PCT/US2004/041070

WO 2005/055950

1/27

FIGURE 1

m_.> EN
£l y

%@ By mo " .
& GRe. 2::%_uoom<m<moqurﬂ,@@mimwoééwniz -linked

m Y
S 1, Q &1 159
o N ES _A 161 ey
&% ¢ % Tk N mxo> o BTNy s O-linked
& Fpo NV Nga Y s gk T
S -Cg D T N G
& EL N L m.I A 167
. " < <
T A £ . B %A.z linked
By W_ﬂ & ; & ros:.m 4/0_ ked
D m
(Xyh) Glc \.w%iz %m % & % % . inke
2 FA m N x
S c -
SA-Gal-GicNAc-Fuc ¥: 4 a@a / O-linked
J G 71 180
m_._x F az Y £ .
Apo xx_.. . H>> Exmz< ’
T e CATALYTIC DOMAIN 1Ke
F I3 <qm<m2m$ A
T,
m. ¥ KT ) ¢ & #m
! i % M @o s oo
Hw mx mfo. M zei ooo-o,mmoz E
I YPLVORAT o>mmmmoomom AMKG K Y6l
fs
kG

. 7
r JURTLNGQVF ITLKGSNY ~NHp
r
DOMAIN



WO 2005/055950 PCT/US2004/041070
227

FIGURE 2A

SueoA|B-N

1
osepljels
|

£leDeLs




WO 2005/035950
3127

FIGURE 2B

LIEDELS
93d-VS-dIND

Y

suedA|b-O

PCT/US2004/041070



WO 2005/055950 PCT/US2004/041070
427

FIGURE 2C

sueoA|b-N

¢1SO




WO 2005/055950 PCT/US2004/041070
: 527

FIGURE 2D

sueoA|B6-O

S

¢1SD

'93Ad-YS-dIND




WO 2005/05595
2005/655950 . PCT/US2004/041070

FIGURE 2E

Sialidase, ST3Gal3
Reaction with CMP-
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FIGURE 2F
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FIGURE 3
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FIGURE 4

Enzyme Specificity Reaction PEG Clotting Activity
and Linkage | Conditions Incorporation (Chromogenic Assayy)
(size)
Factor IX NA NA >90% sialylation | 110-139%
(unmedified)
ST3Gal3 N-linked CMP-SA None, Full Activity
glycans . (incorporated 2-
3% SA)
ST3Gal3 N-linked 1. Sialidase (1 K); 6-8 PEG PEG (1 KDa); 52%.
glycans 2. CMP-SA-PEG | .0 1. > p . 40
(1 & 10KDa) (10 K); 5-7 PEG | PEG (10 KDa); 54%.
ST3Gal3 N-linked CMP-SA-PEG (10 | 1-6 PEG (10 1-2 PEG's (27 hrs); 164%
| glycans KDa); na KDa); ~3 PEG's (119 or 27 hrs); 97%
sialidase.
4-5 PEG’s (119 hrs);
CST-1I CMP-SA-PEG (20 | 2-3 PEG (20 96%
, KDa); no KDa)
(Campyloba gt
cter) sialidase :
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FIGURE 5
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FIGURE 7
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FIGURE 8

HOOC. 0. CH{OMICH{ORGHOH '
Q
. N\ 0
H,N o o N NHCO)CHy) NHE{ONCH )L (OCHCH2)O(CH,)MHR!
\ o
OH .

N OH

0 Ho .

HOOG o) CH(OH)CH{OH)GH,OH
Q
. o \\P/ 0
H,N \ N o \O_ NHG(O){CH,),NHR! ;
N . CH
'oH
¢ wo

o GHOHICH(OH)CH,0H

HOOC
Q
.- N0 ,
HaN\FN o O/P\o- NHC(ONCH)NHC{OIO(CH5(OCH,CHy) OCHANHR
oH

OH

O no
HOOG GH{OH)CHOHGH,OH

Q.
G,
S . \\P/O :
sz\{j’q o o\ NH(CHo)oNHR!
[o]
' ok

N
\< OH

HGOG 0 CH{OHIGH(OH)CH,OH
) :
— \ 0
HzN“(—\\N o O/P\ NH(CH).NHCIOYOGH, ), (OCHGH) S{CHAMNHR!
o v
Nh<
oH

HOOG. - CH(OHYCH{OH)CH,OH .
o :
— N -0 :
HzNﬁ(jN 9 o\ NHC{OKCH),{OCHCHo}O(CH, ) HR?
o

HOOC o] CHIGHICHIORICH,OH . and
o ;
Y\ -0
— o /F/ . .
H,N \ o \0' NHC{O)YHCHIHAOCHCHY) L O{CH) NHR
N‘< ) OH
OH

BOOG._ _O._ _CHOH)CHIOH)CH,0H
0
S \\F 0
RN { \ o o\ NHG{QIO(CHOCH,CHe, CCH I NHR!
o

N ’ OH



WO 2005/055950

PCT/US2004/041070

At1908280

- Af’&bld@pS{S‘ e
i i’.,'f

.. NC_003070 NP..172305.1 -

At1g086B60/F22013.14 Arabidopsis nd. ACO03981AAFSO778.1  QBVZIO T
thaliana AY(64135AAL36042.1 QO9FRRY
AY124807 AAMT70516.1
NC_003070NP_172342.1

L ... NM_180609NP_850940.1
 At3g48820/T21J18.00 - AALEB9E6H - Qf

Arab:dops;s
‘thali ‘

02 3-stalyliransferase Bos taurus
(ST3GALV) e
-2, 3-5|aly]transferase oLl -isBosteurus. A
(St3Gal-V) . eI e T i e R

o-2 6—5|alyltransferase Bos taurus
(Siat?b)
2 8—3!a]yftransferas
{SIATBA) &
w2 8—ssaiyltransferase
(Siat8D) - N
g2 8~$|alyltransferas""” ‘

AJB99421 CAGE7883.1

" AJ704563 CAG28695,

ST8Sie-1ll (SiatC) ik B R LE
CMP t-2,6- Bos tauyus 2.4.99.1 Y15111 CAA75385.1 018974
sialyliransferase (ST6Gal NM_177517 NP_803483.1
SIalyltransferase 8 ‘ - QBWNI3.
(fragment)’ :

Bos taurus

maly]transferase ST3GaI~ B
I (SlaMB)

“Bos taurus:;
1t (Slafﬁ) Daoamte
smly[transferase ST3Gal— Bos taurus
VI (Slaﬂ O)

_Bostaurust
. Bos faurus

: . ‘florigae - e oo SR
polysialyliransferase Cercopithecus  2.4.90.-  AF210729 AAF171051  QOTT09

(PST) {fragment) 3T8Sia aethiops :

v

“polysialylfransterase .~ 0 Cercopithacus;. T 2.4.90.-  AF2{0318 AAE{TI04.17QeTTIO
'(STX) (fragment) ST8Sia . .-+ -aethiops™ o s o A 1
Cx’.~2 3- 51a1yltransferase Ciona intestinalis n.d. AJB26815 CAF25173.1

ST3Gal | (Siatd) e e e e e
a-2,3-sialylransferase . -, Ciona savighyi nd.. - AJ626814CAF251721 : LA
ST3Gal 1 (Siatd) .- i et e e i i
u-2,8- Cricetulus griseus 2499~ -AAE28634 Q64690
polysialyitransferase Z46801 CAABG822.1

ST8Sia IV ) e e i o
Gal P-4, 3/4-GleNAc o Cricefulus griseus ~ n.d. ~ AY266675AAP22942.1. QBOWLC = !
2, 3-gialyltransferase : : - :
S5t3Gal |

Gal B4 3/4-GleNAce-  Cricetuius griseus  nd. AY266676 AAP22843.1  QBOWKYS T
2,3~ 51alyltransferase
St3Gal ll (fragment) _

-2, 3-sialyltransferase " Danjorefio” 7 nd.  AJ783740CAH04017.1 '
ST3Gal | (Siat4) e e s
a-2,3-sialyltransferase Danio rerio n.d. AJ783741 CAH04018.1

ST3Gal Il (Siats). e
‘12, 3-sialyltransferase ) Danio rerio n.d, AJB26821 CAF25179.1 o T
ST3Gal Nl (S8 L e e e e
02, 3-sialyltransferase Danio reric n.d. AJ744809 CAG32845.1

ST3Gal IV (Siatéc)
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-2, 3-sialyliransferase : Hanio rero S,
ST3Gal Vr (Siatb-refated) . i ov- -l e L e T
t-2,6-sialyltransferase
ST6Gal | (Stat1)
€0-2,6-sialyltransferase
STeGalNAc It {Sial7B) .

-2 ,6-sialyliransierase
STEGalNAG V (Siat7E)
(fragment) =
-01-2 6-sialyltransferase . |
STeGalNAC Vi (Slat‘i‘F)
i(fragment)_ .

-2 8-S|alyltransferase
ST8Sia | (Siat 8A)
(fragment)

o.-2 S—SIaIyItransferase
'ST8Sia 1l (Siat BC)
;_(ﬁ‘agment) = -' PR R anm Wk i

2,8~ ssalyttransferase Danio rerfo n.d. AJ715545 CAG29384.1

ST8Sia IV (Siat 8D)
(fragment)
.02, 8-slalyliransferase
5T8Sia V (Siat 8 '
{ftagment). SRR o ST I

t-2,8-sialyltransferase Damo rerio n.d. AJ715551 CAG29390.1
5TgSia Vi (Siat 8F)

(fragment) s
-[igalactosamlde 02,85, .
smalyltransferase |
.(STSGal m. . LR RTINS SN S SR

N-glycan 62,8~ Danio rerio. .d.
sialyltransferase AY055462 AAL17875 1 Q8QH83
__.NM_153662NP_705948,1

800531 79 AAH531 79 i’

9 5’5@6 CAG29385,1

"7 Baio ferlo

-2, 6-sialyliransferase Drosophiia 34504 AEQQ3465 AAF47256 1 QaGuU23
{CG4871) ST6Gal | melanogaster AF218237 AAG13185.1 Qow1i21
AF397532 AAKS2126.1
AE003465 AAM70791.1
NM_079129 NP_523853.1
_NM_166684 NP 7264?41

m23~SIalyltransferase Galius gallus - S AJ5BBT67CAEST3TT
(ST3Gal-Vi). - S S N P ULTE 5 OAJBZT204 CAF25503.1 - . L
-2 3—51aly[transferase Gallus gallus 2. 4 99. 4 X80503 CAA56666.1 Q11200
ST3Gal | T NM_205217NP_990548.1
0:2,3-sialylransferase Gallus gaﬂus e 2'.4‘.99.— AFDSSZSDAAC141631 ‘073724
ST3Gal IV (fragment) -~ .. ___ L ,
-2, 3-slalytransferase Gallus gallus n.d. AJ585761 CAE51385, 2
{ST3GAL-Y) i .
;-2 B-sialyliransferase Gallus gallus n.d. AJB20653 CAF05852.1 © - l
(Siat7b} . . e
(oc—z 6-s:alyltransferase Gallus galfus 2.4.89.1 X75558 CAAG3235.1 QO2182
ST6Gal | ] o e ___NM_208241NP_590572.1 ‘
"(i-2,B-sialyltransferase Gallus gallus 240993 ‘ CAAEBS028.1 T QU283 ;
'STBGalNAG | i - AAEG8029.1 ;
' © . X74945CAA529021 i
‘ e . NM_205240NP_990571.1 . .
-2 6-sialyltransferase Gallus gailus 2.4.99.- X77775 AAEGS030.1  Qo2184
STEGaNACH NM_205233 CAA54813.1
O NP_990884.1
“o-2,6-sialyliransferase " Gallusgalus - n.d.. AJ634455 CAGZ5677.1.

STeGaNAC Il (SIAT7C).
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FIGURE 9C

{fragment)_ ‘
02, 6-sialyltransferase Gallus galius nd.  AJ646377 CAG26706.1
ST6GalNAC V (SIATTE)
{iragment)

w2 8~sm|yltransferase
(GD3 Synthase) 8T8Sial /20 oo o o0 LT .
-2 8-sialyltransferase Galflus gallus nd. AJeoudiotAG2TeRiA

U73176AA(328888'I : P79783

(SIATBB) e

0-2,8- snaiyltransferase ST e Gallus gallus 'AJ699420 CA627882 '1 ;
(SIATBC) B AP I L)

o2 8~Slalyltransferase Gallus gaflus n.d. AJ699424 CAGZTBBG 1 '
{SIATSF) S

‘ti-2,8-syalyltransferase - - i704564 CAG28697 T
8T8Sie-V (SIATBC). = L AT T e LN
Bgalactosamide w-2,6- Gallus galius nd.  AJB27629 CAF29497.1
sialyliransfarase ||

{ST6Gal )T} e

GM3 synthase (SIATY) -~ . iGallis galius.. T i2.4.99. J558A883519.1 -
po]ySIalyltransferase Gallus gallus 2.499- AF008194AAB95120.1 042399
ST8sia IV .

-2 S»Sialyltransferase :  L29555AAA36612;

fio'sagins”
STSGaII A

- AF186191 AAG29876
K BCO'I 8357. AAH'! 8357.17

"0-2.3-sialyltransferase " Homo sapiens ST Usanat ArDavased s
ST3Gal I BCO36777 AAH36777.1 000654
X96667 CAAG5447.1

G2, 3-31&Iy!transferas

" "Homa sapiens -
T30l Il (SiaT6 e

F425853AAO1 3861 1 A G
| AF425B54AA013862,1 ~Q8BUSO -
- “AF425855 AA013863.1 - Q8BUST ¢
- ‘AF425856 AAQ13864.1 -Q8BUS2 :
- AF425857 AAO13865.1 - QBIX43 -
- AF425858 AAD13866.1 - . QBIX44. - -
- AF425859AA013867.1 . QBIX45..
AF425860AA013868.1 ~ QBIXdE i
AF425861 AAO13869.1 ~~Q8IX47 !
AF425862 AAD13870.1  Q8IX48 . .
AF425863 AAD13871.1  QBIX49
. AF425864 AAQ13872.1. Q8IXS0 - |
- AF425865 AA013873.1  Q8IX51 © ¢
' AF425866 AAO13874.1  Q8IX52 i
AF425867 AAD13875.1  QB8IX53
AY167992 AAO38806.1 - QBIX54
AY167993 AA038807.1  (8IX55
AY167994 AAO38808.1 . QBIX56
AY167995AA038809.1  QBIX57
AY167996 AA038810.1  Q8IX58
AY187597 AAD3B811.1
AY167998 AAO38812,1 i ;
NM_008279NP_006270.1 - i
NM_174964 NP_777824.1
NM_ 174965 NP_777625.1
NM_174966 NP_777626.1
NM_1749687 NP_777627.1
NM_174969 NP-_777629.1
NM_174970NP_777630.1 = .
. NM_174972 NP 7776328 v oo
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FIGURE 9D

-2 3-sialyltransferase Homo sapiens 2.4.99; L23767 AAATB460.1 Q11208
S5T3Gal Iv AF035249 AAC14162.1 060497
BCD10645 AAH10645.1 Q950Q0Q9
AYD40B28 AAKO3790.1  QBNBAB
AF516602 AAMBB431.1  Q8NBA7
AF516603 AAMBE432.1  QBNFD3
AF518604 AAMEB6433.1  Q8NFGT
AF525084 AAMB1378.1
X74570 CAAB2662.1
CR456858 CAG33139.1
NM_006278 NP_006269.1
9 4 "AF116301. AAD39131 ki
: BC023312AAH233121
ABO2291 §BAA7T6009; 4

(-2, S-SIafy[transferase o
jSTEGHI VI EREY

‘02 G-sialyltransferase | Homosapiens  nd.  BGODBBBOAAHOS680.1  Q8BY4L

(STBGal Il ; KIAA1877) ABO58780BAB47506.1 Q8IUG7
ABO59555 BAC24793.1  QO98HE4
AJ512141 CADS4408.1  Q8BJFD
AX795193 CAE48260.1
AX795193 CAE48261.1

‘0.2, 6-sialylransferase T LT
(STEGALNAGHI). t.. -

NM 152996 NP_604541
0.2 6-sialyliransferase Hamo sapiens n.d. BC001201 AAH012011  QOBVH7

{876GalNAc V) AK056241 BABT1127.1
ALO35409 CAB72344.1

AJED7292 CAD45372.1
NM_030965NP_112227.1 =

6 UTAB50AAAS2228.1,
BCO40455 AKHA40455. 1

L 3 NM S
-2, 6-sialyltransferase Homao sapiens 24901 BC031478 AAH31476.1 P15907
ST6Gal | BC040009 AAH40003.1
A17362 CAAD1327.1
AZ23899 CAAD1686.1

X17247 CAA35111.1

X54363 CAA38246.1

X62822 CAA44634 .1
NM_003032 NP_003023.1
_NM_1732161 NP_ 775323.1

o2 6—3[aly[transferase ' Homo, sapiens 2 4.99.3 7 BC022462 AAH22462.1 ~ Q8TBJE .
S§TéGalNAcl ~ 4 S AT AY096001 AAM22800.1 QONSCT © ¢
, : ' - AY358018 AAQBO277,1 - QONXQ7 - 2

AKOD0113BAAS0S53.1 .
. Y11339CAA72179.2 o ;

o NM_01B414NP_060884.1 |
%-2,8- Homo sapiens 2.4.99.- L41680AAC41775.1  QBNITF4
polysialyltransferase ’ © BCO027868AAH27866.1 Q92187
ST8Sia IV BC053657 AAHS3657.1 Q92693

s NM_005668NP_0056594
a-2,8-sialyliransferase Homo sapiens 2 4 99.87 7 132867 AAAG2366.1  QBBX71 i
{GD3 synthase) ST8Sia | L434D4 AAC37588.1 Q02185 §
‘- BC04G158 AAH46158.1 Q93064 .
© -AAQS3140.1 z

AY569975 AAST5783.1

" D26360 BAA05391.1

X77922 CAAB4891.1
U S NM:003034NP_003028.1- . __.
‘-2 8-sialyltransferase Homo sapiens Y 99- T129556 AAA3E613.1 Q92186
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U82762 AAB51242.1 Q92470
U33551 AAC24458.1 Q92746
BCD69584 AAHB9584. 1

_ NM_00601 ‘LNP 0080021,

“ri-2 8-sialyltransferase Homo sapiens 9.~ - T0431735 .
ST8Sia lil . : QENS4t T,
P L = N ’NP 0
ol-2,8-sialyltransferase Homo sapiens 2.4.99 - U91641 AACE1727. 1 Q15466
8TgsiaV CR457037 CAG33318.1

NM_013305NP_037437.1

ENSP00000020221”
(fragment)

[actosylceraml ed- Homo sapiens ~ 2.4.99.9 AF105026 AAD14634.1 QOUNP4
sialyltransferase (STSGal AF119415 AAFGB146.1 004902
V) BC0659368 AAHB5936.1

AY152815 AAQ16866.1

AAPGE0GE AAPB5066.1

AY359105 AAQB9463.1

AB018356 BAA33950.1

AX878536 CAEB9320.1
e . NM_003BSGNP_003887.2
‘N-acetyigalacfosaminide AAH 4:4:
=2 6~sralyltransferase
(STBGaINAc Vl)

BCD16299AAH16299 1
- AY358672 AAQBI0A5.1
< AB035173 BAABT035.1 -
’ AK023QOOBAB147151 (LR
- AJ50T293CAD45373:1+
AXBB0950 CAES1145,1 ~ ...
) - CR457318 CAG33599.1 * =~
: Ll e NM 013443NP_038471.2. -~ .
N-acetylgalactosaminide Homo sapiens 2.4.99- AF127142AAF00102.1  QOH4F1
K-2,6-sialyltransferase IV BCO36705 AAH3E6705.1  QONWUS
{STBGalNAC V) ) -AAPB3349.1  QIUKN
ABD35172 BAAST034.1  Q8ULBO
AKOD0600BAA91281.1  QOY3G3
Y17461 CAB44354.1 Q8Y3G4
AJ271734 CACO7404.1
AX061620 CAC24881.1
AX068265 CAC27250.1
AX969252 CAF14360.1
NM_014403 NP_055218.3
NM 175039 NP__ 7782041

et e e o e

- 57851A-VI (fragment) - Homosapiens” ~ md. " AJB21583CAF21722.1 ‘;

, _ e KM 201726XP 2017252
unnamed protein product Homo saplens n.d. AK021929 BAB13940.1  QOHAAS

..... A . AXBBI696CAES13534

; Gat -1, 1,3/4-GleNAc o Mesocrtcetug 2 4 99.6 AJ245699 CABS3394 1. QOQXF6 3

2, 3-sialyltransferase ‘ _auratus S - : ;

(ST3Gal i)




WO 2005/055950 . PCT/US2004/041070

Gal B-1 3/4-GIcNAG - Mesocricelus 24996 AJ245700CABS53395.1 QUQXF5
2,3-sialyltransferase auratus
(ST3Gal V)

. GD3 synthase (fragment) | Mesocncetus

ST8SIAal * Co L edratus ol e o L R e e
polymalyﬂransferase Mesocncetus 2.4.89- AJ245701CABS53386.1 QOQXF4
(ST8Sa 1V) _auratus

02 S-SIa!yltEansferas '
ST3G3| |

®-2,3-sialyltransferase Si3galz  Mus musculus 2 4 994" BCOT! 5264 AAH'I 5264, 1 Q11204
ST3Gal Il ' BCOGB064 AAHBE084.1  QBBPLD
AK(034554 BAC28752.1  QBBSAD
AKO34863BAC28859.1 .Q8BSES
AK05S3827 BAC35543.1  Q91WHB

X76089 CAA54294.1

NM_009178 NP_033205.1

NM 1'(‘80_48 :}JP 835149 1
-2, 3-3|aiyltransferase
STSGaI I|1

-2, 3-sialyltransferase Si3gald  Mus muscilus 24994 BCO11121AAR11121.1 P87354

ST3Gal v BCOSO773 AAMB0773.1 Q51325

D28941 BAADGBDGE.1T  QB91Y74

AKQ08543BAB25732.1  Q921R5

ABOG1305 BAB47508.1 QOCVES
A95809 CAAB5076.1

. :NIVI_QOQ'I 78 NP 033204 2

22, 3-sialy trains efase ™
5T3Gal\

: :‘041‘173 BAC30851. 1

S S NS T NM: 018784NP_061264
o.-2,6-sialyltransferase  St6galnac2 Mus musculus 2.4.99- NM_0091806677963 P70277
STBGalNAc It BCO10208 AAH10208.1 QADGC24

AB0O27198 BABO0S37.1  Q9JJMS
AKD04813 BAB23410.1
X83999 CAAB3821.1

X94000 CAAB3822.1
e _NM_009180NP 0332062 =
T2 6-s;alyltransferase Stegalt  Mus musculus 24991 .7 " -AAE68(311- TQe4s8s |

STeGall” © o e T BCO27833AAHRTE33 Y QBBMS2 T i
’ e SR .7 D16108BAA03BB0.1 . QBK1LT
. AKO34768 BAC288284 -

_ T AKOB4124 BAG39120.1 ¢ o
T T NM_145933NP_666045.1
-2 ,6-sialyitransferase Stégalz  Mus musculus n.d AK082568 BAC38534.1  QBBUU4
ST6Gal ll ABOS5093 BACST752.1

AK129462 BACS8272.1
o ) . _ B . NM_172829NP_766417.4
-2 B-sialyltransferase  Stégalnact Mus musculus 24993  Y{1274CAAT21371  Q9QGZ39 !

ST6GalNAc | . o L - NM_011371NP_035501.1 = QBJJPS . -
t-2,B-sialyltransferase  St6galnacd Mus muscuius n.d. BC058387 AAH58387.1  QSWUV2
ST6GalNAc Il AK034804 BAC28836.1  QOJHPS

Y11342 CAAT2181.2

Y11343 CAB95031.1
- e _NM_ 011372 NP_035502
(-2,6-sialyliransferase  Si6galnacd Mus musculus = 2.4.99.7  BC056451 AAHE6451.1 QBCHJZ {
'STBGaINAC IV . AKOB5730BAC39523.1  QOJHP2 ;
; . AJDOT310CAAQT446.1 . QOR2B6
... Y1577 CAB43507 1:-. 088725 |
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"Y15780 CABA3514.4 . QOJHPO
Y49055 CABY3946. ’l QsQUPe
. : 57.CABG3948.1 Q9R2E35 :
e wwd L0 NMOUA373NP03B5084 L v E
t-2,8-sialyltransferase St8sial  Mus muscuius 24998 138677 AAAG1869.1 Q64468
{GD3 synthase) ST8Sia BC024821 AAH24821.1 (64687
AK046188 BAC32625.1 QB8BLYS
AKD52444 BAC34894.1  QBBWIO
X84235 CAABI014.1  QBKICH
AJ401102 CAC20706.1 QBEPKD
NM_011374 NP_036504.1
B = ;

002 8-sralyltransferase"" . StBaiz

(STBSta V!) _ ) : e

S Y P U NMC 145838 NP-665837:1 ., .
0&—2 8-sraly]transferase St8sia2  Mus musculus 2.4.99.- "X83562 CAAS8548.1 035696
ST8Sia ll X96646 CAAB7965.1

X99647 CAABTSE5.1
X99648 CAABT965.1
X99649 CAAB7965.1
X89650 CAAG7I65.1
X99651 CAABT965.1

NM_009181NP_033207.1

- BCOBOf 12AAHB014Z.1 -

-2, 8-3|alyltran "ferase?::

Mus muséilus
STSSIa PR

o oy s 009183 NP P033209.1 5
w-2.8-sialyltransferase St8sial  Mus miuscuius 2.499- BC034855AAH348551 P70126
ST8Sia V AKO78870BAC37354.1  PT70127

’ X98014 CAABE642.1 P70128
X98014 CAABBG43.1  Q8BJWQ
X98014 CAAGB644.1  QBJZQ3
NM_013666 NP_038694.1
NM_153124 NP_G94764.1
NM 177416 NP 803135.1

-2 8-sialytral
STGSla H]

Bsiiad ™ ids misoulis”

. " TR TR T N N U ‘182NF’ 0332081 — ,__'_‘,,‘mw_,;
GD1 synthase Stégainach Mus musculus n.d. BC055737 AAH55737.1 QBCAM?
{STEGaINAC V) ' ABQ030836 BAAB5T47.1  QBCBX1
AB028840BAABS292.1  QIQYJi
AK034387 BAC28693.1 QSROK6
AKO038434 BAC29997 .1
AKC42683 BAC31331.1
NN 012028 NP_036158.2

. GM3 synthase (-2,3-7  Sf3gals ~Mus musculus . 2.4, 999 AF11941"6AAF661471 S o#8szg . T
sialyltransferase) 573Gar - .-~ | R - ~AAPE5063.1  QBCZBS

iV . L ABO18048 BAA33491.1  -QOQWF9
’ ' : ' ABD13302 BAAT6467.1 .
AKO12961 BAB28571.1 . ,
Y15003 CAA75235.1
C L  NM O11375NP_035505.1.
N-acetylgalactosaminide Stégalnact Mus musculus 2.499- BC036985AAH36985.1 Q8CDC3
-2, B-stalyltransferase ABD35174 BAABT036.1  QBJIZWI
(ST6GalNAc VI) ABQ35123BAASS40.1 Q8JMIS
. AK030648 BAC270684.1 QBROGH
L ___NM_016973NP_058689.1_
agsl Myxoma virus - n.d. - U46578 AADO0D0BY. 1
- AF170728 AAEG1323.1
NC_001132 AAEG1326.1
AAF15026.1

NP 0518521 -]

='m-é,':a"-siai'lyl't'r;—;lh’Lc,'ﬁérz;ts‘e'' ST Gneerhynehus T nd. AJ585TGDCAE513841
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Oncorhynchus -~
(Si_aﬂ) iy Dl gnyt Amykisstoo o - o : o
0-2,8- Oncorhynchus nd. -AB094402BACT74114  Q7T2X5
polysialyitransferase [V myhkiss

(ST8Sia lv) |
“GalNActi2,
SIalyItransferas
(RISTBGaINAC) R TR MEE A SR P N EINE At FU L
o-2,3-stalyltransferase Orycfofagus 2.4.99-  AF121967 AAF2887114  QoN2s7
ST3Galty _...Cuniculus

COUTZNT_FO2T. < Oryza sali

Oncomyiishus™ A, UABOGTSASBACTISIT  a7vaxa

| APO04084BADOT661

OSUNBa0043L242 0f ~ Ommasatva  nd. AL741426CADAI18EA
OSJINBb0002J11.9 (iaponica cultivar- ALBB29GY CAEGAT14.1

POBB3I0216:0r " T
PO489803 1.

E:': -2,6- saaiy!transferase
STeGalNAc V (Siat7E)
(fragment)

-2, S-SIaIyltransferas
ST3Gal [ (Satd) - - VT R R e
02,3 S-SIalyltransferase Pan troglodytes n.d. AJ744804 CAG32840.1
ST3Gal Il (Slat5)

" pénToglodie

Pan troglodyfes . AJ62681OCAF25177.1 .

“Pan trog!odyfes a

-2, 6-31alyltransferase AJ748740CAG38615.1
(Sia78) .
' cc—z46~sialyltransfé"'""sef-
{Sia¥B). i i
-2 6-saalyliransfera e
8T6GalNAG Iil (Siat7C).
L2 6—3|alyltransferase
STBGalNAc IV (Siat7D),
(fragment) e et e
-2 G-SEalyitransferase Pan troglodytes
STBGaINAG Y (SIatT ) e e e
‘-2, 6-sialyliransferase | o Partroglodytes "+ n.d.’ AJB46882 CAG26711.1
ST6GalNAc VI (Slat7F) — T ;
(fragment) e e e o
o2 8-sralyltransferase 8A Pan troglodytes 2.4.99.8 AJG97658 CAG26896.1
SiatéA) O
(ob-2 S-sialyltransferase 8B.. " “Pan troglodytes . - hud, i, AJGOTE50 CAG268974° -
(Siat8B) e e e e e e
-2, 8-sialyliransferase Pan froglodytes nd. AJGO7660 CAG26898.1
8C (Siat8C)_ - e U
G-2 8—81alyltransferase - Pan froglodytes - nd, - AJ697661 CAG26899.1 !
8D (Siat8D). O OO PP
-2, 8- saaiyliransferase E Pan froglodyles nd., . AJGIT7662CAG26900.1
{Siat8E) e e e v
w2 8—5|a[yltransferase BF Pan troglodytes n.d. AJB97663 CAG26801.1 ,
{Siat8F), o et e e e e e e o]
E_ga]actosamjde D.rZ 6_ Pan frog!odytes 2.4.99.1 AJB27624 CAF29492.1
sialyltransferase |
AST8Gal | Statt) .
ﬁ-galactosamidecc—z 6- Pan froglodytes. nd. ~ AJB27625 CAF29493.1 '
slalyltransferase i o SRS o L .
(8T6Galll) S e e T e e e
GM3 synthase ST3Gal V Pan troglodytes n.d, AJ744807 CAG32843.1

T Al748741CAG38616.1

Tnd T AJ6a4dsd CA
" RAEBTO CAG26899.1

T AIBAGBTSCAG2ETOAA T T
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-2, 3-sialyltransferase Rartus norveg:ébs Sa%e6  NOTIsAAAMZIEET qopTsa T

ST3Gal 1l i NM 031697NP 1138851
&2 S-sialyliransferase " gicus i, : c I .
ST3Gal IV.(Siatde): .0 Lk

AJé'z'éﬂsc i%ﬁ%i.i S

62,3 sialyitransferase
ST3Gal Vi e
02 6—51aly[transferase i} :

- X7B98G:CAA54293. 1% "(:1'_1‘;‘1‘2"0‘_’;{ oo

‘ST3Gal Il S S o M_031695NP: 113883.1
-2 S—SIalyitransferase Rattus norvag;cus 2.4.99.1 M18760AAA41196.1  P13721
ST6Gall ‘ o MB3143 AABO7233.1 o

‘o-2,6-sialyliransferase . . - Rattus norvegicus _344580.4@2568417‘* SN SR

§TeGalNAcl (Siat7A) . v o oot Lol L liE
-2, 6-sialyltransferase Rafttus norvegicus  n.d. AJ634457 CA625679 1

ST6GalNAe Il (SialTB) S

-2, 6-3|aly[transferase R Rattus norvegicus

ST6GalNAc Il

-2,6-sialyliransferase Raz‘tus norvegicus n.d. AJ6468?1 CAGZB?OO 1
ST6GalNAC IV (Siaf7d)
(fragment) o
Y2 6~5|a|yltransferase :
ST8GaINAGY (Sial7E) 7 2 S L s
w-2,6-sialyliransferase Raffus HONEQ'ICUS n.gd. AJB46881 CAG26710.1
STeGalNAc V! (Siat?F)

(fragment)

aitus nomeg;éus n.d.

‘ -2 8~éla]yltransferase
(SIATSE) S

4
STBSla n
e B—SIaIyﬁrans‘ferase, E
ST8Siail &
02 8—3|alyltransferase
STesialy
[lgalactosamlde :x—2 6
sralyltransferase Il ; o .
(STeGalll L L T A T e
GM3 synthase STSGalV ‘ Rattus norvegicus nd  ABO18049BAA334921 088830
T, NM 031337NP_1126271
stalyltransferase STBGaI—. " Raftus norvegicus * nd AJ74884OCAG444491
ISiatdAy el L
-2 3—s1alyltransferase Shurana tropicalis n.d. AJSBS?ESCAE51387.1
(St3Gal-H}

T Rettus norvegicus: ..

o-2,6-sialyftransferase -~~~ Siturand fropicalis - AJ62065OCAF058491 ‘ !
Siat7b ‘ - I o )
(m—z G—S)Jalyltransferase o Strongylocentrofus  n.d. AJB99425 CAG278371
(Stégalnac) _ L. L pdmpuratus .

B2 3-51alyltransferase Sus scrofa- ‘nd. . AJ585765 CAES13892.1
{ST3GALID) . e e e e e e e e et ame L
-2, 3-sialyltransferase Sus scrofg n.d. AJB84674 CAE48299.1
(STIGAL-IV) R
: (1-2,3-sialyliransferase ' Sug scrofa  2.4.99.4 MOT753AAA31125.1 Q02745 :
o-2, 6~sva1y5transferase Sus scrofs 24981 AF1367456 AAD33059.1 Q9XSG8
(fragment) STBGAI1 e s e
‘.galactosamide x-2,6- Susseroa T nd. | AJ6Z0948 CAF06586.2 ;
‘sialyliransferase . , : : . :
(8T8GaiNACY)Y | : ' e e e )
sialyltransferase SUS scrofa n.d. AF041031 AAC15633.1 082717

{fragment) ST6Gal |



WO 2005/053950 PCT/US2004/041070

STEGALNAC-V
U-2,3-sialyltransferase
(Siats-r) e e
02, 3-sialyitransferase : KU
ST3Gal | (Siatd) o L
-2,3-stalyltransferase

ST3Gal It (Siath)
{fragment) R
-2 3-3|alyltransferase R
ST3GaI Il (Siatg) .
-2 6-sialyltransferase
ST6Gall (Siat1)
‘-2, 6-sialyliransferase
576CalNAc II{Siat7B)
%-2 6-slalyltransferase
5T6GalNAc Hl B (Siat7B-
related) R
o-2,6-sialyliransferase .~ !
1ST6GalNAC |I: (SlatTC)

nd.  AJ744805CAG32841.1

ABZ6816 CAF2517474

‘AJ626817CAF284TE T T

.-A ‘26818 CAF25176 1

Takifugu robripes

T Takifugu rubripes.

" AJB34461 CAGI5682.1

AIG3T456 CAGTE6T8 1

‘(f]‘agment) :'... ) ‘.. K . : s : R e . PR et
-2 6-3|a!yttransferase Takifugu rubripes  2.4.99.3 Y17466 CAB44338.1  QaWEUS
STEGaINAG IV (siat7D) AJB46869 CAG26698.1
(fragment}

"2 B-sialyltransferase .
STeGalNAC V. (SJatTE)
‘{fragment}: -
-2 G—Sialyitransferase
ST6GalNAc VI (Siat7F)
(fragment)
Bt

®-2 8-S|alyltransferase
ST8Sia Il {Siat 8B)
(fragment) o
02, 8-s:aiy[transferas L

-2 8-31aly|iransferas Takifugu rubripes
5T785ia Ilir (Siat 8Cr)
2] B-SIaiyltransferase
ST8Sia V (Siat BE)
(fragment) RGN+ RIS LA A
x-2,8-sialylr nsferase Takifugu rubiipes
878Sia VI {8iat 8F)

(fragmenty I
-2 8—31alyitransferase - Takjfugu rubnpes : .d-; T AJT15550 CAG20389.1
ST88ia Vir {Siat 8Fr) ‘ : A L

~ Talifugurubripes AT

T AJ7issigcaGezessed T T

o-2,3-sialyltransferase Tetraodon T AJ744806 CAG32842.1

(Siats-r) _ L. .. pgrovirdis
“0-2,3-slalyliransferase’ - Tefraodon - nd, - AJ744802CAG32838.1 i
$T3Gal | (Siatd) S L.ondgroviddls. T
¢i-2,3-sialyltransferase Tetraodon n.d. AJB26822 CAF25180.1

ST3Gallll(Siate) ~ __ _oplgrovirdls .
0-2,6-sialyltransferase Telraodon n.d. AJB34482 CAG25683.1 f
STeGalNAc Il (Siat7B) . . nigroviiidis . . i
-2, 6-sialyltransferase Tetraodon n.d. AJB4B8TI CAGZ6708.1

STeGalNAc V (Siat?E) nigroviridis

(fragment) S U

- (-2 8-sialyltransferase Tefraodon nd. | AJ715536 CAG29375.1 ‘ ]
‘ST8Sia | (Siat 8A) nigroviridis . ’ :
(fragment) e e e e e e - ek
£-2,8-sialyltransferase Telraodon nd. AJ716537 CAG29376.1

$T8Sia Il (Siat 88) nigroviridis

(fragment)

TAJT15530CAG29378.1. .

e a2l

el

g2, 8-sialyitransferase . " " Tetracdon . nd.
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24727

‘8T8Sia |l {Siat 8C) . shigroviridis. .

(fragment) . B S B R R SO .r‘_:’. LA :::;'- L

02 8—5|alyitransferase Tetraodon nd.  AJ715540CAG29379.1 i
STaSia llIr (Siat 8Cr) nigroviridis

(fragment) e

-2 8-sialyltransferase Tefraodon,: ¥ -

T nde AJ715548 CAG29387
STSSiaV(SIatBE) S e
{fragment}
o-2 S-SIaIyEtransferase
(StSGaI ). .
;S—SIaIyItransferase
(St3GalVD) o

-2 3—s:alyltransferase

nigroviridis:

‘assgsiezcaEsizsen T

" AJ585766 CAEE1 3
5764 CAES1388.
AJB2BB23CAF25181.1
AB007468 BAA32617. 1 o83z :

polysialyltransferase, -
-2, 8-sialyltransferaze
ST8Six- (Siat8A;GD3
synthase) _
Uriknown (protem for
‘MGC;81285) - -
6-2,3- SIalyltransferase
‘(BGal—Vl) » ]
2 S—SIalyItransfer &
(Siatdc)” -
-2 6~snalyitransferase
STBGalNAc V (Siat7E)
{fragment) -
o2 8—s:aiyitransferase
STBSia.ill-(Siqt _
{fragment) TR AR R T
BLgalactosamide o-2,6- Xenopus tropicalis  n.d.  AJB27628 CAF29496.1
sialyltransferase i
{STBGal 1)
sialytransferase’S

AAQ161 621 cwn TR L

AY272057 AAQ16163.1

. AJ704562CAG28695.1
30 A% '

Xenopﬂé‘ffébhicaiis n.d. -

.« Xenopus fropicalis - nd.  -AJ715544CAG29383.1 .

ipoly-6-2; 8—sralos
{Neus) -:
polysaalyltransferase

Escheriohia ool Ko7

2,8 polys;alyltransferase SlaD Nelsseria meningitic

. MO5083AAAZ04TE.1 Q51281
- B1940,

X78058 CAA54985.1 Q51145 |

-SynE T T T Neisseria meningitidis nd.  TU75650 AAB53842.1 Q06435
‘polysialyltransferase (SiaDj{fragment Zigggna menmgftfdfs ; 'ﬁi&."“"“f}&?"z"szﬁ9‘2'?‘A,5:'o'£§"5"§'§d;1‘_" —1
' &iaD (ragmerty 7 ’Hggigné meningifidis - nd T AY281046 ARPRATESATT T T
SiaD (fragment) % 7 '?\i/];ggena ni'éhmgrtrd.'s ndTTAY28T044 AAP3ATET.C
solysillianeiaras SRDagment Novogia RS RYZA ST ARGESZOT

_SiaD {fragment) S 'ri\fgfilgna‘memngmdrs " "H.d"f"'ﬁ‘i'*iéiﬁﬁ?’KAPS«#??U.T ) |
polysialyitransferase (SiaD)(fraément) ﬂ.’;ldgglgnalmenmgrﬁd:s T nd TAYE34160AAOESzEEA T
SiaD (fragment) 'In\q:ril;na meningitidis " nd” T AY2B1048 AAPR4TTIL T ﬁl
polysialylransferase (SiaD)(fragment) %ggﬁm meningitidis  nd.  AY234193AA085291.1 )
T """!ﬂ\fs:ngna meningiidis — n.d.  AY281043 AAP34TE6T |
SiaD (fragmenty "gfgégznavfnenmgmdrs CTnd UAVogiG4sAABaaTesA T T T

(NMBOOGT T T T T Nesssena memnglfrdfs 7 nd NC 003112 NP 273E W'_';;
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.\'L’st
ORF2
'Hl’]699

o2 3—5laiyltransferase

02,3 sialyltransferase
-2, 3 slalyltransferase

) S»SIaIyItransferase :
(NMB0922).

“NMA1118

“Waak

" Aeromonas
... punctatg Sch3 _

_ influenzae A2

... _Influenzag Rd

MO8
Nexssena

_enterlea SARBS -

' SARBYT i

PCT/US2004/041070

Haemophilus  nd. T MO4B55 AAA24979.

©nd. o U32842 AAC23345.4
<% NC._000907 NR: 4398

Haemophilus -~ Q4gz T TR

“psord

Neisseria 24994 UB0DBG4AACA4539.1
gonorrhosae AAEBT205.1
F62

Neisseria - 24994 77
meningiticis. " -

126E, NRCC . -

4010 B
Neisseria
meningitidis
4068Y, NRCC

(60662 ARCHAB44.2

34004 Us0Be1 AAc4asasd T T

- 4030

.. Neisseria
menmgrffd.rs

n.d. AL1 62755 CABS4380 1 Q9JUVS
meningitidis NC_003116 NP_283887.1
22491
" Rasteurella

multoc;da
PM7O . . 5 -
Sa.’moneﬂa

enterica
SARB25
“-Salmonella =L

Salmonella
enterica
SARB39
Salmonel!a :

"Salmont eﬂa
enterica
~ SARB57
"Salmonella ™

_ 17, QBKsBY
enterca .+ L

“Samonella T nd. T AFS16792 AAMB2555.1 Gekseo

enterica SARBS

WaaH™ T T T T T Saimonefla v T nd. T AFS{9779 AAMBES40.1- QBKS99
entarica , o T L C
L LUSARCIOV L i sl -
WaaH (fragment) "Salmonella n.d. AF519781 AAMBE842.1
enierica
- SARC12 o et T = —mamm - 1= = SARE  mir era CREenm & memam e e swmeme o ST b mmel e b = M an auns
‘WaaH (fragment) Salmonella nd, AF519762 AAMBB8431T Q8KS98 ;
‘ enterica - T i

WaaH (f?agmeﬁt)
'WaaH

WaaH

SARCTSI.

" Salmonelia

SARCTSI

Salmonelia” ~ nd.  AF519783 AAMB8844.1 Q8KS97
enterica

SARC14]

QgKses T T

nd AF519784 AANIBS845.1
enferica : .
Salmonefia “nd. T AF519785 AAMS8846,1 QBKS95
enterica

SARC16!l
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Salmonelia.
- - enterica :
SARC3 |
Salmonelia
enferica
. SARC4
Sa.’moneﬂa
enterica . .
 SARCSlla. '
Salmonefla  n.d.
enterica
. SARCGélla
. Salmonella: .
*.enterica . -
Salmonella n.d.
enterica

.WaaH (fragment) 3417 "Q8KSA4

WaaH (fragment) T TQsKsAT T |

Waal.

‘WaaH Q8KSAZ

el T T

QBKSAD

“bifunctional%<2,3/-2,8- -
sialyltransferase (Cst-ll). » 5
Cst Campy!obacter Jjejuni n.d.
81-176

Camb ;}fé‘b‘é cler Jefuni
A _TCC 43430

- J. : =
-2 3!8-sralyltransferase
(Cstll} B
m—z 3—5|aiyltransferase cst—il )

Cémpyfobacter JE‘]UHI T hd
8

2499

m—23 malyltransferase (Cst— ampyfobacfer,rejum AF401528 AAL05990.1
n ATCC 43456
052, 3-100-2, 8—s:alyltransferase Campy.’obacterjejum 24 99—' AY044868AAK96
(Cstll) , CATCC 43480 o o o T P
-2 3/8-5|alyltransferase Campylobacter j Jejuni n.d. AF21 6647 AAL36462 1
(Cstil). _ATCC 700297 e
ORF Campy!obacterjejum Cnd.UAY422157 AARB287SA T T T

: - GB1T T e

r.:-; 2 B-SIalyltransferase ostill Campy!obacter jojuni | 2.4.99.- AF195055 AAG29922.4 T

MSC57360_ o ]
.02, 3-sialyliransferase cstlll - Campylobacter jejuni = 2.4.99~ AL139077 CAB73395. 17 QQPNF4 AR
iCiita0’ - CNCTC 11168 ... ... . NG 002163NP _282288.1 . '
-2, 3/%-2 8—51alyltransferase Campy!obacter jejum “nd” - AADYB669.1
Il (cstif)._ 0:10  AXD34427CAF041671
-2 302 B-sialyltransferase " Campylobacter jejum nd.  AX934431 CAF04169.1 . e _ i
1t (Cstll) .08 e
£-2,3/0-2,8- SIalyltransferase Campylobacter jejuni n.d. AX934436 CAF04171.1
1 {Cstll) OmBE e a
-2, 3/00-2 8—31alyltransferase Campylobacterjejuni  n.d.  AX934434 CAF04170.1 _ :
(Cstll}. | QM4 U O O R
0-2,3/00-2 8-s1alyltransferase Campylobacter jejuni n.d. -AAQY5670.1
I (Cstlly Q:41 - AAT17967.1
. o . ... .. . . AXg34429CAF041684
o2, 3-sfalyliransferase cst-]  Campylobacterjejuni  2.4.99.- “AF130466 AAF13495.1 ~ QBRGF1 E
L OH4384 -AAS3B261.1 o
bifunctional ¢-2,3/-2 8- Campylobacz‘erjejum " 24.99- AF130984 AAF31771.1 1RO7C
sialyltransferase (Cst-ll) OH4384 AX934425 CAF04166.1 1RO8A
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HI0352 {fragment)”
: - "Rd.

PM1174 Pasteureila mulfocida ~ n.d. AE006157AAK03258 1 Q9CLP3
PMTO_ _N¢ oozaaa‘NP 246111.1
“Sequence 10trom patentUS 'Unknown ' i
BE03T44. o
Sequence 10 from patent US Unknown.
6699705 o
“Sequen e’-:12from patent use Unknown o
6698705 ..
Sequence 2 from patent US Unknown
6709834 o
fSequence 3 from. patent US - Unknown,
B503744% 4 E Tk
Sequence 3 from patent US  Unknown.
8699705 . L
'Sequence 34 from patent U Unks
Sequence 35 from patent Us Uninown. n.d. ~-AAQ96685.1
6503744 (fragment). o AAS36262.1
“Sequence 48 from patent US :
5699705 : ..
Sequence
6699705

6503744




