5,122,614
11 12

TABLE !

Comparison of first order rate constants for hydrolysis (Ks)
and aminolysis (Kgm) of SC-PEG and SS-PEG?

Hydrolysis: K4 ®(min—!) x 103 Aminolysis: Kgm “min—1) x 103

Temp. and [hy(min)} and [Kgm/Kpl
pH (*C.) SC-PEG SS-PEG SC-PEG SS-PEG
7.0 4 087[793] 1.84 [376] 2.64 [3.0] 3.74 [2.0]

27 605[115) 10.4 [67) 26.4 [4.4] 41.4 [4.0]
37 14.2[49) 259 [27] 81.7 [5.8] 104 [4.0]
74 22 537[129) 10.7 [65) 29.1 {5.4] 4.7 [4.0]
27 907 16.0 [43) 48.6 [5.4] 73.6 [4.6]
37 19.3[36) 37.6 [18) 145 [1.5] 193 [5.1]
7.8 4 137[508) 2.58 [268) 124 [9.1] 15.0 [.8]
27 103 [67] 21.6 [32] 130 [12.6] 152 [7.0]
37 21832 48.8 [14] 226 {10.6) 267 .5]

*All the measurements were performed by foliowing the appearance of N-hydroxysuccinimide anion
{-OSu) st 260 nm in 0.008 M sodium phosphate; concentration of PEG-bound succinimidyl active acy!
at time zero {SX-PEG]o was 0.1 mM; in aminolysis experiments concentration of N®-scetyl-lysine at
time zero [NAL)y was 3 mM.

’K, = Ratey/[SX-PEG), where Rate; = dAze/dt X 1 Exgo X 1F; €260 = 8500 M~!lemlisan
extintion coefficient of -OSu; and F = [-OSu}/([HOSu] + [-OSu)] = (I + 1080PH)~1,

Kem = Total Rate/[SX-PEG}y — K;. The Total Rate in aminolysis experiments was calculated the
same way as Rate, in hydrolysis experiments.

TABLE 2

SUMMARY OF MODIFICATION, ESTEROLYTIC ACTIVITY,
AND AMIDOLYTIC ACTIVITY DATA FOR TYPSIN
AND ITS mPEG DERIVATIVES

Trypsin Modiff BAEES¢ %  BAPAY 9  ZAPAA %
Derivatives? (%) (u/mg) Native (u/mg) Native (u/mg) Native
Native Trypsin 0 92.4 100 1.26 100 7.81 100
SC-PEGM.Trypsin

N=6¢6 423 103 112 2.26 179 15.3 196
N=7 45.8 87.9 95.1 2.38 188 17.5 224
N=29 58.8 90.1 97.5 2.67 212 18.9 242
N=12 71.9 85.1 92.2 3.83 304 25.5 326
SS-PEGy-Trypsin

N = 44.8 102 110 3.25 258 18.8 241
N=12 770 94.3 102 4.34 344 24.7 316

*For SX-PEG-Typsin, N = 15 X (% Modif)/100 and is rounded to the nearest integer.

percent of amino groups modified was determined by the fluorescamine assay {Stocks, et al. (1986) Anal.
Biochem. 154, 232]
“The BAEE (Na-benzoyl-L-arginine ethyl ester) trypsin assay was done at pH 7.8, 37° C. w/ & substrate conc’n
of 0.5 mM. The extinction coefficient was €35 = 808 M ™ Vem—1 [Kezdy, et al. (1965) Biochemistry 4, 99].
“#The BAPA (Na-benzoyl-DL-arginine-p-nitroanilide) and ZAPA (Na-CBZ.L-arginine-p-nitroanilide) amido-
lytic assays were done w/ a substrate conc'n of | mM in 50 mM Tris-HCl pH 8.1, 10 mM CaCiy, at 37° C. The
-1 cm—‘. was used in both assays.

extinction coefficient for p-nitroaniline, €419 = 8800 M
TABLE 3 -continued
MICHAELIS-MENTEN CONSTANTS FOR THE 45 EFFECT OF Na-Ac-L-Tyr (NAT) ON THE EXTENT
AMIDOLYTIC ACTIVITY OF NATIVE OF REACTION OF SS-PEG AND SC-PEG
TRYPSIN AND ITS mPEG DERIVATIVES? : WITH Na-Ac-L-Lys (NAL)
Km V max Kear Keat/Km % of NAL Reacted with?
Trypsin Derivatives  (mM)  (uM/min)  (min—!)  ("Mmin—!) NAT/NAL SS-PEG SC-PEG
Native Trypsin 1.08 15.7 378 349 1.0 77.15 (98.2) 55.25 (103)
SC-PEG g Trypsin 50 2.5 74.50 (94.8) 52.55 (97.8)
N=7 0.29 19.6 470 1626 5.0 68.50 (87.2) 48.60 (90.4)
N=9 0.21 20.2 484 2290 *To triethanolamine-borate buffer (0.3 M, pH 8.1) the following was added: a
N=12 0.11 229 549 4973 solution of NAL (50 mM, 0.1 ml) and a solution of NAT (100 mM, volume corre-
SS-PEG4 Trypsin sponding 10 the ratios given in the table and bringing the combined vol to L.l
N=7 021 18.6 4“7 2172 ml)bolhmt)nmnebuffcr.mdhnlydnenppropmuncuvned?ﬁGmCH;CN(SO
N 12 0'13 22'5 539 4159 &5 mM active acyl, 0.1 mi). The resultant solution was voriexed and incubated at 28° C.
= . . for 1 hr. A mixture of the same components but leaving out SX-PEG

*The measurements took place at 37° C. with a constant trypsin protein concentra- was used as 2 control. The TNBS assay version of Snyder, et al. [(1975) Anal.

tion of 1.0 ug/ml (via Bluret assay). Na-carbobenzoxy-L-arginine-p-nitroanilide . Biochem. 64, 284] was used to determine the unreacted NAL.
(ZAPA was used as a substrate in concentrations varying from 0.02 to 1.71 mM i in bn* numbers given in the parentheses represent the values of percent of NAL

50 mM Tris-HCl pH 7.8, 10 mM calcium chioride. The were calcul divided by the p of NAL jon when NAT/NAL = 0.
from mewuver—Bnrk plots of the initial rates of the appearance of p-nitrosniline
(&40 = 800 M~ cm ), 60 I claim:

1. A compound having the structure:

EFFECT OF Na-Ac-L-Tyr (NAT) ON THE EXTENT o
OF REACTION OF SS-PEG AND SC-PEG ]
WITH Na-Ac-L-Lys (NAL) 65 R1—(0—R2)g—(0—R3)p—(0—R4)—O0=—C—0—Rs
% of NAL Reacted with?
NAT/NAL SS-PEG SC-PEG wherein R; is H—, HiC—, or an oxycarbonyl-N-

0 78.55 (100)0 53.75 (100) dicarboximide group;



