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2. YuABNIEMsHon MICA 1ne35 Immunohistochemistry (THC)
Tissue sectionwas performed using the EnVision+ system (DAKO, Carpinteria, CA)

2.1 Tissue sections (4 [lm-thick) were deparaffinized in xylene 3 chamber, 5 min
each (30 min in first chamber) and rehydrated by passage through decreasing concentrations of
ethanol (2 chambers with xylene for 30 min, 2 chambers with absolute ethanol , 2 chambers
with 95% ethanol, respectively, 2 min for each chamber). Then place slides in water for 2 min.

2.2 Antigens were retrieved by steaming in citrate buffer (pH 6.0) 20 min and cooled
down at room temperature 20 min. Then place slides in wash buffer for 2 min.

2.3 Endogenous peroxidase activity was blocked by a 30 minute incubation at room
temperature with 3% H,O,. Shdes were washed 2 times with wash buffer in 2 chamber, 5 min
each.

2.4 Tissue sections were then sequent incubated for 30 minutes with protein block
serum free buffer (DAKO).

2.5 After remove blocking buffer by flip off, primary antibody was added and
incubated overnight at room temperature.

2.6 After twice washing in PBST 2 chamber, 5 min each, tissue sections were
incubated for 30 minutes at room temperature with the mouse EnVision+ reagent.

2.7 After twice washingin PBST 2 chamber, 5 min each, peroxidase activity was
detected by incubating tissue sections with liquid 3,3’-diaminobenzidine (DAB) substrate-
chromogen system (DAKO) for 5 minutes at room temperature.

2.8 After washing under running water for 5 min, tissue sections were counterstained
with Hematoxylin (ACTA) for 10 dips (10 sec).

2.9 After excess wash with tap water for 5 min, slide were dehydrated in 2 chambers
of 95% ethanol for 2 min each, 2 chambers of absolute ethanol for 2 min each and 2 chambers

of xylene for 2 min each. Then slides were mounted with permount.
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Immunohistochemical staining for MICA expression in cervical cancer cells
Sahapat Barusrux'', Wachanan WongsenaB, Chanvit Leelayuwat]’z, Anucha Paupairoj4,

Patcharee J earanaikoonl'z, , Pissamai Yuenyaos, Arunrat Romphmkl’z,_Chaiyachet Nanok®
]Faculty of Associated Medical Sciences, Khon Kaen University, *The Centre for Research and
Development of Medical Diagnostic Laboratories, Khon Kaen University, 3Faculty of Allied Health Scieces,
Naresaun University,4 Department of Pathology, Faculty of Medicine, Khon Kaen University, 5Deparlment

of Department of Obstetrics and Gynecology, Faculty of Medicine, Khon Kaen University

Abstract
MICA/PERBI11.1 is a NKG2D ligand, a member of a highly divergent MHC class I-related
gene family, which is expressed as a transmembrane protein. It is recognized by NKG2D, an
activating receptor on NK cells, "YS T cells, activated (}.B T cells and macrophages. Expression
of MICA is up-regulated in many tumor cell lines and primary tumors of epithelial origin. We
aimed to set up the method for detection of MICA expression on cervical cancer cells in
formalin fixed paraffin embedded tissues by immunohistochemistry (IHC) technique. Cervical
tissue sections from 10 cases of cervical cancer and 5 cases of non cervical cancer(myoma)
were stained by three of mouse monoclonal anti- MICA antibodies (WW6B7, WW9BS8 and
WIJ1). The results showed that MICA in all 10 cases of cervical cancer tissue sections were
clearly demonstrated by all three anti-MICA antibodies. The optimal concentrations of
antibodies were 6 Llg/ml (WW6B7), 25 Llg/ml (WW9B8) and 9 Mg/ml (WJ1). In conclusion,
we have successfully set up a MICA expression assay in cervical cancer by
immunohistochemistry (IHC) technique with 3 anti-MICA to cover diverse MICA alleles. The
method is useful for the study of correlation of MICA expression in cervical cancer, and also
possible to use as the prognostic marker for disease severity, therapeutic response or relapsing
cases.

Key words: MICA, NKG2D, Cervical cancer, immunohistochemistry
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uziFahnuagawyldveslundgaia lansmialsemeing' il himsdaide human
papillomas virus (HPV) Y§ 16 uaz 18 luaungudnuesmsifaniaz cervical neoplasia
uazfimsnus Tuuwes HPV 59014 viral protein (HPV 16, E6 102 E7) TudihouziFathn
ungnaulng’ uﬁiﬁ’ﬁmgmﬁmmefhuﬁﬁmsﬁuﬁumaﬂsﬂwnmﬂﬁ‘lunzﬁaﬂmmqﬂ
sufumsande  HPV %’a"lajﬁui‘luﬂﬂ%’ﬂwﬁmﬁmasimﬁmﬁfia“lﬁaﬁﬂnzﬁqﬂmmqn
1.!sz'c'?‘ﬂEmwm'iﬁnmmmszuugﬁfi’nﬁummﬁﬁmﬂf;miwxﬁ"lé’mﬂumsﬁﬁmmaﬁmﬁa ORh)
M3IWNUVBUYAS 2 ¥1in Ao CD8+ T cell (Cytotoxic T cell; CTL) 1ag natural killer cell
(NK cell) palniugnaziaiomaduzi3s (immune surveillance) finld 2 uuude 1) uy
81 T-cell rerceptor (TCR) F45uWIzAB peptide ueuARUTlanaoy wio Aiume
Izaeaduzise YuiuTuanaves MHC class T snfuidle T cells muTnwaddandn
anuRalnAnIziaw midmadusdimmsansudoTaunsnszaedely unumms
FaeveuraduzFaRindEHui maeures NK cells  waduzanarsaiae:
WARRGIMITM0U03 T cells TAM3aAMsUAAIDOAYBY HLA Class I*° Y8 T cells ]
ausiaela uez 2) uuuedis NKG2D receptor $URU NKG2D ligands Hanquuii
I¥aANLIS ﬁaﬁy NKG2D receptor UANUHAINHAW (polymorphic)’ ﬁa’hmmwmnﬁmﬂ
VDY receptors UaT ligands U19zAMalUMIIOIULEY NK cells nazdmiliifn NKG2D
signal il direct immune activation UBNING NKG2D ligand fafidruRendealums
ASZAULUY adaptive éana"lﬂ“luminﬁzﬁuﬁﬂﬁmmuﬁ‘ﬁ’ﬂ"'g NKG2D receptor W11 1@1UA7
NK cell’ CD8+ T cell t1a ’Y6 T cell” Tﬂaﬁiﬂsﬁm"ﬁan (adaptor protein) DAP10 ﬁ1wﬁ1ﬁ°lu
myasdyaunszduiilu co-stimulatory signal Tu CTL'"™ dau DAPI2 Wiz Ty NK cell
Jaifunsnszdu NK cell 9619852 (direct activation)s™*'* wazannsonszduiileddya
INANOTU (override) NATAFLEIFILNIG MHC class 17/ NK receptors 1y 2 ¥
1dun 1) inhibitory receptors 3 HLA Class T shmhiiluasasivmaanlandasy uas
FIMOading LouRIUNINREIRY (self antigens)” waz 2) activating receptors 1AlIf
NKG2D gAnsedun1onssuiy NKG2D ligands Tu CTL waz NK cell 0180 DAP10 o<
Foynnaludnuae co-stimulation MU Sre-PTK el NK cell %38 DAP12 vsamnsniia
NKG2D signal 8a5 JAonsa#1un1e Syk-PTK" finalfiie activated effector celi™*>' $n1i1
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effector cell Ti¥hanesadithuine NKG2D ligands ¥93AU1iy MHC Class I - like
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=4 o aa < . .
(PERB 11.2) fiTnsead1a 3 Tawu adofy MHC class I azwufiiaveusady (epithelial) 1u
UNUSIUBY gastrointestinal epithelium® 1aduziFanansyianiiduiuiau101n epithelial
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R '3 a
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= 3 . A é’ 4 o
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a = . \ . J < =Y 3 1 ]
INANITNATEA (stress-inducible expression)” IFaaNZITINAWFLA™ s7uM lun Iz Hiaradil
¥ 1 4
MIAMFOINU CMV”, M. tuberculosis”, E. coli’ 1591911483 NK cells Tufunnuauga
1 4 1
sev ndyapaduds  uasdyanunszdquadhareiitianamsduiusznin  activating
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Mmaeradvesdies leannszgniudalas MHC Class 1 iffowadanlnanszanms
= I=Y -~ ¥ a (Y] [ o
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system” 3117 15 5wiszneudan nquiithoszisahnuagn 10 510 uazagui hidlu
uzi39hnuAgn  (myoma) WilWa ThinPrep® l¥maau 5 110 TeogAuSunwnday
¥ ¥ » ¥ ¥
wmmatudeiisduiethnuagn Awuaniusniinins1asnm
mouse monoclonal Anti-MICA
WW6B7, WWIBS Llay Wl rﬂu Mouse monoclonal anti-MICA (Wongsena, et al.

b 4
submitted) HARTUINAYI IWLBAD Dr. Soldano Ferrone, @9114 Roswell Park Cancer

¥y ¥
o =

. o N - a w ] . 24 g
Institute, Yszineransgomsn nsAnuInstisudy lnols anti-MICA (WW6B7) 138319070
¥
PBS ATMANAY 0.5, 1.0, 2.0, 3.0,4.0, 5.0, 6.0, 8.0, 10.0, 20.0 lg/mi dmudsutuneums
9 o ' t-:y dy o Y [~ . ;y o d Slﬂ Qy dy 3 ) .
deumrednFuedugilounsmeihaslaiusuiloniugy  miuld  ani-Mica
(WW9BS) 138919728 PBS ANMIANY 10.0, 20.0, 22.0, 25.0, 30.0 Jlg/ml uaz 1% anti-MICA
(WI1) Aaeanudiudy 5.0,7.0,9.0, 10.0, 20.0 g/ml Mud1AY
1 = ﬂi 2y el en = =

msmanzmadeniiapitinzanlasisouyludalani
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9 Ed @ 1
HIMYUABY deparaffinized TnogualaaduiiloNgaingl 60° ¢ uw 15 Wi waztill
usTuo N xylene 3 oW Ieourluonusouiu 30 wif uay enmdeeNa: 5 uf
¥ ¥
NUUIUABY  rehydrated Tao u¥1ue19 100% 1951400 2 819 1AL 95% 1BFIUDA 2 BN
¥ ]
91az 2 Wik awddy udwrlinihingu 2 wiit 1halad 1y retreve antigen Taodulu citrate
' ¥
buffer (pH 6.0) W1 20 WiH Medt ladldidufiguugiites w 20 Wi i ldguly
¥

irles 2 w1 $1A1585UH9 endogenous peroxidase activity Aaomsuslu 3 % H,0, 11 30
i wazuyluniires 2 819 81982 5 WA a2 MBA protein block serum free buffer (DAKO)
W 30 W mAulensuel  uazAN  anti-MICA  (WW6B7T)  Iviviu

gh:i =~ oy 1 Ay & 3 ] a o ' 1 =
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MR mouse EnVision+ reagent (DAKO, Carpinteria,CA) 1¥nu uazaal3ngungiives
1 4 = 3 9 [} s L4 [ 1 5
Tusnanuisu 30 Wi weasurnanilduy Tutivides 2 819 81saz 5 IR nTuvon
¥ v
DAB (diaminobenzidine) 194 trag1elugnuanudu fgauvgiiies 30 uii dalaosu
¥ ¥
1tlszal1 5wl Jeuiudag hematoxylin (ACTA) Taomsgy 10 aFe ww 10 Junfl anlag
¥ b4
Pz 5 uh 910114 dehydrated Taaus1ue19 95% 051108 2 819, 100% 1951484 2
9N xylene 2 81 81982 2 U UAZUANUAIY permount MUBIAY 1HONIIVANUTUIY anti-
i ¥ §
MICA (WW6B7) dwsulgfouduilonruguluiiosduudr uananmsdeuiine ldnadsly
o - v o ' &
YALIY LIAZY nonspecific background R lddSvduneumsden Taonwtu xylene UTUVY 30
L v [ v
wiunumsnsgualadauile 60° & neun s deparaffin taz 1919101 protein block serum
} 4 1
free buffer UNU 3 % fetal bovine serum d1M3SUTUABUNIS block nonspecific binding 1Wa 1A
14 3 a
lawamsteudaiou
3 = o ey, - @ v .;' d‘l’
msfientinelagisouyludalaniiludedissmiethnuagn
3/ ) ay dy 9/ . ] R A
nanesdeuiiae lurwiieihnuagnunndihouzisnhnuagn(cervical cancer) iy
Y [ { ' 3 s 2
Aunguitlildduuzinhnuagn (myoma)Tavisuy Tudea Tanilde anti-MICA (WW6B7,
WWIBS , WI1) finnududumune ey
v v = aooy o n’ 5
nIseHHANRE NBNUNaMsdauiine Ine I Tauyludalmaiilusuile
Twnuwadaulasninfineligssaunamsiouduy ludalanid™®  udazdlad
] Ed
wiliziinlunmimlaseunasteios 5 vinusealas  enusadiusazuuy
WhuFaliine () vaziBgunm B) renuraTaoguanzuuudumazuuugaie (final
score; A*B)
= = =) o a’d'y = . .
A HaUsuanIsannIuIUYaanda e (immunoreactive cell number)
¥
miadhndy 4 szdy Tesldmezuuudell 0 ATuuY (<10% stained cell) ARG
o ~ ' =
¥DA0DUARY DUN T DAY 10 %, 1 AZUUU(10-40% stained celUARIDUBASHOUARTBUAL
10-40 %, 2 ALIUUU(40-60% stained celIARIDUBAATOUARTDHAL 40-60 %, 3 AZUUU(60%
stained celDUA@AIDUFAS ToNAANINANTDIAL 60 %
B)  WAIBIRMAIW: WRNAMuduNsdeudn  (immunoreactive intensity)

¥
wiadhuily 4 sz Taoldmazuuudsil 0 aziuGo stininguansdusaddon e, 1

AZUUY(weak staining)uaAsdusaalaNutumsioudniian, 2 AzUU(moderate staining)
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naRInusadlinNUTNMITIaNAAIUNEN, 3 AZUUU(intense  staining)AAINBANI

ANUAUMsSouAAduTAIIY

WA AN
wamsmaazmstenfiaeimnzaniagituylydaland
wamsﬁﬂymma:ﬁmm:ﬁnﬁm%’unﬁ’fﬂnﬁﬂmiu%‘;uLéﬂﬁuéﬂqﬂmﬁ'dﬁmﬂﬁéﬂ

ifuFuiiferugu #20 mouse monoclonal Anti-MICA (WW6B7, WW9BS, WI1) Wi
WW6B7 anududu 0.5, 1.0, 2.0 Hg/ml IdwafouAnniegw+) @51 1-1) demuany
Wiudu Anti-MICA (WW6B7) 11l 2.0, 3.0, 4.0, 5.0, 10.0, 20.0 [g/ml, anti-MICA (WW9BS)
10.0, 20.0, 30.0 g/ml 148 anti-MICA (WJ1) 5.0, 10.0, 20.0 Llg/ml awdwy wuhanu
iudy Anti-MICA (WW6B7) 2.0, 3.0 |Lg/ml, anti-MICA (WW9BS) 10.0, 20.0 [Ug/ml tiaz
anti-MICA (WJ1) 5.0 Lg/ml lamadoudnnie luFanumw-) @ 1-1) wanududuy
Anti-MICA (WW6B7) 4.0, 5.0, 10.0, 20.0 Lg/ml, anti-MICA (WW9BS) 30.0 Lg/m! U1 anti-
MICA (WJ1) 10.0, 20.0 Llg/ml lanadoudn lisalasfidnuuzmsaauuy lisumizsiu/be)
(M3 1-1D) neaahinandudy Anti-MICA (WW6B7, WW9BS, WII) fiminzmuninzeg
lughannnh 4.0, 200, 5.0 PUgml ARy urdunsumsiondalimuzay oy
FunounisfouTaonaly xylene WA 30 it gmumsejuﬁ"laﬁ*??unfaﬁ 60" % ABUNS
deparaffin Lmﬂ%’ﬁyWM protein block serum free buffer (DAKQO) UNnU 3 % fetal bovine serum
Tudunoums block nonspecific binding (iiovmsdoninsTaold Ani-MICA (WW6B7)
ANl 4.0, 6.0, 8.0 ple/ml, anti-MICA (WW9BS) 22.0, 25.0 [lg/ml 11ag anti-MICA
(WJ1) 7.0, 9.0 tg/ml UaIAu@ITN 1-0I) WU Anti-MICA (WW6B7, WW9BS, WIl)
anududu 6.0, 250, 9.0 Hgml awddyldnadoudndanuGHinaelifi nonspecific
background 1§ Anti-MICA (WW6B7, WW9BS, WJ1) Anududu 4.0, 22.0, 7.0 Hg/ml
asdw Idnadoudnanaqws) medeud inuld Anti-MICA (WW6B7, WWOBS, WIJI)
ANt 6.0, 25.0, 9.0 Lg/ml iy wui ldnadeudndainu+)Tan s nonspecific
background (1519 1-1V) Naé’a:Jﬁﬂm1u*’1’5¥uLﬂ?aﬁué’ﬂwms%‘wiaﬁywﬁcfﬂ%’aﬂwﬁusﬁ?amuan
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Table 1 Optirﬁization of MICA staining by immunohistochemistry technique with mouse

monoclonal anti- MICA (WW6B7, WW9B8 and WJ1)

Mouse monoclonal anti-MICA Staining result
(Hg/ml) 1-1 1-II 1-111 1-IvV
WW6B7
0.5 wt / / /
1.0 w+t / / /
2.0 w+ w+ / /
3.0 / w+ / /
4.0 / 2/bg w+ /
5.0 / 2/bg / /
6.0 / / 3+ 3+
8.0 / / 3+ /
10.0 / 2bg / /
20.0 / ?/bg / /
WWIBS
10.0 / wt / /
20.0 / wt / /
22.0 / / w+t /
25.0 / / 3+ 3+
30.0 / ?/bg / /
Wil
5.0 / w+ / /
7.0 / / W+ /
9.0 / / 3+ 3+
10.0 / 7bg / /
20.0 / ?/bg - / /

w+ = weak, ? = not clear, bg = high background, 3+ = well and clear, / = not done
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Cholangiocarcinomas

Figure 1 Immunohistochemical staining for MICA with 6.0 lg/ml of mouse monoclonal anti-
MICA(WW6B7) in cholangiocarcinomas(CCA) liver tissue sections (C1, C2). Positive MICA
staining was a cytoplasmic staining pattern. The results of staining score (immunoreactive cell
number/ intensity) were; 3/3 for C/ and 3/1 for C2 tissue sections. The final scores of C/ and
C2 were 9 and 3 respectively. Three mouse monoclonal anti-MICA(WW6B7, WW9B8 and
WJ1) were used to stained cervical tissue sections from 3 cervical cancer cases (CA/,CA2,CA3)
and 3 myoma cases (M1,M2,M3) The staining scores (immunoreactive cell number/ intensity)
with 6.0 Llg/ml of WW6B7 were 3/2 for C41, 0/0 for M1 and with 25.0 Llg/ml of WW9BS
were 3/3 for CA2, 0/0 for M2 and with 9.0 [lg/ml of WIJ1 were 3/2 for CA3, 0/0 for M3
respectively. The final scores of CAI, CA2, CA3 were 6,9,6 respectively and 0 in all sections
from the myoma cases (M1,M2,M3) (immunoreactive cell number score; 0 <10%, 1=10-40%,
2=40-60%, 3>60%, immunoreactive intensity score; (0=no staining, [=weak staining,

2=moderate staining, 3=intense staining)

10
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Table 2 The PERB11.1/ MICA immunohistochemistry results of cervical tissue sections using
mouse monoclonal anti- PERB11.1/ MICA (WW6B7, WW9B8 and WIJ1) in 10 cases of

cervical cancer and 5 cases of non cervical cancer.

Cervical WW6B7 WWIBS Wil

tissue sections |  staining Final staining Final staining Final

code score Score score Score score Score

A B (A*B) A B (A*B) A B (A*B)
CACX 8653 3 2 6 3 2 6 3 1 3
CACX 9484 3 2 6 3 2 6 3 3 9
CACX 9713 3 1 3 3 2 6 3 1 3
CACX 916 3 3 9 3 2 6 3 1 3
CACX 2410 3 3 9 3 3 9 3 3 9
CACX 8894 3 2 6 3 1 3 3 2 6
CACX 1261 3 1 3 3 1 3 3 2 6
CACX 261 3 1 3 3 1 3 3 2 6
CACX 228 2 2 4 3 1 3 3 1 3
CACX 8270 0 0 0 3 3 9 2 1 2
My 1616 0 0 0 0 0 0 0 0 0
My 1410 0 0 0 0 0 0 0 0 0
My 1244 0 0 0 0 0 0 0 0 0
My 1245 0 0 0 0 0 0 0 0 0
My 278 0 0 0 0 0 0 0 0 0

CACX= cervical cancer, My= myoma, A= immunoreactive cell number score; 0 <10%, 1=10-
40%, 2=40-60%, 3>60%, B= immunoreactive intensity score; O0=no staining, 1=weak staining,

2=moderate staining, 3=intense staining

11
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