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INTRODUCTION

Antithrombin III (AT III), a protein that belongs to the serpin superfamily of the
serine proteinase inhibitors, plays a critical role in the blood coagulation. AT Il and the other
inhibitory serpins share the property of forming irreversible complexes with their target
enzymes through a unique suicide substrate-like inhibition mechanism that leads to a covalent
acyl-enzyme complex [1]. AT III is the main inhibitor of thrombin and factor Xa, two
enzymes involved in the coagulation cascade and that react at low rate with this serpin [2].
The highly negatively charged polysaccharide heparin is known to dramatically enhance the
rate of inhibition of factor Xa and thrombin by AT III through its binding to the serpin via a
specific pentasaccharide fragment present in about one third of the naturally occurring heparin
chains [3, 4], a property widely used for the regulation of blood coagulation in therapeutic.
The pentasaccharide-induced acceleration of factor Xa inhibition results from a
conformational change of AT III that extrudes its reactive site loop from a partially buried
position to a'more accessible one [3, 5, 6] and from exosite interactions between the serpin
and the clotting proteinase [7-9]. A bridging mechanism requiring longer heparin chains
mainly accounts for the acceleration of thrombin inhibition [10].

The heparin/pentasaccharide-induced structure modification of AT III has been
investigated by cristallography [5] and numerous spectroscopic techniques. It has been
published that the AT III intrinsic fluorescence increases by 30-49 % when it binds to high
affinity heparin or to the specific pentasaccharide. This fluorescence exaltation has been used
by many investigators as a signal to quantitate the affinity of these compounds for AT III as
well as to investigate by fast kinetic studies the mechanism by which they associate with the
serpin [6, 11-14].

We report here a single blind investigation of the AT Ill-binding properties of 21
new oligosaccharides isolated from Enoxaparin, a low molecular weight heparin, performed

by monitoring the alteration of the intrinsic fluorescence of the protein upon its reaction with

these products.



MATERIAL

21 samples of the oligosaccharides were sent to us by Sanofi-Aventis (Drs. C.
Viskov and A. Uzan, Centre de Recherche de Paris, Vitry-sur-Seine, France). Each sample
(identified by a reference) was provided as a solution (about 500 pL) of known concentration
prepared in 0.010 M Tris buffer pH 7.5 containing 0.150 M NaCl. For convenience we
numbered the products from 1 to 21. The pentasaccharide (same origin) was provided for the
purpose of a previous study. The concentration of its stock solution was calculated from the
weight and using MW = 1818 Da. The pure human AT III preparation is a product from
Hyphen BioMed (Neuville-sur-Oise, France). Its concentration in the stock solution was
calculated from its absorbance at 280 nm using €280nm = 35560 M™.cm™. The serpin solution
was found to contain at least 95 % of active protein as determined by an established

procedure[15]. All other reagents are of analytical grade.

EXPERIMENTAL PROCEDURES

The equilibrium dissociation constants Ky for the interaction of the oligosaccharides
with AT III has been assessed at 25° C in 0.050 M HEPES containing 0.100 M NaCl by
equilibrium titration experiments in which the intrinsic fluorescence of the serpin was
monitored upon reaction of a constant concentration of the protein with increasing
concentrations of these compounds, a procedure already described by others [6, 12, 14, 16].
As a reference product we used the pentasaccharide.

The fluorescence intensities measurements (Aex = 280 nm, 3 or 5 nm band-pass, Aen
= 340 nm, 3, 5 or 10 nm band-pass) were performed using a RF5000 Shimadzu
fluorospectrophotometer equipped with a thermostated cell holder. A typical fluorescence
equilibrium titration experiment was done as follows: an aliquot of the buffered AT III stock
solution was diluted (final concentration = 0.0172, 0.0345, 0.042, 0.069 or 0.52 uM) into the
HEPES buffer contained in an 1 x 1 cm path quartz cuvette (final volume = 2.5 ml) and the
fluorescence intensity was read at 340 nm prior consecutive additions of small volumes (0.5 -
2.0 pl) of the appropriate oligosaccharide solution. Before addition of AT III, the apparatus
was set to zero by reading against the buffer alone. The reference of the oligosaccharides, the
corresponding number, the concentration of the provided stock solutions and that of the
solutions used for the purpose of the equilibrium titration experiments are given at Table I of

the annex.



The best estimate of K; has been determined by fitting the fluorescence data to the

equilibrium binding equation:

Af =Af ([ATIII l, +n[ols],+ Kd)_\/([AZﬁf ;I ; [ols], +X, )2 ~n[ols], [ AT,

Where [ATII)y and [ols]y stand for the AT IIl and oligosaccharide initial

)

concentrations, respectively. Afand Afq.x are the absolute change of fluorescence intensity for
a given oligosaccharide concentration and that of the maximum fluorescence intensity change,
respectively. » is the binding stoichiometry (ie the ratio of the concentration of the high
affinity species present in the reaction mixture vs the total concentration of the studied
product). Here, the value of this parameter was set to 1 since the analyzed solutions were
supposed to contain a single chemically well defined product, each molecule of which was
assumed to bind one molecule of AT III only. Non-linear regression analysis was done with

the GraFit software (Erithacus Software).

RESULTS

The reaction of all analyzed products with AT IIl was accompanied by an 31.4 - 51.5
% increase of the intrinsic fluorescence of the protein at 340 nm. We used this property to
follow the AT III : oligosaccharide complex formation by titrating serpin solutions by
incremental amounts of oligosaccharide. The oligosaccharide concentration : fluorescence
intensity data sets (given in the annex) were anaiyzed as described above to assess K. The
figures (see annex) show that the theoretical curves generated using equation 1 and the best
estimates of the equilibrium dissociation constant adequately fit the experimental data
collected for the reaction of each compound with AT III. The value of Ky, and the maximal
fluorescence increase for each AT III : oligosaccharide pair are summarized bellow at table L

The standard error on Ky, and the concentration of AT III used in each experiment are given

with the corresponding figure (see annex).



TABLEI

Equilibrium dissociation constant (K;) and maximal fluorescence enhancement for

the various AT III : oligosaccharide interactions

product reference product Ki(pM) *AT Il max
number fluorescence
enhancement (%)

P33894-51-1 1 0.30350 41.4
P32650-55-1 2 -0.11430 46.1
P32444-021-2 3 0.31150 33.2
P32650-067-1 4 0.20320 383
P32964-120 5 1.33820 394
P34279-47-04 6 0.00115 46.0
P32444-021-3 7 0.30650 - 387
P32650-061-1 8 0.20850 40.0
P32650-063-1 9 0.56760 46.3
P32077-090-2 10 0.14290 51.5
P33818-64-2 11 0.02110 352
P33818-62-3 12 0.05280 38.4
P33818-44-1 13 0.19620 : 36.5
P31404-012-1 14 0.06360 44 .4
P33818-36-3 15 0.04240 314
P33818-64-1 16 0.08040 42.3
P33818-62-1 17 0.09210 44.0
P33818-62-4 18 0.18440 36.9
P33818-44-4 19 0.02630 38.6
P33818-22-4 20 0.46660 44.1
P34279-47-2 21 0.00149 45.0
pentasaccharide |  -—--—- 0.02080 334

®obtain from the fluorescence intensities measured in the presence of saturating
oligosaccharide concentrations or from the fit of the experimental data by equation 1

(products 5 and 20)



CONCLUSION

The present single blind study was aimed at determining the equilibrium dissociation
constant describing the affinity of 21 oligosaccharides, purified from Enoxaparin, for AT IIL
The measurements were done at 25° C in 0.050 M HEPES containing 0.100 M NaCl. A
reference product, the pentasaccharide was submitted to the same analyses.

Together these data essentially provide to the chemists interesting informations
regarding to the relationships between the chemical structure of the oligosaccharides and the
stability of their complex with AT IIL. The set of equilibrium constants determined here may
be considered as a photograph of the AT III-binding properties of the products taken under
the used experimental conditions. For this reason they do not give informations on parameters
such as the relative contributions of the ionic and non-ionic interactions involved in the
formation of the complexes.

The interaction of AT III with the various products was fluorometrically followed by
monitoring at 340 nm the intrinsic fluorescence of AT III with excitation at 280 nm. The
reactions were accompanied by a fluorescence increase ranging from 31.4 % (product 15) to
51.5 % (product 10). Saturating concentrations of pentasaccharide induced a 33.4 %
enhancement. Similar values have been reported for the interaction of AT III with high
affinity heparin [14] and with small oligosaccharides [12].

All analyses were done assuming that each oligosaccharide solution contains one
pure and well defined product only. On this basis we found that the K values for the binding
of the 21 oligosaccharides to AT III are ranging from 1.33 pM (product 5) to 1.15 nM
(product 6). Under the experimental conditions used the pentasaccharide binds to the protein
with K; = 0.0208 pM, a value that compares with published data [3, 12]. Similar values of K;
were found for products 11 and 19 (0.0211 and 0.0263 pM, respectively). 17 oligosaccharides
(products 1, 2, 3, 4, 5, 7, 8, 9, 10, 12, 13, 14, 15, 16, 17, 18 and 20) form a significantly
weaker complex with AT III than does the pentasaccharide. For 12 of them (products 1, 2, 3,
4,5,7,8,9, 10, 13, 18 and 20) fluorescence titrations yielded K;> 0.100 M. In contrast we
found that products 6 and 21 form particularly tight complexes with the protein (K; = 1.15
and 1.49 nM, respectively). Similar low X, have been reported for complexes between AT III
and synthetic pentadeca to nanodecasaccharides aimed at promoting thrombin inhibition [17,
18].

The tested oligosaccharides, present in Enoxaparin, have a large range of affinities

for ATIII (the value of K, is varying by three orders of magnitude). This is a characteristic
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of Enoxaparin. It can be presumed that, in Enoxaparin, the mixture of these oligosaccharides

contributes to the final affinity of this LMWH to AT III and finally to its effects on

Haemostasis.
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TABLEI

Products identification and concentration of the various oligosaccharide

solutions used in this study.

products identification  [*product concentration | "product concentration
in the provided in the working
reference number solutions (mM) solutions (mM)
P33894-51-1 1 1.72 0.573
P32650-55-1 2 1.22 0.305
P32444-021-2 3 1.47 0.367
P32650-067-1 4 1.14 0.285
- P32964-120 5 1.24 1.24
P34279-47-04 6 0.83 0.0166
P32444-021-3 7 1.27 1.27
P32650-061-1 8 1.12 0.56
P32650-063-1 9 1.31 0.655
P32077-090-2 10 1.05 0.525
P33818-64-2 11 1.07 0.107
P33818-62-3 12 1.03 0.206
P33818-44-1 13 0.44 0.44
P31404-012-1 14 1.39 0.278
P33818-36-3 15 0.88 0.088
P33818-64-1 16 1.01 0.202
P33818-62-1 17 0.97 0.194
P33818-62-4 18 1.11 1.11
P33818-44-4 19 0.37 0.0616
P33818-22-4 20 0.35 0.35
P34279-47-2 21 1.02 0.0102 and 0.0204
pentasaccharide | --—-—- —— 0.0916

"each product (except the heparin pentasaccharide) was provided diluted in
0.010 M tris buffer pH 7.5 containing 0.150 M NaClL
®solutions used to perform the equilibrium titration experiments.
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Solumn - product 5 (ul) . product 5(uM) | F (arbitr units) F-FO (arbitrunits);
Name i :

00000 0.0000 3370000 _  0.0000

T710000 T T 704960 7 361.0000  24.0000
20000 7 09920 |7 3850000~ 48.0000
7730000 7714880 T 74090000 T "72.0000
__40000 ST 749840 7 4200000~ 83.0000

4260000 " '89.0000

" 106.0000
108.0000

'111.0000
112.0000

208320 N
218240 46300004
228160  463.0000
238080  464.0000

wlwinain -
Aommg85§8£§8©533aﬁaﬁjawm‘*'°"-""‘“’N"*

500000 248000 4640000 _ 1
..52.0000 257920 56.5,-9090..;_.._«_____”..-__..,.__.v....,_.,=

29



¥9d
.

P34279-47-04 (product 6)

3

1 2 4
Type )
Column Name product 6 (uL) - product 6 (nM) F (arbitr units) ; F-Fl?ni(tasr)bxtr

1 00000 2280000 0,000
2 33200 2520000 " 24.0000
3 6.6400  269.0000 41.0000
4 ' 9.9600 283.0000 55. 0000
5 132800  297.0000 690 0000
6 ~16.6000 ~ 75.0000
7 199200 0 89.0000
8 232 2400 ~91.0000
9 94,0000
10 | 95,0000
11 32 0000 ~_100.0000
12 329.0000  101. 0000
13 3290000 101.0000
14 330.0000 102 000
15 B B " 330.0000 .
16 . 328.0000 :
17 330.0000 102, 0000
18 ©331.0000 ~ 103. 0000
19 1 320.0000  101.0000
20 B 330.0000  102. 00002
21 B 7332.0000

22 o 7733200007~ 104.0000
23 " 16. 0000, © 71062400 332.0000 ~ 104.0000
24 17.0000 °  112.8800  332.0000 104. 0000

30



P32444-021-3 (product 7)

1 2 3 4
Type
coumn  product 7 (uL) : productT(pM): F (arbitr units) F—FO (arbntrunlts)
Name H §
1 -0 0000_ 129, 0000 00000
2 _0 2540 7149,00000 T 20.0000
3 11590000 30.0000
4 165.0000 36.0000
5 - 169.0000 A_400000
6 171.0000 42.0000
7 172.0000 _ 43.0000
8 "172,0000 43.0000
9 000 __44 0000
10
11
12
13
14
15
16 |
17
18
19
20
21 - B
22 53340
23 .5.5880
24
27 13 0000 66040 © . 177.0000 4_48.0000

31



P32650-061-1 (product 8)
1 2 3 4

Type
iColumn -product 8 (ul) - productS(pM) F(arbitr units) - F-FO (arbitr
Name » units) {

11 ) 0000 L 00000»_ 255 0000 .~ 0.0000
2 05000 T 0.11; 7 278.0000 i 230000
3 10000 02240 2960000 _~ 41.0000
4 15000 73100000  ~  55.0000
5 ...20000 04480 = 3220000  67.0000
6 25000 ] 330.0000 75 0000
7

8

9 - :
10 " 85.0000
11 341 0000  86.0000
12 - 343.0000 88 OOOCI
13 344.0000 )

14 | ©348.0000

15 348.00000 93

16 7 7348.0000

17 ~.351.0000

18 350.0000

19

20

21

22 353, 0000

23 353.0000

24

25

26

27 . :

28 _ 44800_ - 353, 0000 o 980000
29 47040 35300000  98.0000
30 49280 ' 350.0000 "' '95.0000
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P32650-063-1 (product 9)

195. 0000'”

1 2 3 4
Type

coumny product 9 (uL) - product 9 (uM) - F (arbitr units) - F - FO (arbitr |
Name : units) ;
~G0000 00000 1380000 00000
_05000., 704310 7 1450000  ~7.0000
. 0.26200 153.0000  15.0000
03930 - 162.0000 - 24.0000
- 05240  167.0000 ,290000
_173.0000 35.0000

1760000 38.0000

.196.0000 _ 58.0000

1960000 58.0000

198 0000-'" 1 
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P32077-090-2 (product 10)

1 2 3 4
Type
Column| product 10 (pL) - product 10(pM) F (arbitr units) -+ F - FO (arbitr
Name : units) :
1 0 0000 R 0000 ....2620000 _  0.0000
2 - 0.5000 0.1080 7 310,0000 48.0000
3 L0000 02100 329.0000 " 67.0000
4 1.80000 03150 3480000 86.0000
5 | . .20000 04200 363.0000  101.0000
6 - 2.5000 . 05250,  368.0000 " 106. 0000
7 . _110. 0000
8 .
9 ~378.0000
10 380.0000 '
11 384.0000 122 0000
12 382.0000
13 3810000 1
14 23820000 . 1
15 384.0000 1
16 _..388.0000
17 ~385.0000
18 .
19
20
21



P33818-64-2 (product 11)

1 2 3 4

Type
Column product 11 (uL) - product 11 (UM) : F (arbitr units)  F - FO (arbitr
Name i : units)
20,0000 . 0:0000
......0.0210  _  281.000 ~....20.0000

00000 _

349. . :
351.0000  90.0000
... 3520000 O
..347.0000

....249.0000 88.0000
..351.0000 . 90.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
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P33818-62-3 (product 12)

..1:0000 ._',.f
20000
30000 .

NI R S NN Y Y S S BN

055000 "

1.5000
2.5000

0.0412

- 149.0000

1400000

1 2 3 4
Type
Column product 12 (pL.) - product 12 (pM) F (arbitr units) .- F - FO (arbitr
Name : units) ;
0. 0000 0. 0000_ .~ 125.0000 0.0000

15. 0000

“{86.0000 " 510000

.. 1600000
164.0000

~171.0000

36

7171.0000 ... 46.0000
7170.0000 4

. 46.0000

©7170,0000 7450000
7170.0000 0




P33818-44-1 (product 13)

1.0000

04760 2

it 5000:_4.

© 20000

o 25000

0.2640

103520
704400

320000

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16 .. 115000 - o 2.02
17 |- ; ‘
18
19
20
21
22
23
24
25
26
27
28

56320

"361.0000
57.0000

309.0000

~ 330.0000

~335.0000

 314.0000
~321.0000
37

'328.0000

3350000
3350000 83.0000

1 2 3 4
Type
Columni - product 13 (uL.) jproduct 13 (pM)s F (arbitr units) . F - FO (arbitr
Name ; units) ;
0. 0000__“._ 00000 2520000 00000
0.5000 "~ 0.0880 "19.0000

" 37.0000

49,0000

762.0000

" 76. oooo

- -78.0000

3380000

~783.0000

3360000 84.0000
338.0000 '

" 341.0000 890000

37

© 342.0000

190. 0000



P31404-012-1 (product 14)

1 2 3 4

Type

coumn product 14 (uL) _product14(uM)< F (arbitr units) F-FO (arbitr units)
11 ..00000 0 0000_,“., ....2340000 . 00000
2 7705000 0.0556 43.0000
3 10000 0 ~ 52.0000
4 50007 77 01668 7 303.0000 T 69.0000
5 200006 02224 3120000 78.0000
6 ~81.0000
7 840000
8 19.0 :
9 . Laa.

10 '324.0000

11 327.0000

12 330.0000 96.0000
13 332.0000 ‘
14

15

16

17 | 102 10000
18 | ~103.0000
19 " 798.0000
2 | ... 7101.,0000
21 . " 7100.0000
22 7 7101.0000
23 235000 = 26132 3350000 . 101.0000
24 1250000 . 27800 3350000  _101.0000

38



g

P33818-36-3 (product 15)

1 2 3 4

product 15 (L) : product 15 (M) F (arbitr umts) F FO (arbitr unlts)

00000
70.5000
...10000 00362 1340000  _ 16.0000
15000 00528 137.0000  ~  19.0000
20000 00704 147.0000 29.0000
2.5000 ‘ :

3. oooo.__;'

" 40.0000
-41.0000
" 41.0000
~ 42,0000

43,0000
" 45.0000

46,0000
1460000

220000 " 707784 7 1660000 48.0000
...230000 08096 1670000 48.0000
24,0000 | 166.0000 " 48.0000
1660000 " 48.0000

39



25000

RIBININIIG (5[5 =3 R|2 (Bl |w|~|o| ool

'18 5000
'21.5000

230000

20.0000

"7"334.0000
336.0000

345.0000

- 347 0000 ',_A

40

317.0000
3230000 75.0000

7 oooo . 93.0000

" 734500000~ 97.0000
.346.0000 98.0000
2000

©69.0000

P33818-64-1 (product 16)
1 2 3 4
Type
Coumn product 16 (uL) : product 16 (pM); F (arbitr units) :F-FO (arbitr units)i
Neme :
0. 0000 00000_ . 248.0000 00000
705000 T 0.0404 2680000  20.0000
10000 00808  287.0000 39.0000
150000 04212 - 300. 0000_' - 520000
2.6000 0. 1616_ - 312.0000 640000

3320000 84

99 0000



P33818-62-1 (product 17)

1 2 3 4
Type
;‘\lnm product 17 (uL) product17(pM), F (arbitr units) iF~F0 (arbitr units)
ame ‘
1 00000 00000 1250000 0.0000
2 T 050007 0.0388  136.0000 ~11.0000C
3 10000 " 00776 " 146.0000° " '21.0000
4 __ 150000 01164 151.0000 - 26.0000
5 20000 ,_01552, 7 157.0000 32,0000
6 162.0000 »,_370000
7
8
9 187, 0000
10 7169.0000
11 7170.0000
12 170.0000
13 172.0000
14 "~ '473.0000
15
17 1740000
18] 174,000
19
20
21 .
22 CUAA252 T TTATE.
23 _ 1202& :
24
25
26
27 _ o ] .
28 - 20. 5000, ) - 1.508 175, 0000
29| 215000 © 16684 ~  177.0000
30 '
31
32 |

41




P33818-62-4 (product 18)

1

2 3 4

Type

Column

product 18 (uL) . product18(pM): F (arbitr units) = F - FO (arbitr

umts)

Y o 666Q

0.0000 130.0000
02220 7771550000 735,000

7167.0000 " 37.0000
1700000 " " 40.0000
1720000

1740000 44,0000
174.0000"

175.0000  45.0000

. 174.0000  ~ ~ 44.0000

1750000 - '
'176.0000 46,0000

.. A76.0000 46.0000

42



43

P33818-44-4 (product 19)
1 2 3 4

Type

iColumn - product 19 (uL) . product 19(uM)s F (arbitr units) F - FO (arbitr
Name units) :
1.1 0 0000 .0 0000_' 1320000 . 0.0000
2 0.5000 0.0123 137.0000  '5.0000
3 ~1.0000 ..0.0247 . 1450000 13.0000
4 715000 ”,00370 7774540000 22.0000
5 ~2.0000 700493 160.0000 28.0000
6 12,5000 70.0617  163.0000 31, O_O_QQ
7 00740 16 :
8 :

9 |

10

1]

12

13

14

15 |

17 71770000

18 178, 0000»

19 ) 0000,

20

21

22

24 | 180000 04440 1800000 _ 48.0000




P33818-22-4 (product 20)

1 2 3 4

product 20 (uL) * product 20 (pM) i F (arbitr units) - F - FO (arbitr
i units) :

; 00000 i

188.0000 0.0000
. 199,0000 :
©.207.0000  19.0000
- 216,0000

2240000  36.0000
2280000 40.0000
2300000 42.0000

235
242

'248.0000
© 2520000
254, oooo_ _

" 60.0000,
64.0000
~66.0000

51000071400 2640000 76.0000



-~

P34279-47-2 (product 21)
1 2 3 4
Type .
Column Name product 21 (pL) y product 21 ¢ F (arbitr :F-FO (arbitr:

(nM)  ©  units) | units)

incr. adds of 1/100 stock solation

" 12.0000 " 48.960¢

0~ 163.0000 ‘,j'f___'j'_ 0. oooo
7169.0000  6.0000
181.0000  18.0000

. 122400 1850000 " 22,0000
16,3200 191.0000  28.0000
20,4000~ 201.0000 '

' _'230 0000~ 67,6000
232 0000 -t
231.0

11.0000 ~

"57.1200 237 0000

"""1’5.0666,’[" 61.2000  237.0000 7

1
2
3
4
5
6
7
8
9
10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

0 65. 2800 238, 0000

0 '",734400‘_ 2400000“«_4;_‘_

89,7600  240.0000
976500 241.0000  78.0000
00 106.0800 243.0000  80.0000

' 114.2400 ~ 243.0000  80.0000
122.4000  244.0000  81.0000

24,0000 130.5600 243.0000 " ~80.0000

45



» ¥

i

pentasaccharide

1

2

3

P

Type

>olum

Name

penta (

pL)

penta (uM)

: F (arbitr units) 'F—FO (arbitr units)‘

AN P e P A e N e e e e R R C R TR A B

_A7.s000

0. 0000., e
00183 ~ 273.000
..0.0367 289
0.0550
00733 30
C 00917
200100 3150000
10.1283
01467
0.1650
.. 01833
, 02017_

0. 6050
0.6417.

'328. 0000
- 327.0000
330. 0000

"7333.0000 " 79.0000
1336.0000  82.0000
.335.0000

46

. .254, 0000
"19.0000

0. 0000
'35.0000

 46.0000
©'49.0000

55.0000

61 oooo

. 195000 " 07150 " 3360000 . 82



A F (arbit units)

PENTASACCHARIDE

100
80
60
40
20
0O { i { i | 1 |
0 0.2 0.4 0.6 0.8
[pentasaccharide] (u M)

Parameter Value Std. Error

equilibrium constant (micro M) = 0.0254 0.0024
stoichio 1.0205 0.0460

[ATIN =0.091 pM



