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Form Structure/Function teams as instructed.

Answer the Critical Thinking euestions.
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Critlcof lhinking eueslions
Porl I

1. What is plotted on the x_axis?

2. What does the pOrrefer to in a solurion like blood? tnunbound? What foim of orygen does thepO, ,.f.rioi'

3. What is plotted on the y_axis?

the blood, is there some O, bound and some

4' when Yo, equals 1'0 how many oxygen molecules are bound to one hemoglobin morecule?
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,Tiln. 
change in pO, on the x-axis labeled .a*, 

locate the corresponding change in yor. What is its

6' For the change in pQ,on the x-axis labeled 'b*' locate the corresponding change in yo, what is its raber?

7. Compare and contrast the change inpO, (LpO) for.a*,and ,b"i

8. Compare and contrast the change in yo, (Ayo2) for,ar,and ,bul

uring the data from questions 7 and g, describe h.w the
the term ucygen bindingin your answer.

Yo, changes with increasingpO,levels and use

f nformofion

The positive change in hemoglobin saturation, Yo2, as more o' is present is called cooperative binding.More oxygen is bound (Y6r) for a given change oi porat high leveis of o, than at low levels of or. Thisshows that hemoglobin has-a greater affinity ro, o*yg.r, -h.'"rf;;;;Jilfire of oxygen is high andhas a lower alfinity when the partial pressure of oxygen is low. The binding of oxygen at one site affects thebinding properties of oxygen at another site on the lrotein. This type or.lop.r.tivity is homotropic sinceoxygen binding at one site is affecting oxygen binding at another site. rne ter:m homotroprc is used becausethe same ligand, oxygen, is involved at the multipl..rit"r.

l0' what is the function of hemoglobin? Be sure to account for role of roacling and 
'nloading of oxygen.

5.

9.

Section 8 - Hemoglobin: proiein slrucfure ond Function
35
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Model 2

By convention the a helical segments of each.hemoglobin subunit are labeled A through H. The nonhelicalsegments that connect between helices are labeled in, nC, CD etc., which refer to the a helical segmentsbeing connected' Hemoglobin consists of 4 subunits named or,. o2, B, and Fr. ft" three-dimensionarstructure of the folded subunits tt *tt, 
:lTl,lt..""" 11",gi trt. pil'i.ptia. ,.{".".es of the c chain andthe p chain differ by more than 807o of the amino acids. ire r,irriail,'. j'"iJ.i *1 t the figure berow is theproximal histidine involved in coordination with the Fe2+ of the heme ring. In the a chain this is His g7 in

:h:::,:::E,:t"'J:?:j[:f;i:i:jt is'is qJi;;;.;nce Both hist]dines are in the F Herix ortheir

He'ix,{ + Or_)

""'"1 PorPh'rtn

composite
diagram

Fatr

b
4ne

0.6A::;::.::.:
porphyrln F.l rtng

"tCrillcol Thinking eueslions

l6' Describe the overall shape of the heme group, (porphyrin-Fe2+-ring) without oxygen bound to Fe2+

l7' Describe the overall shape of the heme group (porphyrin-Fe2*-ring) with oxfgen bound to Fe2+.

section 8 - Hemoglobin: protein struciure ond Funciion

Heme



18' when oxygen binds to the heme group' byhow many angstroms does the Fe2- appear to shift?

l9' How far in Angstroms does the F8 histidine nitrogen appear to shift when orygens binds to the Fe2+?

20' Approximatelyhow far in Angstroms does the Leu F7 appear to shift when orygen binds to heme?

2l' Approximately h3w 
far.in Angstroms does Helix F appear to shift when orygen binds to heme? whatwill happen to other helices irithe subunit when herix F moves?

22' the binding of orygen to the heme group results in flattening of the heme group and that event iscommunicated through the rest of the protein as Helix r ortrreifi;il;;;lt 
"n, 

changes positionrelative to the other hlhces and their respective subunits. This movem;ri ;;; in adjustments in theion pairs at the interface between the c, and p, subunits and between the c, and p, subunits. The endresult is a narrowing of the central channel Li n.*ogtouir, (,t. area in tt'. ..nt., of the molecule).Therefore' structuralchanges within one subunit resuliin overall clrange in the quaternary strur,ture ofhemoglobin' compare the affinity of hemo,globin-for o, prio, to the.-*nt. described above ar_d afterthose events' Make a genetalization about i'emoglobin i,l.r.*., as it relates to hemoglobin function.Your instructor may provide an animation depicting the described molecular events.

f nformollon
In addition to o, binding, changes in other chemical conditions can result in changes in hemoglobinstructure and function' Increases in blood H+ result in orygen binding curves for hemoglobin that areshifted to the right' The effect of H+ can be understood in terms of the equilibrium:

H_Hb++o, 
= 

Hb_Or+H+

23' what is the pH of blood in the tissue and in the lungs and why does that difference in pH contribute tohemoglobin delivering orygen? use the equiribriu;"q,r"rto' in your argument. ,.
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