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a. The proteins “P11582” and “P02226” are paralogs, but they differ in length (152 vs 161 amino acids). Is

there an extra region in P02226, or the extra amino acids are dispersed along the protein?
Extra region in P02226: “IGNESN”.

b. How could that have happened in evolution?
Deletion in P11582, or insertion in P02226.
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P11582 GLBE CHITH 1 -MKFIILALCVA--AASALSGDQIGLVQSTYGKVKGDSVGILYAVFKADPTIQAAFPQFV 57
P02226 GLB7A CHITH 1 MKFFAVLALCIVGAIASPLSADQAALVKSTWAOVRNSEVEILAAVFTAYPDIQARFPQFA 60
**** * ok ** %k %k ** ** I *k  kk *** ok ckkk ****
.IIIIIIIIIII
P11582 GLBE CHITH 58 GKDLDAIKGGAEFSTHAGRIVGFLGGVIBPD------ LPNIGKHVDALVATHKPRGVTHAQ 111
P02226 GLB7A CHITH 61 GKDVASIKDTGAFATHAGRIVGFVSEIIALIGNESNAPM’OTLVGOLAASHKARGISOAQ 120
*** ** . * ********* . % * %k **
-llllllllllF
P11582 GLBE_CHITH 112 FNNFRAAFIAYLKGHVDYTAAVEAAWGATFDAFFGAVFAKM 152
P02226 GLB7A_CHITH 121 FNEFRAGLVSYVSSNVAWNAAAESAWTAGLDNIFGLLFAAL 161
**:***_ e :*: .. :* :_**_*:** * :* :** :** .
a. Extra region in P02226: “IGNESN”.
b. Deletion in P11582, or insertion in P02226.
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a. Both “P17861” (XBP1_HUMAN) and “Q3SZZ2” (XBP1_BOVIN) are “X-box binding protein 1” proteins. Can
you detect which region/s of these proteins is/are important for their function? Why? Use Clustal Omega.
What should you do to detect them? No. They are too similar. We would need a protein from a more distant organism.

b. Add the proteins “G5EEQ07" (GSEEQ7_CAEEL) and “Q8UVQ5" (Q8UVQS5_DANRE) to the study in 8a. Are

you able to identify that region/s now? Why? Use Clustal Omega.
Yes. They are not as similar. bZIP (basic-leucine zipper) domain in positions:
70-133 (human)
70-133 (cattle)
61-117 (worm)
69-132 (zebrafish)

Human Cattle Worm Zebra fish
(Homo sapiens) (Bos taurus) (Caenorhabditis elegans) (Danio rerio)
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sp|P17861|XBP1 HUMAN
9 sp|0352Z2 | XBP1 BOVIN

MVVVAAAPNPADGTPKVLLLSGOPASAAGAPAGOALPLMVPAQRGASPEAASGGLPOARK 60
MVVVAFAGSFAAGAPKVLLLSGGPAATGGAPAGRALFUMVFGQQGASPEGASGUPFGARK 60

sp|P17861|XBP1_HUMAN
sp|035ZZ2|XBP1_BOVIN

RORLTHLSPEEKALRRKLKNRVAAQTARDRKKARMSELEQOVVDLEEENQKLLLENQLLR 120
RORLTHLSPEEKALRRKLKNRVAAQTARDRKKARMSELEQOVVDLEEENQKLLLENOQLLR 120

a. No. They are too similar. We would need a
protein from a more distant organism.

sp|P17861|XBP1 HUMAN
sp|035ZZ2 | XBP1_BOVIN

EKTHGLVVENQELRQRLGMDALVAEEEAEAKGNEVRPVAGSAESAAL RLRAPLQOVOAQL 180
EKTHGLVVENQELRQRLGMDALVTEEEAETKGNGAGLVAGSAESAAL RLRAPLQOVOAQL 180

sp|P17861|XBP1 HUMAN
sp| Q35222 | XBP1 BOVIN

SPLONISPWILAVLTLOIOSLISCWAFWTTWTOSCSSNALPOSLPAWRSSORSTOKDPVP 240
SFLGNISPWTLMALTLGTLSLTSCHAFCSTWTGSCSSDVLFGSLFAWSSSGKWTGKDFVP 240

YOPPFLCOWGRHQPSWKPLMN 261
YRPPLLHPWGRHQPSWKPLMN 261

sp|P17861|XBP1_HUMAN
sp|035222 | XBP1 BOVIN

tr|G5EEQT|GSEEGT CAEEL ---------- MSNYPKRIYVLPARHVAAPOPORMAPKRALP - - - TEQVVAQLLGDDMGPS 47
tr|08suva5|08UvVQ5_DANRE MVVVT - - - AGTGGAHKVL - LISGKOSASTGAAQGGYSRSISVMIPNQASSDSDSTTSG-P 55
sp|P17861|XBEP1_HUMAN MVVVAAAPNPADGTPEVL - LLSGOPASAAGAPAG- - - QALPLMVPAQRGASPEAASGGLP 56
sp|Q35ZZ2 | XBP1_BOVIN MVVVAPAQSPAAGAPKVL - LLSGOPAATGGAPAG- - - RALPYVMVPGOQGASPEGASGVPP 56

tr|GSEEB7 |GSEEAT CAEEL GPRKRERL NHL SEEKMDRRKL KNRVAAQNARDKKKERSAKT EDVMRDL VEENRRLRAENS 107
tr|QBUVQS | Q8UVQS DANRE PLRKRQRL THL SREEKAL RRKL KNRVAAQTARDRKKAKMGEL EQQVL ELEL ENQKLHVENS 115

. : . sp|P17861| XBP1_HUMAN QARKRQRL THL SBEEKAL RRKLKNRVAAQTARDRKKARMSEL EQQVVDL EEENQKLLLENS 116

b. Yes. They are not as similar. bZIP (basic-leucine sp| 035222 | XBP1_BOVIN QARKRQRLTHLSI:EEKALRRKLKNRVAAE}TARDRKKARMSELEQ&WDLEEEN&KLLLEN' 116

IIIIIIIIIII.I.I EEEEEEEEEEEEEEEEENEEENEEEEEEEEEENEENDY

Zipper) domain in positions:

70-133 (human) tr|G5EEQ7 | G5EEAT_CAEEL ¥ ERLRRQNKNLMNQQNES\WMYMEENNENLMNSNDAC T YQNVVYEEEVVGEVAPYVVVGGED 167
tr|Q8UVQS | QBUVQS_DANRE a RLLRDKTSDLLSENEELMQRLGL - - DTLETKEQVQVLE- - - - - - SAVSDLG- - LVTGSSE 165

70-133 (Cattle) sp|P17861 | XBP1_HUMAN = QLLREKTHGLVVENQELIORLGM - - DALVAEEEAE- - - - - - - - - AKGNEVR.- - PVAGSAE 163
sp|035ZZ2 | XBP1_BOVIN 'QLLREKTHGLWENE}ELIH]RLGM— -DALVTEEEAE- - ------- TKGNGAG - - LVAGSAE 163

61-117 (worm) . siie @ I

. lllllll.lllllll

69-132 (zebrafish) tr|G5SEEQ7 | GSEEA7_CAEEL RRAFESAAFINEPQQWEQARSTSINNNISNOLRRMDSKKNNTISVDMYLTIISILCNHMD 227
tr|0Q8UVOS|08UVDS DANRE SAAL - - - -RLRVPPQOVQAQOSPNLETSPWILTALALQTLSLISCLYFWTSLTPSSSSRO 221
sp|P17861|XBP1_HUMAN SAAL - - - - RLRAPLOQVQAQLSPLONISPWILAVLTLOIQSLISCWAPWT TWTQSCSSNA 219
sp|035ZZ2 | XBP1_BOVIN SAAL - - - -RLRAPLOGVOAQLSPLONTSPWTLMAL TLOTL SLTSCWAFCSTWTQSCSSDV 219
tr|G5SEEQ7 | GSEEA7_CAEEL RNKKMDTSNKSSNISRAQAESSIDSLLATLRKEQTVMQRLVQADPCTHLOKRVKHFRRIP 287
tr|Q8UVQ5 | 08UVQS_DANRE TFLKHRSLSRSSCWWGYQESKYLPPHLOLWGPHOLSWKPLMN - - - - - - - - - - - - == - - - 263
sp|P17861 | XBP1_HUMAN LPQSLPAWRSSQRSTQKDPVPYQPPFLCOWGRHQPSWKPLMN- - - - - - - - - - - - - - - - 261
sp|035ZZ2 | XBP1_BOVIN 261

LPOSLPAWSSSOKWTOKDPVPYRPPLLHPWGRHOPSWKPLMN- - - - - - - - - - - - - - - - - -

Domain® 70 — 133 B4 bZIP & PROSITE-ProRule annotation [ | P17861 (human)

Domain® 70 — 133 64 bZIP 4 PROSITE-ProRule annatation [ Q3SZZ22 (cattle)

Dcpmajni 61-117 57 BZIP (basic-leucine zipper) 4 InterPro annotation . G5EEQ7 (worm)
Domain® 69-132 64 BZIP (basic-leucine zipper) 4 InterPro annotation + - Q8UVQ5 (zebrafish)
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a. Using the protein “Q90WY9”, find its orthologs in the following organisms: human (Homo sapiens) [Q16637],
mouse (Mus musculus) [P97801], chicken (Gallus gallus) [Q98sU9], zebra fish (Danio rerio) [Q9W6ss8], purple sea
urchin (Strongylocentrotus purpuratus) [W4xFQe] and honey bee (Apis mellifera) [A0A088A467]. Choose
reviewed entries whenever possible.

b. Which regions of the previous sequences are important for their function? Why? Use T-Coffee.
Boxed regions, because they are conserved in evolution.

Human Mouse Chicken (rooster) Zebra fish Sea urchin Honey bee
(Homo sapiens) (Mus musculus) (Gallus gallus) (Danio rerio) (Strongylocentrotus purpuratus) (Apis mellifera)
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n Your list:...3Z0VB Entry name . Protein names _ Organism 09ewY9|09ewyY - MAGL--------- EDGGEVLFRRGAGOSD® - DSDIWDDTALIKAYDKAVSSFKRA KNEDCTI
10 016637|SMN_H  MAMSSGGSGGGVPEQEDSVLFRRGTGQSD® -DSDIWDDTALIKAYDKAVASFKHAL KNGDICE
— PO7801|SMN_M HAHGSGGAG—f—SEl]EDTVLFRRGTGl]SD' DSDIWDDTALIKAYDKAVASFKHAL KNGDICE

0 Qoowy9 QUOWYS  QUOWY9_XENLA Survival motor neuron Xenopus laevis (. Afnceutr QO85U9[QOBEY  MA-~ oo oo GRVLFRRGAGQSDS -DSDINDDTAL TKAYDKAVASFKNAL KNGDCSE

sp | Q9W658 | SMN1 ——GAEDWFCRGTGQSD——[)SDIHDI)TALIKAYDKAVASFKNH_KGEDGAT

tr|W4XFQ6 |WAXFQ - -RSGDVVFRVDR.- SDN® - DSDIWDDSAL IKAYDKATISYVKGMTKDGSEKE

[ Q16637 Q16637 SMN_HUMAN a Survival motor neuron protein SMN1 SMN,SMNT Homo sapiens (Human tr|ABABBBAAGT |A  MAD------------- DNVLFIRGNGNSTEHSEDWDDSALIKAYDKAINLAKEWGKRHGI—
- -
SMN2Z SMNC cons o [ | L EE T : LR EEE L EEREREREE * m
] P97801 P97801 SMN_MOUSE a Survival motor neuron protein  Smnl Smn Mus musculus (Mouse| .“‘\‘\“\““‘\‘1‘- mEmam

tr|Qoewy9|Qoewy  GAETEEKNPRTKR- KNNKKNRSRKKCHMPLKKWRIGI]TCNAWSEDGNIYSATISSIDAKRR "
sp|Q16637|SMN_H TSGK - - PKTTPKR - KPAKKNKS QKKNTARSLOOWKVGDKCSAIWSEDGCIYPATIASIDFKRE m
[ Qo8sug Qo85U9 Q985U9 CHICK Survival motor neuron protein SMN Gallus gallus (Chicken) ip P97801|SMN_M  TPDK--PKGTARR-KPAKKNKSQKKNAT®PLKOWKVGDKCSAVWSEDGCIYPATITSIDFKRE m

r|098sU2| 09850  PSDKOEQRAGVKR- KNSKKNRNRNKSNARPLKOWKVGDSCNAVWSEDGNVYPATIASINLKRG m
sp|Q9WESS|SMN1  POEN- -DNPGKKR - KNNKKNKSRKRCNARPDKEWQVGDSCYAFWSEDGNLYTATITSVDOEKG »
_ ) . _ ) ) tr|WAXFQ6 |WAXFQ AR----5KP- -KR-KRGGKKK - NKKNLVESOTKWKVGDRCKSVFTEDEQVYSAVVKAINHKKT =
[ Q9WesS8 Q9WEs8 SMN1_DANRE Survival motor neuron protein 1 - smnl smn Danio rerio (Zebrafish) (tr | AGABBBA467|A G--------- IKNSECKOKLOKQSKLTSEPYKKWIVGAPCRAVYSEDGEIYEAIITKIYENNG ®
n
cons [ ] L *: miF R R iier oo om
[ WAXFQ8 WAXFQB W4XFQ6_STRPU Uncharacterized protein Sp-Smnl Strongylocentrotus pury - @ssssmmssssssmmssEnEnnal
tr|Q9ewYs| 028wy STCIVVYSGYGNSEEHSLADLRFPRTSEAESDQRDOEQEINGD------------ EH-STDESD
_ i i ) ) 5p|Q16637|SMN_H ®TCVVVYTGYGNREEQNLSDLLSPdCEVANNIEQNAQENENES- - -QV-STDESE
(7]  ADADBBALGT ADADB8A46T « ADAOBBA4GT _APIME Uncharacterized protein LOC100577491 Apis mellifera (Honeybi sp | PO7801 | SMN_M ™ TCVVVYTGYGNREEONLSDLLSPI CEVANSTEONTO- - ENES- - -QV-STDDSE
tr|Q985U9| Q985U 'TCV\J’TYTGYGHKEEGNLADLLPMSIJET ————————— NENET- - -PY-STDESE
sp|Q9WES8 | SMNT_ -TI:WFYTI]YGHEEEGNLSDLLTE"PIJI"'I[]E[]ALKT— -ANVKET - - -ES-STEESD
tr|WAXFQ6 |WAXFQ o SCIVRYTGYGNEEEKRLSDLFSPSEAETSVASYNS -KAELEN- - ---------- GYDSMEWTD
tr|ABABBBALGT |A .SI:IVKFVGYGHTEKVELHSLLESEGLQSQIAQQK———NAHEHKFDEENEEISESNF STNMNS
.lllllll-llllllli
tr|Q9ewyY9|Q9ewy  RSSRSHOSKDPQNRETPKS- - - - SOWNGQFPPV- - - - - - PPPFMPGF - - - -GRH-GEKLDOA -
sp|Q16637|SMN_H NSRSPGNKS- - -DNIKPKS - - - - APWNSFLFPPP- - -PP--MPGPRLGPGKP -GLKFNGPP
sp|P97801|SMN_M HSSRSLRSK- - -AHSKSKA - - - - APWTSFLFPP- - -PP--MPGSGLGPGKP-GLKFNGPP
a. 7 SequenCGS. tr|Q985U9|0985U  KSSOSHHNEN- -NCTKARF - - - - SPKNLRFPIP- - - - - -PT--PPGL - - - -GRH-GSKFRTL -
sp|Q9WE5S8|SMN1_ RSFTPOKSGHAKHKSKSNFPMGPPSWFPSFPPG- - -- - - PPPPPPHF - - - -KKMDGRRGEGP -
tr|WAXFO6 |WAXFO  HSOSPMHPSG- -SGAGPRK------- RSHHPPPPPHOPHPPPPHPSS - - - -MTH-P--LGYT-
tr|ABABBBA4ET |A  RKYS-GEKM- - -DCESEET--- -KTYKHOFMP - - - - - == - - oo oo oo GTSFN-- -

b. Boxed regions, because they are conserved in evolution.

cons .B . B
tr|Q9ewyo|Qoewy  ------- HPFLSGWPP - -~ - =~ === == === == o oo em o
(Q1 6637’ SMN—HUMAN) sp|Q16637|SMN_H PPPPPPPPHLLSCWLP - -

sp|P978B01|SMN_M PPPPLPPPPFLPCWMP - -

Feature key Position(s) Length Description Graphical view tr|Qos8sua|gagsu — _PPFLSCWPP- -
. sp|Q9WESS | SMN1_ ~GPSFPGWPP - -~ -~ =~~~ oo
Domain® 91-151 61 Tudor 4 PROSITEProRule annotation + tr|W4XFQ6 | WAXFQ - - SPYPGSWYPPHQAPPPPMPPPPPMMSPLPFAPWGSPAAQRIPSMPPTPPPHPPLPE
tr|ABABBBA4ET |A  ------------ 7l Thoscocoasosaasso0aS0o00 000000 MPPAP - - - PLPPQLMA
cons | B = BEAESE
M EEE NSNS NN EEEEENEEEEEEE
Region tr|Q96WY9|Q9eWY  D-AGr EDDEALGSMLISWYMSGYHTGYYLGLKOGRME®ST - - - -~ -~~~ - -~ - -~

sp|Q16637|SMN_H D-5Sle DDADALGSMLISWYMSGYHTGYYMGFRONQKEGRC - -

sp|P97801|SMN_M D-Clw- DDTDALGSMLISWYMSGYHTGYYMGFRONKKEGKC - -
Feature key Position(s) Length Description Graphical view tr|Q9asua|Q98suU D-She- EDDEALGSMLIAWYMSGYHTGYYLGLKOSRMERAL - -
Sp|Q9W6E58 | SMN1 D-FO™ EDDEALGSMLISWYMSGYHTGYYMGLROGRKEARAA - - - - -------------~------
t

i B - r|WAXFQS|WAXFQ  D-LEEMDKEALHSMLMSWYMSGYHTGYYEGMKKSKTS aHSATSKPKEDGS TPRREQGRQTRTR
Region B-m 32 P1 (binding site for GEMINZ) £r|AGADEBA467 |A  KLPLENDAEALSSHLMSWYTSGFHTGYYHGLKQAEKNGTKR -~ - -~~~ - --- -~ ----
cons B R e e e v L
- "
Region! 97-209 113 Required for interaction with RPP20/POPT LLCEEEEEEEEEEEEERE LD
tr|Q90WYS | Q90WY
_ sp| Q16037 S K
i _ e sp|P97801 | SN M
Region 240 - 267 28 P2 (binding site for SNRPE) tr|098su3|Q98sU
Sp|Q9WESS | SMNT
_ tr | WAXFO6 | WAXFQ
Region 279 204 16 Required for interaction with SYNCRIP Tyl seaesHRG 1A
cons
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PS: Bioinformatics is not an exact science...
2018 (T-Coffee) 2017 (T-Coffee)

*Images from: UniProt, TCoffee

tr|Q90WY9|Q90WY  MAGL--------- EDGGEVLFRRGAGQSD - - DSDIWDDTALIKAYDKAVSSFKRALKNEDCTT tr|Q90wWY9|Q90wWY  MAGLEDG--------- GEVLFRRGAGOS)D——SDI‘HDDTALIKAYDKAVSSFKRALKNEDCTI
sp|016637|SMN_H  MAMSSGGSGGGVPEQEDSVLFRRGTGOSD- - DSDIWDDTALIKAYDKAVASFKHALKNGDICE sp|016637|SMN H MAMSSGGSGGGYPEOEDSVLFRRGTGOSDD - - SDIWDI LIKAYDKAVASFKHALKNGDIC
P Eg;ggé Sﬂggﬂ mﬂ?f’f_ﬁ?f?::ff?fgg:ﬁ:;g;gggg::gggmggﬁ'&ﬁ:gﬁﬁgx:itﬁ:gggg sp|P97801|SMN™M MAMGSGGAGS———EOEDTVLFRRGTGOS)D——SDIWDDTALIKAYDKAVASFKHALKNGDICE
5P |QOWESS|SHN1 ~ MAN----------- GAEDVVFCRGTGQSD - - DSDIWDDTALIKAYDKAVASFKNALKGEDGAT L 3oNRe | MR MAINGAT T TIIIIIEDVVECRGTCOSDD -2DINDDTAL TKAYDKAVASFNALKCEDGAT
tr|WAXFQ6 [WAXFQ ~ MAE----------- RSGDVVFRVDR-SDN - - DSDIWDDSALIKAYDKALSYVKGHTKDGSEKE 2P IWaxrae WAXFQ  MAERSG--------..- DVVERVDRSDN-D - - 2D IWDDSALTKAYDKAT SYVKGMTKDCSEKE
tr|ABAGSBA467|A  MAD------------- DNVLFIRGNGNS TEHSEDVWDDSALTKAYDKAINLAKEEVGKRMGI - tr|AGAGBBA46T[A  M----- 111l ADDNVLFTRCNGNSTEHSEDVWDDRAL TKAYDKATNL - oo AKERVGK
cons EE 3 !:l . .. __!:lt!:t!lt!lttl: - Ccns o *:* ; .:. : .*:***:*********:
tr|QOOWY9|Q98WY  GAETEEKNPRTKR-KNNKKNRSRKKCNAAPLKKWRIGDTCNAVWSEDGNIYSATISSIDAKRR
5p|Q16637|SMN_H  TSGK- - PKTTPKR-KPAKKNKSQKKNTAASLOQWKVGDKCSAIWSEDGCIYPATIASIDFKRE
- _ tr|Q90wWY9|Q90wWY  GAETEE-KNPRTKRKNNKKNRSRKKCNAAPLKKWRIGDTCNAVWSEDGNIYSATISSIDAKRR
£P| 098505 | Q085U PSDKQEORAGVKR - KNSKKNRNRNKSNAVPLKQWKVGDSCNAVWSEDCNVYPATTASTNLKRG sp glﬁﬁs? MH  TSGKPK- TTP- -KRKPAKKNKSOKKNTAASLOOWKVGDKCSATWOEDGC [ YPATIAS IDFKRE
5p|Q9W6E58 |[SMN1_ POEN- - DNPGKKR - KNNKKNKSRKRCNAAPDKEWOVGDSCYAFWSEDGNLYTATITSVDOEKG sp|P97801|SMN"M  TPDKPK- GTA——RRKPAKKNKS(}K TITSIDFKRE
tr|WAXFQB [WAXFQ  AR- - - - SKP- - KR - KRGGKKK - NKKNLVPSQTKWKVGDRCKSVFTEDEQVYSAVVKATNHKKT tr|0Q08sSU0 [098SU  PSDKOE - ORAGVKR! KNRNRNKSNA\.‘PLK WK TIASINLKRG
tr|ABARBBA4ET|A  G--------- K ) S KL T S e Y= TS TSN EHS sp |Q9W6S8 | SMN1 P———OENDNPGKKRKNNKKNKSRKRCNAAPDKEWOVGDSCYAFWSEDGNLYTATITSVDDEKG
cons S - e C Caas SoCd tr|WAXFQ6 [WAXFO  ARSKPK-RKRGGK- - - -KKN - - - KKNLVPSOTKWKVGDRCKSVFTEDEOVYSAVVKAINHKKT
tr|AOAGSBA467 |A  RMGIGI- KNSECK{]KLGKGSKLTSK————PYKKWIVGAPCRAVYSEDGEIYEAIITKIYENNG
tr|Qo8WY9|Q98WY  TCIVVYSGYGNSEEHSLADLRFPDTSEAESDQRDQEQEINGD------------ EH-STDESD cons : %18 o - o B g% 5 goBEte g W g
e v
p B -QV-
<p| QoWesa | M1, RET v osmesE £r|Q90WY0 100Uy TCIVVYSGYGNSEEHSL ADLREPDTSEARSDORDOEOE INGDEHS TDESDRSSRSHOSKDPON
tr | WAXFQ6 | WAXFQ “KAELEN- - __°° GYDSMEWTD sp|Q16637 [SMN H  TCVVVYTGYGNREEONLSDLLSPICEVANNIEONAOENENESOVSTDESENSRSPGNKSDN
tr|AGABSBA467|A  SCIVKFVGYGNTEKVELHSLLESEGLOSQIAQOK- - -NAMEHKFDEENEEISESNF -STNMNS %E gggﬂ% §%’|§Sﬂ ;EEW&¥%HEEEEH&B&%glg%g%lﬁlSTEQNTQENEHE%E$§¥Bgggggggghﬁﬁgﬁn
cons LI L L PR I P B oo sp [Q9W6S8 [ SMN1 TCVVFYTDYGNEEEGNLSDLLTEPPDMDEDALKT——ANVKETESSTEESDRSFTPOKSGHAKH
tr 4XF86 WAXFQ RLSDLFSESEAETSVASVNSKAELE HPSGSGA
tr[Q8ewYs |0sewy.  RSSESTTEIEIREEEE. - - EORNGIE T e o (ST tr|ADABBBALGT |A SCIVKFVGYGNTEKVELHSLLESEGL(}SQIAQQKNAMEHKFDEENEEISESNFSTNMNSRKYS
sp|016637|SMN_H  NSRSPGNKS- - -DNTKPKS - - - - APWNSFLPPP- - - - - - PP- -MPGPRLGPGKP-GLKFNGPP et o ———
sp|P97801|SMN_ M  HSSRSLRSK- - -AHSKSKA- - - -APWTSFLPPP- - - - - - PP - -MPGSGLGPGKP- GLKFNGPP cons CE : .
tr|Q98sU9|0Q985U  KSSQSHHNEN - -NCTKARF - - - -SPKNLRFPIP- - - - —- PT- -PPGL - - - -GRH-GSKFRTL -
sp|QOW6ES8|SMN1_ RSFTPQKSGHAKHKSKSNFPMGPPSWFPSFPPG- - - - - - PPPPPPHF - - - - KKMDGRRGEGP -
tr|WAXFQ6 |WAXFQ  HSQSPMHPSG- - SGAGPRK- - - - - - - RSHHPPPPPHQPHPPPPHPSS - - - -MTH-P- - LGYT- +r|090WYO |QOOWY  RETPKS- - - - SOWNGOFPPYPPPFMP- - - -GFGRH- - - - GEKL - - -DOAHP - - - - - - - - F---
tr|ABABEBA467 A RKYS-GEKM- - -DCESEET-- - -KTYKHQFMP- - - -----------oo oo GTSFN--- sp §16637 MN H  -IKPKS----APWNSFLPPPPP- -MPGPRLGPGKP- - - - GLKF - - - NGPPPPPPPPPPHL - - -
cons - . . sp|P97801|SMN™M  -SKSKA- - --APWTSFLPPPPP - -MPGSGLGPGKP- - - -GLKF - - -NGPPPPPPLPPPPE - - -
tr|Q98sU9(Q985U  CTKARF----SPKNLRFPI--PPTPP----GLGRH- - - -GSKF- - -RTLPP-------- F---
sp QWGS MN1 KSKSNFPMGPPSWFPSFPPGPPPPPP - - - -HFKKM- - -DGRRG - - - EGPGP - - - - - - - - S---
tr|QoOwY9|QoewY « ------- HPFLSGWPP -~ - == = == = m = mm e e e e e e PFLPGPPMIPPPPPMSP tr 8 W4XFQ GPRKRSHHPPPPPHOPiP——PPPHPSSMTHPLGYTSPYPGSWYPPHUAPPJPMPPPPPMMSPL
5p|Q16637 |SMN_H  PPPPPPPPHLLSCWLP - - - -~ —— -~ - -~ — - == - o=~ __ PFPSGPPIIPPPPPICP i ABAG Ad67|A  GEKMDC----ESEETKTY--KHQFMP------------- T FRM AT S ————
sp|P97801|SMN_ M  PPPPLPPPPFLPCWMP-- -PFPSGPPIIPPPPPISP
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a. Using the human protein “Q02078”, find its orthologs in the following organisms: orangutan (Pongo abelii)
[Q5REW?7], rat (Rattus norvegicus) [Q2MJT0], mouse (Mus musculus) [Q60929], cattle (Bos taurus) [A2vDz3], pig

(Sus scrofa) [A2ICN5] and chicken (Gallus gallus) [Q9weUs].

b. Do you think the evolution is pressuring these sequences?

Have they evolved? If yes, how?
Did they gain or lose any domain/motif/region?
Yes. Differences in:

Beta domain (LCR Glu, E)

Glutamines. Maximum Q stretch:
Chicken =3 Q Pig=4Q Cattle =5 Q Mouse =6 Q

Rat=7Q Orangutan =9 Q Human =11 Q

Chicken (rooster)
(Rattus norvegicus) (Bos taurus) (Sus scrofa) (Gallus gallus)

Mouse Rat Cattle Pig

Orangutan
(Pongo abelii) (Mus musculus)
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MEF2A_HUMAN

Q02078 Q02078 ]

5
[ Q5REWT QSREW7 MEF2A_PONAB 1
— |
O Q2MITO QamiTo MEF2A RAT 1§

[
[ Q60929 Q60920  MEF2A MOUSE [
— Y
[ A2vDZ3 A2vDz3 MEF2A Bovin [

3
[ A2ICN5 AZICN5  MEF2A_PIG ]
— Y
[ QowsUs QoweUs MEF2a_CHICK B§

Myocyte-specific enhancer factor 2A MEF2A MEF2

Myocyte-specific enhancer factor 2A MEF2A

Myocyte-specific enhancer factor 2A  Mef2a

Myocyte-specific enhancer factor 2A Mef2a

Myocyte-specific enhancer factor 2A MEF2A

Myocyte-specific enhancer factor 2A MEF2A

Myocyte-specific enhancer factor 2A MEF2A

Homo sapiens (Humarn)

Pango abelii (Sumatran orangutan) (Pongo pygmaeus abelii) 494
Rattus norvegicus (Rat) 495
Mus musculus (Mouse) 493
Bos taurus (Bovine) 492
Sus scrofa (Pig) 507
Gallus gallus (Chicken) 499

Qez2ers
QSREW7Y
a. 7 sequences. R
AZVDEZ3
b. Yes. Differences in: QaweUa
Beta domain (LCR Glu, E)
Glutamines. Maximum Q stretch:
Chicken =3 Q
Pig=4Q
Cattle=5Q
Mouse =6 Q e
Rat=7 Q Q2MITO
Orangutan =9 Q 233353
Human =11 Q ggﬁ,gﬁg

MEF2ZA_HUMAN
MEF2ZA_PONAB
MEF2ZA_RAT

MEF2A_MOUSE
MEF2A_BOVIN
MEF2A_PIG

MEF2A_CHICK

MEF2A HUMAN
MEF2A PONAB
MEF2A RAT

MEF2A_ MOUSE
MEF2A_BOVIN
MEF2A_PIG

MEF2A_CHICK

Required for interaction
with MAPKs

& L
-lllllllllll

EEE - AEEEEEEEEEEEEEEE R E R R R

Beta domain

241 ATG-ANSLGEKVMPTKSPPPPGGGMLGMNSREE PPLSEEEELELNTQ 299
239 ATG-ANSLGKVMPTKSPPPPGGGMLGMNS PPL-------- NTQ 289
241 NTG-ANSVGKVMPTKSPPPPGGGSVGHMN! PPL- - - - 291
239 NTG-ANSLGKVMPTKSPPPPGGGSLG PPLSEEEELELNAQ 297
241 TTG-ANSLGKVMPTKSPPPPGGGSLG ] PPL- - - — - - -- NTQ 291
241 TTG-ANSLGKVMPTESPPPPGGGHNLGHMNSEE PPL%NTU 299
239 TAGGGNGLGKVMPTKSPPPPGGGGLGMNNRKFDLE PPS5K PPL NTQ 298
:l _l_ :Illlll:ltllllll :lll_ltlllllllltlllllltll l:l
428 UUUUUUUUUUURPPP POPQPOPPOPOPROEMGRSPVDSLSS5555YDGSDREDPRGDFH 478
410= Q0000Q00QQP- £- - PPPPPQPOPPQPQPRQEMGRSPVDSLSSSS555YDGSDREDPRGDFH 465
41273 0000Q0QPQQQRPPOPPQ- - - - - POPOPROEMGRSPVDSLS55555YDGSDREDPRGDFH 466
418+ Q000QQPQQQ- £--PP----POPPQPQPROEMGRSPVDSLSSSSSS5YDGSDREDPRGDFH 469
4127 Q00QQP----- =-0P-PPPPPOAPOPOPROEVGRSPVDSLS555S5YDGSDREDPRGDFH 463
420« QQQQPPPPSQAPQPQPPOPOP-QPQPOARQEMGRSPVDSLSSS555YDGSDREDPRGDFH 478
4191 PUUUPPUUPUPEUP -------- POOPPOROEMGRSPVDSLSS555SYDGSDREDPRSDFH 478
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