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ARTICLE OPEN
Sodium oligomannate therapeutically remodels gut microbiota

and suppresses gut bacterial amino acids-shaped
neuroinflammation to inhibit Alzheimer’s disease progression

Xinyi Wang', Guanggiang Sun’, Teng Feng', Jing Zhang', Xun Huang?, Tao Wang®, Zuoquan Xie?, Xingkun Chu', Jun Yang',
Huan Wang?, Shuaishuai Chang', Yanxue Gong', Lingfei Ruan', Guanqun Zhang’, Siyuan Yan', Wen Lian', Chen Du', Dabing Yang',
Qingli Zhang®, Feifei Lin® Jia Liu*, Haiyan Zhang?, Changrong Ge', Shifu Xiao®, Jian Ding® and Meiyu Geng’

Recently, increasing evidence has suggested the association between gut dysbiosis and Alzheimer's disease (AD) progression, yet
the role of gut microbiota in AD pathogenesis remains obscure. Herein, we provide a potential mechanistic link between gut
microbiota dysbiosis and neuroinflammation in AD progression. Using AD mouse models, we discovered that, during AD
progression, the alteration of gut microbiota composition leads to the peripheral accumulation of phenylalanine and isoleucine,
which stimulates the differentiation and proliferation of pro-inflammatory T helper 1 (Th1) cells. The brain-infiltrated peripheral Th1
immune cells are associated with the M1 microglia activation, contributing to AD-associated neuroinflammation. Importantly, the
elevation of phenylalanine and isoleucine concentrations and the increase of Th1 cell frequency in the blood were also observed in
two small independent cohorts of patients with mild cognitive impairment (MCl) due to AD. Furthermore, GV-971, a sodium
oligomannate that has demonstrated solid and consistent cognition improvement in a phase 3 clinical trial in China, suppresses gut
dysbiosis and the associated phenylalanine/isoleucine accumulation, harnesses neuroinflammation and reverses the cognition
impairment. Together, our findings highlight the role of gut dysbiosis-promoted neuroinflammation in AD progression and suggest
a novel strategy for AD therapy by remodelling the gut microbiota.

Cell Research (2019) 29:787-803; https://doi.org/10.1038/541422-019-0216-x
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First cohort

Type Sample 1D Age Gender AW%EBﬁ EQE@EIE

Healthy HC-01 75 F
Healthy HC-02 71 F A
Healthy HC-04 69 F £
Healthy HC-05 73 F
Healthy HC-08 63 M *j{ /
Healthy HC-09 62 M 3 = TH
Healthy HC-10 68 M % . % 1T A%I:I BEE ,
Healthy HC-11 61 M — S N A
— A )
o g BT, —NEE AR
Healthy HC-13 75 F i_; =
- B HIIRA% ;
Hea:t:y HE 14 70 F ) ( A jj ,
Healt y HC-15 68 M 2 A i
. = = $= AL HRIET
Healthy HC-17 75 M
Healthy HC-18 65 F ’I‘QE ’
Healthy HC-19 64 F .
Healthy HC-20 64 F % JL El Eaﬂ] 7K':|°
Healthy HC-22 63 F N
MCI due to AD MCI-02 61 F
MCI due to AD MCI-03 79 M
MCI due to AD MCl-04 71 F
MCI due to AD MCI-05 72 F
MCI due to AD MCI-06 80 F %—gﬁ 9% AD % '5
MCI due to AD MCI-07 65 M
MCI due to AD MCI-09 61 M 1 8% 1§$1 ;" l_t%éﬁ}iz
5> 14
MCl due to AD MCI-10 69 M
MCI due to AD MCl-14 77 M




Second cohort

Category Sample ID Age Gender AW%E I;ﬁEagﬁiE

Healthy HC-0149 73 M

Healthy HC-0150 70 F ~‘§ >

Healthy HC-0153 63 F ‘/'“9

Healthy HC-0156 67 M

Healthy HC-0158 71 F

Healthy HC-0165 61 F

Healthy HC-0168 62 F

Healthy HC-0172 20 c Category Sample ID Age Gender
Healthy HC-0176 71 F MCI due to AD MCI-0257 61 F
Healthy HC-0187 73 F MCI due to AD MCI-0260 60 F
Healthy HC-0191 65 M % — QH 22 % AD =2 MC! due to AD MCI-0282 66 F
Healthy HC-0013 70 F —_— 10N MCI due to AD MCl-0284 64 F
Healthy HC-0043 81 M % '52 2 % 1@ = ‘—t MCI due to AD MCI-0287 75 F
Healthy HC-0050 64 F - ER=ZIT MCI due to AD MCI-0303 62 F
Healthy HC-0051 66 M %Qﬂ EE MCI due to AD MCI-0319 63 F
Healthy HC-0056 75 M - MCl due to AD MCI-0332 67 F
Healthy HC-0068 67 F MCI due to AD MCI-0374 61 M
Healthy HC-0074 57 F MCI due to AD MCI-0385 68 F
Healthy HC-0076 60 F MCI due to AD MCI-0401 57 F
Healthy HC-0081 71 F MCI due to AD MCI-0414 64 F
Healthy HC-0089 57 F MCI due to AD MCI-0001 75 M
Healthy HC-0090 76 F MCI due to AD MCI-0043 55 F
MCI due to AD MCI-0169 65 F MCI due to AD MCI-0061 63 F
MCI due to AD MCI-0175 61 F MCI due to AD MCI-0091 78 F
MCI due to AD MCI-0211 69 M

MCI due to AD MCI-0229 65 M

MCI due to AD MCI-0240 59 F

MCI due to AD MCI-0244 64 F
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