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(I) Activated Microglia
Activated microglia in a subset of schizophrenic patients based on postmoriem
studies (Kreutzberg et al 1996 etc)

(2) Imbalanced Subpopulation of Helper T Cell
A shift from Thl to Th-2 helper T cell-immune reactivily in schizophrenic pat
ients, especially with predominani negative symptom and/or poor therapy outco
me, based on measurements of Thl- and Th2-relevanl cytokines (Schwarz el al
2001 etc)

(3) Increased Immunoglobulins
Increased serum Immunoglobulin E and cerebral spinal fluid Immunoglobulin G i
n schizophrenic patients with predominant negative symptom and/or poor therap
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izophrenic sera or cerebrospinal fluid

Herpes Simplex Virus (Bartova et al 1987 etc), Cylomegalovirus
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(Torrey et al 1978 etc), Epstein Barr Virus (De Lisi et al 1986 elc),
Borna Disease Virus (Yamaguchi et al 1999 etc)

Antibrain Antibody (DeLisi et al 1985), Ganglioside (Stevens 1992)

M1 Muscarinic acetylcholine receptor antibodies (Borda et al 2004)
[mmune Response to Viral Infection

Positive associalion between viral infection during pregnancy and susceptibil

ity to schizophrenia, which can involve dysfunction of the immature immune sy

stem (Torrey et al 1997, Kirch et al 1993 ete)
(6) Increased Permeabilily of the Blood-Brain Barrier
Increased permeability of the blood-brain barrier in a subset of schizophrenic p

atients, which enables penetrations of immune cells and cytokines (Schwarz et a
I 1998, Muller et al 1995 etc)
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miERa
x Th1 Marker (CXOR3)
e Th2 Marker (OCR4)

FAYM1SmL W coeees e Monocyte Marker
Mononuclear Cell Phase (CD14)
Monocyte Sorting
¢ i RNA ffi
| Sifnd E>\/
Amplification Mapaiay
Th1/Th2 Helper T Cell Analysis

Sorting
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FACSIZEANILAN—THIRE Th1*#EH SUTh2 MR DE A
(4 Way Sorting)

R1+R2
+ | CD4*, CCR4*
CXCR3 (Th2)

CD4*, CCR4*
CXCR3* (?)

CD4*, CXCR3*
CCR4 (Th1)

CDA-FITC
"CCR4&-PE(Th2

|

i — CD4*, CXCR3
| CXCR3-APC (Th1) CCR4 (?)

1) FSC.SCCIz&W") 2/ \BR5 E (R1)Z:# 7
2) Pl. CD4-FITCIZLYPIBE{EDCD4* A L7 \—) s BR 5} E (R2)E:E R
@ R1.R2%EHIL. CXCR3-APC, CCR4-PEIZ&Y. 4 Way Sorting
(1) PIBE£DCD4*, CXCR3*, CCR4 4 (Th1~JL/\—1) 2/ \BR$fE)
(2) PIBE1£DCD4*, CCR4*, CXCR3- 4B (Th2~ L/ 8—1) s \ER4AAE)
(3) PIBEt£CD4*, CCR4*, CXCR3* 4 &
(4) PIBEt£DCD4*, CCR4-, CXCR3-4'[E
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(Y6 - MR 2o MBITE SR
Sample M@ Y/BR | 2B | %cell |Sorting cell

[mL] [#E]
REEI-1 17 | 26x10’ | Thi 03 | 217300
Th2 0.3 | 165073
Th1/Th2 1.32

WP 0.2 125522
WN 0.9 521596
REEI-2 13 | 34x10’ | Thi 09 | 267171
Th2 0.6 207677
Thi/Th2 1.29
WP 0.4 131528
WN 25 | 710538
&1 12 | a5x10’ Thi 09 275834
Th2 08 | 260448
Th1/Th2 1.06
WP 04 149658
WN 4 1175080
REE2-2 125 | 30x10’ Thi 0.9 116011
Th2 0.7 100212
Thi/Th2 1.16
WP 0.3 55079
WN 37 | 609961

R E3-1 10 | 35x10" | Thi 03 | 89931
Th2 | 03 | 90141
Th1/Th2 1.00

WP | 01 | 44599
WN | 23 | 622728
eH#3-2 | 12 | 26x10’| Thi | 05 | 50104
Th2 | 04 | 58497
Thi/Th2 0.86
WP_ | 02 | 15160
WN | 28 | 277718

o 3 Ao Rz AHRINA SRl L2 miEp Sk —5 1« > 7 &7, ThiA /=T
A2 (Thl) . Th2AJL/S—TH#IKE (Th2) . ThiBLUTh2<— A — L EBHEMIRE (Double Pos
itive, WP) . Thl -« Th2B&¥E~JL/S—T#IH2 (Double Negative, WN) OIFH(L . P %
2L,
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S8 |Sample M| Js\R | Scell [Sorting coll| totalRNA | RNA Area  RNARIE rRNALE RINGS
mi] | @] BHRlul (pg/ 44 0) [285/18S]

Tht [E%E1-1 | 17 | 26x90" | 03 | 217300 30 9632 2550.6 15682 98 (B.02.02)
[mmEi-2 | 13 | a4x10' [ 05 [ 267171 30 1330.9 3536.5 1.8749 9. (8.0202)
[0 &1 12 | 3sx10" | 09 | 275834 30 142.8 2996.9 1.8654 96 (8.02.02)
]I#m-z 125 | 30x10" | 09 | 1168011 30 192.0 7746 2.7857 B! (B.0202)
| o a1 10 |asx10’ | 03 | 89931 30 274.0 1674.8 1.0236 53 (B.02.02)
|-z | 12 | 26x10" | 05 | so104 30 2714.0 1674.8 10236 53 (B.02.02)
Thz  [E%EI-1 17 | 26x107 | 03 | 165073 30 731.8 1960.5 2.1725 93 (B.0202)
[ &2 13 | 34x107 | 06 | 207677 30 548.0 1456.2 1.6528 9.1 (B.0202)
|2 12 | 35x107 | 08 | 260448 30 6868.9 27794 2.4421 100 (B.02.02)
|mmaz—2 | 125 | a0x107] 07 | 100212 30 1504 607.0 2179 80 (8.0202)
[ a1 10 | 3s5x107 | 03 | 80141 30 2274 1390.1 26666 92 (8.02.02)
#E3-2 | 12 | 26x107| 04 | 58497 30 2274 1390.1 2.6666 92 (8.02.02)
WH -1 17 | 26x107 | 09 | 521596 30 3560.1 9484.1 1518 9.4 (B.02.02)
i &1-2 13 | 34x107 | 25 | 710538 30 44088 117154 1.4489 9.2 (B.0202)
|21 | 12 | 85x107| 4 | 1175080 30 7782.1 313982 1981 98 (B.0202)
[mmaEz-2 | 125 [ 30x107] 37 | eoses 30 23217 93916 2.1019 98 (B.0202)
[ &a-1 10 | 35x107 | 23 | 622728 30 8128 4569.0 02213 80 (B.0202)
[mmza2 [ 12 |26x107] 28 | 277718 30 B12.8 4968.0 02213 80 (B.0202)
we  J@mE- 17 | 26x107 | 02 | 125522 a0 2556 670.2 2.0105 80 (B.02.02)
[z | 13 [ 3ax107| o4 | 121528 30 2191 7416 1.6428 13 (8.0202)
|2 &2 12 | 35%107 | 04 | 149658 30 2359 951.8 2.3411 100 (B.0202)
|ma&2-2 | 125 | soxw07] 03 | ssonm 30 418 167.7 2.3923 66 (B.02.02)
| % a1 10 | asx1wo7| 01 44599 30 135 826 1.7426 75 (B.02.02)
| -2 12 | 26x107 | 02 15160 30 135 B26 1.7426 15 (B.02.02)

Agilent BioAnalyzer 2100 pkBh/S % —> (S0 7)IL)

T -— v
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e 3 B SR —F ¢ /2 KOEIL L=, ThIAJLS—T#EIE (Thl) . Th2AJL/S
—THiIN2 (Th2) . Th1BKTTh2< —H—EEYERRE (Double Positive, WP) . Thl - Th2
BEYE~IL/S—THINE (Double Negative, WN) 7S #ERNAZHMIIL. BRNADZ 4 U F 4 — -
a2 bO—)bZ&{7>7-.Agilent BioAnalyzer 2100iZAgilent RNA PicoF v &M L THR
NAY > TNk BEERZTr\, )R — LRNAD 18SE 285t (285/18Sk:) <>RIN (RNA In
tegrity Number) H#O#RNAO I A F 4 — » a2 bO—)LOFEEAMEL/=. # L T8/
IBSHEIZ L. SEA L. RINGIZSLL 1355 Z LAWR TE, RNAOHIZBIFTHH Z EHHiR
A7z, 28S/18SHEL. SAME, RINMETARMOMAIILABED SRR IZ 160 L2z,



(FEL8 : ThiINA—THlSE TR0 7 7 1))

Gene Category List Hits | List Total Pop:::stion po?::::m EASE score
response to biotic stimulus 35 182 755 9445 0.000002
defense response n 182 698 G445 0.0000219
immune response 28 182 628 9445 0.0000533
response to pest/pathogen/parasite 21 182 383 8445 0.0000615
response to stress 26 182 689 0445 0.00144
antigen presentation 5 182 28 9445 0.00186
response to external stimulus 38 182 1209 9445 0.00236
pr tation, tig 4 182 15 9445 0.00266
antigen processing, exogenous antigen via MHC class [l 4 182 15 9445 0.00266
cytokine binding (] 187 53 9638 0.00344
MHC class Il receptor activity 4 187 17 9638 0.00394
catabolism 25 182 734 9445 0.00676
cell proliferation 28 182 900 9445 00124
oytoplasm B4 180 3578 9342 0.0159
antigen processing 4 182 28 9445 00159
intracellular 124 180 5701 9342 0019
cell death 14 182 360 9445 0.0209
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(FERLO : Th2~IL/S—THIME = FRERR 707 7 1)

Gene Category List Hits | List Total | Popuiation | Population | agp oore
cell death 13 128 360 9445 0.00326
death 13 128 364 9445 0.00357
RNA binding 13 13 380 9638 000517
apoptosis 12 128 335 9445 0.00538
programmed cell death 12 128 336 9445 00055
regulation of apoptosis 8 128 185 9445 00123
ase activity 5 13 91 9638 00344
mRNA splicing 3 128 22 9445 0.0348
intramolecular isomerase activity 3 [k} 24 9638 00411




(%iF1 0 ¥

3 JCMAERRTE - BAYERERIEAN L)

40 4

10‘I

B% 14 - B2 14 iE K 54 ] BE (PANSS)

2 B WA B

REANESE

Positive
Symptom Negative

Symptom General

Psychopathology




(kL1 1

Oy UMM AE B2 BRI IF A )

& L . N
kS G &, : ) Ty,
‘ﬁJ £ﬁ§%ﬁ&ﬁ%#%%’

56 XN REsT10 R B (BACS-))

. ® 8 ¥

K &8




(FEFH1 2 : AJVR—THIKY 7 27 5 AThl/Th2O MR )

Th1/Th2 tE

09
| 08 ¢
| 07 1
06
06 1
04
03 +~
| 03 17
01+

Schizophrenia Control

(S
-




(FEFF1 3 ¢ #EG Al |2 G L T Th Ml T8 R 2 B8 5l {5 T-8F)

™

ACTRIO
Ce0RF72
oA

CERK

HS.581 747
ILIORA
L1l 140078
KCTD2 1190300
LSwz 4720011
MTaRZ
MYADM 1340086

68490017

400671
1550619

081
04

o om |
EeERHAETFH

88588288 8888858888888 -
BESERESSSRESIRREFERSEE

Thi$RE TTh1/Th2/ S A E{EICHEFI-EEL TR

™I/ Th2 T -
075
051
07l

L]

§|ﬂﬁi

[& EIEE“ v




(FEFHD 4 #EE JCMIE 12 B L TTh2mlild TRBIR N 2320 285 78)

e IS 2 /e | Aoy !Il Semptom | Sweptom |
—BCl7 | ipwzm| e 000 ) % 087 087 081
DD | oemor | L1 200 064 00 08 0 T3]
| WiKB) | 4zi0%me | 356 000 050 085 0% o7 “om
| SNORD158 | 7120528 | 1471 | 000 0 0% on 087 [T}
[wipcilz | ezoies | 1352 003 oM 051 o 066 [T

Th28IBE CTh1/Th2/ 35 AEICHFICEEL TRRAE LR T OAETH

Tl VR | Postive
FC P Thi/Th2 -5
%’Mf & = "%
H | 4860138 | 030 D4 [ ¥]] 001 0L -0.%
1l 2l008 | o 201 0%0 058 Y]
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GrayMatter Ratio [ | GrayMatter MR8
|
I |: 100
| 1 an 4
0.49  0.51 ] =
|| ®[410 413
. . |
| © 1
X
| 1
| 10
~Schizophrenia Control ! - Schizophrenia Control
CMR o
Positive Symptom -0.46| -0.27
Negative Symptom -0.0':‘I -0.09|
General | . ..
Psychopathology _0'151 s
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OL oL SK-N-SH
(>100%) (70~80%) (70~80%)

Cytometry

W20% B2%
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Cell count
[ x 105- cells/well]
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(>100%) (70~80%) (70~80%)
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Hypoxia Normal




