Work # : Amino Acid Sequences and Evolutionary Relationships Name:

Hour:___  Date:

Introduction

By comparing the amino acid sequences of the same types of proteins in two different organisms, evolutionary relationships can be determined. Organisms who have simifar
amino acid sequences for the same protein have a closer evolutionary relationship than organisms that have a high number of differences between their seguences.

Part : Comparing Amino Acid Sequences of Hemoglobin (Protein That Carries Oxvgen In Red Blood Calls

1. In the table below, highlight the abbreviated name of each amino acid in the chimpanzee hemogiobin that is different from that in human hemoglobin. If there are no
differences, do not highlight anything. (Nofe: Hemoglobin contains 146 amino acids. Only amino acids 87-116 are shown.)

2. Repeat step1 for the other organisms in the table. NOTE: ALWAYS BE SURE THAT YOU COMPARE THE AMINO ACID SEQUENCE OF EACH ORGANISM WITH
THAT OF THE HUMAN AND NOT THE ORGANISM ON THE LINE ABOVE!

87 68 89 90 91 92 03 94 85 96 9r 95 93 100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116

Human THR-LEU-SER-GLU-LEU-HIS-CYS-ASP-LYS-LEU-HIS-VAL-ASP-PRO-GLU-ASN-PHE-ARG-LEU-LEU-GLY-ASN-VAL-LEU-VAL-CYS-VAL-LEU-ALA-HIS

Chimpanzee | THR-LEU-SER-GLU-LEU-HIS-CYS-ASP-LYS-{ EU-HIS-VAL-ASP-PRO-GLU-ASN-PHE-ARG-LEU-LEU-GLY-ASN-VAL-LEU-VAL-CYS-VAL-LEU-ALA-HIS

Gorilla THR-LEU-SER-GLU-LEU-HIS-CYS-ASP-LYS-LEU-HIS-VAL-ASP-PRO-GLU-ASN-PHE-LYS -LEU-LEU-GLY-ASN-VAL-LEU-VAL-CYS-VAL-LEU-ALA-HIS

Rhesus Monkey | GLN-LEU-SER-GLU-LEU-HIS-CYS-ASP-LYS-LEU-HIS-VAL-ASP-PRO-GLU-ASN-PHE-LYS- LEU-LEU-GLY-ASN-VAL-LEU-VAL-CYS-VAL-LEU-ALA-HIS

Horse ALA- LEU-SER-GLU-LEU-HIS-CYS-ASP-LYS-LEU-HIS-VAL-ASP-PRO-GLU-ASN-PHE-ARG-LEU-LEU-GLY-ASN-VAL-LEU-ALA-LEU-VAL-VAL-ALA-ARG

Kangaroo | LYS- LEU-SER-GLU-LEU-HIS-CYS-ASP-LYS-LEU-HIS-VAL-ASP-PRO-GLU-ASN-PHE-LYS- LEU-LEU-GLY-ASN-ILE- ILE- VAL-ILE- CYS-LEU-ALA.GLU

3. Using the information that you highlighted in the table on the front side of this sheet, fill in the missing information below. The first two are done for you as examples.

QORGANISMS COMPARED # OF AMINO ACID DIFFERENCES | POSITION(S) IN WHICH THEY VARY
Human and Chimpanzee 0 niol applicable
Human and Gorilla 1 104
Human and Rhesus Monkey
Human and Horse
Human and Kangaroo

Part I Analysis and Conclusion Questions

1. On the basis of the hemoglobin data, which two organisms appear to be most closely related to humans?

2. On the basis of the hemoglobin data, which organism appears to be least closely related to humans?




¢suewny o} pajejes Ajaso)o 1ses] aq o} seadde swsiueblo om) UM "BJBP 0 SLIOIYD0IAD BU) JO SISEq 2y) uO 2

¢surwny o} pateles A13sopd Jsow eq o} Jeadde swsiueBio om YoM ‘erep 2 aloIYIOIAD By} Jo SISEQ 8y} UQ |}

SUOH}SaNY) UOISTIUCY PUE SISAjEUY jj Neg

1B A — UEIng

BUN] — Wewny]

L anuny Juiddeusg — wemngy

——— AL QLIOMMIIDS — UPNY

m — Aayuop snsaty - wewnyy
w —— PO peolg pay - weminy
YBUSIMITY - UruINy]
o “ t0s81d - uBwngg Ef JRBYAM-UBLLNH
”_ \Z EUN ] -UBLINK
w 3s10H - Uewny Gl ajun) buiddeug-uewny
; : _, . k4 Al WIOMMBIDG-UBLLINK
» j | A4 1] - TNy } FNUO Snsayy-uewingy
ded L f E [t PIOW pealg pay-UBUnH
; P ; uuﬂﬂm&ﬁﬁu -UBWIRE] ¥l ayeusaed-yewny
, Zi uoabid-uewn
| UBWNE] ~ TRWng Zl 8SI0H-UBLNH
: 62 Al Hnig-uewny
o o o | sBuLtre g sapadg 0 agzuedwyn-ueluny
T T T S8Jualapiq jo # sBupred sapads
L 318v1
SIS Jo Jaquiny 1 qdein

‘adwexa ue se nof Jg) paydeib Apeese s Buuied saiads 9SI0U-UBLUNY BY] "2 BW0IY20}A3 Joj Swsiueblo
13010 pUB SUBUINY UBBMI8Q SS0USISHIP PICE OUILIR Bi moys o} | ydelg) uo ydesb Jeq e Jonnsuon o) | ajge 1 WOl uoliewojus ey asn "mojaq | 9{ge L Ul umoys ale swsiuebio
1210 J0 19qUWNU & pUB SUBLUNY Usamiaq Seduaisyip PIoe OUIWE S} 'PIEpUE]S B S 3 sWomyoolAd uswny Buisn “spioe OuIWE pQ| Jo s)sisuod Uiajoid 2 aLWoa0IAD By |

\ELIPUOYJONN Ul sWAZUg Eowm.m_mmwm B SE SUOjound jeyl uiejoid) o m_.moh:uor-.o jo mmu:ummmw SPIoY oUjy Ul S3USISfIq < Hed



