WO 2005/055946 PCT/US2004/041004
1/24

FIGURE 1




PCT/US2004/041004

WO 2005/055946

2124

FIGURE 2

93d-VS-dND

o
-

aselsjsuenyjf|eis

B

B-dan

1100 '3
ul paonpoud

4809

1 9VNIED-O

§



PCT/US2004/041004

WO 2005/055946

324

FIGURE 3

0§

(s1y) suny
Gy oy 1 0g STA 0¢ ¢l 0l G

"usbodnan |

EEER)

sjel ut suisjoud pajegel-[je;,] J0 uopoaful snjog Al

01000

00100

0000

(qwyB1) ujajoid 4899

00007}



PCT/US2004/041004

WO 2005/055946

4/24

FIGURE 4

. (saH) meig o awn)
0s1 00t 05 0 oG- Qot-

)

.00 X 08M

Sinoy ( je "A’| paJajsiuiuupy
(By1/61 052) sjuenep 4809 0} osuodsay DG OSno



PCT/US2004/041004

WO 2005/055946

5/24

FIGURE 5
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FIGURE 6

175 amino acid variant

MTPLGPASSLPQSFLLKCLEQVRKIQGDGAALQEKLCA
TYKLCHPEELVLLGHSLGIPWAPLSSCPSQALQLAGCLS
QLHSGLFLYQGLLQALEGISPELGPTLDTLQLDVADFAT
TIWQQMEELGMAPALQPTQGAMPAFASAFQRRAGGVL
VASHLQSFLEVSYRVLRHLAQP (SEQ ID NO: 1).

174 amino acid variant
TPLGPASSLPQSFLLKCLEQVRKIQGDGAALQEKLCATY
KLCHPEELVﬂLLGI—ISLGIPWAPLSSCPSQALQLAGCLSQL
HSGLFLYQGLLQALEGISPELGPTLDTLQLDVADFATTI
WQQMEELGMAPALQPTQGAMPAFASAFQRRAGGVLYV
ASHLQSFLEVSYRVLRHLAQP (SEQ ID NO: 2).
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FIGURE 7

Testing growth conditions — washing 1Bs

37°C, 1mM (final) IPTG 1B vields (~0.7-1g/L}
Medla | Buffered pH | Time |  wel IB pellet (mg)

1.1 LB nla Shr 120

2. TB | 7.4{K-PO,) | Shr 230

3. TB 6 {MES) Shr 170

4.] LB n/a o/n 180

5. T8 | 74 (K-PO)| o 250 0

148 I. e
Cell samples, loaded equally by bg "]
(betier exprassion of overnights more apparent} D
5 ;)

1. #1lysate, supe 10, #4 lysale, supe o
2, #1 lysale, pellet 11. #4 lysats, pellet s W
3. #11final B 12. #4 final 1B
4. #2lysale, supe 13. #5 lysale, supe
5. #2lysate, pellat 14. #5 lysate, pefiel z |
8. #2nhnaliB 15, #5 finat 1B ok
7. #3lysale, supe
8, #3lysale, pellet
9. #3final B &

Purified IB's are shown in lanes 3, 6, 9, 12 and 15. Note IB lanes loaded at approximately
Y the amount of the preceding lane (based on predicted pellet weight).
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FIGURE 8

Western Blot Analysis of Refolded G-CSF
Native Polyacrylamide Gel Electrophoresis

1 2 3 4

) Lane 1, Neupogen
iy 35 Bl Lane 2, G-CSF020604
i i% 'u'%ﬁ'%g" (active)
Lane 3, G-CSF021004
(inactive)
Lane 4, G-CSF021804
{to be assayed)

G-CSF020604 and G-CSFD21004 came from the same batch of
refolding reaction. The only difference was that G-CSF021004
was saved from the Mowthough of G-CS5F020604 by adjusting pH
and reloading onto SP Sepharose. G-CSF021804 was a separate
refolding batch.

After SP-sepilarose you see only one band by Coomassie stain or Western,
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FIGURE 8
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FIGURE 10
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FIGURE 11A

PDBE
13D

Protein Organism EC# GenBank / GenPept  SwissProt
‘ B Arabtdops.'s 3

Arab!'dopsis 4. ACUD3981 AAF99778 1 QBVZJU
thafiana AY0B4135AAL36042.1 QOFRR9
AY124807 AAM70516.1
NC_003070NP_172342.1
NM_ 180609 NP 8509401
B ]

| Afabid s.vs

R

«-2,3-sialyltransferase "Bos taurus

(ST3GAL-IV)

0-2,3- s1alyltrans{erase : © '+ Bos taurus
(StSGaI vy oo o 0 .
«-2,6- s;alyltransferase Bos taurus
(SIal?b)

o-=2.8- malyllransferase" o Bos raurus i
(SIATBA) »: AT R
-2 8-sna1yltransferase Bos taurus
(SlatBD)

s e

S-SIaIyItransi;ec

A .
STESkt: I (SiatB ) e ﬂf.éw : :&%-= BN
CMP ¢-2,6- Bos taurus 4.99. Y1511 CAA75385 1 018974
sialyltransferase (STEGal NM_177517 NP_803483.1

) y _ -

siaiyllransféfé§€ [ ICHENRRE BOS taurast -+ T AF450088‘-ME4701B‘1 QBWN13
(fragment) AR . o & -
s:alyltransferase ST3GaI- Bos faurus AJ748841 CAG44450 1

Il (SiatdB) ] L

smlyltransferase STSGaI‘ ; '.Bos tau,rus S " AJT488! CAG44451 1

N (SiatB¥s i, e R A SR B i i .
snalyliransferase STsGaI- Bos taurus n.d. AJ748843 CAG44452 1

VI (8iat10) N L

STAGHMES ~EiEmBostiauRss T L, Nl S Al305086 CAC 2469811 .. QUBEGHEETT

StSGaINAc-Vl AJ620049 CAFD6586.1

:CDS4 3 'AF3§11289 AAM18E73 T ,
polys:alyltransferase Cercoprthecus AF21 0729 AAF1 7105.1 QeTT09
(PST) {fragment) ST8Sia aethiops

polysmlyltransferase. + Cepd JJJ'MGCUS

aethro& !

yltrans eraseh
STSGaI | (Siatd)
:0:2, 3 siaNlirans

=y

ST3GarISiald) S ¥ <'£. ‘_
o-2,8- Cricetulus gnseus 2.4.99.- -AAE28634 Q64690
polysia!yltransferase Z46801 CAABG822.1

ST8$|a iV

Gal B a7 Cicat
2; 3ns;a\Tyflransféras
St3EHIT
Gai B-1,31-GloNAC -
2,3-sialyltransferase
St3Gal Il {fragment)

AY256676 AAPZ59431  QEOWKS

®:2:3:sialyltransferase |, .- nd. ;¢ AJL83740'CA ‘0401‘71
STEAGAr(Siades: RS o oot o Nedik Sk
*-2 3-51alyltransferase Damo rerio n.d. AJ783741 CAHO4D18 1
ST3Gal Il (Siai5) ) _ _ o
®:2,3-sialyltiansferase - 5.7-Déhidirerio nd. = AJ626821CAF25179,1"
ST3Gal Il (Siate)’ v ’ SR T oL RN
0-2,3-sialyltransferase Danio rerio n.d. AJT744809 CAG32845.1

ST3Gat IV (Siatdc)
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GenBank ! GenPept

; "i"""i't fsferase -.
STAGERVET, S;at5-related)
0-2,6-sialyltransferase
STGGaI I (Siaﬁ)

STEGANASIHSIAtIB) - .. . v ofhividan o 0 e
" Danio rerio n.d.

-2 B-sialyltransferase

ST6GalNAc V (Siat7E)

(fragment) . ]

o 6—SIaI¥_Itra' sTerase -

STGG’éINAc,}V '

(fragmenl),,nm i ;

o-2,8- SIalyItransferase

STBSia | (Siat 8A)

{fragment) i
0-2;8-sialylrarisferases . 1%
ST8Sia lll (Slat 8C)y-
(fragment)” -

®-2 8—5|alyltransferase
5T8Sia |V (Sial 8D)
(fragment)

-2 B-smlyltransferase . Danio.rerio
STBS:aV(Slat 8E) ) e
{fragment) & L L i
0&-2,8-sialy]transfera5e Danio rerio
§T88ia VI (Siat 8F)
(fragment) . ) L
PBodidctiosamjde 26 - - DanidTério
smlyltransferase ] ;"- S
(ST6Gal 1) iz, o - =

n.d. AJ715545 CAG29384.1

546 CAG

o e R
AJ715551 CAG29390.1

N-glycan o:-2,8- Danio rerio nd. 50050483 AAH50483 1 QrzZUSs1
sialyltransferase AY(055462 AAL17875.1 QBQHS83
NM 153662 NP_705948.1

T QFT3BY

ST3Ga1 lil-réfated. (siatér) ~ .~ Danigirerio

AJ61 9960 CAF04061 1
80060932 AAH60932 4
B L & A620947 CAEQB584.1. v A
o-2 6-snalyllransferase Dmsophn'a AE003465AAF47256.1  QIGU23
(CG4871) STEGal | melanogaster AF218237AAG13185.1 QowW121
AF397532 AAK92126.1
AE003465 AAM70791.1
NM_079129 NP_523853.1
NM_ 166684 NP_726474.1
‘Ag58576-7 \ 1:7

S3Gal-v
slsGalNAc—V :

N Damo reria
Damo reno

-2 Ei’slalyltransf : _
(STIGAEVIIE, ERRE S RLURER T e AUB2T20 4.CAF25503‘£|=‘ et
&-2,3-sialyliransferase Gallus gallus 2.4.99.4 XB0503 CAA56666.1 Q11200
ST3Gall o NM 205217NP _990548.1
x-2,3-sfalyltfansferase - . "073724‘-'-7-‘f~
ST3Gal Vi(fragment) . .. PR
x-2,3-sialytransferase

“Gallus ga!lus

(ST3GAL-I) ‘ T
w-Zesiplyitagserdse - THAGalliSgalli
(Siat7b): : TR CRRTARED Ry VAT R 8 i A .
o2 6-5|alyltransferase Gallus gallus 2,499.1 x75553 CAA53235 1 Q92182
STeGall i ] NM_205241 NP_990572. 1

0-2,6: s:alyl fansferase. . - . v GAlL 5. L : A
STS,QaIN i

LA : oW 274§460A§5Q2%%%

EReg Ry 0 BERE ST NMT205240 NRROS0STIN SR 4
¢-2 8-sialyktransferase Gal!us gaﬂus 2.4.99.- X77775 AAEGB030.1 092184
ST6GalNAc i NM_205233CAAS4813.1

_ ) S o NP_990564,1 N
t-2,6-slalyitransferase e Galfus galius nd. AJ6344550A6256771 \;

STEGalNAc Il (SIAT7C)



WO 2005/055946 PCT/US2004/041004

Protein i GenBank / GenPept SwissProt ng

{frigHer § :
-2 6-sialyliransferase
§T6GaINAc V (SIATTE)
(fragment) i ]
IyltranSETasE:
(GD3SynthaselSTFaSIAL.
«-2,8- smlyitransferase
(SIATSB) .
0&-2-8—5|al /it
(SJATSC)‘ gyt
o2 8-snaly[transferase
(SIATBF

Pt

STSSIOL—V (SIATBC) **1_ e
-galactosamide ¢-2,6-
sialyltransferase ||
(STEGal Il) _ N L .
GM3 synthase (SIATOY . SNy Gallug gatlug T PR
polysialyltransferase Gallus gallus 2499~ AF008194AA5951201 042399
5T8Sia vV
o-2,3:sidlyltransferaget
STGall o

Galius ga us

- NM“003033 NP-003024.1
' T S R - S NMLI73344 NP 775479.1 A e
o-2,3-sialyltransferase Homo sapiens 2.4.99.4 UB3000AAB40389.1 Q166842
ST3Galll BCO36777 AAH36777.1 000654
X96667 CAABS5447 1
A . NM_006927NP_008858.1
¢-2,3-sialyltransferase. - . ‘sabiens .;;:2.4.89.8. .- § "23768AAA35]78

NEREE-S

NM_174969 NP_ 7776204
NM_174970NP_777630.1." .
 NM_174972NP_777632.4 . - ¥
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Protein Crganism EC# GenBank / GenPept  SwissProt ':gg
o-2,3-sialyltransferase Homo sapiens 2.4.99.~ L23767 AAA16460.1 Q11206
ST3Gal vV AF035248AAC14162.1 080497

BC010645AAH10645.1 Q95Q08
AYDA0826 AAKS3780.1  QBNBAS
AF516602 AAMBB431.1  QBNBAT
AF516603 AAME6432.1  QB8NFD3
AF518604 AAME6433.1  QBNFGT
AF525084 AAM81378.1
X74570 CAA52662.1
CR456858 CAG33138.1
NM_006278 NP_006259.1
Fﬁ JOTTAADIY '313'1:’ i
: Bcozam-AAHz 34%,1%
_ ,,_918B£«A776 ;
;

S22 3—51alyltransferase;;
STSGaI Vl

"ﬂ

371828, G'A,,(,Eﬂcg
‘ AX886023 CAF00]
- LnLe e AT s S omE e LNM: 005100NPE005 : o
-2,6-sialyliransferase Hoemo sapiens . BCO08680 AAHO8680.1  QB86Y44
(ST6Gal Il ; KIAA1877) ABO58780 BAB47506.1 Q8IUGY
AB058555 BAC24793.1 QU6HE4
AJ512144 CAD5S4408.1  Q96JFO
AX795193 CAE48260.1
AXT795193 CAE48261.1
NM_ 032528 NP_115817.1
s e

0.2 6—snalyltran Ef
(S'.TSGA!?’NAC.

: . PR TR N Qs ;
«-2,6-sialyltransferase Homo sapiens g BC001201 AAH01 201. 1
{STEGalNAG V) AKQ56241 BAB71127.1

AL035409 CAB72344.1
AJB07292 CAD45372.1

. I':I,M 030965 NP_112227.1
02 6-sialyltransferass 9z "U14¢550AAA52228 1

(SThM) STsealNAcdlﬁ

'oc-é,é-éiély'ltransférése' ) Homo sapiens

P15907
8T6Gall BC040009 AAH40008,1
A17362CAANM327.1
A23699 CAAD1686.1

X17247 CAA35111.1
X54363 CAA3B246.1
X62822 CAA44834.1
NM_003032 NP_003023.1
NM 17321 6 NP_77532

-2 B-S|alyllransferase
|.'

®-28- C T Homo sapiens 2499- L41880AAC417751 -QBN1F4

polysialyltransferase BCO27866 AAH27866.1 Q92187
5T85ia IV BCO53657 AAH53657.1 Q92693

NM_005668 NP_005659.1
i '3286?_MA62366 T r

6-2,8-slalyltransferase- T -Homao saplens -
(GD3 synthase) ST8Sia | S Lo

0t-2,8-sialylransferase ' Homo sapiens ~ 2.4.99.  L29556 AAA36613.1 092135'
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ST8Sia ll UB2762AAB51242.1 Q92470
U33551 AAC24458.1 (92746
BCOB9584 AAHGS584.1

e

_ NM, 006011NP 006002 1
o2 B smly[t nsfera e ! JAEG04668; B
B

0-2,8- sualyltransferase Homo saprens 2499-  U91641 AACS1727 1 015466
ST8Sia V CR457037 CAG33318.1
NM 013305 NP 0374371 ]

“ENSED00000
{fragmen

lactosylceramide 0c-2,3- Homo sapiens 24999 AF105026 AAD14634.1 QIUNP4
sialyliransferase (ST3Gal AF119415AAF66145.1 094902
V) BC065936 AAH65936.1

AY152815AA016866.1
AAPE5066 AAPEE066.1
AY359105 AA089463.1
AB018356 BAA33950.1
AX876536 CAES9320.1
) . NM_003896 NP 003887.2
N-acetylgalactosaminide * ' Homosapiens - £
0:2;6- stalyliransferase T E WL
(STeGalNAc VoL

X -‘:. :_.:.-' . .“",{;-; R 3 : =Y Iiviets S0 a‘;. MRS
N-acetylgalactosaminide Homo sapiens .4.99, AF127142AAF00102 g 09H4F1
o-2,6-sialyltransferase IV BCQ36705AAH3BT05.1  QSNWUG
(8T6GaINAG Iv) -AAPG3349.1  QIUKU1

AB035172 BAAB7034.1 QOULB9
AKOOOBODBAAZ1281.1  QOY3G3
Y17461CAB44354.1  QOY3G4
AJ271734 CAC07404.1
AXDB1620 CAC24981.1
AX068265 CAC27250.1
AX969252 CAF14360.1
NM_014403NP_055218.3
NM_175039NP 7782041

STBSIA—VF (fragment Homio sapiens . ‘n.d. + ZFAT621583 CAEZ T2
) ey xn"ﬁ‘*zngsxeﬁ’é‘j‘fis.zx
unnamed protem producl Homo sapiens nd. AK021929BAB13940.14 QQHAAQ
,  AX881696CAE91353.5
Gal P 34:GleNAco- < Masocricetus 24998 AJ245699CAB53394.1° "QIOOXEES

2,3+ smlyltransferase . . duratus
(ST3Gal I} . .
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Gal .1,3/4-GlcNAc ot
2 3-sialyltransferase

Mesocricelus
auratus

(ST3Gal Iv)

GD3 synthase égment) Mesdericetus
sTasialEs %ox auratus . .
polysna[yltransferase Mesocricetus
(ST8Sia IV) auratus
®-2,3-sialyltran: uscu!us,

STaGal |

Lot T e D AT ER LT e e Gt
0-2,3-sialyltransferase St3gal2 Mus musculus
STAGaAlll
®-2,3-slalyliransferase  St3gal3 Musmusculys,. - 2
ST3Gal lll a Dot e
&-2,3-sialyltransferase Stgald  Mus musculus
§T3Gal IV
o-2 3~sua|yltransferase_ .. St3galé

Mus musculus
ST3Gal VI R

0-2 6-sialyltransferase  Stgamac? Mus musculus

ST6GalNAG |1

24994

'2 4. 99 NM_0D91806677963

PCT/US2004/041004

PDB

SwissProt 13D

QEQXF5

GenBank f GenPept
AJZ45700CAB53395.1

AJ245701’0A353395 1 QOQXFA

. Ca72e0t
s f}x73523 GRS IbTchE
 NM? 009177 NB10So0e

Qiiz04

74994 BC015264 AAH15264.1
BCOGE064 AAHG6064.1  QBBPLO
AK034554BAC28752.1 QB8BSAQ
AK034863BAC28859.1 Q8BSE9
AKO53827 BAC35543.1 Q91WHS

X76989 CAAS4294 .1

NM_009179 NP_033205.1
NM_ 178048NP 8351491

24994 BCO11121 AAH11121 1 P97354
BCQOS0773 AAHS0773.1  QB1325
D28941BAADB0GE.1  Q91Y74
AKO08543BAB25732.1 Q821RS
AB061305BAB47508.1 QBCVES
X85809 CAAB5076.1
NM_009178 NP_033204.2

_.AF119390AAD391301, LQBOURT7 - .
AAH G8BLV

Al 3326 BA879494. .

‘.,AK033562 'BAC28360.1),

.~'-AK0411738A0308 11

" NMZ018784 NP 061254

P70277
QeDC24
Q8JIMS

BC010208 AAH10208.1
AB027198 BAB00637.1
AK004613 BAB23410.1
X93999 CAA63821.1
X94000 CAAG3822.1
NM_Q09180NP 0332062

-2 6-5|alyltransferase .
ST8Gal I

m26-5|alyltransferase < Stﬁgafnac'n' Mus muscu!us
ST6GalNAcl. 1 vl '
®-2,6-sialyltransferase
ST6GalNAc 11

Stﬁgafnac.’:’ Mus musculus

o-2,6-sialyltiansferase .. Stbgalnacd, Mus musculus
STBGalNAc IV, SRR SRR I

Mus musculus

2145933 '
n.d. AK082566 BAC38534.1
AB095093 BACBT752.1
AK129462 BACS98272.1
NM_172829 NP_766417.1

QBBUU4

2 4 99.3.- . 4Y11274 CAA721 1371 '-"-QQQZE}%Z"
e NM 01137‘1 N'P 035501 150G, A
BC058387 AAH58387.1 QQWUVZ
AK034804 BAC28836.1 QOIHPS

¥11342 CAATZ181.2
Y11343 CAB95031.1
NM_011372NP_035502

AJO07310 CAAD7446.1. .G
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FIGURE 11H
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FIGURE 11L
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