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Fig.1 Object used in object recognition memory test.
A and B:two same objects for the learnning phase; C: novel object
for the 1-hour test phase ; D: novel object for the 24-hour test phase.
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VGLUT 1R AIE 5 PR A2 1 0GB R RN “ i) 1A
H ES™F ES® 43 5l 7R 7 P i 7 5 DR A 1 i) 7 2
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FE m, A& 0 n A BRI 7E PRL P HES O R,
R2,R3,----- . Rk, AT A5 40 ES*™:

_ i R(i)
a—max{k - } )

_ R(i)_i-1
b—maX|:k P :| @

fma>b, N ES*=a; lib>a,ll] ES*=—-b,
ES® R BAR ] . AL R RS R ) A
ESHERN:

ES® — ES%n
E8=f
1.4 1TAZFEN
1.4.1 ¥ BAFnLbE

W /N BRUZE A 52 36 2 3 o7 PR i) 7 1 )8 s 54T A
F 0 B, RS RS B 32 3 PR R R
SAMPS [HLI> A *FIRZH (n=12) | FHAE: 254 36 4 Kl 2
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VGLUT1 FRAESE R E AT, 25 5L 4R 15 1 16 /Xt
VGLUT 1 % s A AR AR AR, 11 % VGLUTT
M AT HIE MR (£ 1),
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J FFAERY AT EIH VGLUTT k254, A
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FRIEIE A AE 254 8h J5 3k i R SE R 1) = S
BT MY, LAXT VGLUT T 845 5L R 42 LA {2 k4
FHMZ340R EbR  SHgsE 25 R T pE 7
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WO o IEAE SRR v (R HE b o L R s R
PP, B 3 VGLUT1 3% 55 5 ta {8 26w nl 4kl
A 3 PR sl A R R SE A, BRI VGLUT T 55 53% 5 4
X (B /N 26 7 A8 F Sl ) R R & SR v

VGLUT 15 5% BA WA AR E1E 9 25 W HE24 i 5 1
FFJEdERA (flunisolide ) A2 AL TR e (anas-
trozole) K 3F w] il #1175 4 it ZE (raltitrexed) (£ 2) .
S I 45 S UL B 2 VGLUT 1 s i 254 1
) (http . //cjpt. magtechjournal.com/CN/item/down-
loadFile.do?id=10056) .

£ GSEAZE R (F 2) hal WL, upV FE T
KA w9 3 R X 8K, downV 2 & A Tk
) P T R R X, R oK AR wT R VGLUT 13
4530 I ELA PR VR A BV AT RE A o LA 5t
2.3 k3EFEAXT SAMPS /NI FN T AE B 220
2.3.1 3 SAMPS8 = 8% 312 IZ KIS0

Morris 7K 2 & 52 5 B, B SAMR1 417, 3 41
SAMP8 147 4 HAET- . SLILEH (K 3) Wn , £ %5
] 27 2] W12 3~6 K K 25 (A1 3 , SAMP8 3k 3kt 15

Tab.1 Gene sets with direct regulatory effect on vesicular glutamate transporter 1( VGLUTT) transcription

Gene symbol Description Effect

SLC17A7 Solute carrier family 17 member 7 Activation
MYO6 Myosin VI Activation
GPR56 G protein-coupled receptor 56 Activation
ACTA2 Actin alpha 2, smooth muscle Activation
GJB1 Gap junction protein beta 1 Activation
MXRA7 Matrix remodeling associated 7 Activation
CACNA1H Calcium voltage-gated channel subunit alphal H Activation
FGF12 Fibroblast growth factor 12 Activation
SCD2 Stearoyl-CoA desaturase 2 Activation
NRARP NOTCH regulated ankyrin repeat protein Activation
KLHDC8B Kelch domain containing 8B Activation
TIMP2 Tissue inhibitors of metalloproteinase 2 Activation
CRHSP-24 Calcium-regulated heat-stable protein 24 Activation
CORO1A Coronin 1A Activation
IRX3 Iroquois homeobox 3 Activation
LEF1 Lymphoid enhancer binding factor 1 Activation
NKX2-5 NK2 homeobox 5 Inhibition
HB9 Motor neuron and pancreas homeobox 1 Inhibition
GJAT Gap junction protein alpha 1 Inhibition
RBP2 lysine demethylase 5A Inhibition
FOXF1 Forkhead box F1 Inhibition
EZH2 Enhancer of zeste 2 polycomb repressive complex 2 subunit Inhibition
miR-499 MicroRNA 499a Inhibition
HEY1 Hes related family BHLH transcription factor with YRPW motif 1 Inhibition
Suziz SUZ12 polycomb repressive complex 2 subunit Inhibition
miR-377-3p MicroRNA 377-3p Inhibition
JARID2 Jumoniji and AT-rich interaction domain containing 2 Inhibition

Based on the MetaCore database, one step expansion algorithm was adopted to extract the VGLUTT gene sets. 16 activation genes
and 11 inhibition genes were obtained. Effect represented activation or inhibition on VGLUTT transcription.
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Tab.2 Top five drugs with potential to promote VGLUT1
transcription on PC3 cells

Drug Incubation Concentra_t1ion/ Es
time/h umol.L

Flunisolide 6 10 0.47

Glutamine 6 10 0.46

Anastrozole 6 10 0.44

Mifepristone 24 10 0.44

Raltitrexed 24 10 0.44

The top 5 drugs with enrichment score (ES) value in Gene Set
Enrichment Analysis (GSEA) were supposed to have the poten-
tial to promote VGLUTT transcription.
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Fig.2 VGLUTT1 gene sets in mifepristone gene expression
profile. A: genes with up-regulated effect on the transcription of
VGLUTT in GESA (upV) ; B: genes with down-regulated effect
on the transcription of VGLUTT in GESA (downV). NES=-1.753.
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Fig. 3 Effect of mifepristone on spatial learning and
memory in senescence-accelerated mouse prone 8
strain (SAMP8). SAMP8 were ig administrated with deion-
ized water (100 mL-kg™"), memantine (10 mg-kg™") and mife-
pristone (3.25 mg - kg™') , respectively. Senescence-accelerated
mice resistant-1 strain (SAMR1) were ig administrated with de-
ionized water (100 mL - kg™"). Three months later, behavioral
tests were conducted with Morris water maze. A: latency in
learning phase; B: latency in probe phase; C: number of cross-
ing platform in probe phase; D: swimming time in target quad-
rant in probe phase. x+s, n=13 (SAMR1) , 8 (SAMP8) and 5
(SAP8+memantine and SAMP8+mifepristone ). **P<0.01, compared
with SAMR1 group; #P<0.05, compared with SAMP8 group.
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Fig. 4 Effect of mifepristone on object recognition
memory in SAMP8. See Fig.1 for the mouse treatment. A:
exploring time in learning phase; B and C: preference index in
1 and 24 h after training, respectively. x+s, n=9 (SAMR1) ,
8 (SAMP8) and 5 (SAP8+memantine and SAMP8 + mifepris-
tone). *P<0.05, compared with SAMR1 group.
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TS BT A 25, J&—Fh 7 1R 15 Bl 4 ) 751

H A8 JC P 5 AD A 01 ) B8 A 5C 1 BF 9% 4138
i S o s 2 — o 55 R 5 B B ORI R A
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FEINN IR B2 B R 1S 22 5 0 2 F AD A3 56,
B I 2 ok v T 8 APP AR 85 1), in s AR TR
F1 Tau 2 [ BEBERR AL . oK AR &) R A] 3 2 %
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Drug repurposing for treatment Alzheimer disease based on
LINCS and vesicular glutamate transporter 1 gene sets

XIE Zong-jie"?, WANG Jing?, HAN Lu?, WANG Tong-xing?, GAO Sheng-giao®, CHENG Xiao-rui'?,
ZHOU Wen-xia®*, ZHANG Yong-xiang?
(1. Graduate School, Nanjing University of Chinese Medicine, Nanjing 210023, China; 2. State Key
Laboratory of Toxicology and Medical Countermeasure, Institute of Pharmacology and Toxicology,
Academy of Military Medical Sciences, Beijing 100850, China)

Abstract: OBJECTIVE To predict anti-Alzheimer disease (AD) drugs using vesicular glutamate
transporter 1 (VGLUTT) as a target based on the glutamate excitotoxicity in pathogenesis of AD and expres-
sion profile data of the Library of Integrated Network-Based Cellular Signatures (LINCS). METHODS
VGLUT1 gene sets were constructed based on Metacore database. The VGLUTT transcription regulating
potential of the compound was assessed via Gene Set Enrichment Analysis based on gene expression
profiles induced by compounds from LICNS. Senescence-accelerated mouse prone 8 strain (SAMP8)
was adopted as an AD model. Morris water maze test and novel object recognition were used to evaluate
spatial learning memory and object recognition memory. RESULTS VGLUT1 gene sets consisted of
16 activation genes and 11 inhibition genes. Flunisolide, glutamine, anastrozole, mifepristone and rali-
trexed were the top five drugs, which might up-regulate VGLUTT transcription. The result of behavior
test showed that mifepristone significantly increased the swimming time of SAMP8 mice in the target
quadrant. CONCLUSION Drug repurposing based on LINCS and VGLUT1 gene sets provides a new
and accessible anti-AD drug discovery strategy and mifepristone has the potential to become an anti-AD
drug.

Key words: Alzheimer disease; drug repurposing; gene expression profiles; vesicular glutamate
transporter; mifepristone
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