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The rate of this reaction is preset by the sequence and
structure of the peptide or protein and associated peptides or
proteins as genetically specified in the DNA. The rate may
also be modified by changes in protein structure and solvent
conditions in-vivo. This rate can be set to have a half-time
anywhere from a few hours to hundreds of years.
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Rate Genetically
Determined By
Structure

Physiological

0 Negative Charge

o

Asn or GIn Asp or Glu

lation Halftimes of GlyXxxAsnYyyGly in days at pH 7.4, 37.0 °

Asp AmCys Thr _Cys Lys Glu_Arg_Phe Tyr Trp
280 276 398 406 482 504 739 5.8 640 636 771
303 413 457 602 555 549 597 597 522 647 768
279 344 500 555 57.6 47.6 608 512 764 806 725
306[ 383 | 487 460 466 645 483 831 739 839 111
329 393 417 9 565 45 588 633 788 813
264 338 724 588 619 740 927

102 181 242 274 298 390 465 582 586 624 612 695 751 102

102 119 243 284 333 381 486 551 643 410 569 580 708 120

07 0 294 458 52 468 872 701 704

90 164 258 320 321 36 603 809 702 945

107 157 246 312 338 472 439 50. 69.4 489 724

105 156 236 340 365 581 490 53. 5 57.4 701

100 143 244 347 423 50, 2 683

93 149 225 319 406

107 167

102 182 275 335 347

115 145 259 338 330

13 185

128 183 318 486 437

103 159 37

023 049 12

22 31 33

Median 102 156 244 319 347

+ Median does not include Yyy = AmCys.

Bold type values are experimental
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Table 7-9 First-Order Deamidation Halftimes of GlyXxxGInYyyGly in days at pH 7.4, 37.0 °C, 0.15 M Tris HCI

y Gly Cys Met Thr Ser
560 800 3200 3500 3800
600 900 3500 3800 4100
670 1000 3700 4000 4200

1000 4000 4100 4200
1000 4100 4200 4300
1300 4200 4300 4400
1600 4500 4600 4600
1900 1400 5100 5200
1900 4500 5200 5700
2000 5300 56800
2000 5300 5600
2000 5300 5900
2100 5400 6000
2100 5400 6100
2100 5400 6200
2200

2200

2300

1700 4600 4900 5300
120 163 169 228
76 35 34 43
660 1950 4650 5250 5750
+ Median without charged residues.

Bold type values are experimental.
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4100
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0
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39 34 72
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1
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Table 7-1_First-Order Deamidation Halftimes of GlyXxxAsnYyyGly in days at pH 7.4, 37.0 “
Ala_Asp AmC, Cys Lys Met Glu Arg Phe Tyr Trp Table 1. Half-times converted to (100)In(k) for peptides with the sequences
8.2 2142801 1276 1390 ADKTARL S0A TN ETS GADI6RS: 77 170 504 GlyXxx(Asn/GIn)YyyGly. The median of Xxx values was used for cach set of Yyy.
As

Y
99 41,0051 M1 407 612,008 P49 7007 SRanesT T08 ssumed hydrolysis of 010 days was removed from rates before calculation.
96 245 279 344500 555 576 475 608 512 764 806 725 yared N

108 264 306[ 383 ] 487 460 46 483 831 739 839 1M1 .
109 215 329 393 41 45 588 633 788 813 ¥ Asn Gln
102 224 264 .9 724 588 619 740 Calculated Values ized to Gly  Caleulated Values ized 10 Gly
102 181 242 274 298 39, 2 586 624 612 695 75.1 11863 ) 18311
102 119 243 284 333 381 486 551 643 410 569 580 705 -1405.8 219.4 DIR15
97 170 240 294 458 52 3 468 872 701 704 1656
2165.6
90 164 258 320 321 36 6 603 809 702 945
107 157 246 312 2 439 502 631 694 489 721 823
105 156 236 340 365 581 490 535 609 725 57.4 701 967
100 143 244 347 X 683 67.4 683 900
93 149 225 319 . 741 624 79
107 167 254 321 $ 567 621 757
102 182 275 335 347 499 632 638 657 648 67.4
115 145 259 338 330 463 527 644 588 585 66.4
113 165 307 436 42 . 757 739
128 183 318 486 437 631 600 678 784 920 729
103 153 250 325 633 650
023 049 067 13 31 25 598.3 411, -2433.6

22 31 27 41 48 39
Median 102 156 244 319

t Median does not include Yyy = AmCys 2. 466. -2198.9
-2230.9
Bold type values are experimental

-17474
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CH.
i

Glycine Ahnim\

One p-CH; added when moving
from Gly to Ala. The difference
i5306.8 - 0 = 306.8.

renc

(Magnitude of Intefe

[Addition of Carbon Atom|
9

Isoleucine

Two 1-CH; added when moving One 3-CH; added when moving
from Ala to Val. The difference from Val to Ile. The difference is
is (538.5 - 306.8)/2 = 108.6. 561.1-538.5=22.6.

Table 82~ A (100)In(k)

— C3HgN (Indole)
= CsH3Ny” (Imidazole)

g

~NyCHs' (Guanidino)
—NHy'

*Bold-face values based directly on experimental rates and k =

o
Asparagine Threonine
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Second Isotope

First Isotope Peak
Peak \

t,,=9.29 days
k=8.64x107 sec”

Amidated + D

Fifth Isotope
Baseline Noise

20.0

Time (Days)
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Intensity

Resolution Possible
‘With Original LCQ Mass

Spectrometer \

315

GlyIleAsnAlaGly

B2 Crysallin
R=076

Age (Days)

An 18 residue fragment from a 30:70 mixture of
=y : e
wild-type and deamidated B2 Crystallin. A il BB2 Crystallin
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Determined By
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Negative Charge

o~

Asn or Gln Asp or Glu

The rate of this reaction is preset by the sequence and
structure of the peptide or protein and associated peptides
or proteins. The rate may also be modified by changes in

protein structure and solvent conditions around the
protein. This rate can be set to have a half-time anywhere
from a few hours to hundreds of years.

olecular Clocks - Investigating the
eamidation of Asparaginyl and Glutaminyl




Arthur Robinson

.

Y
A2

Joshua, Fama and
Joseph Robinson

&

Zachary Robinson Arynne Rob

¢

/

Bethany Robinson
Matthew Robinson

olecular Clocks - Investigating the
eamidation of Asparaginyl and Glutaminyl

I would also like to thank:

Professor R. B. Merrifield
Merrifield

sor Brian Chait
r Kirsten Lampi
Dr. Jane Orient
George Beverly Shea
Jeff Cooper

Financial Support:

Donors to the Oregon Institute of Science
and Medicine, including the John Kinsman
Foundation, A. Reynolds Morse Foundation
and many other generous contributors.

%

George Beverly Shea with Arynne Robinson




