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FIGURE 1

Effects of Concentrations on rHSA-G-CSE

105"
100
= 95 -
= 9 e
E 85 - h“-“““-““W""““"""“'rn“~~-----:§§' ;
i .
4o
75 . -
0 50 100 150 200 250
Concentration {mg/ml)



WO 2010/083434 PCT/US2010/021235
2/39

FIGURE 2

pH Effects (7 Day, 25")

—
=
St
=
@
N
o
@
T
g
0
@
=
=)
@
=
=
=
=




WO 2010/083434 PCT/US2010/021235
3/39

FIGURE 3

Temperature Effects (1 Day, pH 7.2}
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FIGURE 4

pH Effects (up to 3 days, 25%
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FIGURE 5

Effects of NaCl on rHSA-G-CSF (7 Day, 25°)

Effects of 5alt Concentrations on CG10639 ( LDC2967
in PMTT, pH7.2) at25°C for 1 Day by SEC-HPLC Analysis
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FIGURE 6

Effects of Phosphate on rHSA-G-CSF (1 Day, 25°)

Effects of Phosphate Concentrations on CG10639
(#2967 60mg/ml,PMTT pH 7.2) at RT for 1 Day
by SEC-HPLC Analysis
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FIGURE 7

Comparison of Protein Concentration Effects in
PMTT20/6.0 and PMTT10/7.2 Formulation Buffers
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FIGURE §

Comparison of Stability in PMTT20/6.0
and PMTT10/7.2 Formulation Buffers
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FIGURE 9A

1 GATGCACACAAGAGTGAGGTTGCTCATCGGTTTAAAGATTTGGGAGAAGAARATTTCARA 60
l1pb 3 H K §S EV A HRV FKTDILGEEN F K 20

61 GCCTTGGTGTTGATTGCCTTTGCTCAGTATCTTCAGCAGTGTCCATTTGAAGATCATGTA 120
22 L v L I A F & ¢ ¥ L ¢ ¢ ¢ P F E D H V 40

121 AAATTAGTGARATGAAGTAACTGAATTTGCAAARACATGTGTTGCTGATGAGTCAGCTGAR 180
41 X L vV N E V T E F A XK T ¢ vV A D E 5 A E 60

181 AATTGTGACAAATCACTTCATACCCTTTT TGGAGACAAATTATGCACAGTTGCAACTCTT 240
8l N ¢C D K s L H T L F 6D K L C T VvV A T L a0

241 CGTGAAACCTATGGTGAAATGGCTGACTGCTGTGCAARACAAGAACCTGAGAGAAATGAA 300
8l E T ¥ G E M A D C C A K g E P E R N E Lo0

301 TGCTTCTTGCARACACARAAGATGACAACCCAAACCTCCCCCGATTGETGAGACCAGAGGTT 360
0l ¢ P L. Q H X D D N P NL P RUL V R P E V 120

361 GATGTGATGTGCACTGCTTTTCATGACAATGAAGAGACATTTTTGARAARATACTTATAT 420
121 p v ¥ ¢ T A F H D N E E T F L K K Y L Y 140

421 GRAATTGCCAGAAGACATCCTTACTTTTATGCCCCGGAACTCCTTTTCTTTGCTRARAAGS 480
141 E T A R R H P Y F Y A P E L L F F A K R 160

421 TATARAGCTGCTTTTACAGAATGTTGCCAAGCTGCTGATARAGCTGCCTGCCTGTTGCCA 540
161 Y K a A F T E C €C Q A A b K A A C L L P 180

541 AAGCTCGATGAACTTCGGGATGAAGGGAAGGUTTCGTCTGCCARACAGAGACTCAAGTGT 600
181 K L. D E L R D E G K A S 8§ A X @ R L K C 200

501 GCCAGTCTCCAAAAATTTGGAGAAAGAGCTTTCAAAGCATGGGCAGTAGCTCGCCTGAGC 660
20 5§ L Q XK F G E R A F K A W A V A R L S 220

661 CRGAGATTTCCCAAAGCTGAGTTTGCAGRAGTTTCCAAGTTAGTGACAGATCTTACCARR 720
2210 R F P X A E F A E V § K L Vv T D L T K 240

721 GTCCACACGGAATGCTGCCATGGAGATCTGCTTGAATGTGCTGATGACAGGGCGGACCTT 780
24V H T E C C H ¢ D L L E C A DD R A D L 260

781 GCCAAGTATATCTGTGARAATCAAGATTCGATCTCCAGTAAACTGAAGGAATGCTGTGAA 840
26lA K Y I € E N @Q D 5 I 5§ 5§ K L K E C C E 28¢C

841 ABACCTCTGTTGGAAAAATCCCAC TGCATTGCCGAAGTGGAAAATGATGAGATGCCTGCT 300
28l K P L L E K 8§ H C I A E V E N D E M P A 300

201 GACTTGCCTTCATTAGCTGCTGATTTTGTTGARAGTAAGGATGTTTGCARAAACTATGCT 960
301 L. P §$ L A A2 D F V E § K D V C K N Y A 320

961 GAGGCAARGGATGTCTTCCTGGGCATGTTTTTGTATGAATATGCAAGAAGGCATCCTGAT 1020
321 E A XK D vV F L G M F L Y E Y A R R H P D 340

1021 TACTCTGTCGTGCTGCTGCTGAGACTTGCCAAGACATATGAAACCACTCTAGAGAAGTGC 1080
341 Y 5 v vV L L L R L A K T Y E T T L E K C 360
1081 TGTGCCGUTGCAGATCCTCATGAATGCTATGCCAAAGTGTTCGATGAATT TAAACCTCTT 1140
361 C A A A D P H E C ¥ A K V F D E F X P L 380

1141 GTGGRAGAGCCTCAGARTTTAATCAAACAAARTTGTGAGCTTTTTGAGCAGCTTGGAGAG 1200
33lv E E P Q N L I K @Q N C E L F E Q L G E 400

1201 TACAAATTCCAGAATGCGCTATTAGTTCGTTACACCAAGARAGTACCCCARGTGTCAACT 1260
401 Y K F ¢ N A L L VvV R ¥ T K K V P Q V § T 420

1261 CCAACTCTTGTAGAGGTCTCAAGAAACCTAGGAAAAGTGGGCAGCAAATGTTGTAAACAT 1320
421 P T L V E V 8§ R N L G K VvV G 8§ K C £ K H 440

1321 CCTGAAGCAAAARGARATGCCCTGTGCAGAAGACTATCTATCCGTGGTCCTGAACCAGTTA 1380
441 P E A K R M P C A E D ¥ L 8§ Vv VvV L N Q L 450
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1381 TGTGTGTTGCATGAGARAACGCCAGTAAGTGACAGAGTCACCARATGCTGCACAGARTCC 1440
461 C vV L. H E K T P V § D R V T X C C T E S 480

1441 TTGGTGARACAGGCGACCATGCTTTTCAGCTCTGGAAGTCGATGAARCATACGTTCCCARA 1500
481 L VvV N R R P C F § A L E V D E T ¥ V P K 500

1501 GAGTTTAATGCTGAAACATTCACCTTCCATGCAGATATATGCACACTTTCTGAGAAGGAG 1560
50l E F M A E T F TV F H A DI CTL S8 E K E 520

1561 AGACARATCAAGARACAARCTGCACTTGTTGAGCTCGTGAAACACAAGCCCAMGGCAAC 1620
521 R o I K XK Q T A L VvV E L VvV K H XK P K A T 540

1621 AAAGAGCAACTGAAAGCTGTTATGGATGATTTCGCAGCTTTTGTAGAGAAGTGCTGCAAG 1680
541 X E ¢ L XK & VvV M D D F & A F V E K C C K 560

1681 GCTGACGATAAGGAGACCTGCTTTGCCGAGGAGGGTARARAACTTGTTGCTGCAAGTCAA 1740
5612 D D X E T ¢ F A E E G K X L v A A § 0Q 580

1741 GCTGCCTTAGGCTTAACCCCCCTGGGCCCTGCCAGCTCCCTGCCCCAGAGCTTCCTGCTS 1800
5614 2 L G L T P L G P A § S L P Q S F L L 600

1801 AAGTGCTTAGAGCAAGTGAGGAAGATCCAGGGCGATGGCGCAGCGCTCCAGGAGAAGCTG 1860
60l K ¢ L. E §&§ VvV R K I & 66 D 6 A A L O E K L 620

1861 TGTGCCACCTACAAGCTGTGCCACCCCGAGGAGCTGGTGCTGCTCGGACACTCTCTGGGE 1520
621 C A T Y K L Cc H P FE E . V L. L G H S L & 640

1921 ATCCCCTGGGCTCCCCTGAGCAGCTGCCLCAGCCAGGCCCTGCAGCTGGCAGGCTGCTTG 1980
641 I P W A P L § § € P S O A L Q L A & C L 660

19381 AGCCAACTCCATAGCGGCCTTTTCCTCTACCAGGGGLTCCTGCAGGCCCTGEAAGGGATC 2040
661 £ Q0 L H 8§ ¢ L F L ¥ ¢ G L L O A L E G T 680

2041 TCCCCCGAGTTGGGTCCCACCTTGGACACACTGCAGCTGGACGTCGCCGACTTTGCCACC 2100
661 S P E L G P T L D T L © L D V A D ¥ A T 700

2101 ACCATCTGGCAGCAGATGGAAGAACTGGGAATGGCCCCTGCCCTGCAGCCCACCCAGGGT 2160
01T I W O O M E E L § M A P A L ¢ P T O G 720

2161 GCCATGCCGGCCTTCGCCTCTGCTTTCCAGCGCCGGGCAGGAGGGGTCCTGGTTGCCTCC 2220
721 A M P A F A S A F Q R R A G G V L V B S 740

2221 CATCTGCAGAGCTTCCTGGAGGTGTCGTACCGCGTTCTACGCCACCTTGCCCAGCCE 2280
741 H L Q0 § F L E Vv S Y R ¥ L R H L 1 O P 759

The amino acid sequence of G-CSF is underlined.

cDNA sequence: A = adenine, C=cytosine, G=guanine, T=thymidine

Amino acid sequence: A = Ala, C=Cys, D= Asp, E=Glu, F=Phe, G=
Gly, H=His, [ =1Tle, K =Lys, L= Leu, M = Met, N= Asn, P =Pro, Q = Gln,
R=Arg, S=8er, T=Thr, V=Val, W=Trp, Y =Tyr
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FIGURE %B

PCT/US2010/21235
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FIGURE %C
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541 SEKERQIKKQ TALVELVKHK PKATKEQLXA VMDDFAAFVE KCCKADDKET
CFAEEGKKLV

601 AASQAALGL
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FIGURE 10
Formulation |Osmolality SEC%
Day at RT
mOsm/kg 0 1 2 3

TOmM PMTT pH5.8 297 96.75 9555 9546 0543
10mM CMTT pHG.2 299 96.55 95.47 95.42 65.01
10mM PMTT pH6.3 299 96.52 94.01 93.99 93.87
10mM PMTT pH6.4 294 96.58 93.57 93.51 93.24
10mM PMTT pH7.0 299 9596 9112 9065  90.33
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FIGURE 11
SEC (%)
Temperature Time pHs
°c (Day) | 6.0 6.8 7.2 8.0
1 ) 98.67 97.72 97.75 97.17
1 98.56 98.19 97.85 96,87
7 98.31 98.44 98.26 97.72
10 98.48 98,35 98.22 97.67
25 0 98.43 97.02 96.74 97.03
1 98.5 97.58 96.87 97.11
3 98.47 97.57 96.69 96.68
5 98.32 97.45 96.88 95.9
7 97.65 97.28 96.62 95.64
40 0 98.67 97.72 97.75 97.17 |
1 93.53 90.90 84.82 69.87
7 80.47 77.09 64.80 40.2
10 75.44 73.35 59.41 34.11
3 i) 98.21 97.30 97.2 97.12
1 98.52 97.51 97.26 97.07
7 98.45 98.14 97.16 96.33
10 98.11 97.65 97.24 96.24
25 0 97.96 95.62 95.92 96.52
1 97.32 92.11 90.8 91.85
3 97.48 91.76 90.32 90.38
5 97.13 91.84 90.07 89.45
7 97.3 91.74 89.74 88.37
40 0 98.21 97.30 97.2 §7.12
1 82.67 71.98 59.16 33.29
7 41.23 40.54 24.71 8.69
10 31.98 33.97 20.09 6.15
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FIGURE 12

Bioassay (Relative Potency %)
Concentration |Temperature Time pHs
1}
(mg/ml) (o (Day) 6.0 6.8 7.2 8.0
15 4 1] 141 141 141 141
1
7
10 161 102 132 116
25 ] 121 121 121 121
1
3
5
7 128 112 124 88
40 )
1
;
10
0 4 ) 138 138 138 138
1
7
190 118 96 89 96
25 ) 104 104 104 104
1
3
5
7 126 116 113 107
40 0 130 130 130 130
1
;
10 110 92 105 41
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FIGURE 13

Fermentation Process
Step 1
1st Stage
Seed Build-Up in Shake Flasks
1
Step 2
2nd Stage
2x200-L Produclion Fermentors
l
Recovery Process
Step 3
Harvest and Clarification of Supernatant by
Microfiltration (MF)/Diafiltration {DF)
L

Step 4
Ultrafiltration (UF)/Diafiltration (DF) of Supernatant and

0.2 pm Filtration
1

Purification Process

Step 5
Chromatography Purifications

Step b
Ultrafiltration (UF)/Diafiliration (DF) {Pre-Formulated Drug Substance}
L
Step 7
Formulation (Formulated Drug Substance)

Step 8
Aseptic Bulk Fill and Storage (Bulk Drug Substance) (-80°C)
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FIGURE 14A
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FIGURE 14B

PCT/US2010/021235
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FIGURE 15A

WO 2010/083434
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FIGURE 15B
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FIGURE 16

200kDa
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97.4 kDa

66.3 kDa
55.4 kDa

36.5 kDa
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FIGURE 18

PCT/US2010/021235

Lane #

Lot

Description
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Size Marker 12
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Development BDS lot

LN

LDC2378-R

Neugranin Ref, Std.

LN

02A14078

Development FDP

B

2378FDP

Neugranin FDP
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FIGURE 19

Auto-Scated Chromatogram
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FIGURE 20
Attribute Analytical Method Acceptance Criteria Lot 3029DP
Appearance Visual inspection White to off-white cake White cake
Reconstitution Time
(reconstituted with Visual inspection Report result (X scc) 29 sec.
WFI)
Clear to opalescent, palc Clear, pale yellow,
yellow to yellow
Appearance

(post-reconstitution)

Visual inspection

solution, essentially free
from foreign particulate

¢ssentially free from
foreign particulate

matter matter
pH pH Electrode 6.0£04 6.0
Osmolality Freezing point 300£50 (X mOsm/kg) 293 mOsnvkg
. SDS-PAGE: Reduccd 0 Reduced: 100%
Purity and non-reduced with > 95% ] e
. . Non-reduced: 100%
Coomassie blue stain
. SDS'PAGE" Rcduged Comparable to reference | Comparable to reference
Purity and non-reduccd with
. . standard standard
Silver stain
Purity SEC-HPLC > 90.0% 98.8%
Purity RP-HPLC Report result (X.X%) 86.4%
Identity ELISA Identity confirmed ND
_ Bioassay (NFS-60 cell <o < no
Potency oroliforation) 50-150% 95.2%
Protein Absorbance at
Concentration 280 nm 50.0 £ 10.0 mg/mt. 47.7 mg/mL
Sterility USP <71> No growth ND
. , Kinetic turbidimetric
Bacterial Endotoxin (USP <85>) <1EUmg ND
Subvisible USP <788>
Particulate Matter Light Qbscuration Meets USP <788> ND
Residual Moisture Karl Fischer <3.0% 0.2%
Coulometer
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IFIGURE 21
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FIGURE 22

Time SEC% RP% IEC% Relative Potency (%)

{hr} H0, B H,0, ™8 H,0, TPB H,0, B
0 9%6.06 95.06 83.86 83.86 8753 8753 103 108
1 96.01 9%6.17 | 44.49 70.2 21.04 8298
3 96.22 9714 | 41.19 5572 18,78 82.69 90.2 113
5 96.31 g7.18 3708 4752 1485  81.89
8 96.05 97.09 31.66 4023 118 80.87 1.8 127
20 95.17 97.23 17.29 3236 13.68 795
24 95.01 97.2 14.54 31.91 12.89 77.2 728 112
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FIGURE 23
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FIGURE 24A
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FIGURE 25
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FIGURE 26
Cyels 0 yele 1 Cyeis 2
Chamotherapy Chamo Chemo
Part A % i g
14 days 21 days Mindroum 30
days
Cycle 1 Cycls 2
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Part B } »  Follow-up
21 days rMinirsurs 30
days

Follow-up
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FIGURE 27
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Pharmacokinetics of Neugranin in Phase 1 Human Subjects (Cycle 0)

The serum concentration of NEUG administered subcutaneously at the indicated doses was
measured in subjects with breast cancer in the absence of chemotherapy.
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TIGURE 28

Cycle 1 ANC Profile
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FIGURE 29
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FFIGURE 30
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