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A AT vt o, fha® FES MHASA Fe SWE W/EE o4 BB ¥ A%
3 PEGE ZHHEE 4 323 AEA, AxF PEGSE ZYHE A3t 4 =22 A8A, A3 PEGE £
YHEE AY 32E dIdA 2/EE AFRF PECS ZEHEE A7 4 2 dgAE AFee FE W
Mol aFe gAstel, B wye ga® £2o $YE, U-T Y/mEE Bl oAl BERS ZgsE
ANz=3 PEGEE ZEHEE A TEERIAY 22828 23, gy oo dAHAE Z2) ¥ AxI PGS
LeREE 4% SRR AR A9 2 dFAE £3, et ool B4sAE 289 YAS A
P NS AT,

27 AT A ZEEZMGHE X3, v ol FAHAE &) TRSY, (1) AYolEA
(chelating agent) H+ (2) 5% (metal salt)S 22t 83 H7lgel wet A7 A% 2829 d-X o)A
A EcEe A4S 2AE F At

A7) AzE A% TEE QPAAD 4T TR gPAS 7, 2 oo FAEAE ¥)sh B
dAste], (1) MIE sh3tE(mercapto compound), (2) Z#EOlEA, (3) 5% ¢, (4) HIAE F¢E 9 #589&
A, E= (5) ZHECIEAE AEFAZ T, AuolEAY FACRME) S HUE 3ES 77 Egiyel= o
A BT BRI AFAPORA 7] Eeldstels o4A BeES g2 F At

A7) Az Y T2 dFAJQY A Z2E g dAE X3, a2y old A= &) &
dste], (1) ZAHolEA E= (2) 595 2474 H7stel wet A7) 44 328 gigAe H-X oA E¢E
o g4& B2A 5 Yok

471 AZ7E PEGSE I A (PEGSt S22, PEGSt A S22 tiadAl, PEGSE QI A% S22 diEA,
PEGE A% =28 9/%E PEGE A3t A 32EE X3, a8y oo A= &)y #dste], $HE
9] FFEL PEGE o)]AE EHeEtE Bk Sol& w3 I =ZnlE 13 (anion exchange chromatography)ell <&}
o Y&l FF T 1 ol R §A ALY gaH).
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(a) PEGE} & S 23(GH) A oldAES Aeshe &

(b) PEG3} A% =& (GH) oaAl 2 A7) PEG3 A% S=E(GH) thgkAle] EgAdsgjol=s) oA A
(trisulfide isoform)q]l &E T d-3 o]AdA(des—phe isoform)Q & 9 PEGSt A4 T2 E(GH) g
Aol SHES, 10mS/cm ©ldte] 29 AT, oF 5 Wx] oF 109 pH P o] WI(AEX) X9 FF FH-4
3] (packed bed volume)2] 28 T 10g T2 F= o]ste] o & 7] Sol2 WIH(AEX) FA|o st o

A, =2

() 7] PGS A% SZEGD A % o] HATS Fole WB (BN A=vhEiese Leolshe
EEERS

)
Ae E3ehs PEGE 4 TE22(GH) @A 2 ol o] ZAES] Sl= T A7V A% 4.

an

=

A18kol QojA], A7) AEX =A== ANX4™  DEAE™  (Q-Sepharose™, Q-Sepharose FF™ Q Sepharose HP
™ o Q-Sepharose XL™= o] Fojzl FoRHEEH Muye= AL 5O 3= 34,

AT 3

>,

A1kl oA, A7) (b)DAE ¢F 5mS/cm ©]3te] AEX 29 AEZA F8EE AL ERoR &

©:

A1l oA, 7] (b)EAl= ©F 2.4nS/cem olste] ARX 24 HEmolAM #d5= As SHo= 3§

A1gel delx, 71 (h)dAE oF 6.6 WA oF 99 AEX 29 pH(AEX loading pH)ellA Fa=& A&

A1gkel] dolA, A7) (h)EAE=E 2F 6.9HRA oF 7.19] AEX =% pH(AEX loading pH)ollA Fa &= A

AT 7

A1l dolA, 471 PEGSE 47 ii%(GH) WAl % o]59 oA EL Ft ExE 1 o] Abe]
Ef5o] PGS © 4 SEE(GH) @A 2 o5 o dAES EFete e SHOR = v
A3 8

A1ge] glojA, (d) EAW A7) %(capillary electrophoresis: CE)S ©|&3dto] Ab7] PEG3} A%
SEE(GH) HEA ol dAE9 oAt %dE=(dicrete amounts)S EH3le] Rol(pooled) PEGE A% Z=E(GH)
HIAE 53t dAE d 2g3te AS 5EHo= o= 34,

A7l A, 7] PEGEF A ZE2E(GH) Al 2 o]E59 o|FAEL,

PEG-1 (PEG Hi= o]o] WyAE 1 ®AF £33 B-2036 (SEQ 1D M= 1) 1 #4b),
PEG-2 (PEG T+ o] WAZ 2 ¥} X3e B-2036 (SEQ ID ¥1& 1) 1 £2b),
B

PEG-3 (PEG & o]9 WHAE 3 &4 233 B-2036 (SEQ ID W& 1) 1 &4F),
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PEG-4 (PEG H+= o]9] WEANE 4 B4 £33 B-2036 (SEQ ID HE 1) 1 #A}),

PEG-5 (PEG HEX= o] HEAE 5 =} ¥3F35F B-2036 (SEQ ID HE 1) 1 &4},

PEG-6 (PEG == o] HEAE 6 2} ¥3F3F B-2036 (SEQ ID HE 1) 1 &4},

PEG-7 (PEG =X o] HEAE 7 Bx} ¥3F35F B-2036 (SEQ ID HE 1) 1 &4},

B
B
B
B
PEG-8 (PEG Tt o]o] WA E 8 ¥ 33 B-2036 (SEQ ID W& 1) 1 ¥4p), ¥
PEG-9 (PEG Tt olo] WEAE 9 ¥ ¥33 B-2036 (SEQ ID W& 1) 1 ¥4p), ¥

olg9 $HE, Edyoln EFE(AY] A Ul "Ejdyeln BEXA"E A o I dxAE T
st A T2EGH) g 24 2 d-d EeE(olu-Zw ¥ld e (amino-terminal phenylalanine)

o] AAE AX FTEZE(GH) WA B2, A7) 4F T2ZE(GH) WA PGS % @& E¢E 9 2% PEG
s ZEGH) HEA olFAES AL EHJow 3

A3 10

Aggel oM, A7 EHsle] otz PEGE A Z=2E(GH) W&Al= PEG-1, PEG-2, PEG-3, PEG-4,
PEG-5, PEG-6, PEG-7, PEG-8 X PEG-9& 4% o2 E Aese s o ds ﬂ%}—t— Ae 5HOR s

-
4.

A0 oM, A7)l kel ol PEGE A TEW(GH) thaAle PEG-4, PEG-5 ¥ PEG-629] %
eFo] 2}7] PEG-1, PEG-2, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8 ¥ PEG-99] PEGS} 44 = E(GH) g
A olFAE E o5 SHEY F THol st Hojm 70% ol THE VAT RS EHoE s FF.

AT 12

A

Al dolA, 7] 8= 47l FaE ol A7) oldAE B BV SHE F T 10% ©

©:

7] & & of

2 UEe Q5%+ PEGSE | E] = (pegylated pol peptlde)a e 4 dE AZF(recombinant) WOl &

gk Aolth. ol d W] 95t FAH F7 $FE H/EE BA oA EEEE(isoform impurities)

ZstebeE PEGE HE|HEE AHES 5T £ b, By }‘HﬂOM 2 e (1) #ad SHE H/EE oA
d 225 Az g ZHZ"YL w9 (2) A $F

de g/Es o /‘éiﬂ B
B

A = H ]

28 7] oA EwEEe 44 4 zEE 9 A% fo_ " EH'M](E% 091 TE)e] Edvtel=
(trisulfide) B - HlA o

2% PGS 474 2 g, i PGS W o] wighz

4
)
o,
2
a
(¢}
w
k=]
=
¢}
@
o
=
o
=

=
e X
My
i
o



[0002]

[0003]

[0004]

[0005]

[0006]

[0007]

[0008]

Hl 4 7] &
%

9L 2002 99 20l W= B E9F 9T A60/412,2275 5 $AA T Vx=2
st 9otk B 92 20039 8Y 25¢d &9 w5 53EY 7MEY HE AP-107,891%9 AF A& =

9 (cont inuation-in-part)©]T}.

¥ 1] A& YHE (pegvisomant ) (AW 2 E (Somavert ? ); 3FufA]o} it (Pharmacia Corp.))& U+ AF =
47] W&l (human growth hormone receptor antagonist)o]t}. o]AE& Fx o=z WAH <17 XA
"hGH")  fAMAlelYr. v AvtEe] wuld A F/F A (component/intermediate) (B-2036)2] o}n| %=
< oM AAAA hGHE] ottt AER t2v. FAAQ] ofn| At XFELS thed 2k HI8D,
H2IN, G120K, R167N, K168A, D171S, K172R, E174S 2 1179T. & &2z nie} o], 3 WA E2H(Z, H18D
A e wA2 BAE (S, H18Dol| yehd npeh o] 18WA ofw]:=it 92]) oA F WA Z2H(S, H18D
A D)E FEAIEE ofv|iAbel] oste] X BkE hGH A Eo] obv|:=AbS vreERdth. whebs, HISDE ok (wild-
type) hGH o}v| =it A E L] 189A] ol =it Aol A 3|2~ (his) ofn]=Ate] of AT E(asp) obv|ibo
2 AFHJFE HERAT

% 1AE W IH|ATRE(PEG B-2036 Ei= B-2036 PEG)S] il AR /F7AI(B-2036)2] ofn| At A
MeFAoz wolam, Myis ZFdgd 83 Z Y (polyethylene glycol polymer)("PEG" ©¢])7F
& e AAAR fAE dEkdy. =13, danavtEe] dmd QR /574 (B-2036- PEG 7 -3
289 otmnAl Y E=(]isting)S AE H3E 1(SEQ. ID. NO. Dol Yeie}. &3k HuE ¢3}o]
4 2R ohuiel Ad BE2 AEWS 2(SEQ. ID. NO. 2)el YERUSIT. 47 AdE 5E5ES B
Aol HHE-Eo] tt. hGHel MEE &7 Y= Jorgensen et al.2] "Quantifying biosynthetic human
growth hormone in FEscherichia coli with electrophoresis under hydrophobic conditions," J.
Chromatography A 817:205-214 (1998)E #tx3d 4% 9jt}.

Voot
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Mo B XL B PN

=

TERHO=, ﬁﬂ:a]iﬂ&E—t— T2 4 WA 679 PEG ©@el=o] A shE A (19179 opvmat X
7S EF)olth. A7) #HvARIES] awld i/ FHA(B-2036) 9] AR 21998 EE(Daltons)olth. )
TIH[AVFES] ZF PEG w9l EAREFS diEF 5000 @Eelth. whEhA, FaH|AvrES] FH Exbge di=f
42000(4 PEG ©+¥]/molecule), 47000(5 PEG ©$l/molecule), ' 52000(6 PEG ©¥]/molecule) EEo]T}.

o|Zof ¢lmjo]x] et Z&Al(agonist)E ABSHH, WA(NE; endogenous) hGHE dFhe] hGH =}l
T 09 7] hGHE EAFe] 1A THES FUE) 8] EAEC] AREHE AS s2E-uw FE&A SRy
g}o] Al o] A (hormone-mediated receptor homodimerization)S f#3hH hGHE] 487158 AHIA 7= Aoz
g At o9 #FHst], WFTw 53 A15,849,535% % #16,057,2925 5 T AT 7] hGHe] &
AEE 593 hGH Al A 7 719 Z8ld 2% A (binding sites)E(HA] 1 2 A 2)dd F 7N A4
(22l Y3 F87] BAES AFA71E T80 2. A 1 2 $X 22 ¥4 Q*E o]#{gk hGH 2
5 1 % 29 A2 ZAHW, o= hH-o&EA sRuwgtolAo]dE miziste F e AR (2E
Agh) hGH F&AE ddste ©A& YerdT.

—1> mlo

2

TSk, o2 ¢ujolA] e¥aL, iﬂ:’-t’]i‘?}E—E EHAA
F&A e AFsiH, ol WA A A Z2EY AFE AdddoEs
(human growth hormone signal transduction)g Walsts Ho=z &
whul g B ("d 3 (component )" B "FXHA|(intermediate)"#ti1 % & 4
ZTEZF hGH #2F9F hGH &4 Abolo] A5 A8-& AAX R e ¢ =T v, 7
GAlol Adste] 7] FEAE ARToEAN G AFS X}"/}O}?‘ﬂ ok A
ASHA] o5 AFEM F8&A olFA s (dimerization)E A FTh. %7] | 28] A%k
hGH & Atelo] 77k Jaah8S Adgro =M, hGH # A& h

olglgh A= olo] FAHA = FARE, FEoyt HARY o /e e A oA A=
-3 W-g3kA] % 4@ ol XEES AR X3t woH|gF FAE A meted AMgdd. E=g, #
H|ZRrE ] thulz BB (B-2036)0] st Tx% WHEyPS A7) Ylﬂlt’]i‘?}_‘fj} hGHe] 23 Hglgno e 22
ge 840 rolactln receptor)ell®] AF HsE S UENES dlof, A7) AIHAVES AREE wE b
25l #] ke AEv]-#y F-2Z&(lactation-related side effect) = ki pej e
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[0010]

[0011]

[0012]

[0013]

[0014]

[0015]
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A7 Blan|AvtEe] vl wi7f H-E(protein intermediate portion of pegvisomant)(B-2036)2 A
52 FEA dIAB-2036)E AT FHAAE $E F 9l Fo=v=(plasnid) & ket fFHA R
WA e W& (Escherichia coli) WElEobe] #F(strain)ol 9)&te] A HT. o]ojx, A7) B-20362 WA=
/H].L(mlcroblal cel DERE 3B AAALE. o]3F Ay AA|E B-2036S PEG3IA| A (pegylated) | 1H] A
TFE(PEG B-2036)5 At m§sa 53 #15,849,5355 2 A16,057,2925 = 7] B-20369] Alx Wy A
s} o]/4de] PEG @91 E B-2036°] ZAFAI7IE ol A AR, 8 F S AER & FFEY E
gldato]=(trisulfide) ¥ Wl-2Z oA EFEE(des—phe isoform impurities)e] S oA
v, Fol A, AASAY, wAATIAY R/ AT Hof| disiA = s Aueta AR et

B-2036S& Alxdt7] flste] AR&E= FRAHQ A2 Ax WRdA BAEE Z2AE T s
A=}

TF. B-20362Z*E B-2036 PEG(S, #1H]ARFESE H2 PEGS} B-2036)& 21] &7 ] 0}0% AHEE =
Az 5 AA P AR = O Al vk A §& B-2036 PEGE] "S- H=" © gl

7] "-2 o] A (des—phe isoform) EFES ol Wk wdUEhd (phenylalanine) 7] 7} Aol ¥
B-2036 #2IE on|dtrh. o9} ##ASte] B-20362] -NH, Ftell <A opnn wtel dHddEid A7)

(phenylalanine residue)(5, "F" 22 FAHE FH)E el = 1AS 32T 5 A, 7] Egjdyel=
ol dA E4ES Bx Ud "EgAdstel= B A (trisulfide bridge)"E HAsE F7Fe 3 AAH(sulfur
atom)E T EFshE B-2036 wAE ow|gtt. oof dste], = 1BO] Wi RIS Fxd vk E3
Andersson et al.®] "Isolation and characterization of a trisulfide variant of recombinant human growth
hormone formed during expression in Escherichia coli," Int. J. Peptide Protein Res. 47:311-321(1996)
2 A, Jesperson et al.9 "characterisation of a trisulphide derivative of biosynthetic human growth
hormone produced in Escherichia coli," Eur. J. Biochem. 219:365-373(1994)& %3 % it} o]&o ¢
o] x] eFar, o]#dt o] BErEEL BAAoRE fHHeR wWyEgHE &3 AEE(host cells)olA B-20369]

AE A (S, da(fermentation)) E W& (expression)(F, T4 % %H](secretlon))o}—‘& o /e A
7] B-2036 A& Z=Z(extraction) @ AA|(purification)stsE ¢ @Aty el g},
"S- E(aggregate) "ol Uik TAle} #AHS, olEg "SHE"Y P QFHE @A FE A
2 APAakn] 8o ’%7}—8‘ op7|gt}. ESH, wheF "SHE"Y FFo] AUAA Fod, HF wu¥lde] v FrE
ZHA wo] A=A ALgo R AFFelA] ZA FHr).
3 SeE57 A#Esle], FAEY(International Application) AWO 94/24157%(1994d 10¢¥ 27

o]

7)ol A4 (native) hGHSF Wlasle] F71o] 3 x5 38k 2549 hGH F2A7F AAEH] 3l
Ao, A7) FAZY A0 94/24157% A3% 3-10&& F2T 4 vk, 7] w6l 254 FEAd £
| F71e] & AxE "EgAdel= By A (trisulfide bridge)"E @A™, hGH Eg]Addlol= WolgS A
b, Tz 1142 , A7 gAEYD AW 94/24157F A7 11—16€e x4 doh. =3, A7) W0 94/24157
Foll= A7) hGH EgAddo]l= ol S A~ (cysteine), El>(glutathione), 2-HI{IE ol gF2(2-
mercapto ethano ) T += el EY o] E(dithiothreitol) 53 @’O W& 3}HE (mercapto compound)® A €
Fo =z A7) hGH Egjdde]l= Ho)g8 S thr] 2b<d hGH FHEZ AFAIZA = dota AFg=Ho k. FAHS
2,47 ZAEY AN 94/24157% A)4% 2 A5ES Fxe £ )

Moo e —LJ e,

SAEY W0 96/02570%.(1996% 29 19 &7l)ol= ot YEF(sodium sulfite), ofFit 25
(potassium sulfite), o}t ¢FEF(ammonium sulfite), T& o}3tF wlauvl%(magnesium sulfite), o}3HAk
Zrgr(calcium sulfite) 53 32 o}gt dZhu] EF<%(alkaline-earth metal sulfite) 55 AFE3te] A7)
hGH Ezjdste]l= WolgS A<l hGHel FEj= H3pA7]le v Wiel AAEe] . AR o=, 7] =4
=9 A0 96/025705 Al4Ze] 17 WA 215S FE2E 5 )

2000 1¥ 20¥¢ F/0E =AEY AWO 00/029005 (o] wWA: "Method for the production of
recombinant peptides with a low amount of trisulfide")olAE vz o Elﬂr 2o FE| = (smaller
peptides)®} #Z2 AEF HE =] At glojA Eg|dutoln &g A= W dial] =t 2l
A7) e AZRF FEl=o Aibel dojx dHo] Abwnbe} o]l AW A% EEL«] EgAdgel=g

RN
=

A e (native form)®E HA3IA]7]= Aol oz} W& (fermentation) E<¢ko]up g $o #5498 npzhzl s}
A Fed Fog Hrldto] wal Egjdatol=9) oS AN F 9t} (Emphasis added) A5Fstkar 71t =]
Rk el A% Aotk olst w¥ate] 4] z]%% AWO 00/02900%. A|2% 21-27%S Fhxsheh. =

_6_
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[0017]

[0018]

[0024]
[0025]
[0026]
[0027]
[0028]
[0029]
[0030]
[0031]
[0032]
[0033]

[0034]
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7] WO 00/02900 @2 "F7] @l ojudt AxF dWdd S AR, ukEAsAlE A3F A
2%, &2(bovine) 4 Z2E % H A (porcine) A TEEN 22 A 2 FE Y T=2EY F AE A
Z3 A s2Fo|t. "ga AFstal ok, olgf #THEFI AT FAIEY AW 00/02900% A|3%E 4-65S Fx
3}t

20023 79 25¢ FAE FAEFY AWO 02/057478% (L] A :"Methods and Composition For
Extracting Proteins From Cells")S #-UA|(reducing agent) 2 A|Al(detergent)S &3 A Xol| HEAA &
FEHFEH 9Wds BEATIE e #gk Fojth. v EdAA A7 BhAY 54S A Fe(native
conformation)®] Tz Zo] 3ES ZXIA|7]E Holgta AwEo] Qr}t. o]k #E3te] Ay ZAELD AW
02/057478% A2% 16-18%2 Frxsleb. w3k, WO 02/0574785 %= "dh} = 21 o] 4te] A= tlAdvjel= 4
gtS(disulfide bonds)9 #A %/He AXslol=d 7|5 (sulfhydryl residues)S 9% FE|2 FA 5=
E4. .. "olgta Adetar Qlrh. oju et A EE EEEolHE AMSE & k. vigA g AAlde] mpEE,
A7) AHgEE s e O oo AL YEQEYolE(dithiothreitol; DIT), TELdEHS
(dithioerythriol; DTE), Al2=E] ¢l (cysteine; Cys) e Eg 2-7t2 B AL EAA(Tris  2-
carboxyethylphosphine; TCEP)©S.& o]Folzl Fo&REl Held £ 9vl. ole ##Este] ZAEY AW
02/057478%.2] A|3% A|24=H-E A4Z A4=7AE x5}

)

tlo

&
o

Al (purification)9t #HAe] thE FEEHAES "FF= 53] #6,265,542%5 (Fahrner et al.
entitled "Purification of Molecules); WIF=53]  #16,333,398% (Blank entitled "Protein
Purification"), Wd%s= 53] A5,747,639% (Seely entitled "Use of Hydrophobic Interaction
Chromatography to Purify Polyethylene Glycols"); =Al &% AIPCT/US96/19459(Ibrahim et al. entitled
"Activated Linkers and Methods for Making and Purifying the Same"); 2 u|gtE= E53&Y AU.S.
2002/002271%.(Rinderknecht et al. entitled "Antibody Purification") &©°] AT},

a8y, A7) BERES HanARE i HanARtEY gl RRol B-20363 e A TER
Al gA 2/ PEGSE vz = HaH|AvES SR B Ay Bty oA EaEd A4S
), WA 7 e A ASE g BeloE sAIska YA @l welA, B-20369] o] ELE(EgA
ylol= "W/mE ¢-3X) /%= PEGE @A) SHE IS s, A7, wEl, Hash, A g/mE AA
st ¢ e FAFE B-20369] Al o] HQslth, o9} miAUIA R, V] FHES AT TEE d-X o4
A B4E(des—phe isoform impurity)e] A L/ PEGSE A4 SE2E L PEGE Q7 A% 2R3 7o
PEGS} ©d el SHE JAS A, A7, HAs, A, g e AASE W #ElAE JlAEkL A
Rh. wEka, A7) d-Z o] 4A BB PA U/w PEGE AR SEE = PEGS o7 A% 2R 7
< PEGE} @Al S-E A4S A, A, W, ALs, A g2/EE AAT F e Al A 528

1)
Az EE Basio.

yge Al 49

W EQoAE SISk e kel ALgHT,

AC 3l A=vtE ¥ (affinity chromatography)

AEX ol 13k (anion exchange)

API 54 A oF(HlgE) A F (active pharmaceutical ingredient)
BI M3 FA (bulk intermediate; B-2036(PEGEEA] &)
B-2036 PEG PEGS} B-2036

PEG B-2036 PEGS} B-2036

CE EA® A7)0l 5 (capillary electrophoresis)

CEX %ol w3h(cation exchange)

cm AIE] W] B (cent imeter)

v A% 33 (column volume)



[0035]

[0036]

[0037]
[0038]
[0039]
[0040]
[0041]
[0042]
[0043]
[0044]
[0045]
[0046]
[0047]
[0048]
[0049]
[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

DEAE
HEPES

ol &o}n| o] 8l (diethylaminoethyl)

N-(2-gFo] == A ol &) 1) o 2}

ethane) sulfonic acid)

HIC
[EX
kDa
L
LPM
mL or ml
mM
mS
MWCO
m

N
NaCl
NaOH
NWP

PEG
thereof)

PEG-1
1 molecule

PEG-2
2 molecule

PEG-3
3 molecule

PEG-4
4 molecule

PEG-5
5 molecule

PEG-6
6 molecule

PEG-7
7 molecule

PEG-8
8 molecule

PEG-9
9 molecule

RPHPLC
SD

of

of

of

of

of

of

of

of

of

3k(ion exchange)
Z12Z4E(kiloDaltons)

2B (liters)

£ g E(liter per minute)

A E (milliliter)
B E2H(milliMolar)

DY A Z(milliSiemen)

N-(2-¢l €)

B21eF 2bck(molecular weight cutoff)

wlo] Z 21 ¥ (micrometer)

225 5% (Normality)

AR V=17
>

il

gdolddl ZFF A
1E9] PEGE PEG3E}E 1E9]
PEG or variant thereof)
28-¢] PEGE PEGEIH 12
PEG or variant thereof)
3E¢] PEGE PEGEIH 12
PEG or variant thereof)
42-°] PEGE PEGEIH 12
PEG or variant thereof)
5%¢] PEGE PEG3E 159
PEG or variant thereof)
6=¢] PEGE PEG3HE 1E-9
PEG or variant thereof)
72¢] PEGE PEG3IE 159
PEG or variant thereof)
8%¢] PEGE PEG3HE 1E-9
PEG or variant thereof)
9E-¢] PEGE PEGEIH 12
PEG or variant thereof)

3P EF(sodium chloride)

A3 E F (sodium hydroxide)

T o]le] WMEA (polyethylene glycol

B-2036 HE+

B-2036

B-2036

B-2036

B-2036

B-2036

B-2036

B-2036

B-2036

n
fr

F(‘
s

o
s

5
s

o
s

5
s

F(‘
rr

S=50d 10-1120130

% ZEAH(N-(2-hydroxyethyl))piperazine  N-(2-

A A5 2e A2vE Y (hydrophobic interaction chromatography)
=

2% 5 F34(normalized water permeability)

variant

molecule or

W3 A (one molecule of B-2036 pegylated with

W3 A (one molecule of B-2036 pegylated with

W3 A (one molecule of B-2036 pegylated with

W3 A (one molecule of B-2036 pegylated with

W3 A (one molecule of B-2036 pegylated with

W3 A (one molecule of B-2036 pegylated with

W3 A (one molecule of B-2036 pegylated with

W3 A (one molecule of B-2036 pegylated with

W3 A (one molecule of B-2036 pegylated with

A} g8 NA Z2rtE 1Y (reversed phase high performance liquid chromatography)

=

% Hx}(standard deviation)



[0063]

[0064]

[0065]
[0066]
[0067]
[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

S=50d 10-1120130

SDS-PAGE 2% ZHa A oE ZglojmdHoelm= A H7|o] % (sodium dodecyl sulfate polyacrylamide
gel electrophoresis)

SEHPLC 71 WAl zEs A IZrEI2#9(size exclusion high performance liquid
chromatography)

TMP W#E A5 (trans membrane performance)

TRIS tris—(2-sfo]| =E A w &) o} m] =W ¥ (tris-(2-hydroxymethyl )aminomethane)

UF/DF ZulAloy - (ultrafiltration)/FA =} (diafiltration)

w k2] A (ultraviolet)

WFI FAHE S5 (water for injection)

"PEGS} T A" oo dAHEHA= FAN 2R A sERE, AN A TE2EE, Y T2 digA, A3
A7 s=22 dgigdA, A (antibody) (e ©]59 WHE(fragments)) ¥ B-2036 PEGE ¥3H3tc}. "PEG3} ok
Are gk, oo AEXE FAT st = I o)ibe] F9jollA PEGSIE St e 2 o]de] w4 wheli

(one or more proteins of interest pegylated at one or more sites)< ¥3F3it},

© =
1 oo)de] #al e ~HAE] R (spaghetti-like)9] & (clump)E om|dtch. "SHE"S A A Fs 2t
&(steric interaction) Hi= L &9 o|fF= A= Fg Ao|Xl(become grouped) T FAe] v
(multiplicity)E oJwdeh. "$HE"9] dZi=, oo FHHXE kAT, (1) PEGSH ©ald Rapo] b=, (2)
PEGE}S A 82wl kel th, BU/E= (3) Aol shfe] PEGEE vl Ak 9 Aol shihe] PEGS}H
A ok Tl Fxp Abele] ¢]3] 9= F(entangling) & XF3TE.

=g ol gl @, 'PRGHEA 2 wud BEEre, oo WAHAL WA PEGHHA ghe vhug,
= o

= 3, "g}steFa A® v](stoichiometric weight ratio)"@h= €ol=, oo AAHHA = &XA
= WA g 224 F(amount)oll tiH AFF-(free) PEG 452 YF(amount)S 2|7 g},

548 o = ¥, "PEGE @ o] FA(S)"ol& Bojv Al duide] Ratd, wgrsiAe TREAH
wof F2g shh e L oo PEG S (noieties) e ZtE A WS owidth. ol & So], "PEG-1"¢]
g gl wgrasAlE 2hold(lysine) opvaeat 7] BU/EE ofv]n wekdh @ Ao F2g 17]9] PEG
®AE Zhe B-2036& ow@ch. o]e} vpA FA R, PEG-2, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8 %! PEG-
9%= B-2036 & wAtel ¥ PEG Ao 45 oW, webA, PEG-23 B-2036°] F-2tel S 7He] PEG wAbE

B
S zh= Ete] B-2036S 9mslH |, PEG-32 &lile] B-2036 H-Abo] H-2HE Al 71 PEG EASS ou|dit),

EWEs AFo] gle 3, "= =4 H3)(packed bed volume)"E A ZA] odte] AerE A5 %7 (operating
ol et %8 54 X4 (resin)9 5% =4 ¥9= on| g},
A

Ho] gl 3, "olAdA EE(isoform impurity)"olE o] Holk Eg|dulo]l= o)Al
ETE(trisulfide isoform impurity), H+= Hl-2Z o]AdA| E&E(des—phe isoform impurity)& <n|dtch. X
3] ] J

F, "ol A B Vs okl dHd e =wEES vE = Y

"CE &% HXX(CE pooling conductivity)"#= 8o]&= CE7}F A3 ¥ (being subjected to CE) FHH
CV H-¥-(collected CV fraction)® HE%E ZAHX](conductivity measurement)S <]w]3Fc}.

" S 2X A (growth hormone antagonist)" 2 "X T2 =84 A (growth hormone receptor
antagonist)"9} £ 8ojE AY T2 A T2E FEA9e 4SS JASIAY FIAA Y T2E
BEEA gHE Avhr] )= PEGE Z g E =(pegylated polypeptides) ¥ ZEHAEE=Z gu|aith(a L}, o]
of StAHAE &=rh.). vk sHAl, 7] PEGE "AFd sE2E digA" 52 PEGeE " T2 584 dg

A" PEG3} B-2036, B-2036 T o] 9 Ho|d (variant)o|t}. A7) "oy
B (M) Al (homologues) (53],  B-2036°]  disted HEA  ofuiil X3 (conservative amino acid

substitution), 7} addition) H& 2}Al(deletion)3t FFA), FAF(analogue), Z=Z(fragment), 714 (&

_9_



[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

S=50d 10-1120130

0}_0_1:1%7 o5 Ztzte A T

= (pseudopeptides), @A (antibodies) & X3I3lA|qt oo IAHHA = &

)3 =
22 £84 HEdA &4 52 (growth hormone receptor antagonist activity)= 2zt lt}.

3]
ES
"7 328 Z8A(growth hormone agonist)" % "X s=2F =84 ZF&A(growth hormone receptor
agonist)"9} # 8= AF 2R FEAS A¥ s @457 E PEGE E2WE = (pegylated
polypeptides) B ZZPEE=E ujgtt(zefvt, old eAHA= Fert.). vtgAe A, 47 "4 22
AeA" ZL "4 T2 FE&A FEA"s PEGsE A A zEE, At A ZEE Ee oY
HolFolr}, 7] "WHolF"e FZA|(homologues) (53], Azt A T 2Fo| diste] BEA ofnil X3, 7
7F wmE AHAE 5=4)), A A (analogue), FZ(fragment), 7H3(BE) S E = (pseudopeptides), 3=
(antibodies) T XE&3IA|RF old] gAHAE o, olF A4 AY =28 F&A 284 24 9
R

s

ol
ol
R
o
il

I~

(growth hormone receptor agonist activity)g 2zt

"gi(zielan)"olgks gole ¥ BEE(S, Edddels B
L S| ] oi‘ T
o =

#, 33w o gAl Bike] Eeldiels oA B4 ,
A oEE Q/me 9 oAl BeRel F2 fAsd, AASY, Axssd, Folu, wd, wAAG %
E FgettE ov g

T ME(host cel)"#H= & (EE 7] £o]9 WHs HygE5)= A=Y

RE ST MEE ugtr. A, A7 S5 AEe A (nammalian)

Z, e dA&T(E. coli)F 22 MAE S5 Alxy ARo] R (yeast) Al

= vl e AR B-2036 WA AdFEolu AMFEF hGHE F7] sFAE el

ReS Fosopsttt. ot A Al el A7) B-2036 whA AR
PN

pul

AN A=
AZ hGH == o]5e] "HIEA"S A= Aoz AN 5 ds
5

)

(PEG B-2036 I+ B-2036 PEGS} ##3to]) H2H|ATHE(pegvisomant)t AZEE &5 AE(S,
Az, FAFer WIPH WAF(E. coli.) HFAE) oA AxdE AxF T (B-2036)2] PEGSH
(pegylated) ¥Ejo|t}.

B-2036 Y@ AL AE (S, LA (fermentation)ol 2J3te]) = & (expression) (8HAl (synthesis)
9 ] (secretion)) FF AAECTE. B-2036°] A F, 7] B-20362 #EFil(isolated)(F, w3}
(homogenization)oll <J3}e]), o] HAl(purification)(F, FE(extraction), YA4l&2](centrifugation),
9/J(reverse phase) ¥ &°]& 3% FAZwlE 13 (anion-exchange chromatography), % €5 w3 (buffer
exchange)ell <J3ste]) #th. 12y, 7] B-2036 @ o] AxY AAHEE F<tol v ¢S B-2036 ©]
AA BEeEEo] dAFHY, olgd BE4EELS B-20369 Enjdylels 2 g-X olAA EgESolr,

SbAl A5Fg mie} o], & 1AE B-2036°] ofwi=ih AAE AHEr] 9g w=woln], &= 1Ad] glofx
oFol(abbreviation)™= S4 olu|iite] ofol7t TAIR fJX|o] EAI=AE vERATE. 7] o] E ool A

$8HE o abe vhehie o7 E1S FEdte.

o
—
=

T

b

_10_



[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

S=50d 10-1120130

b
=

ZYFHE o] Ak
(Polypeptide Amino Acid)
Ala(A)
Glu(E)
Gln(Q)
Asp(D)
Asn(N)
Leu(L)
Gly(G)
Lys(K)
Ser (S)
Val(V)
Arg(R)
Thr (T)
Pro(P)
Ile(D)
Met (M)
Phe(F)
Tyr (Y)
Cys(©)
Trp(W)
His(D

w3k, A7) B-20369] o}H|:Al AP Ad¥E 1(SEQ. ID. NO. Dol UER} glom, hGHe
ol Ak A e DS 2(SEQ. ID. NO. 2)o] YeERY} it

1. Az A3 328 d3dA] € olo EgMvols oAA EFE
T 1B B-20362 EgAdutols oA EFE ofujist MY F2E Yehdth, pAH oz, A
YA tol= o]AlA BB B-2036 whua ARo] 1829 B 189W $1X] 9] AlxE|Q) Alo]e] B Ao
AAk(extra sulfur atom)ES E3F3hc}.

a. MUE 31%EMercapto Compound(s))E ©] &3 EATo|= oA BEx-E A

ozl oufold @, AEF YF TEE A B-20368) Eevtels o gA H#EI} Aud o
S

TE setEe AFA7A Al*zﬂol -S-5-S-Alz=ElQl Eg]dste]l= B (bridge) 7t AlZEHQ1-S-S-AlZ=EH| Q1o
A FElR Ades e Aow g, B, A o2l ¢lrfelx] o, 7] MAE e EAe E
gldvtelm BElA] AA7E o = AE AR 5 3

Mo, A7) MR SFE(E)S HF AL HA7bH S5 AE(E)S Y % FL A
T F(EE, 4% 5% 2 A F) Ak AxF B-2036 dd RS et =3, 4% 2L 1 dA
T3 5, 7] B2036 w@WAS AAlsks Aol wiEHsith. ofF, AAd wmAe wigAsAl PEGE

(pegylated)¥]©] PEG B-2036(¥| 1H]&2THE)S 58 4= vl A7) PEGE A& vga=53] #|5,849,535%
92 WFFFES A5 672,6625 ] LEFLQITE.

B-2036 ©d AE H oo EFdulel= o|4x] ETEI I HEHE ASOFEAsAE H43
Eg3ste), ulFASHAE B-20369 &S ASIAI7IA Fu(FEE AAHoR AHSA7|A] gil) EdTto]= o]
AA BETE S FE3] ASAIIE Aolgid B wgy BdEste] ofud HIE SFgEL AEE 4 9l
2oy ° ulfite), FFEE]>(glutathione), HE-HFFE

=2
>
>~
Rl
ofo
o
ol
N
=2
%
o
_?L‘
A
L
fm
ot
o
u}

- 1
L
=l
o
(m
=& o~

€l (beta-mercaptoethanol), TIEJQEdHoo]E(dithiothreitol), W EEo}lTl (mercaptoethylamine), TJE]S
d @ Ed]E(dithioerythritol), EZ2-7I25A)od) X223 o= ZF 22 o] =(tris(2-carboxyethyl)
phosphine hydrochloride), A]2=El|¢l(cysteine) ¥ A]2E|9l3} AgH3eE A]2~H| 2l (cysteine in combination with

_11_



[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

S=50d 10-1120130

cysteine) 5= XEF3AIGF o] FAPH A= =T,

WowgelA Agd A TE AT MUE HEEI Bdsel ] FAES 32T 5 Yok
(1) J.Houk and G.M. Whitesides, "Structure-Reactivity Relations for Thiol-Disulfide Interchange," J.M.
Chem. Soc., 109:6825-6836(1987); (2) Sigmund, M., The Chemistry & Biochemistry of the Sulfhydro Group

in Amino Acids, Peptides and Proteins, 1" Ed. Pergamon, New York(1973). F+A|& o=, E o Al-&sh
9= A HTE 35E Y oA Al EZo] A7) Houk et al.9) E(item)(1)Y F IIo] e

A7) A3kek R StE &, Al Eﬂ‘ﬂ = A&l A A AHQA(FEE (dimerized) Al22H]
ol b mpgAleith. B A AMEE ¢ e ARE AlZERlD e AlZEHIQIT Al 2ERle] A(FEE
(dimerized) Al2=ElQl, oj® Zlo]E}i))e] %k% Egdytel= oA ETES AV EfAdyeln oA B¢
B9 Y /M B2 EHY TR(EE, o9 WXE HA49 7MY =2 Hy 33 FT(highest average
55 A F Us AER SEFofof st} ubER kA,

° -

=
FE(EE, P 5 9d 93 599

k)
mi P

equilibrium concentration)2] Zojx= o 1
d7) Egdatol= oA EvE 4o #A
Z}zy Hoix oF 20%, 30%, 40%, T+ 50%
g1 27] A% FZ(combined concentratlon)‘“ LI R Ay
=2 oF ImM WA <F smMo]tt.

=R
S
r%ﬂi
i)
ot
K
>

S~
>
oo

o

47 WRE SFHELS SFA(huffer)d] AFHE Aol vigrAsh wiASA, 37 dFUe B ou
7z 6

=

goll Al AgsA A 4 e A, S, B-2036 @A o] F4S welskAY, e FAE B-2036 ©A
Ais AIAIZIA @ Aolojof gttt 2 w3 #AAste] AFEA AEE F e 4TS EF(Tris)
¥ 2|9 E(phosphate), HEPES, AEZA2H(citric acid), E#old€olW(triethylamine) % 3]2E]d(histidin
S AFHo] F

e)S XA N old SFAHA = Tt v A Y] gE A2 Ezolt), ulghE st 27|
= ok 1mM WA ok 200mM, BT} v}EAEAE ok smM A °F 100mM, ET} v wpEAE A=
70mM, 714 WA= oF 10mM WA o 50mMelth. o2 A3 ek g de ALEE 4 Qi) o]#3 dFAELS
A7 Bl Al (growth medium) ©]= 3ZolA X% pHE 22t oF 4 1HX] k9, 7.5 A F 85 =275

7.5 WA oF
8.002 fAT & J==E %—Er?ﬂ' Aol npghAsict, Wus], 2 = HIE IFES AMESHE, B
=2 pH 5, dE & F 9,56 Ak pHE &84 O“:} A, oS Eo] ofF T} Fo] AlxEHAo]
B-2036° A&, _v"ﬁ”/l pHE ¢%F 9.5 AER & & U},
QA F28 ble} ol ] WIE SIES gF e AFsteE Ao uiEA sttt wd, 4] dFd
A WZAE 3gE %S B-2036 M A E(moles)ol e HAE FFE E(mole)d EH](molar ratio)®E
AeF 0.5 WA < 1000d Ak olE 53] AMEE HHE 3FEo] AlzHRlY AR H 9=
(optionally), Al=Ells} At A&EHAL 9ok, deio=, A7) B-2036 wejde] Zol i #3tE
SIHE =29 EvlE 47 oF 1 WX ¢F 1000, oF 1 UlX] ¢F 500, =+ °oF 1 WA ¢F 104 F Art.

2, 37 MR ehet 37 B-2036 chad g Aol ]
F& TAar7)7] fste])o] UL F(HFAE A7) o, & hdsi FEEE),
A7) B-2036 wElE AR 7Jr7Jr °F 0.1mg/ml W% °F 30mg/ml, <F 0.5mg/ml °

d °} = 45}04 of g}, Wﬂ‘r/ﬂ i
(homogenate) (5, &5 MEE, A4 WA, oA, HAE FFEE 2 B-2036 58 XFse)9 2%+ 7]
2 [la=s

B-2036 %

_12_



[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

dvtdom 7] MIE SEN 7] B-2036 Awis Fwe AFAIX F, A7 WBE S§gEI
7] B-2036 & Edehs el Z7b o 1218 x| ©F 50002]H, o 10218 WA oF 50021H, E= of
10021l WA oF 300818 2] F3]& zt=th. 16028 WA 5002]E Atole] e A3ek Fuk 7hd 5 9l
A7 B E SFES 7] B-2036 AEo]l HAFse e HAHE ARk g2 WHERA E£3E
(mixing rate) 2 5 F Advh. 7] £3&L FHE F JdE 71E({oaning) s ¢S HAFSHA FE3]
A3 =392 (homogeneous mixture) (8hte] A wixloll £3He %5 AE(5), 5 Ax & o
3 )

7+

i

3EE(E), B-2036 A % Us AES)S
Faeh E3hg2 ojuwdor x| FoldtA AT
= 0o Al

= T

[e)
Agk 4= lom | B-2036 whMA AEe] od 3 (degradation) = HAFE 4= & FHolojoF ),

k1 rlo ft

rlo

b. ZA# | EA(Chelating Agent(s))E °]-&3 Eg o= oA EE] i

o] 2o gujo]x] ¥, AelE Ao|EAE (1) EgMuel= ol BEE, (2) A=Y 4%
&Al  B-2036, (3) (WEAY AMxFF LS fH) sF HE ME ZE(E)(host cell ce
component(s)), % (4) (1) WA (3)9 =& Ao A HFAZIH A|=HCSI-S
B A (bridge) 7} AlZ=EIA-S-S-Al2H2 2 FE|E HAFAHAY, BEEY $Fo] ZAaHE o=
ATk EE, A] o]Ee] gmo]A] ¥, V] A o|EA] EAl= EfA % 3

[e] & 2~
A& WA 5 A

2L

EAHor, A7 AYolEA(E)E &F AXE(E)d HIHY &5 AR(E)Y AF B =2 4%
I, A% B9 2 Y 3) AskE A% B-2036 ©EA QRS A, e AR 2 HE gA) §
FE . A7) B-2036 @ HES A= Zo] wighAlstrh. ol%, 7] AAl¥ wuide npsgA sl PEGE
(pegylated) = o] PEG B-2036(¥| 18] ATHE)S 53 4= Qlvh. 7] PEGS #g2 nts=53] #5,849,535%

o el

B-2036 @Md gE 9 o] Efdztel= oA =wwd I HFHE AFOrEAs A= 446
Ziketel), WA SHA= B-20362] &S ASHA7IAl FaL(EE AEA R AsHA7IA &
A BEEEY s 83 AsAl7IE Aolgtd B Wy pdste] ojudt AHo|EAE AMgE & k. &
g ol A Abg-sl7lel A e Aol EAl= EDTA, EGTA % DIPA & XFstAut olo] dAHAE Ferh. ® o
2 AHEE F e AU olEAY d2E u#EAe (Deferoxamine), TEIQ7FH 2F(Ditiocarb Sodium), ot
t]AF (Edetate Calcium Disodium), oJG|EAF TjaH(Edetate Disodium), °o|HIEAF A H(Edetate
Sodium), CIHEA Eg|if(Edetate Trisodium), YT (Penicillamine), IHEEHE L EFHLF
(Pentetate Calcium Trisodium), HE|E 2F(Pentetic Acid), A (Succimer), ¥ EzZ|ANE(Trientine) &
S F AT old FAHA = gEr. A7) dUEL AFS EDTAY 49 FEdS Folsket.

ool AgE 4 At T2 A% AdclEAs B o) pAase 32 & Ak (1)
The Merck Index, 12th Edition, S. Budavari (Editor), Merck & Co., Inc., Therapeutic Category and
Biological Activity Index, p. THER-19 (under "CHELATING AGENT"), Whitehouse Station, NJ (1996) and

. . . . h
each and every subsequent edition to date thereof; (2) Remington's Pharmaceutical Sciences, 16t Ed.,

Arthur Osol (Editor), Mack Publishing Co., Easton, Pennsylvania (1980) and each and every subsequent

edition to date thereof; (3) The United States Pharmacopeia, 21" Revision (16th edition), United
States Pharmacopeial Convention, Inc., Rockville, Maryland (1985) and each and every subsequent
edition to date thereof; (4) SIGMA, Biochemicals and Reagents for Life Science Research Catalogue, St.
Louis, Missouri (2002-2003); 2 (5) Aldrich, Handbook of Fine Chemicals and Laboratory Equipment,
Milwaukee, Wisconsin (2000-2001) and (2002-2003) editions thereof .

o )

A7) Ag3 Aol EAE T, EDIAZF 7P wpgbsil. B ool Abgd A
ETES AV EgAT= oA EEE9 Mo
7V =& Hd HE s x(highest average equilibrium concentration)9]

Ve AR FEstolof vk wEAsHA, 7] Eddytols o)A Ew

o
m

3}

pud

rir

o

YolE

¥
3
flo ¥

e}

ofh
i

3

\
ofh
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[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

B ol gat I4E P ¥e WY FE(EE, A B B Y 559 474 Holm o 204, 308,
40%, i S0kelth, ¥ MWeld A8F & Qb AW EIAY 27] BEE wRASIE 47 Helw o
0.01mM, <F 0.01mM %] <F100mM, <F O0.1mM WH=A] ©F 20mM, <F 2mM WA <F 10mM = oF 2mM WA <F smMo] o)

A7) AelolEAE SEN(buffer)o] AZaE Aol MigAs wgAa, 47 dFele
A AR AT e A, 5, B-2036 wud Are I4L wasAY, @ 94

qA=
[S] i

e ASHAZIA e Aolofok dit}. ¥ s} dEste] HYsA AR g e g2 EfA(Tris), ¥
A~

2~¥| o] E (phosphate), HEPES, A|EZAF(citric acid), Eglol€oldl(triethylamine) ¥ 3]2E]d(histidine)<
EZBARE oo dAHE A= vk, vFASHA 7] S Egzolth. viEAgh 27| 4T wEE oF

1mM WA ¢k 200mM, Bo} vl SHAIE oF omM X oF 100mM, Bu} © vlAskAlE oF QuM WA ¢F 70mM, 7}
vt A= oF 10mM WA oF somMolth. thE AFE gF A% AMEE = k. ol g SFAELS A i
Al (growth medium) o= 3*olA % pHE Z}ZF ¢F 6 WA 2 9, ¢F 6.5 WA oF 7.5 =& oF 7.2 WA of 7.52
FAT F A=F FES Zo] nigA s,

o FA upel o], 7] A olEAE ¢Ede AFs Aol migrdsi, LI, A] fEdd
A AFo|EAY S B-2036 @Al E(moles)o] that AHOEA Z(mole)e EH](molar ratio)EA] oF
WA oF 10009 = SAvh. A=A e R, 7] B-2036 el Zo i AolEAl =9 =¥l 77 o 20
A 9k 1000, °F 50 WA <F 250, Fi= oF 60 WA oF 1104 4= Urh.

SRAH R, A7) AdolEASH 47] B-2036 Tl i Atelel] (7] Ef]dutels o)A EEES]
= A"

& F(FFAETE e A7) o, 2 hdsid F25E)

247y oF 0.1mg/ml WA °F 20mg/ml, 2F 0.5mg/ml WA °F Smg/ml,

e}

A7, 47 A el EATE
I (lysate)ol 719 3, 7] &

ey A A7

AE(GE) 52 47] B-2036 @ A

o] EA 2 B-2036, olo] g
= HEEASHA oF 0T A oF 357
6 s Edshe= A7) S5 AL
T WA oF 15T, °F 2T WA ¢F 10T, == ¢F 2T WA °F 15T fAH= Aol ut
, OF 4T 2xE 2tE AYO|EA(S, EDTA)E AH7Fdel wel, B-2036S EFats 4
oF 30CT7HA E=pth
ojstolof ot webA, A7

EAl 3 B-2036 & X8 2k A

7

M
o

o M
b
o
fr

N
rlr
&

R
=)

23

—
0%
N
)
N
EY
e
it
wi
~
t
rir
o oXx
N
oo
s
|
27
hul
HU O
&
T Ho
2
i)
rir

o
Mo W ol
N,

N
ol
ol

(homogenat
= Feb, A7)
%54 (homogenate) (&,
B-2036 chuide] g2

VS

4o oft ok fo o wo
rlo

tlo

)
o
el
iy
Lot
i
rlr
oft
rlo F—?~
o
o
=
&
>
. o
5=
%
_O‘L
Ir
%)
N
=
ol
i)
R
rlo
k1
rlr
i

A F
s
w
__)AI_“ ()]
&
-3
)
x, 1o
& I
Z ox
DY
1]
ofj
2,
N
=,
(o]

At oz A7) Aeo|EA|St A7) B-2036 HAES FES
2036 AES *3a) B, ©

WA ek 3002 E 9] HulE 2t

i

27] A elEASE A7) B-2036 Awo] HFshe ¢ #AS JREYe g2 WA 8-S (nixing
rate) 52 E 7 At AV £FELS IAE F U 71E(foaning) 9] ¥E& FHAFEIAA Twe] A3 E£F
& (homogeneous mixture) (3] A7 viAel £3d w5 ANE(E), 557 Az &7, 43, LHolEA
E), B2036 AF % o AEE)S 4T 5 doJof s}, Y V=Y T4 ANS K AEL T
E3&2 oudjof &R GolatA AAT & S Folth. HWulE], U] EFES et 199 2EE A
4 e, B-2036 @l AR ot Eaf(degradation)® A3 4= Qe Aolojo dt}

c. 2549 (Metal Salt(s))S ©]-€3 EgMTo|= oA BExEY 7HA

ojEel ¢ujolA] &, AduE F5A(E)S (1) EgAe= oAl &=, (2) Axd 4% 22

g4 B-2036, (3) (AL AT AEES %) w5 ME AX AE(E)(host cell cellular



[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

S=50d 10-1120130

component (s)), ® (4) (1) WA (3)9 BEE 4
B2 A (bridge) 7} AlZ=EI0-S-S-A|=H| 1] #A F =

[S] gl
Q. ER, A olzel fvleld W, Y] BHACH)Y EAE

oL
Me
o,
i)
]1?(_5
_&L_l‘
2
L Ipw
>
)
2:
>4
I,
ro,
w2
w
w
2:
>4
I,
ro,
(m
_Y‘i
X
)
o

il
, %%%94 ’“101 %‘i —t— ﬁgi 4 A
E

Egdytel= BA AA7F ¢ dAEH=

AR, A7) F59(E)S 557 AE(E)d HItE 5 AE(E)Y 4% 5 2 AT F(=®

g B-2036 @A AHES A, T3, AR 2 HEF dAVE 9=

vtk sicy, o] %, A7l AA"E wwAEe ulgAsA PEGSH

(pegylated) o] PEG B-2036(H 1R ATE)S 53 = 9}k, 47| PEGE HA L v|ga=53] A5,849,535%
o] YR

B-2036 @Hd A% H olo EfAvels oA Ewwd I HFH= AF(EAsAs 446
A

E£gste]), mharAshAle B-20368] FEe AN @a(Es AAHow AskAA %) Edstels of
A el e FRE AAE Aojdhd B HE Beste] olmF FHAE ALeR 5 Tk B
A A AT SR DU % G0 alall netal salt(s), Bl E55 FO8) alkaline

=
earth metal salt(s)), #o] &% 4 ¢H(combination) S 3 3$HHA|
gk oolof] JAHEHAE ZE oA ALEE ¢ 9l wEE f?} F&9e ¥EE EAH 0] E(potassium
phosphate), ¥El&F O}AﬂEﬂo]E(potassium acetate), AF X2H9]E(sodium phosphate), Z2F OFAEHOJE
(sodium acetate), = E=Zgo|=(zinc chloride) ¥ °]E9 ZF(combination)S XZF3FATE oo A==
o)

L T

g
e
mEn

v

2 oA AMEE 4 v UE AR 2599 Bty ] dES FE2E 4 Ak (1) The
Merck Index, 12th Edition, S. Budavari (Editor), Merck & Co., Inc., Therapeutic Category and Biological
Activity Index, p. THER-19 (under "CHELATING AGENT"), Whitehouse Station, NJ (1996) and each and every

.. . . . th
subsequent edition to date thereof; (2) Remington's Pharmaceutical Sciences, 16 Ed., Arthur Osol

(Editor), Mack Publishing Co., Easton, Pennsylvania (1980) and each and every subsequent edition to

date thereof; (3) The United States Pharmacopeia, 21" Revision (16th edition), United States
Pharmacopeial Convention, Inc., Rockville, Maryland (1985) and each and every subsequent edition to
date thereof; (4) SIGMA, Biochemicals and Reagents for Life Science Research Catalogue, St. Louis,
Missouri (2002-2003); 2 (5) Aldrich, Handbook of Fine Chemicals and Laboratory Equipment, Milwaukee,
Wisconsin (2000-2001) and (2002-2003) editions thereof.

£ EEOA AR gl A7 AdR FEUE § &F EA0E, InCl, R olEe] =9
(combination)®] wigh&sich, &

A7) EFdglel= o)A ETE
(highest average concentration)®] Hol& ok 10% HAEE 7FAAZ § 9L ALz Z8slojof s}, n)
stAl, 7] EglAddtel= o] dA BEvE 4 fav 49" M =2 F b

7 Aol of 205, 30%, 408, Ei S0%elth. ¥ WHelA g & gt =
o 7] HxE vlHASAE 247 Holx ok 0.1mM, °F ImM WA <k500mM, <F 1mM
A oF 175mM, <F 10mM WA oF 150mM, = <F 25mM WA 2F 100mMo] T},

o NE‘
o
2
2

S
Rl
op
]
&

o

A7) #E59E S A(buffer)oll AFsh= zlo] npgAsith. 2y, 7] AF XX EE 459
2 A 5459 EFE ALY § Ak AT, FUre] A aE5A0] AF E2d0E e Hrhd
g urk. v SA, Y] dFHe B odwda AgelA A ¢ e A, S, B-2036 ©@AE AR ¥4
S WA Y, 3 FAE B-2036 @ F RS A 7A@k Aolojof ?ﬂ'\ﬂr. 2 Iy #Adste A3
A AFEE = Jde dEFde Ef2(Tris), ¥ 0] E(phosphate), HEPES, AEZ2H(citric acid), Eglol€
oll(triethylamine) % 3]2=E]d(histidine)S XE3SIX|RE old] SAFXA = ek, ulA st z7] g5d9
TR oF InM WA oF 200mM, o} wlgrgEAlE oF smM A oF 100mM, Roh o wlgAsiAlE oF 8mM WA oF
70mM, 7 vbbESkAlE oF 10mM JlX] oF s50mMelt). thE A3 Skt AREE 4 ). o]# % fF s
A7 vl A (growth medium) o= oAM= pHE Z+ZF oF 4 x| ¢k 9, 2k 4.5 WA ¢k 7.5 && oF 5.5 Yy#] <k

752 §AF F QRS FEE o) v,

2
B FHAE AFAN(EE, NP S, NaP Slo] F&Y

)

dEdoz B &3 F9)ol A

ow

_15_
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s==4

B-2036 wuld o] & (moles)

—_

10000¢

ok
-

(mole)e] EH](molar ratio)®A ¢F 1 WA

o] L
o=

12~
=R

i3

el

I

o

] ¢F 10000, <F 500 WA <F 5000, H& ¢F 500 WA

°F 2500 = At

N

[0128]

12171 olfel,

7t g

5T
X

F(HFA

o))

Ao

0.1mg/ml WA °F 20mg/ml, °F 0.5mg/ml WA <F 5mg/ml, =

ok Img/ml WA <F Smg/ml<]

R
o

of
m@

_—

[0129]

e

=]
=4

(lysate)el

et

FAHE Aol uhgAs

Al oF 0C WA oF 35C=

S

kg

R

N
N

)

o}
o
xu

o

=K

Y

TR, 3] GF

°F 1T WA oF 15T, °F 2C WA oF 10T, Hi= oF 2C WA of 156TR #Fx%= Ao nf

<0
—_—
o
g
o
el
XA

)

I

A (homogenate)d] <&

=N
[

, A7)t

A

NaP) 3}

=
=

(

o3
=

pud

st} whebA], 7] o5 (homogenate)

so]of

Ag 7ol

)

o}
)

)
o
TR
23
el
Hlo

N

[0130]

ojtt.

N

o]

Nr
jpr
o
ok
®

[0131]

Zyzy ok 18] U 2k 50008, °F 100218 WX ok 20008]E, EE <F 2008 WA

o]
i
Ao
G}

)
—_—
o
TR
o

o

il

oF 15002]E1¢] H-3]

S (mixing rate)

[0132]

(foaming) 9] 4=

7|3

o
Plo

(&), B-2036

B
Aqr
ahs}

i
No
0

W
—_
o

oo

o)
2|

(homogeneous mixture) (A% wijx|o] =

Ao
o]

oy

o

-3l (degradation)

i3

2

e o

u

B-2036

A &L olo] H-Z olAA] E4E(Des—Phe Isoform Impurity)

K

o

Z# o] EAl(Chelating Agent)

[0133]

hod

¥ U3 o4 BB g

°o|-&

=%
=

a.

[0134]

J

o]}éi

-3

g #rhshe v

=)

9 (

Ex

&4 B-2036°] Z o]

[0135]

"

—~

ozel

~

oi

=

4§

()9

ST
X

eel %F Al

)l A

(

2

2, 47 AYelEA(E)E 5 A

g5

<

[0136]

3

1 #15,849,535

(pegylated) o] PEG B-2036(¥LH]

o ERILT.

[0137]

EEREE

o
=

B-20369] &

A=

Fol), whgra

@5

z

Ao EAl

she] ol 3

5 g

DTPA
A (Deferoxamine), TE]Q7H. AFH(Ditiocarb Sodium), ©f ©

=i}
=

EDTA, EGTA

p
L

Al

olEAlY] o2z

E
U] A& (Edetate Calcium Disodium),

s

E}\
4% (Edetate

=
=

)

R

A

_,ma

olo

o Hl EAF

t)&w(Edetate Disodium),

o Hl EAF

o
o

Zr
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[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

Sodium), OlHlEAL E# A F(Edetate Trisodium), YA} (Penicillamine), IHHEOIE ZF EZLF
(Pentetate Calcium Trisodium), #E]E 2FH(Pentetic Acid), A1A1™ (Succimer), ¥ E#]d® (Trientine) 5=
E 4 AT oo FAHAE T Y] AdUEA AFS EDTAY 49 FEHAS T35t

Boumdd AHEE 4 Qe te dgd dedolEAst ndsd sy Rase dxd 4 Ak ()

gl

The Merck Index, 12" Edition, S. Budavari (Editor), Merck & Co., Inc., Therapeutic Category and
Biological Activity Index, p. THER-19 (under "CHELATING AGENT"), Whitehouse Station, NJ (1996) and

L. . . . th
each and every subsequent edition to date thereof; (2) Remington's Pharmaceutical Sciences, 16 Ed.,

Arthur Osol (Editor), Mack Publishing Co., Easton, Pennsylvania (1980) and each and every subsequent

edition to date thereof; (3) The United States Pharmacopeia, 21" Revision (16th edition), United
States Pharmacopeial Convention, Inc., Rockville, Maryland (1985) and each and every subsequent
edition to date thereof; (4) SIGMA, Biochemicals and Reagents for Life Science Research Catalogue, St.
Louis, Missouri (2002-2003); % (5) Aldrich, Handbook of Fine Chemicals and Laboratory Equipment,
Mi lwaukee, Wisconsin (2000-2001) and (2002-2003) editions thereof.

A7) A AuolEAE S, EDTAZE 7 wighletrh. & oA AR 5 Qe AHje ddolE
Aol 2 H-2Z oA ELES AV ul-= oldA E-EY FAE MY 52 Y wE(EE, gy HiA
= Hu3d M 58 i e F%(highest average equilibrium concentration)®] #Hol®= ¢F 10% A=E 7+
A F s AER FESof g}, niEREAl, Y] d-Z o)A BEeE S Have 349 P 52
HY $R(Es, 7MF 52 39 38 w5)9 7242 Holx oF 20%, 30%, 40%, W= 50%0lth. i wrgoA] ARE-
3 4 ol AR EDIAY] 7] skv wbeAsAlE 2z Aol oF 0.01nM, °F 0.0InM WHA] <F100mM, °F
0.1mM WA <F 20mM, <F 2mM =] F 10mM T+ oF 2mM WA <F SmMo] T},

71 Aol EAE 4FM(buffer)ol AFste= A
A Age A ARES = e A, Z, B-2036 A AR AL wajsl AL, A
e AAI7IA] = Aolojof gttt 2 w3 #uEte] AjtelA AEE F v dF AL EF2(Tris),
¥ o] E (phosphate), HEPES, AEZAH(citric acid), E#o|gol(triethylamine) % 3]~E]H(histidine)<S
EFEA R olof FAEHAE Ferh. BiEASA V] dede Ezon. Al 27 43 d] R o
InM WAl oF 200mM, Xt mhgbAStAlE oF suM WAl oF 100mM, ®rh o wbEASHAE oF 8mM WA
F vt AE oF 10mM WA oF s0mMolth. thE AES AT AT AMRE = 9tk o] g S HNEL AFY ]
A (growth medium) ©]= X %E pHE Z+7} ok 6 WA ¢k 9, 2k 6.5 WX ¢F 7.5 & 2k 7.2

N
FAT F Q=T TR o] g,

W)
9

o
=
o
N

(<0
ol
o

jur]
=
i
2

ol
Qo
x
0%
N

-
2
@ o
ok
Z (=
N
=)
o H ox 2

b FAG bk o, 47 AdCIEAT $ENe] AFE Aol wiHAG . EH, 7] $Fe
ojj 3l 13

|
A Aeo|EAY %S B-2036 v A E(moles)ol

2 3t Ado]EA E(mole)o] EH|(molar ratio)@A <F 1
WAL oF 10009 = vk, AEAoR, A7) B-2036 WSl Zol g Aol EAl &) == 2 oF 20 ]
2] eF 1000, °F 50 WA <k 250, FEE < 60 WA ok 1109 5 9L

Aoz, A7) A olEAS 7] B-2036 T A& Aleld (7] H-X o|gA ETEY FTE
DA77 A3 FEI HFo] AL F(HEFAEI FAHA 7] oo, & AN FEEH), AV 4%
Mol A AF7] B-2036 @il A AR Z7F ok 0. Img/ml WA F 20mg/ml, F 0.5mg/ml WA <F Smg/ml, T o
Img/ml WA 2k Smg/mlY =S ztE=t)

A7, 471 Aol BEAZY 45 AXE(E) 5& 7] B-2036 ©id RS Igsts &5 Axe &3
A(lysate)ol] F7FE 3, A7) 420 A7) A olEA 2 B-2036, old TAHAE AN, 58 xIEE o}
2 AEES 94 7] A oA 2% HE v s A oF 0C WX &F 35CTE {AHE Aol upghz e},
T3, A7 S AE(E) 2/E5E A7) B-2036 AES EdteleE A7) S5 AERRE &8d9 2xye 47
oF 1T WA oF 15T, &F 2C WA 2F 10T, =& oF 2C WA <o 15CE §A 5= Ao| uighasith. nfshz s}
A, &F 4T 2525 ZHe AU EA(S, EDTAE M7rgel uhel, B-2036& Ee3sk:= 7] %5 2 (homogenat

4 fraste. 47l

e)o]l #A3} HE F B-20369 EFsHE 7] dede] EEv of 30T/HA EEpithE AE
B-2036 iAol WAL oF 40+T oA dojdlE= AS F

ST AXE, 4% aiA, g5, AeoEA 2
LR WA fFA8s Aol niEA st

52 (homogenate) (5,
-2036 ©relde] B

oo
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[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

R, 7] B-2036 FEI 7] AeElelEAL] HE AREE 7] d-Z o)A
& AER FESteoF dqn. dE 50], 3] - oAl el s #

ARFE ZhzE Aol oF 308, oF 1A1ZF WA oF 48413k, = of 547 VA o 15413kl

e

oz A7) A olEAS} 7] B-2036 AES FHI HE
2036 HS T e 7p7k oF 12]E] A oF 50002]E], °F 102]E WA oF 5002]E, Ei= oF 1002] €
A oF 30028 Bu 2 zt=th. 1602 ulx] 50028 Abele] the A Ruw sbE 4 Qi)

371 AeelEAIE A7) B-2036 Aol AFdhHs weh WS JHwd vE MeRAM E-E(nixing
A =] 2|

°
ud
)

rate) 5 £ & 9l 37 E3E 49 4 & 71E(foaming) 9] F& HAidtshdM Fws A &9
& (homogeneous mixture) (A3 wixlol ESte &3 AFE(E), 455 AE 82, SFd AYEA(E), B-
2036 4 B e AEE)S AT 5 ojof gt AT Ve B AAE VK AEL TR EFEL
o sor &= foletA AAT = UL Aolth. W], v £3FES FET WY EE AT F Je
™, B-2036 ©A AE] ojufdt H&f(degradation) = A3 5= 9l Zojojo F}

2, FEA(E)S AxF A% 222 FA B-20360) F7HehA ©-L oA B
o] A4 7tao ofste] W/EE ¥-¥rh ¥ G4HE AL Waldd] wel U-T o|4A BeEe fFo| 7t
2]

£E3 W1 AFEE ASOIEASAE 443

A=]
=
e3k3lo]), nlEA sl A B-20369] &S ASAIIA Fa(E AFAHOR AJIA7|A] &) H-Z oA &
k 5 A B

=4 = &

TEY Fe T3] A7 Aolghd Ay #AAS Y] Audt FEFAE ARSEE 4 Atk B Uy A A}
g3al7)d A3e FEPge a7y 245 A(E)(alkali metal salt(s)), <28 EF%E 9A(E)(alkaline earth
metal salt(s)), o] <4 F(transition metal salt(s)) 2 ©]5¢ %3 (combination) 5& E3F3IA|ut o]
FAHAE Feh B oA AT & e vt 359 e X2 o] E(potassium phosphate),

FEHE  olAHIo]E(potassium  acetate), AF EAHO]E(sodium phosphate), AF oFAlElo]E(sodium
acetate), A= ZZE#}o]=(zinc chloride) % ©o]59] Z%(combination)S XE3SFA|NE o]o] IFAHXA = FE=
o,

2 YA AFRE = e UE AR 3597 #dste o] FEES FEE & Aok (1) The
Merck Index, 12th Edition, S. Budavari (Editor), Merck & Co., Inc., Therapeutic Category and Biological
Activity Index, p. THER-19 (under "CHELATING AGENT"), Whitehouse Station, NJ (1996) and each and every

L. . . . h
subsequent edition to date thereof; (2) Remington's Pharmaceutical Sciences, 16t Ed., Arthur Osol

(Editor), Mack Publishing Co., Easton, Pennsylvania (1980) and each and every subsequent edition to

date thereof; (3) The United States Pharmacopeia, 21" Revision (16th edition), United States
Pharmacopeial Convention, Inc., Rockville, Maryland (1985) and each and every subsequent edition to
date thereof; (4) SIGMA, Biochemicals and Reagents for Life Science Research Catalogue, St. Louis,
Missouri (2002-2003); % (5) Aldrich, Handbook of Fine Chemicals and Laboratory Equipment, Milwaukee,
Wisconsin (2000-2001) and (2002-2003) editions thereof.

H odlgo A AtgE = e A HEs FEAE T, AF EAYOE, InCl, ¥ o5 %3t
(combination)o] wl&&lsjr), = J
-2 oA B+ AR P =2
average concentration)2] 4oj
2~
-

g-= o)A HeE ol 7



[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

30%, 40%, T 50%°]th. E oA AL&3 4= Qe
A A= ZhzE Aojm= o 0.1mM, °F 1mM W)X 2F 500mM, <F ImM WA °F 200mM, <F 5SmM WA 2F 175mM,
10mM WA <k 150mM, HE= oF 25mM WA 2F 100mMe] o}

o v w4
2430

) =

) gzde EfA(Tris), £

#| o] E (phosphate), HEPES, A|EZAX(citric acid), EdoEo}ll(triethylamine) 2 3|~E|W(histidine)S

EFEA N olol] FAE A= = 7] ¢ qe] sEE oF 1M WA oF 200mM, Eth wlEASHAlE

oF 8mM WA oF 70mM, 71 whgrAshAl= oF 10mM WA F 50mle]

o o2 A3 d5dx ARgd 4 k. olgldk S-S dES A wiX (growth medium) o= LA X pHE
o

ol
o
2zt oF 4 WA o} 9, oF 4.5 WA oF 7.5 HL o 5.5 UA o 758 £ & YL FEF Zo] s

H

ui
=
o
»
S
-Irr‘ 1—}1|

47 BHAE FFACEE, NaPe] FS, NP $0] T4 % dFor mT Fgate 4ol A

5 5, A7 dF(Es dFNoRE ZRE= NaP )M FE5He] & B-2036 FHE o] =(moles)

=2
ot
ol
b
2
il
)
o
D
NS
o T
fo
=
)
o
o
-
-
o
=
=
NS
fr
>
12
—
=
X
12
—
o
o
o
(@]
e,
N %0,
i)
X,
2
)
(o
i
o
N

2o Ay 2FEA(S)T A7) B-2036 TlA AR Alolo] (A7) H-X oA Hamo] xS
BN AR TR WF0 AL F(EFAZ A4 o], T BN FrAE), ) 43
Mo Al %F7] B-2036 A A Z4Zb ©F 0.1mg/ml WA °F 20mg/ml, °F 0.5mg/ml W] °F 5mg/ml, = oF
Ing/ml WA °k Smg/mle] FEE ZHeTh

Az, 471 2590 45 AE(E) 2 A7) B2036 9ld HES Idels 53 AT g8
(lysate)ell H7Fa 5, 7] &5, 7] 59 2 B-2036, ol FHA= AR, 5& XFste v A
5 A A7 3 wiAe 2% W9E vbrAsAl oF 0C WA ¢F 3B5CE fAE= Ao] upghA sttt
TS, A7) S5 MAE(E) Z/EE 7] B-2036 AR XFeE V] S5 AEERE] &ade] xe 77t
oF 1T WA oF 15C, ¢F 2T WA ¢F 10T, & oF 2T WA oF 15CE FAEE Ao] nidxsit}. A7) =4
A(Z, NaP)# &7 743 5= 52k, A7) #5 4 (homogenate)d] &E& A5d 4 gvts S st A
7] B-2036 @ o] WAL oF 40+TolA dojdth= AL Fostoior gy, mEka, 7] 5 A (homogenate)
(F, &5 AZE, A% uix, g59, 359 B-2036, 2 Aeldor wie 3gE 58 Ede)9 it
747] B-2036 Tl A ] WAL =R B fAe= Aol niEA sttt

e HER FESelof @Ak, dF Hol, AV H-Z oA BBl FES @ 1%
ARre 27k Holw of 30%, oF 1Az ulA] of 48417k, i oF 5413k X F 154 7Fe]t}

Quidom 4] FEAT A7) B-2036 AES FEE WAL T, 4] FEAT 4] B-2036 AR
2 Eghe $ENES 27 oF 128 WA oF 500026, oF 100218 V1A oF 2000€]€], E of 200¢]¥] A
oF 150026} 9] %312 it

52 5 5 9

|
(homogeneous mixture)(’37 wixlo E3H &3 NE(E), 55 Axe &34, =9,
AR d e AREE)S ¥ =
5

=
doF & golstA Z2AL 4 A& A

3. Az AP Z2E E o9 H-E oA ELE(Des-Phe Isoform Impurity)

a. Zdo|EA|(Chelating Agent)E ©o]-&3 H-X oA EgE9 A
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[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

ol elwiolx @i, Az Y Z2E AHUCEAI(S)E MRk H-Z oA EEw 5
AAA el ofd) g/EE d-Zrt ¥ FAEE AS WA we 4] - o) g A BaEe] FEol #Ha
e oz deAdn

TR, A7) AU EA(E)E 7 AE(B)H AEe &3 AE(E) 4T T F2 A
F(rEE, 4% ¢ 8 4T F) date Az A% 22 dads gt =8, A% 2 4S5 9AN
e 5, A7) A 2R ads QA Zlo] weA sttt

A7 B4 s e g ool d-X oA EEEd I AEHE AsOddsAe 44 &
gratel), mtEHsAlE 47 A SRR FEE ASA7IA dal(Ee AEHoR ASA7|A oal) d-zZ
oA EEEY Fe FEI ASAZIE Zlojghd B wiwy) @dste] ojuld A olEAE Agd 5 it
®odwo A ALgslrlel AgEr Aol =4 EDTA, BGTA % DIPA 58 Egsix|w old] A= gt ®

& AR

Z~%(Edetate Calcium Disodium), oW EAF t]AF(Edetate Disodium), ©|E|EAF A% (Edetate
Sodium), OlHEA Ed s H(Edetate Trisodium), YA (Penicillamine), HEHE Zrg Ediyw
(Pentetate Calcium Trisodium), ZME]E AF(Pentetic Acid), AAI™M(Succimer), ¥ EZ A= (Trientine) &
S = AAT ol FAE R = F=rh Y] AUEL AFS EDTAS] 9o FeHYS T2

2 g A ALEE = e T8 H3e Aol EAS #Hste s7] BRES FET 4 dg: (1)
The Merck Index, 12th Edition, S. Budavari (Editor), Merck & Co., Inc., Therapeutic Category and
Biological Activity Index, p. THER-19 (under "CHELATING AGENT"), Whitehouse Station, NJ (1996) and

. . . . h
each and every subsequent edition to date thereof; (2) Remington's Pharmaceutical Sciences, 16t Ed.,

Arthur Osol (Editor), Mack Publishing Co., Easton, Pennsylvania (1980) and each and every subsequent

edition to date thereof; (3) The United States Pharmacopeia, 21" Revision (16th edition), United
States Pharmacopeial Convention, Inc., Rockville, Maryland (1985) and each and every subsequent
edition to date thereof; (4) SIGMA, Biochemicals and Reagents for Life Science Research Catalogue, St.
Louis, Missouri (2002-2003); 2 (5) Aldrich, Handbook of Fine Chemicals and Laboratory Equipment,
Milwaukee, Wisconsin (2000-2001) and (2002-2003) editions thereof .

A7 Adget AU EAE F, EDTAZE 7Hg uigAlsitt. & dHolA A8 & e A ZuolE
Aol 2 H-x oA ETES AV d-Z oA ErE Y MY =2 3HY sE(ET, U9 A
E A3 71 & Ho HE FX(highest average equilibrium concentration)®] Holk oF 10% A& 7
A S AER FESoof g}, AR, Y] H-Z oA BeE 4o A FAR M 52
Wy (s, 714 52 47 493 B5)9 7hzF Aok oF 20%, 30%, 40%, HEE 50%0]th. E dro) A ALg
& Qe AYE EDTAY] %7] sk v s A7 Aol ¢F 0.01mM, °F 0.0ImM H=] °F100mM, °F
0.1mM WA <F 20mM, 2F 2mM WA °F 10mM == 2F 2mM W A] ©F SmMo]T}.

27 AU EAE &Fd(buffer)ol A|Fst= Zo| nvpgzlsict. npg2etA, 4
A AgtsiAl AHgE = e A, F, B-2036 @ Ao FAS WesiA, b FAdH
& AA7IA] Fe Aololof gty B wH I sty A3l AHEE ¢ e dEde
2~9|o] E (phosphate), HEPES, A|EZAF(citric acid), Eg]ol€o}Wl(triethylamine) % 3]2E]W(histidine)<
EgeAIRE ole A HAE Ferh. uigASHA Y] S A Ef ot vigAg 27] g de] w5 ¢
InM WA <k 200mM, Boh wlEASAE <k smM WA ok 100mM, Bt o wlgAstAE ok 8uM WA oF 70mM, 7}
AR E A= oF 10mM WA oF somMelth. thE A e fFdE AREE Q). ol E dFAEL 7 vl
A (growth medium) o] XM Z pHE Z+zF <F 6 x| ¢F 9, <F 6.5 WA oF 7.5 =& ¢F 7.2 WA oF 752

FAT 5 YES FEG o] A,

17] shgale

A A vish o], Y] Aelo|EAE fEole] AT Aol MFAT. Ead, 4] FFll
3]

[e]
WA (S, hGH) Y & (moles)ol]l Wizt A o]EA E(mole)el EWH](molar

A AeelEAlS e 4Y 2R G
ratio) A oF 1WA oF 10009 4 vk AEHom, 4] 4 ZEE @NA(F, W Fo e Aol
EA o Bolt 27k oF 20 WA F 1000, °F 50 A o 250, & oF 60 A oF 109 5 Qv



10-1120130

s==4

0.1mg/ml WA] °F 20mg/ml, °F 0.5mg/ml WA

ok
-

1

°F Smg/ml, T=¥ °F Img/ml WA 2F Smg/mlo]

A7y, 771 Aol EA7}

A (lysate)oll

[0170]

7t 5, 71

2]
=

HA oF 0C WA oF 35CTR FAH= el

S

sl g
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=
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7] #%52 (homogenate) (&

;R

A

!

Jel 1% A7

Ex

[0171]

A=

3
r

sl

atofof

o

o]t}

[0172]

160218 =] 500218 Aele] v}

Zt=tt

=

i

°F 1002]E WA °F 3002 E 9] F

o}

wg

[0173]

M

Ao

o,

(foaming) 2]

7L

A

(mixing rate) 5= &

0
B

W

3l (degradation)

= =]
ot

EE
o

T

hod

¥ B3 o4 BB g

F£4d (Metal Salt(s))S o]&

b.

[0174]

[0175]

el A it

Fhse] %3 Al

=]
=4

o]

[0176]

3

]

445

A=

35 (g

[0177]

)(alkaline

=
=

(

ol
=

=
Eas

salt(s)), <¢Z
9] Z3H(combination)

metal

)(alkali

earth metal salt(s)), Ze] ¥4 <% (transition metal salt(s))

=
=

o]

ol&

i)
=

¥ o] E(potassium

28 oHHOIE

2] E (sodium phosphate),

ST
X

b o3

Elg oRAlE|o] E(potassium acetate),

(sodium acetate), A= =g}

ST
X

phosphate),

g 5]

t:i_]_—

SHA| W o]

3}
=

o
= X

o]€¢ 3% (combination)

(zinc chloride) ¥

=

[0178]

th

Merck Index, 12 Edition

, S. Budavari (Editor), Merck & Co., Inc., Therapeutic Category and Biological

Activity Index, p. THER-19 (under "CHELATING AGENT"), Whitehouse Station, NJ (1996) and each and every
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[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]
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L. . . . h
subsequent edition to date thereof; (2) Remington's Pharmaceutical Sciences, 16t Ed., Arthur Osol

(Editor), Mack Publishing Co., Easton, Pennsylvania (1980) and each and every subsequent edition to

date thereof; (3) The United States Pharmacopeia, 21" Revision (16th edition), United States
Pharmacopeial Convention, Inc., Rockville, Maryland (1985) and each and every subsequent edition to
date thereof; (4) SIGMA, Biochemicals and Reagents for Life Science Research Catalogue, St. Louis,
Missouri (2002-2003); % (5) Aldrich, Handbook of Fine Chemicals and Laboratory Equipment, Milwaukee,
Wisconsin (2000-2001) and (2002-2003) editions thereof.

Boumgeld AR 4 b A7 AR FEAE F, 4F TR, mCl, 2 olsel =%
(combination)o] wlg&lsjr), =
- oAl ReEel 3R AR B
average concentration)? Zoj&=
-z o)Al BeE ol dab
30%, 40%, Ti= 50%°]th. g
AstAl= 242 gl < 0.1mM, F 1mM WAl <F 500mM, <F 1mM Wi
10mM WA oF 150mM, = 9F 25mM WAl oF 100mMo] T},
N(buffer)ol AlFst= Zo] ntdAsitt. ey, A7l 2F X290

Fobel A FHgel oF Lavol
=

’ A=
B oo A 4G AT 5+ e
)

% ofw
ot e

oo J
i)
4>
%0,
z
ol
ol
>
l-«lj
Moof N oy
o it 1

A, L
3 2 = Aolojof g}, &
A8kt A AFgSE 4= Qe SEANe EfA(Tris), E2¥o]E(phosphate), HEPES, AJEEZXH(citric acid),
oldoldl(triethylamine) @ 3]2Eld(histidine) & ¥4t olo] FAHAE= Fevh, wHA3 27 9
Hol FE= oF 1M WA oF 200mM, Eo} wbgASHAE oF tm WA oF 100mM, ETF u BpgAEAIE oF smM
A <k 70mM, 7 vlRA S AIE oF 10mM WA oF SomMolth, thE Adet hEAE ALgE 4 gk, o]# e g
2 A% A (growth medium) o= XolAME pHE 72zt < 4 WA <k 9, oF 4.5 WX ¢ 7.5 2 <oF

.
=
WA o 75R §AT 5 QRS FRE Al ws,

=) ©
[aN

ol

ol

O o & oofw M 2 ot -y owd
O

2

o% BE g

= ST A(E=, NaPe] F9-, NaP &fo] 549 3 &% 45l
N oo A T2 Wz (=

=
, N(EE dFdoaME g3l NaP £I)oA F54 A L]
hGH) 9] E(moles)ol] thdt %A Z(mole)o Z¥|(molar ratio)EA ¢ 1 WA <F 1000094 <= Ar}. A=%
2,47 A 22 d9E(S, WG9 o tig 549 =9 EHlE 722 <F 300 WA ¢F 1

O

2] ok 5000, T ¢k 500 WA °F 2500¢ 4 Utk

B AV SFE5E9E)H AV A T2 WA (S, hGH) Atolddl (7] H-X oA ETE
o] TS ANV HA%H) TR HAFo] JL F(SFAHEE A7) oo, F& dHEK F2HEH),
A7 hEoloA A AR 23 gulaoe Zbzy oF 0 Img/ml WA 2F 20mg/ml, ¢F 0.5mg/ml WA ¢F Smg/ml,
T oF Img/ml WA oF Smg/mle] EEE ZbeTh

AT7E, 471 5590 5 AE(E) 52 A7 A% 22 9ids Idshes w5 Axe &
(lysate)oll 7t 5, 7] &5, 47 559 2 A% 322 994, old FAHHA= A%, 55 £3
sk ohE ARE 3 A7 48 oA 2k W9 v sAl oF 0C UlA] oF 35T E fAEHE 3ol nigt
Aty w3, A7) w5 AE(E) 2/Es A7 A TES dfES I96ke AV 55 AZENEe &3
del 2w Zbzh oF 1T WA oF 15T, ©F 2T WA oF 10T, H= oF 2C WA o 15T FA5%= 2o nhgh
Astth. A7l F59(5, NaP)3 3 w43t W= Eot, 7] o5 H (homogenate) o] 2= Hed ¢ U=
HE fdstet. 47 A 2 e WA oF 40+ Tl dojdthis AL Fostojofp b, wElA, A
7] s (homogenate) (5, &5 AXE, 4 wiA, &5, 5549, 4% =22 did, 3 dgdow w3t
E 35E 58 2T ' AV A% 2 aide] Wy rrn v fA5kE 3le] ukghA st

w3, A7 A zES 9UES Y] 2599 AF AR A7) -2 ol A Bewe] FES e
AL ds AER FEStlor duh. dF 5o, AVl H-Z oZA eeEe] FEs A7) skl A%
T AF AR A7 Aol= of 30, oF 1AIRF WA oF 48A1%F, HE= oF 5A1ZF A oF 15A17FolH

Adirdow 7] S59H AV A sEE ddS SR8 ASAN ¥, A7 9599 3 4%



[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

S=50d 10-1120130

S ¥ dF A 27k oF 18E Wx oF 50008l , oF 100818 W] °oF 200088, T oF
2008 E] W= ¢oF 15008]E 9] H¥& ztev),

W7 BEET A7) AF SR @ el %)
(nixing rate) 5% ¥ 4 Atk 7] £F&L 4D F A& /1 E(foaning) 9]
ki E:

A3 Z3E(homogeneous mixture)(A

FEQ(E), 4% SEE wud 2 gE RS I4T & dolor Btk Y F1eel Bae A4 A
A5 FRG EGES olWslol §X golaAl ARY F AL Aotk WU, 47 EFEL HET W9l
LEE 42 & glom, 47 4% SEE Gud 4Pl ojmd 2ol (degradation)® H23F & glE Aol
ofo} g

4. PEG3} ZFE|= & o]9] $ A E(Pegylated Polypeptide and its Aggregate)

a. 202 w3 J=2uleaAE o83 SFES ZrA(Decrease of Aggregate With_ Anion
Exchange Chromatography)

B-2036 PEGS] A F(manufacturing) = AA|(purifying)el] dojA, HA F7rA (bulk intermediate) &

£ B-2036 A= et vhel o] AlzETh. o] ¥, A7) B-2036 A= dh71e] 69Ale] A4S AA #A B-
2036 PEG @Al ZF APIE 5 4 v, 6719 dAE &3 £

1. PEG3}3}o] PEGS} B-20362 <=5 (pegylation to yield pegylated B-2036),

2. HIC ZZvtEaga (84 dA)E &3 HIC F9 45(HIC chromatography (optional step)
to yield an HIC pool),

P EEVEREETREE wiE  Bd RAy %9 55

(ultrafiltration/diafiltration (optional step) to yield a diafiltration pool),

4, =9 (pooling)¥ &7 AEX AZvEIYIAE F3F AEX F9 F5(AEX chromatography
together with pooling to yield an AEX pool),

5, AEX Z9] FHojatE F3 4oy F9] $5(diafiltration of the AEX pool to yield a

diafiltration pool), &

6. APT oJ3p(Ee 54, vAstA 0.22 vlo]A 2 FHE 539 Wes 93 FHHER)E
23 HE API9] 45 (API filtration (for sterilization purposes, preferably, through a 0.22 micron

filter into collection bottles for freezing) to yield a final API).
F71 1 A 69] AT oAA- Zoln Z2AE 1 2 Ao 1(Example 1o YeERY ).

A 1S xR, 47] PEGSE @Al(pegylation step)i A PEGSE @ o] A A& (pegylated
protein isoforms of interest)S #1&3h=, - WAA O 23" AT 3 WA dAE @dsiA g
o] %, HAeEARl WAR IHFEE HIC @A 2 2 $59 FAQAGA 32 udAsH A 2 < AAE A
S PEGSFE A ¢8> @A (any unpegylated protein), Ay PEG &A= (free PEG molecules), & Y& &
TEES AAZY fste] FlEY. @A 3 o], ©A| 39 FAloj3k E(diafiltration pool)el A 49] o]
< wE F2vlEady st AYPs o] PEG-1, PEG-2, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8 Z PEG-9 ©]A
AEE FHatH, o]52 olF, nleASA WA 59 FAS FdsH7] A HF AbEol 9lolA PEG-4, PEG-5
PEG-6 oAl Ee o7l #dte] EokXM(pooled), 71 @Al 5 olFel WAl 69 Wit o3}

(sterilization filtration)”} 3o 3 API A& =5 = .

pue)

UAl PEGSF ©HA] 1S FAsbd, B-2036 A= 7] B-2036 WA AHAE, PEG-1, PEG-2, PEG-3, PEG-
4, PEG-5, PEG-6, PEG-7, PEG-8 %! PEG-9 o|AJA &S X ¥sH= B-2036 PEGE PEGSIAZA 4 = F#3 =7
Stoll Foxich. ulgA g PEGSE X7 (parameter) &2 EEZFAE 1 2 Add 1o vepd k. vl sl
2% (covalent attachment)el]l ©]ste] PEG EAEo] F-2H&= B-2036 w2 2 o & FAEL PEGN-
hydroxysuccinimide-5K, PEG-succinimidyl carbonate-5K, PEG-succinimidyl propionate-5K, PEG2-malemide-
40K (2%20K), PEG2-N-hydroxysuccimide-40K (2><20K) % PEG2-aldehyde—40K (2X20K)% Fd¥ wo=HH A
By PEG ®AFEolth. PEGRHE 91she] B-2036 EAH(Ei PEGEFE o7 o e A wud)e HrbEe=
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PEG +AE9 el oA, PEGSHE A g2 wild ExE9] & gk (H59%A 242 (unbound)) A PEG &
259 ko] &atekA A H|(stoichiometric weight ratio)® ©F 0.5 WX 100, vlEA &A= ok 1.5 YA

2.5, Bo} vRAs A= oF 1.9 WA 2, 71 upg et Al= o 1.95 WA 2.05¢]0f¢F gt} PEGSEE = &<, B-
2036 EAH(EE, PEGSHE = the B4 @)= oF 3 WA 10, wtAEAE oF 7.2 WA 7.8, HTh aheH st
A ok 7.4 WA 7.8, 7F ulAE A= o 7.40 WA 7.802] PEG3} pH(pegylating pH) &}ollA PEG3}¥t}.
PEG3} @ A7} F3E = &% E5 PEGE 2% (pegylating temperature)@} 3c}h. A7) PEG3F 2%+ ¢F 0C WA
oF 40T, A= o 10T WA <F 30T, Bub vtz shAE oF 18T WA oF 25Tt}

oAl A8 HIC @A 258 F&xshd, 2 dAE 3317 98 ulhzsh 2 (parameters) 52 A9

A1 % BAE 10 et Q. A7) Q949 HC ZEokETes] B 28 Fushs Bet, A7) PEGH)
A w9 PEGEIEA 9 BAe HIC £A9 % 3 ¥ o8 9 o 10g 9 ojshe] HIC 2=

(at an HIC load of <about 10g protein per liter of packed bed volume of HIC resin), W} 3}AI= HIC
FRo FF = Fy gy 9 oF 5g @l o]sle] HIC =2 (<about 5g protein per liter of packed bed
volume of HIC resin), & HIC X9 % A H3 ¥ & ¢ 4.1g @4 o]ste] HIC Z=(<about
4.1g protein per liter of packed bed volume of HIC resin))® HIC <X|o] ZE=Ft}(loaded). T3, HIC =
Y HAZZ(HIC loading conductivity)® ¢F 30 WhA] ¢F 60mS/cm, HFH2SFA ¢F 40 WA 52mS/cm, =& U=
kg s Al oF 45 WA oF 51mS/cmo]th. wyolz), A7) HIC @Al oF 10 WA 40C, v sHAE oF 15 WA
30C, % 7P ntgtAsAIE oF 18 WA 25C¢] HIC 2%ollA Faett. 7] ezl HIC @A 2% HIC =9
o &A)3l=(present on HIC loading) Zol% U¥- A+ PEG, PEGEIE A & vz 2 SR ES 7z} A7

gt

HIC & 20l wheb, HIC E(HIC pool)S €& F Ath. olojA], 7] HIC el ZUM]OM/E“@T% o
Al 3ol FHM, 7] ZuMolI/FAE B 32 A7) HIC @A 27} F3EE ZS oloA 2vAdR/F
Mo GAE JA] FaAEE AEE Rolnk. 2y, ®ReF A7) HIC @A 27} ‘TEBQX] FErH, A7 2H
Ao/ T2l dA 32 Fdd dart vk, dudor, A7) 2rAld/FA 30 dA 32 dEAl HIC
9A7Y glvgte Fad 5 vt 2v Al B/ FA T GA 30] e vhgA g 25 (conditions)S A
e 1 B EZAE 19 e k. o7, $8& 2 9AE UF/DF #3=f gtk 7] UF/DF #3 dAl= oF
3kDa WA °F 20kDa, w}FHZASA= oF 8kDa WA ¢F 15kDa, ©S u}&Z 3} A= <F 10kDa WA 12kDa, 2 7}
k2 s A= oF 10kDae] A& X}ek(molecular weight cutoff(MWCO))S 2= UF/DF #3 “(membrane)S AM&
sto] 3 rt.

o A HellA #5% AES TS Folgt gt} olojA, A7 F

A 47y PG, 2 OAX ARntEIy 2 2 9GS =33}

2 ZFEZ2AE 19 YelY vk o] @A, @A 3)9] BN E ©

-2036 PEG, @Al 2 9 3o] A e A9)ol ©A 47} #63%@ AP,

PEG "+ &7 19 B-2036 PEGE *3el= A 39 FAox £& AH PEG,

PEGS} w91, PEG3}E A &—8— gy BERHow  PEGs duld 2 BESEE(Egdlel= %& =
zed

,
ETE o8 22 A8) 2 o9 $XEY A Sol wE4A|(anion exchange resin)ol

he F—E =
X
2

o r_‘TL

G)UU
L\')

A A AR = A7) A= Sol 13 S=A]o|t(anion exchange (AEX) resin). H}eH23F AEX
FA =, old AT A = AW ANX4, DEAE, Q-Sepharose, Q-Sepharose FF, Q-Sepharose HP, @ Q-Sepharose
XLE F3stt), wpeA e AEX A= Q-Sepharose FFo]t},

S Al, A7) AEX A= 1XH(primary), 2ZF(secondary), 3*M(tertiary), 4*F(quaternary) ©}%l
9 o]E9 XIFER o|FoX FoRFEH duE ALU|EE XTI mEgh, Y] AEX FAE toEoln o
g (diethylaminoethyl), tlolgoln =X 23 (diethylaminopropyl), TUlwWlEo|Er-Zo}7l(dimethylethanolamine),
Egve-dEF-o g (trimethyl-ammonium-ethyl), EHEdld 4= F(trimethylbenzyl ammonium), T el
el w2 (dimethylethanol benzyl) @ Z& o}yl #-87]5(polyamine functional groups)® o] Folzl o 25
H AdgH Fer1E5L EIeh. Tk, Ay AEX A= vtERRSHA] XA Z 8]l " 2 (hydrophilic
polyether), 7FuwZAgt® tu]d #Al Z2]2~¥]A(crosslinked divinyl benzene polystyrene), 7FulZAgE o}7}
2Z(crosslinked  agarose), ZyZ2F A (polypropylene), A ok ol = 1] (hydrophilic
acrylamidovinyl), WEFZZE = (methacrylic), Alg® H]= wlo]xe} F3te dlo]=2 A (polymerized hydrogel
with a ceramic bead base), AE|7-92=Ed E4 532 (composite silica-dextran material), Z&|™ L
ZE 227 polymer grafted silica), TlH]d #lAl ~E|#A(divinyl benzene styrene), TIH]d Al Zgo}=m
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2l (divinyl benzene polyacrylic), 7}l ZAE AEZZ(crosslinked cellulose), WEIIHOIE FF3
Al(co-polymer methacrylate), Zz]AE]#(polystyrene), ©oFZHH(acrylic), G5000 44 A(G5000
hydrophilic gel) ¥ AEZZ(cellulose)Z o]F |3 Fo2HE HE X% & (support material)S 3+
gy, mgh, thd/d(macroporous) A v A (gel) FAE Ed3te AEX FAE AMEstE Ao ubghA st
Ao w, A7 AA 2L °F 10 WA oF 500m, HREAEAE oF 30me] HAS e

%471 AEX 292 °oF 10mS/cm ©l3}, vk sHA= oF omS/em olak, ® 7FF wlgAS A= oF 2.4mS/cm
olste] AEX 24 HE%(at an AEX loading conductivity which is <about 10mS/cm, preferably <about
5mS/cm, and most preferably <about 2.4mS/cm)ollA FaHETt. 7] AEX FX&= <F 5 WA 10, ¥ sHA =
°F 6.6 WA 9, B vt AEHAE oF 6.9 WA 7.19] AEX 29 pHellA] 2=t}

Egdmtols E4E EE H-Z E4E EE $HE 5 22 BETES Xt PEGS duidel =
EE AKX A9 w5 3 599 gE @ 10g @A olsl, upEAsHAlE AEX A9 w5 T 599 gH
g 5.5g @l olg}, Wt} wigA s A= AEX A9 w5 T 599 e 4.1g 9l o]sfe] AEX 2=
s

Wowpmol o] AAee] wEW, 7] AEX Ao ZE¥, Wi PEGSF wMAS FEEtE A vl Al
S PEGS @idS st e 7 oo]e] PEGs) ©@eld o] A&, PEG-1, PEG-2, PEG 3, PEG-4, PEG-5, PEG-
6, PEG-7, PEG-8, PEG-9 % o]9] $HE, Eg|dyols B8 2 ¢-Z E4E 9 PRGE @A o] PEGEHH A
[e)

2 o] o2 Ao mEw, 3] AEX XA =%, e PEGSE @A S FFske 3 dAd
AsH PEGs @l de v} e 1 o] PEGsE @ o]AdAE, PEG-2, PEG-3, PEG-4, PEG-5, PEG-6,
PEG-7, PEG-8 H ©]9] £ & Egagoel= E4E 9 -2 E4E 9 PEGE veldo PEGSIE A &S B4E
3 A PEG AR & 23T

2 o] o2 Ao mEw, 3] AEX A Z2E=d, e PEGSE @WAES FFEke 3 dAd
AsH PEGs @A 3} e 1 o] PEGsE @ o]AdAE, PEG-2, PEG-3, PEG-4, PEG-5, PEG-6,
PEG-7, PEG-8 % o]9] $X &, Eg|dyol= E4E 9 - 545 9 PEGE G do] PEG3IE A &L E4E

0 A PG RAES TeE.

B ogye) v WAool B, 4] A Ao ZEE, b PEGE B 3Ese A wA
]

=
A&E PEGE @l v} i 1 o] PEGSF @A o)A AE, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7
PEG-8 & ©o]9 A& Egivel= BB 9 f-IX B¢E 9 PEGst 9ld e PEGsIY A &S BE4E 2z
F PEG #AES E3dH

2 atyol o2 AAde waw, 47| ARX FXd ZE=¥, Ei PEGE 9N AS Fgske A dA
12 3ly e I o]Ateo] PEGSF vlA o] A AL, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8 X
9 g-x BE4E 9 pEGs @l Aol PEGEIE R &S B4E 9 2% PEG &

wowne] the Axjee] wEw, 47] AR FAe ZEE, Ei PRGE wMAS I
AFE PGS B St w2 ool PG S SIUAE, PG, PGS, PRG6 R 9] 83
PN
=

Pasols Beg W X BB U PEGE wude) PRGHHA @ BeE U AG PG BAES Egw.
2 owe) o AAde] BEw, 7] AKX £ 2R, EE PG @Nde IFst A aAd
A5 PEGSE @ulde v e 1 ]%4 PEGﬁr ol O]”Zﬂa, PEG-4, PEG-5, PEG-6 ¥ o]9] SX¥E&E, E

B odbgo] o Aalde] wEw, 7] AEX Ao 2EE, B PEGE wldE FFEE A Al
o] PEGS} ©wA o4&, PEG-1, PEG-2, PEG-3, PEG-4, PEG-5,

(o)
4 PEG-9 ¥ ¢l $FE, Egdvs EvE 2 H-Z ESES Xe.
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ool o AAjde] w2d, 7] AEX Aol =, e PEGS @i AS TEete A 9l
Ale¥ PEGE dde sk Ee A&, PEG-1, PEG-2, PEG-3, PEG-4, PEG-5,
PEG-6, PEG-7, PEG-8 % PEG-9 ¥ o]e S

w ouge) o Axdd] wew,
1 ol

i

LI
o r
~
2,
o
i~
(e9)
[op)
b
av)
=
N
o
S

lo,
olo
Y ©
il
m
AL
%
)
)
o
il
My o
il
s
b
i
%
i)

7] ABX Aol R2=¥, HEE PEGSE @WiES Fdhs 3 Al

Asd PEGE @A s F= o] PEGS} vl o|dAS, PEG-1, PEG-2, PEG-3, PEG-4, PEG-5,
PEG-6, PEG-7, PEG-8 % PEG-9 % o]o] 23&<& x3talr}

PEG3} whde] SR E, Egjadvlol= ) H/n= Y- E&E | PEGIEA ¥ e BEKOoF PRG3R
chald = 219 PEGS} @7 PREGS) wh oF &g &

WAL AEX A4 29" §, &2 dAl(eluting step) &
(eluting solution)o & E¥¥H(eluted), A7) &8 WA & o4 H-E(multiple fractions)ol] JojA &g
H(eluent)?] FFo] FAATF. A7l FEEES(fractions)S AW H3(column volume)d F3] FE(volume
fractions)Eoltt. A7) &8 @AE pHY S7H(pH gradient) T: o] 27 %9 Z7F(ionic strength gradien
t)ell 9ste] Fa= 4 k. vk, S (eluting) 7} o] HEe THoz FIYPHTHE, 7] &&= A7) ARX
FAZEE Z=® PEGSE YW A(loaded pegylated protein)& &FAIZIVI]  FEE d FE(salt
concentration)E 2zrE= o]& A(ionic salt)S Z3stE &8 &= (eluting buffer)olrle] & LA (salt
solution)S AREsle] Faec). upgAstA|, 47] o]& 2 9sE (chloride salt)olth. R} nlgZ 1A
A7) o]l P& NaCl, #F ZF=Zo]=(lithium chloride), Na ¥2#o]E(Na phosphate), Na A2#H°]E(Na
sulfate), 94%E ZFZ2Fo]=(ammonium chloride), Y=¥E A o]E(ammonium sulfate), YEF EX2HOE
(ammonium phosphate), KI @ KCIZ o]Fojzl Fo2XE AElgc)t, & 23 o] AE% AEX FX o A&
g g glow, B AN AuE AMT xdE ¢ ). v, A7) ol 9L dFH(buffer)ol AT
®H 2% FZTo|=(sodium chloride)o]t}. &g gkF Mo AT Fdoz &E3tes ok, A7 4 5% 71
71(Z, NaCl e g+ <F 2 WA oF 50mM/CV, wFa3tAl= oF 5 WA oF 25mM/CV, B % vl 8=
°F 10 W] oF 20mM/CV, 2 7FF vtEkAEtAlE < 10 WA oF 12.5mM/CVeltt. A7) o] AlFd & $5<
< ¢ 5 Ux ¢ 10, wtEASAIE oF 6.6 WA oF 9, B P mpEAE A= oF 6.9 WA <F 7.1
ZEeth yobrt, A7) &8 @Al= oF 50T ofst, HbgrA Al oF 35T ofsk, ot upehASkAlE of 2 WA 30
T, B} o w8 A= oF 15 WA 30T R 7 it Al= <oF 18 W1#] 25T 9] &8 2% FdHT).

A7) ANE ¥l 8 ST AL AEX A A (AEX resin column) 2.2 =¥ F3(introduced) <F
300cm/hr ©]38F, vk sHAl= oF 10 WA oF 150cm/hr, Rt} vpaAsiAlE o 30 WA <F 100em/hr, R} H
vhe A3 A = oF 50 WA 100cem/hr, Hut ]S wpgrAlebAl= oF 50 WA 70em/hr, Ruh tlE S vl si A= oF
60 WA 65cm/hr, ¥ 7Fg vt st Al &F 60cm/hre] A3 S22 43S B3 S8 (flowed).

ABX A 2 5B g (eluent) S FH8= A5, < 0.1 WA 5 A7 FI(CV), wtgAsA= o 0.1
WA o 1 CV F-25(CV fractions), Wtk whehskAl= oF 0.1 WA F 0.5 CV, 3 7P wigkAsiA= <F 0.1
WA 0.2 CVel theo] F-9) FEE5olA S s sk Aol wiEAsith. mEbM, o E Sof, 100749] e
dFees FRst gdd OV FRes 7R 7 olen, o RAbw AKX A& Fdted U (sent) e B
&2 &g F ol wet AL sk gl I FE o Y] OV FEES ] fET(EHeRE
AEX AR o] mie)ol A g wet ASHo s " 5 9l

FHE (VREE A72E v s A= PEG-1, PEG-2, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8 &
PEG- 99} 2 Fo)30 PEGSE @A ol AlE I 5 vk Y] FHE OV FEsdes 29 %ﬁlﬂ 5o

SHSHEAT BEY 5 Qon] olojx, olds £4E Ushs PEG

b. €% (Pooling)

wt2}A, PEG-1, PEG-2, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8 % PEG-9¢} Z2 PEG3} T2 o]
JAlEe EE &S AHsr] fste] 7] ARX FAEFH $£HE OV EREEd EY GAE 59

T PEGE @A o QAES MEYHor ®oY|(pool)HEte] Thget £ 7|EEe] AMEE 5 Q). md 7]
==L ol F|AHHAE= AW CE, SDS-PAGE, IEX ZZw}E12]9 (IEX chromatography), HIC I ZulE 1)
3 (HIC chromatography), AEX I &2wn}E 123 (AEX chromatography), CEX I &Ew}E 123 (CEX chromatography),
RPHPLC, SEHPLC, 3} m=vlEZ#9 (affinity chromatography(AC)), ® o]&9] &S xste & ). A7)

>

_26_



[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

S=50d 10-1120130

SDS-PAGE®] H]&}e] CE = RPHPLCZ} U] wighzlsju}. @k, o]2of Anjolx] ¢k, A7] SDS- PAGEoﬂ ALEE =
A2k (reagent) (5, 2F Z=d A o]E(sodium dodecyl sulfate))> FAdE SH AS PRI S
Ao d#A vt 7] SDS-PAGE 2 (assay)ell AM&E&= AF Z=Uld HAHC]E(SDS) &= %%‘%% 7 3}7]
of #Aa® FFES Fol FAHA sAY, e FHEY dol SHEHA E

}7] SDS-PAGET: 7W71<] PEGS} @ HES PATZHE(fingerprint) (5, FHE FE9 PEG-1, PEG-2, PEG-3,
PEG-4, PEG-5, PEG-6, PEG-7, PEG-8 3 PEG-9¢ #HH(qualitative), %#(quantitative) X8S It(eg.,
determining the PEG-1, PEG-2, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8 and PEG-9 qualitative and
quantitative composition of a collected fraction))sl= Hlol& AFHoz ALEE 4 olt. £HS 915+
CEell ol&k #Ao] w5 A5, A7l &4 oF 5 W] oF 50C, wAletAl= oF 5 WA oF 45C, B} vyt
AetA= oF 20 WA oF 40C, H 7P iR E A= oF 30 WA oF 32CE] (E 2=ellA g,

>Hﬂ>

O

T, ok 0 WA ¢ 60mS/cm 2 KU} ufEAEAE ok 5 WA oF
10mS/cm4 CE =9 ﬂ** ANz _\:,!.%94 AELE ou|ath o)A SallET}, o]ojd, A&dt (F £ AXE WY
o A==g zte AE BE2 PEGE dwd JAZA” (fingerprinting)s #38te] CE A (CE capillar
e =g, olgA FEE R (Vv FRe PEGEE vl ol4Al FAZIUEES EFE TFA(reference
standard) @} HlaLsle] AMEo] EAsHE 54 PEGSE @A ol dAE e = UA "t

7zt BAZHE FA(fingerprint peak)el oJate] folzl WA HAE (area percent) L Fie 3=
of A-&sh= oldAle] dh(weight %)oll HIHFTE. o]o]A, CEoll oJete] sl ol dAle] A& %= sk= PEG
s g ol gAE e Aom QY FEL FARH Ad9d vE FEEd duder EgEo] dst
= o)A
o

ol &= (isoform mixture)S 538k, olejgt A2 API 24 E(API composition)S 53 4 9l

=

o & E9], Swapan K. Chowdhury et al.,9 "Fingerprinting Proteins Coupled with Polymers by
Mass Spectrometry: Investigation of Polyethylene Glycol-Conjugated Superoxide Dismutase." American
Society for Mass Spectrometry, Vol. 6, pp. 478-487, 1995& Z+=x3}2}.

FHE 7] OV FHoll CE #41(CE analysis)S F33l7] $138le], S5 Aol PEGS T Ao Fxi=
247y Aol oF 0.2mg/ml, Ho%E 0.5mg/ml, ¢F 0.1 WA <F 100mg/ml, °F 0.5 =] <F 10mg/ml, &2 < 2 U
Al 3mg/mlelth. CE = =3 £9& 9T &4 7]55% ARg-ato] theFd PEGS) Tl o] A 5o A3y o
Ash= PEGSE @l E5 5 & Advk. wEbd, dE , Bolxl(pooled) PEGS} whilzl e 7p7} ght H=
21 o]l PEG-1 WA PEG-9, sh} =& 1 ©]3<] PEG-2 LHX] PEG-9, sk} =& 1 o]9] PEG-3 WA PEG-9
shp mE 1oo] o] PEG-3 WIA] PEG-8, dhvt W 1 o] 4be] PEG-3 WIA] PEG-7, 3shb e 1 o]/+e] PEG-3
WAl PEG-6, sl & I o]/ PEG-4 WA PEG-6, 3 T+ 2 o] PEG4 ¥ PEG-5, sy T 1 9]

4] PEG-5 ¥ PEG-6, ¥ PEG-5E ¥ 4 A},

dest E5(pools) FollA, PEGSE dulde] thefst EFEo] vlE28lth(various pools of pegylated
proteins are preferred). o|& £, PEG-4, PEG-5, % PEG-62] Eo oA, A7) PEG-4, PEG-5 Z PEG-6<]
2 54 E9 PEGsE 9 o AAESY T Tl diste] Aolx= 70 %%l PEG-4, PEG-5, % PEG-6& 2T
P—t— Aolojok 3}, npEA S A, 7] PEG-4, PEG-5, 2 PEG-6] PEGE} whala JIEo A7) E 5—%116}—“— PEG
gy o gAEe] F FFel diste] Holm oF 75 FH% olth. ol#g ke A7t Hojk 80F B, Ho=
i, ol 90F %, Holx= 945, Holk 955 %, Hol% 965 H%, Hol% 97F %%, aou 98?0%,
T 995%%, Aok 99.55%% 2 Holx 99.9%5%% 1 Ao] upgAsitt.

ﬂ*{

i

[¢]

EH oA, 7] EHE CV EEEAA 39 PEGE @il o] Aol A G, o
2 o4 Holl A 7] PEGS} ©hulz o] Ao %
‘HX] ok 9, 2 HE v EAlE oF 6.9 WA ok 7
29| o] E (Phosphate), HEPES, /\]EE/L(Citric acid), Ezddo}ly
(triethylamine) % 3|2 E]"/](hlstldlne)oi o]Fojzl FORFE A 2

N
OH
o i
T o
20
rr

o] AlollA, et W (37 Ad8e] 1, 3 %
PEG3} Tz o] g A 5ol oA, Eobxl(pooled) AHES] &
3 oA 1 WX 571 3% PEGE vl o] AE E o]E9
of g}, vt ASHA, A7) SHEY TS AV T T
ZF, 4%, 352N, 25F%, 1.5, 15%%, 0

W~
2

i)
R L

)
ol
2

g Agg =k (pooled)
A 2 9 3& 23eE e
of thate] °F 10 S%% o]3}o]o]
%, 85F%, T=2%, 65F%, 5%
0.65%H%, 0.55%%, 0.4%

Mo o
i
o —
=

o o 1 rkﬂ

of oy 1T W

0&"_, fol

4

SIS
LC

o

i)
i
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&
S ©

©
oiN
%
=
o3
ol
%
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G, 0.35F%, 0.25F%, 0.15%F%, 0.055F% 2 0.015F%°]t}.

o] g Al Rolx (so-pooled) PEGE} Thula S wiekAsiAl= H4# o8 s W 1 o]/4+e] PEG-1, PEG-
2, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8, ™ PEG-9= o]Fol#] git}. o]& A Re}xl(so-pooled) PEGS}
gl Ao v AsAE BageR sy w1 ol 4] PEG-2, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8,
2 OPEG-9% ool glth. o]&A Relxl(so-pooled) PEGSH @A e wpgAsAlE FFHoR s EE 1
o4l PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8, %! PEG-9% o]Foj# 9lth. ¢]g 7] Rolxl(so-pooled) PEG
sb e A 2w el dedor sy e 1 o] PEG-3, PEG-4, PEG-5, PEG-6, PEG-7 2 PEG-8% ©]
FolA vk, oAl Eokxl(so-pooled) PEGS} @2 npgA A= Fg4om sh = 1 o]4e] PEG-3,
PEG-4, PEG-5, PEG-6 B PEG-7= o]Fo]A glt}. o7 Eobxl(so-pooled) PEGS} whilzde nighzsiAl= d4
Aoz shf mE L o] PEG-3, PEG-4, PEG-5 % PEG-62= ofFolx sltt. o] gA Rolxl(so-pooled) PEG
3t @A e v el BeHoR sy B L o] PEG-4, PEG-5, R PEG-62.E o]Fojx r}. o]F
ZoF(so-pooled) PEGSF ©¥de wighdsirle d4Ho® shp L= 1 o] PEG-4 B PEG5E o] Fo]A
Atk o] F 7 Eokxl(so-pooled) PEGEF w2 nigtsl= A4AoR s Bi= 11 o] PEG-5 Bl PEG6
o7 o]Folx gt} o] Robxl(so-pooled) PEGSF WA wigrz A= AFA 08 St s T1 o4
PEG-5= o] Fo]A v}

W (pooling methodology) 7371 oA EC oA Fol g A2wlE 37} =3
Ao 8 PEGE @A o] JAES EW (pooling)ste Hlol AR&-= & Qltt.
B )34 (pegylated growth hormone antagonist)$l 75, A7)

=
=5 =
B71 F e FPE OV FE SlolA PEGS A sE2E tidAl ol dAlE B o5 &
]: =

sHE FE & A=
o] & Tl wiste]l °F 6 T olskel Aol npEAsiy. By nigrH s 7] SHE FES V] F TH
of thsto] 4zt of 55, 45, 3TEh, 2T Fh, R 1T Fholvh. T3, A7) PEGSE dhjdo] bk o] A
=5 ¥k PEGSE 4 TE di@AR 4F, EdAddelE sE, U-Z EEE 3 SHE &Y T T
(total level)"& 7] & H= " C(V 2ol oA PEGs} A 222 @Al ojdAlE, Edidsel= =
g, H-Z Eew 2 SR & T disto] oF 15 % olske] el Aol nEA s, i s A A
=% (EgdgelE EeE, U-Z &, R s8=) & 72 44 F STl diste] oF 125%, 10T
2%, 958, 35BN, T5%B%, 65%B%, 550, 45%8%, 3TB%, 2B X 15%% olstoltt.

wet ulEAsA, A7) PEGE gild A 22 U)3A| 7 B-2036 PEGY A$-, o9 ZHE= =7
(backbone)& AdH35 1(SEQ. ID NO.1.)¢) B-2036¢|t}. o]¢} mpz7kx =, A vl A=, A7) PEGSE ¢
o] A T2 2&AQ A, oo ZHAEE FHL MIdHE 2(SEQ. ID NO. 2.)¢] Zg|HE| =0,

AEX Z=ZwlE#s] 2 E3(pooling)e] ©Al 47} 3
@A 57 s ETk. 2 UF/DF &4 58 S3sty] 913k nph] st
1o Yelt k. @A 59 wpxute)] | FAolw} E(diafiltration pool)o] FHECE. o|F o]#|dt Fojx} =
of &gt FAAH FdA ozl &5 A AES Ak, v AE 0.22um BHE T AHRE F3
olE Heste WAl 69 =3 ETH(This diafiltration pool is then subjected to step 6 which is to take
the active pharmaceutical ingredients so obtained in the above-noted diafiltration pool and to
sterilize it, preferably, by filtration through a 0.22im filter). 7] API 3} &4 65 F3qst7] A
Aget =4 A 1 9 E29AE 19 YERY Ut

ARt R B gAlM o] A el FE s fole wdkeA] AmvtEddy GAS ARSShs Hhg
et 2 A1 WA 69 AAGE BEEe AAE] Zlesty obr] Adel 1] vERd gtk bl

B 5, F7F(follow-up) Zw|AHo]z}/FA o]z
ZE (parameters)= Agd 1 @ F2$XE

il
o

oy =

%] L w3 FRutE gy dA 7 Ade 9E=H w3k WA (appropriate buffer exchange ste
p)oF A ol wF AZntEd I YAl(cation exchange chromatography step)@ THAIE Hlal A3 d 27}
Aol 29 HAo] W ARE FE 20 Ve Qlow, ® 2 oA, EHEY FES oF
T AER 52 FERH olHE %6 % sH1EY HYE et A3 32 A 1, %
ZESAE 19 A T+ B 24 71T vusE 24 7]E24 RPHPLC7Y AHEH & A3 2
4% 3= %Y W (pooling methodology)s A™etal vk, = 2, 3 3 4= RPHPLC7} CES}
C

E 24 7lgol utaAd gss ddsta 3l

°

ol
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4 Al 9

1. (a) PEG3} @A oA ES AlFste A, 2

b)) $HE 5% A2Ad & dE FEI 20E dhlA ol uF FAZ AFRSIE So] wE
AzvtEag e o3te] A7) PEGEF T ol HAES Hildte] AV $FEY S AhAIIE GAE X
sl PEGE @A o] A9 SHEL FES AV A% TF

2. A1 AAdl JoAA, 7] (a)dAlE

(al) A7) @A) PEGIEH A &2 e (form) T FEAH O Z PEGIE FEE PEGESIAY, = 4
7] g EGﬁ‘rQX] B FH R FEAo® PEGSH FH BFE PEGEsh: dAE x¥ets e 5EL
2 3= A

3. A2 A e A, o (al)@ A= PEG-N-3lo] =& A| <24l o] 1] = -5K (PEG-N-

hydroxysuccinimide-5K), PEG-<sAlolw)d 7}H Y|o] E-5K(PEG-succinimidyl carbonate-5K), PEG-<:Alojw|d X
23] 2 Y|o] E-5K(PEG-succinimidyl propionate-5K), PEG2-Z#|w]=-40K (2>x20K)(PEG2-malemide-40K(2<20K)),
PEG2-N-3&}o] == A & A M| =-40K  (2<20K) (PEG2-N-hydroxysuccimide—40K(2x20K)) 2 PEG2-LHI3|=-40K (2X
20K) (PEG2-aldehyde-40K(2<20K)) & o] Fojx Fo 2RE MEH A+ PEGE AM&3lo] PEGElele 9 AS £33}

A o = =lL1- Iz
= AL 5How e 4.

L

4. A3 Aol oA, A7 PEGEE A ¢ wul Aol thgl Aly] i PEGS] d}eeF AH| =
F 0.5 WA °F 1009 A& 5Fo s 34

5. A4 AA o] dojA, Ar] Feekx, AzmlE oF 1.5 WX oF 2.5¢ AL EHoR =
T4

6. A5 AA o] ojq, Aby] Fhetekzr An]E oF 1.9 WA oF 29 AL EAFow = TAH.

7. A6 AAdol] ojM, A7) stetakd da@u|= oF 1.95 WA oF 2,059 AL EHOR Fl= F
Zé.

8. A2 AAlde] delA, 7] PEGSE @Al (al) oF 3 WA oF 109] PEGS} pHAlA F3 == A&
ERQow 3= FA.

9. A8 AA o] 2olA, A7) PEGE pHE oF 7.2 WA oF 7.8¢ AL EAO= = FA.

10. A9 A oo 9lojA, A7) PEGEF pHE oF 7.4 WA oF 7.8 ¢l AL EAOR sl FA.

11. A0 AAleledl oA, 7] PEGS) pHe <F 7.40 WA ¢F 7.80 1 A& 5EHSR o= 4.

12. A2 AAldl dojA, 7] PEGSE @A (al)> 2F 0 MR oF 40C<| PEGS} 2LdA] 3=
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13. A12 AAlelel oA, 7] PEGSE 2%+ oF 10 A oF 30T RS 5= 3 TA

14. A13 AA el glolA, A7) PEGSF &%+ ok 18 X ¢F 25T AL EAOR g ¥R

15. A1 AAAe] de]A, HIC FAE AFEstE 294 HA3zg I =2vtE 233 (hydrophobic
interaction chromatography)(HIC)oll <&le] A}7] PEGS ©@laL MEl(select)dtsE AEZ ¢ (optional) HIC

@A (a2)E o sk AS SALE e w4

16. A2 AAlde] doJA, HIC FAE AMEstE 294 H3zg I=ZvtE 233 (hydrophobic
interaction chromatography)(HIC)el <ste] A}7] PEG3} ©@rzAS M el (select)dt= A B2 2l (optional) HIC

@A (a2)E © EFshs AS SALR e w4

17. A6 Aol loAl, A7) HIC DA (a2)= 471 HIC 419 55
10g A olske] HIC === 47| PEGS} v B PEGSIHA] o2 @id& 47 1

£ TS AL SHOR e 34,

18, A7 AAele] QefAl, 47] HIC REE 47 HIC £49) 5% $4-339 69 o 5 wula
o5l A SO s T4

20. A7 Aol glefAl, 7] HIC SA (a2)ellA, &7 =F2 °F 30 WA °F 60mS/cme] HIC

29 AxrdA FdE= As SHoR o= 4.

21. A20 Aol oA, A7) HIC 29 AEEE ok 40 YA & 52n8/cmQ) RS EAoz 3=
A

22. A21 AA o] oA, A7) HIC 29 AEEE ¢k 45 YH] <& 5InS/cmQ) RS EAoz 3=
A

23. A7 Aol lojA, A7) HIC ©@A (a2)+= F 10 WA oF 40T <] HIC 2XolA Faq=+= A
A

24, A23 Ao lojA, A7) HIC ©@A (a2)+= &F 15 WA oF 30T <] HIC XA Faq=+= A
A

25. A24 Aol lojA, A7) HIC ©@A (a2)+= F 18 WA oF 25T 9] HIC XA Faq=+= A
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ol

S=50d 10-1120130

[0263] 26. A16 AAldel A, A7] HI

C @A (a2)Z5¥ <9 g (eluent)S ZH A7/ FA o]}
(UF/DF#3)3}+= UF/DF#3 @A (a3)E t] ¥ g3le= AS EHORE 3= 3F4
[0264] 27. A26 AAeo] glo1x, A7) UF/DF#3 @A (a3)® <k 3kDa WA <F 20kDa®] UF/DF#3 =t
}H(UF/DF#3 membrane molecular weight cut-of f(MWCO))<
o7 3= FA

w2}
O 7l KR
=

o ol

o}
S Zbi= UF/DF#3 9 ARE3ste] S A8 &
[0265] 28. A27 A el doiA, A7] UF/DE#3 2 MWCO:= oF 8kDa WA F 15kDa¢]

ot
o

[0266] 29, A28 A Aldo] oA

rr

ol
ol

, 7371 UF/DF#3 =} MWCOE

[0267] 30. 29 AAde] o)A, A

»7] UF/DF#3 = MWCO= ¢k 10kDa¢l
[0268]

71 (b) &A=
[0269]

(bl) ETE ¥
Ao

= PEGS} why

o] MIH(AEX) X ZYsle] 2=
[0270] 32. A31 AA el dojA, A7

AEX A= ANX4,
Sepharose HP @ Q-Sepharose XLE o] Fo]zl

DEAE, Q-Sepharose, Q-Sepharose FF, Q
oV AURE Ae 54O st 4
[0271]

33. A32 AAlde] QojA | 7] AEX 4741 Q-Sepharose FFQl Z& EH oz 3}
[0272]

30, AL AN glolA, 47 GDEAE o
=4oz at 34,

rr

10mS/cm ©]3}2] AEX 24W HAEL=

[0273] 35. A34 Aol glojA], 7] AEX 29 AEE+ oF ] AL EFoR = FA
[0274] 36. A35 A Al 9 A7 AEX 29 A

[0275]

] (bD)HA= ¢k 5 U#] <k 109] AEX &% pH(AEX loading pH)oll Al

[0276] 38.

, A7) AEX 29 pHE 9F 6.6 WA ¢F 921 AL

1_/\

i
o,
(o
fru
ol
ol
rir
ol
ol
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[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

S=50d 10-1120130

39. A)38 AA ol 9o, A7) AEX 29 pHE ok 6.9 A &k 7.121 RS EHoR = FA.

7] (b)EAE A7) AEX FA]

X A % FA-F99 gy 2 o 10g @
A olsle] E4E 2 AV SHES }:?ﬁh PEG3} @] ARX 2=

THHE AEs AR s 4.

HUJQ

41. 40 AA el dolx], 7] AEX 2Ex A7) ARX A9 % FA-3y gEY oF 5.5g ¢
& 5Hor s A,

sa-2v) eE o 4.1g ©)

o

42. A40 A ol glojA, A7) AEX == A7) AEX X9 B 3
A ASE EACR = T4,

43. A1 AA o] loiA | A7) PEGE dAe s} e I o)At
PEG-1, PEG-2, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8, ¥ PEG-9 & ¢]¢9 <X
Y- B85 9 4] gde] PRGEE A e BE4E 9 AR PEG BAES
xé'

44, A1 AArelol g, A7) PEGSE dwlAe s} T 1 ool Y] PEGE Wil o)A
PEG-2, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8, @ PEG-9 @ o]¢] SHE E & 9 og-x

BeE 9 7] wnae) PIGEHE A g BE % A% PG RAES T AS 5o = 3.

45. AL Aol lelA, 7] PEGSE whelde sl s T o]
PEG-2, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8, ¥ °]9 SHE,

[e}
A7) el A o] PEGEFE A @o B4E 2 A PEG EAES EdtelE AS EAOR o= FA.

46 A1 AN dojA, A7) PEGE ©lde slu} i 1 o)Abe] AbY] PEGE Wil o)A A
PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8, & o]¢ SHE E
gl A o] PEGEIE A e BELE W 8 PEG BAES 2 EEE RS EARo=m = A4,

©:

47. A1 AAldol A, 7] PEGE © A s} e 1 o] A7) PEGSE ©E o] g
PEG-4, PEG-5, PEG-6, PEG-7, PEG-8, % ©|9] &X &, Egidylols ELE 4 d-X EFE 9 A7) dulz]
(e}

PEGEIE A o B8 W Af PEG EAES I8t RS EAHOR = 34,

48. A1 AA A QolM, 7] PEGE @A s} T 1 ool Av] PEGE whE oA A
PEG-4, PEG-5, PEG-6, PEG-7 ¥ o]9 & &, Egjdyels B¢ 9 U-X E¢E 9 A7 @il PEGsHH
A ¢ke BLE L A PEG BAES ¥l A EAHOR = FA.

49. AL AArelol g, A7) PEGSE dwlAe s} T 1 o4 Av] PEGE Wil o)A
PEG-4, PEG-5, PEG-6 & o]gl SHE, Egdnes EeE 9 f-2 E4E 9 A vy o] PEGELE A 2o
2458 2 A6 PEG EAE }:@6}% RS ERoT 3= FA

50. A1 AAaelol g4, A7) PEGSE dwlAe s} T 1 o4 Y] PEGE Wil o)A
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[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

[0297]

=
PEG-1, PEG-2, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8, % PEG-9 ¥ o]¢ SHE, EgAgolt E4E 4

,
H- BEES TS AL 590 e 3.

52. A1 AA oo QoiA, A7) PEGE ©@¥lE & sl e 1 o] A] PEGE vl
PEG-1, PEG-2, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8, ¥ PEG-9 ¥ o]¢ 2HE 4 EgAyol=

S e AL EHoR 3= TA.

el

i3
Hr ox
o

53. A1 AAdo] ol , A7) PEGE @A L s} = 1 o] Ae] A7) PEGE whilA o] A |
PEG-1, PEG-2, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8, % PEG-9 ¥ o]¢ 2HES I 3slE AS EAo

2 3e F4.

54, A1 AA el oA, (¢) EAT A7]9E(CE), 2F =i ddo|E-Zgoladeln= 4
(sodium dodecyl sulfate-polyacrylamide gel) %17]193%(SDS-PAGE), ] nZH(IEX) AZwlE1 S, A
g ARvEIHYHIC), &o) WIHAEX) ARrtEHY], o] wIH(CEX) ARrtEy], -4
oF A A=vkE2 9 (RPHPLC), =71 wiAl a9k A A =vbE 129 (SEHPLC), %138t A =vhE 19 (AC)
o]£2] Z3¥(combinations)EE o]FojF O RZRE MEld r]&o| oste] Av| PEGE wrulA o] A A &9
%(discrete amounts)<S E#3lo] Rolzl(pooled) PEG3F @¥ldS =53l= dAE o] X33}

=] — S
= A

(]
BUorx w8 Roox

E

fir
.

=

o,
(o

55. A42 AA A oA, (¢) BEAF A7]Y9&(CE), 27 =dd Ado|E-Zgoladoln= 4
(sodium dodecyl sulfate-polyacrylamide gel) #17]199%(SDS-PAGE), ] nZH(IEX) AZBwlE1y, A4
B g ARMEIHRI(HIC), Sol wB(AEX) ARvtEIHY, ol WIH(CEX) A=RrEIHRT, -4 1
SF oM AZwFEE s (RPHPLC), 718 wiAl gk oA FZelEe]w (SEHPLC), M3 AZnfE289(AC) 2
o]E9] Z¥(combinations)ERE o]FojX FOoRRE MABlHE Y& oste] A7 PEGE @A oA L o]ik
% (discrete amounts)2 E#3s}e] Tol(pooled) PEGE ©@WAS 53l UAS ¥ Fo8tE AL 54Ho=
3 A,

56. A54 AAleell oA, 7] 7 GA ()= ok 5 WA °F 50T CE 2%kellA CEoll ofal] =
JPu= RAE EHo=E 3= T4

57. A55 AAleell oA, 7] EF GAl ()= o 5 WA °F 50T 2] CE 2kellA CEoll ofal] 4

58. A56 AAleloll glelA, 7] (B 2% o 5 A o 45TQ A SHo= o= 4.

59. A58 AAleloll glelA, 7] (B %= ¢F 20 A oF 40T AL 5EAo= 3= o4,
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[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

[0309]

[0310]

[0311]

o

=

o
lo

60. 259 AAlelell glel A, = 9 30 WA oF 32TCel Ae =

61. A56 AA o oA, A7) =8 @A ()= o 0 WA oF 60mS/cme] CE

of oJste] FPH= AL FHLE k= A

E£=0d 10-1120130

olr

=

o
o,

£ HEIlA (B

=gow 3t 3

62. A6l AA el dojx, A7) (E 2 Axx= o 5 YA < 10mS/cne] RS
%

63. A54 AA el dolA, A7) EH WA (o)E Holx ok 0.2mg/mlY vz
AFE 7] PEGE T o] g A S diste] FEHE RS EHOR e TA.

64. A56 Aol gojx, A7l EH GA (o)E Holx= <9 0.5mg/mle] @iz
AFH 7] PEGE T ol g A S diste] = RS EHOR e FA.

65. A|54 AAJeel] oA, 7] F9 ©A ()& oF 0.1 WA 100mg/mle] ©@¥ld FE AF Ao
AFE 7] PEGE T o] g A S diste] = RS EHoR e TA.

66. A65 DAl glojx, A7) gild = o 0.5 WA 9 10mg/ml el AS
%

67. A66 ool glojA, 7] @i Fm= oF 2 WA oF 3mg/mlel RS 5

68. A56 Al glojA, 7] EY @Al (o=
]

AeE A7) PEGSE @l ol A Sl Wete] FAEE S SHoE s 4.

©:

°F 0.1 W< 100mg/ml ] WA FER Fol|

o
ffl
o
rir
of
o

69. A67 AAdel oM, A7) @wld Fx= oF 0.5 A oF 10mg/mld) A
=
70. A68 AAol] oA, A7) @A FrEE= oF 2 WX oF 3mg/mld) AL 54
71. A|63 AAJof ol lojA], 7] FolZl(pooled) PEGE ©idL sl = o]@}gl PEG-1, PEG-

2, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8 ¥ PEG-9& XF3t= AS EFH2

72. A63 AA el o)A,
3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8 % PEG-9E& X &3l AL

73. A63 AA el o)A,

4, PEG-5, PEG-6, PEG-7, PEG-8 @ PEG-9& E?ﬁk: EAdoZ 3= FA4.
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47] Ro} (pooled) PEG@} L%_ 6}»} = 1 o) 4be] PEG-2, PEG-

d) PEGE} @l d LS s} = 1 o)Ak PEG-3, PEG-



SE53 10-1120130
[0312] 74. A63 AA o] glojx, A7) RolH (pooled) PEGE WAL &} =
4, PEG-5, PEG-6, PEG-7 % PEG-8% b

a= T 2 o)Ak PEG-3, PEG-
A BHOoR e A

39 5‘}-‘—‘

[0313] 75. A 63 AAlefell glolA], 7] Ho

4, PEG-5, PEG-6 ¥ PEG-7& X33+ AS

(pooled) PEG3} etwlzl e 3} ==

Z = L= I o)49] PEG-3, PEG-
2 8= FA.

[e)

[0314] 76. A63 AR el 9lojx], A7) Holzl(pooled) PEGE Wl AL shi} w1 o)Ak PEG-3, PEG-
4, PEG-5 2 PEG-6% X 38t AS EAOR &= FA.

[0315] 77. A63 A ol (pooled) PEGS} whlz-& 3hu} mi= 1 o]/d9] PEG-4, PEG-
5 B PRG-6& 8= AS 5AOR sk oA

2
2
30
2
X
o
N

[0316]

A (pooled) PEGE w@wze 3

Ao oA, 7] BolA o s wE 1 o)Ato] PEG4 ¥
PEG-5% e 3A

[0317]

Xolxl(pooled) PEGS} @ulde shp HE 2 o
PEG-65

[0318] Kozl (pooled) PEGS} wh¥l=e PEG-5

ol
o
rir
ol
ol

[0319] 81. A1 AAl el Q)

PEG-1, PEG-2, PEG-3,

T TH

oA, PEG-4, PEG-5 % PEG-6°] Xo}xl(pooled) 2

PEG-4, PEG-5, PEG-6, PEG-7, PEG-8 % PEG-9 PEG3} @wld o]AdAE & o]&
of tidle] Hoj= oF 70 THNE L= AL EFORE = TA

=

(<)

[0320] 82. A71 AA o 9olA, PEG-4, PEG-5 % PEG-69] Zo}X(pooled) PEG3} w2
PEG-1, PEG-2, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8 @ PEG-9 PEG3E} w¥=

ogAE = o5

=

F ) Uste] Mol o 75 Fud

s TP AL SHOR st 4.

[0321] 83. A71 AA o] 2doix, PEG-4, PEG-5 ¥ PEG-6¢ Xo}x(pooled)
PEG-1, PEG-2, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8 @ PEG-9 PEG3E} w¥=
Z Zd st Holr ok 80 FHGE X IelE AL EAOR e FTA.

[0322] 84, A71 AA el Aol PEG-4, PEG-5 % PEG-69] Ro}X(pooled) PEG3} w3
PEG-1, PEG-2, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8 2 PEG-9 PEG3} vz

oldAlE B olE

_\?_
T Tl diste Aok oF 90 THIE Edste AS EHOE e TA.
[0323] 85. A71 AA o] 2doix, PEG-4, PEG-5 % PEG-6¢] Xo}x(pooled)
PEG-1, PEG-2, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8 ¥ PEG-9 PEG3} waz

=

T Tl giste Aol oF 94 THIE E

== o)
L3ete A

PEG3} o)A
ol dAE & ol

BB o
Fate A7l
—

=

o Sx=
=qow it 34,
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[0324]

[0325]

[0326]

[0327]

[0328]

[0329]

[0330]

[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

S550d 10-1120130

86. A6 AAJ ol QojA], A7) PEGE ©ido] Az A7) ST AL of 5 A oF 109] plE 2%
O e

87. A6 AAleol o)A, A7 fFALE oF 6.6 WA F 99 pE 2t AL EHoR I
4

8. A7 Ao QAA, 7] FFHL2 oF 6.9 HA F 7.19 pE Ze= AS EHOZ Fe F
2 .

89. A4 AAlefol qolA, 7] PEGE wheido] AlFE 7] dF e EF(Tris), E2TOE
(phosphate), HEPES, AEZAH(citric acid), Eddo}ld(triethylamine), ¥ 3]2E]H(histidine) &2 T4

B FoRNH AUHE A2 5P s 4.

71 SR=] FES 7] o dAlE B BV SXES & T dist

91. A0 AAldlel AolA, 7] SREe] FE2 A T Tl Watel of 9% olskel Ae 5%
o2 3= A

92. AL Aol oA, 7 SH= FE2 7] F T diste] oF 8% ol AS 53
o2 3= T4

93. A9z AAldlel AoiA, 7] SREe] FE2 A7 T Tl Wstel oFf 7% olskel Ae 5%
o2 dh FH4

94. Aj93 AAldlel AoiA, 7] SREe] 2 A T Tl Wetel oF 6% olskel Ae 5%
o2 3= T4

95. A94 Aol gloA, BT SH= FE2 V] F T skl oF 5% ol AE 54
o2 dh FH4

96. Aj95 AAldlel AoiA, 7] SREe] FE2 AV T Tl Wstel of 4% oskel Ae 5%
o2 dh FH4

97. A96 Aol oA, B SH= FE2 7] F T skl oF 3% ol AE 54
o2 3= T4

98. A7 AAldlel AoiA, 7] SRES] 2 A T Tl Wstel oF 2% oskel As 5%
o2 dh FH4
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10-1120130

s==4

99.

[0337]

-

[0338]

0
Ho

)

~
o

ol

}o

[0339]

[0340]

}o

[0341]

}o

[0342]

[0343]

}o

[0344]

}o

[0345]

[0346]

}o

[0347]

]_o

[0348]

%0
Ho
)

~
o

‘WO
-

[0349]

%0
Ho
)

~
o

‘WO
wr
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[0350]

[0351]

[0352]

[0353]

[0354]
[0355]

[0356]

[0357]

[0358]

[0359]

[0360]

[0361]

[0362]

[0363]

[0364]

[0365]

112. A31 AAleell oA, 471 (b)HAl=

(b2) A7) =% PEG3} vz

(b3) pH WE EE= ol Ze
solution) o2 &g sl= @A, ¥

(b4) EF9 B3 BEE=(nultiple volume fractions)olAe] €2 (eluent)S

Fahe A2 5gow e 34,

113, A31 AAldel] 9lolA,
(b2) A7) 2=% PEG3} vz

(b3) 7] AEX A2

concentration gradient)®] o]
3l gd S gEstE 9AE o

114. A113 A A gl

o
o,

115. 114 A A] ool

116. A115 A A o]

L WSt E 10V ' oF 2 WA of 50miS]

117. 116 A A] ol

A

118. A117 A A ol
e 34

119. A|113 A A o]
A

120. 119 A A] ol
= A

121. A120 A A] ool

122. A|113 A A ol

B 7

oA,

oA,

oA,

oA,

ERE

oA,

oA,

oA,

o

=

o

=

EEEEICISIE

o Walwd oete] Ay me

271 (A=

SEEEER]

471 o] @2 NaCldl

S
T WH3lEE

_38_

PEGE w2

°F 6.9 WA °F 7.19 pHiE zte S 5

S=50d 10-1120130

o
op
AL

fM(eluting

o,
ol
rir
ey
X
Ll
nj
Fl

ol
ol
rr
o
o,

AAA SR, ) @ 5

10V 3 oF 5 uiA] 25miQl A& S5H o= ke

16V & ¢k 10 WA oF 20mMQ) AL EAHoR

5 WAl oF 109] pHE zZe= AL EHo=E =

o=

o,



[0366]

[0367]

[0368]

[0369]

[0370]

[0371]

[0372]

[0373]

[0374]

[0375]

[0376]

[0377]

[0378]

[0379]

123. 122 AAldlol] o)A, A7

124, 123 AAldlol] o)A, A7

125. 123 AAldlo] o)A, A7

126. 123 AAldlo] o)A, A7

127. A|113 AAl ol oA, 7]

B3k 9F 300cm/hr o]3le] MEEHEE 2= AS

A

|
_
(@2
=
N
w
(e}
3

o
o
A
o,

o
it
ol
ol
s
o
o

et 18 UA 25T AL BHow st B4,

(b= Al Fh=m, F7] &2 AL 7] dHS

& 54o= dh= o4

128.  A27 AAel dejA, B7] A &= ok 10 WA F 150em/hrel A& 5HOR dhs
7

129.  A27 ANl dejA, B7] ¥ L= o 30 WA oF 150em/hrel A& 5HOR dhs
7

130, A127 AAdel QoM. 47l HAE & oF 50 WA o 100em/hrl RE Ao sk
7

131, Al127 AAeel QelA, A7) A8 == o 50 WA o T0en/hrdl A& SHOR F= ¥
Xé'

132, A127 AAelel dolA, 47 ¥ &mi ok 60 WA oF 65em/hrdl S Ao e F
Xé'

133, A127 AAlde] glojA, A7) AE &EE oF 60en/hrel & EHORE e T4

134, AL AAldo] QoA A7) PEGE @A 28, A sEE At A4 328, 4% %
ZE ggA, At A 2 diFgA, A 2 B-2036 PEGE o]Folx o 2R MulHs S EFoR )
= ¥

135. A1 AAld] dolA], d7] ol WIHAEX) FA= 12k, 2xF, 33, 4z2F ol¥lE W o]59 X
glow o]Rojzxl FoRRE MEE 2872 FIEE AL EQor = FA

136. A1 AAlefo] oA, &7 Ho
ol "oln| = 2 A (diethylaminopropyl), tH]

(trimethyl-ammonium-ethyl), Egjdgulz

12 EHAEX) A= teldotn] oY (diethylaminoethyl),

o gtg-o}(dimethylethanolamine), EgHE-gEg-old
S E(trimethylbenzyl  ammonium), ©lWEoeE  HZ
(dimethylethanol benzyl) ¥ &g o}¥l(polyamine) 2}&7]E=2 o|Fo7 FozRH Meyd 28718 xXiste
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[0380]

[0381]

[0382]

[0383]

[0384]

[0385]

[0386]

[0387]

[0388]

[0389]

[0390]

S=50d 10-1120130

137. Al AAdel oA, vl Feol wFHAEX) FAE A5A EolE E(hydrophilic
polyether), 7tmAztd vr)d #lAl Zg A~ @ (crosslinked divinyl benzene polystyrene), 7FuZd3gts o7}
2 Z(crosslinked agarose), Ze| 22 (polypropylene), 44 olzdoln =4 d (hydrophilic
acrylamidovinyl), ®lE}aZ ¥ (methacrylic), Alete] H|= o]~} F3td lo] == A (polymerized hydrogel
with a ceramic bead base), A7 2Ed E4 532 (composite silica-dextran material), Z&|™ L
FE A (polymer grafted silica), ©Hld ¥WlAl 2=E @A (divinyl benzene styrene), TH|d HlAl Eglol=
H2 (divinyl benzene polyacrylic), 7IwZ2gw AEZZ(crosslinked cellulose), HlElolaHHE F53
A (co-polymer methacrylate), F@|XE|#(polystyrene), oFAHZ (acylic), G5000 X4 A(G5000
hydrophilic gel) @ AMEZZ(cellulose)E o] Foj7 Fo7XE AY¥E %% &4 (support material)S E3T

s As SHoR o= 4.

138. AL AA o] ol A7) Lol wIH(AEX) FA = tFA (macroporous) RS L3l A
L Exow 3= TA.
139. A1 Aol glo], A7) 2ol WIHAEX) FAE Ad(gel) FAZ Eiee RS EAO

140.  Al63 AAjefoll glojAl, 7] Eopxl(pooled) PEGE} @hide 520 Shup = T1 o]
PEG-1, PEG-2, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8 % PEG-9= TAH & 31& SH o= 3l 4.

141. A63 AA el QoA A7) Rolzl(pooled) PEGE vz e
PEG-2, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8 ¥ PEG-9= TAH+= AL

142, 463 AAelo] 3loiA, A7) Zol(pooled) PEGE AL WA o di} Ei o1 olab
PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8 ¥ PEG-92 FAH+= A& EAHO=E 3= 4.

Ir
M
o
oy
Lo

143, A63 AAldel glelAf, 7] Bobxl(pooled) PEGEF W d2 AyHow sh H
PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, % PEG-8% T4%H+= & 5F o= dte 34.

144, A63 AA el o)A, A7) Rolzl(pooled) PEGE whd e AL o=m 3} e 1 o]Ak9)
PEG-3, PEG-4, PEG-5, PEG-6 ¥ PEG-7= TAHE AL EAo=z 3= ZA.

145. A63 AAldo] 9lolA, A7) Eolzl(pooled) PEGE} whilde 5oz g} i 1 o]ite]
PEG-3, PEG-4, PEG-5 ¥ PEG-6C.% TAHE AL EAO = = FA.

146. A63 AAldo] 9lolA, A7) Eolzl(pooled) PEGE} whilde 4o g S} Wi 1 o]ite]
PEG-4, PEG-5 ¥ PEG-62o2 FAEE AL 52 3 F4.

o

Ir
M
2
oy
Lo

147. A163 AAdo] 9olA, A7) Folxzl(pooled) PEGE} whlde A5z oz g
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[0391]

[0392]

[0393]

[0394]

[0395]

[0396]

[0397]

[0398]

[0399]

[0400]

[0401]

[0402]

[0403]

[0404]

[0405]

[0406]

[0407]

[0408]

S=50d 10-1120130

PEG-4 ¥ PEG-52 TAH = A& EAL= sl ¥4.

e,
-
22
[o
fu

148. A63 AAldel] QojA], 7] Eokzl(pooled) PEGSF whul g2 Shu e 71 o]t

PEG-5 @ PEG-6°.2 A=

19, A63 AAele] glo1A, 7] Boll(pooled) PEGE WWlAE BRAOE PEGHE TAHE A
& 540 it 4.

150.  A3L AAfdel SlolA, A7l (hdAl=E A FI(CVHE 2t AdddA s, £33 7]
(b)eA=

(b2) 7] Z=® PEG3} T A S M A star o]o] A,
(b3) pH W3%E T o] 7o W3lwo]| 9o3te] Av] 2w PEG3 W AS &7 &9%(eluting
solution) & & &ojdl= whA, 2

(b4) o 4 34 F&E(multiple volume fractions)ollAl2] &2 M (eluent)S 2F 0.1 WA oF 59 4
= WAE 9 xgste A4S EHo= 3= 34,

151, ABL AAfdel lolA, 7] (hdAl= A FI(CVHE 2t AdddA s, £33 7]
(b)eA=

(b2) 7] ==9 PEGE} 9 d S AlFstaL oo A,

(b3) pH WSt H& o2 AL Wslio o3lo] 47| 2% PEGSE oWdS 88 &d(eluting
solution) o2 &&= @A,

(bd) B9 Ry BREES(nultiple volume fractions)olA¢] €& M(eluent)S 2F 0.1 WA <k 19 #A
g (V) E2RYH £33t dAE o 285 S EAJo= e ¥4,

152. A3 Aol gleiA, 7] (hEA= A" FICV)E Zes ddolA FhEm, =3

(b)yeA=

o>
A

(b2) 7] ==49 PEGEL 9 d S AlFstaL o]o] A,

!
(b3) pH WStE H& o2 HEe wWslio] o3lo] 47| 2% PEGSE oW dS 88 &d(eluting
solution) o2 &&= @A, ¥

(bd) E9o Ry REE(nultiple volume fractions)ol ¢ &2 M(eluent)S <k 0.1 WA °F 0.59
A" FI((VHEHEH #H5t= dAE 9 g3t A4S EFo=2 3 34,

153, ABL AAlefel oA, Z7] (hdA= A F9(CV)E 2t Ao s3Em, =3 47
(b)eA=

(b2) 7] Z=9 PEGEF G d S AlFstaL oo] A,

(b3) pll Wet®E = o] e wWglkol| sl A7l Z=% PEGE dids 82 89 (eluting
solution) o2 &&= @A, ¥

(bd) E9o Ry BREE(nultiple volume fractions)ol e &2 M(eluent)S <k 0.1 WA °F 0.29
A FI((VHZHEH 8t dAE ° g3t A4S EFo2 3 34,
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[0409]

[0410]

[0411]

[0412]

[0413]

[0414]

[0415]

[0416]

[0417]

[0418]

[0419]

[0420]

[0421]

S550d 10-1120130

154, A113 AA ol glojA, A7) o]l & NaCl, &% FEo]=(lithium chloride), Na X2~
Ho]E(Na phosphate), Na A#Ho]E(Na sulfate), ¥EF ZFZZFo]|=(ammonium chloride), YEF AHE
(ammonium sulfate), 9% ¥H F AW o]E(ammonium phosphate), KI % KCI& o]Fojz o zKHE MeEyE= A
S EROR = ¥A.

155. A118 AAlde] dolA, 7] 9 =& W3 EE 10V & oF 10 1A oF 12.5mMQ] AL EFJo=

ol
ol
rr
o
o,

156. (a) BAT HA7GEB(CE), 42F =da AdoE-Zgoladoln|=  A(sodium dodecyl
sulfate-polyacrylamide gel) Z7]%%5(SDS-PAGE), o] w3H(IEX) A ZnlE1# Y, /\’“é AT AL g2uE
I (HIC), &ol nZH(AEX) ARvlE1T, ol w3H(CEX) ARvELHT, 9-4 1Y 4A A=nE
T3] (RPHPLC), A71E wfjAl gk 44l A =webE2ef9](SEHPLC), %18t A=ntEad 9 (AC) R o5 =%
(combinations)E® o] Fo|x] o ZHE Melg 7]&e oste] A7) PEGst @A oA S ®e 2 T3
v SAIE X3 PEGE T A ol dAES P8 A TA.

olr

¢

157. 140 AAl o] glo]A, Ab7] 7]4-e RPHPLC T+ (EQl AS E4o=

ol
o
rir
ol
ol

158.  (a) PEGS} A% s2& g o] dAES Aledtes 9 %
(b) &HE 755 -
WEHAEX) ] 2ol 7] PEGE 4 SEE iFA o] FAES wElste 47 —"4%&3 FEs T THY oF
6 % o|FtE TAAT= =

ojdAlel SHEY FES

159 A58 AAlell 1AM, A7 2d52 7] F Tl diste] 7] SH=e] #EE k5 T
Fh olstE TVl TR A EHoR sE FA

160 A158 AAlde] SlolA, 7] ZAEL BV F T Ut 7] $HEY FES %4 T
Fh olstE Frarl7)7]el TR e EHoR sE FA

161 A158 AAldlel lefM, A7) 2RES A7 T FE digtd A7) $HEY FES F 3 F
o olstE TVl TR g EHoR sE FA

162 A158 AAldlel lefM, A7) 2RES A7 T FF didtd A7) $HEY FES F 2 F
F ol3t= raAZ|7|d FRI A EHOR = FH

163 A158 AAldlel i, A7) 2RES A7 T FE digted A7) $HEY FES F 1 F
Fh olstE TVl TR e EHoR sE FA

164. (a) PEGS} 474 S22 A o] JAES Algats A 2

(b) EgAsiols E¢E, U-Z 28 3§35 T 58 a7 SR 21E stdA &
ol wg FARwtEaY T oJste] gl WIHAEX) FA el A7) PEGE 4% TEE A oJHAES &
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s==4

tol oF 156 =

S

of o

N

FER

tol 71 Ed

S

=K

[0422]

Mo
)

o

ol

wir
o

o

[0423]

Ho
BN

—
o

ol

wir
o

o

[0424]

o

0
Ho

[0425]

oy

T
Ho

[0426]

el

T
Ho

[0427]

o

T
Mo

[0428]

o

T
Ho

[0429]

oy

T
Ho

[0430]

o

T
Ho

[0431]

o
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[0432]

[0433]

[0434]

[0435]

[0436]

[0437]

[0438]

[0439]

[0440]

[0441]

[0442]

[0443]

[0444]

[0445]

S550d 10-1120130

Rt

175 164 AAelol oA, 7] 2HE2 A7) & TRl diste] 7] EfidvtolE EEE, A
7 H-Z REE R Y] SR FES F 1B o8 ZaAT FRE Qe 5How de
3]
O 0.

177, A134 AAleol e, A7l A S22 [AIs 2]9 Z3E =9 PEGst FEH A&

RS

179. AT78 Al AlA, 7] ABL oF 0me] BHghe Ze As SHSE G 4.

180. (a) PEGS} @4 o] AE

o
2
)
s}
o
oX,
o
i
il
He
i)
prL
rlr
a
X
5

(b) &7 deid o] dAss ddste] 47 Adeud o] dAE=]

==
ek PEGSH B A o YA B A% B,

off
o
@
=]

=
=
2
e
o
-
4
prL
rlr
(2
N
Ll

181. A180 AA ol QoA A7) MeE® o]HAEL ((PEG-4+ PEG-5+ PEG-69] A1 F3)/(A7]
% EZo| FA)8l= PEG-1+ PEG-2+ PEG-3+ PEG-4+ PEG-5+ PEG-6+ PEG-7+ PEG-8+ PEG-9¢] A2 Z8F))eo] & ZuF
H| & Zt= PEG-4, PEG-5 @ PEG-6°1H, 37 & % vl < 70 F3H% o] 4 AS 5EHo= 3= FA.

182,  A181 AA Aol dolA, A7) E F=F Bl o 756 oA AL EH O = TR
183, A181 AA ol dolAd, A7 F FF Bl o 80% oA AL EAHo = TA
184, A181 AA Aol dolA, A7l E F=F Bl o 85% oAl AL EH O = TR
185.  AN181 AAjdel oA, 7] F F Hl= ok 90% o] RS EAOR = w A
186.  A181 AA|ol] AofX, A7 F TF Bl oF 94% ol RS FHoE e T4
187.  AN81 AAddl oA, 7] F F Hl= ok 95% o] AL EAHOR = w A
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[0446]

[0447]

[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

[0456]

[0457]

[0458]

[0459]

[0460]

SE53 10-1120130

188, AL8L AAldlel glojAM, A7) & FF M= oF 96% o]dQl Ae SHLE s ¥

189.  A1181 AAldlell AAA, 7] F FH vl F 97% ol e 5EHORE dhe= FA

190. A8 AAldel oM, A7) & T vl oF 98% o] g s SHOR s v

191, A1181 AAldlell AAA, 7] F T vl F 99% ol e 5HORE dhe FA

192, AN8L AAldel oA, A7l & T vl oF 99.5% o3l A& 5HLR ks ¥4

193, A18L AAlelell glojM, A7) & F=F M= oF 99.9% o]}l A SHLE s §H

194, A180 AA ool oA, A7) AEE oHAEL F TE I o]Ae] PEG-1, PEG-2, PEG-3,
PEG-4, PEG-5, PEG-6, PEG-7, PEG-8 2 PEG-9¢] A& 5407 &= ¥4.

195. 180 AAldo] dojA, A7) AEE olAdAEL ) T 1 o)A PEG-2, PEG-3, PEG-4,
PEG-5, PEG-6, PEG-7, PEG-8 % PEG-9¢] AL EAO R st= FTA

196. A180 A A ool oA, A7) AEE o)HAEL F TE I o]Ae] PEG-3, PEG-4, PEG-5,
PEG-6, PEG-7, PEG-8 % PEG-9¢ AL EAOoR st FTA

197. A180 A A ool oA, A7) AEE o)HAEL F TE I o]Ae] PEG-4, PEG-5, PEG-6,
PEG-7, PEG-8 ¥ PEG-9%! AL EAHCoZ 3= TH

198. 180 AA o] dojA, A7) AEE o|AAEL ) T 1 o)A PEG-4, PEG-5, PEG-6,
PEG-7 % PEG-8%1 A& S5F o2 o= &4

199 A180 Aol lojA, A7) HeE o]HAEL s} = L o]Ake] PEG-4, PEG-5, PEG-6 &
PEG-79] A& ERo=Z 3= 4

200. A180 AA o] glojA, A7) AEyE o AAEL s i I o]Ae] PEG-4, PEG-5 % PEG-
62 AL EFJo7 3= FA.

201.  AI180 AAldlel 2o, A7) AeE oA S dh i 1 o] PEG-4 ¥ PEG-5% A&
ERQow 3= 34,

202 A180 AA ol ol , A7) Aed o|AAEL s T 2 oA PEG-5 = PEG-6¢S] A
EHo= 3= 34,
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[0461]

[0462]

[0463]

[0464]

[0465]

[0466]

[0467]
[0468]

[0469]

[0470]

S=50d 10-1120130

203. A180 AAefoll JojA, F7] HdEE o|FJAELS St Ee 1 o4k PEG-4 ¥ PEG-69] A

205. (a) Holx 3hfe] FBEo oA PEGEIE A ¢F2 B-2036 % PEG3} B-2036 oA A Sl dhd}te]
PEG-4, PEG-5 ¥ PEG-69] A1 H& FHv|E Hojx thE shfe] Fid 9lojA] PEGSIE X 982 B-2036 ¥ PEG

=]
T
3 B-2036 o]AASo] thdt PRG-4, PEG-5 T PRG-62] A2 RE Zu|ol= g=Za, 9 A Z(starting
composition)& Tho] F

3k
FEZ 2Yste A,

(b) & H-EE=(each fractions)d WwA¢], wE RES MZH (sampling of fractions)el UoIA,
PEG3} = A ¢k& B-2036 % PEG3} B-2036 o)A A Eol W3l PEG-4, PEG-5 % PEG-6 oJAAEL TFn= Hds)
= oA, ¢

(c) 7] PEG3}=®] & B-2036 2 PEG3} B-2036 o] A S0 thdled PEG-4, PEG-5 % PEG-6 ©]A A
59 s (enriched) #2 T ¢ 2AZAMEG 7] §F 24ENM H 23, A7) FEE9 BFRE
o A dedoz AFsle A7) % 2AAEBS 55 @AE L8k PEGEIE A 22 B-2036 2 PEG-1,

PEG-2, PEG-3, PEG-4, PEG-5, PEG-6, PEG-7, PEG-8 % PEG-9Z o]Fojzl o ZHE e s} & 1 o)
o] PEG3} olBAES Tl ¢ AENEH 5 £AES Axs] A 4.

A3
Add 1
ol wg I2utEadvd o PRGE A s=28 A (B-2036-PEG)S SHE FF A Ex ZA

(Maintain or Decrease Level of Aggregate of Pegylated Growth Hormone Antagonist (B-2036-PEG) by Anion
Exchange Chromatography)

B-2036 PEG §3& F+9 FA(
1

T= oJetE- 5, F FF 63 olstR) e A
E3] 40l 20033 8¢ 259 =

(e
N
A
i
e
&2

AT
2l i A|P-107,891% "% ié% 2 ue FF
o] o)A ETEES E¥ste AT EEY A Ax o vehd ukel o] AlxE BI(EA F3HA B-
2036)5 ZEWEA(starting material)Z AREste] @49 & AqAT. (B-2036S F535h7] f%h) wa
(fermentation)® Cunningham et al.9] v]&5= E3] #5,849,535% ] Yebd vhel o] Axd didw w4
Al 2~®(recombinant E. coli expression system)olA 3% ¢ith. B-2036 Ble] AAE A7) n3dEF+ E5 =

4 A(P-107,891) Sol LR wpe} o] QAT o]oA, o] BHE d7]9] ERGAE 1o veRd wiel 3
o]  %7] PEG3(initial pegylation) % AFA AsE FErE 289 (hydrophobic interaction
chromatography) ©AS AF&3}e] g gto] ulg} B-2036 PEG7F A=A, AV 254 A5x4 d=2nE1dy
I (A 2)o w2 A7) B-2036 PEG:= pH 7, 26mMe] E](TRIS) €5 (Hdd 2, WA 3, S =2FAE 2
o] FAo e} o] pH 42] AF olAElo]|E(sodium acetate) 9EF thal)o = UF/DFE AT, o]ojA], o]z 3t

HZE(retentate)oll Q Sepharose FF A# 7 Lo]l& w3 AZnlE 183 (Q Sepharose FF column strong
anion exchange chromatography)”’} Fel®tt, 2 ©AE 77 b2 A PEGEE TE(species) S EFS 9T
52 B35 APl WE(API release)°l O:rLHL PEGE} FE9 X (distribution)E 95 5 Qdvt. 2 A
%2 PEG3S} BI(B-2036 PEG)S] PEG-4, PEG-5 ¥ PEG-6 2tEES wFAZth. A7) 222 25mMe] E@] A (Tris)
of el 0 WA 250mMe] NaCl=ZHE 2] 20 CV AQ W3k, pH 7.0 ool ALs= HE &4 oA 9 pH
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[0471]

S=50d 10-1120130

7.0, 26mM EF~E ARES 2 CV AlHl oJste] 2@ th(The product is eluted with a 20 CV linear
gradient from 0-250 mM NaCl in 25mM Tris, pH 7.0 following equilibration steps and a 2 CV wash with
25mM Tris, pH 7.0). 7] F-¥&E(fractions)e] ¥4 Ao 2, EZAE 20 el nhe} o] SDS-PAGE
g2l CEE AMEste] Fafn). o]et #d o]de =& Fxstel. | 2u|ARFE(Somavert ? ; Pharmacia) 7}
ARvEIYY ZZAARFE 75% o]/ PEGA+5+6(AIl F-E) H 94% o]/ PEG4+5+6(mEA| R HE) B
0.5mg/mL ©]4+e] E£¥ 7|F(pooling criteria)®] CEoll 29]&to] 4@ REEZRE Z2AM =3"EY. oF,
E292E 1o vERd viel o], AV HAAES A7) B-2036 A T8 UHAE Ete] A EIAT
(carried through the remainder of the B-2036 purification process). 7] H®E(fractions)? A& 2
Z3(pooling) %, 47| Eolzl(pooled) & 2 ZHF APIZ SEHPLCol| ol #2413 A, o3t ©x 7}53h
SHELZ BHAHA @t ook #HH3te] ol 1S T3t
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[0475]

& A 0f(PROCESS CONTROLS)

fars §
=]

chel Z=EF(UNIT OPERATION)

(PROCESS DESCRIPTION)
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B-2036 PEGS] S-Sepharose FF SF & (%ol2 wd IJ=2uieady FX)de] H7HAY 2% axisE Hrsr] ¢
g Ze AA|Ye] FA(Small Scale Procedure for Evaluation of the Effect of Additives on S-Sepharose
FF Aggregation (Cation Exchange Chromatography Resin) of B-2036 PEG)

1.5mL¢] S-Sepharose FF A (53 Bu2 AEFH(settled))7} 15mLe GAIEE 7] Fro| A7)
A7] A= @ld Adk(protein binding) S €8te] pH 4, 25mMe] A&F olAlHo]E(sodium acetate)oll A 7}
# 1% HAA & 1ml2 7 H A wep AzEJAY. 2 AA I3 F, AR A (supernatant )
(AR oa)FHEa, welx v (decanted), HZEULE. A7) 2" =% AAE(rinsed resin pellet)
ol pH 4, 25mMe] AF oFAlHlo]E(sodium acetate)ollA H7Fd 1% HA7FA] €4 2.5ml7} H7rEa, ©A 32
ZREYN(ZRZSAE 2, @A 1 WA 39 Wl odle] A|lxw) B-2036 PEG <F Smge 38 UF/DF HEE
&S H7lerlnh. ololA, A7l FAE 7] SdelA A-AEEHA M 2-24 AlZbEt A Z3st wl
FEATE. WF -, 7] AL gaEE HAa, AV A Ee ek HUlEAT. ojo]A, pH 4, 25mMe]
AF oMAHOIEdA H ke 1% M7kAl &9 2.5m1 2 2.5M9] &F FEFO|E 0.25mlE A JAE] HUHE

of wet 7] FARFE 47] B-2036 PEGE &Elakalth. 7] A (resulting solution)oll A 7] A& A
@ 203 FEsA Edten wigEAT. wgE 0 A7l AFAe ARl o BEHI

(retained), ®4& #std A71¥E wjA Z=ZvlE2 9] (Z, SEHPLC(size exclusion HPLC)®l 2Jslo] ufahzith
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API

EES

S

W FAE AHESt] doj 2

A3 22 ZL R (Small-Scale)e] FA

S=50d 10-1120130

K

3.3g/12 2=4 $X
g} 1.5mle] 4|

i 2ol b H7HAE 4249

2.5M NaCl/acetate pH 4, 1:10 v/v9

YL 74
Aol o @ 8]

24hr incubation all 1% except s noted

Additive/Condition % Aggregate
control 21.5
6M urea 6.0
CHAPS 18.7
Sarcosyl 9.3
PEG 3350 20.3
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[0494]
[0495]

[0496]

[0497]

[0498]

[0499]

[0500]

[0501]

[0502]

S=50d 10-1120130

Isopropanol 19.3

n propanol 24.7

n butanol 27.1

pH 7.7 50mM TRIS 30.3
control 32.2 overnight hold

7.5M urea 10.7

6M urea 8.1

3M urea 32.3

1.5M urea 35.0

tween 20 19.3

methanol 33.7

ethanol 33.5

5% sucrose 31.6

mannitol 30.8

1% polyphosphate 61.2

0.1% polyphosphate 42.5

0.01% polyphosphate 33.6

25mm_phosphate pH 2.2 19.7

25mm phosphate pH 3 22.3

25mm_phosphate pH 5.5 63.1

25mm phosphate pH 6.5 42.9

25mm_formate pH 4 29.0

control 1 31.8

control 2 31.1

Ao 3

RPHPLC #24] 7]<(RPHPLC Analytical Technique)

H I ARIES] o] w3k YA ZFE]] Q-Sepharose A F-EEol|A RAE = PEGE TE(5, PEG-
4, PEG-5, 2 PEG-6)¢] o 4= (percentage)® RUESFT 1 %k W7kek7] $13ko] RPHPLCE AHS-3HSIT.
7} Q-Sepharose 25ul(5¢]<& 3k A, 9o Mg 1 Fzx) HF8(0.5 WX 1.3mg/mLe] T %

HE 71A)o] Zorbax 300SB-CN A (4.6mm><150mm; 3.5um; Part Number 863973-905; serial number
USMJ001205) 0] 2= 21tk o]54F A(Mobile Phase A)& 0.1%9] E]ZFQ ZolA|EXH(trifluoroacetic acid)
oln]  o]FAt BE oA EYEH (acetonitrile)ol A 0.085%2] Eg]EFQ ZolA|EAM trifluoroacetic acid) &2
TAET. AN ATES] U PEGEF FEHES EEst7] Skl tr]2 = A 1.0nl/min®] fEFO R 207F 40
WA 50 percent Buffer B¢l A3 W3l%(linear gradient)”} AF&E AT, &3 % (absorbance)E 214mm= 24
ZRoPAA=

ol &= 2 WA 4o EAJE wpe} o] RPHPLCO 93t ozl Ad= BAME 7195 (CE)ol st
g Aol FAlE . EE GAHel (E B4 VeSS 93 ol A 42 Hxale)

X3
7} PEGE} £E9 HAEES @] 93 259 2AR A7)|GF 93 Ha8|A9ES Q-Sepharose FEE
o] B4

(F-5 7 WA 182 RPHPLCOl &A= EAHJT-E 4 %)

BE(frac| =¥&%= | % PEG-2 % PEG-3 % PEG-4 % PEG-5 % PEG-6 % PEG-7 % PEG-8
tion) (mg/mL)

2 0.59 0.0 0.0 2.8 26.3 39.6 25.3 6.0
3 0.88 0.0 0.0 4.6 28.6 44.8 18.8 3.2
4 1.04 0.0 0.0 5.8 28.1 48.6 15.9 1.7
5 1.16 0.0 0.0 6.2 28.3 49.8 14.1 1.6
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[0503]

[0504]

[0505]

[0506]

[0507]

S=50d 10-1120130

6 1.23 0.0 0.0 5.4 29.9 54.5 10.2 0.0
7 1.27 0.0 0.0 5.2 33.0 54.1 7.7 0.0
8 1.27 0.0 0.0 5.3 39.3 50.6 4.8 0.0
9 1.27 0.0 0.0 4.5 49.9 41.8 3.8 0.0
10 1.24 0.0 0.0 5.1 59.5 33.1 2.3 0.0
11 1.21 0.0 0.0 6.2 65.9 25.4 2.5 0.0
12 1.17 0.0 0.0 7.9 74.4 17.7 0.0 0.0
13 1.12 0.0 0.0 15.3 72.6 12.2 0.0 0.0
14 1.09 0.0 0.0 21.4 70.7 8.0 0.0 0.0
15 1.05 0.0 0.0 37.3 57.3 5.4 0.0 0.0
16 1.01 0.0 0.0 48.2 47.0 4.8 0.0 0.0
17 0.97 0.0 0.0 55.8 40.2 3.9 0.0 0.0
18 0.91 0.0 2.1 62.4 31.8 3.6 0.0 0.0
19 0.84 0.0 0.0 80.8 19.2 0.0 0.0 0.0
20 0.77 0.0 1.2 78.2 20.7 0.0 0.0 0.0
21 0.71 0.0 6.8 77.3 15.9 0.0 0.0 0.0
22 0.65 0.0 12.3 75.9 11.9 0.0 0.0 0.0
23 0.61 0.0 18.9 70.3 10.8 0.0 0.0 0.0
24 0.56 0.0 21.5 69.5 9.0 0.0 0.0 0.0
(o7& ol(Z, FE 7 Ulx] 18)L RPIPLCO] I8l % FA% HE5S vehio)

&

4

CE ¥ RPHPLCOl ¢]3] #9¥ Q-Sepharose FE5¢| A3 #HIvATES 22t o2 PEGS Fe &9
E- ¥ (Distribution of Different PEGylated Forms of Pegvisomant Across Q-Sepharose Fractions As
Determined By CE and RPHPLC)

% PEG-4 % PEG-5 % PEG-6 % PEG=7
fraction CE RPHPLC CE RPHPLC CE RPHPLC CE RPHPLC
7 5.2 5.8 33.0 30.3 54.1 55.6 7.7 8.3
8 5.3 6.5 39.3 39.4 50.6 48.6 4.8 5.5
9 4.5 5.5 49.9 52.6 41.8 37.3 3.8 4.6
10 5.1 6.1 59.5 63.3 33.1 27.5 2.3 3.1
11 6.2 6.5 65.9 71.6 25.4 19.5 2.5 2.3
12 7.9 11.4 74.4 72.7 17.7 13.9 0.0 2.0
13 15.3 17.2 72.6 71.2 12.2 11.6 0.0 0.0
14 21.4 28.4 70.7 63.7 8.0 7.9 0.0 0.0
15 37.3 42.6 57.3 51.6 5.4 5.8 0.0 0.0
16 48.2 54.0 47.0 41.8 4.8 4.1 0.0 0.0
17 55.8 64.1 40.2 32.5 3.9 3.4 0.0 0.0
18 62.4 71.5 31.8 25.2 3.6 3.1 0.0 0.0

B-2036 PEG 4, B-2036 PEG-5 % B-2036 PEG-6¢] w3 CE % RPHPLCS H|L

Jeht 9
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S=54 10-1120130

S0l W FEEo| YoM PEG-4EE2
HMES =2 HII5t7| /8 RP-HPLC
CE g¥Hof dlu

< —8— RP-HPLC

g 100 = CE

a.

53 80 j

oo 60

88 40

s 20

8 0 T | | i I I T

& 7 8 9 10 11 12 13 14 15 16 17 18

Q-Sepharose Fractions

[0508]
[0509] = 2. EAS A7|9% 2 9-4 HPLCYl 9Jste] #a= = nie}l o] 7 A 18¢] Q-Sepahrose H-EE A A
S+ B-2036 PEG-4 TE9 HAES = H v
S0|2 W 2B YoM PEG-5EE2
HMES| k=2 HII57| 2/8F RP-HPLC 2
CE el Hlm
o) -o—RP-HPLC
& - CE
g 100
Bg 80
(6]
%.é 60
;C;c% 40
o 20
[¢b]
o- O I 1 I ) I T T I i I
7 8 9 10 11 12 13 14 15 16 17 18
Q-Sepharose Fractions
[0510]

ZAF A7)9% 2 9-4 HPLCY 95ty BGEEE vl o] 7 WX 189) Q-Sepahrose F-EEo|A @A

[0511] X 3.
£ B-2036 PEG-5 T&59 HAES I=A wu
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[0512]

[0513]

[0514]
[0515]

[0516]

[0517]

[0518]

[0519]

[0520]
[0521]

[0522]

S=509d 10-1120130

S0 W BESo oA P EG 65 =2
HMES| k2 HIISI7| 2|8t RP-HPLC &
CE & o| vl
o —RP-HPLC
5] - CE
D 10
S 80
23 60
85
c2 40
°?
&
O T I 1 T 1 T
7 8 9 10 11 12 13 14 15 16 17 18

T
9
Q-Sepharose Fractions

= 4. ZAR A719% 2 -4 PLCA 93te} BaEE nish o] 7 WA 189 Q-Sepahrose FEEAA wA
E+ B-2036 PEG-6 £E2| HAES Zy=H vl

Ao 4
CE 4 71&

Q-Sepharose 50| tha¥ 22 BAF HA7]gEed ot EA =Tk, 50/me] W A% 2 37cm]
f& Zdol(effective length)E zFe= ZAZLE 20psi oA 1087 1.0N NaOHZ #2353l o]ojA] 2087 4
5 &4EA(running buffer)o® #©xdle] ZAHFATH conditioned). 7] F& =N 40mM EAFXEFAH
(phosphoric acid), 4mg/mL 0'0-Bis(2-¢}mj:=x 2 )Z 2] oeldll Z2]F(0'0-Bis(2-aminopropyl)polyethylene
glycol), 0.1lmg/mL Z&]old@ LAlo]=(polyethylene oxide), pH 1.9-2.02 10X UM (10X stock solution)
2HE AzEn BAT do FojglE(clogs)s o8 7 de YAES AAS] f8d 0.22m HEE F3)
o of et}

AMZ 51X =N (sample dilution buffer)(40mM F X2 AH(phosphoric acid), 4mg/mL 0'O-Bis(2-o}
g2 )EZgo|dd 2] (0'0-Bis(2-aminopropyl)polyethylene glycol), pH 1.9-2.2) T+ o5 =Ny}
AEHE A 380 F4HE As W] fstd AE5S A2o= U, 0.5mg/ml P]wHe] HEES &
A E X k. 0.5mg/ml o] BEEL AR Fil(neat) FYHJ W, WA 2 Omg/mL 239 FEE 7t
= AZEELS AE I SF5HE A 2.0mg/mlE A H AT, AEEL 0.5psi FEelA 10-60% F<F B
Aoz FYHJG. ME FYo oA, 7] AES FF5A717] H3te] 0.5psiY oA FF5 25 AS 3
27 FHsit. AEES HA 30T 2%, 30kVelA 26%3F BElEow, 214l 4] #EHATH A7) =
A A ZF AE FYol kA 7] BAlR HoriE Holdle MEES AlAs] kel 20psicllA A
o1& 137+ 0.1IN NaOH ¥ 2%7F 4% 5oz Axmdet. 7] AEFELS 25-30C 9 2= A=At

electropherogram) 2] A= o] 23} I 5 Alolg] 7Pt Wre Ao daEs B w
2 AEEYer, FA-E HF HME(corrected area percent)”} AALE AT},

Aol 1, FRZFAE 1, dr74] 4ol HA1E kol A dEd WS ARSSte], (ROl ko] doxl A
Tz A7 = 2 WA = 4ol yERg ¢

Ao 5
Al 9 A3

Q-Sepharose F-&E0°] th¥ £ CEol 93ted AU, 50me] HHF 274 2 37cme] F& Aol
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[0523]

[0524]

[0525]

[0526]

[0527]
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(e}

(effective length)Z zt+= RAITE 20psi GEHolA] 1087F 1.0N NaOHE & 23lar o]o]A 2087 9% =9
(running buffer)o & #xdle] ZHFATH conditioned). A7) G5 &=, 40mM FFZAH(phosphoric
acid), d4dmg/mL 0'0-Bis(2-¢lrx=2 =2 )Zeo|eddll  Ze]Z(0'0-Bis(2-aminopropyl)polyethylene glycol),
0.1mg/mL Z& o2& FALO]=(polyethylene oxide), pH 1.9-2.0-2> 10X ¥ M (10X stock solution) > ZH-E A

¥ BAE el geoje]E(clogs)S o1 = e dAES AASH] flste] 0.22m ZBEE Fate] o 35

Z 3)A =M (sample dilution buffer)(40mM 2322k (phosphoric acid), 4mg/mL 0'0-Bis(2-o}
YZgolgdd Z2]=(0'0-Bis(2-aminopropyl)polyethylene glycol), pH 1.9-2.2) X % oy}
Aol FHEol FAEE S WA il MEES Ao= vglvh. 0.5mg/ml M MEES
2 AZEL A A ial(neat) TYHALH, THH 2 0mg/ml Z279] &
3le] 2.0mg/mL= 3AFHATE. MEZEL 0.5psi oA 10-60%
RolA, A7l AES SFA7]7] 98kl 0.5psie] tEelA s —?}w
30T &%, 30kVellA] 2587 BEl= o, 214mellA] #2E QAT
A BorRE doldles MEES AlASI f] 3t 20D51°ﬂ
=k A7 MEELS 25-30T 9] XA A4 w

o o 1o
>

%o oo
O

e oft K Nl

O o
a0 I
L
o

i ol
I 2

,d
i
i
4y e
o
=
~

o
Y
o b

H
=
o
(&)
jmm
i
—
A
)
SE
o
ot
5{9 >
Nv

™
e °£
LU
[\
A
)
Y
[

H né

Al T (electropherogram) ZA¥= o]x3h= I AE Aleld 7HE w2 XA I3 E FEFl wet
AEFEPF o F=AE WA FHAE(corrected area percent)”} AAtE AT,

A 1, E29XE 1, 9A 4o /Al vk} @A et Wil we, CEoll olste] dojxl A=
3171 ®& 5adl YER} k. PEGEE oldAIEY vF E(pool)S F FEEEAY 48 7]F(criterion of
accepting as a pool fraction )g ARESle] A REH, A7 BEELS 74% o]4e] PEG 445+6(A1 B, 94%
o]d2] PEG 4+5+6(m}x8F F-3) Z 0.5mg/mL ©]4e] AHES A CEell oJ3}te] #A = EP 6 W= 259 F-¥
(3H7] & ba Fx)E olelgt V|FES A&t MEEI E2 AFHATH. 7] UF/DF#3 S4Ed 2 43y o]
Ro}Z (combined pooled) F-E-Eol &3t CE £4o] & FAt. 7] FEES A8sn A7) &
ol (pooled) &2 9] &4 A= A7) PEG-4, PEG-5 R PEG-6 o] FAE°] 5FHASS HAFT. o]& HERY
= 7] & 5bE FFshe).

;oo
ot

X ba
Fracti-o| Protein Conc.| PEG-2 PEG-3 PEG-4 PEG-5 PEG-6 PEG-7 PEG-8 PEG
n # mg/ml (44546)
1 0.23
2 0.65 0
3 0.91 2 18 40 32 9 60
4 1.06 3 19 41 31 6 63
5 1.15 4 22 43 27 5 69
6 1.21 4 26 44 23 3 74
7 1.27 3 28 49 20 80
8 1.28 3 25 55 17 83
9 1.28 3 25 60 12 88
10 1.27 4 30 58 8 92
11 1.25 4 47 43 6 94
12 1.23 4 52 39 5 95
13 1.20 3 62 31 4 96
14 1.15 5 70 23 3 98
15 1.11 6 69 24 1 99
16 1.06 10 76 15 101
17 1.02 23 70 7 100
18 0.98 31 63 6 100
19 0.94 44 50 5 99
20 0.90 54 41 5 100
21 0.84 60 35 5 100
22 0.78 66 29 5 100
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[0528]

[0529]

[0530]
[0531]

[0532]

[0533]

[0534]

[0535]
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23 0.71 77 21 2 100
24 0.64 82 16 2 100
25 0.58 2 83 13 2 98
26 0.54 9 74 17 3 94
27 0.50 18 68 14 0 82
X 5b
Fraction # Protein PEG-2 | PEG-3 | PEG-4 | PEG-5 | PEG-6 | PEG-7 | PEG-8 PEG
Conc. mg/ml (445+6)
UF/DF#3 pool 5.86 5 21 33 30 9 1 84
Pooled 1.04 25 38 30 7 93
Fractions
A8 6
zq]z = 2 AE oq]

Q-Sepharose H-¥E59°] tS3} & (Eol|l 23te] EAFATt. 50me] WH 273 2 37eme] §& 2ol
(effective length)& 2zt A7l BAl#S 20ps1 oleo|A] 1.0N NaOHZ 10%%F @ A38}al olojax] g% oo
(running buffer)o@ 2087+ Y23l A9 (conditioned). A7 A% kEol 4omM EAEAL
(phosphoric acid), 4mg/mL 0'O-Bis(2- O}Uliﬁi-ﬂ):‘—xﬂoﬂgﬂ* =2 & (0'0-Bis(2-aminopropyl )polyethylene
glycol), 0.Ilmg/mL ZHz]ol€# KAlo]=(polyethylene oxide), pH 1.9-2.0-2 10X ¥1¥(10X stock solution) S
25 AzEL ZAF Ul Folg]lE(clogs)s o1& + e YAES AAS7] 98t 0.22m ZHE F3)
o] o= Q).

m“

AMZ 34 FN(sample dilution buffer)(40mM X2 AH(phosphoric acid), 4mg/mL 0'O-Bis(2-o}
nrzga)Zgoedl F2]F(0'0-Bis(2-aminopropyl )polyethylene glycol), pH 1.9-2.2) & 95 dZdz}
AEEE Aol §3EC] FAE= AS 7] Skl HEES A2 vglth. 0.5mg/nL PIvke] BEES &
A=A AT, 0.5mg/ml o] WEEL A HA eFil(neat) %7510101:!:] vhA 2 Omg/mL Z3He] FEE 7t
T AEES AE I S4FHE A 2.0mg/ulE A FH AT, MEES 0.5psi dEelA 10-60% F<F B
ATor FAEAT. AFE Fo oA, A7 HES 535717 0:5}04 Dpsie] dEelA A7 dF $4F
NG 3% FYEAT. AEEL H4 30T 2%, 30kVelA 2583 R, 214mol A ARG, A
7] EAES A 4 ME FYol UM 7] EAE HoRRE Holdlve MEEES AAST] Hste] 20psiel
A o= 0.IN NaOHZ 187 9 %5 gF oz 287 AxHdr). 7] AZEL 25-30C9 2=oA A3
ATt

A719 % (electropherogram) 23t o] $-3t= 335 Alole] 714 wre x| He| ¥ 3= o) what
HqEEon, 4" WA s AE(corrected area percent)”’} AAFE ST,

A 1, E29AE 1, 9A 4o /Al vk} @A e Wil we, CEoll olste] dojxl A=
3t7] 3 6aoll YERY Qlth. PEGEE o|AAESY w5 F(pool)E EF FEEEAY F& 7]FE(criterion of
accepting as a pool fractions)& AFE3le] AZHW, 7] FEEL 75% ©]42] PEG 4+5+6(A1 FiE), 94%
o]’d¢] PEG 4+5+6(mFA|F F3E) B 0.5mg/mL ©]3e] 24 ES AMESE CEAl ofste] &A €t 3 WA 209 F

EE] & 6a FH)2 olHd VFES AMEete] AYEL E2 AFEAJv. 7] UF/DF#3 S¢EAMIC %
A E54) L AFE o] Eokzl(combined pooled) F-i-Eol tidl] &g CE Ao Fd=HAT. 7] FEES A
gt Y &, A7 EolXl(pooled) A w4 A= 7] PEG-4, PEG-5 R PEG-6 o]dAEC] #F5HAU
=& HojEr. ol& e+ 7] & 6bE FEshet.
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[0536]

[0537]

[0538]

[0539]

[0540]

[0019]

[0020]

[0021]
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X 6a
Fracti-o| Protein Conc.| PEG-2 | PEG-3 | PEG-4 | PEG-5 | PEG-6 | PEG-7 | PEG-8 PEG
n # mg/ml (4+5+6)
1 0.17
2 0.59 3 26 40 25 5 69
3 0.88 5 29 45 19 3 78
4 1.04 6 28 49 16 2 83
5 1.16 6 28 50 14 98
6 1.24 5 30 55 10 100
7 1.27 5 33 54 8 100
8 1.27 5 39 51 5 100
9 1.27 5 50 42 4 100
10 1.24 5 60 33 2 100
11 1.21 6 66 25 3 100
12 1.17 8 74 18 100
13 1.13 15 73 12 100
14 1.09 21 71 8 100
15 1.05 37 57 5 100
16 1.01 48 47 5 100
17 0.97 56 40 4 100
18 0.91 2 62 32 4 98
19 0.84 0 81 19 100
20 0.77 1 78 21 99
21 0.71 7 77 16 93
22 0.66 12 76 12 88
23 0.61 19 70 11 81
24 0.57 22 70 9 79
X 6b
Fraction # Protein PEG-2 | PEG-3 | PEG-4 | PEG-5 | PEG-6 | PEG-7 | PEG-8 PEG
Conc. mg/ml (445+6)
UF/DF#3 pool 3.51 9 27 37 22 4 36
Pooled 1.08 22 46 28 5 96
Fractions
Boabgo] gloja Ajxgt B-2036 2 AZ3 B-2036 PEGOl thale] AwsiiAnt, S AFe] fle
g, 2 dYe IRF AW S22 EE o9 uighAl, PEGSE QIF A% SEE = ol didA|, HEE PEGS
2 A SER = o9 thdkA|, PEG3} wrwa | PEGE T2 PEGS} A (e ZZH(E)(fragment(s)))olE
A Zrell olw gk A 23 PEGEF A =28 28A, A3 PEGE A 28 tidAld e Ah8d S Qo
=59 2ud 49
T 1A= A9¥E 1(SEQ. ID. NO. 1)ol A-&alE B-20369] ofn:it H9E YehllEs =dolth, & 1A
o o1, W) B280 2 BAN PBG 5} FRAGE & A el A ANE B w5
9N FHAF 7hedt X YERIAIRE, 9719 91X EF7F PEG ©@helel o) sHAR 2 et )es
%946}0401: G wEAEAE, 7 B-2036 B4 @ 4 WA 6709] PG w917t gAY
% 1BE B-2036¢ Ez|Adylol= oA &E<E("Trisulphide(+32 amu") & ¥EADS F+Z2E 47| B-2036

o] n}LA s FE)("Native GHA"Z HA]) 9} vlwsle] YeR) =
o oA} HPLCOl| o]sle] ¥

2

k1
rir

EAH A79E

Edoltt,

wx = npe} Zo] 7 WA 189 Q-Sepahrose FF H-&
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Soll A LAEE B-2036 PEG4 FE HAEES Tg|xH o vt o},
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o
=
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x
Me

[0022] % 32 BAE A7YE %

SolA 2AsEE B-2036 PEG-5 =

i »d
& J% &

o

=

-

(ep}

Es

| 1o

_O‘L

2

[0023] T 45 BAF Ar|ds 2 92 HPLCo| ¢Jshe] dwhE]&= ule} o] 7 Wi#] 189] Q-Sepahrose FF -
EollA A= B-2036 PEG-6 $E HAEE g2 A o= vugk ZHoth
=g
E%]a
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o
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S & O
® &
e @
& @
g 6
&
@
@
Q

@eeeeeeeeee@qa
=g <§
Ceooenoess® Eod®

YENHe

_71_



10-1120130

s==4

E91b

(nwege+) JAIHATINS 141
H00?

_72_



k1

k1

¢
N

)

¥
(4]
| 100
& 80
oo 60
< 20
N 0
[eb]
[a

S0|2 w3t FEE0| UM PEG-4EE2
HMES| 25 HII517| 98t RP-HPLC &
CE "ol Hlm
—o— RP-HPLC
- CE

—

i T I I T T T
7 8 9 10 11 12 13 14 15 16 17 18
Q-Sepharose Fractions

20|2 W3 FEE0 A0AM PEG-55E2
HMES| ok2 HIlsl7| 918k RP-HPLC &
CE "ol Hlu

© —8—RP-HPLC

1

S - CE

on 100

5 2 80

(0]

82 60

=8 40

55 [ =

© 20

(]

a- O I T I

I T T T T L T
7 8 9 10 11 12 13 14 15 16 17 18
Q-Sepharose Fractions
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k1

rg,

=02 w3 B2 =0 oM PEG-6E S 2
HMES| k=2 HIISH7| @8 RP-HPLC &
CE 9ol bjm
© ——RP-FPLC
3] - CE
o 100
S 80
23 60
85
=3 40
g o
S o
&
O T I T ) T )

T I T
7 8 9 10 11 12 13 14 15 16 17 18
Q-Sepharose Fractions

EEE

<110>
<120>

<130>

<150>
<151>

<160>

<170>

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

<400>

BOYLE ET AL.
PROCESS FOR DECREASING AGGREGATE LEVELS OF PEGYLATED PROTEIN

161765.00521

US 60/412,227
2002-09-20

KopatentIn 1.71

1

191

PRT

Homo sapiens

1

Phe Pro Thr Ile Pro Leu Ser Arg Leu Phe Asp Asn Ala Met Leu Arg

1

B) 10 15

Ala Asp Arg Leu Asn Gln Leu Ala Phe Asp Thr Tyr Gln Glu Phe Glu

20 25 30
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Glu Ala Tyr Ile Pro L

35

GIn Thr Ser Leu Cys P

50

Glu Glu Thr Gln Gln L

65

Leu Leu Ile Gln Ser T

85

Phe Ala Asn Ser Leu V

Leu Leu Lys
115

Glu Asp Gly
130

100

yS

he

vs
70

rp

al

Lys Phe Asp Thr Asn Ser

145

1

50

Glu Gln Lys Tyr Ser Phe Leu Gln
40 45

Ser Glu Ser Ile Pro Thr Pro Ser
55 60

Ser Asn Leu Glu Leu Leu Arg Ile
75

Leu Glu Pro Val Gln Phe Leu Arg
90

Tyr Gly Ala Ser Asp Ser Asn Val
105 110

Asp Leu Glu Glu Lys Ile Gln Thr Leu Met Gly

120 125

Ser Pro Arg Thr Gly GIn Ile Phe Lys Gln Thr

135 140

His Asn Asp Asp Ala Leu Leu Lys
155

Gly Leu Leu Tyr Cys Phe Asn Ala Asp Met Ser Arg Val Ser

165

170

Asn Pro

Asn Arg

Ser Leu
80

Ser Val
95

Tyr Asp

Arg Leu

Tyr Ser

Asn Tyr

160

Thr Phe
175

Leu Arg Thr Val Gln Cys Arg Ser Val Glu Gly Ser Cys Gly Phe

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

<400>

180

2

191

PRT

Homo sapiens

2

185 190

Phe Pro Thr Ile Pro Leu Ser Arg Leu Phe Asp Asn Ala Met Leu Arg

1

5

10

15

Ala His Arg Leu His Gln Leu Ala Phe Asp Thr Tyr Gln Glu Phe Glu

20

25 30
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Glu Ala Tyr
35

Gln Thr Ser
50

Glu Glu Thr
65

Leu Leu Ile

Phe Ala Asn

Leu Leu Lys
115

Glu Asp Gly
130

Ile Pro Lys

Leu Cys Phe

Gln Gln Lys

70

Gln Ser Trp

85

Ser Leu Val

100

Glu Gln Lys Tyr Ser Phe Leu Gln Asn Pro

40

45

Ser Glu Ser Ile Pro Thr Pro Ser Asn Arg

95

Ser Asn Leu Glu Leu Leu

Leu Glu Pro Val

90

Tyr Gly Ala Ser

105

60

75

Arg Ile Ser Leu

80

Gln Phe Leu Arg Ser Val

95

Asp Ser Asn Val Tyr Asp

110

Asp Leu Glu Glu Gly Ile Gln Thr Leu Met Gly Arg Leu

120

Ser Pro Arg Thr Gly Gln Ile

Lys Phe Asp Thr Asn Ser

145

150

135

His Asn Asp Asp

Gly Leu Leu Tyr Cys Phe Arg Lys Asp Met

165

170

125

Phe Lys GIn Thr Tyr Ser

140

Ala Leu Leu Lys Asn Tyr

155

Asp Lys Val Gly Thr

175

Leu Arg Ile Val Gln Cys Arg Ser Val Glu Gly Ser Cys Gly Phe

180

185

190

_76_

160

Phe
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