Amagen Inc. v. F. Hoffmann-LaRoche LTD et al Doc. 638 Att. 16
Case 1:05-cv-12237-WGY Document 638-17  Filed 07/05/2007 Page 1 of 14

Exhibit 34B

to the Declaration of Cullen N. Pendleton in Support of Amgen’s Opposition to
Roche’s Motion for Summary Judgment that Claim 7 of the ‘349 Patent is Invalid
Under 35 USC 8112 and is Not Infringed

Dockets.Justia.com


http://dockets.justia.com/docket/court-madce/case_no-1:2005cv12237/case_id-100734/
http://docs.justia.com/cases/federal/district-courts/massachusetts/madce/1:2005cv12237/100734/638/16.html
http://dockets.justia.com/

Case 1:05-cv-12237-WGY Document 638-17

FROM BLDSC URGENT ACTION D
- A‘\

ey T i B - SR R p i SR g T

Figure 6.

!

1.8

Azg0 s

(MON) 11, pg’

o«

Ep Assays

20 ag 80 80

glucosamin
the amount

st e _m & » NPy

211

Filed 07/05/2007

|

(IR a

TN

AR

AR

Page 2 of 14

P1:30/8T,

] Edf/NO 315

-*"4 80

- (cieNnac]
. (mg/mi)
40

The elution pattern was developed

» and then with a linear
in the same buffer,

of 0+ RBC agg?utinating



' fl14
Case 1.05-cv-12237-WGY Document 638-17  Filed 07/05/2007 Page 30

FROM BLDSC URGENT ACTION D BON) 11. 08" 99 1137 /0T, [1:24/N0. 3580015127 p 17
" Lange Lt al. ?
f?7ix‘ Figure 7. Rocket affinoelectrophoresis of 15 ul serum samples in a gel
. containing WGL (40 ug/mT’agarose). Sample wells at both
< ends of the plate contained pooled normai human serum (PNHS'
A and the remainder of the;we11s contained the sera of anemic
e patients, i '
. Tab#e 2
- ANEMIC DISORDERS
B Rocket Height J Fetal Mouse Liver
i Patient Patient/Contro] Hematoarit Cell Assay Diagnosis
o (mm) (%] (mU Ep/m1)

g BB 32.5/29.5 21.3 20 Hemolytic Anemia
2 AM 30.5/29.0 24, 220 Hemolytic Anemia
- BS 28.0/28.0 20.& 20 Pernicious Anemia

B cy 30.0/29.0 15.9 70 Iron Deficiency
i£ _ W8 34.0/29.5 280 ‘Refractory Anemia
e T BSm 33.5/27.0 50 Iron Deficiency
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Table 2 (Continue&)
CANCER PATIENTS

Rocket Height FeLaT Mouse Liver
patient Patient/Contro] Hematocrit | Cell Assay Diagnosis
(mm) (%) l(mU Ep/m1)
VL 29.5/26.5 21.9 70 Ovarian Cancer

Js 29.5/28.5 24.9 100 Stomach Cancer

ED 36.5/26.0 25,2 280 Prostate Cancer
PH 28.5/26.0 20.7 60 Mye]oproliferation
RM 30.5/27.0 26,1 90 - Leukemia (AML)

LC 31.0/27.0 23.1 140 Lymphoma

When WGL-affinoe]ectrophoresis Was repeate
same 30 anemic individua]s, comparable cor
with both hematocrit ang Ep level were obt
rocket heights was excellent for the two e
p <0.0005). Correlation of SRH:NRH ratig

probably becayse most of the serum samples
who often dg not give a good negative corr

On serum samples from the
elation of SRH:NRH ratie
ined. Reproducibi]ity of
periments (t= 11.138,

ith hematocrit was poor,
came from cancer patients
lation to Ep levels,

Since WGL—affinoelectrophoresis is a conve
changes in the concentration of WGL-bindin g?ycoprotein(s) in serum,
We next investigated whether WGL could be Lsed directly in 3 two-~
dimensional variant of rocket affinoelectrfphoresis which we have
termed "crossed affinoe1ectr0phoresis" {by analogy with ¢rossed immyno-
electrophoresis). In Figures 8 and 9 are khown the potential of WGL

to differentigte WGL-binding glycoprotein( ) in serum into three
S€parate groups according to their electro horetic mobilities. Both

ient method for ascertaining

Cleariy shown in Figure 9 ig that in the ¢ ra of anemic patients, a1}
three peaks are elevated compared to that pf PNHP or PNHS, but the most
anodal peak is significant1y elevated. Th Ep level in serum of anemic

Patients, represented by Figures 8A and 8B|, was 29g0 and 1,130 mu Ep/m1
Fespectively.

D. Immunoradiome tyips Assay for Ep

196 antibodies wWere isolated for radioiodination from three different
rabhit anti-Ep sera (RO17, R94 and R1000).] The cpM of radioactivity

i € indicated that 25 I_rabbit 196 anti-Ep interacted
tyrene balis inp a linear relatign-
ration of gp (Figure 4). Some of the sera
ic individua]s were tested in this IRMA
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DIScussIoN

When the figures for the levels of erythropoietin in normal human seé},‘
are compared, three facts emerge. First, when concentration methods
are used lTower values are often obtained. This is true for the

erythrocythemic mouse assay used by Ersley and associates (40,41) B
(values <3.9-1g mU/m1) and the fetal ouse Tiver assay used by Napijepd
(51) (10.4 mU/ml). Second, by the rec ntly reported immunological ’
assays and erythrocythemic Mmouse assays, Tevels of 20 - 35 mU/m1 are -G
found; 1i.e., HAI (30) (7-38 mU/m1), radiofmmunoassaj% by three groupsi
(5,35,36) (19 -30 mu/m1y, erythrocythemic mice (42,43) (25.8 and 34

mu/ml). Third, the recent values obtained by the FMLC assays are
slightly higher (46,47,50)(29-—50 mU/m]).
Based on the results from this variety|of methods, the Ep value in A
normal serum is apparently about 30 + ]g mU/m1 depending on the method B
of assay. The lower values found in concentrated specimens may be duelR

I3
}j - additional erythropo1etica11y active s bstances, as were found by
\ : Dunn et al. when concurrent assays wer performed by the FMLC method

S The use of surface-reactijve microbeads|in place of erythrocytes as
b , indicator particles offers several significant advantages:

1. Prolonged storage of micrpbeads does not result in hemolysis

, Or contamination, and pretreatment with stabilizers is not
o necessary.

2. Microbeads provide a homogeneois, stable and standard
indicator material,

. 3. Prior absorption of test sera §s not necessary.

4. Microbeads are relatively Tnexpensive. A sing7é vial of
microbeads costing $70 can be sed to assay 1,500 samples.

erythrocytes were the indicator Particles used. A direct comparison o
the Ep titers obtained in a variety of|sera using efther sensitized =

erythrocytes or synthetic microbeads a indicator particles js currently
under extensive investigation.

c. One problem with the immunochemical aslay for Ep which is not overcome
: by the use of synthetic microbeads 1S the specificity of the assay.
Thus, when "pure” Ep is not readily av ilable, the monospecificity of

. the antisera used myst remain in questjon. Nevertheless, the agg]utin%

216 ; ;
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expected of a humoral regylator of erythropofiesis (10,71). Furthermore ,
jn our Taboratary we found that the assay,ésfnot influenced by the wide
yariety gf other hormones (e.qg. ACTH, thyroxjine, androgens, etc.)

(53,54) under laboratory conditions, we find the assay useful; other
investigators have found the technique to b reliable (30,55-57).

EPWCL Agsay
The main advantage of Laurel] Quantitative j
that it permits detailed analysis and quantitation of proteins even in
crude mixtures (15), However, a Prérequisite to its use js that the
specific antibodies must be dvailable to react with the antigen in
guestion. The interaction of carbohydrates jor glycoproteins with
Jectins appears to pe similar to the interadtion between antigens and
antibodies, and lectins can be considered a ”para~immunoiogica] tools”
(58).

monosaccharides, yiz. N—acety1neuraminic aci
D-glucosamine. Ep is also a g]ycoprotein, ich in carbohydrate (30%),
which possesses terminal sialjc acid residues in its carbohydrate Side
chains. Spivak et al, (59) and Rudzki et al. (60) haye found that Ep
activity is removed from Ep solution when i is passed through an
agarose bound WGL column. The Ep activity an be recovered from the

ysis '?; affinity column by eluting with N-acetyl-p- Tucosamine. We felt that
3t 8 changes in the concentration of WGL-bindingjg1ycoproteins in the serum
21 might reflect changes in the serum Ep conce tration.

N~acety]—D-g1ucosamine and/or N-acetyTneuraﬁinic acid. WGL-affino-
eTectrophoresfs, it was hoped, could be devegloped into 2 simple tool

Capable of assessing the anemic state of patiients in conjunction with
P in vitreg bioassay. Pre]iminary results indicate that this technique

p ) : >
cal t?t should be nvestigated further.
$§§o"" It is ctear from the rocket height of wGL-bxnd1ng glycoproteins in the

Fisergl that of bicactive Ep in the serum, Nevertheless, the change in Ep
<on ol; foncentration §s somehow reflected in the E level as determined by
ed &1 | (a good correlation with p <0.025). Further Study is planned to
rrently ] 'dentify and Characterize these g?ycoproteiﬁs in the serum.
|
) !
g ¥ rma |
;come “§ In 1979, two reports (36,61) based on earlier observations (32,33)
/of =] Showed the feasibility of establishing a double antibody RIA for human
utfnéz Ep. Antisera were raised in rabbits with an impure Ep preparation and

Used without absorption. However, “pure" Ep (70,400 U/mg protein) was

]
i
217 |
|
|
|
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and "pure"
parallel re
standard and the sera fr
antigen-antibody reaction of 125
et al. (36) and Sherwpod and Gol
of their Ep RIA to be 0.4 and 2-
respectively. Rege and Fisher (5) have a
of an improved radioimmunoassay.
Ep, albeit sensitive, will continu
half-Tife of 25 I-Ep is less than
supply) will need to be continuous

3 milliun

60 days
ly iodi

We have selected a sensitiv
site immunoradiometric assa
in serum or urine.
preliminary insolubilization of un
ligand-binding system (LBS), viz.

phase support such as the surface

all of the Ep (either standard or

ball combined with the WGL
labeled second LBS, j.e. 75 [_rabhit I
the system, with LBS'-Ep-LBs?2
labeled complex was i

y (IRMA
In principle,

increased, the radiocactivity in the solid ph
Figure 4). This method has been termed "
IRMA." Use of this technique is restricte

simultaneously to at least two LBS.

The variations introduced in our two-site
of employing WGL and rabbit anti-Ep antib
anti-Ep antibodies in our LBS. The advan
first LBS is two-fold: 1) Relatively pur
Prepared in good yield by affinity chroma
of WGL is directed toward sialic acid and
residues of the carbohydrate side chains

determinant of rabbit anti-Ep antibody ve
core of Ep. As the result, two LBS will

other in the binding of Ep.

So far, the values for Eppip obtained by

compared to those derived éy FMLC. This

the fact that a relatively "impure" Ep wa
anti-Ep antibodies might not have be
However, because purified Ep is not

all investigators and beca

could possibly be
technique,

use monospecifi
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