PCT

Internation

WORLD INTELLECTUAL PROPERTY ORGANIZATION

al Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 6 : (11) International Publication Number: WO 99/22005
C12N 15/54, 9/10, CO7K 16/40, GOIN A3 . L
33/68, AO1K 67/027 (43) International Publication Date: 6 May 1999 (06.05.99)
(21) International Application Number: PCT/US98/22597 | (81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR,

(22) International Filing Date: 23 October 1998 (23.10.98)

(30) Priority Data:

60/062,762 24 October 1997 (24.10.97) US
60/065,437 31 October 1997 (31.10.97) US
(71) Applicant (for all designated States except US): MASSA-

CHUSETTS INSTITUTE OF TECHNOLOGY [US/US]; 77
Massachusetts Avenue, Cambridge, MA 02139 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): ROSENBERG, Robert, D.
[US/US]; 28 Commonwealth Avenue #3, Boston, MA 02116
(US). SHWORAK, Nicholas, W. [CA/US]; 9 Wicklow
Drive, Westwood, MA 02090 (US). LIU, Jian [-/US]; 270
Highland Avenue, Somerville, MA 02143 (US). FRITZE,
Linda, M., S. [US/US]J; 15 Falcon Road, Sharon, MA 02067
(US). SCHWARTZ, John, J. [-/US]; 53 Paul Street #26,
Newton, MA 02159 (US). ZHANG, Lijuan [CN/US]; 900
Governor’s Drive #25, Winthrop, MA 02152 (US).

(74) Agent: TWOMEY, Michael, J.; Testa, Hurwitz & Thibeault,
LLP, High Street Tower, 125 High Street, Boston, MA
02110 (US).

BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE,
GH, GM, HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, MX,
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, T™,
TR, TT, UA, UG, US, UZ, VN, YU, ZW, ARIPO patent
(GH, GM, KE, LS, MW, SD, SZ, UG, ZW), Eurasian patent
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT,
LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CJ,
CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published
With international search report.

(88) Date of publication of the international search report:
7 October 1999 (07.10.99)

(54) Title: HEPARAN SULFATE D-GLUCOSAMINYL 3-0-SULFOTRANSFERASES, AN USES THEREFOR

599  KTCDRFPKLLIIGPOKTGTTALYLFLGMHPDLSSNYPSSETFEEIQFEN GHNYHKGIDWYMEFFPIPSNTTSDFYFEKS NST-1
598 KTCDRLPKFLIVGPOKTGTTAIHFFLSLHPAVTSSFPSPSTFEEIQFEN SPNYHKGIDWYMDEFFPVPSNASTDFLFEKS NST-2
23 TSKKRFPDAIIVGVKKSGTRALLEFLRVNPLY KAPGPEVHFFDKNEN KGLEWYREQMPETKFGEV TIEKS  ce3-OST
193 GEKK LPQALIIGVKKGGTRALLEATIRVHEDV RAVGVEPHFFDRN YEXGLEWYRNVMPKTLD GQITMEKT  3-0ST~4
148 G8 KQLPOAITIGVKKGGTRALLEFLRVHEDV RAVGAEPHFFDRS YDKGLAWYRDLMPRTLD GQITMEKT 3-0ST-3A
110 GT KRLP TRAVLEFIRVHEPDV RALGTEPHFFDRN YGRGLDWYRSLMPRTLE SQITLEKT  3-0ST~2
49 GSAQQLPQOTIII! AARENEVHFFDWEEHYSHGLGWYLSQMPFSWP HQLTVEKT  3-03T~1
678 ANYFDSEVAPRRAAALLPKAKVLTILINPADRAYSWYQHQRARDDPVAYLKYTFHEVITAGSDA SSKLRALQ NST~1
677 AT!!'DSEVVPRRGAALLPRAKIITVLTNPADRAYSWYQHQRAHGDPVALNYTEYQVIBASSQT PLALRSLQ NST-2
93 PAYFHSKMAPERIKSLNPNTKIIIVVRDPVTRAISDYTQSSSKRKRVGLM PSFETMAVGNCANWLRTNCTTKTRGVNAG  ce3-0OST
262 PSYFVINEAPKRIHSMAKDIKLIVVVRNPVTRAISDYTQT LSKKPEIPTFEVLAFKNRT LGLIDAS 3-08T-4
217 PSYFVTREAPARISAMSKDTKLIVVVRDPVTRAISDYTQT LSERPDIPTFESLTFRNRT AGLIDTS 3-08T-3A
179 P FNMSRDTKLIVVVRNPVTRAISDYTQT LSKXPDIPTFEGLSFRNRT LGLVDVS  3-08T-2
121 PAYFTSPKVPERVYSMNPSIRLLLILRDPSERVLSDYTQVFYNHMOKHKPYPSIEEFLVRD GRLNVD  3-08T~1
749  NRCLVPGWYATHIERWLSAYHANQILVLDGKLLRTEPAKVMDMVQKFLGVINTIDYHKTLAEDPKKGEWC QLLEGGKT NST~1
748 NRCLVPGYYSTHLORWLTYYPSGQLLIVDGQELRTNPAASMES IQKFLGITPFLNY TRTLREDDDKGEWC QGLEGGKT NST~2
172  WGAIRIGVYHKEMKRWLDHFPIENIHIVDGEKLISNPADEISATEKFLGLKPVAK PEKFGVDPIKKFPCIK NEDGKD ce3~0ST
328 WSAIRIGIYALHLENWIQYFPLSQILFVSGERLIVDPAGEMAKVQDFLGLKRVVT KKHEYENKTKGFPCLXKPEDSSAP 3-08T-4
283 WSAIQIGIYAKHLEHWLRHFPIRQMLIVSGERLISDPAGELGRVODFLGLKRIIT DEHFYFNKTKGFPCLKKAEGSSRP 3-0ST-3A
245 WNAIRIGMYVLELESWLOYFPLAQIHFVSGERLITDPAGEMGRVQDFLGIKRFIT DXHEYFNKXTKGFPCLEKTESSLLP  3-0ST-~2
188 YKALNRSLYHVEMONWLREFPLRHIHIVDGDRLIRDPEPEIQKVERFLKLSPQIN ASNFYFNXTKGEYCLR DSGRD  3-08T~1
827 KCLGKSKGRKYPEMDLDSRAFLXDYYRDHNIELSKLLYKMGQTLPTWLREDLONTR NST-1 ’
826 RCLGRIKGRRY PDMDTESRLFLTDFFRNHNLELSKLLSRLGQPVPSWLREELQHSSLG NST-2
249 HCLGKTKGRHHPDVEPSVLKTLREFYGPENKKFYQMINEWEDW ce3-0ST
407 RCLGKSKGRTEPRIDPDVIHRLRKFYKPFNLMFYQMTGODFQWEQEEGDK 3-08T-4
362 HCLGKTRGRTHEPEIDREVVRRLREFYRPFNLKFYQMTGHDFGWDG 3-08T-3A
324 RCLGKSKGRTHVQIDPEVIDOLREPYRPYNIKFYETVGQODFRWE 3-087-2
264 RCLHESKGRAEPQVDPKLLNKLHEYFHEPNKKFFELVGRTEDWH 3-08T-1

(57) Abstract

Disclosed are novel isolated nucleic acids and substanciall
heparan sulfate D—glucosaminyl 3-O-sulfo-transferases
the modification and sequencing of glycosaminoglycans.

y pure

protein preparations for naturally occurring and synthetic or chimeric
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