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BT e bETICHBEI LTS 2).0VA323-339 HEM TCR h 5 > Az =
w277 A DOL1.10 QRGN S THIREZ BN U7z, % 14 BETIZ.KI1.26,
CD4 ¥ TNRIF 4 THilEEF A —T BALBL VT ALETBALEZE S
B 1 0[. 7TH. 4HRTIC, URY—LABEM, OVA323-339F AU RY
— AEFNFNEFEHL, filEE Lz, RERX, OVA323-339 & CFA
DTN a T, 3ABICKILN26 ZH L7~ FACS it &, HER
R THREBERISFEITZIT> 2.
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KEYWORD=~X—F v biF, BELE. ~r07 7 — lEEREIE
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(BEN ~7o7y—J#EERERF MFP) 3&EHE Tz oEELEERN, B
Frcorosury—2lEE2HETA2MAEL THRESNZ, BRAOU 7 %
HATH5B, FFE MF BTN/ O0—22 7 N, SR EREENHEE X
TS, FEFEL T ARESEDBEABEMEFITBIT S MIF 8% % ELISA
ZHWTHIE R Uiz, [HE] N—F = v MF 24§, Vogt-/NII-FR FF(VKH)
9, LA F— A 22 fil. fEFHE S8 Bl D MIEEHFEL . MIF JBEZH
FELZ, (R mMBEFPMFRBEILTOEBOTH . N—F v ~NFE604
+9.0, VKH 16.5£2.9, ¥ O R—3 A 27.1+5.6, BEHE 5.420.04 ng/ml.
SEIDEZREFETEIREZTBICHEAN, TRTORETEEICSH/B TH > /-
(p<0.001)s ELITHEIMENRN—F oy MRHEF L, BLREIERET LR Y
NaA F—= AEFITBWTI, ENEIIREEIC L REE TS -5 72(p<0.05).
[BE] X—Fry MNREFMETICBWTMIF EEBIC LR L. RESELD
JEEE S BDHEENA Sz, o T, MiEH MIF BEIIAR—F v MEICBIT
HEEFRIES., WEOERBICERHRNIA—F—IIRDELEEZ SN, &iE
EMIF BREDBEREROBERT &L TES DN, HD5WITKEDLESR MIF
NEEEEHOMIBL T, BERNGTH 3,

Prominent increase of macrophage migration inhibitory factor in the sera of
patients with Behcet’s disease

Kazunori Onoé (Section of Pathology, Institute of Immunological Science,
Hokkaido University), Nobuyoshi Kitaichi (Department of Ophthalmology,



Hokkaido University School of Medicine), Satoshi Kotake, Yoichi Sasamoto
(Department of Ophthalmology, Hokkaido University School of Medicine), Jun
Nishihira (Central Research Institute, Hokkaido University School of Medicine),
Kazumasa Qgasawara (Section of Pathology, Institute of Immunological Science,
Hokkaido University)

[PURPOSE] To investigate pathogenesis underlying Behget’s disease, macrophage
migration inhibitory factor (MIF) was quantified in sera of patients with various uveitis
and healthy donors, and compared among them. [METHODS] Sera were obtained from
55 patients with uveitis (24 with Behget's disease; 9 with Vogt-Koyanagi-Harada’s
(VKH) disease; 22 with sarcoidosis) as well as 58 healthy individuals. MIF levels were
determined by a human MIF enzyme-linked immunosorbent assay. [RESULTS] The
mean MIF levels in the sera of patients with Behget's disease, VKH disease, sarcoidosis,
and healthy controls were 60.4 £ 9.0 (mean * standard error) ng/ml , 16.5% 2.9 ng/ml.
27.1+ 5.6 ng/ml and 5.4 + 0.04 ng/ml, respectively. The average level of MIF in the
sera of each uveitis patients was significantly higher (p<0.0001) than that of healthy
controls.  Especially, the considerably high levels of MIF were shown in the patients
with Behget's disease at the ocular exacerbation stage. [CONCLUSIONS] Significant
increase of MIF in sera was characteristics of uveitis, and MIF may be a useful laboratory

parameter to comprehend the clinical course of uveitis including Behget's discase.
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X 1icF TN oREDmE MIF BEEZ2RT, ORLEBEHORE SRRE
FERRLTWS, X—F v MNEOFBEHE, Haaq R— X, BEHRFOE
ERREDEAEZE L TWAEENINICEY TS, o, BHILEEEOK
WREIERBFEERL TS, ZN5I101E. FEEEFE. BRHION—F v
MEEEZEE, FILOA R—VADIBREIRRENBETH - LBENELT
%, BHBREBAESZZSE TH L0, EFMEENTEOREDBRRDEETH -
7=, BEMES MIF BEOEEE, X—F v Mg 60.4+£9.0, VKH16.5+2.9,
B34 R— X 27.1+£5.6, @EH 542004 ng/ml TH -7z,
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SASREHEL IREOEYMIET MIF BEZNTND, @#FEI> ho—
T H AT Mann-Whitney U test 12 THBICEEZ R Lz, THIT, KEDREH
EETEH., R—F v MNEREMET MIF EBERYIL I R— APRERIC
[, ARV EEERLE. £2. A—F oy METHERE SBERNIEERIE
THo-THMFREBEERTEENE 25N (H1) .

SFXr. RESHEADESE L, MFHMFBELOBERERLZ. N
Frv hNEOBEN, BEHERESEREGT HHE O MIF REZE 80.9ng/ml
TH 0 IEEEMERE S EANR—F v MEOBEED MIF BED 39.9ng/ml IZH
~, BECEEERLE. E2 HIL3A R—=2 22BN THRE D RAEE
BTIZ 63 3ng/ml T, RE D ERBEFD 103ng/ml KEANFRICEEERLE
(#F1)

Serum MIF (ng/ml) Median

Disease Stage No. of samples Mean =+ S.E. (ng/mil)
Sarcoidosis Severe 7 63.3 £11.9* 57.2
Mild 15 10.3 £ 44 8.3

Behcet's Exacerbation 12 80.9 £ 15.4** 57.1
Convalescent 12 39.9 £ 4.1 30.

Control 58 5.37 £ 0.045 4.5

*p<0.0001, compared with mild sarcoidosis, ##p<().005, compared with convalescent Behget's disease
{Mann-Whitney U test}
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(HE] ~—~Fxv MEEBRSERCTORBEE SN MICA XU MICB BfzT%
BAUERSI VADToy I UA (Tg) Z2ESL, BETFOHRKEIRERBEOEINZH
#& L. %= HLA-B51 Tg B¥ALZ. [HEIMICA KUk MICB cDNA EWRANDOE
EOHBTOREZ2E T UE—-F —ROFTHRICHEZB I - I B ET CAG-MICA,
CAG-MICB Z{ERRL, B LA, F/k, Hi MICA FIlERO% CAG-MICA &z
FEAMBE T AT EEE LR, RERICAG-MICA F i 107 ITAEA.L, 12 ITid PCR %
TEEFHAZERELE. 95 4LiE genomic Southern HE21T, 3 LA Tg HESE
hi-. ZEMOTIISOEZ AR NN, CAG-MICBF (it 58 [EORERAL, 27 IED
TR Tg THoz. 27 LD Tg TTAGH, 12 LI, RT-PCR T MICB mRNA O%
BAERINE. EEOALEEN—HO F, THLBNZ. MICB mRNA FEHEF TR
HEICER, FECFOKEORD, REUAMBROBEMLE. AR AMET
Immunoblot FETHAEMS LR LA, [£&H] (1) MICB OBERERETY Y ADRKE
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MICA Tg DIERRICRREI Uiz, (4) HiMICA R 7 ud— )L HiEEGlk.

An attempt to construct transgenic mouse models for human Behcet's disease

Kimura Minoru, Tokai University, School of Medicine, Department of Genetic Information,
Suemizu Hiroshi, Tokai University, School of Medicine, Department of Genetic Information,
Gotoh Kaori, Yokohama City University School of Medicine, Department of Ophthalmology
Yabuki Kazuro, Yokohama City University School of Medicine, Department of Ophthalmology
Kimura Takahiro, Yokohama City University School of Medicine Department of Ophthalmology
Nomura Eiichi, Yokohama City University School of Medicine, Department of Ophthalmology



Sato Masahiro, The Institute of Medical Sciences, Department of Molecular and Developmental

Sciences

[Purpose]
The aims of this study were 1) to produce transgenic mice (Tg) carrying MICAMMHC class ] ghain-

related gene A) or MICB(MHC class I chain-related gene B), both are thought to be candidate genes
that cause human Behcet's disease,2) to examine the mechanism of pathogenesis of this disease
using these Tg mice.

[Method]

MICA and MICB minigenes were constructed by placing a human MIC4 ¢cDNA or a human MICB
cDNA downstream of the cytomegalovirus enhancer/chicken {3 -actin promoter, which confers
strong and ubiquitous expression of a target ¢DNA in vivo. These minigenes were then
microinjected into mousefertilized eggs with B6C3F1 x B6 genetic background. We also made
aMICA-transfected mouse myeroma cell line, derived from NSI, toprepare anti human MICA
antibody. The MICA-expressing NS1 cells were used toimmunize mice.

[Results]

1) In the case of CAG-MICA minigene, a total of 107 newborn mice were obtained, and 12 of 107
were judged to be MICA positive, based on the result of a polymerase chain reaction (PCR)
analysis. 4 of these PCR positive mice were also subjected to a genomic southern analysis, and 3 out
of 4 were confirmed to be transgenic. We have obtained more than 101 F1 mice to date, but only 5
of them were PCR positive. Transmission rate of the MICA gene is low, particularly when FO is male.
We have not observed any phenotype change. We plan to examine whether these mice express
MICA mRNA 2) In the case of CAG-MICB minigene, a total of 58 newbom mice were obtained 27
mice out of 58 are transgenic, and 12 of the 27 Tg mice express human

MICB mRNA was expressed at variable levels, as shown by a RT-PCR (reverse transcription-
polymerase chain reaction) analysis. The mice that express the MICB transgene displayed retarded
growth, and the numbers of leukocytes of them were increased. We examined keratosis of the skin at
the age of 1 to 2 weeks in one of these strains, and found significant thickening of stratum corneum
and corium. This phenotype was transmitted to F2. 3) With our newly prepared anti MICA antibody,
we detected a 68-70kDa protein by an immunoblot analysis. The size of the observed protein is
consistent with a previous published observation.

[Conclusion)
Our finding that the mouse MICA and MICB genes are evolutionary conserved suggests that they
may play an important role in the development, growth and maintenance in mammals. Additionally,

we have obtained an anti human MICA antibody, which will greatly facilitate our future studies.
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R—F v MERERE D HLA-B51 FUREOHERSMSNTEYD, HLA-B51 BT
HENIFOEBIHET 528 EFCEREHNERODENBRNAETEHEEZI NS,
MOME S & DIFFEIZELY, HLA-BEEZFESD HLA 7 5 X 1 BETFHEHBADOAR
BUEERIBRE 217 - - §5 R, MICA (MHC class ] chain-related gene A) 857, MICB

(MHC class I chain-related gene B) BEFOFEMBZIEL . (Bahram et al,
1996a: 1996b, Mizuki ef al., 1997). W&, HBFOHEBRETFNPORLIZEEZASNS.

MICA VX, #® mRNA 31 X% 1.4 kb T, 43 kDa s+ F%231—FL, TOPITIIE
EEES P al, a2, a3 HEOMAREAI2HAL, HLA 7S A 1 HIREDT I/ BRO
MEMERE WD, FOR7EORT#EEY HLA 75X 1 fIREERET 5. TOoT
AT F RESSEAL, T IR S 5 BRI ND (Bahramet al., 1994). 7z,
BESEESICIDEENEHZRTHMANEEL, MICA BETFOREDT LIIBR—F
v NERAE & RGNS 2O TRV LHERERINTHS Mizuki et al, 1997). —
#, MICB1Z® mRNA Y1 X4 2.4kb TH 2, 3837/ BEI—FL, MICA
EOFEFEEIRE Y (83%). MICA mRNA & MICB mRNA OEZOEWI, MICB® 3
JERRGERA MICA ODFNE D BRKENT EI2&S (Bahram, S. and Spies, T., 1996).

R4 MICA 503 MICB OBREREBESAN—F v MERECHRERTDEEX,
transgenic (Tg) v AERFEERL, <7 AHBAIIC MICA $50»id MICB ¥ > /0
BEBRNOBRRBEIBBRRE2EA. T0O Tg YUATIE, MICA $35WI MICB %
KBICRBELTWSED, A2 50RFESEERPE (NTFRE) CRIBLPTIRLT
WwaEBbhs. 22T R4t bR MICACDNA (1.3kb) BRIk b MICBCDNA (2.4
kb) % Dr. Bahram (Basel Institute for Immunology, A1 A} #5AFEL, INsZE
BIRICRE T8 372D cytomegalovirus enhancer/chickenb-actin promoter %

(CAG &#T5) OTH(Mivazaki et all 198 EH; L ~EETFHREAZERELE. TN
SEETFREER (FRFN, CAG-MICA RN CAG-MICB &EMT %) 2 UAZRINC
WATHZEIRED, MICA Tg YUAKUMICB Tg R UAZEHL, INSEITARLS
WT MICA BIX MICB BEFHREANTEOX I ZBREEHES OMEED, BDOX—F
v MREFNIUAEERTLH I L2BEELE.

BT OB CHRE S5 MICA HilkE T 5 2 & & L. FEIK GFP(Green
Fluoro Protein)#&#& X7 CAG-MICA-GFP BT 21ERL MICA EREOMBEAR
HERTIZIRILTH T EE L.
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a. Fikk
E k MICA cDNA KUk b MICB cDNA % Dr. Bahram (Basel Institute for Immunology,
ZAR) MBEAFL, TS 2BRENICHEETS CAG promoter RO FRIZER L 28
EFHESE (CAG-MICA BT CAG-MICB) Z{E®L (B 1), IhsE27AZHIIND
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AREBLTEZAL TOA3NESHOHEX, B DNA @ genomic Southern #HMICA
Teg,MICB Teg)& ¥ PCR-Southern #EMICB Tg) TikE L7=. #&ICB T34 648 EF
ORBEDOEEY, RT-PCR &, KT Northern IBIZTHRELZ. ZORTHEL, BHROBHL
TUARMERI TS, ZORKOMBEER? (FHBOEBEE S EN?) LAERKIZ,
ZHRMOB(LOBE (RIHEEOHS, MEANMRKRSOEL EKBOEE, AMHEHROE
b, BOBCKRTIIEORIESEF L) 2frofk.

i MICA bitk%ZHE272%, bbb MICA cDNA ZHARAAUERENT ¥ —(pCAGGS-
MICAZY U AITO—IINSDRIBRICVR 7 7 F A ETEGTHAL, 2F21 >
e E 7 a— bl BonfMiaE AN 74NV A7 NVTE RTEELIY T A
CHREL . FitkMio LR E Inmunoblot £ THEL 7=,

MDCK #ifi(dog kidnev) i34 OBEZEM4T TRIEEFR > HER DY, oM
ZHOWABIETHELEOLSRBHEDH SHMBITSH MICA FNRTEOREZMS
ZENTEZOTRAZLMEEZ. MICACDNA # GFP BiETO LHRICEABAAE
pEGFPN1-MICA (K 2) % MDCK #iRICEEFHEAL, MICA-GFP EHE %R LHEM
ETHRLE.

[#R]
(1)CAG-MICA Tg BT CAG-MICB Tg 7 A DERR & & DFEMT

CAG-MICA HiHAffFF o & LTEEN 107 ILOBA A ZREB-. £ODH 12 (b L2
7 E MICA cDNA RIZBRHESZRE L= PCR IiTHELHESNA. (K 3) 20
HB 4ATRIZDOWTI MICA ¢DNA %710—7& L7 genomic Southern %471, 3 [T
2 Tg CHFEENA. (0 DPCR £ THBMEE/Ro7 Fy %2 Cb7/B6 ERLUAELU F, 2/E8
L7z, 101 IELA LD F, EH TN/ CAG-MICA OEERITOE—F—-DEBROD
NRICHBEROBEENE S TH D, BTE F,F, #IZ RNA BEFEF 2T WRRE 2B
LT3, ¥RRFUOEL, BRERBHFERISOEISASRTHAL. B, BA
BETEBESRICODESTI—V T ALREIZS MICA ¢cDNA OF ) IVX A019 &
HHR L /2. ‘

CAG-MICB #4fFF ;& LT, &5t 58 MOBATYARERL. ZON, 27 RO
i Tg Thot. 27D Tg ITADW, 12 ILIF, b~ MICB mRNA 2RB$5 2 &0
I ARY O L = RNA 2= RT-PCR (reverse transcription-polymerase chain
reaction) AN SHHEAL 2. Northern T TIXKRE, BRI/ E TR RENA N,

(& 5) & MICB mRNA RE# (1 %#) T, ERERH (hon-Tg 2EE) TN,
FRICEOHREOHE D, RUHMROBEMARBD LN, (K 6.7) T4%1 ~ 28O

—_— 68__



3 MICA Transgenic mouse PCR D —#f
MICA ¢cDNA @ o 1 fEIiZ 212bp DERHARZ B E L PCRIEEfTH 72,

122 122122 122

1 1 0.1 0 HP.

1.3Kbp

4 MICA Transgenic nouse (D genomic southern 75T K % f&Hf
B SR L 7= DNA % EcoR | TUIMERESIKE L., pCAGGS-MICA %
70— & LT hybridization L7=. 122-3,4,28 THIEEE 1% 1.3Kbp @
N R Ens.
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5 MICB transgenic mouse Northern hybridization
£% 1 BTRHOKREICALREOSLE5N MICB T ORN, BT, BRICHLT

1o, BEIEIREEREIC RNA REAEOMBRRDEVWAREMIZIZIEOBRTY
RESERINE.
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1 1
control(n=7) Tg(n=3)
cat2:0 L

LI N B ]

X 6 MICA 07-1 Fi(")DERELIL [ 7 MICB Tg FO ()@ [ I BREC 0



THEEOALERENRD N, FEENCEHABBORE, REEORETH-> (X 8).
EETOERRIIF,, F.ALEEEINE.
(2)#1 MICA FiEDIERR

MICA CcDNA BiETHEAZRNE NSI IR THEINEIYZOMTE TIE,
Immunoblot & T 68-70kDa OERENEERINE. (M9 TR ZNIBBEINTWSS
FERIIBEFL < (Bahram et al., 1996a), Ht b MICA RV 7 O—F)VHLEIER S
hiztEXBN5. -
(3IMICA-GFP & /E DM N B DT

7z MDCK MDA TIXGT POHKIIBREINT, MICA BETEHEALTHAL
pPEGFPN N7 & —28ALMle TidMinE 241 GFP 0¥t Hi8isah, pEGFPN-
MICA T E O FEBIZ GFP @#dna< Adhik. (K9 LB

Non Tg MICRE Tg
K8 MICBTg DEEicHLNEAILRE (40014

[(E%]

GEIOFRKD MICA OFERA TS Tg MERENZ. 101 ITL LD F, BREH X NN
CAG-MICA DEGERBRIACTIIOEANSRPLE r TBORKTHEAKOE/RENLS
ThHo. HWRIZBTD MICA ODREREIBFHRICEEESELTWBEENEZ Sk,
BHE Fo,F, 612 RNA BRI 2TV RMBEII2BEL TV 5,

SROFERID MICB OBEFRIT T AIEAE, AMRYEE, AELREEV-EE
BROZLESERTUEENRREINE. SOLTAKEE, AMRBLII3IZMT
Ao5nNT0akes), AREETEACHEIBIREFAOCEBIII->TIHERI AN E
REZICL, MICB OBRERFEICLZDDEEZENS. #iZ MICB EH Tg v7ACR
SNBZPMREDBEERZEMIERATRERELBEDLND. XN—Fx v MEORLERN
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