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(57) Abstract: An application of a heptose chain-containing oligosaccharide compound in the preparation of a helicobacter pylori
vaccine, relating to the field of medicines. A synthetic oligosaccharide chip is prepared by chemically synthesizing different antigen
sugar chain fragments and immobilizing same on the surface of a chip. By combining an animal immune experiment and the analysis
on the synthetic oligosaccharide chip, and testing an antibody in antiserum generated for polysaccharide, the relation between synthetic
oligosaccharide and immunogenicity is explored. The exploration shows that a heptose chain in an antigen is an important immune
epitope, that is, a carbohydrate antigen fragment containing the a-(1->3) heptose chain has excellent immunocompetence, and can be
used for preparing and developing vaccines for preventing and treating helicobacter pylori infection.
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B PR SR SERE L A Ve b e TR AT BB v+ B DA

TR
AN B PERERE IR SEREAL S D A 1 26wy TR BEAT RO v O RL A, B TR 29Uk
TREAR

Wi [ TIBBEFF TR (Helicobacter pylori) J&— PR A AL M2 2 IRBIMESURE, 1ENERS 2
(I 78 BrAd 2 —, ZETH TR IR 22 20h 509%(J. G. Kusters et al., Clin Microbiol Rev, 2006,
19: 449) . BFFRERWY, WATTEFEAT R TI R E R BEA . HATEN T 48805 S 5w 1
FZ% A (B. Molnar et al., Dig Dis, 2010, 28: 604) . %4k, BT da [ TR HE -1 (1) J8ge 55 18
B B I R EL R 2E (L. E. Wroblewski et al., Clin Microbiol Rev, 2010, 23: 713; C. Prinz et al.,
World J Gastroenterol, 2006, 12: 5458 , FTLAfE 1994 4F, 5 BAZHE] (WHO) BH#ffs A
HKN TR ANEEUR RN F (Lyon: IARC, 1994, 61: 177) o WFFRRN], W 12 HEAT B (1K) gL 1 2 B
S 1) RS i 7 2-8 % (Helicobacter and Cancer Collaborative Group, Gur, 2001, 49: 347; F.
Kamangar et al., J Natl Cancer Inst, 2006, 98: 1445) .

BRI, Bt 1B AT TR B (VR T T A DL R B S I B A A FH B AR R I =
BB . (R, HETHAR (MnhidER AT MnTEET 2 ion, KIEMHRE
KA SECT I 25110774 (G. Ayala et al., World J gastroenterol, 2014, 20: 1450; N. Vakil,
Cancer J Gastroenterol, 2003, 17: 30B) , 1fif HE: T HuAE 2 (VG TT I A R FELE W TR 12 71 550k
Qe R, PRIE YD 75 EEH R R VE T AT BT T RVa YT o ik 1 TR B % AR A A =2
PR — 4 BRI SR G I3 B A AL 7772 (ML Selgrad et al., Curr Opin Pharmacol, 2008, 8: 593)
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386: 1457) , HIZANIL, WA EN WA T IRF IR G i D) Briie IEZ M (LPS) O-
FUBAEyrl 1S B A M R 0 1 2R, BOA A RARHE IS T W% # 1% (S. Yu et al,
Infection and Immunity, 2007, 75: 2974; D. Ren et al., Vaccine, 2011, 29: 4210) o B 553 8] % e b
AR T IR BT T R YR AR SR, DU SO Rl & 5 v DA R I i TRy
1E RGP YA 75 £ E M (). H. Passwell et al., Infection and Immunity, 2001, 69: 1351)
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(DSBS B G TIE T ANER T, IMABORR AT RS, R4 )5,
HO45 o B A S
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FEREERN, TAEREE A, SA. RIRE . BRI T — P 2 R

FEARR R — Ry b, k23R (1D Aasmanr vd .

A &Y 1 LAY TT#E T THE/MeOH (1:1, v/v, 2.0 mL) , JI\ CH30Na, =i&F
PEHE 050, ARG NaOH (aq, 1 M, 200 uL) , SMAESIE FHHE 12 ho

FEAR R B — Rt SRrp, Frid B9 (D B RM5E4 S, I Amerlite IR 120 (HY)
WG PR S B pH /INT 7, RO IR IEIRAR, AR ST AT 4 B Ak
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SRR B S R R R . 4 387N O-Bu i vh BERRBE N B e R A, A e
BRI S 3. UL S 4 71U S 6, AT S LIS i3 0), {H Lewis 470 B mJ
B % G WONAE A BRIWTE R, W& A Lewis HUR I T =W AAEW 7 A RE# 3
ARG, b PR RIYE R R BRI T R TR AR T W T IR BT A (R

AR EARAE Y — RO TR FIVG ST W [ TR B K, Pk R A A (D BoRf
B RE I SRR AL A e R B o

g



WO 2021/208237 PCT/CN2020/097646

BERMR:

AR BB A 2T E A o AR B TR E Y, =AY, R am. ik s
YL E. +=REY. & RAARIRTTREREEE R B i m AR @RS, & GE
MR 0 R AT BN G EEROG Fr o S5 B3l R SEIR AT G BB 7 e, AL
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SEHH 1 URERALEWHE R

FURSE AL G E 1 BTR

a1, 2. 3. 4. 5. 6 17 KGR, DUHBERIPAEY 15, 2%, 3%, 4%,
5%, 6*F1 TN E R GR LA A YT 2 W% F] CN201910156533.1. CN109776632A il %
BED , AWM T RERTE B, 215 R 10% 0 PA/C FIE S IME IR 2 By
F R FEAR A R AR AR AR B+ 1. 2. 3. 4. 5. 617,

HAR R0 B R A D 3%

HEW 1:

1. MeONa, 1M NaOH, MeOH/THF, rt
2. H,0, Pd/C, THF/MeOH/H,0/AcOH,
1t, 86% for 2 steps

NCbzBn

BALEY) 1# (28 mg, 0.0143 mmol) & T THF/MeOH (1:1, v/v, 2.0 mL) 1, I\ CH3;0Na
(20 mg) , FIETFHEE0.5h, SRJGMA NaOH (aq, 1 M, 100 uL) , MR FHEE 12 h,
TLC ¥ e N 584 )5, N Amerlite IR 120 (HY) g A SN pH /NT 7, 1EWGEE 98 IF08
JEIRYE, ARERAEEMNT (&P L/ FEE 50/ A Eab B ey, B iR REEE LAY
74T MeOH/THF/H,O/AcOH (10:5:4:1, v/v/v/v,2 mL) "1, JIA 10% Pd/C (50 mg) , MR
AWTEAA (1 bar) &M THiHE 48 h, & CATHI IR BT RERT U S N SE RS, VARG D8Ik 46
H2ATEE, J5%4 Sephadex LH-20 BB 75 B 4l 53 211654 1 (8 mg, 86% for two steps) »
'H NMR (700 MHz, Deuterium Oxide) & 5.22 (d, J = 2.0 Hz, 1H, 1-H), 5.05 (d, J = 1.9 Hz, 1H, 1-H),
4.93 (d, J=1.8 Hz, 1H, 1-H), 4.00 — 3.93 (m, 5H), 3.85 (dd, J = 3.3, 1.8 Hz, 1H), 3.82 — 3.74 (m, 5H),
3.73 (dd, J = 5.6, 3.0 Hz, 1H), 3.72 — 3.66 (m, 5H), 3.66 — 3.62 (m, 3H), 3.59 (dd, J = 10.0, 2.9 Hz,
1H), 3.57 — 3.49 (m, 2H), 3.12 — 3.00 (m, 2H, CH,), 1.92 (dddd, J = 15.0, 12.0, 6.1, 3.8 Hz, 2H, CH.,).
C NMR (176 MHz, Deuterium Oxide) § 102.3, 100.5, 98.0, 78.8, 78.6, 74.0, 73.6, 73.3,71.8, 71.5,
71.4,70.7,70.3,70.1,69.8, 67.5, 67.4,67.2,65.0,61.7,61.7, 61.6, 61.5, 37.5, 26.6. HRMS (ESI) m/z
caled for CagHu019N [M+H]* 652.2659, found 652.2700.

wEw 2.
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BnO HO
BnQ, HO,

1. MeONa, 1M NaOH, MeOH/THF, rt
2. H,0, Pd/C, THF/MeOH/H,O/AcOH,
rt, 83% for 2 steps

2 2

BALEY) 2% (30 mg, 0.0119 mmol) ¥ T THF/MeOH (1:1, v/v, 3.0 mL) 1, I\ CH3;0Na

(20 mg) , FIETFHEE0.5h, SRJGMA NaOH (aq, 1 M, 200 uL) , MR FHEE 12 h,

TLC ¥ N 584 )5, TN Amerlite IR 120 (HY) B A8 S f1 S S pH /NT 7, v D8 3108
JEIRYE, SRERFEENT (S P E/ FEE:S50/1) B a3 2 B AR R P2 K b B
HAAWTET MeOH/THF/H,0/AcOH (10:5:4:1, v/v/v/v, 3 mL) 1, I 10%f Pd/C (60 mg) ,
BB AYIERS (1 bar) 04 FHERE 48 h, 4 CATI R BIEAS I S R SE il i, VARG e It
waq, HA&TE, JA4 Sephadex LH-20 BBAE 75 B 204k f5 32116 54 2 (8.3 mg, 83% for two
steps) 'H NMR (700 MHz, Deuterium Oxide) 6 5.17 (d, J= 1.7 Hz, 1H, 1-H), 5.04 (d, /= 1.9 Hz,
1H, 1-H), 4.99 (d, J= 1.7 Hz, 1H, 1-H), 4.92 (d, J = 1.9 Hz, 1H, 1-H), 4.06 — 3.99 (m, 2H), 3.99 — 3.90
(m, 5H), 3.88 — 3.82 (m, 2H), 3.83 — 3.74 (m, 7H), 3.74 — 3.69 (m, 4H), 3.69 — 3.65 (m, 3H), 3.65 —
3.60 (m, 1H), 3.58 (dd, J = 10.1, 2.9 Hz, 1H), 3.06 (dddd, J = 20.3, 15.1, 12.8, 7.8 Hz, 2H, CH,), 1.92
(dq, J = 14.1, 7.4, 7.0 Hz, 2H, CH,). *C NMR (176 MHz, Deuterium Oxide) & 102.7, 100.6, 98.2,
98.0,79.8, 78.6, 76.4, 74.0,73.3,72.7, 72.3,72.1,71.5, 71.1, 70.6, 70.6, 70.4, 70.3, 70.0, 69.7, 67.6,
67.5, 67.4, 66.7, 64.9, 62.1, 61.7, 61.4, 60.8, 37.5, 26.7. HRMS (ESI) m/z caled for C3;HssOssN
[M+H]* 844.3292, found 844.3335.

AAE//RE
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BnQ HO
BnO,l' HO,I'

BnO O HOO

BnO, HO,
LevO O, Ho Ou,
BnO o) “.{ onc HO 9 “.{ oH
o™t OBZ BnO -0 HO HO O
AcO 1. MeONa, 1M NaOH, MeOH/THF, rt HO
BnO BnO, 2. H,0, Pd/C, THF/MeOH/H,O/AcOH, HO Ho.
BnO.../ O rt, 88% for 2 steps HOw./ O
BnO O, HO Q
BnO HO
BnO HO,
. un

LAY 3% (25 mg, 0.0081 mmol) ¥&T THF/MeOH (1:1, v/v, 20 mL) 91, /I CH;0Na

(20 mg) , FIETFHEE0.5h, SRJGMA NaOH (aq, 1 M, 200 uL) , MR FHEE 12 h,
TLC #I R B SEA T, N Amerlite IR 120 (H") B A5 TR BAR pH /NTF 7, TR0 3 6k
JEWAR, ZRERAEEHT (SR LR EE:S50/1) B AR B AR h = . e P BBt
HAAWET MeOH/THF/H,0/AcOH (10:5:4:1, v/v/v/v, 2 mL) 1, I 10%F Pd/C (50 mg) ,
BB AYIERS (1 bar) 04 FHERE 48 h, 4 CATI R BIEAS I S R SE il i, VARG e It
waq, HA&TE, JA4 Sephadex LH-20 BBAE 75 B 204k 5232116 590 3 (7.4 mg, 88% for two
steps) » 'HNMR (700 MHz, Deuterium Oxide) § 5.14 —5.11 (m, 1H, 1-H), 5.09 — 5.08 (m, 1H, 1-H),

o]

5.07-5.06 (m, 1H, 1-H), 5.04 —5.00 (m, 1H, 1-H), 4.95 -4.93 (m, 1H, 1-H), 4.12 (t, /= 2.4 Hz, 1H),
4.03 - 3.95 (m, 12H), 3.92 (dd, J = 9.3, 3.3 Hz, 1H), 3.90 — 3.87 (m, 2H), 3.84 (d, J = 9.7 Hz, 1H),
3.83 -3.79 (m, 3H), 3.79 — 3.68 (m, 12H), 3.68 — 3.60 (m, 5H), 3.59 (dd, J = 10.0, 2.8 Hz, 1H), 3.57
—3.49 (m, 3H), 3.05 (tq, J = 12.9, 7.4, 6.6 Hz, 2H, CH,), 1.98 — 1.86 (m, 2H, CH,). >C NMR (176
MHz, Deuterium Oxide) 6 102.1, 102.0, 100.5, 99.1, 98.1, 78.7, 78.4, 78.2, 77.4, 74.0, 73.6, 73.3,
73.1,72.3,72.1,71.6,71.4,70.7,70.6, 70.4, 70.1, 69.9, 69.6, 69.6, 67.5, 67.5, 67.4, 66.8, 66.5, 64.9,
62.0, 62.0, 61.7, 61.6, 61.5, 37.5, 26.7. HRMS (ESI) m/z caled for C3sH7003:N [M+H]* 1036.3926,
found 1036.3958.
HEW 4

BnQ BnQ

BnO BnO
BrO 1. MeONa, 1M NaOH, MeOHITHF, rt
Lovo 2. H,0, Pd/C, THF/MeOH/H,O/ACOH,
0> NCbzBn It, 85% for 2 steps g
BnO BnO
BnO' BnO HO' HO

P EY) 4% (20 mg, 0.0062 mmol) AT THF/MeOH (1:1, v/v, 2.0 mL) #, S CH3;0ONa
(15mg) , ZEE FHEE0.5h, SRJGMA NaOH (aq, 1 M, 100 uL) , MR FHEE 12 h,
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TLC ¥ N 584 )5, TN Amerlite IR 120 (HY) B A8 S f1 S S pH /NT 7, v D8 3108
JEHYE, SRERAEENT (SR B RS0/ B3 2 BRARS h R = K bk Bk
HAAWTET MeOH/THF/H,0/AcOH (10:5:4:1, v/v/v/v, 2 mL) #, I 10%H Pd/C (40 mg) ,
BB AYIERS (1 bar) 04 FHERE 48 h, 4 CATI R BIEAS I S R SE il i, VARG e It
waq, HATE, JA4 Sephadex LH-20 BBAE 75 B 204k 5232116 590 4 (5.9 mg, 85% for two
steps) 'H NMR (700 MHz, Deuterium Oxide) 6 5.05 (s, 1H, 1-H), 5.03 (s, 2H, 1-H), 5.02 (s, 1H,
1-H), 4.77 (s, 1H, 1-H), 4.17 (d, J = 3.6 Hz, 2H), 4.04 (s, 1H), 3.99 (qd, J = 7.1, 3.5 Hz, 5H), 3.93 —
3.87 (m, 3H), 3.86 — 3.71 (m, 13H), 3.71 — 3.61 (m, 7H), 3.59 — 3.50 (m, 2H), 3.14 — 2.98 (m, 2H,
CH>), 1.92 (q, J = 7.6 Hz, 2H, CH,). >C NMR (176 MHz, Deuterium Oxide) § 102.2, 102.1, 102.1,
102.0, 99.6, 78.1,77.9,77.9,77.8,73.9 (d, J = 2.0 Hz), 73.8, 73.8, 73.1, 71.5, 71.4, 71.3, 70.6, 69.9,
69.4, 69.4, 67.4,66.8, 66.7,66.7,64.9, 61.6, 61.5, 37.5, 26.6. HRMS (ESI) m/z calcd for C3gH70O3:N
[M+H]* 1036.3926, found 1036.3911.
wews:

BnO HO

OBn OH
m O8n 1. Zn dust, Ac,0, 1t ﬁ/%
o Bno Bno OBn 2. MeONa, 1M NaOH, MeOH/THF, rt Ho OH
BnO o Q o) 2. H,0, Pd/C, THF/MeOH/H,O/ACOH,
(¢] o O — O« ~_~NCbzBn rt, 81% for 3 steps O _~_-NH:

N HAc

> s
BALAY) 5% (12 mg, 0.0049 mmol) & T Ac,O (1 mL) 7, IIABHHEALIIEER (50 mg) ,
SR ZR IR 15 h, TLC Kl JsURNE 2R 5 WO BE IO ik 48, B8 145 3 NAc
a4, ER A P9 THE/MeOH (1:1, v/v, 1mL) 1, I\ CH3ONa (10 mg) ,
IR TFHEEE 0.5 h, RSN NaOH (aq, 1 M, 100 uL) , MAEZE FHEE 12 h, TLC #:30
RBI5EA G, I Amerlite IR 120 (HY) /58 AU BIK pH /NT 7, W90 38 FF 98 5 k40,
RERCAEZAT (SR G/ E: 50/1) @A B2 =Y. g R AT
MeOH/THF/H,O/AcOH (10:5:4:1, 1 mL) ', JOA 10%H Pd/C (40 mg) , RMNMIBEYIER
A (Ibar) 251 NHEH: 48 h, 2 VAT A ST A I S S SE Rl » WO BRI T4, E 8T8,
Jfi%: Sephadex LH-20 BEHH: 2 4L 513 2IL 590 5 (3.6 mg, 81% for three steps) - 'HNMR
(700 MHz, Deuterium Oxide) & 5.20 (d, J = 3.5 Hz, 1H, 1-H), 5.04 (d, J = 4.0 Hz, 1H, 1-H), 4.80 (q,
J=6.8 Hz, 1H), 4.65 (d, J = 8.4 Hz, 1H, CH,), 4.44 (d, J = 7.8 Hz, 1H, CH>), 4.33 (d, J = 8.0 Hz, 1H,
CH,), 4.18 (q, J = 6.7 Hz, 1H), 4.09 — 4.04 (m, 1H), 3.97 (dt, J = 11.3, 6.4 Hz, 1H), 3.93 (d, J= 11.9
Hz, 1H), 3.91 - 3.83 (m, 3H), 3.79 (dq, J = 12.5, 6.0, 4.6 Hz, 3H), 3.76 — 3.68 (m, 6H), 3.67 —3.58 (m,
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5H), 3.58 — 3.51 (m, 4H), 3.49 (t, J = 8.8 Hz, 1H), 3.38 (d, J = 9.6 Hz, 1H), 3.08 (h, J = 6.2 Hz, 2H,
CH»), 1.95 (s, 3H, CH3CO), 1.92 (dt, J = 13.2, 6.6 Hz, 2H, CH,), 1.19 (d, J = 6.6 Hz, 3H,
Fucose-CH3), 1.16 (d, J = 6.6 Hz, 3H, Fucose-CH3). *C NMR (176 MHz, Deuterium Oxide) & 174.7,
102.9, 102.4, 100.2, 99.4, 98.6, 82.3, 76.4, 75.4, 74.8, 74.7,74.7, 73.5, 73.0, 71.9, 71.7, 69.7, 69.7,
69.1, 68.7, 68.3, 68.2, 67.9, 67.7, 66.9, 66.8, 61.5, 61.4, 60.9, 59.8, 37.6, 26.8, 22.3, 15.4 (d, J = 2.4
Hz). HRMS (ESI) m/z caled for C3sHgz004N, [M+H]* 895.3765, found 895.3766.
wEWe:

HO HO HO
BnQ BnQ BnQ HO. HO‘ Hoﬁ
BnO, BnoO, BnO, “¢ OH OH OH
“( 0Bz “( 0Bz 0Bz HO 0 Ho 0 o 0,
BnO; O  Bno O  BnO O, HO o o Ho
LevO o] [0} BnO. ! 3 $

fo} fo} o, 1) MeONa, MeOH, r.t HO o HO (o) “.{ OH

BnO: TO BnO TO0 ".{ OAc 2) Ha, Pd/C (10%), THF/MeOH/H,O/AcOH, HO' OH HO' CH HO o

0Bz Bro”\ OBZ BnO -0 t, 80% for two steps o
BnQ AcO HO HO HO,
Bro Bro B HOwm./ O
BnOw./ O Ho o
BnO: -0 HO
BnO: HO.
Br0. HOm./ O
BnOw./ O HO o
BnO: -0 HO:
BnO o/\/\NH
0" ™"“NCbzBn 6 2
6*

AL A 6% (20 mg, 4.2 umol) ¥&T THF/MeOH (1:1, 2 mL) 1, i\ MeONa (50 mg) ,
IR TFHEEE 050, RGN NaOH (aq, 1 M, 100 uL) , RBAEZE FHEE 12h, TLC H
RBISEA G, I Amerlite IR 120 (HY) # A8 ORI S pH /T 7, VO3 HF80E 4 »
SRR (SRR RS0/ AR B . B Rk B S E T
MeOH/THF/H,O/AcOH (10:5:4:1, v/v/v/v, 2 mL) 1, JIA 10%1 PA/C (40 mg) , KREIEA
PIEER (L bar) 5608 THEHE 48 h, £ VAT A BT ar S B2 se e, v e oF k4, &
TR, J5% Sephadex LH20 A 7 Al S 15 2 A 6 (5.4 mg, 80% for two steps) o
'H NMR (700 MHz, Deuterium Oxide) § 5.13 (s, 1H, 1-H), 5.09 (s, 1H, 1-H), 5.04 (d, J=2.0 Hz, 2H,
1-H), 5.03 (s, 3H, 1-H), 5.02 (s, 1H, 1-H), 4.94 (d, J = 1.8 Hz, 1H, 1-H), 4.17 (p, J = 1.9 Hz, 4H), 4.12
(t, J=2.5Hz, 1H), 3.98 (dt, J = 10.2, 3.5 Hz, 16H), 3.90 (ddd, J = 13.9, 8.9, 2.9 Hz, 8H), 3.85 — 3.72
(m, 23H), 3.72 — 3.68 (m, 3H), 3.68 — 3.61 (m, 8H), 3.60 (dd, J=9.6, 6.7 Hz, 1H), 3.58 — 3.56 (m, 1H),
3.56 — 3.50 (m, 3H), 3.03 (ddt, J = 14.7, 12.7, 6.5 Hz, 2H, CH,), 1.96 — 1.86 (m, 2H, CH,). °C NMR
(176 MHz, Deuterium Oxide) § 102.2, 102.1, 100.5, 98.1, 78.6, 78.2,78.0, 77.8,77.7,73.9,73.8,73.7,
73.3,73.2,72.4,72.1,71.6,71.4,71.3,70.7,70.6, 70.4, 70.2, 69.9, 69.6, 69.5, 68.1, 67.5, 67.4, 66.8,
66.7, 65.0, 62.0, 61.7, 61.6, 61.5, 61.4, 37.5, 26.9, 25.3. HRMS (ESI) m/z calcd for CsoHj06049N
[M+H]* 1612.5828, found 1612.5831.

EW 7

10
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LAY 7+ (9 mg, 0.0014 mmol) ET AcOH (1 mL) o1, IIAFIHLIIEN (50 mg) ,
Se RiAE iR MR 12 h, TLC Al RN R 5, MO IR RS ik 4, 28 R I IE & (1
DCM #ii ke, HIH NaHCOs Bt , To7K NapSO, W, VA0S ug fr s sk, B2 TRAe 21
NAc 4. % ikt =y T THE/MeOH (1:1, 1 mL) &, JIA MeONa (10 mg) ,
FIR T HEEE 15 min, ZRJE I NaOH (aq, 1 M, 100 uL) , KMNAEZRIE FHEE 12 h, TLC #:30
JpSEASE, A Amerlite IR 120 (H") PR RIS NOK pH IAE] 7, L DE I F I8 e 4 »
RERCAE T (& Be/ BT 50/1) 7 SAAa 2 w4, 5 LR RBEAL S WE T
MeOH/THF/H,O/AcOH (10:5:4:1, 1 mL) 1, JIA 10% Pd/C (40 mg) , KRMIBAMIEES

(Lbar) 250 FHEH: 24 h, 28 CATIS TR BT RTINS RL5E e RO IEFFIRAT, H2s TR,
JG# Sephadex LH20 % H: 2 B 4L R A2 RIL 54 7(3 mg, 82% for three steps) . 'H NMR (700
MHz, D,0O) 6=5.20(d, J=2.8 Hz, 1H, anomeric H), 5.13 (s, 1H, anomeric H), 5.10 (s, 1H, anomeric
H), 5.09 (s, 1H, anomeric H), 5.06-5.01 (m, 5SH, anomeric H), 4.95 (s, 1H, anomeric H), 4.82-4.78 (m,
1H), 4.65 (d, J = 8.6 Hz, 1H, anomeric H), 4.44 (dd, J =7.8, 4.1 Hz, 2H), 4.21-4.14 (m, 6H), 4.12 (s,
1H), 4.06 (s, 1H), 3.99 (t, J = 9.7 Hz, 10H), 3.95-3.86 (m, 8H), 3.86-3.68 (m, 37H), 3.64 (dt, J=21.4,
9.9 Hz, 14H), 3.60-3.50 (m, 5H), 3.41-3.36 (m, 1H), 3.11-3.01 (m, 2H, CH>), 1.95 (s, 3H, CH3CO),
1.94-1.89 (m, 2H, CH»), 1.19 (d, J = 6.5 Hz, 3H, Fucose-CH3), 1.16 (d, J = 6.5 Hz, 3H, Fucose-CH3).
BC NMR (176 MHz, D,0O) 6 = 158.8, 102.6 (anomeric), 102.1 (anomeric), 102.04 (anomeric),
101.99 (anomeric), 101.9 (anomeric), 101.7 (anomeric), 101.2 (anomeric), 100.5 (anomeric), 100.2
(anomeric), 99.4 (anomeric), 99.2 (anomeric), 98.5 (anomeric), 98.1 (anomeric), 82.1, 79.7, 79.0,
78.6,78.6,78.2,77.9,77.8,76.3,75.4,74.8,74.8,74.0, 73.9,73.8,73.7,73.5,73.2,73.1,72.1,71.9,
71.7,71.5,71.39,71.36,71.3,70.6, 70.4, 70.1, 69.9, 69.7, 69.5, 69.45, 69.44, 69.41, 69.1, 68.7, 68.4,
68.3, 67.75, 67.68, 67.5, 67.46, 66.9, 66.81, 66.77, 66.7, 66.68, 66.67, 66.0, 65.9, 65.7, 64.9, 62.05,
62.0,61.73, 61.69, 61.6, 61.5, 61.47, 61.46, 61.0, 59.8, 37.5, 26.6, 22.3, 15.4. HR-ESI-MS (m/z):
caled for Co1H160072N, [M+2H]** 1216.4455, found 1216.4287; CoH16007:N2K [M+2H+K]*
823.9514, found 823.9442.
SEHEHI 2. MMTTIRHRATES O6 RURIEIR. RIERIR S IRAIRM
ATHAT IR BT O6 ZURIIFIRAT, Wy JIRHEATE O6 MJuft 37°C, SR 7% CO,

FIZAF N AL ME AR TR _E3E57 72 /N, BRI E RN ET5r 2 (ELITE-MEDIA) it
37°C, SEIELN 7% CO K2R TR 72 /N, 3B

11
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BEAT W [ TIERTEE 06 B[ KIGRT, £F 1.7 x 10"'CFU/mL, 50mL fBE I SmL 4%
Z R AR N 04%, 37TCTRIEE 72 /M. BOUCEEEE, F-H PBS (pH 7.4) ik
P, #JiF PBS (pH7.4) Fiké A 5 x 10°CFU/mL, {#474E 4°C,

W [ TR BEFT TR O6 BUJIE 2 W3 Iy VA SR B B OB T A, FH TS IR 21 (PBS, pH 7.4)
PRk, VOERBGEE. HEAREEN 3 FRENLEKER, BAHSR, BEE
AR S e 5 00% KRS, HE/KBREG G, BRABAHE 4C, B
MHR A, BN SRR K, HRKBES G, WAE 4C, HOWREF. 4Jf
PR IR HZE R KIENT, BEENRITTE ., H TR

T LPS ¥ AT Tris-HCI (100mmol, pH 8.0)I AN K E A 100pug/ml DNase I Al
50pug/ml RNase A, 37°Cit#il4bfamA 100pg/ml & AEF K, 1EM] 2h f5, 100°Ci#E7/KE 10min
IS, WAE 4°C, BLOUEE BiG. 72 RGN OK MBS, RS0 FE R
ATENT, T EE TP IIATCK CBERLIR R 85%, -20°CiHE R UivE, B E7ed LiF,
DUEGR TR . BRI TR H R (B 2) , ARREE 1 2 MERHiEE, fEfb2%
ik 1.95 4, ARLEEHMER (GleNAc) MIFRIENE, R0t 118 &b, 135 EH
(Fucose-CH3) FUHFEIE, FRERAIAS LML SDS-PAGE Hijk. 4 (/& 3 F14) w] Waljgs
o, REEZ RV 55 78 2B fE 29KDa BLF .

W [ IR BEFF TR O:6 HLIEALIE 2 W I G )% 556 -

1.8-2.2 kg WIHTE = s A, 3 RSEind, 3 RXTA. F oK, LA -Hl=%
LT % R RS S00uL g 205 b 58 A 1: 1R &30 0 BRI BRIESS 500uL PBS
5 aref 1. 1IREGHAR. 58 14, 28 X, M bR b U e R
TSRS o SIS A B oh =2 St R BRI S PR S A T 400ug IE 2 MBI . BUES 35 KB
= G IMIF T ELISA #53U

A T IR BEFT T O:6 LIS 2 ST LTS /Y ELISA AGl:

H 0.05 M CBS ZZM(pH 9.6)4% LPS Bk 20 ug/mL J5 4% ELISA fLiR, 100 uL/AL,
4 CHY 24 h, fHH PBST (F 0.1% tween-20 [f] PBS) Feik =ik, 1T . BRI ELISA
FUBR H #2 /8 300 /AL B R (& 5% BRIE-95H0 PBST) , BB R, 25 CHA 6 hy
FEE W, PBST Wik =ik, #1T. ¥ 100 uL/ALA 1% BSA-PBS (w/v) HkEHIAS A6 FE 1)
M I B ORI . 37 CHEE 2h, PBST ¥l Uk, 1. 40 5ILL 1:50000 %
OB ALY B AR L A LD 20 %P0, 100 uL /AL, 37 CHEH 1h, PBST Jeiklik, T
37 ‘CFH 200 pL/FLI) TMB 2t Be iy &, L5 7280 H 50 pL/FLE 2 M HaSOs 21k . U

12
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ST 450 nm ARG AF BT S H T A o 8 BT A Sot v 1) S L3R FH TR e
FE ELISA frillrhr, FRAVRITES T I JIEHEAT T O6 AL LPS HUFN vt = S i, §ef% 542
I LPS 454, I HAILTE P HuEH 28 is ) 1:10000.

SEHER] 3. FEEAL A YFER] & W TSR B R B o A
R AW CRM-197 UM E A AW %

FEX (X i 25HE ) (PNP, 26.33 mg, 67.8 umol) [¥] DMSO/IEBE VAR (1:1, 25 mL:
0.25 mL) FIIA =4 (12 L, 86 umol) =i 5 43-4f . & T DMSO/MLRE (1/1, 0.1 mL:
0.1 mL) SIS (1.6 mg, 2.26 umol) , FIR$REEE N 7 /N, TLC F iR ok 58 4
N, sugar stain (0.1% (v/iv) 3-BEILTER, 2.5% (viv) BRIR-28) BRAFM. FTX
MAREH . S TIEAMEHSEN (1 mL) ¥ 6 R, 132I5H-PNP B5. CRM oy 851 (1 mg, 0.017
umol) FEEBIEE P KB K (400 pl) ¥t 3 Ik, FHE ARSI (pH 8.0, 400 uL) ¥ 1
Ko THYEEH CRM o7 82 I ZERE-PNP Bih, SIEHFE 24 /N, SO VR S 48 TR K
FEIR SRR GE T, BRI EAS S . £/ MALDI-TOF/TOF-MS il SDS-PAGE % 5215 3
MR E A% Y.

RO HIESER: 8 RN K Balb/e /NR 7 AMIAL, 5 R, 3 RXTHA. 550
Ko SERH/NRE BN G is 100 uL S A Y5 B aAAss e 1:1 AT RN
7S 100 uL PBS 5k amR 1 G, 5 14, 28 K, HHIBNAELERIRE 9
B AV FIBAT IR S o SRIGH /N R R RESHUS BA ST 4 ug TR . BB 0, 7,
14, 21, 35 R/NSUIILE AT AR
SRR R (VA A2 5

W22 G B SRR SR B e e S R, BRIE S ERE A RE, &
5 HmE .

FES A ERCN, IR A B S BRSSOt i, R S5 B
HIE BRSSO A IR S ML, RS R R MR .

PAZERE P B T 4 2 SR PRI 72 o B B0 L5 b A4 ARG D 7

HARAH N DR

(1) BHE A 3 A R RURESCHAT RURE . JSRESE UG 7E 26 °C, 55 %l E
FAT T I

(2) BB FRIAEVE B (50 nM NapHPO,, 100 nM - ZEEEFI/KERD . 50 °C,

13
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1/hBF o B ATEBAIKEE 3 K, BB EFRERIK.

(3MEH] 3% BSA(w/v)I] PBS V&, 4 °C B AIRIA AT H] PBST (7 0.1 % tween fJ PBS)
JEYE 1K, PBS JHEWEK, BEOHET.

(4) PN 16 fLIFF & 25 (ProPlate) . BEFLINA 1: 50 #8ET 1% BSA (w/v) [ PBS
TSN BRIILTE AR 120uL, 37 CRBEHEDLIE 1 /DI BEERFES, A 150uL PBST ¥t 3
Ko

(5) JIAN 1: 400 #RET 1% BSA (w/v) ] PBS VI —31, fEREH, 37CEOLRE
45 S35f . BBl BT, fHH 150uL PBST ¥t 3 K. ¥ilk 16 fLIN & 2%, (FHMLKGE, #
R ARG Y 15 4r8h. B0 ERRRARIIK. RS .

W [ IR HEAF TR O:6 LI AL G FCSE M v B 14 fhe g5 Do M 0
¥ NHS 37 (SurModics, DNO1-0025) AP s (TL75 5 B AE R R
AT AT R BRESERUSTE 26 °C, 55 %I E MM P AR . B S 3 A IRV
B (50 nM Na;HPO., 100 nM  ZFERZ[\7KIEWD 1, 50 °C, 1 /B 3313 BB 4k sk 3 4K,
B R BRI, [ 3% BSA (w/v) [ PBS ¥, 4°C B ®. #H PBST (% 0.1 %
tween [¥] PBS)IE¥E 1 /X, PBS iHEEMR, BOHET. BN 16 LIF & #4511 (ProPlate).
LA 1: 50 Mk T 1% BSA (w/iv) ) PBS WA /N RALAE & 120uL, 37 Cilg ' iy
H 1L/, BEBREES,, (B 150uL PBST 3%t 3 K, MM 1: 400 ##T 1% BSA (w/v) 1] PBS
VB 50, fEiREh, 3TCHRDEITE 45 08, BER —HUVE, A 150uL PBST ¥t 3 K.
PBx 16 AL E A, EAMAUKEG, HEHBAKER 15 58, 8O LRERIK. HH
OA IR, A20E 6 4550 M 3. i 4 AU 6 (36, RIE %4 R
FLRR, BEO0 A T TR AT TR O:6 ML AL SR 21 0 20 W8 7 A B ML T AR B A o-(153)-PERERE A 1 B
TR 3. TbE 4. U 600 AR ZURIR IS &, (HE A Lewis £544) 5 A1 S
A o (=3)-FERERE T =08 7, T Lewis 45448014 BALAS Hi 44 ) BEARE 1) s ) o DM it
o-(1—3)-PEFEHE L B (0 g E R AL, ARG R 1 1) B 2B E A

14



WO 2021/208237 PCT/CN2020/097646

W F E kB
W (D Fros i PEREEERI SRR AL S V75 1 2 T WA T2 156 e b O B2 A

O/Linker

HO,
“¢ OH
HO O

Hor, R Oy H B " 5 FONIEREST M a=1~100; b=0~100; c=0~100; % #H# Linker
ASERHIEHE -(CHY)w-NHy; n RORIEE W DO RN REEK L, n=2~40,
v MRAEBCRIZIR 1 rR R, HEEET, al 1-5.
v MRAERCRIZIR 1 TR R, HAREET, bR 0-2,
v MRAEBCRIZER 1 rR R, HEEET, ¢ M 0-2.
v MRAEBCRIZER 1 Rk R, HREET, n A 2-10.
IR BRI ESR 1 TR R A, HARRELE T, Bk & BRI SR L S A 0-(1-3)-
PEvast.

7. MRIEARIZR 1 Pk R, FRREAE T, Bk & BEmi e i SE 1L & P H g s
NN PRI S

Ul-lkwl\)
(%

(%
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[

8 MRAEBCF R 1-7 tE— b R A, HLAFAEAE T, ik &5 PO sk I AL S 5
ARG PR .

ot

n "NCbzBn

BnO
BnO

OBz

o}
BnO -
R= Tevo or Lev
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O —Fi AT % WA T TR A DR B RO SERE O R, HURFIEAE T, I SR A R RUR 2
R T AR TP R BERERE N SEE AL A M0 IE L 250 B R AR S ] 2 T8 AR

10— AT IR ATG ST WA TR BEAT B IS () i, I s A A BRI 28R 1-7 42—
TR E SIS PERERE IR SRR AL S A E R DU
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