be used in
the same source feature; germline and rearranged qualifiers must
only be used for molecules that can undergo somatic rearrangements
as part of an adaptive immune response; these are the T-cell
receptor (TCR) and immunoglobulin loci in the jawed vertebrates,
and the unrelated variable Tymphocyte receptor (VLR) locus in the
jawless fish (lampreys and hagfish); germline and rearranged
qualifiers should not be used outside of the Craniata (taxid=89593)

6.56. Qualifier

Definition

Mandatory value format

Example

Comment

recombination_class

a structured description of the classification of recombination
hotspot region within a sequence

TYPE

where TYPE is one of the following controlled vocabulary terms or
phrases:

meiotic

mitotic

non_allelic_homologous

chromosome_breakpoint

other

<INSDQualifier_value>meiotic recombination</INsSDQualifier_value>
<INSDQualifier_value>chromosome_breakpoint</INsDQualifier_value>
specific recombination classes not yet in the recombination_class
controlled vocabulary must be annotated by entering “other” as the

recombination_class qualifier value and providing a brief
explanation of the novel recombination_class in a note qualifier

6.57. Qualifier

Definition

Mandatory value format

regulatory_class

a structured description of the classification of transcriptional,
translational, replicational and chromatin structure related
regulatory elements in a sequence

TYPE

where TYPE is one of the following controlled vocabulary terms or
phrases:

attenuator

CAAT_signal

DNase_I_hypersensitive_site

enhancer
enhancer_blocking_element
GC_signal
imprinting_control_region
insulator

Jocus_control_region
matrix_attachment_region
minus_35_signal
minus_10_signal
polyA_signal_sequence
promoter
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Example

Ccomment

recoding_stimulatory_region
recombination_enhancer
replication_regulatory_region
response_element
ribosome_binding_site
riboswitch

silencer

TATA_box

terminator
transcriptional_cis_regulatory_region
UORF

other

<INSDQualifier_value>promoter</INSbDQualifier_value>
<INSDQualifier_value>enhancer</INSDQualifier_value>
<INSDQualifier_value>ribosome_binding_site</INSDQualifier_value>

specific regulatory classes not yet in the regulatory_class
controlled vocabularymust be annotated by entering “other” as the
regulatory_class qualifier value and providing a brief explanation
of the novel regulatory_class in a note qualifier

6.58. Qualifier

Definition

Mandatory value format

Example

replace

indicates that the sequence identified in a feature’s location is
replaced by the sequence shown in the qualifier’s value; if no
sequence (i.e., no value) 1is contained within the qualifier, this
indicates a deletion

free text

<INSDQualifier_value>a</INSDQualifier_value>
<INSDQualifier_value></INSDQualifier_value> - for a deletion

6.59. Qualifier

Definition

value format

Comment

ribosomal_sTippage

during protein translation, certain sequences can program ribosomes
to change to an alternative reading frame by a mechanism known as
ribosomal slippage

none
a join operator, e.g.: [join(486..1784,1787..4810)] must be used in

the CDS feature location to indicate the location of
ribosomal_sTippage

6.60. Qualifier

Definition

Mandatory Value format

Example

rpt_family

type of repeated sequence; "Alu" or "Kpn", for example

free text

<INSDQuaTlifier_value>Alu</INSDQualifier_value>
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6.61 Qualifier

Definition

Mandatory value format

Example

Comment

rpt_type

structure and distribution of repeated sequence

one of the following controlled vocabulary terms or phrases:
tandem

direct

inverted

flanking

nested

terminal

dispersed

Tong_terminal_repeat
non_ltr_retrotransposon_polymeric_tract
centromeric_repeat

telomeric_repeat
x_eTlement_combinatorial_repeat
y_prime_element

other

<INSDQualifier_value>inverted</INSDQualifier_value>
<INSDQualifier_value>Tlong_terminal_repeat</INSDQualifier_value>

Definitions of the values:

tandem - a repeat that exists adjacent to another in the same
orientation;

direct - a repeat that exists not always adjacent but is in the
same orientation;

inverted - a repeat pair occurring in reverse orientation to one
another on the same molecule;

flanking - a repeat lying outside the sequence for which it has
functional significance (eg. transposon insertion target sites);
nested - a repeat that is disrupted by the insertion of another
element;

dispersed - a repeat that is found dispersed throughout the genome;
terminal - a repeat at the ends of and within the sequence for
which it has functional significance (eg. transposon LTRS);
Tong_terminal_repeat - a sequence directly repeated at both ends of
a defined sequence, of the sort typically found in retroviruses;
non_ltr_retrotransposon_polymeric_tract - a polymeric tract, such
as poly(dA), within a non LTR retrotransposon;

centromeric_repeat - a repeat region found within the modular
centromere;

telomeric_repeat - a repeat region found within the telomere;
x_element_combinatorial_repeat - a repeat region located between
the X element and the telomere or adjacent Y' element;
y_prime_element - a repeat region located adjacent to telomeric
repeats or X element combinatorial repeats, either as a single copy
or tandem repeat of two to four copies;

other - a repeat exhibiting important attributes that cannot be
described by other values.

6.62 Qualifier

Definition

rpt_unit_range

location of a repeating unit expressed as a range
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Mandatory value format

Example

Comment

<base_range> - where <base_range> 1is the first and last base
(separated by two dots) of a repeating unit

<INSDQualifier_value>202..245</INSDQualifier_value>
used to indicate the base range of the sequence that constitutes a

repeating unit within the region specified by the feature keys oriT
and repeat_region.

6.63 Qualifier

Definition

Mandatory value format

Example

Comment

rpt_unit_seq

jdentity of a repeat sequence

free text

<INSDQualifier_value>aagggc</INSDQualifier_value>
<INSDQualifier_value>ag(5)tg(8)</INsbQualifier_value>
<INSDQualifier_value>(AAAGA) 6 (AAAA) 1(AAAGA)12</INSDQualifier_value>

used to indicate the literal sequence that constitutes a repeating
unit within the region specified by the feature keys oriT and
repeat_region

6.64 Qualifier

Definition

Mandatory value format

Example

Comment

satellite

identifier for a satellite DNA marker, composed of many tandem
repeats (identical or related) of a short basic repeated unit

<satellite_type>[:<class>][ <identifier>] - where <satellite_type>
is one of the following:

satellite

microsatellite

minisatellite

<INSDQualifier_value>satellite: Sla</INSDQualifier_value>
<INSDQualifier_value>satellite: alpha</INSDQualifier_value>
<INSDQualifier_value>satellite: gamma III</INSDQualifier_value>
<INSDQualifier_value>microsatellite: DC130</INSDQualifier_value>

many satellites have base composition or other properties that
differ from those of the rest of the genome that allows them to be
identified.

6.65 Qualifier

Definition

Mandatory Value format

Example

segment

name of viral or phage segment sequenced
free text

<INSDQuaTlifier_value>6</INSDQualifier_value>

6.66 Qualifier

Definition

serotype

serological variety of a species characterized by its antigenic
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Mandatory value format

Example

Comment

properties

free text
Language-dependent: this value may require translation for
International/National/Regional procedures

<INSDQualifier_value>Bl</INSDQualifier_value>

used only with the source feature key; the Bacteriological Code
recommends the use of the term ’serovar’ instead of ’serotype’ for
the prokaryotes; see the International Code of Nomenclature of
Bacteria (1990 Revision) Appendix 10.B "Infraspecific Terms".

6.67 Qualifier

Definition

Mandatory value format

Example

Comment

serovar

serological variety of a species (usually a prokaryote)
characterized by its antigenic properties

free text
Language-dependent: this value may require translation for
International/National/Regional procedures

<INSDQualifier_value>0157:H7</INSDQualifier_value>

used only with the source feature key; the Bacteriological Code
recommends the use of the term ’serovar’ instead of ’serotype’ for
prokaryotes; see the International Code of Nomenclature of Bacteria
(1990 Revision) Appendix 10.B "Infraspecific Terms".

6.68 Qualifier

Definition

Mandatory value format

Examples

Comment

sex

sex of the organism from which the sequence was obtained; sex is
used for eukaryotic organisms that undergo meiosis and have
sexually dimorphic gametes

free text
Language-dependent: this value may require translation for
International/National/Regional procedures

<INSDQualifier_value>female</INSDQualifier_value>
<INSDQualifier_value>male</INSDQualifier_value>
<INSDQualifier_value>hermaphrodite</INsDQualifier_value>
<INSDQualifier_value>unisexual</INSDQualifier_value>
<INSDQualifier_value>bisexual</INSDQualifier_value>
<INSDQualifier_value>asexual</INSDQualifier_value>
<INSDQualifier_value>monoecious</INSDQualifier_value> [or
monecious]

<INSDQualifier_value>dioecious</INSDQualifier_value> [or diecious]

The sex qualifier should be used (instead of mating_type qualifier)
in the Metazoa, Embryophyta, Rhodophyta & Phaeophyceae; mating_type

qualifier should be used (instead of sex qualifier) in the
Bacteria, Archaea & Fungi; neither sex nor mating_type qualifiers
should be used in the viruses; outside of the taxa listed above,
mating_type qualifier should be used unless the value of the
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qualifier is taken from the vocabulary given in the examples above

6.69 Qualifier

Definition

Mandatory value format

Example

Comment

standard_name

accepted standard name for this feature

free text
Language-dependent: this value may require translation for
International/National/Regional procedures

<INSDQualifier_value>dotted</INSDQualifier_value>
use standard_name qualifier to give full gene name, but use gene

qualifier to give gene symbol (in the above example gene qualifier
value is Dt).

6.70 Qualifier
Definition

Mandatory value format

Example

Comment

strain

strain from which sequence was obtained

free text

Language-dependent: this value may require translation for
International/National/Regional procedures

<INSDQualifier_value>BALB/c</INSDQualifier_value>

feature entries including a strain qualifier must not include the
environmental_sample qualifier

6.71 Qualifier

Definition

Mandatory Vvalue format

Example

comment

sub_clone

sub-clone from which sequence was obtained

free text
Language-dependent: this value may require translation for
International/National/Regional procedures

<INSDQualifier_value>Tlambda-hiL7.20g</INSDQualifier_value>

a source feature must not contain more than one sub_clone
qualifier; to indicate that the sequence was obtained from multiple
sub_clones, multiple sources may be further described using the
feature key “misc_feature” and the qualifier “note”

6.72 Qualifier

Definition

Mandatory value format

Example

sub_species

name of sub-species of organism from which sequence was obtained
free text
Language-dependent: this value may require translation for

International/National/Regional procedures

<INSDQualifier_value>Tlactis</INSDQualifier_value>
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6.73 Qualifier sub_strain
Definition name or identifier of a genetically or otherwise modified strain

from which sequence was obtained, derived from a parental strain
(which should be annotated in the strain qualifier). sub_strain
from which sequence was obtained

Mandatory value format free text
Language-dependent: this value may require translation for
International/National/Regional procedures

Example <INSDQualifier_value>abis</INSDQualifier_value>

comment must be accompanied by a strain qualifier in a source feature;if
the parental strain is not given, the modified strain should be
annotated in the strain qualifier instead of sub_strain. For
example, either a strain qualifier with the value K-12 and a
substrain qualifier with the value MG1655 or a strain qualifier
with the value MG1655

6.74 Qualifier tag_peptide

Definition base location encoding the polypeptide for proteolysis tag of tmRNA
and its termination codon

Mandatory value format <base_range> - where <base_range> provides the first and last base
(separated by two dots) of the location for the proteolysis tag

Example <INSDQualifier_value>90..122</INSDQualifier_value>
comment it is recommended that the amino acid sequence corresponding to the

tag_peptide be annotated by describing a 5’ partial CDS feature;
e.g., CDS with a location of <90..122

6.75 Qualifier tissue_lib

Definition tissue library from which sequence was obtained

Mandatory Vvalue format free text
Language-dependent: this value may require translation for
International/National/Regional procedures

Example <INSDQualifier_value>tissue Tibrary 772</INSDQualifier_value>
6.76 Qualifier tissue_type
Definition tissue type from which the sequence was obtained

Mandatory value format free text
Language-dependent: this value may require translation for
International/National/Regional procedures

Example <INSDQualifier_value>liver</INsbQualifier_value>
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6.77 Qualifier

Definition

Mandatory value format

Example

Comment

trans]_except

translational exception: single codon the translation of which does
not conform to genetic code defined by organism or transl_table.

(pos:<location>,aa:<amino_acid>) where <amino_acid> is the three
Tetter abbreviation for the amino acid coded by the codon at the
base_range position

<INSDQualifier_value>(pos:213..215,aa:Trp) </INSDQualifier_value>
<INSDQualifier_value>(pos:462..464,aa:0THER) </INSDQualifier_value>
<INSDQualifier_value>(pos:1017,aa:TERM) </INSDQualifier_value>
<INSDQualifier_value>(pos:2000..2001,aa:TERM)
</INSDQualifier_value>

if the amino acid 1is not one of the specific amino acids Tisted in
Annex 1, paragraph 3, use OTHER as <amino_acid> and provide the
name of the unusual amino acid in a note qualifier; for modified
amino-acid selenocysteine use three Tletter abbreviation ’'Sec’ (one
letter symbol ’U’ in amino-acid sequence) for <amino _acid>; for
modified amino-acid pyrrolysine use three letter abbreviation ’'pPyl’
(one letter symbol '0’in amino-acid sequence) for <amino _acid>;
for partial termination codons where TAA stop codon is completed by
the addition of 3’ A residues to the mRNA either a single
base_position or a base_range is used for the Tocation, see the
third and fourth examples above, in conjunction with a note
qualifier indicating ‘stop codon completed by the addition of 3’ A
residues to the mRNA’.

6.78 Qualifier

Definition

Mandatory value format

Example

Comment

transl_table

definition of genetic code table used if other than universal or
standard genetic code table. Tables used are described in this
Annex

<integer>
where <integer> is the number assigned to the genetic code table

<INSDQualifier_value>3</INSbQualifier_value> - example where the
yeast mitochondrial code is to be used

if the transl_table qualifier is not used to further annotate a CDS
feature key, then the CDS is translated using the Standard Code

(i.e. Universal Genetic Code). Genetic code exceptions outside the
range of specified tables are reported in transl_except qualifiers.

6.79 Qualifier

Definition

value format

trans_splicing

indicates that exons from two RNA molecules are ligated in
intermolecular reaction to form mature RNA

none
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comment should be used on features such as CDS, mRNA and other features
that are produced as a result of a trans-splicing event. This
qualifier must be used only when the splice event 1is indicated in
the "join" operator, e.g.,
join(compTement(69611..69724),139856..140087) in the feature

Tocation
6.80 Qualifier translation
Definition one-Tletter abbreviated amino acid sequence derived from either the

standard (or universal) genetic code or the table as specified in a
transi_table qualifier and as determined by an exception in the
transl_except qualifier

Mandatory value format contiguous string of one-letter amino acid abbreviations from this
Annex paragraph 3, "X" is to be used for AA exceptions.

Example <INSDQualifier_value>MASTFPPWYRGCASTPSLKGLIMCTW</INSDQualifier_value>

comment to be used with CcDS feature only; must be accompanied by protein_id
qualifier when the translation product contains four or more
specifically defined amino acids; see transl_table for definition
and Tocation of genetic code Tables; only one of the qualifiers
translation, pseudo and pseudogene are permitted to further
annotate a CDS feature.

6.81 Qualifier variety

Definition variety (= varietas, a formal Linnaean rank) of organism from which
sequence was derived.

Mandatory value format free text
Language-dependent: this value may require translation for
International/National/Regional procedures

Example <INSDQualifier_value>insularis</INSsbQualifier_value>

comment use the cultivar qualifier for cultivated plant varieties, i.e.,
products of artificial selection; varieties other than plant and
fungal variatas should be annotated via a note qualifier, e.g.,
with the value
<INSDQualifier_value>breed:Cukorova</INsbDQualifier_value>
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[aHHasa rnaBa coOepXUT nepeyveHb BO3MOXHbIX (YHKUMOHAMNbHbBIX KMYen, KoTopble OyayT
NCNoNb30BaTbCA B aMUHOKMUCIIOTHBIX MOocnenoBaTenbHOCTAX. DYHKLUMOHAMNbHbBIE KIHOYM MepedncrieHbl B

andasMTHOM nopsake.

7.1 Feature Key

Definition

Ooptional qualifiers

Ccomment

ACT_SITE

Amino acid(s) involved in the activity of an enzyme
note

Each amino acid residue of the active site must be annotated
separately with the ACT_SITE feature key. The corresponding amino
acid residue number must be provided as the location descriptor in
the feature Tocation element.

7.2 Feature Key

Definition

Mandatory qualifiers

Comment

BINDING

Binding site for any chemical group (co-enzyme, prosthetic group,
etc.). The chemical nature of the group is indicated in the note
qualifier

note
Examples of values for the “note” qualifier: “Heme (covalent)” and

“Chloride.” where appropriate, the features keys CA_BIND, DNA_BIND,
METAL,and NP_BIND should be used rather than BINDING.

7.3 Feature Key

Definition

optional qualifiers

CA_BIND

Extent of a calcium-binding region

note

7.4 Feature Key

Definition

Mandatory qualifiers

Comment

CARBOHYD

Glycosylation site
note

This key describes the occurrence of the attachment of a glycan
(mono- or polysaccharide) to a residue of the protein. The type of
Tinkage (C-, N- or O-linked) to the protein 1is indicated in the
“note” qualifier. If the nature of the reducing terminal sugar is
known, its abbreviation is shown between parentheses. If three dots
"...’” follow the abbreviation this indicates an extension of the
carbohydrate chain. Conversely no dots means that a monosaccharide
is Tinked. Examples of values used in the “note” qualifier:N-Tinked
(GlcNAc...); O-Tinked (GlcNAc); O-linked (Glc...);C-linked
(Man)partial;o-1linked (Ara...).
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7.5 Feature Key

Definition

optional qualifiers

CHAIN

Extent of a polypeptide chain in the mature protein

note

7.6 Feature Key

Definition

Optional qualifiers

COILED

Extent of a coiled-coil region

note

7.7 Feature Key
Definition

optional qualifiers

COMPBIAS

Extent of a compositionally biased region

note

7.8 Feature Key

Definition

optional qualifiers
Comment

CONFLICT

Different sources report differing sequences.

note
Examples of values for the “note” qualifier: Missing; K -> Q; GSDSE

-> RIRLR; V -> A.

7.9 Feature Key

Definition

Mandatory qualifiers

Comment

CROSSLNK

Post translationally formed amino acid bonds.
note

Ccovalent linkages of various types formed between two proteins
(interchain cross-Tinks) or between two parts of the same protein
(intrachain cross-Tinks); except for cross-Tinks formed by disulfide
bonds, for which the “DISULFID” feature key is to be used. For an
interchain cross-Tink, the Tlocation descriptor in the feature
Tocation element is the residue number of the amino acid cross-
Tinked to the other protein. For an intrachain cross-1link, the
Tocation descriptor in the feature location element is the residue
numbers of the cross-linked amino acids in “x..y” format, e.g.
”42..50”. The note qualifier indicates the nature of the cross-Tlink;
at Teast specifying the name of the conjugate and the identity of
the two amino acids involved. Examples of values for the “note”
qualifier: “Isoglutamyl cysteine thioester (Cys-Gln);” “Beta-
methyllanthionine (Cys-Thr);” and “Glycyl lysine isopeptide (Lys-
Gly) (interchain with G-Cter in ubiquitin)”

7.10 Feature Key

Definition

DISULFID

Disulfide bond
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optional qualifiers

Comment

note

For an interchain disulfide bond, the Tocation descriptor in the
feature location element 1is the residue number of the cysteine
Tinked to the other protein. For an intrachain cross-1ink, the
Tocation descriptor in the feature location element is the residue
numbers of the Tinked cysteines in “x..y” format, e.g. ”42..50”. For
interchain disulfide bonds, the note qualifier indicates the nature
of the cross-1link, by identifying the other protein, for example,
“Interchain (between A and B chains)”

7.11 Feature Key DNA_BIND
Definition Extent of a DNA-binding region
Mandatory qualifiers note
Comment The nature of the DNA-binding region 1is given in the note qualifier.
Examples of values for the “note” qualifier: “Homeobox” and “Myb 2”
7.12 Feature Key DOMAIN
Definition Extent of a domain, which is defined as a specific combination of
secondary structures organized into a characteristic three-
dimensional structure or fold
Mandatory qualifiers note
Comment The domain type is given in the NOTE qualifier. where several copies
of a domain are present, the domains are numbered. Examples of
values for the “note” qualifier: “Ras-GAP” and “cadherin 1”
7.13 Feature Key HELIX
Definition Secondary structure: Helices, for example, Alpha-helix; 3(10)
helix; or Pi-helix
optional qualifiers note
Comment This feature is used only for proteins whose tertiary structure is
known. only three types of secondary structure are specified:
helices (key HELIX), beta-strands (key STRAND) and turns (key TURN).
Residues not specified in one of these classes are in a ’loop’ or
"random-coil’ structure.
7.14 Feature Key INIT_MET

Definition

optional qualifiers

comment

Initiator methionine

note

The location descriptor in the feature Tocation element is “1”. This
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feature key indicates the N-terminal methionine is cleaved off. This
feature is not used when the initiator methionine is not cleaved
off.

7.15 Feature Key

Definition

optional qualifiers

INTRAMEM

Extent of a region Tocated in a membrane without crossing it

note

7.16 Feature Key

Definition

Mandatory qualifiers

Ccomment

LIPID

Covalent binding of a 1ipid moiety
note

The chemical nature of the bound Tipid moiety is given in the NOTE
qualifier, indicating at least the name of the lipidated amino acid.
Examples of values for the “note” qualifier: “N-myristoyl glycine”;
“GPI-anchor amidated serine” and “S-diacylglycerol cysteine.”

7.17 Feature Key

Definition

Mandatory qualifiers

Comment

METAL

Binding site for a metal ion.

note

The note qualifier indicates the nature of the metal. Examples of

values for the “note” qualifier: “Iron (heme axial 1igand)”” and
“Copper”.

7.18 Feature Key

Definition

Mandatory qualifiers

comment

MOD_RES

Posttranslational modification of a residue

note

The chemical nature of the modified residue is given in the NOTE
qualifier, indicating at least the name of the post-translationally
modified amino acid. If the modified amino acid is Tisted in Section
4 of this Annex, the abbreviation may be used in place of the the
full name. Examples of values for the “NOTE” qualifier: “N-
acetylalanine”; “3-Hyp”; and “MeLys” or “N-6-methyllysine"

7.19 Feature Key

Definition

optional qualifiers

MOTIF

Short (up to 20 amino acids) sequence motif of biological interest

note

7.20 Feature Key

Definition

MUTAGEN

Site which has been experimentally altered by mutagenesis
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optional qualifiers note
7.21 Feature Key NON_STD
Definition Non-standard amino acid
optional qualifiers note
Comment This key describes the occurrence of non-standard amino acids
selenocysteine (U) and pyrrolysine (0) in the amino acid sequence.
7.22 Feature Key NON_TER
Definition The residue at an extremity of the sequence is not the terminal
residue
Optional qualifiers note
Comment If applied to position 1, this means that the first position is not
the N-terminus of the complete molecule. If applied to the Tast
position, it means that this position is not the C-terminus of the
complete molecule.
7.23 Feature Key NP_BIND
Definition Extent of a nucleotide phosphate-binding region
Mandatory qualifiers note
comment The nature of the nucleotide phosphate 1is indicated in the note
qualifier. Examples of values for the “note” qualifier: “ATP” and
“FAD”.
7.24 Feature Key PEPTIDE
Definition Extent of a released active peptide
optional qualifiers note
7.25 Feature Key PROPEP
Definition Extent of a propeptide
optional qualifiers note
7.26 Feature Key REGION

Definition

optional qualifiers

Extent of a region of interest in the sequence

note
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7.27 Feature Key

Definition

optional qualifiers

REPEAT

Extent of an internal sequence repetition

note

7.28 Feature Key

Definition

Optional qualifiers

SIGNAL

Extent of a signal sequence (prepeptide)

note

7.29 Feature Key

Definition

Mandatory qualifier

Comment

SITE

Any interesting single amino-acid site on the sequence that is not
defined by another feature key. It can also apply to an amino acid
bond which is represented by the positions of the two flanking amino
acids

note

when SITE is used to annotate a modified amino acid the value for
the qualifier “note” must either be an abbreviation set forth in in
Section 4 of this Annex or the complete, unabbreviated name of the
modified amino acid.

7.30 Feature Key

Definition

source

Identifies the source of the sequence; this key is mandatory; every
sequence will have a single source feature spanning the entire
sequence

Mandatory qualifiers mol_type
organism
optional qualifiers note
7.31 Feature Key STRAND

Definition

optional qualifiers

Comment

Secondary structure: Beta-strand; for example Hydrogen bonded beta-
strand or residue in an isolated beta-bridge

note

This feature is used only for proteins whose tertiary structure is
known. only three types of secondary structure are specified:
helices (key HELIX), beta-strands (key STRAND) and turns (key TURN).
Residues not specified in one of these classes are in a ’loop’ or
’random-coil’ structure.
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7.32 Feature Key

Definition

optional qualifiers

TOPO_DOM

Topological domain

note

7.33 Feature Key

Definition

Optional qualifiers

TRANSMEM

Extent of a transmembrane region

note

7.34 Feature Key

Definition

optional qualifiers

TRANSIT

Extent of a transit peptide (mitochondrion, chloroplast, thylakoid,
cyanelle, peroxisome etc.)

note

7.35 Feature Key

Definition

optional qualifiers

comment

TURN

Secondary structure Turns, for example, H-bonded turn (3-turn, 4-
turn or 5-turn)

note

This feature 1is used only for proteins whose tertiary structure is
known. only three types of secondary structure are specified:
helices (key HELIX), beta-strands (key STRAND) and turns (key TURN).
Residues not specified in one of these classes are in a ’loop’ or
"random-coil’ structure.

7.36 Feature Key

Definition

optional qualifiers

Comment

UNSURE

Uncertainties in the sequence
note

Used to describe region(s) of an amino acid sequence for which the
authors are unsure about the sequence presentation.

7.37 Feature Key

Definition

optional qualifiers

VARIANT

Authors report that sequence variants exist.

note

7.38 Feature Key

Definition

VAR_SEQ

Description of sequence variants produced by alternative splicing,
alternative promoter usage, alternative initiation and ribosomal
frameshifting
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optional qualifiers

note

7.39 Feature Key

Definition
Mandatory qualifiers

Comment

ZN_FING

Extent of a zinc finger region
note

The type of zinc finger is indicated in the note qualifier. For
example: “GATA-type” and “NR C4-type”
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Paspen 8 KBanudukatopbl 4N aMUMHOKUCNOTHbIX NocrieaoBaTenbHOCTEN

D,aHHaﬂ rnaBa CoOAEepPXUT nepevyeHb BO3MOXHbIX KBaJ'IVI(bI/IKaTODOB, KOTOpble 6y,EI,yT ncnosrb3oBaTbCA B
aMUWHOKNCIOTHbLIX NocrneaoBaTesibHOCTAX.

Ecnu cdopmaTt 3HayeHuss npeacTaBnseT coboi cBOOOAHbLIN TEKCT, 3aBUCALMIA OT SA3blka, Heobxoaumo
MCMONb30BaTh OAHO U3 CNeayHLLMX 3HAYEHUI:

1) anemeHT INSDQualifier value;unmxe
2) anemeHT NonEnglishQualifier value;unu xe
3) kak anemeHT INSDQualifier value, Tak v anemeHT NonEnglishQualifier value.

Ecnn dopmaTr 3HavyeHus He onpefensieTcs Kak CBOOOAHbLIN TEKCT, 3aBUCALUUA OT s3blka, AOIMKEH
ncnonb3oBatbca anemeHT INSDQualifier value, a anemeHT NonEnglishQualifier value
He JOIMKeH UCNoNb30BaTbCA.

MOXAJTYNCTA, OBPATUTE BHUMAHME: Mio6oe 3HauveHne kBanudukatopa, NpeaycMOTPEeHHoe ANs
KBanudgukatopa co 3HadeHnem dopmarta “free text” («cBOOOOHBLIN TEKCT»), MOXET noTpeboBaTb
nepeBofa [ANS MEeXOYHAapOAHbIX, HauUMOHAmNbHbIX WAWM pervoHanbHbiX npouenyp. CuuTtaertcsi, 4TO
KBanudukaTopbl, MNepedvucrieHHble B crniefylowen Tabnuue, umeloT 3HavyeHWst CBOOOOHOro TeKcTa,
3aBUcALLME OT A3blKa:

Tabnuua 6: Cnncok KBaJ'IVI(bVIKaTOpOB CO 3HayeHusiIMM cBOOOOHOro TEKCTa, 3aBUCALMMM OT A3blka Ans
aMWHOKNCIIOTHLIX NOCneaoBaTeNbHOCTEN

MmaBa Keanundukatop cBobogHoOro Tekcta
3aBUCALLETO OT A3blKa

8.2 note
8.3 organism
8.1 qQualifier mol_type
Definition In vivo molecule type of sequence

Mandatory value format protein

Example <INSDQualifier_value>protein</INSDQualifier_value>

Comment The "mol_type" qualifier is mandatory on the source feature key.
8.2 qualifier note

Definition Any comment or additional information

Mandatory value format free text
Language-dependent: this value may require translation for
International/National/Regional procedures

Example <INSDQualifier_value>Heme (covalent)</INSDQualifier_value>
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Comment

The “note” qualifier is mandatory for the feature keys: BINDING;
CARBOHYD; CROSSLNK; DISULFID; DNA_BIND; DOMAIN; LIPID; METAL;
MOD_RES; NP_BIND; SITE and ZN_FING

8.3 qQualifier

Definition

Mandatory value format

Example

Ccomment

organism

Scientific name of the organism that provided the peptide
free text

Language-dependent: this value may require translation for
International/National/Regional procedures

<INSDQualifier_value>Homo sapiens</INSDQualifier_value>

The “organism” qualifier is mandatory for the source feature key.

ru/03-26-01

Oara: aHBapb 2024



CITPABOYHUK 110 MIHO®OPMALIUN U [JOKYMEHTALNN
B OBJIACTU UHTEJIJIEKTYAJIbHON COECTBEHHOCTU

INTELLECTUAL PROPERTY

Crannaptel — ST.26 crpanumna: 3.26.1.62

Paspen 9 Tabnuubl reHeTUYECKUX KOOOB

Tabnvua 7 npepactaenseT Tabnuubl [eHeTudecknx Kopgos, KoTopble OyAyT uvcnonb3oBaTbCsa AnNS
npeobpasoBaHns KOOMPYKOLMX MocnefoBatenbHocTen. 3HadyeHneM Ana kBanudukaTopa trans_table
SABNAETCA HOMep, MNPUCBOEHHbLIN COOTBETCTBYOLLEW Tabnuue reHeTudeckoro kopa. [pe CDS
onucbiBaeTca kBanudukatopom npeobpasoBaHua, HO He kBanudukatopom transl table, ans
npeobpasoBaHusi ncnonb3yetcst No ymonyaHuio Standard Code (ctaHgapTHbin kog) — 1. (Mpumevanue:
Tabnuubl reHeTnyecknx kogoB 7, 8, 15 n 17-20 He CyLleCTBYKOT, MO3TOMY 3TW 4ucrna OTCYTCTBYIOT B
Tabnuvue 7).

Table 7: Genetic Code Tables
1 - Standard Code

AAS = FFLLSSSSYY**CC*WLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
starts = ---M--------------- Mo—mmmm oo oo oo - R e
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

2 - Vertebrate Mitochondrial Code

AAS = FFLLSSSSYY**CCWWLLLLPPPPHHQQRRRRIIMMTTTTNNKKSS**VVVVAAAADDEEGGGG
StArts = ——---- - m oo oo oo —m oo MMMM = = = = = = = == == == — - [
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

3 - Yeast Mitochondrial Code

AAS = FFLLSSSSYY**CCWWTTTTPPPPHHQQRRRRIIMMTTTTNNKKSSRRVVVVAAAADDEEGGGG
STArtS = = - - - oo oo oo MM----— oo oo - Mo-mm oo oo o -
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

4 - Mold, Protozoan, Coelenterate Mitochondrial Code &
Mycoplasma/Spiroplasma Code

AAS = FFLLSSSSYY**CCWWLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
starts = --MM--------—---—---- L MMMM = = = == == === - = — - - e
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggygyag

Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
5 - Invertebrate Mitochondrial Code

AAS = FFLLSSSSYY**CCWWLLLLPPPPHHQQRRRRIIMMTTTTNNKKSSSSVVVVAAAADDEEGGGG
Starts = ---M------ - MMMM = = = = = = = == = - = - — - Mo—mmm oo m - - - -
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

6 - Ciliate, Dasycladacean and Hexamita Nuclear Code

AAs = FFLLSSSSYYQQCC*WLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
StArtS = = - - oo oo e oo R et
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaaggggggggggggggygg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

9 - Echinoderm and Flatworm Mitochondrial Code

AAs = FFLLSSSSYY**CCWWLLLLPPPPHHQQRRRRIIIMTTTTNNNKSSSSVVVVAAAADDEEGGGG
StArtS = = - - oo oo oo R e R it
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaaggggggggggggggygg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
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10 - Euplotid Nuclear Code
AAs = FFLLSSSSYY**CCCWLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = ------ - - mm e m o m oo R e
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggygggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
11 - Bacterial I, Archaeal and Plant Plastid Code
AAs = FFLLSSSSYY**CC*WLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
starts = ---M--------------- M---mmm o — - - MMMM = - = = = = = == = - = - — - L et
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggyggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

12 - Alternative Yeast Nuclear Code

AAs = FFLLSSSSYY**CC*WLLLSPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = ------------"-"--"---- M- === === e
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

13 - Ascidian Mitochondrial Code

AAs = FFLLSSSSYY**CCWWLLLLPPPPHHQQRRRRIIMMTTTTNNKKSSGGVVVVAAAADDEEGGGG
Starts = ---M------ oo e oo [ Mo-mmmmmm - - -
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggygggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

14 - Alternative Flatworm Mitochondrial Code

AAS = FFLLSSSSYYY*CCWWLLLLPPPPHHQQRRRRIIIMTTTTNNNKSSSSVVVVAAAADDEEGGGG
Starts =  ------------- - - m e m e —m—m———m— - M- s s s s e -
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
Starts = --------------"--"-"-~--—-“"—"—-~-~—-"—-"———-—----—-- M------ - - - - - -
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

16 - Chlorophycean Mitochondrial Code

AAs = FFLLSSSSYY*LCC*WLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = ——--—mmmmm e mmmmmmm— oo e
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggyggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

21 - Trematode Mitochondrial Code

AAS = FFLLSSSSYY**CCWWLLLLPPPPHHQQRRRRIIMMTTTTNNNKSSSSVVVVAAAADDEEGGGG
starts =
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggdgdgggggggggagg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
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22 - Scenedesmus obliquus Mitochondrial Code

AAs = FFLLSS*SYY*LCC*WLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = -------------"-"-"—-"—"—-"-"-"--"—-"—-"—"—-"--"-"-"-"-"-- M----- - - - - - -
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaaggggggggggggggygg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

23 - Thraustochytrium Mitochondrial Code

AAs = FF*LSSSSYY**CC*WLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = ---------"--"-"-"—-"-"—---—--—“—- - ———— M--M--------—--—--—--- M---=-=-=-=-=-=-=-=--
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

24 - Pterobranchia Mitochondrial Code

AAs = FFLLSSSSYY**CCWWLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSSKVVVVAAAADDEEGGGG
Starts = =M - M- mmmm - - - — M- == == M-----—---—=-
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

25 - Candidate Division SR1 and Gracilibacteria Code

AAS = FFLLSSSSYY**CCGWLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = =-=--M —---c-cecmmm e r e — e - - = = N ] R
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

26 - Pachysolen tannophilus Nuclear Code

AAS = FFLLSSSSYY**CC*WLLLAPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = ------------------- M----------=-=-=--- M------- - - - - m - - -
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaaggggggggggggggag
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

27 - Karyorelict Nuclear Code

AAs FFLLSSSSYYQQCCWWLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
starts = -------------- Hom o mm oo s Moo m oo m o

Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggdggggggggggyggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = ‘tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

28 - Condylostoma Nuclearr Code

AAs = FFLLSSSSYYQQCCWWLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = —---mmmm e EF L e - - - L e L R L
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

29 - Mesodinium Nuclear Code

AAS = FFLLSSSSYYYYCC*WLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
STArtS = —-- - - m o m e R
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaaggggggyggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

30 - Peritrich Nuclear Code

AAS = FFLLSSSSYYEECC*WLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = —------ oo oo [
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggygggggygggggggyg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag
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Crannaptel — ST.26 ctpanuna: 3.26.1.65
31 - Blastocrithidia Nuclear Code
AAs = FFLLSSSSYYEECCWWLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSRRVVVVAAAADDEEGGGG
Starts = ---------- R [ et
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggggg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

33 - Cephalodiscidae Mitochondrial UAA-Tyr Code

AAs = FFLLSSSSYYY*CCWWLLLLPPPPHHQQRRRRIIIMTTTTNNKKSSSKVVVVAAAADDEEGGGG

starts = ---M----------——--- Mommmmmmmmmmm oo Mommmmmmmm o - R
Basel = ttttttttttttttttccccccccccccccccaaaaaaaaaaaaaaaagggggggggggggygygg
Base2 = ttttccccaaaaggggttttccccaaaaggggttttccccaaaaggggttttccccaaaagggg
Base3 = tcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcagtcag

[[Mpunoxenue 2 cnenyer]
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