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L, #hiw, FLANE, meE K OERE A A
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70 F BN SR E o TS Y,

AYITINVTYHT o F VERICL L —ED
FHHRRIELCBDON T EDY, EifE
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DEBIZERNTH B L OHED L ENTW
27 FAHETIE, 2001 4F 0 VB AR
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IZOWTYH, BEEIBELE L72ARIEIE 20-
30%TH 5705, 77 F  HEEOBEHRIBDS
nTws 9,
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WLEEEINTHRL LarL, 2000 4FE15
2010FED 4 7NV A (HIN1) @3
YFIvZICBELTIE, BNOT 2T o
RENTRELL, £9,900 BFEGDT 7 F v %
BAMAT HICE ST Y,

ZoEPo—iE, EEHRIN CHEHEIN) %
w2 Fr8EL 25701255, 2009
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YHA (HIND) SR> F3Iv 7 TlE, BEY
B0 o F RS, Wik s F o %
BAMATAHEICES2 Y,

FEINZ & 27 7 F v B ORI S % iRy
A7, B E w725 v EE
CHES AR T TELD " 0 Rk,
Vero (Verda Reno) & " MDCK (Madin-
Darby canine kidney) = w724 > 7 ) T
YT s F U, FNEN Baxter 47 KO
Novartis # 'V 72 & fiths & NG 72

Folx, MEBOFEICLY, 1TV
Y AN ATE R R (TR7
LIER) & MDCK 55T "%, 3Rz
I UREEY AT A OREBEAM EIE L TE
7o, REFFETIX, 2O TR7 >4 7V
LT AN AD R E e T A ER
FTEHELMITL2EXHME LT, MDCK
& TR7 O 5B % BE! L7z,

II. ARMB/ROGE

1. Alifass

MDCK & American Type Culture
Collection (Rockville, MD, USA) & b M
A L 72. MDCK, TR7& b 12, 1:4®
split ratio T T25 flask (Thermo Fisher
Scientific, Waltham, MA, USA) % f \w C
MRACER 22 L 72, KR WIC 1L, Eagle's MEM
(Nissui Pharmaceutical Co. Ltd, Taito,
Tokyo, Japan) + 10% 7 ¥ J&1FILiE (Fetal
Bovine Serum) % JAV, 5% CO,, 37C D45
T CREL

2. Total RNA HiHt

Confluent (2 % » 72 MDCK K OF TR7
5 @ Total RNA #liii i1, NucleoSpin® RNA
II (MACHEREY-NAGEL GmbH & Co. KG,
Duren, Germany) = i\ T, #iEgLon~
= a7 VIt - TAT» 72 Total RNA @
ih B e 32 1%, NanoDrop (Thermo Fisher
Scientific) 12 & % WG E ol & &, 2100
BioAnalyzer (Agilent Technologies Inc.,

Santa Clara, CA, USA) I2&5F vy T 1) —
BRI TIT o 72

3. BRI

MDCK . Uf TR7 ® %4 mRNA OIFAER
% 189 % 7212 Canine %+ ') I DNA < A
717 L 1 (Agilent Technologies Inc.) ¥
(2 & B BIZTFIHBURENT 2 Z£ALIZOWT, 2
Bl R LFEMmLZ. AL 707 L
AR SN/ 70— THIZEHT 42,034
BTHY, ZoOFHEIZL)TWMBEOEET3E
B7ua7 7 A% BT L7z, Total RNA
DOWFEG UG X 5 cDNA (complementary
DNA) &K W in vitro 825 SO & % 1
fY cRNA (complementary RNA ) OA i,
Low RNA Fluorescent Linear Amplification
Kit PLUS (Agilent Technologies Inc.) %
AT, BETTo~v 27 VIlhiE> THro
72. % 72 cRNA ® # # 1%, RNeasy Mini
Kit (QIAGEN, Hilden, Germany) % A W
T, BETXO~Y=2 7 VIS TT - 72
XA70T LA AT A FNOEER cRNA ©
NATYEAL = 3 v RO EIL, Gene
Expression Hybridization Kit (Agilent
Technologies Inc.) M UF Gene Expression
Wash Pack (Agilent Technologies Inc.)
*HWT, BELOYZ 2T VIS T
fTolz. 4287 LA ATA FANDN
A7) %4 ¥ —1 3 »id DNA Microarray
Hybridization Oven (Agilent Technologies
Inc.) ZfEMH L, WO Y A AL DNA
Microarray Scanner (Agilent Technologies
Inc.) R L7z, 8037 FVvoxF v
W OMENTIZIE, Feature Extraction ¥ 7 b
™~ = 7 Ver.9.5.3.1 (Agilent Technologies
Inc.) & H\w7z,

4. BIZTFEBLT— 5 BT

T =5 O, BETEET— 5
#> 7 b 7 D GeneSpring GX Ver.7.3
(Agilent Technologies Inc.) % 272, 4%
2T FOVIEE R FAEL L o7 — & OB K
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1. MDCK KU TR7 D E (5T FEBRE O K
MDCK 2% LT TR7 T 2 5 DL R SEBE AR 2 B R I2 DWW T L 72 b

7 — % O EMR AT 72, 2D %
HeaEhrRi 851 xEH L7

5. BInFIEIRE H V7T bT

XA a7 LAIERS N A REIESD
1% ¥ 1%, National Center for Biotechnology
Information (Bethesda, Maryland, USA)
@ Entrez Gene & — ¥ X — A (ftp://ftp.
ncbinih.gov/gene/DATA/) & ) 1572, F
7o, A XEEFOSFHEAY T —21F
¥ 1, Kyoto University Bioinformatics
Center (Uji, Kyoto, Japan) ® KEGG (Kyoto
Encyclopedia of Genes and Genomes)
PATHWAY 7 — % ~N — 2 (ftp://ftp.
genome.jp/pub/kegg/pathway/organisms/
cfa/) & 01372,

ML CRAEOR L 5 E8nF (LHh#En
T) OBEM T AT 729, R KEGG /¥
A7 A FERE AT, 749y —DLERE
MRt (EREMESRME) 21TV, Z8hEs
FHIZ, FREICEWHEHETHET /527 =

WALz DR TR

4 O 217572,

%8B, BIETHOREIZD W TIE NCBI
Entrez Gene 7 — ¥ \— A |ZE$k S L7z #EE
T RNV OERRIHE S 7.

III. #& R

1. BHEHO RSN #mT

MDCK & TR7TOREB 707 v 4 Vv x kb
B 724 %, MDCK (2% LT TR7 T2 &L
FRBAENELRZEEFIE, 1,711 #EZFT
Hol:. FTOHRT, FEHESHEML 2EETF
13976 M, FEIEAWA L 7285 F 1% 735
Tholz (K1), HBETo—7#H%42,034
D) HLENT— ¥ $1: 15,203 TH - 72D T,
AR T 2 UL B S HE AR 72 5 #EF 12
ERD 4%, BTN EELRTF D 11.3% TH -
7z.

2. BB T OB

T4 v Ty —OIEEREREREICLY, B
LENEE T ORI 217072, FORER,
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# 1. TR7T MBI BV CRBET AT O MBIHEI R /S AT = 4

KEGG ¥ v 74 (R ZEREETE o (EFERESRBOE)
Intestinal immune network for IgA production” 71 12 3.79E-04
Asthma” 38 8 8.09E-04
p53 signaling pathway 77 12 8.10E-04
Bladder cancer 52 9 1.70E-03
Proximal tubule bicarbonate reclamation 26 6 2.23E-03
Allograft rejection ¥ 54 9 2.23E-03
Tryptophan metabolism 56 9 2.89E-03
Antigen processing and presentation 2 91 12 3.52E-03
Autoimmune thyroid disease 3 58 9 3.70E-03
Focal adhesion ? 275 26 3.77E-03
Viral myocarditis 94 12 4.60E-03
Graft-versus-host disease ¥ 50 8 5.03E-03
TGF-beta signaling pathway " 109 13 5.83E-03
Cytokine-cytokine receptor interaction & 188 19 6.26E-03
Porphyrin and chlorophyll metabolism 36 6 1.20E-02
Collecting duct acid secretion 38 6 1.55E-02
Aldosterone-regulated sodium reabsorption 50 7 1.74E-02
Metabolism of xenobiotics by cytochrome P450 41 6 2.20E-02
Type I diabetes mellitus 65 8 2.34E-02
Glycolysis / Gluconeogenesis 91 10 249E-02
ECM-receptor interaction ” ? 119 12 2.73E-02
Aminoacyl-tRNA biosynthesis 67 8 2.76E-02
ErbB signaling pathway ” 108 11 317E-02
Sphingolipid metabolism 45 6 3.33E-02
Cell adhesion molecules (CAMs) ? 165 15 3.37E-02
Cysteine and methionine metabolism 48 6 4.39E-02
Limonene and pinene degradation 15 3 443E-02
Leishmania infection 87 9 453E-02

T4 v v — OIFEMEMEREBEDOHKRE, p HORVIAIZR L2, <~y 78T 25051,
1) MakEsEe:, 2) Mgt 3) SRS L O RERICHEE T 552 = £ 2R

ERETFICEETNLHEEFOEEITHLT,
SEEEBEET 1,71118) 2& N b EE
TOEEDHE (p <0.05) IZFE 28 DISA
v (ED PESN FEC, FEEHE
EAET (976 1) 12> T 2 17 -
7oAER, 1508 AT = A (K 2) ICHEEN
Robi, F7o, B EET (735 ) 12
DWW 21T o 72/ E, 29 D/S A =

1 (£3) CHEEENFBD LN
TR7IEMDCK = 7 a5 7 —X¥EHET
TRELTELNLT /A F AR
Thb ZOFPLEIPIZHELLZLD
THINGHIHPE ISR S 2 /8 A7 = 4 TH
% pb3 signaling pathway, Bladder cancer,
TGF-beta signaling pathway, ECM-receptor
interaction, ErbB signaling pathway %,
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# 2. TR7 Ml CHRIEDWM L 2B EZF O MBHEDS BV A T = A

KEGG ~ v 74 IR T H ZEEE T8 p il QEREMESRHE)
p53 signaling pathway v 77 9 3.98E-04
Aminoacyl-tRNA biosynthesis 67 7 3.38E-03
Porphyrin and chlorophyll metabolism 36 5 3.79E-03
Bladder cancer " 52 6 4.00E-03
Cysteine and methionine metabolism 48 5 1.30E-02
Metabolic pathways 1402 54 1.69E-02
Glycine, serine and threonine metabolism 53 5 1.93E-02
Cytokine-cytokine receptor interaction ¥ 188 11 227E-02
O-Glycan biosynthesis 38 4 247E-02
Pantothenate and CoA biosynthesis 24 3 3.24E-02
SNARE interactions in vesicular transport 44 4 397E-02
ErbB signaling pathway " 108 7 3.98E-02
TGF-beta signaling pathway " 109 7 4.15E-02
Sphingolipid metabolism 45 4 4 27E02
Alanine, aspartate and glutamate metabolism 28 3 482E-02

74 v X — OIEMEHESBOEOR R T, pEDOKVIHITIR L7z, <y 7RI T 28T,
1) MNasesEE, 2) MfaEsEE, 3) SPURIES £ OCRERICHET 582 = 1 2R

fa B K O G T IS BR T 5 28 2T =
4 T & % Focal adhesion, Cell adhesion
molecules (CAMs) , Vascular smooth
muscle contraction, Axon guidance,
Regulation of actin cytoskeleton, Gap
junction 12 BV TR FMICEBEKEL B 2
72 HEBOBENDFRD STz,

T 72, SRS, BARRIERICEET S
/N A 7 x A !lIntestinal immune network
for IgA production, Asthma, Allograft
rejection, Antigen processing and
presentation, Autoimmune thyroid disease,
Graft-versus-host disease, Cytokine-cytokine
receptor interaction, Leishmania infection,
Toll-like receptor signaling pathway @ 38 8
EICRE HEN R SN

B2, A YT NVIT YT AV ADIEG: &1
FHIZBS b 2 BIZF R UHIROHFMICEDL S &
ZEZOND TR — v ABEBET A REL

ok, EHEND 16 O EETIIEBE
BiAsEEo Sz (£4).

T, A TINI T A ARG 2B
BFpbEZEZoNTw5E 70T 7 —E¥RH®
fZT# e LCPLAU, PLAUR OSEBEIMA
ooNLEEDIL, FOHUHETTH S
SERPINE 1 DFEBLRADTRD 57z

T ATV T ANV ADN
JICE b LB TFICETADLDELT
MXIIVNSIABP OB L OECHKHERE L
7 BRI A TV U AL AR
WERTEAHEZ I~ FT5 MX1I1Z2nwT
X, 16.4 B ZBURA DR & 17z

W2, Gl o FFar BT 5 E R
FH(TARM—Y AMEBRETF6ME) &L
TIRAKS3 PRKARZB ® 3B, KO
CYCS, BID, BIRC3 LOC479458 D3sBLk
AR BTz,
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# 3. TR7 Mla CHBEAWD L 72 BIZF O MBUHEN R /S AT = 4

KEGG ~ v 74 AR T EL EEEFE pfE QEMERMESRBOE)
Antigen processing and presentation ® 91 12 1.36E-06
Asthma ¥ 38 8 2.32E-06
Allograft rejection ¥ 54 9 4.18E-06
Autoimmune thyroid disease ? 58 9 7.72E-06
Graft-versus-host disease ¥ 50 8 1.99E-05
Type I diabetes mellitus 65 8 1.39E-04
Cell adhesion molecules (CAMs) ? 165 13 141E-04
Tryptophan metabolism 56 7 3.32E-04
Viral myocarditis 94 9 371E-04
Metabolism of xenobiotics by cytochrome P450 41 6 3.75E-04
ECM-receptor interaction " ? 119 10 5.07E-04
Focal adhesion * 275 15 2.21E-03
Fatty acid metabolism 64 6 3.99E-03
Limonene and pinene degradation 15 3 490E-03
Systemic lupus erythematosus 140 9 6.04E-03
Glutathione metabolism 56 5 1.04E-02
Toll-like receptor signaling pathway * 108 7 143E-02
Arginine and proline metabolism 92 6 2.21E-02
D-Glutamine and D-glutamate metabolism 1 1 2.38E-02
Nitrogen metabolism 27 3 256E-02
Butanoate metabolism 48 4 268E-02
Vascular smooth muscle contraction 2) 152 8 2.84E-02
Valine, leucine and isoleucine degradation 73 5 2.96E-02
Lysine degradation 73 5 2.96E-02
Nicotinate and nicotinamide metabolism 31 3 3.67E-02
Axon guidance ? 164 8 417E-02
TGF-beta signaling pathway v 109 6 453E-02
Regulation of actin cytoskeleton ? 261 11 4.67E-02
Gap junction ? 111 6 4.88E-02

74 vy —OILMEEFRBED# R E, pEORVIHIIR L2, <y 7RISR 28T,
D) MRt 2) Milesgtt, 3) FMEE X ORI RICBE S 582 T = A IR

Iv. £ =
TR7 X MDCK HR DML TH 5 A, A
CINI U AV ADOMWEEEIZE L T
MDCK X 0 bR T WD (BFFrhiE [ E
=] AB10009). 4, Z o 2-o0#fizo
W, BARMBMEOER > Bn T REREOH
H2 5 i L7z, a7 RBE O RIIdE

B PCRERDNARA 7 a7 LAHELR Y
BHWS N LD, KiFFE T, %% DNA
~A 7 a7 LAEE W SBEN % 1T -
7. EmM PCR I BIZ T 24K - T3
Bz ltik$ds—4, DNA~A 707 LA
13 40,000 FEEE UL L OB O R B F ) T
X7 VEAFFE7Ta—7E L THWAEHEIZL
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4. TRTAETHHAED L 228 k)

21

BT >R EnT% It (Log, ratio)
MX1 myxovirus (influenza virus) resistance 1 ¥ - 404
ATP6VIBI ATPase, H+ transporting, lysosomal 56/58kDa, V1 subunit Bl 1.46
WEDC2 WAP four-disulfide core domain 2 - 3.27
SPPI secreted phosphoprotein 1 - 6.17
IVNSIABP influenza virus NS1A binding protein * - 094
PLAU plasminogen activator, urokinase ¥ 371
PLAUR plasminogen activator, urokinase receptor ” 317
SERPINE] serpin peptidase inhibitor, clade E (nexin, plasminogen activator - 217

inhibitor type 1) , member 17
IKBKE inhibitor of kappa light polypeptide gene enhancer in B-cells, 1.67

kinase epsilon
L8 interleukin 8 441
IRAK3 interleukin-1 receptor-associated kinase 3 ¥ ® - 165
PRKARZB protein kinase, cAMP-dependent, regulatory, type II, beta v - 1.05
CcYcs cytochrome ¢, somatic ¥ 1.05
BID BH3 interacting domain death agonist " 1.05
BIRC3 baculoviral IAP repeat-containing 3 214
LOC479458 caspase 12 335

FHIE M (Log,) TRLU7Z (RIZSEH OB %, EREHEHOMNZRT).

B FAHT 75, 1) Mladmt:, 2) SARRIEE B L OER, 3) Fhyvlligs

L UGRIER, 4) 4V TIVT A VAT 2 2 & 2R
D, —EICET ) AORH R RN 5. bbb, EEMBENNDOY VA
k2R inid s, DNA~YA 27 a7 LAk 77 Ao (Bk) 1213, v AV ADEE

DRGSR, WM T mRNA OEERISRL 5
BHEREL TSN LT, St FELH
W R AT FIC LD, TR E W 2SH
Ltz oiz

7 AV AE B TR7 2B W TR, w1
VA DEEIEIZE R & 7 b & H B TREER I
5.9 % &5 PLAU PLAUR. SERPINEI
R, AN I VT NVAKAY %3~
R4 5 85T MX] OFBEIZELAER
n,4/7wl/#ﬁ4wxwﬁm%ﬁ@ﬁ
MRS H 5 TRT O BE TS 912
o7z,
ATV AR, EEMEANME
AT %8BT, HEOEHESREESR T

El B T& % Hemagglutinin (HA) 43T DB
SREPILETH Y, 15 EMEAEET S
EHEGHBEZEIEG L TwiLEEZ LN
TWwa YW v AEEEEMLo TR7 T
X, VANVAOBRICERME R D) VE
BEHE DRI RIEELRFTdh 5 PLAU O
FEEBME O PLAU GO HER T TH 5
SERPINE1 O3B A8 6z, — g
2, BT IV YA LA R
WS¢ A5G, RAESMERETHL MY
TV ORMELEE T LD, TRTIZBW
TN Ty v 0B LenHird s P
CoHEIE, ME S EET LEEOWNE
A, AV A BB TR7 CIREICEH WV E
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WIAFEFF LRV, F72, iGN L
R CHIT A1) o RIE R RN
FO L LTHIS N TS WEDC2 D5H &
P, TR7 TEHLBA L TV [T,
TR7 T upregulate &N T\ 5 & HE 5 KT
EDVTANAERI BTG TnhEE
Zbib.

¥ 72, MDCK % & o — i f » 7 )V
VAT AV ARG & ) BEBEDSTTET AP
TANVAEBAE R 32— N L8aT MXI D
BHENTRTIZBWTE LT LTW
HIFEHIETS . ANV I VT A IVA
BETE LCRREIN MY, N T
DI AN AEEDOIHIZEG b - T\ 2 HAR
HEENTWE O EZBREYTHLYT A
TIEHE MXI DR LTBEST, A7V
I W AR B, F
72, COBIEFEREBATLHT, {7V L
YA NVATMIC R AFE DA I T
289 X EFERC TR b — 2 A i
BEFELTHHOENTBY, Zo@EMET
AHEEL S D EFEMIgIE T R b= A2
A5 Y, 7HEF— AR I ATV
AT EZE OMIB TR, BRI MY DBAF
MEER, FA LY MREEICZ > TWwE Y,
INOLDOHEREFHEFTZLE, TRTIZBITS
MX1 DZF LWL, 74 VA3
% IEGBh I O BRBEML T K OSHAL o My % ARALE
L, #RELTYANADOEMELE 725
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Abstract

Previously, we established the cell line (tentatively
called TR7) derived from MDCK cells (American
Type Culture Collection: CCL34) . TR7 cells
were more susceptible to influenza viruses and
released more viruses in the culture medium,
compared to the parental MDCK. To clarify the
differences between TR7 and MDCK, we performed
a transcriptome analysis using DNA microarrays.
Statistical analysis identified differences in 49
pathways. These included genes encoding the
focal adhesion molecules; cell adhesion molecules
(CAMs) ; and molecules involved in extracellular
matrix (ECM) -receptor interaction, regulation
of actin cytoskeleton, and gap junction pathways.

These differences seemed to reflect the anoikis-
resistant phenotype of TR7. Significant differences
were observed with regard to many pathways
relating the immune system and signaling. These
pathways would contribute to the host-parasite
interactions. In addition, some important differences
in gene expressions were detected: the expression
of the protease-related gene PLAU was high and
that of the antiviral MX/ gene was extremely low
in TR7. These characteristics of the TR7 would
positively work towards increasing viral infection
and amplification. Thus, TR7 would be attractive
for the mass production of influenza viruses and
consequently for the development of vaccines.
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