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Expression of annexin Il and stromal tenascin C promotes epithelial to
mesenchymal transition and correlates with distant metastasis in pancreatic
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The interaction of cancer cells and stromal components contributes to cancer

progression. We explored the correlation of annexin Il (ANX2) and stromal tenascin C (TNC) with
pancreatic cancer (PDAC) progression. In ANX2 knockdown cells, there were fewer cells with a
mesenchymal appearance in 3D culture and reduced invasion. Morphological change into mesenchymal
phenotype and invasion were enhanced more by recombinant TNC treatment in control cells but not in
ANX2 knockdown cells. Pancreatosphere formation assays showed that both ANX2 and TNC facilitated
stem-like characters, and anoikis assays indicated that the ANX2-TNC interaction contributes to
anoikis resistance in PDAC cells. In IHC analyses, the ANX2 High/stromal TNC High expression group
showed a significant correlation with distant metastasis and poor outcomes after surgery. In
conclusion, ANX2 and stromal TNC regulate invasion along with stemness and anoikis resistance, which
are crucial for metastasis in PDAC progression.
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1. HFFERRLE LA &

Annexin II(ANX2)/% 36kDa O FIZHEEICHEBLZ 56 %5 phospholipid-, calcium binding
protein & L CTHIG 4L, % & 8 brain, colorectal, stomach, lung, breast, liver cancer 2 D[ 4 T
FEBLNHERR T 5 Z & B S 4TV B (Crnogorac-Jurcevic T et al., Gastroenterology 2005), Z A1 %
THAII, B Lz MEEEMEE CH 5 MIA PaCa2 @ gemcitabine ik (GEM-MIA
PaCa2)(Togawa et al., Pancreas 2004) & . % D E A D Protein Profiling % 2 WK SLESRIKENZ VT
PEEGAEAT L. ANX2 ZHUEAImER 7- & U CHE L TV 5 (Takano S et al., Ann Surg Oncol 2008,
R HRED B 2007-519048), S 512, ANX2 D chemo-resistance  mechanism % #9272 912,
Bio-Plex system % I 7= U U ER{biE A% & 72 cell signaling pathway 8 FEAFEAT 21T\
(Takano S et al., Br J Cancer 2010), Akt-mTOR pathway D& M4l 23 B M Ia O U@ A 2 B 5
LTW5HZ &% L L7 (Kagawa S, Takano S et al., J Surg Res 2012),

ITAE | BR % 7R B W TR AN OO B MR BAT(EMT) S, IRIMEAEE & Vo 7o R T
AIZBITHHEELREEZHE S Z EBNRMEI I, AT EMT & HuEAlitEoREH Y bR
WEE - TV D, ANX2 OSBRI HHRE L LT t-PA & el L CiRIMREZ JLtES 5 =
& MRS X Fu(Dias VM et al., Gut 2004), S 512 ANX2 3H 2142 Z &2 L 0 fFisig 2 5
95 Z LA & 47223 (Zheng L et al., PLoS ONE 2011), & DO FEM72 55 FAEREIZ DWW CUHERTEA
BCH D, —7F. niche & FETIL 5 531 D35S H T D disseminating cancer cells D EFE, LU=
0 =—JER RS 5T 2 S W ORI RS LD T, ANX2 O direct binding partner 1 -2 & L
CRIFE S 7= Tenascin C(TNC) (Esposito I et al., J Pathol 2006)% 13 U & L 724k 4 73 Extracellular
matrix(ECM) D B AR S v il & 2 & ORFERIE R & OMAIERIC XV ERETO
RN ERL I D & O REN R ZHu7z(Oskarsson T et al., Nat Med 2011),
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ZITINGLOERERE 2, FEMR CRIET S ANX2 &, MUNREE (& FENE)
N HIEERE 27595 TNC & @ interaction % H.0MZ, IR ~DR 5 % in vitro DERR %
i U C molecular function DFGETE1T 9, S HIT, FEEUIFREAR TORIL & A ERFHIA 1
E OB, BEEABLIOTPHRTHIK L L COBEZREMITT 5 2 & T, ANX2-TNC axis
% target & L7-#iBIGIRIEBRF O REMEZ R L, fEROBERIGCHAZ BT 2 L 2B E Lz,

3. WO HIk
(1) ANX2 & TNC @t b I LU~ 7 ZEMMBEL TORIROMET

F 9. Dr. Hingorani £ Y 5 I 72iB{n WA MR €7 /L~ ¥ A (Hingorani SR et al.,
Cancer Cell 2003, Cancer Cell 2005)7)> 15 H L7z~ 7 AR (PanIN) KC cell &~ v A g
HMAERE KPC1, KPC2 cell & % DIFEHIlERE KPCLiv cell 2V, ANX2 & TNC DIEH DA
% ANX2siRNA % H W 723l 325812 L 0 #ER8 L EMT marker & OFABNZ OV T HFERT 5,
52 MEFEAIEEE PANC-1 128 C ANX2siRNA (2 X 5 ANX2 #1135 & OF recombinant TNC
WINZ X % E-cadherin B OB LIZ DWW TS 5,

(2) ANX2 36 J U TNC 23 RIF IR FRIZELIZ OV T O/,

WRIZ, F 4 23BA%E L 7= 3D culture system (Takano S et al., Nature Protoc. 2013) % Fu >, ANX2
FEBLINH 2N AR R E TR P b &2 #iFtT 5, Preliminary data & U CHEEMIRRIL, B
A MY PanIN <CT#R MR & bb-X spheroid cyst DEIE 73072 < | spindle shaped cell DE|A A
L2 LB L TS, & BT recombinant TNC (rTNC)Z VY, ANX2 & TNC OFAAEM 3
SR AMAEIZ 35 1F D morphological change (Z3%5-9 5 OB 21T 9,

(3) ANX2 & TNC & OAHEAERIC & 21283 & OV RaAREERE I SV TOfigH
R HIRRIZ 3T ANX2-TNC OFH AAEA Y invasion <X° cancer stemness (ZB4> 2% 7% in
vitro THEHT 5, BARRIIZIT invasion assay, pancreatosphere formation assay, anoiki resistance assay
21TV, JZIEHE. putative cancer stemness 35 X TUNT / A & AMHAEREIZ DV T, ANX2 knockdown
BELOITINC 2V THRET 2,

(4) BEREBIBRIEATO ANX2-TNC FEELORRFEL IR T- & THZIZOW T O BE O fRF}
PR DI AR T ANX2 & TNC OFEHUZ DWW THEHBRLEIC THRE L, 2h b 200
FEELDS BRI B IR -0 T 1% & BN B 2 I DIRNT 21T 9,
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BIRTWEFETT L~ ANLELILT-~ 7 A PanIN Mifakk KC & ML KPC,
KPC2, % DFsfAfafk KPCLiv IZ-oV T ANX2 & 3% western blot |2 CTHiad 2% & i
FETH 5 KC 35 L O KPC Mifuik THEBL & < . KPCLiv THEGHIFEELD KD > 72, TNC FEEL
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T EMT 275389 % AlRetEnsmie S i,
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T/ A % ATt T ANX2-TNC #H AAEIC TS 5,

o — BT, BERERRAT & L TSR MARIC B W T
s ANX2-TNC @ #H H {E | 7% invasion <> cancer
Eoe stemness [ D & HFF L7, Invasion assay T
‘ KO & D12, RIEREE TNC #INC & 0 TTtE,
e ANX2 knockdown (Z T F, ANX2 knockdown #f
T TNC IS TEALZ RO o 7o, KIS, i

pancreatosphere formation assay (2 J % cancer ; i
E %

B *P=0.046
@) *P=0.008
70, ‘P=0020 'P=0017  'P=0019

stemness DR CTIX TNC @AM T, ANX2 #)) ; = —ivg
HIZ TIRF, & 512, ANX2 knockdown iRz 3 E i
VT TNC WA & Y sphere forming cell DEIS i
ITERICHEM L7 (B, 20 Z & 55 cancer stemness (2B L Ti% ANX2, TNC #£(Z independent
2B > TV B ATHEMEDS R & 4172, anoiki resistance assay Cld invasion assay D5 & [A#RIC
C e e D ___mems TNC WINZ LY agarose N colony #ITHEN,

' o 2 ANX2 knockdown (2 T, ANX2 knockdown #fl
B CIE TNC IRINZ CTE{L 2GR 7o 7 (EI)
INGDZ EPLRMERE, 7/ A & AMiERE
e e e ANX2-TNC fHAEAERCTILET 5 Z & VR S Z}’Lf:o

o 3 8 8 &

m-SIANX2 -sicont
[
" 5
°
I
i k]
Number of colonies per fiek
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