C.

*S (cpm)

6000

5000 -

4000 -

e (cpm)

1000 -

3000 H

2000 H

heptasaccharide 3

impurities

7000

Retention Time (min)

6000 -

5000 -

4000 -

3000 -

2000 -

1000 -

AUA2S-[N-35S]GIcNS

GIcUA-[N-*°S]GIcNS

8000

6000

4000

S (cpm)

35

2000

10 20 30 40 50

Retention time (min)

[2-0-*°S]IdoUA2S-AnMan

" A s .A‘.J

0] 20 40 60 80
Retention time (min)

Xu, et al., Supplementary Fig 1S

343.7 [M+ im +Na-6H]>

[y

00 A

[e]
o
s

361.6 [M+2im +2Na -7H]®  [M+3Na-6H]*
565.1

Intensity(%)
& 8

N
o
s

o
,
£

T T T T T

350 400 450 500 550
m/z
COOH
HO
HO A Hooc
HOgSNH |
HOOC
o %)/ %
HO;S0
COOH
heparin lyases l HO;S0 HO3SNH
oczH5
OH
COOH OoH
HO HoOC, m' COOH
HO o
%o + HO
HO;SNH %w HO;SNH ¢, Hm/ocms
OH OH
35 35
GICUA-[N-35S]GIcNS AUA2S-[N-*S]GIcNS Nonradiactive product
COOH
HO
HO HOOC
Qo
HOGSNH |
HOOC
o %)/ %
HO3S0
) COOH
Heptasaccharide 3 HOLS0 HO3SNH
1. nitrous acid, pH 1.5 o OC?H5
2. NaBH,
HoOC HO HO.
OH HO_}O cooH HO_}O cooH
k + HO HO
Ho oy © Hmo/u * 0C,Hs
CH,OH \oH CH,OH oH
HO,S0
[2-0-3%S]IdoUA2S-AnMan Nonradioactive Nonradioactive
product product



3500

3000 -

2500 -

S(cpm)

35

1000 -

500 -

2000 +

& 1500 A

Heptasaccharide 4
R D D D D
0 10 20 30 40 50 60
Retention time (min)
AUA2S-[N-*S]GIcNS6S
GICUA-[N-**S]GICcNS6S
I T T T
0 20 40 60

Retention time (min)

80

Xu, et al., Supplementary Fig 2S

325.6[M+4Na-10H]"

100 1
S ¥
>
=3

4-

2 60 447 .4 [M-SO3-4H]
(72} . 3-
e 671.5 [M+im+2K-5H]
(] 2]
e 40 [M-2H]
- 935.1

20 1

0 - T T T T T T "u
400 500 600 700 800 900
m/z
COOH 0OSOzH
HO
HO HOOC 0SOzH
OH OH
H03SNH HOOC
0SOzH
H03SNH o o)
HO3SO HO oo
: HO3SNH o
Heptasaccharide 4 HO;SO 3 o
HO OC,Hs
OH
heparin lyases l

COOH OSOzH OSOzH

o HoOC, 0 COOH

Ho/m/o o o}
HO
on HO + 2 _~>o HO + MO
HO.SNH 0SOzH  HOGSNH &y
N OH HO OH

GICUA-[N-3°S]GIcNS6S AUA2S-[N-3°S]GIcNS6S

OCHs

Nonradioactive product



5000
Heptasaccharide 4
4000 -
’E‘ 3000 —
o
L,
& 2000
32}
1000
0 _W
L A L D L
0 10 20 30 40 50 60
5000
heptasaccharide 4 treated
with B-glucuronidase
4000 -
E 3000 -
o
9
5 2000 A
1000 A
o o
N I BRI VR A T
0 10 20 30 40 50 60

Retention time (min)

Xu, et al., Supplementary Fig 3S

COOH 0SOzH
o
o HOOC
HO 0SOzH
OH OH
HO3SNH 1 2 hooc
© Oy %o 0SO3H
OH

HO;SNH 1 o

HO3SO o o ?' °

COOH
Heptasaccharide 4 H0,50 HO;3SNH
HO OC,Hs
OH
B-glucuronidase
OSO4H
HO A Hooc
HO OSO4H
OH
HO;SNH ( % 00c
° oy %o OSO3H
OH
HO3SNH ( o
(o] e} o
HO3SO >
HO,SNH CQOoH
HO3SO o)
HO OC,Hs

OH



*S (cpm)

%S (cpm)

16000
Heptasaccharide 3’

14000 -
12000 -
10000 -

8000 -

6000 -

4000 A —— impurities

I
% W
0q""l""l""l""l' T I
0 10 20 30 40 50 60
Retention time (min)
10000
[2-0-**S]GlcU2S-AnMan

8000 A

6000 -

4000 -

2000 -

0
0 10 20 30 40 50 60

Retention time (min)

70

Xu, et al., Supplementary Fig 4S

OH

COOH
Ho HO OH
OH " HOzSNH | __COOH 4

o o
HO S_'o
0oso H
S HosSNH | COOH Q
o o
HO OHO
(3" OSO:H™ "5 SNH | __COOH o
O

HO OC,Hs
OH
1. Nitrous acid, pH 1.5
2. NaBH,
HO HO
CQOH 4 /F%Z(O COOH HOJO COOH
HO + +
AN LG = G S
OSO3H CHon OH CHon OH

[2-0-35S]GIcUA2S-AnMan  Nonradioactive product  Nonradioactive product



3000

2500 1

= 2000 A
o
O 1500 -
p—
0p]

93 1000

500

r

RO

Heptasaccharide 4

Impurit

0

1000

T T T

20 40 60
Retention time (min)

800 A

600 A

AUA2S-[N-2°S]GIcNS6S
GIcUA-[N-2°S]|GIcNS6S

T T T

20 40 60
Retention time (min)

80

Xu, et al., Supplementary Fig 5S

COOH o OSO3H
HO o 0
HO Ho
OH HO,SNH | _ COOH OSO4H
o] o)
HO o
OSOgH ~ HO,SHN | __COOH OSOsH
, o) 0
(4") HO OHO
OSO4H HO,;SNH COOH
o
HO OC,H5
OH
Heparin lyases
COOH OSO3zH OSOgH
HOHo o o) HooC o Q COOH o
oH HO + 2 C{ HO + H?{MOC H
0OSOzH HO3SNH 215
HO3;SNH OH HO 3 3 OH

OH

GICUA-[N-33S]GICNS6S nonradioactive product

AUA2S-[N-3°S]GIcNS6S



Xu, et al., Supplementary Fig 6S

A

FGF2 (nM)
4000 2000 1000 500 250 125 64 32 0

0.003 1

0.0025 |

0.002 |

0.0015 |

0.001 |

R / [FGF2] (nM1)

0.0005 |

0z 03 04 05 06 07 08




8000

heptasaccharide (2)
6000 —
£
o 4000 —
w
3
2000 impurities
W
0 x T T T T I T T T 13 l' T T T T
0 10 20 30
3000
octasaccharide (5)
—~ 2000 —
=
(o
)
er()D 1000 impurities
I
0 _M_._‘MMJ
T T T T l T T T T l T T T T I
0 10 20 30
2000
nonasaccharide (6)
1500 A
€
g 1000
L;()D impurities
(sp]
500 +
0
T T T T I T T T T I T T T T I T T
0 10 20 30

Retention time (min)

Xu, et al., Supplementary Fig 7S

COOH oH
o)
HO o
HO o
OH
OH HO3SNH COOH o
o) o)
HO o)
on HO
HO3SNH COOH oH
2) o
o)
U7-G6-U5-G4-U3-G2-U1 on HO
HO3SNH COOH
o
HO OC,Hs
OH
OH
o
HO OH
Ao | CQOH
o o S
HO o
OoH
OH HO4SNH COOH
) 0
HO o
o HO
© HO3SNH COOH oH
(5) o 0
o
G8-U7-G6-U5-G4-U3-G2-U1 OH HO
HO3SNH COOH o
o
HO 0OC,Hs
OH
COOH OH
o]
Ho
OH AcNH | COOH oH
o o 0
HO HO
OH HOSNH | __COOH oH
o o
HO OHO
o HOSNH | __COOH oH
(6) o o} o
U9-G8-U7-G6-U5-G4-U3-G2-U1 HMOHO
OH
HO4SNH COOH
[e)
Ho OC,Hs
oH



Xu, et al., Supplementary Fig 8S

4000
nonasaccharide (7) cooH OH .
HO
3000 — Ho %o oH
— OH ANH COOH
€ 0%0 Aooc
o HO Ho on OH
o - OH
~—" 2000 HO;SNHo \O o o HOOC
S U] A OH T
[To} s d
o U9-G8-U7-G6-15-G4-13-G2-u1  HOsSO o o A
1000 — HO,80 H035NHO COOH
HO. OC,Hs
OH
25 I I I I I
0 10 20 30 40 50 60
Rentention Time (min)
C. D.
cooH OH
2500 o o .
HO. 0O
OH
AUA2S-[N-*S]GIcNS AcNHO OQoH
2000 — Arooc o
HO;SNH /m
HOOC
H

HO3S0

AUA-[N-*S]GIcNS

OC,Hs

N OH
E 0,SNH o
o 1500 U9-G8-U7-G6-15-G4-13-G2-U1  HOsSO
o HO3SNH COOH
~—" o/mo/
HO
P >
™

Heparin lyases ‘

HoOC /m HooC m‘ COOH OH
0 COOH
o
HO5SNH oso p HOsSNH %cﬁm i
OH
AcNH

HO OC,Hs
AUA-[N—3SS]GICNS AUA2S-[N-°S]GIcNS OH OH
from rediues U7 and G6 from residues 15, G4, 13 and G2 Nonradioactive product Nonradioactive product

0 10 20 30 40 50 60
Retention time (min)



[2-0-*S]ldoUA2S-AnMan

Retention time (min)

Xu, et al., Supplementary Fig 9S

COOH OH
Q Q
Yo
OH
OH AcNH | _CQOH
o Q
o o HOOC OH
HO
OH OH
HO5SNH q Q
o o_ o HOOC
HO: OH
7) HOSNH | OH o
U9-G8-U7-G6-15-G4-13-G2-U1  HOsSO o o
HO3SNH COOH
. . HO,SO St
1. nitrous acid, pH 1.5 N o
HO OC,Hs
2. NaBH,4 OH
HO.
HOOC
HO}O COOH OH
OH . o o
< HO
Ho SN Hm?_‘o HOT}O o COOH
CH,OH OH AGNH cooH Hm/ocws
HO,SO o o OH
[2-0-%5S]IdoUA2S-AnMan HO CH,OH N
OH Nonradioactive product

from residues 15, G4, 13 and G2 Nonradioactive product



Xu, et al., Supplementary Fig 10S

10000
nonasaccharide 9
8000 — COOH PSOH
o)
HOHO ?_‘O
OH ACNH o00H 0SO;H
o)
£ 6000 o 073 HooG o
Ol 3 3!
8 (9 " HOSSNH | \g H °
e o) HoOC
U9-G8-U7-G6-15-G4-13-G2-U1 HO oH 0SOzH
- HO3SNH
Lg) 4000 HO,S0 o o o o
(sp] HO
HO3SNH COOH
HO3SO o
HO OC,H,
2000 - 00,
Qimpemeames
I I I :
0 20 40 60 80
Retention time (min)
C D.
" coon 0SOzH
1400 ———— Ho' o0,
HO.
45 OH AN COOH 0SO;H
GIcUA-[3-O-">S]JAnMan3S6S o &
1200 - Ho o O rooc
HO,S0! 0SO3H
OH
9) HOsSNH |
U9-G8-U7-G6-15-G4-13-G2-U1 o HOOC 0S0;H
= - - =10~ =19~ - 3!
1000 A HOJSNH
HO;S0 o St
HO
= 1. NH,-NH, HOsSNH | _ COOH
g- 800 - COOH 0SOzH 2. nitrous acid, pH 4.5 HosS0 %o 0C,Hs
O HO HO so O Hooc 0SO4H OH
N OH 3 OH
) 600 - HOySNH | O HOOC 0SOH
3 HO3SNH e}
HO;S80
400 - U7-G6-15-G4-13-G2-U1 HO;SNH | _ COOH
HO;S0 C:‘O oGiHe
1. nitrous acid, pH 1. 5 OH
200 A 2. NaBH,
HO;SO0.
MMMM HOgSO3 HOOC. HO3SO
0 - oQoH . COOH
St | % LA,
CHZOH CH OH OH
40 60 80 GICUA-[3- o-3531AnMansses ’
from residues U7 and G6 HO5SO . .
nonradioactive product nonradioactive product

Retention time (min)



