Harmonized Sequences

We retrieved nucleotide sequences from the indicated species and protein (via the CDS), and ran them
through http://biocatalysis.uni-graz.at/sites/codonharmonizer.html

We used the same species as the origin organism unless otherwise noted.

Human (Homo Sapiens) - Protein: NP_000116.2

ATG
CTG
GAC
GCA
TTT
CTG
GAA
GAC
GAA
GTC
TGT
CGA
TTG
CGC
AGC
TAC
GAA
CAG
GAA
GAA
CAG
AGC
ACT
TTA
AAA
GCT
AGC
GTC

ACC
GAA
AGC
GCA
GGT
CAT
AAC
AAC
AGC
TGG
CCG
AAG
AAG
GCT
CTG
GAC
CTG
GTC
CAT
GGT
GGA
AGC
TTG
TTA
TGT
CCG
ACT
TGA

ATG
CCG
AGC
AAC
AGC
CCcC
GAA
AGA
GCA
AGC
GCA
TGT
CAT
GCA
ACT
CCG
GTA
CAT
CCG
ATG
GAA
ACC
ATC
TTA
AAA
ACT
TCT

ACC
CTG
AAA
GCT
AAC
CCcC
CCG
CGG
AAA
TGT
ACC
TAC
AAA
AAC
GCA
ACC
CAT
TTG
GGA
GTT
GAA
CTG
CAT
ATC
AAC
AGC
TCG

TTA
AAC
CCG
CAG
GGT
CCcC
AGC
CAG
GAA
GAA
AAC
GAA
CGG
TTG
GAC
CGC
ATG
CTA

GAA
TTC

CTG
TTA
GTT
CGA
CAT

CAT
CGA
GCA
GTC
CTG
CAG
GGT
GGG
ACT
GGT
CAG
GTT
CAG
TGG
CAG
CCG
ATC
GAA
CTA
ATC
GTT
AGC
ATG
AGC
GTT
GGA
AGC

ACC
CCcC
GTT
TAC
GGA
CTG
TAC
GGT
CGG
TGT
TGT
GGA
CGC
CCG
ATG
TTT
AAC
TGT
CTG
TTT
TGT
CTG
GCA
CAT
CCG
GGA
TTG

AAG
CAG
TAC
GGG
GGG
TCG
ACT
CGC
TAC
AAA
ACC
ATG
GAC
AGC
GTC
TCT
TGG
GCA
TTC
GAC
TTA
GAA
AAA
ATC
TTA
GCT
CAA

GCT
TTA
AAC
CAG
TTT
CCG
GTT
GAA
TGT
GCA
ATA
ATG
GAC
CCcC
TCT
GAA
GCT
TGG
GCT
ATG
AAG
GAA
GCT
CGC
TAC
AGC
AAA

AGC
AAA
TAC
ACC
CCG
TTT
CGG
CGC
GCT
TTT
GAC
AAG
GGA
TTA
GCA
GCT
AAA
CTA
CCG
CTG
AGC
AAA
GGT
CAT
GAC
GTT
TAC

GGA
ATC
CCG
GGT
CCG
CTG
GAA
TTG
GTT
TTT
AAG
GGG
GAA
ATG
TTG
TCG
CGC
GAA
AAC
CTG
ATA
GAC
CTG
ATG
CTG
GAA
TAC

ATG
CCG
GAA
TTA
TTA
CAG
GCA
GCA
TGT

AAC
GGA
GGT
ATC
TTG
ATG
GTT
ATC
TTG
GCT
ATA
CAT
ACC
TCT
CTG
GAA
ATC

GCA
CTG
GGT
CCG
AAC
CCG
GGT
TCT
AAC
CGC
CGC
ATA
CGC
AAG
GAC
ATG
CCG
CTG
TTA
ACA
TTG
ATC
CTG
AAC
CTG
ACT
ACT

CTA
GAA
GCA
TAC
AGC
CAT
CCcC
ACC
GAC
TCT
CGC
AGA
GGG
CGG
GCT
GGT
GGT
ATG
TTG
TCT
TTG
CAT
CAG
AAG
GAA
GAC
GGA

CTG
CGC
GCA
GGT
GTT
GGT
CCcC
AAC
TAC
ATA

AAG
GAA
AGC
GAA
CTC
TTC
ATA
GAC
AGC
AAC
AGA
CAG
GGT
ATG
CAA
GAA

CAT
CCG
TAC
CCG
AGC
CAG
GCT
GAC
GCT
CAA
AGC
GAC
GTT

CCG
CTG
GTT
GGG
CGC
CGC
AGC
GTC
CAG
ATG
CTG
AGC
GCT

Rainbow Trout (Oncorhynchus myKkiss) - Protein: NP_001117821.1

ATG
ACC
AAT
TAC
CAT
GTT
TTA
AAC
GCT
TTC
ATT
AAA
AAA
AAG
TCT
CTG

CTG
CTG
ATG
GAT
GGC
AGC
CCG
CAG
GGA
GCA
CAA
AGC
GAT
CCG
TTA
CTG

GTG
GAA
TAT
TAT
CCG
AGC
AGC
CTG
TCC
AGC
GGA
TGT
CGG
TAT
AAC
CAG

CGC
AGC
CCG
ACA
CCG
AGC
CAG
TCC
GGA
GGA
CAT
CAG
GGA
GGA
GGA
GGA

CAG
CAT
GAA
GCA
TCG
CCG
TCC
GCT
GTG
TAT
AAC
GCT
GGA
GAT
GGA
GCT

AGC
GTG
GAA
CCG
GAC
CAG
TAT
TCC
CGC
CAT
GAT
TGT
CGA
CTG
GGC
GAA

CAC
ATT
ACA
GCA
GGC
TTA
TAT
GAA
GTT
TAT
TAT
CGG
GTA
GAA
GGC
CCG

ACT
AGC
CGG
CAA
AGC
AGC
CTG
GAA
TTC
GGC
ATG
TTA
TTA
CAT
TGG
CCcC

CAG
CCG
GGC
GGC
ATG
CCG
GAA
AAA
GAA
GTA
TGT
CGC
CGC
CGC
AGA
GCA

ATA
CCG
GGA
CCcC
CAG
CAG
ACC
TTA
ATG
TGG
CCG
AAA
AAA
ACA
GGA
CTG

AGC
AAG
GGA
GCA
AGC
TTA
TCG
TGT
GCA
AGC
GCT
TGT
GAC
GCT
CCG
TGT

AAG
TTA
GGA
CCG
CTG
AGC
AGC
ATT
AAT
TGT
ACG
TAC
AAA
CCG
CGC
AGC

CCG
TCC
GCT
TTA
GGC
CCG
ACA
GCA
GAA
GAA
AAT
GAG
CGA
CCG
ATT
AGA

TTA
CCG
GCA
TAC
AGC
TTT
CCG
AGC
ACT
GGC
CAG
GTT
TAC
CAG
ACC
CAG

GGC
CAG
GCA
TAT
TCT
TTA
CTA
GAC
CGC
TGT
TGT
GGA
TGT
GAT
ATG
AAA

GCT
CAG
TTC
AGC
CCG
CAT
TAC
CGC
TAT
AAG
ACA
ATG
GGC
GGA
CCG
GTT

CAG
CTG
GAA
GGA
CCcC
CAG
TTT

TCT
GGA
TGT
AGA
GGA

CcccC
ACC
GAC
TTA
AAC
TTT
GGA
CTG
CAT
GAA
GAC
CAT
GAA

CCG
CCcC
AAT
ACC
ACC
CCG
CGC
CAG
TGT
GCA
ATG
GTT
CCG
GGA
CCG
GCA

ATC
GGT
TTT
AGC
AGC
GTT
TAC
GGA
GGT
CAT
CAG
CGC
AGC
AAC
ATA
AAC
TTG
GTC
CAG
CGG
GTT
GAC
CAG
CAT
GCA
TTG
GGG

TTA
ACC
TAT
ACC
GGC
CCG
TCG
CAG
GCT
TTT
GAT
AAG
GCT
CGC
GAG
CGG

CAA
GAA
AAC
GAA
CCcC
CCG
CGC
TCT
TAC
AAC
GCA
GGA
GCT
AGC
TTA
CTG
ACC
TGG
GGA
ATG
TAC

CGC
CTG
CAT
GCA
TTT

CGC
ACC
CTG
CCG
CCG
AGC
TCT
TCG
GTG
TTT
CGC
GGC
GGA
AAT
CAG
CCG

GGA
GTT
GCA
GCT
CTG
TAC
CCG
ATG
CAT
GAC
TGT
GGA
GGA
CTG
TAC
GCT
TTA
CGG
AAG
ATG
ACA
ATC
CTG
TAC
CGG
ACT
CCG

AGC
CCG
GAC
CAG
CTG
CAT
GTT
TAT
TGT
AAG
AAC
GGC
GAT
AGC
GTT
TAT

AAC
TAC
GCT
GCT
ATG
TAC
AAC
GCT
TAC
TAC
CGC
CGC
GAC
GCA
AGC
GAC
CAT
AGC
TGT
AAC
TTC
ACA
GCA
AGC
CTA
GCT
GCA

AGG
AAT
GGC
GAC
GTT
CAC
GTA
TCT
AGC
CGC
AGA
CTC
CGC
AGC
CTG
ACA

GAA
CTG
GCA
GCT
CTA
CTG
TCT
ATG
GGA
ATG
TTA
ATG
ATG
TTG
GAA
CGC
GAC
ATG
GTA
CTG
CTG
GAC
CAG
ATG
CAT
GGT
ACT

ACT
AGC
GGA
GCA
TTC
GGA
ACC
GCT
GAT
AGC
CGC
AGA
GAA
AGC
TTT
GAA


http://biocatalysis.uni-graz.at/sites/codonharmonizer.html

GTG ACC ATG ATG ACC CTG TTA ACC AGC ATG GCT
AAA AAG GTA CCG GGA TTT CAG GAA CTG AGC TTA
CTG GAA GTT CTG ATG ATT GGC TTA ATA TGG CGA
CAG GAT TTA ATA CTG GAT CGC TCT GAG GGA GAT
TTA CTG GCA ACG GTT AGC CGG TTT CGG ATG CTC
GCA ATT ATT CTC TTA AAT AGC GGA GCA TTT AGC
AGC TCG GCT GTT GAG AGC ATG CTG GAT AAT ATT
GGC GCA AGC GTT CAG CAG CAG CCG CGC CGA CAG
CAC ATG AGC AAT AAG GGC ATG GAA CAT CTC TAT
GAT CTG TTA CTG GAA ATG CTG GAT GGA CAT CGA
GAG CAG ACC GAA GGC CCG AGC ACC ACC ACG AcCC
GGC AGC CAG GAC ACC CAT ATT CGC AGC CCG GGA
GAT CAG ATG CCG ATA CCC TGA

GAT
CAC
AGC
TGT
AAG
TTT
ACC
GCA
AGC
TTA
ACC
AGC

GAT
ATT
GTT
CTG
TGT
GAT
CAG
ATA
CAA
AGC
GGA

GAA
CAG
CAT
GAA

AGC
GCA
TTA
AAG
AGC
ACA
GTA

Sumatran orangutan (Pongo abelii) - Protein: PNJ79031.1

(Codon usage table from Pongo pygmeus)

ATG GCT ATG GAG AGC GCA AAA GAA ACA CGG TAT
CAT TAC GGA GTC TGG AGC TGT GAA GGC TGT AAA
GAC TAC ATG TGT CCG GCA ACC AAC CAA TGT ACC
TGT CGG TTA CGG AAA TGT TAT GAG GTT GGA ATG
GGA CGC ATG TTG AAA CAT AAA CGG CAG CGC GAC
GGA GAC ATG CGC GCT GCA AAC TTG TGG CCG AGC
CCC GCA TTG AGC CTG ACT GCA GAC CAG ATG GTC
TAC AGC GAA TAC GAC CCG ACC CGC CCG TTT TCC
GCT GAC CGC GAA CTG GTA CAT ATG ATC AAC TGG
TTA CAT GAC CAG GTC CAT TTG CTC GAG TGT GCA
CGG AGC ATG GAA CAT CCG GGA AAA TTA CTG TTC
AAA TGT GTA GAA GGC ATG GTT GAA ATC TTT GAC
ATG AAC CTG CAG GGA GAA GAA TTC GTT TGT TTA
CAT GTA GAG GCT AAA AAA CGC ATC CTG AAC TTG

TGT
GCA
ATC
ATG
GAC
CCC
TCC
GAA
GCT
TGG
GCT
ATG
AAA
CAT

GCT
TTT
GAC

GGA
TTA
GCA
GCT

CTC
CCG
CTG
AGC
CCG

GTT
TTT

GGG
GAA
ATG
TTG
TCG
CGC
GAA
AAC
CTG
ATC
AAA

CTG
GTT
TGT
GGA
CCG
AAT
TTA
CTG
TGT
CCG
GGC
TTA

TGT

AAC
GGA
GGC
ATC
TTG
ATG
GTT
ATC
TTG
GCT
ATC
ATA

GTT
CAG
CCG
ATG
GAA
AGC
ATT
TTA

GGC
AGC
CAG

AAC
CGC
CGC
ATA
CGC

GAC
ATG
CCG
CTG
TTA
ACA
TTG
TTC

California Condor (Gymnogyps californianus) - Protein: AID55020.2

(Codon usage table was from Gallus Gallus)

ATG AGC CTG TGT GCT AGC AGC CAT AAA GAC TTC
AAC AAA ACA GAA ATC AAA AAC TCT CCG GCG GGG
AGC ACT TTG ACA GCT GAA CAT TCC CCG GTC TAC
TAC AGC GCT ATG GCT TTT TGT TCC CCG GCG GTT
TCT GAA TCC GCT AGC GTT CGC CAA ACT TCT AGC
AGC CCG CTG ACT TTG CAT TGT CAG TCT TCG TTG
GAA GCT CGC CCG ATA GAA CCG GTT CTA CCG GTT
AAC GAC TGT ACA AGC CCG ATC GCT AAC AAC CCG
TGT TCC GAC TAC GCG TCT GGC TAT CAT TAC GGC
AAA CGC TCC ATC CAA GGC CAC AAC GAC TAT ATC
AAC CGC CGG AAA AGC TGT CAG GCT TGT CGG CTA
GGC TCT CGC CGC GAA CGA TGT GGC TAC CGG ATC
CAC TGT ATC GGC AAA GCG AAA AAA TAT CAC GAA
ACA GTC TCC CCA GAA CAG TTC GTC CTA ACA CTA
CGA CCG AGC AAA CCG TTT ACT GAA GCA AGC ATG
CTG GTC CAT ATG ATC GGG TGG GCA AAA AAA ATC
GTA CGC TTA TTG GAA AGC TGT TGG ATG GAA GTC
CAC CCG GGA AAA CTA ATC TTC GCT CCG GAC TTG
GGC ATC TTG GAA ATC TTC GAC ATG TTA CTG GCA

AGC
ATC
ATC
ATG
CCG
CTG
ACA
GGC
GTC
TGT
CGG
CTG
ACT
TTG
ATG
CCG
CTA
GTA
ATG

CAG
GTC
CCG
AAC
AAC
TAC
CGC
TCT
TGG
CCG

CGA
GCT
GAA
ATG
GGC
ATG
CTA
ACA

TTG
AGC
AGC
TAT
GCT
GCT
GAA

TCT
GCG
TGT
AGC
ACA
GCT
AGC
TTT
GTC
GAC
TCG

CTG
CCG
CCG
AAC
CTA
GAA
ATA
CGC
TGT
ACA
TAC
CAC
CGG
GAA
CTG
ATC
GGG
CGC
CGC

CCG
GTC
TAT
ATC
TGG
CAG
CTA
GAC
GAA
AAC
GAA
CGA
GTA
CCG
ACA
GAC
TTG
GAC
TTT

CAT
CTG
GGA
GCT
GAA
GTT
CAT
CTG
AAT
AAG
AGC
TAC

GAC
TCC
CGC
CGA
GGG
CAT
GCT
GGC
GGC
ATG
TTG
TCT
TTG
GGA

TTG
CCG
ATG
ACA
AGC
CCG

GCA
GGC
CAA
GTT
AAC

CCG
AAA
TTA
ATG
GAA
CGA

ATG
CTG
AAG
GAA
TTC
GAA
CAT
TTA
AAG
GTT
ATA
GGC

TAC
ATC

GAG
AGC
GAA
CTC
TTC
ATC
GAC
AGC
AAC
AAC

CAG
TAT
GAA
AGC
GCG
AAA
CGC
CAT
TGT
TGT
GGC
TCT
GAA
AAC
CTG
AGC
TGG
GGA
GAA

ATT
GAA
TTA
ATT
GTT
AGC
ATT
TCC
GTT
GCA
GGA
AGC

GCT
CAA
AGC
GAC
GTT

CCG
CTG
GTT
GGG
CGC
CGG
AGC
AAA

GAC
AGC
AAC
AAC
CCG
TCC

TTT
AAA
ACT
ATG
GAA
GTC
GTT
GCT
TTA
CGC
AAA
CTG

GCT
TCT
ATT
TTT
TGT
TTA
AGC
CAT
CCG
CAA
CCcC
CCG

TCT
GGA
TGT
CGA
GGA

CCG
ACC
GAC
TTA
AAC
TTT
GGG
TAG

ATC
TGT
CGC
TTC
GGC
CCA
ACT
TGT
GCT
ATA
ATG
GAC
CTG
TTG
GAC
TAC
TCT
TGT

TGG
AGC
TTT
GAT
TTA
CAT
CAC
ATT
CTG
GCT
ATG
AGC

GGC
CAT
CAG
CGC
AGC
AAC
ATA
AAC
TTG
GTC
CAG
CGG
ATC

GGC
AAC
CAC
GGG
CAC
TGG
AAC
GCT
TTT
GAC

CAG
TTA
GTT
AAA
GAC
ATC
GTA
CTG

GCT
TGG
GCA
ATG
AAG
AAT
TCC
CGC
TAT
GGA
AGG
TCC

TAT
AAC
GCA
GGA
GCT
AGC
CTG
CTG
ACC
TGG
GGA
ATG
TCT

TGT
CAG
GAA
GAC
TTA
TGT
GGC
GTC
TTC

TGT
GTT
AGC
TCC
GAA
CAA
GAC
GAA
CAG



CAT
GAA
GTC
TTA
GTT
CCG
GGA

GAA
ATC
AGC
GTC
CCA
ACA

GAA
CCG
GCT
CAC
CCG
GTC
GCA

TAC
GAA

GTC
GTT
ACA
CAG

CTG
AGC
AGC
CGC
TAC
CAC
TGA

TGT
AAC
GGC
CAT
GAC
CCG

GTC
CGC
ATC
GCT
TTG
GAA

AAA
CCG
TCC
CTG
TTC

GCT
CTG
TCT
AAC
CTG
GGC

ATG
CAC
CAG

GAA
CCA

ATC
CAT
CAG
GGC
ATG
CTA

TTA
CTG
CAG
ATG
TTG
GAA

TTA
TTG
ACA
GAA
AAC
CAA

AAC
AAC
ACT
CAC
GCT
ATG

AGC
GTA
CGA
TTA
CAT
GAA

AGC
GTC
CTG
TTA
ACT
TCC

ATG
ACA
GCA
AGC
TTA
GGC

TTC
GAC
AAC
ATG
CGC
GAC

CCG
GCG
TTG

GGA
TCC

TTG
TTG
TTG
TGT
CAA
CTG

TCT
GTT
ATG

CGC
CGA

GCT
TGG
TTA
AAC

AAC



