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JEETHET O-GleNAc #EEEAL i B/ BRBe i & AR 26 8, M TG R0 R e 17 — i ok = P 4 b g 0% i
(MSH) 47 57 M: A AL TH bR 2 e R 0 5 B BB R B i (9 7 2%, RN 42 35 42 5 O-GleNAc #l 3% AL A8 M IR B 19 4%
WESSTE O BB, TR A B R M 22 7P (50 mmol/L, pH=8) k& , F| 3l & 1% MSH, T 95 C G- % I i
30 min, W] 58 AT R MR 1 5B AU N EMIY) . %050 T Hela 4HH T, i ROH R & A 42 LB 5L
WEIE (Ac, GalNAz ) FRUHT=2E (121 D BR S -8 GUBE A O B, AT Dl & SR 4578 3] 157 4% O-GleNAc BB b &
MR, IR T 130 DR, A RRBR T 2 e B o - U A i i e AR e 45 R i T4, A
RIRWEACFR ICH AR TEREE 20 2% 20 b 0 R AR AL T8 ORI TE SREms
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Abstract: O-linked B-N-acetylglucosamine ( O-GlcNAc), an important post-translational modi-

fication of proteins, plays an essential role in maintaining normal biological activities of organ-
isms. Studies have shown that the disruption of O-GlcNAc homeostasis is closely associated
with various human diseases. Therefore, large-scale enrichment and identification of O-GIcNAc
proteins is important for exploring diagnostic biomarkers of clinical diseases. O-GlcNAcylation
is substoichiometric, and its glycosidic bond is unstable; hence, the enrichment and identifica-
tion of O-GlcNAc proteins remains a challenge. Recently, metabolic labeling technology with
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per-O-acetylated unnatural monosaccharides has been introduced to enrich O-GlcNAc proteins
or peptides in cells. However, azidosugars can also react with the thiol group of cysteine to
form cysteine thiol-azidosugar artificial modification as a byproduct in cell metabolism, which
interferes with the identification of O-GlcNAc proteins or peptides. Therefore, the development
of a methodology for the specific and complete removal of cysteine thiol-azidosugar artificial
modification is necessary. O-Mesitylenesulfonylhydroxylamine ( MSH) is an oxidizing and ami-
nating reagent with great potential to oxidatively eliminate the cysteine thiol modification to
dehydroalanine. Hence, it is worthwhile to probe whether MSH can eliminate cysteine thiol-
azidosugar artificial modification. Two cysteine thiol-azidosugar artificial modifications were
synthesized successfully by incubating thiol standard peptides with tetraacetylated N-
azidoacetylgalactosamine (Ac,GalNAz) in sodium carbonate buffer (200 mmol/L, pH 10) at 37
C for 90 min. Then, the reaction conditions for MSH oxidative elimination were optimized to
completely remove cysteine thiol-azidosugar artificial modification. Sodium phosphate buffer
(50 mmol/L, pH 8.0) was selected to protect the O-GlcNAc modification due to its mild
nature. After extensive investigation, the optimized reaction conditions were established as 95
C (reaction temperature) and 30 min (reaction time). Both cysteine thiol-azidosugar artificial
modifications could be removed completely under these conditions. Furthermore, two azide-
labeled O-GlcNAc (N,-O-GIlcNAc) peptides were used to assess whether MSH destroyed the O-
GlcNAc modification at the same time. The results showed that the two N,-O-GlcNAc peptides
were stable after treatment with MSH at 95 “C for 30 min. In short, with excess MSH, the N,-O-
GlcNAc peptides were stable, but the cysteine thiol-azidosugar artificial modification was ex-
hausted in sodium phosphate buffer (50 mmol/L, pH 8.0) at 95 C for 30 min. Moreover, both
O-GlcNAc modification and cysteine thiol-azidosugar artificial modification exist in cell metabo-
lism. This method can not only remove cysteine thiol-azidosugar artificial modification but also
ensure the stability of O-GlcNAc modification. There is growing evidence that O-GlcNAcylation
mainly occurs in proteins in the cytoplasm and nucleus, and that most O-GlcNAc proteins are
involved in important biological signaling pathways. The nuclear and cytoplasmic proteins incu-
bated with Ac,GalNAz in HeLa cells were selected as a model system. After the nuclear and
cytoplasmic proteins were digested into peptides, MSH was applied to remove cysteine thiol-
azidosugar modification. In addition, 51 peptides for the elimination of the cysteine thiol-azido-
sugar artificial modification were identified, indicating that MSH can remove the interference of
cysteine thiol-azidosugar artificial modification in cell metabolism. Biotin probe and streptavidin
dynabeads were subsequently used to label and enrich N,-O-GlcNAz peptides in cell metabo-
lism. Finally, 157 O-GlcNAc peptides attributed to 130 proteins were identified. To better under-
stand the functional roles of O-GlcNAc proteins, gene ontology analysis was performed. Cell
component analysis showed that the identified O-GlcNAc proteins were mainly distributed in
postsynaptic density, cytoplasm, and condensed nuclear chromosome. The proteins were mostly
involved in biological processes, including cell division, excitatory postsynaptic potential, and

microtubule-based movement. The proteins responsible for transferase activity, transferring
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acyl groups, histone acetyltransferase activity, and microtubule binding were highly enriched,

indicating that O-GlcNAc proteins play important roles in cells. In summary, this work devel-

oped an approach to enrich O-GlcNAc peptides precisely in metabolic labeling by removing cys-

teine thiol-azidosugar artificial modification with MSH. This methodology provides a new strategy

for the application of metabolic labeling technology with unnatural monosaccharides in glycop-

roteomics analysis.

Key words: enrichment and identification; metabolic labeling; O-linked B-N-acetylglucosamine

( O-GlecNAc) ; cysteine thiol-azidosugar artificial modification; O-mesitylenesulfonylhydroxyl-

amine (MSH)

ST R O T A B I ( O-GleNAc) J& —Ff
EEARMIRE G, 22 50N RZ 4
A o, M HARS IR 5 AR 2 FhEs i & B &
JRAFE I AR O, Qn oW R | pi 28 AR AT MR R | R A
AT ROHUR 4 M E O-GleNAc &1 & (M A B
FUREE Y8 A W4 D) 68 B AH B AL, i F
O-GlcNAc BEEAR A M 3 FE AR B B A A 1R
EEN | O-GleNAc BELIL B H/ KB B FE %
FETIG—E PR, HIL, & &3 O-GleNAc B
TR 1/ KB B 48 55 08 W7 7 vk 2 R A
EMES N

B R ARBEACI IR ICHARANE S 3 1 SRR o
()38 B AR 2 T O-GleNAc Fi S A &1 8
F/ B AR S 0 AR AR  HE Al — 1
AWE A2 RS A (&) |, HOR K MR w
DA KPR 2SS A 22 R4, DA TTT 38 5 Al K SR 1)
YNRERI . 4= ZE AL B AR TSR BEIE A AN 5 38 2 241
i PR AR B 3 A8 2 Ak S L B JEC W R AT B TR &
Ik 4 e ( UDP-GIeNAz ) |, i 11 # O-GleNAce 7 %
fiti (OGT) YU I 4% & 4 B bn 8 11 BT 1) 22 2 R 5 95
QIR I b5 0T 3 3 Ry 5 0 A ) R IR A
HARSE 1, SEFL O-GleNAc BESLA 1 2 11/ kB
AR RS SR, BB i o B, 76 40 M AR
FRicad R, 4 L mh Ak ) AE KSR B 23 TR B A i 2 bk
AR FE M 7™ AR 2 JbE 20 R S 525 00 N D 8 1
Pyt JF HAEEE R K B2 1 9 O-GleNAc B
SEAb B 4 SR v M LAHE IS B SR P 42K e
PR 5 - S JME A B T3, BRI, S —Fb
S 2 R e e R 5 - S BB N R A 0 1) T
BEA T EENE L,

MEAERe = FH ORIk ¥4 e (MSSH) #%) 32 i
THHE T D 2 R A B 8 M 4 1 AU AR B . MISH
S — R B AR, B T DA BRI B 0 S LA

PV B B SEAZ AR I, 7 — E B A 1 T %
PR A e H T4 T T 24 A 11 I B s 2 s
PP, Davis B4 7E pH=8 [MIRFAIAR T,
FIF MSH AL bR 22 28 R 5 i 9 AL 1A S- £ 3k
e S T ) I B, G e LA AR R TN R
B e, MSH 28 A6 7H BR ik SRR I N HT T e 2 R 5t
HE A R RIS P G S BT R A
fili b AR 5E & e T MSH 4 S5 P 3 % 2 bk 202 510
H-B RN N B R Tk, LB T R O-
GICNACHESE LB M IR BEAORT HESESE | N AE R IREAR
AR ICHARTENE 8 2 A0 B b S B0 1T Y
HIFFE R

1 SLIEEH

1.1 XFE5KHF

Ultrafle Xtreme MALDI TOF/TOF 3 5 4 B 4
SeAEAT CA T ] BT %4 ( Bruker A w78 ) , EASY
Nlc 1200 Orbitrap Fusion Lumos [fiii{¥ . HERAcell
VIOS 160i 4 fifd 55 72 4f \MSC-100 Thermo-Shaker fH
R % £ )8/ 1 Micro 21 & %[> #L . Nano Drop
2000C e 46E 1T ( Thermo Fisher Scientific
/NT], 2 ), Concentrator Plus B 45 B .0 ¢ 45 1L
(Eppendorf A A, i [# ) , Sartorius BP211d 43#7 K
- (Sartorius 2 Al fEE ) , LX-200 B REARELIL(
I I AR DU RAGES HlE A FRA R VIR .

AR HE S FR BRI H 3 [ Invitrogen A H , O-
GlcNAc 7K it i il 77 ( Thiamet G) I [ 92 [# Santa
Cruz Biotechnology /&), iR Eh 2% iz ( PBS)
I [ 22 E Corning /A7, — L6 ( DMSO) Il [
Jeatl RFHCARA T, SR A WA
(Ac,GalNAz) #%J5i 8 42 O R &  = R Ei-2E
YR TRE TS 2 R 2% G R RN 2% T8 O 1 R S B A 1
14 3 3% [E Thermo Fisher Scientific /A7, + ka3t
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TR AN (SDS) Il [ 3¢ & USB 24 &, MSH Wy [ |- iff
Sy AR AR RA T, R = (R W ) e
(Tris-HCI1, 1 mol/L, pH=7.4) Iy [t 5t &3 F=RHY
HIRAF, BRERE 4% (NH,HCO,) HHR(FA) LN
(ACN) . =# LR (TFA) \2,5- —#FIKH 2 ( DHB)
MR R B 2, — s (NP-40) 21 [ 72 [ Sigma
Aldrich 23], BER — %44 (NaH,PO, ) | BEIR = — 44
(Na,HPO, ) R 4 (NaHCO, ) . S L1 (NaCl) |
WIR4M ( Na, CO, ) Fl N, N-—F JL It ( DMF) 411
A i E 2R R A R A F L Btz
¥R 9 sl HPLC 2%, R&ER oM aliAb B RE M
1.2 MSH S iER RN AL

1.2.1 BB E-& A4 AN B 16 4 o 4 &

TG 30 pg HEEPRHEARECAS T 23 L AR N
ZZ P (25 mmol/L, pH=10) v, SR J5 ALk i
2 mmol/L ) Ac,GalNAz, T 37 CIHIRF BT 90
min, #AJ5 28 C18 H i Eh#4 1 %& 1, i MALDI-TOF
MS 53#7 .

1.2.2 MSH 41k ¥ &%

W LR A - B R B N OB 2 T
15 WL BERRENZE v (50 mmol/L, pH=8) , & ik
FEJEHUH 4 g I AR M 2% v (50 mmol/L, pH
=8) BLUARL 40 wL, B 5 L VEASEE R RZA A

¥ 1 pg BEARLCH O-GleNAc(N,-O-GleNAc)
B KB F W 2 41 2% 7P (50 mmol/L, pH=8)
HBE R LR 40 WL, B 5 L AR 528 X R4
.

ol A BE S 4 B A& E 15 mmol/L 1Y
MSH, T & iR PaE % iE 1 min J5 , b5 & T 95 C
PR I R 30 min, )7 B A f5 34 %l MALDI-TOF
MS #4754 .

1.3 Hela fAfiH O-GleNAc 11K ER IS &
1.3.1 Hela %1 % 3 5 %

7§ Hela 410 /E KARAS RAFRHEF AR5 7% . 7F
10 mL 2 HE IR 3% 5 2 oin A2 2 100 wmol/L
(%) Ac,GalNAz, fi i A FE 10 pmol/L () Thia-
met G £ ., F¢2< Hela 411l i 5 %5 37 56, H PBS
T BEAN BRI, I AC ] O AIOE 3G FR 3 T 37 CHE %
FERiFR 24 h,

132 #R&EaRBR KB

WAER AT 4 CLL 2000 g B0 3 min J5 %
X VW, AR BT A AR BT S AR U B 1
B4R A 1000 wL 40 0 5 & 3R BGRF) 1,

PL 2500 r/min iRJE 15 s BIFULTE, Tk LACE 10
min J5fiINA 55 wL 4 j 5T 8 1 #2807 11, DL 2 500
r/min i € 5 s, f T 7K L& 1 min, L 2500
r/min %€ 5 s, M5 T 4 CTLL 16 000 g #5.0> 5 min,
TR MR B B TR A Ao
A 500 wL 4 A% & A 4R EBG], BL 2 500 v/min i
JiE 15 s, VK FACE 10 min, TEFME 4 R, T 4 CLU
16 000 g #.0> 10 min, %8 L3 B804, GIFMIK
I B AL R

BRI 2 5 B A 5L RS & 10 kDa B UEE, LU
14000 g B> 15 min, F 50 mmol/L NH,HCO, %
W VE 4 U KD 3 Bk B, EAX BT A inA
A 1 il (SRR TGS 8 B R B Ly 1:50) ,F
37 CHHIRABEY) 16 h, B YIS LI 14 000 g &0 10
min, WCHE KB, T HIZK 5 PERE IR Wk, AR B K
BT 45 CHEHSIT G E T-80 CUkFftfF&H .,
1.3.3 EEVRB AR

A 1Y K B B R 44 2% P (50 mmol/L, pH
=8) &I, IFl s vk B, B 5 K R BV VR R
1 pg/pL, B 400 pL hn A £ B 15 mmol/L 1)
MSH, i P I E 1 min J5 T 95 CROGIR S KB
30 min, SN SERLG F C18 A SR, F 45 C HAas#i
T
1.3.4 N,-O-GIcNAc B4 ik B by & % Rk i

BB R B M EREER 50 pL, FF 24490, FH 300
pL PBS & Uk 4 WK, & 0. #T a9 IRBLH 100 wL
PBS B, I AL FE 200 pmol/L #) = 2 Kew-4=
WERFRH T 37 CHEIREMME LK, t1ic N;-0-
GleNAcB ik Bt . @ H 0. 5 mL 36 257 =Bt
EBRAS N B =R IEE-LE W R IRE, YRR L
Ja B RRBEANIT PBS 2ZARFR 672 pL, JFMIA 28 pL
7100 g/L SDS M/KIEW , SR J5 ¥ H 2B 78 2 G
TR, SRR E 1 h, B SR, R LR,

FREL 146. 2 mg NaCl il 70. 9 mg Na,HPO, , %
F 25 mL /K, A 25 mL Tris-HCI, B il > 22 vy
AU 300 wL 2 0.2% (v/v) NP-40 (2%
R A 300 L ZZ 0P A B 300 L 7K 4351 3 e
PR 2 WGHRIE A 80 wL % 0. 15% (v/v) TFA YK
W, T 95 T2 10 min, BUPE MR T 8505 5 4k
22 80 wL % 0.15% (v/v) TFA HJ/K¥% i S 80
pL Ve TFA-ACN-H,O (1:50:49, v/v/v) 53 4l
THVERLER 1 UGV G i C8 /S T 45 CHA
A T E T -80 CUKFIfEAE 2 H
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1.4.1 MALDI-TOF MS

# DHB T H,PO,-ACN-H,0(1:29:70, v/v/V)
VW, BC ) AL 25 mg/mL () DHB B, ¥ 1
pL BEdh 2 1 WL DHB SR IR & T A LA
T4 R BH B RO CAE 20 KV sk B e
THATIEEIRAE
1.4.2 LC-MS/MS

A A A B 435N 0.1% (v/v) FA K
RO FA-H,0-ACN (1:19:80, v/v/v), HHEW
KB FLshAH A %, L 600 nL/min i@ it C18 2
AR HTAE (150 mmx0. 15 mm, 1.9 pm) SEIAE 5
B VENLFEF N .0~8 min, 6% B~12%B; 8~58
min, 12% B ~30% B; 58 ~70 min, 30% B ~40% B;
70~71 min, 40% B~95%B; 71 ~78 min, 95% B,

W% HLEBEE N 2.3 KV, B i — A4
Tl & B h 300~ 1 400 Da, 43 #3120 000 [T %
() 23 P L B A i L 4 i B = ( DDA A7 2R
£, R mREE R B (HCD) , e = X
B M 35% , B FHEARE A 50 ms,
1.5 HEXZR

LC-MS/MS %4t (Raw 3 f4) fdi Fl MaxQuant
(M7 1.6.17.0) L) UniProt A58 141 5 41 5048 122

6]
HS AcO

OAc¢

OAc
AcyGalNAz

(20207-2015. 7. 21) WSH TR KRR BE
WN B KRB SN R U, 2 SR VF ST
VI i, Wi 2 W A b (M), 85 FH it N-K I £ 1
1k, £ ¥ & #r % ( Biotin-N,-O-GlcNAc, m/z =
994.391 1) LA S bk 2 2 #ii N\ by 18 1 9 3 B
(-H,S, m/z=-33.987 7) ¥ & N Al 25 &4
BRI A 22 E N 2.0x107° mg/L, A
BT KRR A 2 E N 0.5 Da, & A5 AKE:
T [E VT E A BE M2 (FDR) K S8R 1%,

2 GRS

21 ¥HEBRHEE-BRBEANGGEDNEE
RN FEB T ST, & LB AR R
SR BAUH O] BT v RN A R B 2 I SR 1 S &
AL, AR R DR 2 R - AN A B S
T, 256 R F Al 2 44 2% v (200 mmol/L, pH =
10) , #FH Ac,GalNAz T 37 C W & 5 5e b i ik BL
90 roin, F4 HE>F: Jb 24 1R %t -8 EUME A A B (I
Kl 1a) . & 7Y MALDI-TOF MS Z3 #7455 40
Kl 1b iR bt s iR s - AW B (m/ 2
=1464.694 1 m/z=1422.683) s LH KM, 3@
# ,Ac,GalNAz 1RSI & S Fepn i KB = 1 2 4
= AR R R S - S BB (m/ 2=

Ny HO_ _O
J\ OR,
07N OR,
H
S

N_ _O

OAc N;

9BHVY DY) HrujﬁrA)V)K)
O

m/z=1136.592

pH 10, 37 °C, 90 min

9HIY IJYJH/—ﬁj\[rAJVJK)

O
mlz=1464.694 (R;=Ac, Ry=Ac)
m/z=1422.683 (R|=AC, R2=H or R|=H, R2=AC)

1464.625

1422.570
1486.576

-

1

Wt

6
b ]
5]
s 4f
£ 3]
z i
E 2]
1136.632
14
0 et . IILIJlJI Av.lklA
800 1000 1200

A1
Fig. 1

1400
m/z
(a)Ac,GalNAz W EHEMKE MR MK (b) REF¥H MALDI-TOF MS it &

(a) Reaction diagram of thiol peptide incubated with tetraacetylated N-azidoacetylgalactosamine

f LR
1600 1800 2000

(Ac,GalNAz) and (b) MALDI-TOF MS spectrum of reaction products
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1 464. 694) , FEBRME S5 F T L WESE K Az 38 43 7K g, i
A LT AR B 2 I S R A - R A B T )
(m/z=1422.683) , LA |25 5 32 0 2 ok 4 R 2 k-
B RIEN B 0 T
22 ¥HEBHEE-EBREAAGIGUHSLIER
MSH 1E 2 —Fh & Ak B e AR, ml ke 2
Dt E RS W () A AL TR . 7EBL a1, 5256
H R A ) 2 e 2R B - B ABE N B AR
R, %85% MSH A0 TH BRI 9 B fE vy 454
WA 2 frs , 7238 B ON 254, MSH A i 22
IOt Z R S - B A B ) 1 SR A M R T, 5
KA B BRg, AR B BRI BR W (m/z =
1102.604) , AT ik 4 om 20 59 B M 45 78 %F O-Gle-
NAc WEEALAB R RN | SE50 1 e 1 i A s
FRENSE i (50 mmol/L, pH=8){A %, }f H MSH
AR T EARE ARG i T AR
o7 ¥ BE AT AT SO oy WM RE B | R 2 s N7 ) ER
HEAT , 5058 % 48 T AN [R) R i BE % MSH. 404k T
e Db 20 1R 5 - B RO N R B R s e, S
AL A MSH 4351 F 4.20.50.80 K 95 C 414
AL B b R B - A FE N B 30 min
(W7 1), MALDI-TOF MS /#4558 ( WM 2 1, 1%
UL http ;. /www. chrom-China. com ) .7~ , 7E 4,20
F150 C KA 30 min )5, MR s -2 Z A h

N5 HO_ _O
;\ OR,
07N OR,
H 0

S

; %—O—NHZ
o
9HIDHYH—N AVK Ve
(0]

m/z=1464.694 (R,;=Ac, Ry=Ac)
m/z=1422.683 (R;=Ac, Ry=H or R,=H, R,=Ac)

OR,
o)
HO OR,
N H_

‘>7N 'S¢
o M Dx&m
G)F)V/I)Y)H)_E AVE ——

(¢}

9HIY I)Y)HJ—EJH]’A/VJIQ
0

m/z=1102.604
2 MSH SXHEBRFREBIRE-BRBEANEIHMIIE

Fig. 2 Mechanism of oxidative elimination of cysteine
thiol-azidosugar artificial modification with O-
mesitylenesulfonylhydroxylamine ( MSH)

BHEYI (m/2=1464. 694 Fil m/z=1422.683) {KIH
ABEWE SR, HoAR LY, B O A &
A= 7E 80 C L 30 min S5, H AR BR =41 (m/ 2
=1102. 604) #53A= 1, (H 2 b 22 1R %t -2 AU N
FAEHEY) (m/2 = 1 464. 694 Fl m/z=1422.683) 1]}
FEAE , SR TH BR RV AS 56 425 T 2E 95 C I 30
min Ji7 , RS- BN B (m/ 2=
1464. 694 Fll m/z=1422.683) 544 5%, I H A ¥5
TR0 (m/z=1102. 604 ) 78 8 45 5 0
B F WY 2R o1 - S B A IE ) (m/ 2
=1464. 694 Fll m/z =1422.683) T ¥ 5 AL
B, FIRSCESS AR, iRk 95 Ty, MSH AJ
B8 A E AT R P e 22 R S - UM A\ IE )
Y HE— A TE 95 C A& F Al T MSH & LT FR
LAY S (W35 1) . MALDI-TOF MS 73 #fr&s R
7R 78 95 C 44T 4 J6 S R F ], 5 bR B 7= 9
(m/z=1102.604) #45r4 B, 1H 2 e 2 R 5 55 A
WA HIEMIY (m/2 =1 464. 694 Fll m/z =1 422. 683)
USEEAE THBRANE A (B2 2) o 25 1, SE3R 95
C R 30 min 14 25 7F 5288 MSH sk e 50t S Ak 7
B P b R s - & AU A B
T — B UE MSH A AL I vk i m 474
SEEG A T 55— e R #i - ROBE N R 1B
Y(m/z=1817.750) (WLEfHE 1), 3 MSH F
95 C it e Ab FHIZ Y- e 2 R S 3-S5 B A\ B
30 min, BE N AN 3a B KR B3 0
Kl 3b i, Bt E RS- B B (m/ 2
=1817.750) e T4k, A B AR ER W) (m/ 2
=1455.661) . BRitLZSb, & 3b SosA R AE(m/z
=1625.267) WA, 290 0t 55 10 1) S5 50 v A )
PIR AR o3 F B P ASUC R (WL 2) o B RO
R RIE (m/z=1625.267) Ffk#0r T2

*1 MSH TAREGTELEREMEBRE-BRE
N AR R R 25 R
Table 1 Reaction results for oxidative elimination of
cysteine thiol-azidosugar artificial modifica-
tion with MSH under different conditions

MSH/ Time/ Temperature/ .
pH (mmol/L) min C Reaction
8.0 15 30 4 no
8.0 15 30 20 no
8.0 15 30 50 no
8.0 15 30 80 incomplete
8.0 15 30 95 complete
8.0 15 20 95 incomplete
8.0 15 10 95 incomplete
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OR,

;i‘[() (0]
0] le
H

S

N
a
(

i
S—O-NH,
o)

MSH (15 mmol/L)

VDYDY Arﬁjﬁ* HNIHNDE
O

pH 8.0, 95 °C, 30 min

VOHIYDHY A/—ngr HVHIHIDH
O

m/z=1817.750 (R;=Ac, Ry=Ac) m/z=1455.661
3.0 5
b 1 1455.350
2.5
5 2.0
2157
g ] ~ 1625267
- 4 [=))
= 104 A
R ~
i ©~
<
0.5 L
0.0 Jor e - ,
1000 1200 1400 1600 1800 2000

3
Fig. 3
(b) MALDI-TOF MS spectrum of reaction products

MELVRAE A8 00 FL R fR O R AT AR TR U R
2 TR (m/2=1625.267) BIFHRT 43T 5
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