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% & JE AN E (major depressive disorder, MDD)Z — #3737 5 £ (H £ XL FEH S8 £
MNEEG RN E LR, AEETEREFLRALN O E 2XRAXREAS
el aetmARXEy kAR, EHS 2 THMEERRNFE. KT, & T
MDD & # 7 [l i [X [ 86 77 76 Bl 3E A X, DA RGZR I T f6 % £ AN F s a3 6 9
1, ARGt R X B T T R LU B T AR AL AR XA S X
UREHESNINER, HETHATFRFBARETFERE N, G4 EE 5 x4
HRA BN AR E, S HIEATEE & E & 24 (gene set enrichment analysis). % R B 7 44
BTAFRIBEREESCRE., Wi A EME LT EE T, X5 HH# % # MDD
AT By R ARy — B AT AT b B R MDD B i T 48 ML B 4 FATIE A E
A, EREAFFAMEER —MEFRAHEEANHFENE LT HMER. —AFAN
KR, BEXRF AR TFRIBERNES D RIR A A2 TR0 H EAEMDD A # il fn i
KERMREERAESLHAFENMRG T BT, EECREUFEEEET LK ZR
AEMDD 5 W AH 1 R B3 Fro th 4 ZLJE B0 H R AT B, AT R I 5 MDD X )L, # 4 TT 4 F AR
REFENFHAERAAEE RS SEH ) REEHN S MK E R —BH T, MAaEX2
MERFRRAMLSTHRIEEFIES LA ) FARCERENFEMN 5 WA EFEZR
BARKRE, AR ET A AKEN M, N EE A A E A E S 2 FHEHATT — &
HE, L7 T — S W B P F0E MR E B X DR HE G X s R A e B B
BAMEREFREEER, HEMO G A RREELED TR, HRBFEE-RWATHHXRE
JE Ha.

Kehiltin)
A
HE &K kAT
L& T EH
AT
R 4 ML

I PR I ) B 2 S AISAE & T 0 35 B i (mood  diisor-
der) i) —Fp, J2—2RWHE L, HAMNERR . IAA
05 . AT R el SRR R RS R, 2 Wi bR E R Y
BT IR AT RS 25 V% P RE DR G | A IR R A
BHRE RN, B ARSLEY mEEM
ABAE 1E 7™ 5 5 N0 B0l B AT e 5
575 7 MDDZE PG J7 Bl e i 4 5 B 5 (AR

16%)2, MifEH E, 20094F & FAE Lancer I 45 51
I R He A R O R R ik 2y 6%, T RE AR
iE ELA A Y R B R, Nz 2N 4% & A R
RGP A RIET 5| & A 6 3R AR R 1Y
LMD DL AR B 3T %R AL 11O it TR
PIRBAE i B A BE2= AL . BR2 TE A 50 T 2
WEIF B XS ARIFE 20 5 AR .
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A A 2 B R AR 2518 /s MDD Y i 8
AL, (B O R Y A LA — L —
ASMERT . ARAE A 52 5L R 5 PR BRI A IR Y i e
W, AEERN SR A MEZENER, AETRESEH
I DA B B 23 e TR S A o AR, 3 ol AR T DA 1k
L5 %1 (microarray) £ AR RAG . Kk, X322k fE
PRI 3R 52 W) 35 55 WS R 2 i, 6 T Bl e 91 508 — 4R
I ¥4 R (next-generation sequencing, NGS)F) 43K
2l HE H 3579 M1 (genome-wide gene expression analy-
sis) EILINAESEDN A S 5 h A (L8 70 Bg —uk
5 1A B FH 42 PR 40 56 R 3R 3K 43 Br, 7EMDDE &
J7 RS ki 20 2L S ARAE Zh A A b, BT AT RS R
o R DG 1 25 DXL A 3 B S i, L n 5 /0 R R o 24
ffi (oligodendrocyte) My AEAH S Y JE A 1O 45 S R
(glutamate) FIGAB A L AL s AHOCFE A 12T O e/
K HeN'- 2, Bt i B i (spermine/spermidine N'-acetyl-
transferase gene, SSAT)ZE (131 BDNF(brain-derived
neurotrophic factor)/GABAAMH KK SUHIFGFR]
(fibroblast growth factor receptor 1), NCAMI (neural cell
adhesion molecule 1), CAMK2A (calcium/calmodulin-
dependent protein kinase II alpha)'®'%. {H &8 i 4>
PR 20 5 PR 3 38 43 T B ) MID DA G 5 X1 138 (4T
SRARA R, TIXFMDDRY & Ze b, 4R A K 2 [h]
AT

LA 4 35 PN 2 66 PR 3R TR 43 T UF 9 ) ke B 22 oK TR
TN X 50 B, N2 0] BEAFEAE — Lm0, UFg
KK FEA 1) pHA A 2 5% . PMI (postmortem interval)
B A — . B 2 AR AR RS2
JEUER, #BA 1T RER MR 25 5 (0 ] 52 B 5 ety U718, O
H, &5 0 73 B =S S H 52 154 3L IR A A= 4 2
RN, 8 A AT A p M A AR, PR Ry TR
RCAR BH P 258 T BE R TR H 7™ 4% 1 Wl 3 KT, XS
B RIS ORCES R Y T R 2, TR 4R AT
95 5 AR AE 1Y) 35 DR A R Y Ak 5 ORI A
PRI, A 7S AT RE M T B 5 S 1] PR3 ) BF 9 4
PISZIR, AR AR T T AP AR 13 B A A
50T H 2 B s 20 B B A, T8 BOARSE BF Y
R A BOSG IX, AnRTA T L BT R 2 A A
g SRR 5% RGMIX, R T 206 X DL K H
KA G B =X, DU 8 00 v b 245 5| MDD 8 3%
B RIXBRTF 0 RE, BRI NI2 B 5 iRYT
KRG, AR NLHRLET: (1) FEAEIG NG

BEARAE A S B R B T4 (2) 20 DX B[R] 23 Hr fig
T A THT Ml 45 591 55 00 RIS A G IR Y ik PR R A A, [
I BE S G 4B s il X Z IR AR R AR (3) R 4R
I3 BT REASE I 221> B DR A4 28 fin A ) 2 BE, A 3 v AL
AR PR 5 AR AE A S I, AT B 4 1A 1t 46 75 95
T ERIAR IR

1 ARGk
1.1 %l

GEO (gene expression omnibus, http://www.ncbi.
nlm.nih.gov/geo/) J& H Hil 5 K H 7] 23 3K B 2k ]
FIRFAE R, Hoh e T N 1 A
ik {5 B, F&A] FH “depression” fl “depressive dis-
order”ff: g S HIRIE R T 20144E7 H LLFT GEO % ¥ 1%
T R SRR AE A G 1 P R R B R AR, M A BR
AR NS L AERNAL L. AR - X RS B0 B LA Ak
o AMARE A A A, B A9 20 13 A S B AR
S0 P 191) - o REUARG 5 PR R TR B 4 . X 13 B A P
924~ (GSE 12654 F1 GSE53987) 3K I8 T 55 WUAH 175 J2%
fitt(bipolar disorder)-5 4% #1 43 Z44E (schizophrenia) F) X}
HEAFSE, B LAFRATTAY 20 B o A 7 17 33K 28 %65 1o 1) R AH
55 IR B ek 55 A Pl O3 SL0E B BN 4R . 1Ak, GSES53987
A5 R U8 T8 (hpe),  SCARAK (str) R S0 i 5 it
(pfe)3/4™ i X A B, r LB 40 43 1 T 34 F 58
#: GSE53987_hpe, GSE53987_str il GSE53987_pfe.
It Ao & 1540 M ARTE A 4 . 43
AF IR B A A58 B RN 4K Bl 7 RUTE B IR 4, X B4k
i 42 T % 1 ) GEO M 1k A1 22 SCHR AN R 1T/ .

1.2 JEREE S

R DR R AR 3 b S A A X 4 Ak PR 4 R PR 3R
TR o M, P2 5 B A R A SR A A ) 2
s SN, SRR AT S AR P o3 T IR PR AL ] A 32 2
TIk 2 — . S APN AIIRRAE 38 K 32 /D B W) L
VRS ONE Y € Y SRS POE 24 SRS AN UL AV EST T € @2
DRI 4 1 231, A% G2 11 B DR o3 BT R A A 1 — A 2
BEBRPE T, I IEARERE DN — o EALEEIN, Hk sk
B RCHE P BB — /N A3 B R A AR S Y,
SRIR T REAE i 2K rh 224> Hh 00 TR IR 7 A A R
B AR EERON, DR S S A B2 R e R 4
248 DI REFE DN A AR 7 1
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Table 1 Information of data sets

SR SR SIS GEO%E 2 275 3CHik
D1 GSE12654_mdd http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE12654 [19]
D2 GSES53987_hpc_mdd http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE53987 -
D3 GSE53987_str_mdd http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE53987 -
D4 GSE54562 http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE54562 [20]
D5 GSE54563 http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE54563 [20]
D6 GSE54571 http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE54571 [20]
D7 GSES54572 http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE54572 [20]
D8 GSE54565 http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE54565 [21]
D9 GSE54564 http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE54564 [20]
D10 GSE54566 http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE54566 [21]
D11 GSE53987_pfc_mdd http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE53987 -
D12 GSE54567 http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE54567 [20]
D13 GSE54568 http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE54568 [20]
D14 GSES54570 http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE54570 [22]
D15 GSE54575 http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE54575 [22]
D16 GSE12654_bipolar http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE12654 [19]
D17 GSE53987_hpc_bipolar http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE53987 -
D18 GSES53987_str_bipolar http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE53987 -
D19 GSES53987_pfc_bipolar http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE53987 -
D20 GSE12654_schiz http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE12654 [19]
D21 GSE53987_hpc_schiz http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE53987 -
D22 GSES53987_str_schiz http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE53987 -
D23 GSES53987_pfc_schiz http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE53987 -

a) “FRXEFRY L

WG R FIGSEA® (gene set enrichment analysis:
http://www.broadinstitute.org/gsea/index.jsp) F£ & #£ 17
FEHNE WL P, GSEAL &4%) 12 Fil T microarray it
PR e 35 B30 00 1) 35 DR 4 o 4R A0 BT AF 9 v P01 GSEASE X
9o 151) 20 55 % HR 2 5 R 3R GR 0 5t A T R R TR 2 S R
KM, JF AR 25 S A R N Rk TS B R R iy
LR AT HER, SR )5 FHKolmogorov- Smirnov4t i1l
TR g B PR rp i L DR 7 e AR AR X A HE Y Y T
oY RS . ASHIF T M A9 24> R AU 2 ) R o 491 45 %)
HEL i B8] SRy 27 — SR AU ST N B R B TSR AISE . R,
T SR DR v ) B L R T HE e 108 T N i, )
& Y 33k A 5 PR AR A 5 s 21 P Y B R Gt 4R T T ) B
R G A TR i) 5 e Y AR UK R DGR, X
ST A 5 PR AR 2 T LAY, E R TR T SE T
() S e 2 R B I D e v R, D ERRAR AR —
A 23 i s P — B R A A O A W 2 0N 1 R A 2
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B SR A, FRATT AT AT A A A R A
559505 Z Ta] Y DG IR RI N, AT 4225 4 78 S50 114 7 A= 5
R RAE R B s R AR A

GSEAfflt T Z 4 Goit & ] T A B H 22 e 3k
KPR RITE, AR5 {55 o 38 I 9 Signal2Noise
Kt B A 22 TR IR0 H. Signal2Noise 4t 111 B
THENS R 2 AR IA R B AN, AR R M, 0
SRBE PR 22 S 3R 3K 0B O B AR W s i B PR 1 R ik
SHRPRIEADG; RRZ W GAH G, A58 BT T i B A
R IFFMSigDB(molecular signatures database: http://
www.broadinstitute.org/gsea/msigdb/index.jsp) ¥ c2 %i
PE HE——c2.all.v4.0.symbols.gmt. c2 7 Ay FE K 4E Sk 7
THIE AR R . PubMed H 9 SCHR DA R S50 & 22 1 A
W, HA0MA AL F 4722 K5 e i 3 4, FRATT7E
3 Hh s TR BEAE B A3 BT 1 R RS E s I 10
AELR T 100 JE PR iy e PR A, i £ 3ok 46 5 R 42



REWAEY =6 T 982 8% % . Gene permuta-
tion testH T IFAL 5L PH 42 & 42 19 {2 3 1k (significance),
A 5 v ) S 2 A 1 O GSEARYHERE(E0.25,
H FDR(false discovery rate)/)»F0.25 %) 3k K 4 9 40
S AR AE A k2 OCHK.

2 IR

2.1 AN IR 5y F-hrid P s R 4 6 Pk e e
i
Lein®5 A PP T 180AT /I BRI 4 M 35 R 36 K 3%
AT i 40 53R 42800 M4 T8 (neuron) . TR IIE
J5T 20 i (astrocyte) . /b 5€ iR 5T 41 Jid (oligodendrocytes)
FJk 4 P (choroid plexus), e Snrpn, Gjal, Cnpl,

Col8a23iX 4N~ FE PH 43 5l A 33k 28 241 it 2 531 iy - JE 1A
i@ %F Allen brain atlasZ e & i () HoAh Ko (4 53X 44~
Fh I T SRR AT DA R B S e, 2 51 axX 4 Fh
i 2411 B 2 AR M ) 4 AR IC 4 (biomarker).  7Ec23&
PR A e S b, sk 2 /) B 40 B 4 200 B89 0 F
CPT L AT R 43 5l bl A R 4 SRR R
%405 FFric 2 Kl 42 (LEIN_NEURON_MARKERS);
BT I8 5 40 A 4 F- A e 3 PR B2 (LEIN_ASTROCYTE
MARKERS); 7% Jist i 41 Jifd 53 F b i 5 P 4 (LEIN_
OLIGODENDROCYTE_MARKERS); Jik%& M\ 4 F#%
0 4 A 42 (LEIN_CHOROID_PLEXUS_MARKERS).
XA FE PR R 7E 4 3L D A B D 4R & 4R 40 b i 25 21
22 M FS1~S15F /1.

38 5 0T ARSE 2H 5 6 B 2H ) Rk DR SR iR A T 3,

FR2 APEMIRER S FRICHERENEREEESTERY

Table 2 Results of gene set enrichment analysis for gene sets of markers of four brain cell types

r—, S04 M4 LN NEURO LEIN-ASTRO LEIN_OLIGOD LEIN_CHOROL g% [y = i
i IX. - e = CYTE_MARK ENDROCYTE_ D_PLEXUS_M
(=} Yoy =] MR — — _ _ 4 % 4%

g P 5] pE%]  N_MARKERS ERS MARKERS ARKERS  ZEPLEHC HE S
i

pp Pt 6M:SF  9M:6F - t - - 170 3
(BA10)

py S OM:8F  9M:9F - ! - - 0 340
(hippocampus)
b,

py ZUIkiE 10M:6F  10M:8F | - t - 218 26
(striatum)

D4 HU(TZHC%E 1M 1M | t t - 1130 322

DS nu(é‘/igqcﬂ)z)% 2SF 2SE _ _ | - 248 353

pe PO B 13F 13F _ | | | 0 900
(ACC)

py MO 2M 12M - t t - 34 0
(ACC)

DS Ty Bz J2 16M 16M - - - - 8 11
(ACC)
A%

py A 21F 21F | t t t 890 334
(amygdala)
e 1

pro A% 14M 14M - t ! - 6 3
(amygdala)
2 LR

pri  MUETEIT vk 1omior - | - - 0 75
(BA46)
2% HMI i A

— 5 4/ M i 45 14M 14M 3 _ _ _ 0 0
(BA9)
e IRIESHL

D13 £ 4/ M i 45 ISF 15F B _ | - 2 386
(BA9)
2 MR A ) )

pig THWHEIT e 1 | - - 213 692
[£ %5i It =

D15 6 R 251 1 iz J2 40 e _ | ! - 0 784
(BA4T)

a) b, BFEEW, |, ¥ TM, -, AR (FDR>0.25)
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K AR 200 TARICHE N AR TESOIRR (D3) | A1 Bz
J2 (DA FIA =A% (DY) 3 T i, HFDRE S 5K
0.05, 0.001H10.06. X i~ [H £E Hh i) & (A fifrt — 4
O3HT, LR R PR IT o AR B B i BE R TE 154
BAE L by 22 73R8 AR E (heatmap), A
GENE-E (http://www.broadinstitute.org/cancer/software/
GENE-E/) @I ; 13X $635 [H 7 B 40l 4 rh B AR g 22
FRIKTES IR S16. TEFRATHBIG b, —LEHIpl
25 T 2546 B T R A G 1) B R ZE AR AE JR A v i B T
ZIX B R, L iNMADD(MAP-kinase activating
death domain), EGRI (early growth response 1)l
PRKARIB (protein kinase, cAMP-dependent, regulatory,
type I, beta). MADDREWIEMAPKAE 5 Ik (MAPK
signaling cascade)™, MAPK{5 5 2 Ik J& 94 5 ¥ 2250
FIERTE | DIRE SIS BOOCHEE B, B — S SR T
fE % 76/ B R B2l 1 45 B v i 2k A E R )
EGRI 5 285001 ¥ P AR I e AZ 1 4 e A2 i i Ak
A7 PO b A7 1 TE SR R A R AR R T R %
RO 25 F BIMAPKAE 5 KB 5 EGRIZR IA R 1
IR PR 5, AT AT RE T AR LA OGRS AL
MeARBA A, Fefi 1% BARYR2 (ryanodine receptor 2)
TEANARIE B I 2 I IX 3% B, RYR2JE F s
&0 L5 10 v 7 5 R BGEE Y, RYR21 RBR 23
ES STRAAT PR S i

3BT 75 SRR AE S8 i v R S5 4 L Y 231 AR g

) B A 1) B0 S B s i AR AR 2. — N R &
PR, BT M 5 40 L 5 2 2 I A0 L T b i 3 TR
SEAE I Bz 2 00 DX B0 336 1 78 T Lo REAR o S BRI
AL, D4, D7, D8JEK H BRI EEAS, MiDs,
D6JE oK [ otk I REAR . BB T 40 it 5 2 5 e o 4
fi o Fhrid N EFEDAS DT ¥ B E L, BIPK
F AR o FARIC L N AE DG, /D25 I i 40 i 4 1 b
ICHHEEDSSD6oP B E F i, X2 HEEFEDS
IR E. NS, BRI Fhrid
FENETE S e A T FE(D9, D10), 10 5 e 5
0o F AR IC 3 R S A Lo MEREAR T B (D9), B
FEA T IE(D10). EAh, 2P 40 5 F 4 i 3%
HAETENE T (D2) . HAMURTA (D11, D14)5 8 HE &
MR R DS T, FESCRIED3) AR E; D
5 I I A0 M 43 T A T 2 R AR AE Vi S (D2) A B
S SMUET AU (D13) 5 I IER M K2 )2 (D15)h T
P, FESCIRIRD3) b EE. IR B R TP R 2
AEPRE RSN RAE, S5 % il i =%
52 A REE R (tripartite synapse), #7744 % FR/GABAY-
B 2T MR, ST 90% I A & TR 4%
BORARI Y. B R se s, B0 I 40 i v 4%
S8R 5 LAY 2 L RE 375 2 PRI AEE A A O i R R S e 2
(anhedonia)®®; 55— 5¢ W S 0H, T8 I 40 i 19
TR ATPS I35 /N R AR £ by i — 4~ et [ 1071,
G T AN S, /0 5 i ST AN A e S T R TR 3R

T SRR =] =1 - 1 —q e = . 22 I Sefe vt > N
Yt R s, HREEARNFERK X S5E—R XA 355 R 2 540 i 40 i B0 b, EeiikiE S
Global
[ aa— B |
03 0 03 _
— N~ m 3] N i E
I - = = < <9< g < [ N © _m
O —<T00F ZZogl Lo oo OrNadsT ¢ ©__ @3 5 Orve zSroya€y
<So—© Tt as=0S_Z AN A% RaFLpa S Cas IO NZH Q000X
R e e A e e R e S e e
55 SO 00T O o SR HO RO OB=A LB Z P00 LD OOOORTO S0 A O SO N DZOB=  Data set
D1
D2
] D3
u ] ] D4
D5
| EEEEE EEEE RN | D8
! RN D7
] AR ] D8
I | | RN D9
1| ] ] | D10
D11
1 | | | | | D12
] | ] | Il D13
u D14
[ D15

Bl 1 I THRCHER g AR R TE 15 DR i 22 aRah AL

EMRIEMN, EORRAE AGREEE, KORKZERRTE

IRBARAE T B IR AERTEROIE B, AR TR SO R, BRI 2 S5 e A 1 2y

Figure 1 Differential expression heatmap of genes in the neuron markers gene set across 15 data sets. Red, blue, white, and gray represent positive
value, negative value, zero value, and a no-show respectively; a positive value indicates up-regulation in patients while a negative value indicates
down-regulation; dark color indicates high differential expression while light color indicates low differential expression
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2 FiRG B B B A AR AE AT SIS0,

FATTHE— 28 I3 B 1 270 5 I 240 7 2% Bt 4 o
2 9 22 S R IAHEC, 4R INEI2 5 3KS17, S18FTR.
FoA] e BUAR 22 & DT Hi 10y K= 5 AV A AR XA
o 240 T G 2 M 5 24 D Y 2 3k 2 R ) 2 S
UGPR37(G protein-coupled receptor 37), UGTS (UDP
glycosyltransferase 8)FIMAG (myelin associated gly-
coprotein).

2.2 ARE AL 22 AR LL o B

SR TR PR ) 2 S 2 R A BN 4 1) 1 A AL E
FATEEICT A B A v 22 53 R AR A =1 192001
TR B BB IR, SR 5 X I B8 4E 191X 2004
FERIPEAT P LA, THEAH RS R A5k, 255 an Al
3R, WEBHRATLIA H: Bk UL, B > h) %
SRR R R 25, U 5 2441
s A 1], HA 36/ AH ] A .518%, AR

T (1) MHRAE 32 —Le ok A, A
B PR 23 M 7 AR A D 2 AR N (2) Rk AR
KR ] e LRI AR R, (3) R HEA Y
Sk

2.3 M for g A PR G 1 e e o

A HE R 2H SCBRF 5T (genome-wide association study,
GWAS) BB iof % 220 # AR 22 1) & R B 1) Lo 40 5
5% AH & 7% 1) SNP(single nucleotide polymorphism)
Fisd, )20 THRW BB ATTY. T4k,
RN ELTTRE T 24 KA H AR AEGWAS
WH, %07 K200 ARAE 18 3 10 iy Tk
BEGWASZE R 2 0] 18 AFERUR 22 57, WFFE AN DLk
PR3 3 o070 A e T s X 28 N — 3, Flint#llKenneth5%
OB T 74N TE I8 43 H rh 5 M DG (P<0.05) 9 16
PEFEH: SLC6A4(solute carrier family 6(neurotrans-
mitter transporter), member 4), APOE (apolipoprotein E),

)5 2 — AR R . XAl GE & F  DRD4 (dopamine receptor D4), GNB3 (guanine nucleotide
(a) Global
[ — ]
-0.3 0 0.3
On 2 @ <2 o~ 5 5
0l © N o0 8= T IO OO _1©
- ZR00NTX < L OZJX Iz
SO R A RN OE R 0s D ST
zo<<®'—mm<0wouo A0 E=0 OSOS X OOOSE GHPHEASO Data set
D1
O D2
H D3
D4
| ] 1 I Bg
I | D7
D8
D9
[ ] D10
D11
] D12
] | D13
| D14
| | D15
(b) Global
[ — |
-0.3 0 0.3
< (3] o0 = Jai]
- 0~ « -~ m e
@ O I_Nu 8 3 o5 L Zpe ol azd
o 20g,  ZaIO0NS Y IRxa 0ZENsS< Dy Toy =
et s libae s et e fEnn s b R St
(.')En.<Ou.|—EoEOwId<Iow8§Ol—Zowzu_<o|—Oo&0<(nzr—mEEBi|—c/)meoOwEogoon:n.206<5a_:><(9wfm00|— Data set

T [ TTTTT]

D8

[T T I

R

B WN-=O

[

Bl 2 2 Fhe BT ARC SRR AR TR SR RITE 15 DR T 22 R A () IR BTN, (b) BT

Figure 2 Differential expression heatmap of genes in the two glial cell markers gene sets across 15 data sets. (a) Astrocyte; (b) oligodendrocyte
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=
=}
N
O
@

D2 3

D3 2 6

D4 3 0 36

D5 4 2 0 2

D6 1 5 0 1 5

D7 2 5 17 19 1 8

D8 5 3 5 2 3 3 1

D9 5 1 13 14 6 0 1

D10 5 4 0 2 2 2 2

D11 2 5 9 0 4 10 4

D12 2 6 6 5 3 6 21

D13 7 6 4 1 7 14 9

D14 2 1 2 3 2 3 2

D15 0 0 0 0 0 0 0
D1 D2 D3 D4 D5 D6 D7

B3 15 MEURESE 200 22 5 R IA R HE i o SR 22 18 ) A TR S PR R

D4 D5 D6 D7

D8 D9 D10 D11 D12 D13 D14

4
12 1

4 1 3

14 0 2 5

5 5 7 1" 10
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Figure 3 The number of common genes in top 200 most differentially expressed genes between 15 data sets
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Table 3 Results of gene set enrichment analysis for gene sets of markers of four brain cell types in three mental disorders
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Gene expression analysis of multiple brain regions in major
depressive disorder

QIAO Jing', QIU Jiang', LI DiKang® & XIONG Qing’
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Chongqing 400715, China;
2 School of Computer and Information Science, Southwest University, Chongging 400715, China

Major depressive disorder (MDD), a polygenic disease resulting from complicated interactions between environmental and genetic
factors, is becoming an increasingly serious threat to global public health. Genome-wide gene expression analysis is widely used for
psychiatric disorders because of its ability to detect spatio-temporal patterns of gene expression. However, it is difficult to elucidate the
molecular mechanism of MDD by methods that analyze brain regions and/or genes individually because activation patterns may differ
between brain regions and MDD may be regulated by multiple genes with moderate or weak effects. In this study, we used a strategy
that leverages information across multiple brain regions and genes. We performed gene set enrichment analysis of transcriptomics data
from different brain regions of MDD patients and health controls in 13 datasets from the Gene Expression Omnibus. Our results show
that the neuron markers gene set was significantly down-regulated in the associative striatum, anterior cingulate cortex (ACC), and
amygdala, which is consistent with current MDD knowledge. The gene expression of glial cell markers was also altered in MDD
patients, but there were no consistent patterns across brain regions or datasets from the same region. Moreover, gender-specific
activation patterns of the astrocyte markers and oligodendrocyte markers gene sets were observed in the ACC and amygdala. In a
comparative analysis of psychiatric disorders, the neuron markers gene set were also significantly down-regulated in multiple brain
regions of patients with bipolar disorder and schizophrenia, although the activation patterns of two glial cell markers gene sets and the
choroid plexus markers gene set in these two disorders differed from that of MDD. Our results reveal potential candidate brain regions,
gene sets, and genes that are altered in MDD.

major depressive disorder, gene expression analysis, gene set enrichment analysis, neuron, glial cell
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