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as the B chain and 1s 30 amino acids long in s o A ot
humans. Proinsulin is synthesized in the Figure 2: Structure of proinsulin. P RS CARF AR ENRE SNRT RN SNRPANRE RRRE RIS (IS (T
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more acidic, whilst chicken insulin would have a greater ar ()
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endoplasmic reticulum, where it is folded and its (From Voet and Voet, 1995, p. 193.) e e A
o the His (A8) change.

disulfide bonds are oxidized. It is then
transported to the Golgi apparatus where it is packaged into secretory vesicles, and where it
is processed by a series of proteases to form mature insulin. Mature insulin has 33 fewer
amino acids; forming the C-peptide. The C-peptide is abstracted from the middle of the
proinsulin sequence; the two other ends (the B chain and A chain) remain connected by
disulfide bonds.

Insulin from various animals is similar to, but not identical to human insulin, as
illustrated in Table 2. A schematic diagram of the structure of insulin 1s shown in Figure 2.

The immune system produces antibodies to proteins th
these non-self proteins are recognized because their shaj
proteins. Some people developed allergies to the anir
their immune systems recognized the proteins as foreign

Table 2: Variation in positions A8, A9, A10, B1, B2, B27 and B30 of insulin. (All Q18. Using the data in Table 2, explain why the immu

other apno acids are the same.) able to distinguish animal insulin from human insulin.
A8 A9 Al0 B1 B2 B27 B30
N human Thr Ser Ile Phe Val Thr Thr P
cow Ala Ser Val Phe Val Thr Ala A denaturation/renaturation (similar to the one carrie
pig Thr Ser Ile Phe Val Thr Ala with ribonuclease) experiment was carried out using i
contrast to Anfinsen's results, only less than 10% of th _
horse Thr Gly lle Phe Val Thr Ala was recovered when urea and E-mercaptoethanol were
rabbit Thr Ser Tle Phe val Thr Ser (this is the level of activity you would expect if the disu
randomly). In contrast, if the experiment is repeated v
dog Thr Ser lle Phe Val Thr Ala activity is restored upon renaturation.
chicken | His Asn Thr Ala Ala Ser Ala : . L ) )
Q19. What is the main difference between insulin and p1
duck Glu Asn Pro Ala Ala Ser Thr
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