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Materials and methods

IH NMR and 13C NMR spectra were recorded on at 300 MHz with specified deuterated
solvents. The signals were assigned using |H NMR, 13C NMR, and COSY technique. Chemical
shifts are reported in parts per million (ppm) and are referenced to the respective solvent.
Coupling constants (J) are reported in Hertz (Hz). During purification of labeled
oligosaccharides, a heated CentriVap Concentrator (LABCONCO) was used to remove solvent
and concentrate the samples. Aliquots of sample were desalted using the Porous Graphitized
Carbon (PGC) cartridges (Supplier-Thermo Electron Hypersil Keystone, UK). The cartridges
were washed with 60% Aetonitrile (MeCN) and DI water (H20) prior to use. Micro liter
volumes of solvent were removed in a heated (40 °C) CentriVap (Labconco, Kansas City, MO)
with spinning at reduced pressure (12 mTorr).

General procedure for labeling mono- and oligosaccharides with the tag

The oligosaccharide was dissolved in 200 uL of methanol (final concentration of ~10-4 M) in a
plastic microcentrifuge vial with lid. Approximately ~ 0.1 mg of tag and 1 puL of glacial acetic
acid were then added to the vial. The solution was then incubated for 2 hours at 70 C. After the
incubation ~ 10mg of NaCNBH3 was added and the tube was sealed and heated at 700 C for 2-
2.5 hours. The solution was evaporated to dryness using CentriVap concentrator. The residue
was dissolved in 500 pL of deionized water and loaded on [preconditioned with 60.0 %
acetonitrile (2 x 1 mL) and DI water (2 x 1 mL)] PGC cartridge. The cartridge was washed with
DI water (2 x 1 mL). The desalted sample was eluted off the cartridge with 60% MeCN (1 mL).
1.0 mL fraction of the eluent was collected in microcentrifuge vials. Excess solvent was removed
by CentriVap concentrator and the sample analyzed using MALDI-TOF mass spectrometer.



il

MH.




S4

| =
——|

LE'EII

'k




(3a)

MH

S5



S6

(3b)

HIN

-

|-

=

-

mae1i



(20) NH

T

S7



My

HH
(3e)

S8



(3d) %

1

FLy

S9



S10

N

(4)

::I i
i:!'ll,.“|

0 “I\H =,

_,.-r'_”_r""_
1]




S11

N\:{ﬂf\...r_ﬂ_.}rr\ﬂ..{x

(4a)




(3)




S13

[
-
b

e




S14

OH
Q MHO5

MH
(6) ©




S15

Oy

MH
CI-=:: M




S16

| =
:-m\ i
N _
1] )
vt % i
=
wE

(6b) H,FE,




S17

(6c)

HzM

5
MH
D=i MO
r\.

SET

|




OH
0

(6d)

MH,

NH

'F.D

LE0

i1

il bl

10

S18



S19

%iInt.
5039

100 ] / [M=H]

il Excasd i

MassiChidge 100 4a0 G0b ] 1o a00

MATIDI-TOF spectum of 2-N-acetammdo-2-decxy-glicopyranose (N-acetvlzlucosamme) labelad
with compound Je.

SRk

108 7 HIBA [Mar]
5 /
B 4
N—(Label)
m HD'A"']"GT“_K abel
£ HO™ SO O 'SH OH
" HO™ T 'OH
DH (3
40 7
LR
0 L
an Ercceai g
10 II!-H:I'/ T3 5
S08.m 1 1
" 1 . asen A & ] lu Ll ey HTE-ELII“-L b
hll:llli"ﬂlwl;'llun:ul o Imll:-l o Imlu C Imll:ll C Irn:u C Iln:u C .“.D. )

MATIDI-TOF spectum of 4-04{e-glucopyranesvl)-glucopyraneoss (maltose) labeled with
compormd de.



% Ini
a
108 7 LT jdsH]

:e:l.' a TR 4445
L Lo
g L 1 !

[
| BN B B S B R B S B B N B S B B N B B B B BN S B B RN S B B S E S B B B B N B B B R S
LELL Lat F -1 ] A0 L L3 an [ E o] 1900 oo

LIAT DI-TOF spectrum of 4-0-[4-O-(o-glucopyranosyll-e-glucopyranosyl]-glucopyranoss
(maltemoss) labeled with compoimd 3.

felnt

100

/, 1368.7 [M=HT

B0a 300 1000 1100 1200 1300 1400 Mass/Charge

MAT DI-TOF spectum of lacto-N-fucopentacss (LINFP-II) labelad with compound 3e.

S20



L aRid et

Bapl  gRAREG

S21

,
4  ppm

kTR

a2

TTTT T T T T T T T T T T
44

MNH,,

Ak

I

F
“ WWWWWI l\w.hhw

L

L L

L1t LY

\
1;

Lo

i

WUV

REE ki

LAER 1] =
ERETEE

I

52

54

ESHPLE
dads e 2
E"
lami
[SETA
rurf
ey
SRLAY
Tia
1z
=
1-!
AT
Ll
M%MM‘I "U'H'!I."-rl-l.
T

L L]

I*

falnaly =5 §iss
!E;: Eﬂs‘i!ﬁﬁ'qﬁﬁr‘ EEM H'E'E E""ﬁi

56

L — -
==

B e e AL R

58



S22

(10 121

i
]
]
1 =
=
L H]
o
=] »
. bz £
E . Zz
o I=
i
2 = [ H
=
2 = =
ua & = -
p . 2 %8 e =
E .
= 3 = = [
s % - S 0 [T
ra 'y 1
=1 e
- L}
L] i
THITT I
[ [ 143}
u —
1 H 1
[ - L

WIS T




S23

o5 ik [N 1] 111 op1 arT 14 e (1 3] s | UEDS LA
het] 5 AL detil = -..._ — ...J.._-u .._...— gttt itk
i Alk b i W b Ll |
i
& v
g E
. %
a
i g E.“l -
m =
o
= =
=
T ==
|1 —
.......ﬂ ﬁ HIFLE  TodE
L 3=

ISHIED] BEE




S24

wdd

or [ 17 09 o0& L] a6 got Bl 12T 0ET IFT 0&1 19T DET
— 1l 1 1 L 1 1 1 s
d .
T
1
i
|
=
| = =
| - LR .
| | i -
- -
" £ 3
| s g
| : .
| i
| 3
|
yd  ou
(LB 19
I | ]
=
|
B
o
’ =
bl
SALCTT 3 3
Bin B @
Bpniupurs E
Hi
SEHELE
FRan Lou upwh
=] - i
(e e
o Fm L J
5 = e i
A R
._\.r.r._.__\r—._Z LBA g 1y
= T i
BEEN (e T T
I = ik wdpd  §CRAdEL
LINFET N =TT T
B qL &TE'N
O R8N (5]
LLERR FEF'EL (]
Ll B0 LIS ENSD
LA BE Rid3T) AR
1 408 =F =] FRLEE]S IR
F T i T
— 1 [T T ) LT
[ = ¥R Bk L[ JU§ EEp
| . "y b= 1 Tl
a el e N g
bt ™ bt gppye  pdaw
=SJdE@CE £X
= - =m

1741530 Bzl




S25

i d L1 s LE] [ 3 e DE (1) ¥ atrT 12T IET ori 15T 19T DET

LA 1]

ThiCROT

BEdTEEL

BEDAAT

bl " il

L5 B
ol L ——
LR —

L0

HH

2 =
= [T T
N...._..._._.._....r.._......_._.-._............._._.__._._..... \H@( L CIRTY L
L L-h]
ONTSE B
“.u.n.__

MH

L)
[l el Bad ]

_”_ Tl fT. | T TRE . U O
= &H L 0[] JUBA[EL
R el R EE Bagp  gHBY BT JoW TR

1 1 TR i R
ol ] o= spEpan  pelan
T -
Lk ] T g
op o -

ARMIENE O1

(3b)




S26

e

\

[t
Ef%ud
LLES E]
TIL"3E
[N 1]
L TE
RS LE
[Er ]

TaZ &

as a3 B g 0E I 0Tt Dzl oEmT arT 1571 aat WET
—— P ) B T . P L R
3.:. o, g e rsra s o s e e
1
-
=
-
[P
E .=
¥l -
¥ h
b - g
e - -
H L F
| H =
1 = =
-
=
wd g
LU b |
[ %1
dTRELE dii
2 iThE (MR
[ S 1 6
LN M._n-r -
= a8
” o B 13
| = a1 s
s B o3 5 IR in
= = «._.-......_._n_n .
s .
H = & ay
- - oy
i Li
wER1a
CEIN 30 wiwk
u q3aLE
= HIRE i1
4 [ L4 b
- H... [ i
B LE
2" D X LI | =
m_.__ = PAER L imd]
= o L1} L1}
EREn Jou ME ROEDT a
{}G....!J.\DJ....}H -+ sl tONEL i
T T FLRFYS  GOTRE i
= i1 d@ &TE'I L1
[ b e P [ [LE]
BOETL e - L BT baga
- . BL1LISOROIY
LR g u___.r.u 1I1
| ] bl he (W Q0 IRER TS AERT
_ R P Tog T i
iH ME DO Jhibegad
-.r-..u..nm o ._F._-.:I d0d1 N1 2w LR
dk \“_._ Hm i E AL TE
e oEAFLy  peas
2z g 2
= ] 1

ELEF e e




S27

i

B aL
s
-5
B
LEo ]

wET

LEw

ozl
Y Ea
§ED
-
=
sl -

JEECE

1

Ladad

[T T

LR

[ ¥ o

[1-a¥

13T

R EE

u
&
W
13
b

dins

adanm

uy

il

Bijaam

me a|
IR 15 E 100

HEEET -

a sy

ik ap

i g

i1 Anaip

EH v

L= o S1lp
Li ® "a3i

NELL 1S D

PLL T AL=LE

=pibd Jed LR SRAT

= Ly w L

agsn

CHDE 21 Aeg
Tlabrs

SEAPAE oEE

1841 051




S28

L2 L T

L I S e

6 anT 0Tt 1zZT DET

LL A

L h L]

[0 9]

wRETRET

ar= bDET oat [ F )
|
L
- =]
B =
- ==
P =
=
o
=
= =
a -
: E
=
=
il mE
[ETREb] B §
11
s LLFF]
CRIES 1dd
L B
[H]"
iR
14
af
1' i Ed LL]
& EERE i1
AMETIE
£ ap
U T
i L
il

ol 1] Baga
- - 1LEEINER
RS g v_“l.qu
] L] SHRESTHES FHAE
e T TR T
H Ep pACED (]
A5 FaE Bajge Jand mg Beg FUNR

s L
CpElE  jdns

RAMEEED JE1




S29

udd I bE s [IF 0 [T BT att 12T QET T a8t naT 0iT

W1 E

kg

-
-

-
-

%l

[3 0 14
TALCTF
L1
Tha' g
(AL ]

FEETRE

= Pt
Jims
= pan i iy
1 LW
= wn BLiEn
Ll ] L1}
AEIEE I 00E
ORI L 1 T Nagi
~ =EE NOELTRIAEY
ALe o Ejd S
1 ] d08 ~§ - R NE R
w aredp aEmOgc sdoiEE
1 i) up  FEEI TREA] I
n.r.u..u-M L] .._u_".E—- e _..u._“-lﬂ.n
13- HH = o
bty i
e it s awies  edss
] Ba

JAEFED 081

N



S30

JE M 1

il TE

~Hl°CF

anL E

LIRS

BEE BT

TRk

b

| [
{ |
| |
|
| |
| 1
= B
B =1
7 uw i I L
| w = = = X
= ® :
= 4
=
3
i
-
-
- —
- L
= -
n =3 b7 il B
I -
P =
- o -
" HU =
- Ll
-
H
15
P = N O i
= =
3]
I
L
-
Z
—
I

(4a)

ia # "adE PR Lo

IWiETE cdaa

MATFID 3T




S31

EFRCES
i

iR

ar

E- L L

L]

L 1]

4]
i E

(3)

bg

A

[0

(10

=

1t

FERC TN

$ZT

5

LT Lk

QET

IRT"ZEL

ERdEED

BET

asT

kLT

asen
23T 5

BET

FEECERT

[Ty |
A DL RIS By

Fid'S A-ai

= RIMEcRia L e

= LR B

T
uEp  EyEd

AT

FEERLY  pEma

JAWIEED 2T




S32

[
pEw

MEE AT e ——

it

FETRRL ] —————
Fin' i

o

e E—
-
o
-
=
(Sa)
-
=
—
=
—
P
-
ou
I = _— =2
BRI 2T
LRE T S20— e = ———
LI =
o
-
Spmepss = o3 a1 =
BT o "o * -
= =
= L Lol E .
: i =
-' I.l-
scilkE
-4
FE - -
R IR CCm manddcShnad &
:F:E?; 3 gl = —
~vagun :
W ow lGe I E
E N Fa thme .g BT E
3 5 prIa -
B e de kdme = e
I = i
E E™% § 5
C I T, T -
2§ S22 EReEifElEmEruaE o




S33

uid b 15 [ L] L I3 oe DE aoT 0T 0z 5T it a5y nus nEy

T RS NS i i i

Ebd " IFT
AN

THEHT
BEFTELD

d LT

.
-
| iz
| = [ =
o = ] -
i 5
= =
= -
b | =
* | i F &
o - 18
i P g HE
- - .
- = 1 -1
- -

MOy
MH

||
Eaaf=s —~
== Wpege Tk
EEEZEE=S e

FLUE ) T




S34

LR

J0N O

(6a)

[ 44
MH
[T T

[
NO;,
LELa 1]

"
Ll

LU ]
2ok Ak
L1524

[T
EOE- g —
LT

]
-
d

=

=

s

-
pEAn
Tk

|
[T}

N RIS
LLTRY] Jup
" ]
AR [T
i i
i il g
H ug
TRE" 0T

1h &

THL " Hid1



S35

o T
(TRt

.13
HRERE—
il

L1ai -
ARRTIE

or 0§ 19 LT g 06 onT art [ 4] PET IFT b5l (1] [P

I ' L 1 1 il i ¥ I S S A T S |

—n

L L1 h

LEAELD

..
H 1 = 4 ow| =
i - ATE 3 uE
- = B - P
= 1 N T = i
e L | L R TT 1] - -
" B = g < L1
i b & R e
- sk LT
.l — a |
o SFED &
i GlEl1 in
¥ wial L
A¥14E10
| & [ 1]
u .l
1 u ]
(2]
D paee ol upol
L] LU
- lw_—r.n_n arne 3=
[ = aneay i
= = I= Yan 8 "
> & n__“u _".n_u -
T} .
= I I H o
= = - o HEEN EEU - IR L] e
A T N .
ﬁ!}.\” i
Fid1
F
L
]
i
I
156" BaL
| -
S
i = AEfRia  Edus
L i
PP =3
 AUE- K )

MNEFIW 351




S36

BEEC RS

EIESRL™

awE e,
RET L

T B2l
[ P

LREERT

1i&"RTL
[
987 LT

=

MH

A
AR
A
JdrEs

PRI W ul
E) =V
LI
L an
DRISFII00
sITH Amp
H asap
ETEY T
[ Jsanp
= Ay
18 iy
150 g Bage
Le & "oano

—
L

=)

o

IRT"@FT

E1 b

W om owm
[T L ] ]
20

L ]
LWL dy
T hink (FE)

.."_"__.u.nu_._n.n?.
B “u

s e LD LRT BT
o BERG YAEd RS W
k]
HIE 27 W= BIRE
il

IEEE3e  poae

1843R0 IR

L T




S37

051
e

21 = . L i
= b _ Eus - =
= = -] = ]
5 H h
o ] E s
=
== .
e —
E = =
i L= =]
- owy o
-
I
I
Hﬂm H EREN Gord
Bk
[T
I ONTS5AT084
BT
-
i T
s 1 r
- 115 RS ELE)
& L{1] TR
ES0°GE B BLER
14w "o FRETE

spREad  TdER

Li ]

TE R
Bl EE

184089 E 301




