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Establishment of S100A9 transgenic rats to understand S100 proteins®
immunological role
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The initial aim of this study was to establish trans?enic rats with high
expression of S100A9 on their whole body (Tg-S100A9), and to elucidate the relationship between the
immunological function of S100A9 and the development of ulcerative colitis (UC). However, due to the

difficulty in establishing Tg-S100A9, we shifted our research focus to the discovery of biomarkers
for UC.

We found that serum S100A8/A9, complement C3, and alpha-2-macroglobulin were more sensitive
biomarkers for UC than C-reactive protein (CRP), and their serum levels were novel indexs for the
severity of UC. In addition, by animal experiment, we confirmed that circulating S100A8/A9, carbonic

anhydrase , and transgelin also reflect the severity of UC. These findings would contribute to
advance of laboratory medecine and medical examination for UC in the future. Our effort to
scrutinize potentiality of serum biomarkers is in progress.

S100



B X C—19. F—19—1, Z—19 (@)

1. WFEBH AR 40 D 5

S100 # > /373 ) v~ FERBFIR BT ORI R S, EICE R MiRGrHERe
~uT7 =R E)YTEASND Ca' /¥ /3B Th % (0dink K et al., Nature 330; 80-82,
1987), A% /87 BIZBE Y U~ FRORIEMIGE B £ 2% < 0 B O HERB O RIETNL TR
H &, RIEDOHIEIZEI D - T % AlEEMED /R S 41TV % (Kamada N et al., J Clin Invest 118,
2269-2280, 2008), 1K (UC)S 7 B — 2 Ji(CD) & Vo T2 RAE IR B (IBD) M ORI
OB ASREIBENE CDRBTH Y, ITEAATITES 2 OIS T OREHDN 20 HFANEBZ TV
Do BT, UCITFIER 10 LA L LRI ICBATT 5 U 27 OFEWIEIR Th D Z & 03
&N TU 5 (Eaden JA et al., Gut 48; 526-535, 2001), LU, BIETH 2 ORARR IR IRRIED T
NEENTWRNW ), RSN TS, ZIE T, MRREE IIMEB{ET X N7 2(DSS)
ZHWTUCET /LT v MUCR)Z/ER L, UC OIJEN H AL, FEAFICES £ TOBRICBITS
KGR~ 27 07 7=V O3 280 L T& /2, TORE, UC ORIEN D BIEALICEOER
HHAR I SI00A9 Z BT LI~/ 07 7 — N MET A HEL R R LT,

2. e EM

PL BTl 723513, S100A9 28 UC OFIE & HIELITIELS B> TWnAH Z L 2RI RIB LT
W5, A1, S100 Z 237 B OS5 LIRS RE 2 SRR RIS MRIA 3 % 72 121, S100A9 o HEEE D
ABEEZALICTHHERH Y, ZD7-DITE, SI00A9 & 2H 2 ERE T s Hliz T v
R (Tg-S100AQ) DRINENNEE L E 2 7=, % 2 C, HFFREF TS L L C, Tg-S100A9 % £
L, S100A9 O FHIERE L UC HIE & ORI EBMREZ AL NI THZ L2 ET S, Fi2,
EEARMFSE & L C, IBD RF ofiiE ik i 2 B8R 72 /28, IBD \ZkT 2872231 A~—h
—ZAIHT AL 2AMET D,

3. WDk

H AR SLC(FE) & O ILFMFZEIZ LV Tg-S100A9(7 7 U > ¥ —F v N, FO)DIER 2374 5, FO 7ERY
#%,SD 7 v b & ORERIZEENTZ F1 7 v FOHEEEMO —HEH N T = ) XA T a5
i L, BHAEGFOMEIE D U< IEATEHIIICHIGAEN TWDENE I 0 EERT 5, ik,
FIEEIZ F1 v hE SD T FEREBESETEENTZF2 7y MZOWTHLY = /XA BT %
FEhi T 5, ZOXICLTHLN F2 7 v MEHERF L2 D, ARUFIEICHE 72 ICE A A ZE 5
(295 > THERF - etk L, RO BB X OIfR BRI k45,

F 72, IBD BEOKRRUNAL, K, FEARUE, K OMMER) 2 AW CadEikik s v~ k
77 7 4 —(HPLC)%Z Fh L, i NOKMRIKIZIIT 54 7 B L ik, 208380561
2N L CIRBERIKEEZ £ L, # /78R RELTRELT S, Z0%, RN
LENPRD NN REFLNGEY L, BEOIIEZLVES RICEENDI X N
By EFET 5, FE LIZZ /7 (BRI 237 E)E IBD (2% 5 3 A A~ — T — OfiEdd
& LT, Kk, Mk, R X OFEMERORBERICIIT 2IEE % ELISA HDOFETHET 5,

4. WFIEEE
Tg-S100A9 ORILIZMFD 720> 72, BFFEREZ LT »~ b S100A9 I2%f7 5 cDNA I L O 7%
BN Z—pCXGG) 2 RA LT\ ez, ZTNEFEHL T 7y v —TF v MNEO)DOIER %
RATZN, 7 v FORHIT S100A9 % mHBLT HHER L7 b 7o 72728, Tg-S100A9 DI
Wra L7z,

— 7, UC KT B iz 72 34 A~ —H — ORI U I IERR I HER U 7=, AFgeRESE
X £, IBD BEF DM hZE#IK 7 & LT S100A8/A9 (ZVEH L, Z DO Z M H IS L7~
ELISA CHIE L7, %, MmiF+ S100A8/A9 1% IBD A& CHEICHML BV & 1, &), B
FEDRIE~—H—"Td 5 C-reactive protein(CRP) & Fe# (B 1, &) L T & L i o _E 57238
OEMNThHoTz, b, BHEEDRKE & K B E O IZ A H 72 Receiver Operatorating
Characteristic curve (ROC HifR) Z#/ERIL 7= & 2 A, HEMRED Bif X 2 /k T Area under

curve(AUC) I Ifi 7& ' S100A8/A9 T o -

0.877(8 2, &), CRP T 0819 2, &) | 2 | ——=

L, BIFEDH N X EATRIELEEE Z ?8 ' %80»

%hf:o #jjwc,UC @Eﬁ%ﬂ/‘jgﬁg%% 5 6 ' "';60,
THEAEDAL % =277) & fLifH SI00A8/A9 | 2 ek
EOMBMEEZREE L A, MRS | 2 P - | :
(R)I£ 0.342 TH v, HHBEIHIC RS R 2 2 et | £ R A
LExE Ao, U EORKEIT, ;‘OMMM 2 o i
“Serum S100A8/A9 as a potentially HVs  UC cp HVs  UC  CD
sensitive biomarker for inflammatory HVs: #E3 A L UC: BB AIEZS . CD: 2 1 —
bowel disease.” > % A LT, EERHERS X/1. IBDAE D M iE$1S100A8/A935 X (RCRPE E D H B 52




Laboratory Medicine |2 < 7-
(Okada K et al., Lab Med 50; 370-
380, 2019),

F T, BERICB VT HIMEH
S100A8/A9 2 JE DA % FEHIZ BB
L7z, BB, UCR o i iE +
S100A8/A9 JEREE DZEEY &, KMk
(2B DRIEDOEIELHIS A=27)
& OB A A L, iR, 1migH
S100A8/A9EE & HIS 2= 7 DR
fEIX 0.710 &, FEFIZBAF7AABRY
RIZHDZ ENThoTe, ZORSE

¥, “Circulating S100A8/A9 is

Sensitivity

o
©

=4
o

o
IS

o
N

[=)

S100A8/A9

CRP

Sensitivity

AUC=0.877

(=}

0.2 0.4 0.6 0.8 1

1 - Specificity

X2. 1 & F1S100A8/A95 & )CRPHIE DROC Hii it

0

AUC=0.819

0

0.2

0.4 0.6 0.8 1
1 - Specificity

potentially a biomarker that could reflect the severity of experimental colitis in rats”® # A
NV, ERHEE Heliyon (248# & 1172(Okada K et al., Heliyon 6(2); e03470, 2020),

bl FRAREREIE, £V UC 12k
Hiy7p, S100 # X0 B L TR e bk
RNEEA 7 ORI 2R A 7=, IBD &
FDIfiE % VT HPLC B X OSBRI
A g L7 & 2 A,/ AMHVs)OIL
TSR D2 X7 BfRtiE L L,
11 FEEDH R BIZENROLN
Too T D%, HESHEIZL D KK X
IR ERIE LI E A, MR C3(c-
C) & w-~v7r a7 (-MG)D
ICHEH SN, BID, MmigEH c-C3 BE
I% HVs (CH, IBD & THEITHIN
LCWe=@E3, &), —F, MiEH e-MG
TEEE I HVs 12, IBD BETHEIC
WL THh=@3, ), 51, UCO
FIEHE AT, DAL 227 LiigEd ¢
C3 BL VW aarMG & OB g T
1%, RIENZF1E1 0.581, 0.474 Th t
7-(B 4), Ziu, Jlcik~<7-, DAI #
a7 LifiiEd S100A8/A9 & o AH B
R=0.342) LY L @mWMETH Y, C3 B
X a2MG 73 IBD, #:iz UC Djpte
TRICHERRA, A~ ——Th 5]
BEMARS RT LD ThoT-, ZOHK

¢-C3 (mg/dl)

800

700}
600}
500}
400}
300}
200}

100§

0

0,-MG (mg/dl)

HVs IBD

300

250 -

200

150 |

100 +

50 |

HVs IBD

3. f3EHFc-C38 X Wa,-MGHEEE DRI ERE R

DAI score

ucC ucC
3 3 T
R=0.581 R=0.474

2.5 2.5 1

2 3 oo—o- 2r o«
1.5+ 15¢

1h = connessee 00— 1
0.5+ 0.5

0 anabe L . i 0 I i o

0 100 200 300 400 500 0 50 100 150 200
¢-C3 (mg/dl) 0,-MG (mg/dl)

B4, fi{EFc-C38 & Wo,-MGIREE &, DAI score & OFEEE#:

17, “Serum complement C3 and az-macroglobulin are potentially useful
biomarkers for inflammatory bowel disease patients”® % 1 /L C, [EEHEGE Heliyon (2 f8i#
XN 7=(0kada K et al., Heliyon 7(3); e06554, 2021),

ALk, Tg-S100A9 DOBINLIZRDRM -T2, 5%, MPEREE TR LT e —FI2L b, S100
N7 B DORE R L RERERIR B OIEHT ICHR e TE TH %, BlH, S100 # /37 EDOT 2/ Fihid
Fladfie LTMBIZBER L) aveF oy MUV BEEERL, Chboo~vrn7y—v
(2%t 9 2 BB HEE BEET D 2 L2 &2 T S100 & 2 /37 B OTEEH L & REAR 7o HERE O 51 2 fif
N9 %, £7, UC 1T 28727034 A~—I—ZAIMICE LTI, MDA 5T IR0
Vo T AERBEOITOR R E 35 Z L TREMIZHEEL, XV EATFHERE——0

RISz B



4 4 0 1

Kohki Okada, Hiroshi Itoh, Masaki Ikemoto

6
Circulating S100A8/A9 is potentially a biomarker that could reflect the severity of 2020
experimental colitis in rats
Heliyon e03470

DOl
10.1016/j .heliyon.2020.e03470

47
S100A8/A9 2018
148-154
DOl
Kohki Okada, Makoto Okabe, Yuto Kimura, Hiroshi Itoh, Masaki lkemoto
Serum S100A8/A9 as a Potentially Sensitive Biomarker for Inflammatory Bowel Disease 2019
Laboratory Medicine
DOl
Kohki Okada, Hiroshi Itoh, Yasuhiko Kamikubo, Souichi Adachi, Masaki lkemoto 41(1)
Establishment of S100A8 Transgenic Rats to Understand Innate Property of S100A8 and Its 2018
Immunological Role.
Inflammation 59-72
DOl

10.1007/s10753-017-0664-8.




14 0

hMIKO-1

66

2019

CA-

66

2019

59

2019

hMIKO-1

59

2019




Kohki Okada, Masaki Ikemoto

Serum complement C3 and a 2-macroglobulin are useful biomarkers for inflammatory bowel disease

The 30th World Congress of World Association of Society of Pathology and Laboratory Medicine 2019 (WASPaLM 2019)

2019

Kohki Okada, Masaki Ikemoto

Serum S100A8/A9 is a sensitive biomarker for inflammatory bowel disease: the change in its level represents the clinical
severity in the patients

The 30th World Congress of World Association of Society of Pathology and Laboratory Medicine 2019 (WASPaLM 2019)

2019

Kohki Okada, Masaki Ikemoto

Identification of Serum Proteins Changed in Patients with Inflammatory Bowel Disease by Mass Spectrometry and Their
Potential as New Biomarkers

KAMT 2019 57th Congress and International Conference

2019

S100A87/A9

68

2019




68

2019

C3

58

2018

65

2018

a 2-

65

2018




S100A8

57

2017

Kohki Okada, Shunsuke Sekiya, Kohsuke Doi, Masaki lkemoto

Serum S100A8/A9 is a sensitive biomarker for inflammatory bowel diseases

the 29th World Congress of World Association of Societies of Pathology and Laboratory Medicine

2017

https://kenkyu.tachibana-u.ac.jp/ktuhp/KgApp?kyoinld=ymbbyyyeggy

(Ikemoto Masaki)

(80144385) (34204)




(Itoh Hiroshi)

(20362387)

(34204)




