1/6

o

Q
o T
o) (@]
i 5
(@] Q
! =

d1O-dLO-HOY-dLD
dLO-d.LO-HDY-dLD?

FIGURE 1

Comparative Weight gain assay

140%

120%

g

2
==

b2
>R

Nomalizzd Weight Gan %

&
==

=

[ 1

T ! T T T———
hGH’ hGH-CTP#  hGH-CTP-CTPCTP-hGH-CTP-* tCTP-hGH-CTP- Commercial
grpe CTp hGH 1d#

<o
3%

FIGURE 2



2/6

beta lactamase (Amp r) coding regiog\é 4

pCI-dhfr-MOD-4023

¥ ~CTP-hGH-CTP-CTP
6209bp b

> Notl(2045)
Synthetic polyadenylation sigal

i SV40 late polyadenylation signal

2ol
Phage f1 region

dhfr
SV40 enhancer and early promoter

FIGURE 3



3/6

100000

m/rm\ —— Biotropin
10000

\ -0~ CTP-hGH-CTP-CTP

1000 J\\
N N
1N N

. NN

0 20 40 60 80
FIGURE 4A
1000000
4‘% —o—Biotropin

100000

1000

100

o “\g\ —a-CTP-hGH-CTP-CTP
\\
N\

10 \ \

1 AN AN

0.1 T ! [ -
0 20 40 60

FIGURE 4B



N
o

4/6

N
o

——PBS

-o-Biotropin 0.1mg/Kg/day
——CTP-hGH-CTP-CTP 0.4mg/Kg

—«CTP-hGH-CTP-CTP 0.8mg/Kg
—CTP-hGH-CTP-CTP 4mg/Kg

-
()]

—_
(e ]

o
]

Incremental Weight gain (gr)

2 4 6 8 10
Days post SC injection

FIGURE 5

12



5/6

Weight Gain and AUC

1000 12
—
E
=
2
(&
-
<
S
®
-
=
-
(& ]
0 - T T T T T T 0
0 24 48 72 96 120 144 168
Hours
FIGURE 6
——Placebo
—o-Biotropin 0.1mg/Kg 1/d
35 —— CTP-hGH-CTP-CTP 1.05mg/Kg 1/4d
= 3 —CTP-hGH-CTP-CTP 0.35mg/Kg 1/4d I
K
§ 25 I /
E’ 20 /l/
(<+)
= . | / A
(3]
[«F]
25 _‘/‘/
AA__________._——@
0 / T T T | T T
0 2 4 6 8 10 12 14 16



6/6

10000
E —o—Biotropin 0.35 mg/Kg
£ 1000~ -o-Biotropin 1.05 mg/Kg =
S —a—CTP-hGH-CTP-CTP 0.6mg/Kg
B 40- —CTP-hGH-CTP-CTP 1.8mg/Kg|
k=
: \\
8 10
£
= e
&1 e -
x
2 \
0.1 T s T T
0 20 40 60 80 100
Hours post injection
FIGURE 8
500 ——Bio-Tropin 0.35 mg/Kg
450 -o-Bio-Tropin 1.05 mg/Kg 1
4 |==CTP-hGH-CTP-CTP 0.6mg/Kg
400 7~ I\ |- CTP-hGH-CTP-CTP 1.8mglKg|
— 30 / \
E 300
2 1/ \
f— 250 7 \
w200 /
S / \
150 I
=N AN
50 —g % % g \\I\hg =
0 ! | | 1 |

20

|
40 60 80 100
Time after injection (hr)

120



<110> opko

SEQUENCE LISTING
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Glu
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Leu
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Gln

Asn

Tyr

Phe

70
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Leu
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Ile

Leu

Gln

GlIn

110

Ser

Asp

Ser

Thr
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Thr

Asp
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Leu
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50

Asn

Tyr

Phe

Thr

Leu
130

Pro

Pro

35

Ile

Ala

GlIn

Leu

Pro

115

Arg

Asp
1

Met
Glu
Leu
Pro

Ser
260

Ala

Asp

Gly

Pro

GlIn

245

Arg
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Gly

Trp
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Ser

Leu

Met

Glu

GlIn

100

Ser

Ile

Ser

Leu

Leu

Pro

Leu

Phe

85

Asn

Asn

Ser

Leu

Lys

Ser

ser

230

Ser

Leu

Arg

GlIn

Pro

GlIn

Arg

70

Glu

Pro

Arg

Leu

Leu
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Cys

215

Pro

Ser

Pro

Thr

Glu

Ser

Phe

55

Ala

Glu

Gln
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Leu
135

Lys
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200
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Ser

Ser

Gly

Ser

Gly

Pro

40

Pro

His

Ala

Thr

Glu

120

Leu

Asn

185

Thr

Phe

Arg

Ser

Pro
265

Leu

Ser

25

Ser

Thr

Arg

Tyr

Ser

105

Thr

Ile

Tyr

Phe

Ser

Leu

Leu

10

Ala

Arg

Ile

Leu

Ile

90

Leu
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Gly

Leu

Ser

Pro
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Ala
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Leu
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Pro
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Gly

Pro

Thr

Ala

Ser

Pro

Leu

60

Gln

Lys
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Lys

Trp

Leu

Ile

205

Ser

Pro

Pro

Pro

Phe

Ser

Gly

45

Ser

Leu

Glu

Ser

Ser

125

Leu

Tyr

190

val

Lys

Ser

Pro

Ile
270

Gly

Ser

30

Pro

Arg

Ala

GlIn

Glu

110

Asn

Glu

Cys

Gln

Ala

Asp

Ser

255

Leu

Leu
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Lys

Ser

Leu

Phe

Lys

Ser

Leu

Pro

Phe

Cys

Pro

Thr

240

Leu

Pro

Leu
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Asp

Phe

Asp
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Tyr
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Gln

145

Asp

Thr

Phe

Ala

225

Gly

Pro

GlIn

Arg

Phe
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Leu

Lys

Leu

210

Lys

Ser

Ser

Ser

Leu
290

<210>
<211>
<212>
<213>

<400>

Leu

Asn

Met

GlIn

195

Leu
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Cys

Pro
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Pro

12
285
PRT
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12

Met Ala Thr

1

Cys Leu Pro
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35
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Thr Tyr Gln

65

Arg
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Gly

Thr

Lys

Glu
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Ser

260

Ser

Gly

Ser

Tyr

165

Arg

Tyr

Asn

Thr

Phe

245

Arg

Ser

Pro
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Gly

Trp
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Ser

Met

Glu

Ser

5

Leu

Leu

Leu

Phe

val

150

Asp

Leu

Ser

Tyr

Phe

230

Ser

Leu

Lys

Ser

Arg

Gln

Pro
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Phe

Leu

Glu
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Ser
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Ala
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Thr

Glu
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Leu
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Leu
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Ile

Arg

val

Gly

Thr

180

Lys

Glu

Gly

Ser

Ser

260

Gly

Asn

85

Asn

Ser

Ser

Tyr

Tyr

Asn

Thr

Phe

Arg

Ser

Pro

sapiens

Gly
Trp
20

Ser

Ser

Leu

Leu

Pro

Arg

Leu

val

Ser

Tyr

Phe

Ser

230

Leu

Lys

Ser

Arg

GlIn

Pro

GIn

Glu

Leu

Phe

135

Leu

Glu

Lys

Gly

Leu

215

Ser

Pro

Ala

Asp

Thr

Glu

Ser

Thr

Glu

Leu

120

Ala

Leu

Asp

Phe

Leu

200

Arg

ser

Gly

Pro

Thr
280

Ser

Gly

Pro
40

ser

Thr

105

Ile

Asn

Lys

Gly

Ile

ser

Pro

Pro

265

Pro

Leu

ser
25

Ser

Leu Cys
90

GIn Gln

GIn Ser

Ser Leu

Asp Leu
155

ser Pro
170

Thr Asn

Tyr Cys

val GlIn

Lys Ala
235

ser Asp
250

Pro Ser

Ile Leu

Leu Leu
10

Ala Ser

Arg Leu
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Phe

Lys

Trp

val

140

Glu

Arg

Ser

Phe

Cys

220

Pro

Thr

Leu

Pro

Ala

Ser

Pro

Ser

Ser

Leu

125

Tyr

Glu

Thr

His

Arg

Pro

Pro

Pro

Gln
285

Phe

Ser

Gly
45

Glu

Asn

110

Glu

Gly

Gly

Gly

Asn

190

Lys

Ser

Pro

Ile

Ser
270

Gly

Ser

95

Leu

Pro

Ala

Ile

Gln

175

Asp

Asp

val

Ser

Leu

Pro

Leu
15

val

Ser

Gln

160

Asp

Met

Glu

Leu

240

Pro

Ser

Leu

Ser Lys Ala
30

Pro Ser Asp



Thr Pro
50

Asp Asn
65

Thr Tyr

Ser Phe

Pro Thr

Leu Leu
130

Gln Phe
145

Asp Ser

Thr Leu

Phe Lys

Ala Leu

210

AsSp Lys

Gly Ser

Pro Ser

<210>
<211>
<212>
<213>

<400>

Ile

Ala

GlIn

Leu

Pro

115

Arg

Leu

Asn

Met

Gln

195

Leu

val

Cys

Pro

14
245
PRT
Homo

14

Leu

Met

Glu

Gln

100

Ser

Ile

Arg

val

Gly

Thr

Lys

Glu

Gly

Ser
260

Pro

Leu

Phe

85

Asn

Asn

Ser

Ser

Tyr

165

Arg

Tyr

Asn

Thr

Phe

245

Arg

sapiens

Gln

Arg

70

Glu

Pro

Arg

Leu

val

150

Asp

Leu

Ser

TYyr

Phe

230

Ser

Leu

Phe

55

Ala

Glu

GlIn

Glu

Leu

135

Phe

Leu

Glu

Lys

Ser

Pro

Pro

His

Ala

Thr

Glu

120

Leu

Ala

Leu

Asp

Phe

200

Leu

Arg

Ser

Gly

Thr

Arg

Tyr

Ser

105

Thr

Ile

Asn

Lys

Gly

Asp

Leu

Ile

Ser

Pro
265

Ile Pro
Leu His

75

Ile Pro

90

Leu Cys

Gln Gln

Gln Ser

Ser Leu

155

Asp Leu

ser Pro

Thr Asn

Tyr Cys

val Gln

235

Lys Ala

ser Asp

Page 10

Leu

60

Gln

Lys

Phe

Lys

Glu

Arg

Ser

Phe

220

Cys

Pro

Thr

Ser

Leu

Glu

Ser

Ser

125

Leu

Tyr

Glu

Thr

His

205

Arg

Arg

Pro

Pro

Arg

Ala

Gln

Glu

110

Asn

Glu

Gly

Gly

Gly

Asn

Lys

Ser

Pro

Ile
270

Leu

Phe

Lys

Ser

Leu

Pro

Ala

Ile

175

Gln

Asp

Asp

val

Ser

255

Leu

Phe

Asp

80

Tyr

Glu

val

Ser

160

GlIn

Asp

Met

Glu

240

Leu

Pro



Met Ala

Cys Leu

Pro Pro

Thr Pro
50

Asp Asn
65

Thr Tyr

Ser Phe

Pro Thr

Leu Leu
130

GIn Phe
145

Asp Ser

Thr Leu

Phe Lys

Ala Leu
210

Asp Lys
225

Gly Ser

<210>
<211>
<212>
<213>

Thr

Pro

Pro

35

Ile

Ala

Gln

Leu

Pro

115

Arg

Leu

Asn

Met

Gln

195

Leu

val

Cys

15
853
DNA
Homo

Gly

Trp

20

Ser

Leu

Met

Glu

Gln

100

Ser

Ile

Arg

val

Gly

Thr

Lys

Glu

Gly

Ser

Leu

Leu

Pro

Leu

Phe

85

Asn

Asn

Ser

Ser

Tyr

165

Arg

Tyr

Asn

Thr

Phe
245

sapiens

Arg

GIn

Pro

GlIn

Arg

70

Glu

Pro

Arg

Leu

val

150

Asp

Leu

Ser

Tyr

Phe
230

Thr

Glu

Ser

Phe

55

Ala

Glu

Gln

Glu

Leu

135

Phe

Leu

Glu

Lys

Gly

Leu

Ser

Gly

Pro

40

Pro

His

Ala

Thr

Glu

120

Leu

Ala

Leu

Asp

Phe

200

Leu

Arg

Leu

Ser

25

Ser

Thr

Arg

Tyr

Ser

105

Thr

Ile

Asn

Lys

Gly

Asp

Leu

Ile

Leu Leu
10

Ala Ser

Arg Leu

Ile Pro

Leu His

75

Ile Pro
90

Leu Cys
Gln Gln
GIn Ser
Ser Leu

155

Asp Leu

170

ser Pro

Thr Asn

Tyr Cys

val GIn
235
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Ala

Ser

Pro

Leu

60

Gln

Lys

Phe

Lys

Trp

val

Glu

Arg

Ser

Phe

220

Cys

Phe

Ser

Gly

45

Ser

Leu

Glu

Ser

Ser

125

Leu

Tyr

Glu

Thr

His

205

Arg

Arg

Gly

ser

30

Pro

Arg

Ala

Gln

Glu

110

AsSn

Glu

Gly

Gly

Gly

Asn

Lys

Ser

Leu

15

Lys

Ser

Leu

Phe

Lys

Ser

Leu

Pro

Ala

Ile

175

Gln

Asp

Asp

val

Leu

Ala

Asp

Phe

Asp

80

Tyr

Glu

val

Ser

160

Gln

Ile

Asp

Met

Glu
240



<400> 15
tctagaggac

cctgccatgg
gcccageccc
catccccctg
ggcctttgac
cttcctgcag
cagagaggag
ccagagctgg
cggcgccagc
cctgatgggc
cagcaagttc
gtactgcttc
aagcgtggag
ctccccaagce

tggatgcggc

<210> 16

<211> 937
<212> DNA
<213>

<400> 16
tctagaggac

cctgccatgg
gcccagcccc
catccccctg
ggcctttgac
cttcctgcag
cagagaggag
ccagagctgg
cggcgccagce
cctgatgggce
cagcaagttc
gtactgcttc
aagcgtggag
ctccccaagce
taaggcccct

tatcctgect

atggccaccg
ctgcaggagg
agcagactgc
agcaggctgt
acctaccagg
aacccccaga
acccagcaga
ctggagcccg
gacagcaacg
cggctggagg
gacaccaaca
agaaaggaca
ggcagctgcg
aggctgcctg

cgc

Homo sapiens

atggccaccg
ctgcaggagg
agcagactgc
agcaggctgt
acctaccagg
aacccccaga
acccagcaga
ctggagcccg
gacagcaacg
cggctggagg
gacaccaaca
agaaaggaca
ggcagctgcg
aggctgcctg
cctccatccc

cagtgatgaa

gcagcaggac
gcagcgccag
cgggccccag
tcgacaacgc
agttcgagga
cctcecctgtg
agagcaacct
tgcagttecct
tgtacgacct
acggcagccc
gccacaacga
tggacaaggt
gcttcagcetc

ggccctccga

gcagcaggac
gcagcgccag
cgggccccag
tcgacaacgc
agttcgagga
cctcectgtg
agagcaacct
tgcagttcct
tgtacgacct
acggcagccc
gccacaacga
tggacaaggt
gcttcagctc
ggccctccga

tgccatcccc

ggtctggatg

cagcctgctg
ctcttcttct
cgacacaccc
catgctgagg
agcctacatc
cttcagcgag
ggagctgctg
gagaagcgtg
gctgaaggac
caggaccggc
cgacgccctg
ggagaccttc
cagcagcaag

cacaccaatc

cagcctgctg
ctcttcttct
cgacacaccc
catgctgagg
agcctacatc
cttcagcgag
ggagctgctg
gagaagcgtg
gctgaaggac
caggaccggc
cgacgccctg
ggagaccttc
cagcagcaag
cacaccaatc
ctccecggctg

cggccgce
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ctggccttcg
aaggctccac
attctgcccc
gctcacaggc
cccaaggagc
agcatcccca
aggatctccc
ttcgccaaca
ctggaggagg
cagatcttca
ctgaagaact
ctgaggatcg
gccccteecc

ctgcctcagt

ctggccttcg
aaggctccac
attctgcccc
gctcacaggc
cccaaggagc
agcatcccca
aggatctccc
ttcgccaaca
ctggaggagg
cagatcttca
ctgaagaact
ctgaggatcg
gccccteecc
ctgccacaga

cctggeccect

gcctgcetgtg
ccccatctct
agttccccac
tgcaccagct
agaagtacag
cccccagcaa
tgctgctgat
gcctggtgta
gcatccagac
agcagaccta
acgggctgcet
tgcagtgcag
cgagcctgcec

gatgaaggtc

gcctgcetgtg
ccccatctct
agttccccac
tgcaccagct
agaagtacag
cccccagcaa
tgctgctgat
gcctggtgta
gcatccagac
agcagaccta
acgggctgcet
tgcagtgcag
cgagcctgec
gcagctcctc

ctgacacccc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
853

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
937



<210> 17

<211> 889
<212> DNA
<213>

<400> 17
tctagaggac

cctgccatgg
gcccttcccc
gctgcaccag
gcagaagtac
cacccccagc
cctgctgetg
cagcctggtg
gggcatccag
caagcagacc
ctacgggctg
cgtgcagtgc
cccgagcectg
gagcagctcc
ctctgacacc
<210> 18

<211> 19

<212> DNA
<213>

<220>
<223>

<400> 18
ctctagagga

<210> 19
<211> 24
<212> DNA
<213>

<220>
<223>

<400> 19

Homo sapiens

atggccaccg
ctgcaggagg
accatccccc
ctggcctttg
agcttcctgce
aacagagagg
atccagagct
tacggcgcca
accctgatgg
tacagcaagt
ctgtactgct
agaagcgtgg
ccctccccaa
tctaaggccc

cctatcctgc

catggccac

gcagcaggac
gcagcgccag
tgagcaggct
acacctacca
agaaccccca
agacccagca
ggctggagcec
gcgacagcaa
gccggctgga
tcgacaccaa
tcagaaagga
agggcagctg
gcaggctgcc
ctcctccatc

ctcagtgatg

Artificial Sequence

Artificial Sequence

acagggaggt ctgggggttc tgca

<210> 20
<211> 26
<212> DNA
<213>

<220>

Artificial Sequence

cagcctgctg
ctcttcttct
gttcgacaac
ggagttcgag
gacctccctg
gaagagcaac
cgtgcagttc
cgtgtacgac
ggacggcagc
cagccacaac
catggacaag
cggcttcage
tgggccctec
cctgccatcec

aaggtctgga

Reverse primer for HGH-CTP constructs
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ctggcctteg
aaggctccac
gccatgctga
gaagcctaca
tgcttcageg
ctggagctgc
ctgagaagcg
ctgctgaagg
cccaggaccg
gacgacgccc
gtggagacct
tccagcagca
gacacaccaa

ccctecceggc

tgcggecgce

XbaI Forward primer for HGH-CTP constructs

gcctgctgtg
ccccgagect
gggctcacag
tccccaagga
agagcatccc
tgaggatctc
tgttcgccaa
acctggagga
gccagatctt
tgctgaagaa
tcctgaggat
aggcccectec
tcctgecaca

tgcctggecc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
889

19

24



<223>
<400>

Forward primer for HGH-CTP constructs

20

tgcagaaccc ccagacctcc ctgtgce

<210>
<211>
<212>
<213>

<220>
<223>

<400>

21

22

DNA

Artificial Sequence

Reverse primer for HGH-CTP constructs

21

CCaaactcat caatgtatct ta

<210>
<211>
<212>
<213>

<220>
<223>

<400>

22

19

DNA

Artificial Sequence

XbaI Forward primer for HGH-CTP constructs

22

ctctagagga catggccac

<210>
<211>
<212>
<213>

<220>
<223>

<400>

23

25

DNA

Artificial Sequence

Reverse primer for HGH-CTP constructs

23

cgaactcctg gtaggtgtca aaggc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

24

25

DNA

Artificial Sequence

Forward primer for HGH-CTP constructs

24

gcctttgaca cctaccagga gttcg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

25

33

DNA

Artificial Sequence

Reverse primer for HGH-CTP constructs

25

acgcggccge atccagacct tcatcactga ggc

<210>
<211>
<212>

26
34
DNA
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26

22

19

25

25

33



<213> Artificial Sequence

<220>
<223> Reverse primer for HGH-CTP constructs
<400> 26

gcggeccgegg actcatcaga agccgcagct gecc
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