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M2 5
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genzyme o- A (r-haGAL)

M2 5
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genzyme a- A (r-haGAL)
M2 5

WGAL a-galactosidase o A
a-galactosidase A

AUC,, area under the curve extrapolated to infinity

BLA Biologic Licence Application

ELISA enzyme-linked immunosorbent assay

EMEA European Medicines Evaluation Agency

FDA Food and Drug Administration

GCP Good Clinical Practice

GFR glomerular filtration rate

GL-3 globotriaosylceramide

IgG immunoglobulin G

IgE immunoglobulin E

LM light microscopy

MRT mean residence time

hoGAL recombinant human a-galactosidase o
(algalsidase beta)

SD standard deviation

Ty, elimination half-life

V, volume of distribution
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genzyme o- A (r-haGAL)
M2 5

PROPRIETARY AND CONFIDENTIAL
-290 -



genzyme a- A (r-haGAL)
M2 5
M2 5.1
M2 5.1.1
- A a-D-
galactosidase A, EC 3.2.1.22; aGAL
X o GAL
globotriaosylceramide ; GL-3
M25.1-1 aGAL
GL-3 GL-3
Desnick, 2002 2000 !
200 2
X o GAL X
1 X
Lyon, 1961 Desnick,

1987
1 1:40,000 Desnick, 2002 5 M54.6 No.18

3,500 4,700
2 1994 , 1997 138

1.2 , 1996 , 1996
1996 3 Nakao, 1995

200
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genzyme o- A (r-haGAL)
M2 5

Gall 3GalNAc-Gal-Glc-Cer Gall 3GaINAc Gal Glc-Cer AldlA
oM NEUAC

GaINAcl 4Gal-Glc-Cer GaINAcl 4Ga| Glc-Cer GaINAcl[—33GeI—GaI—GIc—Cer

GL-3)

Gal-Glc-Cer
NeuAc

o
Gall-4Gal-Glc-Cer

Globotriaosylceramide (GL-3)

[0
GIcl 1Cer Gall-4Gal-Cer ﬂ
* (aaaD
/Ga'l -1Cer H:S0s-3Gal-Cer {}

Gal[31 -4Glc-Cer

Ceramide

(o) Lo
_M%\A
A

Lactosylceramide (GL-2)

M2 5.1-1

, 1982; Desnick, 2002

M2 5.1.1.1 a-GAL
M25.1.1.3
aGAL
M2 5.1-1
, 1997 , 1996
aGAL
1997
2
X
A GAL
aGAL
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genzyme o- A (r-haGAL)
M2 5

aGAL
aGAL

M2 5.1-1
OIGAL ( , 1997)

(nmol/ /mL) 7.6x2.5 43 2.4+1.3 12 0.2+0.2 18 0.9+0.5 4

(nmol/ /mg) | 98.6=%27.3 37 49.8+29.0 18 0.4%+0.4 29 7.8*%6.0 7

87.1+23.1 24 57.2#+29.1 13 0.4%+0.2 21 5.3+3.5 7

(nmol/ /mg)

+SD
Branton ! aGAL
1970 2000 105
aGAL
1 M2 5.1-2
M2 5.1.1.2
aGAL
Desnick, 2002 , 1997
, 1996 , 1996 , 1996 Altarescu, 2001 Ashley, 2001 Eng, 1994 Topaloglu,
1999 Rosenberg, 2000 Germain, 1999
M2 5.1.1.2
Sheth, 1983 Garcia-Consuegra, 1990 Gordon, 1995
10 20 GL-3 Gubler,

1978; Desnick, 2002 30

1 Branton MH, Schiffmann R, Sabnis SG, Murray GJ, Quirk JM, Altarescu G, et al. Natural history of Fabry renal
disease: influence of cx-galactosidase A activity and genetic mutations on clinical course. Medicine (Baltimore).

2002;81: 122-38.
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genzyme

A (r-haGAL)
M2 5

Tsakiris, 1996 Meroni, 1997

GL-3

Ferrans, 1969; Bass, 1980; Goldman, 1986; Yanagawa, 1988

Branton 1970 2000

30

M2 5.1-2

Mitsia, 1996 Crutchfield, 1998

Desnick, 2002; Tsakiris, 1996

105

30 40

Gubler, 1978; Desnick, 2002

20
30

aGAL

M27.3.15.1

1,00

0.75+

0.50

0,25

—a— 21% o-gal A
—o— aGAL A

0.00

Genzyme Corporation

M2 5.1-2

(@ {
Branton, 2002

Genzyme

PROPRIETARY AND CONFIDENTIAL

- 294 -



genzyme a- A (r-haGAL)
M2 5
( M2 7.3.15.2 5
M5 3.5.4.3 AGAL-014-01 ) 210
43 40.4
1.6mg/dL 40 2 33
MacDermot !
50 -1 70 -2
20 15
Branton 3
50+8 -3 50% 60
1967 Colombi 4
41
Thadhani
> 3 63%
74% p 0.03 53% p 0.01
-4 Tsakiris - 6
5 41% 68%
5
Ojo '
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genzyme o- A (r-haGAL)
M2 5

1 MacDermot KD, Holmes A, Miners AH. Anderson-Fabry disease: clinical manifestations and
impact of disease in a cohort of 98 hemizygous males. J Med Genet. 2001;38:750-60.

2 MacDermot KD, Holmes A, Miners AH. Anderson-Fabry disease: clinical manifestations and
impact of dis ease in a cohort of 60 obligate carrier females [Letter]. J Med Genet.
2001;38:769-75.

3 Branton MH, Schiffmann R, Sabnis SG, Murray GJ, Quirk JM, Altarescu G, et al. Natural
history of Fabry renal disease: influence of a-galactosidase A activity and genetic mutations on
clinical course. Medicine (Baltimore). 2002;81: 122-38.

4 Colombi A, Kostyal A, Bracher R, Gloor F, Mazzi R, Tho"len H. Angiokeratoma corporis
diffusum—Fabry’s disease. Helv Med Acta. 1967;34:67-83.

5 Thadhani R, Wolf M, West ML, Tonelli M, Ruthazer R, et al. Patients with Fabry disease on
dialysis in the United States. Kidney Int. 2002:61: 249-255.

6 Tsakiris D, Simpson HK, Jones EH, Briggs JD, Elinder CG, Mendel S, et al. Report on
management of renale failure in Europe, XXVI, 1995. Rare diseases in renal replacement
therapy in the ERA-EDTA Registry. Nephrol Dial Transplant. 1996;11 Suppl 7:4-20.

7 QOjo A, Meier-Kriesche HU, Friedman G, Hanson J, Cibrik D, et al, Excellent Outcome of Renal
Transplantation in patients with Fabry’s disease. Transplantation: 2000:69:2337-2339.

8 Kramer W, Thormann J, Mueller K, Frenzel H. Progressive cardiac involvement by Fabry’s
disease despite uccessful renal allotransplantation. Int J Cardiol. 1985;7:72-5.
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genzyme o- A (r-haGAL)
M2 5
98 50 20 MacDermot
15 1 KD, 2001*
60 70 15 MacDermot
KD, 20012
35
2
28% 56 83 4
18 50+8 Branton,
105 55 50% 60 20023
1970 2000 NIH 3
1985 1993 3 63% Thadhani R,
95 74% p 0.03 2002°
53% p 0.01 4
1995 4 1998 7 3
42%
42 29% 13%
4
83 1 3 5 86% 60% 41% | Tsakiris D,
1993 12 31 1 3 |1996°
- 5 92% 78% 68% 5
1 3
440,665 80% 60% 78% 72%
87% 12%
1 3
93% 87% 91% 84%
48%
17%
93 5 83% 82% Ojo A, 2000’
5 75% 67%
1988 1998
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genzyme o- A (r-haGAL)
M2 5
Kaplan-Meier
70 25 75 57 78
00 | T
_ T\ 100 [Tl
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Kaplan-Meier

%

105
25 50 12
35 50%
42

50

70
35

Kaplan-Meier

80 105
55 60
20%
50% 47
18%
-3

82

30%

82

23%

50%
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genzyme - A (r-haGAL)
M2 5
1.00
0.75
0.50
0.25 s
—.’_.._ .. ___.-,“‘
0.00 - . ' :
0 2 4 6 8 10 12 14
-4
1985 1993 >
1985 1993
100 ;
fn=
8% i
80 s (ﬂl’“]" - - SEe R ik, T I PR T TR PP s
68%
in = 29) 60% S (n=14390)
(%) 60 T~ -
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41%
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e
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“EDTA _Registry PRD code 0-19(1985 ) T
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-5
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6
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genzyme o- A (r-haGAL)

M2 5
1996 39
30 30
M2 5.1-3 5 M53548
2001
(mg/dD -
e }» ..... : :
° >.10 ] 11-20 21 30 ’ 31 10 ’ 41-50 ‘ s1< (5%
M2 5.1-3
( , 2001)
2 13 3
35 32
M2 5.1-4 25.1-5 M2 7.3.3.3.1
3 2
5 M53531
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genzyme o- A (r-haGAL)

M2 5
. L3 2
0.6 3
s
0.4 \ /
L ]
0.3
L ]
0.2 e
; ]
0.0 & AARAES - - TE
10 15 20 25 30 35 40 45 50
M2 5.1-4

o ) ° |

09 3

0.8

0.7

(0.6

s

0.4

0.3

0.2 L]

0.0 L] AL B ae . [N N ]

10 15 20 25 30 35 40 45 50
M2 5.1-5
( 2 Intent-to-Treat 3 As Treated

5 M5 3.5.3.1 Reports of Analyses of Data from r-haGAL clinical studies of Japanese and non-Japanese
patients, Figure2.1-1 2
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genzyme o- A (r-haGAL)
M2 5

M2 5.1.1.3

Desnick, 2002

30
10 70
1
Desnick, 2002
Genzyme AGAL-018-01)
61 200
NIH
18 61 57
43117 + 192 724
0.820.2mg/dL GFR
93.224.1mL/ /1.73m’ 57 24 42 90 mL/ /1.73 m?
GFR 1 GL-3
GL-3 83

14 53

28 57 10 18 MRI
75 72 4
M25.1.1.4
aGAL g21.33-g22
12kb
250 32
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genzyme - A (r-haGAL)
M2 5
, 1996; , 1996; , 2001, , 1996
7
4 4 17
2001
1
M25.1-6, M25.1-2
G128E V269A
* Cl42Y R220X * Q279E
S65T P146S C223G M284T
Ml * E66Q AL56T N224D W287X
* AZOP * M72V * AL56V W226X * M2961
N298K
Laop S78X W162C D23IN * E341K
G3R * E79X W162X * 1242N * R342Q
. G85D D165V * G260A * N302K R342X 1040ins1
~ WaaX G85N * L166V P265R D313Y/G4LLY 4 Q357X 1010del19
RASL Y86X * Int2del402 D266N V316E * E358K 1032del2
C52R ATV * 409dell 716!nsl * G361R 1045del21
C63s * R112C 418dell 741ins9 802del4 Y365X * [1072del3]
59del26 296del2 Ivsge>t ca02 717del2 987dell | G3738 1080del20
* 12506113 * 317del11 1VS310>e |vs4¥¥'>t * 718del2 * Ivseim G411Y 1145del3
* 1072del13 337del18 1vs3ie>a IVSEHE>T 5 IVSE 1017ins24del4 1176del2
1 2 3 4 5 7
|
M1T C56F W8IX Q107X L131p  S148R G183D N215S  P259R N272K  N320Y W340R  1033del2
A3LV C56G Y86C  RI112H G13A2R  SI148N M187V Y216D * W277X  Q321E W340X  1057del2
N34S c56Y L8P  F113L GI138E Q157X c202y 120N N263S T282N Q327K W349X  1074del2
P40L E59K L8R Q119X Y1345 WI62R W204X N224s D264V W287C  G328A R356W  1076del2
M42v 25dell 1917 L120P/A121T Y134X G163V P205T W226R  D266D W287G  833insl G373D  1077dell
L45R/H46S 26dell D92H  256dell D136H  F169S 613del9 R227Q  D266H A288D  892insl C378Y  1087dell
H46R 30del1 D92Y  257dell8 GI138R D170V 1VS4+19>0 R227X D266V 1298F  893insl Q386X 1123del53
R49S 35del13 D93G  304dell T1411 C172F IVS4+2e A230T  M267I M296V  903insl E308X  1130dell
MS51K 124delAT Co4Y  338del18 Cl42R  Cl72Y VsS4t $235C  630ins37 S297F  954ins5 W399X  1176del4
C525 82insG WSS 358del6 cu2x  CL2R *Ex4-SD¥t  W236C  656ins1/658dell  N298H  842del3 T410K  1188dell
C52X QUaX  IVS2+ea Al43p  485del13 W236L  773del2 N298S  954del5 1094insl  1208del3
R100K * IVS2+2>0 A143T  IVS3*iee D244H  773del3 R301P  IVSE1*>t  1188insl 1212del3
R100T  complex Gl44v  ComplexA D244N  774del2 *[R3010 ] 1VS6*2->c 1016del11 1277del2
S247P  777dell D313Y  Complex  1020dell 1284del4
. —c Q250X IVS5Z>9
P25OL  IVSbee23
M2 5.1-6
5 M5 3.5.4.9 Clinical Phenotypes and Genotypes of Fabry’s Disease , Figure 2
M2 5.1-2
22 13 13 53
26 7 11 56
5 M5 3.5.4.9, Clinical Phenotypes and Genotypes of Fabry’s Disease , Figure 2, Table 2
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genzyme o- A (r-haGAL)

M2 5
M2 5.1.1.5
aGAL aGAL
1
2 3
X
aGAL
aGAL
aGAL

1 , 44, Fabry

. 2001;463-468
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genzyme o- A (r-haGAL)
M2 5
2
@
carbamazepine 20
slit—Ilamp
@ o-gal A
20
®
Fabry
(4 o-gal A a-gal A
RNA
®)
(€)) 3
Fabry
@ ORE) ¢) *)
(b) Fabry @ ®
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genzyme o- A (r-haGAL)
M2 5

€))

©)

Gaucher Niemann-Pick

€))
MRI Krabbe T,
Ty,
T,

*

®

O)

Fabry X

Gaucher

@
30

GM1
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genzyme o- A (r-haGAL)
M2 5

Fabry
Gaucher Niemann-Pick GM1

&)

Stage 1
Stage 2

Stage 3 DQ=35 50
Stage 4 DQ 35
Stage 5

Gaucher Niemann-Pick A B
Niemann-Pick C GM1

GM2 Krabbe

Tay-Sachs Sandhoff AB

Farber Hurler  Schei
Hunter Sanfilippo
Morquio Maroteaux-Lamy
Sly
I-cell -
B B
Schindler
Pompe Wolman
Danon
Fabry
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genzyme o- A (r-haGAL)
M2 5

M2 5.1.1.6

Sarnak, 2000; Herzog, 1998; Ma, 1992

15 Sarnak, 2000

Lockman, 1973; Lenoir, 1977; Filling-Katz, 1989; Inagaki, 1992;
Desnick, 2002; Peters, 1997

M2 5.1.2
(o r-haGAL
GL-3 3
GL-3
GL-3
aGAL
GL-3 Johnson, 1975; Desnick,
2002;Vance, 1969
40
GL-3
Elleder,1994; Ogawa, 1990; Scheidt, 1991
aGAL GL-3
Desnick, 1971; Philippart, 1972 GL-3
GL-3
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genzyme o- A (r-haGAL)
M2 5

3
GL-3
GL-3
Takano, 1995
Savage,1994 Stewart, 1994 Nangaku, 1998 GL-3
Utsumi,
1997
Branton, 2002
GL-3
GL-3
GL-3
5 M53.5.4.7Rennke , 2002 Genzyme
GL-3 GL-3
GL-3 FDA 21
CFR 601.41
4
M25.1.3.3.2
M2 5.1.3
GCP r-haGAL 3
1/2
86 r-haGAL 15 1/2
13 2 58 3
172 FB9702-01 5 M534.2 GCP
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genzyme o- A (r-haGAL)

M2 5
2 AGAL-007-99 5 M535.2 GCP
3 AGAL-1-002-98 5 M535.1 GCP
3 18
42
200
3 AGAL-005-99 5 M5354.1
5 M5354.2 GCP EMEA
4 (AGAL-008-00 GCP
FDA EMEA
(AGAL-014-01 5 M53543
r-naxGAL
(AGAL-016-01
2002
2 28
172 AGAL-006-99 GCP
2 AGAL-012-01 GCP
AGAL-011-00
AGAL-010-00

Fabrazyme™  Replagal™0.2 mg/kg

M15.2.5
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genzyme o- A (r-haGAL)
M2 5
M2 5.1-3
r-haGAL
14 8
+
/
No.
(
FB9702-01
172 0.3mg/kg x5 10 15/15 34.4+7.3
M5 3.4.2 1.0mg/kg <5 ( 15 18 45
3.0mg/kg =<5 (n=3/
16 1.0mg/kg =<5
3.0mg/kg =<5 10
-100mL
:0.83mL/
;2
AGAL-007-99 ( 20 1mg/kg 0.9 1.1mg/kg 20 13/13 26.645.5
b
=11 13 16 34
2 -500mL
M5 3.5.2 .
16 [6L-3 :0.25 mg/
; 6
AGAL-1-002-98 ( 20
3 img/kg 0.9 1.1mg/kg 20 29/29 32.049.4
b
GL-3 :SOOmL
M5 3.5.1 :0.25 mg/
; 6
16
=11 20 29/29 28.4+11.0
-500mL 29 (17 61
:0.25 mg/
6
AGAL-006-99 Img/kg 0.9 1.1mg/kg 15/15
172 FB9702-01 1/2 =11 P
a :500mL
:250mL/
;2
AGAL-012-01 1mg/kg 0.9 1.1mg/kg 13/13 26.645.5
AGAL-007-99 b (16 34

-500mL
:0.25 mg/
; 6
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genzyme o- A (r-haGAL)
M2 5
/ +
/
No.
(
AGAL-005-99 aGAL/ aGAL oGAL/aGAL | aGAL/oGAL | olGAL/alGAL
3 AGAL-1-002-98 3 /aGAL 1mg/kg :
0.9 1.1mg/kg b /aGAL :29/29 32.0%+9.4
(AGAL-1-002- -500mL ' ¢ 27 (16 48 °
98 250mL/ > 2 /
:250m
M5 3.5.4.1 . 7 aBAL | oeaL
129/29 |98 4411.0
¢ 2 a7 61
M5 3.5.4.2
AGAL-008-00 r-haGAL 35 43.4410.0
4 1mg/kg 0.9 1.1mg/kg 200 21 68
2001
-500mL
:250mL/
:2
2 1
/
16
AGAL-014-01
2001
38.0=%+10.5
16 64
n
M5 3.5.4.3
26.4=15.1
0 68
/ n
2003
AGAL-016-01 r-haGAL 48
1mg/kg 0.9 1.1mg/kg
-500mL
:250mL/
2
a. 1/2
b. 0.9mg/kg 1.1 mg/kg c. As Treated
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genzyme o- A (r-haGAL)

M2 5
M2 5.1.3.1
1988 1 r-haGAL 2000 8
1991

M2 5.1.3.1.1 1/2

12 FB9702-01 15

12
3mg/kg 5

-haxGAL
GL-3
GL-3 M2 7.2 M2 7.3
12 GL-3
GL-3
1/2 1 mg/kg
GL-3

M2 5.1.3.1.2 3

FDA

FDA
GL-3 0 M2 7.3.3.2.2
M25.1.2

20 40
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genzyme o- A (r-haGAL)

M2 5
GL-3
GL-3
Genzyme FDA
3
M27.3.3.2.3 M27.3.3.24 M2 7.3.3.2.16 M2
7.3.3.2.17 M2.7.3.3.2.21
GL-3 ELISA GL-3
SF-36 QOL
FDA
100
3
3
AGAL-1-002-98 M27.3
GL-3 r-haGAL p 0.001
3 2 ELISA GL-
3 GL-3
M27.3
3 200 FDA BLA:
Biologics License Application 2001 MAA:
Marketing Authorization Application
M2 5.1.3.1.3
1991 3 AGAL-005-99
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genzyme o- A (r-haGAL)
M2 5
58 3 1
mg/kg 0.9 1.1 mg/kg r-haGAL 54
3 r-haGAL
3 6 12 18
M2 7.3.5
1/2 15 r-haGAL 2001 1/2
M2 5.1.3.2
1999 8 25 2001
2001
2001
2 r-haaxGAL
3
AGAL-1-002-98
2 LM
GL-3 SF-36
McGill ELISA
GL-3 1 mg/kg
20 3
o GAL 1.5nmol/ /mL aGAL
4nmol/  /mg 12 15
AGAL-007-99 2001 2001
2 3
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genzyme o- A (r-haGAL)
M2 5

M25.1.13 M251.16 aGAL

M2 5.1.3.3
M2 5.1.3.3.1
2001 3 EU CPMP
2001 8
3 5
r-haGAL
5 CPMP
5 M5 4.4 CPMP Assessment Report M5 4.5 Commission Decision
of / /o)
M2 5.1.3.3.2
4
21 CFR 601.41 r-haxGAL
3 FDA
AGAL-008-00 M25.1-3
2001 FDA
3 r-h
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genzyme o- A (r-haGAL)

M2 5
aGAL FDA
r-haGAL
AGAL-008-00
GL-3 3
AGAL-1-002-98 GL-3
4
2001 2001
200
31 AGAL-008-00 25
82
82 19 11 6 1
2 2 1
1 D14 IgE 1 D50
1 D21"
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genzyme - A (r-haGAL)
M2 5
4 4 AGAL-008-00
r-haGAL
1mg/kg 0.9 1.1mg/kg
500mL
250mL/ 2
35
/ 2:1
16
(o A oGAL 1.5 nmol/hr/mL (o
GAL 4 nmol/hr/mg
1
1.2 3mg/dL 106.1 265.2pamol/L 2
1.2 3mg/dL 106.1 265.2pamol/L
1.2 mg/dL
80 mL/ Cockroft-
Gault
aGAL
80 mL 1.2
mg/dL 106.1pamol/L
3 TIA
30
3
\Y]
1
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genzyme o- A (r-haGAL)

M2 5

FDA

200 Genzyme FDA FDA

ICH S5A Segll
a-
- 25
AGAL-008-00
200 BLA FDA 200
200 Genzyme 4 AGAL-008-00
FDA
1 4
2.
3 4
65%

4

Genzyme

4 AGAL-008-00
Genzyme Study
AGAL-014-01
4
AGAL-014-

01
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genzyme o- A (r-haGAL)

M2 5
2 15 200
%
4 Genzyme Study AGAL-008-00
4
2
2003 1 23 200
FDA 4
4 200
200 FDA FDA
18 4
Genzyme FDA
200
4 AGAL-008-00 2007
FDA 200 FDA
1 AGAL-008-00 4
2 AGAL-014-
01
3
4

Fabry Registry

2003 1 13 FDA
GL-3
14 1
http://www.fdaadvisorycommittee.com/FDC/AdvisoryCommittee/Committees/Endocrinologic+an
d+Metabolic+Drugs/011303_Fabrazyme/011303_FabrazymeR.htm
2003 4 24

FDA Genzyme GL-3
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genzyme o- A (r-haGAL)

M2 5
1. 4 200 FDA
82
2. 4 200
FDA 200 200 200
FDA
3 15
M2 5.1.3.4
2
3
GL-3
GL-3
GL-3
200
200 4
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genzyme o- A (r-haGAL)
M2 5

200 4

M1 11
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genzyme o- A (r-haGAL)

M2 5
M2 5.2
pH mmol/L
% wiw r-haGAL 5 mg/mL 1/2
5mL 3.2mL 15mg
1 mg/kg 20 mL 7.4
mL 35mg
5mg 35 mg 5mg
3 r-haaGAL 1/2 L
L L
L L L r-haGAL
L L L
3 L L L
1/2 L L
3 L
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genzyme o- A (r-haGAL)
M2 5
M2 5.3
M2 5.3.1 in vitro in vivo
in vitro
Dawson 1973 Osada 1987 Mayes, 1982
Hasholt, 1983 Hasholt Sorenson, 1984 o—
GL-3
Genzyme r-haGAL CHO
a- p- -a-
Km 7.3mmol/L Vmx 889 pmol/ /mg
in vivo
GL-3
Brady 1973
Desnick, 1979 GL-3
aGAL 10 9 GL-3
Schiffman, 2000
M2 5.3.2 r-haGAL
3 r-haxGAL
1/2 FB9702-01 3 AGAL-1-002-98
2 AGAL-007-99
M2 5.3.2.1
12 AUC,, MRT
1 mg/kg 3 mg/kg 1 2 CL

4.05=%1.15 mL/

/kg 0.76+0.26 mL/ /kg

M2 5.3-1
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genzyme o- A (r-haGAL)
M2 5
1000 ¢ 1o 10 0
EI 100k E| )3 g)
2 2 C
E ]
(003 é 1F )
g S E
<
10 ! 01 L ! a1 L !
01 1 10 01 1 0 01 1 10
mg/kg mg/kg mg/kg
o=
M2 5.3-1
r-haGAL AUC,,, Cmax CL (FB9702-01

5 M5 3.5.3.1 Reports of Analyses of Data from r-haGAL clinical studies of Japanese and non-Japanese

patients, Figure 1.1-2 1-4

CL Vz

AUC, CL
AUC,,

Tup
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genzyme o- A (r-haGAL)
M2 5
M2 5.3-1
r-haoGAL
35 8
f AGAL-007- AGAL-1-002-98 2 4
p p
98 AGAL-1-002-98
(n=11 n=6
kg 59.148.0 65.6+10.5 65.0+13.3
NA NA
26.745.5 34.548.7 28+6
AUC.( *ng/mL 362,213+107,244 648,917+225,925 0.004 613,571+224,742 0.023
CL
(n/ /kg 3.0+0.9 1.8+0.8 0.002 1.8+0.8 0.018
(n/ 179+61 120+63 0.006 125+63 0.03
Vv,
(kg 0.42+0._15 0.23+0.14 0.003 0.22+0.12 0.018
(L 25.1+10.3 16.1+11.5 0.014 15.1+9.0 0.038
Vss
(kg 0.19+0.06 0.12+0.08 0.008 0.10.1 0.115
(L 11.0+4.0 8.345.9 0.028 10.0+7.4 0.237
Ty ( 96.7+24.7 88.6+20.2 0.227 81.3+13.3 0.115
5 M535.2 2 (AGAL-007-99) 14.1-2 14.1-11 14.2.9-4 14.2.9-6
! +
2 Wilcoxon p
3 C32" C42" c45° c48" 53" c58"
435 Wilcoxon p
r-haxGAL
AUC,, AUC,,
AUC

11
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genzyme o- A (r-haGAL)

M2 5
2000000
A
o
1600000 A
- A
£ i
£ 1200000 o
< A A
- @) A
O 800000 [ o
< @)O A
400000 A
1 A
0 1 1 1 1 1 1 1 1 g 1 ]
0 6000 12000 18000 24000 30000

M2 5.3-2

11 AUC,,
5 M5 3.5.3.1 Reports of Analyses of Data from r-haGAL clinical studies of Japanese and non-Japanese

patients, Figure 1.3-2

M2 5.3.2.2
GL-3
1/2 3
GL-3 r-haxGAL
GL-3 GL-3
GL-3
GL-3 ELISA
GL-3 84
r-haxGAL
GL-3 (
) GL-3

r-ha
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genzyme o- A (r-haGAL)

M2 5
GAL
r-haGAL
r-haaGAL
GL-3 GL-3
M25.3.2.3
GL-3
r-haGAL GL-3 1.0 mg/kg
3.0 mg/kg 2 GL-3
0.3 mg/kg 3 4 GL-3
GL-3
4 8 M2 5.3-3
T o T 60
£ E
\% 40 %40
- -
(O] 204 @ o 20

3 4 5 1 ? 3 5
3.0 mg/kg 1.0 mg/kg
80
j 60
E
E/ 40
O]
20
0
2 3 a4 5
0.3 mg/kg
M2 5.3-3
GL-3
5 M5342 12 FB9702-01  Figure1l 6 8
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A (r-haGAL)

genzyme a-
M2 5

r-haGAL
r-haGAL
r-haxGAL r-haxGAL

r-haxGAL

75

jo))
£
j=))
ey
-
<
0
0
0 120 240 360 480 600 720 840 960
M2 5.3-4
7 11 r-haGAL
5 M5351 3 AGAL-1-002-98 Figure 11-6
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genzyme o- A (r-haGAL)
M2 5

M2 5.3.2.3

-6- r-haxGAL

r-haxGAL 3

—
M2 5.3-5
r-haGAL
5 M5 3.5.3.1 Reports of Analyses of Data from r-haGAL clinical studies of Japanese and non-Japanese
patients, Figure 4.1-2 2 M27252, M27.252-2
r-haGAL r-haGAL
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genzyme o- A (r-haGAL)
M2 5
r-haGAL
M2 5.3.2.4
r-haGAL
AUC,, CL
AUC CL V,
r-haGAL
11
r-haGAL pH 4.5
GL-3
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genzyme

o- A (r-haGAL)
M2 5

M2 5.4

M2 5.4.1
1/2
01
As Treated

M2 5.4.2

M2 5.4.2.1
M2 5.4-1

M27.221 112 FB9702-
3

2 Intent-to-Treat

M27.3.3.1.2

M2 5.4-2 2 3
0 GL-3
M2 7.3.3.2.3, M2 7.3.3.2.4,M27.3.3.2.16-17, M2 7.3.3.2.21
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genzyme - A (r-haGAL)
M2 5
M2 5.4-1
2 3
- 3 r-haGAL / -
3 2 3
AGAL-1-002- AGAL-005-
(AG 002-98 (AGAL-005-99 (AGAL-1-002-98
r-haGAL r-haGAL

(As Treated (Intent-to-Treat 16 34

r-hoGAL | | (As Treated
0

69% N=29 0% N=29 p<0.001 92% N=13 80% N=15
100% N=21 0% N=18 p<0.001 100% N=11 100% N=8
87% N=23 0% N=23 p<0.001 100% N=12 83% N=12
71% N=24 0% N=24 p<0.001 7% N=13 62% N=13
100% N=21 0% N=18 p<0.001 82% N=11 100% N=8
100% N=29 3% N=29 p<0.001 92% N=13 100% N=16
85% N=26 8% N=26 p<0.001 83% N=12 86% N=14
72% N=29 3% N=29 ‘ p<0.001 | 100% N=1 64% N=16

5
2.1-1

M5 3.5.3.1 Reports of Analyses of Data from r-ha.GAL clinical studies of Japanese and non-Japanese patients, Table
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genzyme o- A (r-haGAL)

M2 5
M2 5.4-2
2 3
- 3 r-hoaGAL 7/ -
3 2 3
AGAL-1-002-98 AGAL-005-99 AGAL-1-002-98
r-haGAL
r_hge";"l;eate d Intent-to-Treat 16 34
As Treated
r-haGAL | r-haGAL | N r-haGAL | N
0% 0%
\=10 N=16 0% 11 0% 8
5% 0%
Ne10 NS16) 18% 11 0% 8
/ 25% 4%
No24 N=24 77% 13 15% 13
10% 0%
N=21 N=22 0% 12 8% 12
334
' 0_% N/A 0 50% 2
N=3 N=1
43% 200
N=23 N=24 33% 12 42% 12

5 M5 3.5.3.1 Reports of Analyses of Data from r-ha.GAL clinical studies of Japanese and non-Japanese patients, Table 2.1-1

3 11 20
0 r-haxGAL
2
GL-3 3 r-haxGAL
3 r-haxGAL
2 3

3 11 20

/
3 2
GL-3
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genzyme o- A (r-haGAL)

M2 5
M2 5.4.2.1.1 3
r-haGAL
GL-3 5
M5 3.5.3.2
M2 5.4.2.2
GL-3 McGill
M2 5.4-3 M2 5.4-4
3 11 20
GL-3 GL-3 GL-3
p<0.001 GL-3  p<0.005 r-haGAL GL-3 100
GL-3 233 2
GL-3 100 GL-3 554
ELISA GL-3 3
6.2 r-haaGAL
34.1 2 51.9%
3 GFR 2
3
2
4.2% McGill

PROPRIETARY AND CONFIDENTIAL
-335-



A (r-haGAL)

genzyme a-
M2 5
M2 5.4-3
2 3
- 3 r-haxGAL /
3 2
AGAL-1-002-98 AGAL-007-99
As Treated Intent-to-Treat
r-haGAL 1 20
r-haGAL p * r-haGAL N
GL-3 -100 -16.5 p <0.001 -100 13
GL-3 -23.3 42.8 p <0.005 -55.4 13
*p Wilcoxon .
5 M5351 3 (AGAL-1-002-98): Table 14.2.9-1, 14.2.5-2 ;
5 M535.2 2 (AGAL-007-99): Table 14.2.7-1, 14.2.3-4
5 M5 3.5.3.1 Reports of Analyses of Data from r-haGAL clinical studies of Japanese and non-Japanese
patients: Table 2.1-3
M2.5 4-4
2 3
- 3 r-haGAL /
3 2
AGAL-1-002-98 AGAL-007-99
As Treated Intent-to-Treat
aGAL 11 20
r-haGAL N r-haGAL N
GL-3 -34.1 -6.2 45 -51.9 13
’ 17.8 10.8 44 -4.2 13
McGill
* 3 GFR 2
5 M5351 3 (AGAL-1-002-98): Table 14.2.5-2, 14.2.6-11
5 Mb535.2 2 (AGAL-007-99): Table 14.2.3-4, 14.2.7-2
5 M5 3.5.3.1 Reports of Analyses of Data from r-haGAL clinical studies of Japanese and non-Japane:

patients: Table 2.1-4
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genzyme o- A (r-haGAL)
M2 5

M2 5.4.2.3  1gG

Ponce , 1997; Rosenberg ,

1999 3 2 19G
GL-3 M2 7.3.3.3.4
GL-3 19G
M2 5.4.3
3 6 12 18
3 6 r-haGAL
aGAL O GAL GL-3
3
O GAL
GL-3 OGAL oGAL 1
GL-3
6 0
p<0.001 OGAL p=0.016 oGAL oGAL
GL-3
/ GL-3
GL-3
GL-3
GL-3 5 M53547
Rennke , 2002, Genzyme
18 46 41 89
0 5 11
GL-3
McGill SF-36
GL-3 12
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genzyme o- A (r-haGAL)
M2 5

M2 5.4.4
r-haGAL
1 1mg/kg 0.9 1.1mg/kg
1/2 GL-3
GL-3 1 mg/kg 3 mg/kg
1 mg/kg
1 4 6
Genzyme
1mg/kg
1mg/kg 2 3
3
0.9 1.1mg/kg
500mL 0.25mg/ 6
2 3
1 mg/kg
r-haGAL 0.9 1.1 mg/kg
GL-3
GL-3
GL-3
GL-3
3 3 AGAL-005-99
6 18 GL-3
18 McGill
SF-36 GL-3 GFR
IgG 1mg/kg r-haGAL
19G 2 85 3
r-haGAL 83
IgG 4 1/4
3 19G 3
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genzyme o- A (r-haGAL)
M2 5
18
58 50 86 2.5 58 35 60 2.0
IgG
— 1
mg/kg 0.25mg/
r-haGAL 6 12
GL-3 r-haaxGAL
GL-3
r-haaGAL
r-haGAL
.1 mg/kg
M27.3.4
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genzyme o- A (r-haGAL)
M2 5
M2 5.5
3 86 r-haGAL
r-haGAL
r-haGAL
2002
M2 5.5.1
3 1
2002 6
2002 13
r-haaGAL
M2 5.5.2
1/2 FB9702-1
1
M27.4.21.3.1
2 AGAL-007-99 1
1 r-haGAL
CRP M27.4.2.1.3.2
3 AGAL-1-002-98 58 5
10 17
r-haGAL M2
7.4.2.1.3.3
3 AGAL-005-99 18 r-haGAL
23 23 8
r-haGAL
6
r-haaxGAL
M27.42.1.3.4
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genzyme o- A (r-haGAL)

M2 5
1/2
AGAL-006-99 5 4 AGAL-008-00 15
M2 7.4.2.1.3.5
M2 5.5.3
1/2
2 r-haxGAL
3 3 r-haxGAL
IgG

19G

Murrant, 2000; Weiss, 1992

r-haGAL
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genzyme o- A (r-haGAL)
M2 5
M2 5.5-1

58 13 71
58 100 13 100 71 100
42 72 6 46 48 68
34 59 5 38 39 55
17 29 4 31 21 30
20 34 0 20 28
10 17 18 11 15
6 10 18 7 10
5 9 0 5 7
5 9 0 5 7
2 3 2 15 4 6
4 7 0 4 6
26 45 2 15 28 39
6 10 2 15 8 11
6 10 0 6 8
5 9 0 5 7
5 9 0 5 7
5 9 0 5 7
26 45 0 26 37
16 28 16 23
6 10 0 6 8
6 10 0 6 8
4 7 0 4 6
22 38 18 23 32
14 24 0 14 20
7 12 0 7 10
7 12 0 7 10
12 21 18 13 18
6 10 0 6 8
4 7 18 5 7
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genzyme o- A (r-haGAL)

M2 5
M2 5.5-1
5
3 2
11 19 0 11 15
9 16 0 9 13
1 19 0 1 15
8 14 0 8 11
4 7 0 4 6
4 7 0 4 6
19 33 4 31 23 32
9 16 2 15 11 15
8 14 2 15 10 14
4 7 0 4 6
4 7 0 4 6
13 22 0 13 18
11 19 0 11 15
11 19 0 11 15
7 12 0 7 10
10 17 0 10 14
4 7 0 4 6
11 19 0 1 15
8 14 0 8 11
7 12 18 8 11
35 18 4 6
M2 7.4.2-33

5 M5 3.5.3.1 Reports of Analyses of Data from r-haGAL clinical studies of Japanese and non-Japanese
patients, Table 3.1-1
:AsTreated -  C35°  C36

1
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genzyme

A (r-haGAL)
M2 5

M2 5.5.4
1gG
r-haGAL 83
r-haGAL
3 IgG
r-haGAL 41
IgE
IgE 1

M2 5.5.5

aGAL
ELISA

Desnick, 2002

Phenotypes and Genotypes of Fabry’s Disease, Genzyme

M2 5.5.6

r-haGAL

[s[€]

r-haGAL

85 3
IgG

aGAL

5 M5 3.5.4.9 Clinical

19G
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genzyme - A (r-haGAL)
M2 5
3
M2 5.5.7
IgG IgG
2 IgG
1gG 2002 4
2002 24
19G
3
4
M2 5.5-2
AGAL-1-002-98 AGAL-005-99
3 3
AGAL-1-002-98 AGAL-005-99
1 —6 7 —12 3 - 18
a-GAL / | a-GAL/ / | a-GAL/ a-GAL/
a-GAL a-GAL a-GAL a-GAL a-GAL a-GAL
r-hoGAL 0 5 6 12 12 18 18 24
8 19 18 16 12 14 9 6
0 14 14 12 2 8 4 2
4 2 3 1 5 3 1 0
0 7 5 5 1 3 2 0
0 3 10 8 1 5 1 0

5 M535422002 4 19

Table M14.3.1-18
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genzyme o- A (r-haGAL)
M2 5

M2 5.6
M2 5.6.1
M25.1.1.2
Desnick, 2002; Tsakiris, 1996
M2 5.6.2 r-hoGAL
M2 5.6.2.1
1/2 2 3
r-haxGAL GL-3
GL-3
GL-3
GL-3
3 18 GL-
3
18 McGill SF-36
GL-3 GFR
GL-3
r-haxGAL GL-3
1 mg/kg
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genzyme a- A (r-haGAL)
M2 5
T~
"'\
y
—y
~
So
GL-3
l
10 20 30 40 50 60
2 5.6-1
Desnick

Brady

Desnick, RJ, Brady R, Barranger J, Collins AJ, Germain DP, et al, Fabry Disease, an Under-Recognized
Multisystemic Disorder: Expert Recommendations for Diagnosis, Management, and Enzyme Replacement

Therapy. Ann Intern Med. 2003;138:338-346.
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genzyme o- A (r-haGAL)

M2 5
1
M2 5.6.2.2
86
90 IgG
GL-3 IgG
18
IgE IgE
5
20
40
r-haxGAL
IgE r-haGAL
r-haxGAL
2 IgE
1 2
r-haxGAL
1

13
14 3 ,18-23,2002
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genzyme o- A (r-haGAL)
M2 5

1. 0.25mg/
15mg/
0.5mg/kg/

(D) -

M)

)

0.15 mg/ 0.25 mg/

@) ( )
19G 19G
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genzyme

M2 5

A (r-haGAL)

M2 5.6.2.2.1

)

M)

)

M2 5.6.2.3
12
1 mg/kg

GL-3

r-haxGAL

r-haxGAL

1 mg/kg
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genzyme o- A (r-haGAL)
M2 5

M2 5.7
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genzyme o- A (r-haGAL)
M2 5
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genzyme o- A (r-haGAL)
M2 5
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