/BN PR PREE AR P

RMAEBATCLL2EBREZTZHPAMNTSH o 12
MLk ER M W B o K8 B

s A B/ MREseRY BBART BNIERY

1) Ab#EE R RFEBERE 7R (T 060-0818  ALIETILIX b 18 44 9)
2) AbiEE RS R B R R ST e B R By Wbt (T 060-0818 AL AKX AL 18 4276 9)

&

ik

(2013410 H 2 Ha2ft - 20134E12 H 20 HZ#)

£ #

KAFRIRVENIE (HS) ORMPUEIFNT ICHD W BIRF B2 Vv CTRRRIICHS 235Eb 72 R 125EBII 0 L
ZTOFEREEHET L7, SNOD 1226 I THEMTHREZEM L, ©21Y 7V % 4 5 PCR%ZHWTKHS O
BWEREPE TH S MHC 7 5 A Ta, CD11b, CD1lc & CD86 ® mRNAMIXEHEZMHITL, ThH5Z2RKHSDZ
WA IR LT, 2ot zRAa7z. BRI, 250126 2% BRI ZH L, RSHi gt e ik L 7.
ZORER, 12FP8FICBWT, FREIUEFCT NS EHRIAL, RSWibEfzhm: L2720, KHS WL, 5%
DD ABNIARTES 2 S SNz, RENARRIEBINCL Y, Shoo8flidwind KHS LS SN, REITR

HZWRERZ MBI L, a7 8D 5 THRHS 2% BN DB EIZBW T & 2 RMEAVRR S, FIMZH L FRol

A US Ry (AR

F—TU—F DR, BIETIAT, MERERTEAME, ZiEHuR.

RHRREREAE (HS) &, #RE (DC) Hkas
PRl - FRRHS &~ 2 07 7 — VHsRoRIMERE LR
HSIZKBI S, Wi d AW ne N R 2 E)
HEL, FHLELOTEWN [1-5]. 72, KHSIEk
ML EE A L, SSEMRCES R L T2
BB LWz, EROWRHARANGHTO AR T, 1
EBWHIWEETDH B [1, 3, 41, BSOS I K O A1
I % S S 5 720 IS RE 2B 2 o, i
KRR M BIIG Y 2 BN H B, THE, KHS O
BRI TH A CD11d, CDISRMHC 7 AN D
KE 70— F VPRI S, s & vz inE
MR Yt A Sz [3,4]. Lo L, sl
AL Gett B L SRS U0 1 VEBL O 72 & DY TR 3 A R He A A4
WTHY, FREME CIRIMAREIA T CHESE R B
HREPESN WALV [1]. E8MWPCRE M
RS SRR ST 2 RIS 2 2 LSRR T
HY, SFSFREHREOBWZLE LTI T
% [6,7]. 2T, KHSOBIET W EHENT 5720
12, KA O R BRI E LTSN
MHC 7 5 2 a, CD11b, CD1lc & CD86 % &EH L,
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K HS 30 B B O DA FEPERE S5 % & L3R 36 B
OB EHNT, ITNHOERMPFRIZEIT 2 HEF LA
VDB 2 RAHE L2 (1], Sh SO RT
12, KHS®MHC 7 9 A Ta ® mRNA 3Bl 132 oA
OPER LKL T, FRICEMEZRL, WIEMKSNZ
Wi & el U7-A5 39, KIE86.7 %, 4FHE’8.9%, KUY
EZE87.9%% R L7, CD1lb & CD1lc ® mRNA %
HEIZBWTD, RHSIRZOMoRBE LKL T, A
FACEMEZ /R L, CD11b 13K 86.7 %, HE5EE86.1 %,
T OIESH86.4%ThH Y, CDIlc TIRIEES3.3%, IF
HPE88.9%, NUIE#SH*86.4%% /R 7. CD8 D
mRNAZH D, RHSTHEICE L, KES3.3%,
FRER6.1 %, RUIEZHBLI8% Tholz. T DK
Mo, EEMY TIIVE A A PCR % M7= KRN
WFRHS T % EAEE 2 B n FREZ LT 5 R
AR Sz (1], LA L, Zhs Of7eimpHE
HETHY, BERIEHD2DI121E, ZOEREEZ S SI2H
AT HUEND L.

AWFZETIE, BRIICHS 28> 72K 126128 LT
INSOBIETHWIEEEA L, WSS % 3k

Tl IR R W (el R B BRI A TR 3 T i 7 w2 e i BR PR 22 3 )

T 060-0818 ALWEiliALIX L 18 414 9
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£1 FREEOENT T4 ~<—
BnT% AR (bp) B n TR V=7 T v AR Genbank No

GAPDH 100 696-716 Forward 5-TGTCCCCACCCCCAATGTATC-3' NM001003142
795-772 Reverse 5-CTCCGATGCCTGCTTCACTACCTT-3'

MHCZ 7 A lla 211 623-642 Forward 5-CCTGAGGTTCCAACCCCTAT-3' NMO001011726
833-814 Reverse 5-GGTCCACTCTTCTGCTCTGG-3'

CD11b 60 2598-2619 Forward 5-GAGTCTGACGATTCCACTAATG-3' XM843434

2657-2639 Reverse 5-GTTTATGCTGCAGCTGCTA-3'

CDl1lc 154 101-123 Forward 5-GTGCTGGATTTGGACACAGCGTG-3' XM547049
254-233 Reverse 5-AAGGGGACCTGCAGTTGGATGG-3'

CD86 221 6-30 Forward 5-ATGTATCTCAGATGCACTATGGAAC-3' NMO001003146
226-202 Reverse 5-TTCTCTTTGCCTCTGTATAGCTCGT-3'

L LW b L o 2 HET L7z,
M#ERCFE

TEBIEFMAE - 20124E4 H~20134E3 A FTicdk
BRI E BRI BT, KHS OED 2 R
i (1, 8] #ZRLT, MMM ON—=—X <
Yrv Ny r, 79y ba—Fv N L RM)—N—,
BT zvya - a—F—), BHERE (PUIEEFICR
& U 2 O BEATE AR SIE O Bk 7 IR 3 R R AR TEAL 7
&), ERREE (BEAT, WPUREE, EEASEECEm
W L), SR O, s, HIRSLREMZ L),
WA (B i MGEA), A b g (v v
EUEER, BT V7T I Vit al AFa—uEo
T2 L), migsed O, MR IR % 5 & 3 2 E
FRRERS, WO OERIREE S 2O E Y ~
NEIOMERZ L), ROWMIE GELEAENEDHREEREM
Ja¥dhE(g) » o HS 2B EbNn- K126 255 & Lz, &
PR O WEAEIE R oKk D 58 70 2 BB O BEIE A % iF 56 L
TV RIEFNIARIZE D SR S 7z, T hoiER b &
AR T I e EARTEE AR &% 2 55—k
RBOKTEALNI20, FWER» S a7 EME
(Fine Core, HL + X514 HIVH, Wil ZHWTHBY
WA R T CTHIKZ BRI Lz, $'Mtk, A& ¥ TEAR)
DEIEMINL O Z HERA L, Wk % 5 BALRR = M e A &
BAZFFTICZ gt L7z, wEBAH oMK,
10 %K= 1) > (RDGRESE T30, KB ICRE L.
BTN OBARIE 2 ~ 3mm M ISR L, ARaE
KT3MPEEL, - TRNAZME L7z, /4
25 RNAHIVESE £ Tl %2 34 2 58 13k %
RNA# £ (RNAlater®, Ambion, U.S.A.) 2% i%
L, —80CCiafifr L7z,

RNAMBEZE : £MHMAE» S5 RNAHHBH*F v b
(RNeasy Mini Kit®, Qiagen, U.S.A.) & DNA /)%
#% (Recombinant DNase I, # 1 /51 F ), #%HE)
ZBESTTOFHEIIHE Y, RNAOHI AKX ) 2 v o
DNAMLF 2 i L7z, #2112, RNAS Y 7V D5E4s
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P2 M-S 5720127 Fa— XX VELKIKENE RO
RNA BN & %% DT Ol L 7.

T A H— A VESIKEIEICB W TIE, (UltraPure™
agarose-1000, Invitrogen life Technologies, U.S.A.)
1g % 50m! OFAAKIZIZ, 7 IVIRIZL721%, Sug DT
FYTLATUYA N (FOGHEE TR, KiR) & 1mlo
MY R - FERR - EDTA#MG WYY 7 7 — (50 X TAE
buffer, MDEHISELIER, KB 2z, #»ICEIEL
oo IV FyAY =1 Likd, TICEE S €7
#%, 2ul OB RNAY > 7Lk 1ul D10 % loading
dye (¥ HI354 4 W, #%HE) OREWE P DNAYA
A< —7%— (100bp DNA Ladder, % % J /34 +#), ¥
H) 27 Voo 2 VICHRE L2, BREKEB Y AT A
(Mupid-a, B7 F/N> A, HE) TEAKEZ 1TV,
b7 Y AA WX A —%— (UVP transilluminator, 77
IV, HHD EHWTRNANY FE2WHALS 721,
WA~ 7 b7 = 7 (Image J, http://rsbweb.nih.
gov/ij/) 12Xk, 22O RNANY F (28S K 1F18S)
DOWA2 1 1 THAHZ LR LL [9].

RNABEREEICB VT, 10~ 100 BFICARL 72
HiH RNA ¥ > 7'V O & 260nm DY % 43 6B EE R
(WPA biowave DNA spectrophotometer, Biochro Ltd.,
U.K.) ZHWVClllE L7z, gl 5aPat [10] %
HWTFXTORNARED 1.8 ~2.0 DFEFHNTH 5 Z
ERER L. Do) Tl RNA Y~ 7V o5E4
PEEFMEL, LFDY 7% 4 A PCRIC X %M HE
L7.

JF7ILAA4LPCR I v AL hu AV AH Riiix
5. % (M-MLVRT, Invitrogen life Technologies,
US.A) &F)TdT 774 ~—% - THih L7-RNA
Y% —=< V¥ 4 7 F— (Life Pro Thermal Cycler,
Bioer Technology Co., China) 2& 9 37C, 604
TG 217, cDNAZHH L7, Th b0 cDNA
Mo, WEEHETH 5 glyceraldehyde-3-phosphate
dehydrogenase (GAPDH) #fHwTCDllc,
CD11b, CD86, MU’MHC 7 7 A la ® mRNA JE3i &
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EA B MR b
F 2 HRERME AN 2 5t 5 7o R 12586

No METBIF  F* A PER BB B G P2 O R4
1 BMD 7 CREEEME BIER JokxUHZR, BEAT MHCZ 5 A WPk HKRERVERIE
2 WC 9 EATHE B IR, S MHCZ 7 A T BE  KLSkERYE AN
3 FCR 11 RESHE M IR MHCZ 2 W BE  KLSkERYE AN
4 WC 12 E#HE W EBAE, %M MHCZ 7 2 I KatE  KLkERYE AN
AU Conlil)
I & 4 CDISHME (FEbuAE)  (HOKA KL
5 EEA WC 9 REHE B ARURIE, WURE  MHCY 7 A DME  SUERERMERIE
6 K8l FCR 10  EFME  BIE  SHORIR, BT %HC)? I AT HUERERTEAIE
oIl
CDISHpME (FEMts)  (Johethrs 3 1)
7 WC 14 EBEE OB R, IERALE MHCZ A T Bt ALk YE A G
8 WC 12 EBHE M ARURIE, WWRIEE  MHCY 7 A DEE SURERMEMIE
9 wmsket  ( BMD 8 CREEEKE W CESYRE, M, ¥ L A
10 WiEHH FCR 8 KL WH  RHRE, BT el
11 Asni: BMD 12 B i PR Wi
12 K4apl FCR 9 LM BIE oRNd, BT R A
*BMD : N"—=—X -3 5Y - KvZ, FCR: 79y ba—=Fv K- LF)=N— WC:VzV¥z- -a—F—
R SRR, SN SN, IR 0N 60 CT20 I & 409 4 7 Lk EL T, WS
= o o . S 7e, BRBUI S TMERO 2012, (RIS
® . . . N7tk & 4 L 72 cDNA R UK 7 5 4 < — 48
% o o o ¢ i S N7z, #3517 PCREEWE 10° 705 10 512 10
g;s — ¢ o ° BRI, BETREOYF Y TV EERLE. Th
% ° . o o 5&T, PCRIEHT 2170, BESHER D 720125
R | ~ |8 e 7 AU DU L, KT SR L 72,
= o |® ° F 72, % RHS OB L [ 5L 0 IF 58k % 15k
B - (€=, M, Lih) 2BRIML, SR50HKTL
= O o FUEIE TR BE 2 L LT, §XTOmRNA IR
§c o 8 —8— DHIE X7z [1]. PCR BEWEFEWY o 4 5% 13 Rl 7 il
% 0 o 8 o & AT X R Sz, M ELEE (Quantum Prep
MHCZ 9 Zlla CD11b CDl1c CDS6 Freeze N Squeeze DNA Gel Extraction Spin Column,
Bio-Rad Laboratories, U.S.A.) THilExEY ZHiH L,
@ | JCHLRRERTE P & HIE L 72K 8 ) Y=y L AN (LB Y AT A4 T AW, b
O REMFEREERAL 22X 451 W) #, BLAST (http://blast.ncbi.nlm.nih.gov) % H
TR e Ay PATME kP00 W, BET MRS & EH L7
B AR TSI & B 72 R 12 BIIC BT 5 &3k BWMEELREFE D BRICHE L RuiUEE R
HPL O mRNA L i O WM TIE, HS DK 30 B K 02 Dt FE L K
36 Bl DM % IV THREHUE O mRNA AR St Bl i %
ZMEL. BEHT I A~ — 2RO IZ XL Y %3 FHIL, KHSoBHICBI 222 E8ENE (ROC)

sh7z [1] (R1D. B8 L7zcDNAIZL, ZhEhot
VAROT v Fe AT TA =L Hil A Tag RY 25
—<¥ (TaKaRa Ex Taq, % /1 954 R, #&) 2N
%, PCR#WI #47-72. VT7NV% 1 LPCR (Rotor-
Gene Q, Qiagen, Germany) (ZBWTix, PCRHRK
3 (KAPA SYBR FAST qPCR Master Mix, KAPA
Biosystems, U.S.A.) % B&EICHsHE3E 3 2R CTREH
L7z. PCREJRIZ, 95CCT20 Mk, 95CT3#

—2656——

M2 e L7z [1]. $72, 2S5O ROC i 5%
RiPUE o i T EE (AUC), IEUNIC95 %I HEHIX [ %
HLIZEEEREEEZZNZENEML, KHSZikdE
IR TE A HEREPEOS v b+ 7HE M. L 72
[1]. ARFFETIE, HS %5 - 72K 12 FlOBAKRD S Hib
DIFETHFEmPUE O mRNA BB E Z E/MIL, 2
NOOBBEMPHEL SN Yy M+ 7% T TG L

TAEB %2 R HS &I L7z, S, SRRk 2
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RAMREIRPERNEZ B30T 2 BB T2

Wik R & S & L CRIEOBWAS BRI BT 5 EiRHle %
1TV, AREOH % Sl L 7.

RIS RIRHT | AT V2 12 EH O R E S
Wro7-912, FEEORMMARE (/- A7 FKE71E
TAFYy 7 AFKS MY —X0) \CHMiEEELz. K
HSIZBWTIE8T 7 4 VYR EEARIC X BER DM
WIEREOFHTICMZ, MHCZ 9 A1 (it M€/ 71
—F Witk (2 R), TAL.1B5, ¥ 2 - I x5k,
WHD) W ZmERn () —2A5K) 2EKLE (3,
4], ME D 2 7 AR THHEZ M E T & % 2o 73 bl
1, HHICYBRAERZEKL, CDI8 JI~vV A€/ 7
o —J Pk [ 2] CD18, Leukocyte Antigen Biol-
ogy Laboratory, U.S.A.) ZJH\W72RELMICE D H
WA ZIKIEL 72 (3, 4].

WETARAT ¢ REEH LB Y 7 ¢ (SPSS, versionl12.0.1,
SPSS, Inc, U.SA) ZHwixY - A, v b=—nU
MEZERL, P<0.05%2f-oTHEEADY LHWEL
7z.

157 ]

KHS %5t 72 12 B2 B 5 % REHUR O &5 756
Bl LR GRZTF20r, anfl, R0, e, K5
B, ERRMME, SERRAL gt ll, ROVRIMRS
Tt rEhzh, KEK2ITIRLZ, REICK 2%
B R cid, 1298 8 FlIC B % &K RMPLH O
mRNA BB ZFNZENRo s v b+ 7% LRY, K
WM L2720, TS0 8F1% K HS &
L7z (R). 30 o 4Bl 3HIZ B TI K XTI D
mRNAZHEN VTN L Ay bF 7fZ TR, 14
(No. 9) IIMHC 7 5 A Na DFBEN A v b 7l %
BATD, RO D3DEA Y b 7fli%E Tl 72720k
HS 22 S BAk s 7z,

RFNCE Y RHS L HmI N8B, WEMI, HF
PURLRR 2 00 SR e O SRR b S e i lc L D wih
LARHS LR SNz (F£2). REICE Y KHS %ot
L7 4 Plom kA& shzh, mERIE,
TP, BE RORERETH-72 (F£2). KHSO
8 et 2 51 120 1] D s BAR A LAl 2 B W 3 S e A
o7z, TS D2 FH 1 BHE R A B O K Sk A
(MHC 7 7 A T e getafatt), %0 0 1plIIRIEER
FE (MHC 7 9 A T saiEftalatt) & s hizos,
BHICYBREREZERL, FRELZEZA, 261L D
\ZCD18 B TRHS AMfig 7z, ThiTHL, a7
RS X B BiE T Ci, MIRT8BOTNTEKR
HS L HEd 52 & TE .

Z =

AWFgeclx, KHSO8BIF 26X, T 7HEMKIZES
HER&FE 67 263 ~268 (2014)

WWHERAETREETE Ldh o, KHSDZ L IdRML
TERE CTHIE R BBEAMARAE L, ZOMMFAIEE DA
BETH D0, BRI HE LW [1,5,8]. BEAOHET
RIS AR & RS S ko L, CD18 & M
W E R THAM L2 25, £D51 %K HS T
Hosz [11]. HAMALINT S R HS Bt ik off 728
RADLNTERD, WINLFEALIZIEERE > TV,
wRICHE SNz 78 -4 P X M) =1L B KHSD
HKIMPUEIEITIC BT 5 IEZHIZ 67 % TH -7z [8, 12].
CHTH L, RiEE, BRIGESCHBREERZLELE
F, a7AMICEY, RHSZHET LI ENTE:
RNA B E LR TH 5720, Rl R B2 LET
HY, B LR RV <) SRR AT
WHEATE R, L L, KHSHE OHER 2555 B AT
THEETE Do AT, RBIMELEE TR FE
L9 <, RHSOF N HZ WGz H S5,

AREIZE ) RKHS & HWF SN 8B BIT B &KL
JEO mRNAFHE IR O 4B & L, HEIZESH
ERL7z. 72, RERNZBEHEZBHAALD IS0 8H
ITHS &HEE L, ZOAMAEIRE S Lz, REICH
72MHC 7 J X Ta \Z AR o KPR TH 5 72
O, HMRECREEORIEL 2D, CD1lbid~r a7 7
—¥, CD11c A DCICENZFNIFRINTH 5720, Ih
LEHKETHRKHS OB RETH -7 (1, 3, 13].
CD86 1T KRBT DCICHIEI T 5720, MkFMICHE
MR TH BRI HS I LTHERTH S L E 2
sh7z (1, 14, 15].

P OFFERAECTHEECTE L P> 72 KRHSD2H1H 1
L, MR ETUEED T  HR DY ETE h
572, F Y O 1N IIEMIEAS RAE L Tnizizof
EMIAVE L 72. AFETREBIWIREL LT, 407
RTORMPUF T B R DA B AL % 5572 U756 %
HS &HIE L7z720, JHEfia e ko bl 254 L <
WK TO BT RECTH -7z, LA L, WEOWRE
TlE, 40D TRTEHMIZSHRVHS bFEAEL
D &) BFER % Rk S 72012 b RS I L EO T
M » B TH 5 [1]. BERTIEZ, MHCZ 7 A lla
L CD1le At e ITARMEEM AWML, 512, CD11b,
F 7213 CD86 DWW N 1 DU % i 72 L 72 AEB %
HS L2 L7286, HOAMEOR 92 %D IEZ )
BoONTVD., BRELRSHIEELIET 5720121,
EOHBRLMENLETH L. T2, INHOFBRITIE
T OMBERR ML DAL - BELBERIIR LT, RT3
ZEDHSNTWADS [14, 151, HS Mo BB %
ELEWFNETICIIMEEL2wEEZ NS [1]. £
DEMTE LT, RIERLHEOWEIIBNTE, ML
K HS THEPUETEHEIIEDPE U228, 2S5 EH
W EIEFIOMNELIN, ¥ 3NN B0 B
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A SR h o7 [1].

AFFEC W 72 LM PUE SRR R AL, Zoftio
PSSR B O I B W T h, WHEIT 5
[13, 16-18]. L7z25-> T, Y »/3f, & 58t4 flE,
T v SEEBRE R &, B 55 E O BIIARFENT T
FZEISTERVR2D Ly [1]. Lo L, REzEER
BHCH WV B34E, RIFFED & 9 IR BEOMEER 20
ORI 2 FENCIM T 5 720, BENIZE, Zh
5OIRERZ EEE L TAREOMIHE R EET 52
LASTE L. ARWZETH, FINTHIREERZENE L HE S
N7 KHS @ 1 FIEERIRZ B CREB AR W 4 & K&
CEZL->TEY, KERMAEHED KD EEMEZ WL
72 L7285 C, FMAESSEE S, R
MR B o 72,

APFAF T 7 AR S THRHASICBIT S HEEOFE W
TWIRAR L R AR RBR IS N, U TV A4 A
PCR % M\ 72 K HS HHPUSAENT B ETHME A % »
729, TOHERAMEZ S SIIHET 5 LENH L, ek
OFHEMAE L REE T L2 LT, RBEBE, B
FWEZE5ICEFAZ s 5.
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Significance of Diagnostic Approach using Surface Antigen mRNA Expression
Analysis in 8 Dogs with Histiocytic Sarcoma

Hiroki YAMAZAKI", Satoshi TAKAGIM, Kenji HOSOYA", Yuki HOSHINO?
and Masahiro OKUMURA"

1) Laboratory of Veterinary Surgery, Department of Veterinary Clinical Sciences, Graduate
School of Veterinary Medicine, Hokkaido University, Kita—18, Nishi-9, Kita-ku, Sapporo,
060-0818, Japan

2) Veterinary Teaching Hospital, Graduate School of Veterinary Medicine, Hokkaido University,
Kita-18, Nishi-9, Kita-ku, Sapporo, 060-0818, Japan

SUMMARY

Canine histiocytic sarcoma (HS) has aggressive local infiltration and high metastatic rates. The morpholo-
gy of this tumor shows highly undifferentiated cells with a mixed pattern of round-cell and mesenchymal
appearances. These features can therefore sometimes be misleading and cause difficulties in achieving a defin-
itive diagnosis. Immunohistochemical staining using canine antibodies targeting CD11d, CD18 and MHC class
II is helpful for the final diagnosis of canine HS, however this requires special techniques and equipment. We
had reported previously that the mRNA expression levels of the four surface antigens CD11b, CD11c, CD&6,
and MHC class Ia between canine HS and other disease samples were comparatively analyzed using qRT-PCR,
resulting in the establishment of diagnostic tools for canine HS. The aim of this study was to evaluate diag-
nostic accuracy for suspected HS dogs clinically using this genetic diagnostic tool. Twelve dogs with suspected
HS were included. First, the mRNA expression of each surface antigen in these samples was analyzed, and we
applied the expression levels to the diagnostic criteria for canine HS. From the results, eight of the twelve
dogs were estimated to have HS using this method. Finally, the estimated eight dogs were histologically deter-
mined to have HS, and the remaining four dogs were excluded from having HS. These results indicated that
cell surface antigen analysis using qRT-PCR has the potential for clinical application, and may be useful as an
adjunctive diagnostic tool for canine HS.

—— Key words : dogs, gene analysis, histiocytic sarcoma, surface antigen.
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