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a. All of the sequences in “file1.fasta” (https://cbdm.uni-mainz.de/mb17/) are homologs. How many groups of
orthologs would you say there are in this file? Use Trex (http://www.trex.ugam.ca/).

b. What could you say about the history of this protein family?

c. Would you say there is any wrongly annotated sequence?
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S.pombe_yeast_B M.musculus_mouse_B

H.sapiens_human_B

C.elegans_worm_B

a. Two groups of orthologs:

Xiaevis_frog_C

@® Proteins “A”

Xtzevis_frog_B E.coli_bacteria_A

® Proteins “B”

b. E.coli has only one protein, and then it duplicated to form A
and B. It is possible that X.laevis B duplicated later to form B

and C.

c. X.tropicalis_B is wrongly annotated. It should be X.tropicalis_A,
because they are in the same branch. The actual X.tropicalis_B

o is not in the dataset, or was lost during evolution.
X _tropicalis_frog_B
X.laevis_frog_A

S pombe_yeast_A
.musculus_mouse_A

H.sapiens_human_A

C.elegans_worm_A
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a. Using “file2.fasta” (https://cbdm.uni-mainz.de/mb17/) and Trex (https://cbdm.uni-mainz.de/mb17/), can you
approximate to which taxonomic division belongs “proteinX”?

b. From which organism could it be? After guessing, check it.
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splP15999|ATPA_RAT

—sp|Q03265|ATPA_MOUSE

sp|P25705|ATPA_HUMAN

proteinX

L 5p|Q5R546|ATPA_PONAB

sp|P80021|ATPA_PIG

spIP19483|ATPA_BOVIN

Rattus norvegicus (rat)

Mus musculus (mouse)

Homo sapiens (human)

Pongo abelii (orangutan)

Sus scrofa (pig)

Bos taurus (cattle)

sp|P0B428|ATPA_XENLA  Xenopus laevis (frog)

a. Primates

ot te

UniProt ¢
[ 1)

BLAST Align Ret

BLAST

How to use this tool

The Basic Local Alignment Search Tool (BLAST) finds regions of local similarity
evolutionary relationships between sequences as well as help identify members

>proteinX

MLSVRVAAAVVRALPRRAGLVSRNALGSSFIAARNFHASNTHLQKTGTAEMSSILEERIL
GADTSVDLEETGRVLSIGDGIARVHGLRNVQAEEMVEFSSGLKGMSLNLEPDNVGVVWFG
NDKLIKEGDIVKRTGAIVDVPVGEELLGRVVDALGNAIDGKGPIGSKTRRRVGLKAPGIT
PRISVREPMQTGIKAVDSLVPIGRGQRELIIGDRO)TGKTSIAIDTIINQKRFNDGSDEKK
KLYCIYVAIGQKRSTVAQLVKRLTDADAMKYTIVVSATASDAAPLQYLAPYSGCSMGEYF
RDNGKHALIIYDDLSKQAVAYRQMSLLLRRPPGREAYPGDVFYLHSRLLERAAKMNDAFQ
GGSLTALPVIETQAGDVSAYIPTNVISITDGQIFLETELFYKGIRPAINVGLSVSRVGSA

Target database i E-Threshold! Matrix! Filterin:

| .-Mammals s (10 ;| [Auto ;] [None

[T Run Blast in a separate window.

\, Run BLAST

spIP35381  Drosophila melanogaster (Fruit fly)

Identity B
15k 2k 2.5

o I =

VOHW26 ATP synthase subunit alpha (Homo sapiens) —
K7DNH3 ATP synthase subunit alpha (Pan troglodytes) T ——
P25705 M A synthase subunit alpha, mitochondrial (Homo sapiens) —
ASABHS ’ﬁ ATP synthase subunit alpha, mitochondrial (Pan troglodytes) I —
Q5R346 gi ATP synthase subunit alpha, mitochondrial (Pongo abelii) I

b. Homo sapiens (human) or Pan troglodytes (chimpanzee); they are 100%

identical.

100.0%

100.0%
100.0%
100.0%

99.8%
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Human hemoglobin consists of four protein subunits: two from the alpha globin gene cluster (located on
chromosome 16) and two more from the beta globin gene cluster (located on chromosome 11). But there are
at least nine different globin genes in these clusters, which are: zeta, mu, alpha, theta1, epsilon, gammaf,

gammaz, delta and beta.

a. Sort them either in cluster alpha or cluster beta.

b. Why do you think they are clustered in either cluster alpha or cluster beta?

O N N T N NN

(] HBAZ HUMAN P02008 HBAZ HUMAN "I Hemoglobin subunit zeta
O HEBM_HUMAN QEBOK9 HEM_HUMAN !k Hemoglobin subunit mu
] HBA_HUMAM P69905 HEA_HUMAMN h Hemoglobin subunit alpha
(] HBAT _HUMAN P09105 HBAT_HUMAN !k Hemoglobin subunit theta-1
O HBE_HUMAN P02100 HEE_HUMAMN h Hemoglobin subunit epsilon
[} HBG1 HUMAMN P69891 HEG1 HUMAN !‘ Hemoglobin subunit gamma-1
] HBG2 HUMAN P69892 HEG2_ HUMAN ﬁ Hemoglobin subunit gamma-2
] HED_HUMAM P02042 HED_HUMAN !\ Hemoglobin subunit delta
O HEB_HUMAM PB88T1 HEB_HUMAN h Hemoglobin subunit beta
Pablo Mier 6 ]G‘U @M

munoz@uni-mainz.de

((((((((((
Molecular Biology



Phylogeny

*Images from: UniProt, Trex, UCSC

T N S NN

(] HBAZ HUMAN P02008 HBAZ HUMAN Hemoglobin subunit zeta .
14
| HEM_HUMAN QBBOK9 HEM_HUMAN !‘ Hemoglobin subunit mu .
O HBA_HUMAN PE9905 HBA_HUMAMN 5 Hemoglobin subunit alpha ‘
(] HBAT HUMAN P09105 HBAT HUMAN * 2 Hemoglobin subunit theta-1 .
] HBE_HUMAN P02100 HBE_HUMAM = Hemoglobin subunit epsil .
(] HBG1_HUMAN P69891 HBG1_HUMAN !‘ Hi globi i 1 .
O HBG2_HUMAM PE9892 HBGZ2_HUMAN *d F globi itg 2 .
[l HED_ HUMAN P02042 HED HUMAMN * 2 Hemoglobin subunit delta .
(] HEE_HUMAN P6BETL HBE_HUMAN 7 g Hemoglobin subunit beta .

chir16 (p15.3) [Topio. oL L Pl PEgl fil.c

16011 .2 ETER

zcale 28 kbl I
chrl6: | i5e,eaal 155,@80] 164,888 165,868 176,608 175,808 150,808 155, 9eal
. . GEMCODE w22 Comprehsns ive Trahscr upt Set fonly Basic displaded
a. USIng Trex: HEZ =) HEM 2y Y_RMAI LAIEC-O0S1Z.:
HBHEI-H HEG1 {H
HERL {H
. HEAL
Cluster alpha ebbel behes
HEZ ¢-H HEM HH HEAZ H HEG1 §H
HER1 {H
chril cpis 4 [TAEEL I N piz [ 0 B e
Scale 28 kb | hgas
chir1l: 5,258, aaa| 5,248, aa8| 5,258, aas| 5,268, aa8| 5,278, a88|
GEMCODE w22 Comprehensive Transcript Zet (only Bazic dizplaved by default)
bozume 1 HED |-~} EGLTE mm HEGE |
® Cluster beta BEE HED ¢y HESE M- HEGE |
HEGE e HEE1 j-Jm+
ACLE4359, 2 b=l HEG2 j HEE1 {4
AC1 84353, 1 |+

FefSeq Gehes

HEE -4 HED -4 HEEF1 a1 HEGL b HEG2 4 HEE1 §-Ji

|P02100JHBE_HUMAI

sp|QBBOKI[HBM_HUMAN

b. Paralogous expansion from one ancestral alpha and one
ancestral beta.

sp|P68871|HBB._ HUMAN
p|P02042|HBD_HUMAN

sp|PO9105[HBAT_HUMAN

sp|P69Y05[HBA_HUMAN

sp|PO2008|HBAZ_HUMAN
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Consider the following sequences: Q9T4B2 (CYB_DELDE, dolphin), P00156 (CYB_HUMAN, human),
P00157 (CYB_BOVIN, cattle), QO9MIX8 (CYB_DANRE, zebra fish), P18946 (CYB_CHICK, chicken), Q36461
(CYB_ORNAN, platypus) and P00160 (CYB_XENLA, frog).

a. Do you think that a phylogenetic tree built using these sequences would be coherent with evolution?

b. Check with the taxonomy provided by UniProt (http://www.uniprot.org/taxonomyy/).

Human Dolphin Cattle Chicken (rooster) Zebra fish Platypus Frog
(Homo sapiens) (Delphinus delphis) (Bos taurus) (Gallus gallus) (Danio rerio) (Ornithorhynchus anatinus) (Xenopus laevis)
Pablo Mier 8 ]G‘U @M
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(5} UniProt $

BLAST Align Retrieve/ID mapping

Retrieve/ID mapping

How to use this tool

Enter or upload a list of identifiers to do one of the fa
Retrieve the corresponding UniProt entries to downlo
Convert identifiers which are of a different type to Un

1. Provide your identifiers

Q9T4B2
POO156
POB157
QoMIX8
P18946
Q36461
POO160

QOT4B2

P00156

P00157

P18946

Q36461

=
[
=
&  QoMmIxs
=
&
&

P00160

@ pownload selected (7)
) Download all (7)

Format: FASTA (canonical)

|

Pri 1

ew fir:

' Compressed @ Uncompressed

L

QOMIX8

P18946

Q36461

P00160

CYB_DANRE

CYB_CHICK

CYB_ORMNAN

CYB_XEMLA

L7
r

L7
F

Ly
r

L7
F

L}
r

ClustalW is a widely used sequence alignment tool.

Paste your sequence into the window :
(7 input formats are accepted: FASTA NBRFIPIR, EMBLI/Swiss-Prot, GDE, Clustal, GCGIMSF, RSF)

>s5p|Q9T4B2 | CYB_DELDE Cytochrome b 0S=Delphinus delphis GN=MI-CYB PE=3 Sv=1
T T

A R FICLY F:
T A v T
Ei E E
Pl Pl TPA
LIEIPMLOTSKORSMMERPESOLLEWTLIADLLTLIWIGGOEVEHEY TINGOLAS L YEL

LILVLMETAGL TENKLLEW
=>5p|PEO156 | CYB_HUMAN Cytochrome b 0S=Homo sapiens GN=MI-CYB PE=1 SVW=2
Al R E.

T A ] X
Fi E Fi F

¢

File ' @ pasted nar.. Mo se ha seleccionado ningln archivo.

| Alignsequences | | Reset | | Clear |

Dolphin — Eukaryota » Metazoa » Chordata » Craniata » Vertebrata » Euteleostomi» Miammalia» Eutheria » Laurasiatheria » Cetartiodactyla » Cetacea » Odontoceti » Delphinidae » Delphinus
Cattle — Eukaryota » Metazoa > Chordata » Craniata » Vertebrata » Euteleostomi» Mammalia » Eutheria > Laurasiatheria » Cetartiodactyla » Ruminantia » Pecora » Bovidae » Bovinae > Bos
Human — Eukaryota » Metazoa » Chordata » Craniata » Vertebrata » Euteleostomi» Mammalia » Eutheria » Euarchontoglires » Primates » Haplorrhini » Catarrhini » Hominidae » Homo
Platypus — Eukaryota » Metazoa > Chordata > Craniata » Vertebrata » Euteleostomi» Mammalia » Monotremata > Ornithorhynchidae » Ornithorhynchus

Frog — Eukaryota » Metazoa » Chordata » Craniata » Vertebrata » Euteleostomi > Amphibia > Batrachia » Anura > Pipoidea > Pipidae » Xenopodinae » Xenopus > Xenopus

Chicken — Eukaryota » Metazoa » Chordata » Craniata » Vertebrata » Euteleostomi > Archelosauria » Archosauria » Dinosauria » Saurischia » Theropoda » Coelurosauria > Aves » ... > Gallus
Zebrafish —Eukaryota » Metazoa > Chordata » Craniata » Vertebrata » Euteleostomi » Actinopterygii » Neopterygii » Teleostei » Ostariophysi » Cypriniformes » Cyprinidae > Danio

splQ9T4B2|CYB_DELDE

spIP00157|CYB_BOVIN

spIPO0156|CYB_HUMAN

plQ36461|CYB_ORNAN

splQ9IMIX8|CYB_DANRE

spIPO0160|CYB_XENLA

spIP18946|CYB_CHICK
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a. Using the proteins “P13056” and “P49116”, find their orthologs in UniProt in the following organisms:
mouse (Mus musculus), platypus (Ornithorhynchus anatinus), frog (Xenopus laevis) and chicken (Gallus
gallus). Choose reviewed entries whenever possible.

b. Which phylogenetic relations can you describe using these sequences? Use Trex.

Mouse Chicken (rooster) Frog Platypus
(Mus musculus) (Gallus gallus) (Xenopus laevis) (Ornithorhynchus anatinus)
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P13056 P13056  NR2C1_HUMAN ,',I Nuclear receptor subfamily 2 group NR2C1 TR2 Homo sapiens (Human)
]  Q505F1 Q505F1  NR2C1_MOUSE !i Nuclear receptor subfamily 2 group Nr2cl Tr2,Tr2-11 Mus musculus (Mouse) 590
] FeQ511 FEQ511  F6Q511_ORMAN Uncharacterized protein NR2C1 Ornithorhynchus anatinus (Duckbill 652
platypus)
[ QBGN21 Q6GN21  N2C1A_XENLA !i Nuclear receptor subfamily 2 group nr2cl-a dor2 Xenopus laevis (African clawed frog) 637
[ Q66163 Q66J63  MN2C1B_XENLA !i Nuclear receptor subfamily 2 group nr2cl-b dor2 Xenopus laevis (African clawed frog) 637
[ FINWI4 FINW94 FINW34 CHICK Uncharacterized protein NR2C1 Gallus gallus (Chicken) 562

P13056INR2C1_HUMAN
05F1|NRZC1_MOUSE

FEQ511|ORNAN_NR2C1

e e T e e
[ P49116 P49116 NR2C2_HUMAMN ,.‘ Nuclear receptor subfamily 2 NR2C2 TAKL.
‘ 1NW394|CHICK_NR2C1
group ..
[ P49117 P45117  NR2C2_MOUSE ilfi Nuclear receptor subfamily 2 Nr2c2
group ... Mtr2rl, Tak1,Ti
[  FTAE27 FTAE27  FTAE2T_ORNAN Uncharacterized protein NR2C2
[ F1POB9 F1POBES F1POB9_CHICK Uncharacterized protein NR2C2
Q ENLA_NR2C1a

‘ Q66J63|XENLA_NR2C1b

a. 10 sequences.

b. 1) All NR2C1 proteins together in one branch, ®
as well as the NR2C2 proteins in another branch. o
2) All of them are homologs, and each branch contains a group of orthologs.
3) In relation to NR2C1, X./aevis suffered a duplication. @

4) In relation to NR2C2, X.laevis suffered a gene loss.
F1POB9|CHICK_NR2C2

TAE27|ORNAN_NR2C2
PRA916NRRCCZHMIDASE
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Using T-Coffee, align the protein sequences found in “file3.fasta” (https://cbdm.uni-mainz.de/mb16/). All of
them are paralogs, but one ancestor protein to be used as outgroup.

a. Could you infer from the alignment which sequence should be used as outgroup?

b. In what order were the paralogs originated after diverging from the ancestor?

Pablo Mier 12 @l
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MRARPOVCEALLFALALQTGVCYGIKWLALSK - - - - - TPSALALNQ - TOHCKQLEGLVSAQVQLCRSNLELMHTVVHA
MAPLGYFLL- -LC- - SLKOALGSYPIWWSLAV-- - - - GPOYSSLGSOPILCASIPGLVPKOLRFCRNYVEIMPSVAEG
MSPRSCLRSLRLL - - VFAVFSAAASNWLYLAK - - - - - LS5VGSISE - EETCEKLKGL IOROVOMCKRNLEVMDSVRRG
MLKSTQVIL- -IF--ILLISIVESLSWLALGL ----- AANRFDRDKPGTSCKSLKGLTRROMRFCKKNIDLMESVRSG
MPSLLLLFTAALLS - SWAQLLTDANSWWSLALN - PVOQRPEMFIIGA - QPVCSOLPGLSPGORKLCOLYQEHMAYIGEG

MHRNFREWIFYVFL-CFG------ VLYVKLGA- - - - - LSSVWALGA-NITICNKIPGLAPRORAICOSRPDAIIVIGEG
MNRKARRCLGHLFL - 5LG- - - - - - MVYLRIGG- - - - - FSSVWALGA-SIICNKIPGLAPRORAICOSRPDAIIVIGEG
MKKSFFLVALAIFF - SFAQVVIEANSWWSLGMNNPVQMSEVY IIGA - QPLCSOLAGLSOGOKKLCHLYQDHMOY IGEG
* H - - . ¥ .1 k¥ ¥ ¥

gEEEEEEEER
AREVMKACRRAFADMRWNCSSTELA- - - PNYLEDLERGTRESAFVYALSAAATSHATARACTSGDLPGCSCGPYVPGE -
IKIGIQECQHOFRGRRWNCTTVHDS - - LATFGRVLDKATRESAFVHATASAGVAFAVTRSCAEGTAATCGCSSRHOGS
ADLAIEECOYQOFRNRRWNCSTLDSL - - - PVFGHVVTOGTREAAFVYAT SSAGVAFAVTRACSSGELEKCGCDRTVHGY
SLAAHAECQFQFHKRRWNCTLIDPVTHEVI PD FLYENTRESAFVI-IAI SSAAVAYKVTRDCARGISERCGCDYSKNDH
AKTGIKECOHOFRORRWNCSTADNA - - - SVEG HAVSAAGYVVNATSRACREGELSTCGCSRTARPK
AQMGINECOQYOFRFGRWNCSA] GEK - - -TVFGGELRUGSREMFWAITMG\M.FMUTMCSQGMLSMCGCDREKQGY
SOMGLDECQFOQFRNGRWNCSAL GER - - - TVFGRELKVGSREAAFTYAI IAAGVAHAITAACTQGNLSDCGCDKEKQGQO
AKTGIKECQYQFRHRRWNCSTA/DNT - - - SVFGEVMOIGSRETAFTYAVSAAGYYNAMSRACREGELSTCGCSRAARPK
| |

[ ]
L * ****:: | s KK EE ke =K - i * * L
CE RN R RR N
mmEy gi I EEEEEEEEEEEEEER

| |
PP - GPGNRWGECADNLSYGLLMGAKFSDAPMEVKK - - - - - - - = === = - - - TGSAANKLMRLHNSEVGRQALRASLEMK
P- - GKGWKWGGCSEDIEFGGMVSREFADARESIR - - - - - - - - - - - oo oo - PBARSAMNRHNNEAGROATASHMHLK
5-- P[}GF'CIHSGCSDMIAYGVAFSOSFVDVRERSK ———————————————— GASSSRALMNLHNNEAGRKAILTHMRVE
SG-KS0 YOGCSDhl'ufKFGIGVSKEFVDSAORRVLH-‘IKDDMGTSLLGPSE}LSA HMINLHNNOAGROVLEKSLRRE
DL - PROWLWGECGDNVEYGYRFAKEFVDAREREKNFAK - - - - - - - - - - - SEEQGRVLMNLQNNEAGRRAVYKMADVA
YNQAE CSADVRYGIDFSRRFVDARESK----------omnmmmmm KMARRLMNLHNNEAGRKVLEDRMOQLE
YHRDE CSADIRYGIGFAKVFVDARELK------------------- OMARTLMNLHNNEAGRKILEENMKLE
DL-PR HGQCGDMIDYG‘(RFAKEFVDARERERII—I:&K ----------- GSYESARILMNLHNNEAGRRTVYNLADVA
L] |
u ‘E* . KK : ", = oE_ WK
'- = CER R R R R R IR R RNl L

CKCHGVSGSCSIRTCWKGLOELQDVAADLKTRYLSATKVVHRPM- - GT - - RKHLY - - PKOLDIRPYKDSELVYLQSSP
CKCHGLSGSCEVKTCWWSOPDFRAIGDFLKDKYDSASEMVVEKHRESRGWVETLR - - PRYTYFKVPTERDLVYYEASP
CKCHGVSGSCEVKTCWRAVPPFROVGHALKEKFDGATEVEPRRY - - GS - - SRALY - - PRNAQFKPHTDEDLVYLEPSP
CKCHGMSGSCEMRTCWDSLPNFRHIGMATKDKFDGAAEVKVVEKE - - DGIEKPRIV - -MKNSQFKRHTNADLVYMTPSP
CKCHGVSGSCSLKTCWLOLAEFRKVGDRLKEKYDSAAAMRYTR- - - - - - - KGRLE - - LVNSRFTQPTPEDLVYVDPSP
CKCHGVSGSCTTKTCHTTLPKFREVGHLLKEKYNAAVDVEVVRA--SRLRDPTFLRIKOLRSYDKPHETDLVYIEKSP

HGVSGSCTTKTCWTTLPOFRELGYVLKDKYNEA PVRA- - SRNKRPTFLKIKKPLSYRKPMDTDLVYIEKSP
CKCHGVSGSCSLKTCHLDLADFRKVGDALKEKYDSAAAHRLNS ——————— RGKLV - -QWNSRFNSPTTODLVYIDPSP

ook koK s Hkk 22 2. k- * = = » H K o
mmEy
[]

DF CMKNEKYGSHGTODROCNKTSNGSDSCDLMCCGRGYNPY TDRVVERCHCKYHWGE YVTCRRCERTVERYVCK
NFCEPNPETGSFGTRDRTCNVSSHGIDGCDLLCCGRGHNARAERRREKCRCVFHWGCYWSCOQECTRVYDWVHTCK
DFCEQDMRSGVLGTRGRTCNKTSKAIDGCELLCCGRGFHTAQVELAERCSCKFHWCCFVECROCORLVELHTCR
DFCESDPLRGILGTKGROCTLAPNAIDDCSLLCCGRGYEKKVOIVEEKCNCKFIYCCEVRCEPCOKRIEKYLCL
DYCLRNESTGSLGTOGRLCNKTSEGMDGCELMCCGRGYNQFKSVOVERCHCKFHWICFVRCKKCTEIVDOYICK
NYCEEDAATGSVGTOGRLCNRTSPGADGCDTMCCGRGYNTHOYTKVWQCNCKFHWGCFVKCNTCSERTEVFTCK
NYCEEDPVTGSVGTOGRACNKTAPQASGCDLMCCGRGYNTHOY ARVWO CNCKREHWCCYVKCNTCSERTEMY TCK
DYCVRNESTGSLGTOGRLCNKTSEGMDGCELMCCGRGYDOFKTVOTERCHCKFHWCT YVKCKKCTEIVDOFVCK
| |

n
35 3 W TREL L, 3. osn BLEERT S e L B
ann®

a. Outgroup: “d”. Hints in red boxes.

b. Order: b, c, a, ancestor of [e+h] & [f+(].

Pablo Mier
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Consider the following sequences: P50225, P50226, PODMM9, PODMNO, 043704, O00338, Q6IMI6,
0O75897. All of them are part of a human paralog family (sulfotransferases).

a. Look for the coordinates of the substrate binding region in the UniProt entry “P50225”. Do you expect all
the paralogs to share this substrate binding region? Why? Check it.

b. Using the previous sequences, could you determine which human paralog is the ortholog of the sequence
in “file4.fasta” (https://cbdm.uni-mainz.de/mb17/)? Do not use BLAST.

c. Which protein is the one found in “file4.fasta”?

Pablo Mier 14 @b

munoz@uni-mainz.de
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(P50225) Align
Feature key Position(s) Length Description posot
g . PooM
Region 106 — 108 3 Substrate binding 043704
000338
10 20 30 46 50 Srosn
MELIQDTSRP PLEYVKGVPL IKYFAEALGP LQSFQARPDD LLISTYPKSG P50225 ST1AL HUMAN 1 - -MELIQDTSRPPLEYVKGVPLIKYFAEALGPLQSFQARPDDLLISTYPKSGTT 52
&0 70 80 90 100 C P50226 ST1A2 HUMAN 1 - -MELIQDISRPPLEYVKGVPLIKYFAEALGPLQSFQARPDDLLISTYPKSGTT 52
H|gh||gh'[ PODMMI ST1A3 HUMAN 1 - -MELIQDTSRPPLEYVKGVPLIKYFAEALGPLQSFQARPDDLLINTYPKSGTT 52
'ITWSQILDM IYQGGDLEKC HRAPIFMRVP FLEFKAPGIP SGMETLKDTP . PODMNG ST1A4 HUMAN 1 - -MELIODTSRPPLEYVKGVPLIKYFAEALGPLOSFQARPDDLLINTYPKSGTT 52
) 043704 ST1B1 HUMAN 1 --------MLSPKDILRKDLKLVHGYPMTCAFASNWEKIEQFHSRPDDIVIATYPKSGTT 52
116 120 136 140 158 Annotation 000338 ST1C2 HUMAN 1 - MALT-SDLGKQIKLKEVEGTLLQPATVDNWSQIQSFEAKPDDLLICTYPKAGTT 53
) Natural variant Q6IMI6 STIC3 HUMAN 1 MAKIEKNAPTMEKKPELFNIMEVDGVPTLILSKEWWEKVCNFQAKPDDLILATYPKSGTT 60
APRLLKTHLP LALLPQTLLD QKVEVVYVAR NAKDVAVSYY HFYHMAKVHP 075897 ST1C4_HUMAN 1 MALHDMEDFT-FDGTKRLSVNYVKGILQPTDTCDIWDKIWNFQAKPDDLLISTYPKAGTT 59
@ -
. ® & - e HEE . . HEEE.EEE
160 170 180 190 200 O) Bining site
- e P50225 ST1AL HUMAN 53  WVSQILDMIYQGGDLEKCHRAPIFMRVPFLEFKAPGIP-SGMETLKDTPAPRLLKTHLPL 111
EPGTWDSFLE KFMVGEVSYG SWYQHVQEWW ELSRTHPVLY LFYEDMKENP [J Nucteotide binding P50226 ST1A2_HUMAN 53  WVSQILDMIYQGGDLEKCHRAPIFMRVPFLEFKVPGIP-SGMETLKNTPAPRLLKTHLPL 111
O Beta strand PODMMI ST1A3 HUMAN 53  WVSQILDMIYQGGDLEKCNRAPIYVRVPFLEVNDPGEP-SGLETLKDTPPPRLIKSHLPL 111
210 220 230 240 250 - PODHNG ST1A4 HUMAN 53 WVSQILDMIYQGGDLEKCNRAPIYVRVPFLEVNDPGEP-SGLETLKDTPPPRLIKSHLPL 111
I Active site 043704 ST1B1 HUMAN 53  WVSEIIDMILNDGDIEKCKRGFITEKVPMLEMTLPGLRTSGIEQLEKNPSPRIVKIHLPT 112
KREIQKILEF VGRSLPEETV DFVVQHTSFK EMKKNPMTNY TTVPQEFMDH O Mutagenesis 000338 ST1CZ HUMAN 54  WIQEIVDMIEQNGDVEKCQRAIIQHRHPFIEWARPPQP-SGVEKAKAMPSPRILKTHLST 112
260 270 280 299 - Q6IMI6 ST1C3_HUMAN 61  WMHEILDMILNDGDVEKCKRAQTLDRHAFLELKFPHKEKPDLEFVLEMSSPQLIKTHLPS 120
[ Modified residue 075897 ST1C4 HUMAN 60  WTQEIVELIQNEGDVEKSKRAPTHQRFPFLEMKIPSLG-SGLEQAHAMPSPRILKTHLPF 118
SISPFMRKGM AGDWKTTFTV AQMERFDADY AEKMAGCSLS FRSEL () Altemative sequence Tommmm Lo o R

a. Yes, because they share the motif “K[ST]H". -
sp|QBIMIB|ST1C3_HUMAMN protein_of_interest
p|043704|ST1B1_HUMAN

b. The ortholog of “protein_of _interest” is ST1B1_HUMAN.

sp{Q00338|ST1C2_HUMA|

c. ST1B1_CANLF, from Canis familiaris (dog).

Entry Protein names 1 sp[O75897|ST1C4_HUMAN

Q95JD5 g'i Sulfotransferase family cytosolic 1B I —

member 1 (Canis lupus familiaris)
Fevava Sulfotransferase (Canis lupus familiaris) I— 98.3% P e HUMAN
D212Q5 Sulfotransferase (Ailuropoda melanoleuca) I— 84.3% sPIPSO2Z6IST1AZ_HUMAN
UBCQEZ Sulfotransferase (Meovison vison) I — 93.6%
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