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BTEEOTRARVDPEB> TVET, TOMPFNTE. FEBMEMRO [t I F—)
ZARPB IV, BRI GWAS 2 ERERDFERICOVWTHRZROI L.

IO5EM (REAEYR) T, EXERE QBRI IB0F T, BIHFHFKL LATLL.
DIF. CO5ERICESNELEFERREEBIMVELET,

Overview of Research
Takuji Torimura, Division Chief

Our Liver Cancer Research Division has been conducting research as part of the Ministry of Education,
Culture, Sports, Science and Technology’s Basic Plan for promotion of high-tech research institutes at pri-
vate universities. Our current project is entitled “Development of Innovative Diagnostic Markers of the
Presence or Metastasis of Liver Cancer, and Development of Novel Therapeutic Strategies for Liver Can-
cer”. Our project includes 1) development of tumor tissue-specific anti-angiogenic treatments, 2) investigat-
ing the potential involvement of T-cell factor-4 isoforms in regulating cellular phenotype of cancer stem
cell-like cells, 3) targeting liver cancer-specific metabolism by inhibiting AMPK activity, 4) functional
identification of the newly cloned THADA gene, and 5) evaluation of the antitumor potential of the multi-
kinase inhibitor K-252a in liver cancer. We are trying to complete the whole project within this year, which
is the final year of our current five-year project.

In related activities, we have hosted the “Japan-Korea Liver Cancer Symposium” four times in the last

five years, and with the addition of Taiwan in 2015 this gathering will expand to become the “Tri-nation



Liver Cancer Symposium”. For citizens in our surrounding district, we sponsored a public lecture entitled
“Recent Topics on Gastrointestinal Cancer” in January 2013. The meeting attracted an audience of over
130, and was successful in conveying useful clinical and scientific information in plain and easy to under-
stand language. For researchers and students in our university, a series of four regularly scheduled seminars
was held, featuring topics such as cancer stem cells and GWAS. During the last five years our researchers
have published no fewer than 180 original papers.

Following are brief summaries of some of the results we have achieved during our current 5-year

term.
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A. TIYEM: VEGF L7 % —Td 5 Aflibercept i & 5 ¥ 7 AJHET T IVIZ BT 2 HilmiEsh
REEHBFE OB

EWFRE - B

Aftibercept I A T H91Z fE B & 41 7= RI¥E 4 O Vascular endothelial growth factor (VEGF) L& 7
& —-1,2THVD, VEGF 77 I )—TH 5 VEGFRLPIGF R E LEE L., TS OETFAN M
B FIcRBLTWSEDVEGE L 79— -12 \OWE&Z2MET S Z & THEMOMEIE, 1
EHAEENETS, Rald, E NTFHEEKEZX - FIYYACERELEETIVITBNT,
Aflibercept DHUER IR & DIERABEF 28 L /.

in vitro DB EHT BT, Aflibercept i3 HUVEC IZHEBRENTWAB VEGF L 74 —-1.2D Y
SEE L AMEI L. EEKENIC VEGFIREMEEIEHR T O HUVEC O #8752 il (1Cso=34 pM) L
7= %8, PIGFERINEL 2 HE TRy 3 U 7= HUVEC = [V HE S i o0 SERE M1 L 72y o Jzo Aflibercept i
B BT 00 i A R BTSRRI ~ D 4L HIMFI L 7z,

in vivo DREHZBWT, 3HEEOE MNTEMEKEZ X - RV AOE TICHEBELZETINIZ
BWT, Aflibercept X EE DA EMFI L/, £OS5, KYN-2HlEZ2EEL 2E7IL TR
R OMB BN N, X512, KYN-2Mi2HFBRICEBLAEEFIVIZBNT
Aflibercept IZ < 7 A D T8 &K E L2 (66.3+3.4 days vs 52.5+7.9 days). Aflibercept 2% 5L
7= < ™ A Tl o § 0O VEGF £} PIGF IS EE A3 FRBE IC e~ m L. BBEHER TO VEGF L& 7
& — 1,20 >t % M L. HIF1 alpha, VEGF, PIGF, PDGF, TGF-alpha, FGF-2 D& 8D 7z,
X 512, Angiopoietin-2 DRHHH % Bz, EHER & UM O/ E B EIZREK
FRICHMEI SN, GFP S VAT 1w 7RI ADEHMMAREZBHE L 2+ A T <0 ZITHERK
L 7= S~ OB Ba fa o0 il 7 % Aflibercept iX 3T L7z, BIMEAICBEL T, BHEMH 24
EED, FEEEED shaho e,

I EDEEREM S, Aflibercept |3 15 12 0 N A AR HEFEIN G, & BEME AL S I8 PN B A SRR B~
DOAHEHE, BB O EE & O ENHIC L 0 EBEOREENE A HMEYRZE
LTWwaEEZSNTZ,

A. Anti-angiogenic and anti-tumor activities of aflibercept, a soluble decoy of
VEGF receptor-1 and 2, in a mouse model of hepatocellular carcinoma

Takuji Torimura

Aflibercept, known as ziv-aflibercept in the US, is a soluble decoy receptor of both vascular endotheli-
al growth factor (VEGF) receptors-1 and 2 known to inhibit the binding of VEGF and placental growth
factor (PIGF) to VEGF receptors-1 and 2. Here, we analyzed the mechanisms of the anti-tumor effects of

aflibercept in mouse hepatoma models.



In in vitro studies, we determined the effects of aflibercept on human umbilical vein cell (HUVEC)
proliferation and bone marrow (BM) cell differentiation to endothelial progenitor cells (EPCs). In in vivo
experiments, aflibercept was injected intraperitoneally in hepatoma cell tumor-bearing mice, and its inhib-
itory effects on tumor growth, and BM cell migration to tumor tissues were evaluated.

Aflibercept suppressed phosphorylation of VEGF receptors-1 and -2 in HUVEC, and dose-dependent-
ly inhibited VEGF-induced HUVEC proliferation. It suppressed the differentiation of BM cells to EPCs,
and migration of BM cells to tumor tissues. It also suppressed tumor growth and prolonged survival time
of tumor-bearing mice without side effects. In tumor tissues, aflibercept up-regulated the expression of
hypoxia inducible factorl-a, VEGF, PIGF, fibroblast growth factor-2, platelet derived growth factor-BB,
transforming growth factor-a, and reduced microvascular density. It also reduced sinusoidal density in
non-cancerous liver tissues.

Our results demonstrated potent anti-tumor activity for aflibercept in a mouse model of hepatocellular
carcinoma. These effects were mediated through inhibition of neovascularization, caused by inhibition of
endothelial cell proliferation, EPC differentiation, and BM cell migration to tumor tissues.

B. [TCF-4 NTEM SxxSS £ F — 713 1C 3512 T non-canonical Wnt 3 7' F )| % i
95

EWPFEE | RS

(FR L BMIWnt > 7 )L %X Cancer Stem Cell (CSC) DHELBE Z#EBIZHAL TS,
R, 4 13F D IKEEE HF T-cell factor (TCF) -4 O isoform % & Mgk n & 14/~
O—=2271L (ExpCellRes 2010), ¥ DH#EHAEIHBEZMITL T35, TCF-4 ICIZEEEN »
F<HET S [SxxSS] EF—THH D, £M%E [R\W7= TCF-4] isoform] & [HF 5 TCE-4K
isoform| @b MFMALHEICH T 2 RERRBREZEZENE, TOEF— 7 HNFRE BRI 5
SBETHILEHAEMNILTE (Kogaet al, PLoS ONE 2012)., A2 Tli. non-canonical
Wit > T IVRER, E<REDRERDE<BED S LEMERTT (epithelial-mesenchymal
transition, EMT) I, [SxxSS| EF — I HN\NIRBA XY 25 LA TWBABITOWTRE L /-,
1 non-canonical Wnt & 7 FIURER D U H > K TH 5 Watsa DEIREIZIEE U=, [ & Hi)
il © b bR AT Bk (HAK-1A, HAK-1B) 174>, B EIAEHT © Western blot, mRNA fg#7 :
qPCR. % fE #% 7 : sh-RNA. site-directed mutagenesis., ChIP assay, [#5 B JHAK- 1A X — Z @
TCF-A] B X UKBRAERMIDOMAZ. KM ZHI Lz, HE (BVHMIE) 23H7+380
M BN Tid, Wntba B L USLUG D WREFBIIRD 5hizho7, LA L. SxxSSFEF—
THEDS & ABEBRL S TCF-4KER (269A) #ilZ1Z Lo &5 KL BAIN TlZ Wniba 35
KUSLUGDER LIV TORBE 5RO, E5ITWntba® sh-RNAT ) w7 ¥ > Uk EE.
SLUG DFEBR L NV B{ET L. iz, ChIP assay (Z8 13T, TCF-4K-269A i war5a promoter
RIRICEWHIEZET 5 %00 o7, [##H)TCF-4 isoform I, non-canonical Wnt 3 % F
IMMRERDY H 2 R TdH % Wntba = EMT IZR1> 3 SLUG DFEF %, SxxSS EF — Tk HFHICH
HLTWAZEtbhrorkz, T 5ITHEICBNTIE Wntsa A5 EMT I2ZE< BB S L TV 3 WA AS
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B. The SxxSS motif of T-cell Factor-4 isoforms regulates Wntba expression and
EMT in human liver cancer cells

Hironori Koga

Background: The T-cell factor (TCF)-4 is a key transcriptional protein activated by Wnt/B-catenin
signaling. Previously we identified 14 TCF-4 isoforms derived from human HCC cell lines (Exp Cell Res
2011). The TCF-4] and K pair have been characterized based on the presence (K) or absence (J) of an
$xxSS motif. TCF-4J-overexpressing HCC cells (J cells) exhibited high tumorigenic potential as com-
pared to TCF-4K-overexpressing cells (K cells) (PLoS ONE 2012). However, K cells often showed mor-
phological alteration, reminiscent of epithelial-mesenchymal transition (EMT), which is involved in non-
canonical Wnt signaling (BMC Cancer 2013). This finding suggested that the SxxSS motif had the
potential to regulate EMT through the non-canonical Wnt signaling pathway. Thus, the AIM of this study
was to investigate whether the SxxSS motif modulated expression levels of EMT regulators and Wnt5a, a
representative non-canonical Wnt ligand. Methods: The human HCC cell line HAK-1A (Hepatology
1993) was used. TCF-4K mutants (269A, 272A, and 273A) were prepared with conversion of serine (S) in
the SxxSS motif to alanine (A) by site-directed mutagenesis. HAK-1A-derived stable clones overexpress-
ing TCF-4J, K, and K-mutants (269A, 272A, and 273A cells, respectively) were established. Western blot
analysis and real-time RT-PCR were employed to evaluate protein and mRNA expression levels, respec-
tively. Sh-RNA was used to knockdown wnt5a gene expression. Results: The 269A-mutant cells robustly
expressed Wnt5a at both the protein and mRNA levels, while empty vector-transfected cells (control), J
cells, or K cells did not. Of note, Wnt5a expression was coupled with SLUG expression and EMT-like
cellular morphological change. Snail was hardly expressed in the cells examined in this study. When the
Wht5a expression was specifically silenced using sh-RNA, the expression level of SLUG was clearly de-
creased. The TCF-4K-mutant isoform 269A showed high affinity to the wnt5a promoter region. Conclu-

TCF4) T =T !—n‘f'mu\i:ﬂ:zﬂ:__.l
TCF4K e T wperwrm O

{
TCF4.) --- TYNASMS ----- RFPPHMV --- I
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&



sion: The findings in this study suggest that serine 269 (the first serine) of the SxxSS motif of TCF-4 is a
major switch to control Wnt5a transcription, thereby modulating the expression level of the EMT-regula-
tor SLUG in a human HCC cell line.

C. REAIZEREFENSZIRENITFOT7FOY (AF D T F 2 (metylated-
(3")-epigallocatechin gallate)) O IiEFiAEMFIERIC X 3 in vitro in vivo T Ol
RN RS SR Ot

EAE RE & PHT T

XU ®BIZ
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C. Methylated-(3")-epigallocatechin gallate analog suppresses tumor growth in
Huh?7 hepatoma cells via inhibition of angiogenesis

Osamu Hashimoto, Anna Nakamura

It is agreed that the antitumor effects of (-)-epigallocatechin gallate (EGCG)are mediated by various
different mechanisms. We report here a new finding, namely, the anti-proliferation potential and mechanism
of action of methylated-(3")-epigallocatechin gallate analog (MethylEGCG), which has a stronger anti-ox-
idation effect than EGCG. MethylEGCG inhibited activity of VEGF-dependant VEGF receptor 2 and
p42/44 MAPK, cell proliferation, and tube formation in endothelial cells HUVEC at 1 uM. Even low dose
(1.1 mg/kg i.p. 8.3 mg/kg p.o.) administration suppressed tumor growth in xenografted Huh7 hepatoma
mice by 50 %. CD31 positive cells, visualized in blood vessels, were reduced in tumors, suggesting high
antitumor activity via inhibition of angiogenesis. This study indicated that the modification of the 3" posi-
tion methylation of EGCG (MethylEGCG) could reduce cell growth effects at a low concentration. Nutri-
tion and Cancer 2013

EGCG and MethylEGCG
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30-methylEGCG; R2=R3=Ré=H,R1=CH,
£0-methylEGCG; R1=R3=R4=H R2=CH;
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D. FHBERESH 2 & 0F 9 D HEE ML IR E M OILAEIR & i GLP- 1 IR O BIE
EGEE PR K
[H] AN RE (FGIDs) 3k« RBERICKDFAET S, WRHEE TIIEMEITH

{LEEFHARE Z2RMEL/ZFGIDs 2D 508 ZORBIERLHS M TRV, Glucagon-like
peptide-1 (GLP-1) X FERHLEDO LML D WS NBHELERILEZTHY, BEARDOH



BT HIMECE T REHEEEHICHS TS, AMEOEMIL. MHEEREE2207 5
FGIDs BEFIC BT B IHEER S P GLP- 1 BEOBE*BRNTAI & ThH 5,

(%] 201143 A5 2012412 A ORI, B4 ki W L8245 K 2 F 37 12 3k L 7= FGIDs &
HEI0HEWRRE L, HbALe 6.0%KRiHDEZE I O —)LB (CON:n=22. B/« 1/1. 4
i 50.2 £ 16.55%, BMI 22.5 + 4.2 kg/m®, HbA1lc 5.8 +0.2 %). HbAlc 6.0 % LAt D % iths
REARNE (IGT:n=8. $B/%:3/5, F#i 63.0 9.4 7%, BMI 24.0 + 3.8 kg/m*. HbA1c 6.2 0.1
%) L7, MPEPGLP-1BEZRETSHLEDIC, MELBEREHEZA Y —)LIZTEHEL.
BRITBT D GLP-1 R & ILEIER & O 2 RE L 7=,

[l HERX T —IICL 2 HEBREIRDQOL Z I 71E, CONEE IGTHDEICEEE 2D
2o fc (CONEE - Mabtl) 3.56+3.0, B 4.9+35. Ed/74158+50, [E#H34+30, F
#23+24THD, IGTH  WBET25+1.3, B 25+1.7. b4 3.3+1.6, EH 2.9
+ 1.4, THi4.0+4.0). GLP-1¥8E S HLESERE OHBEERHLAEZA, CONBTIREE
RHBEBRE SR> IGTH TIIGLP- 1 EELEL OB E BB EOHBEE2ED -
(r*=0.64,p<0.01),

(kkam) MPREAER% %4692 FGIDs BE I B N TIEENE GLP-1 BEEHEZ 74— )Lz L 5
BOENOBENEMEET LI ENHEN LR o, HEEEREICEDBAITLENOERIC
GLP-1 2S5 T S lREME AR 2 1 /e,

D. Gastrointestinal symptoms in patients with impaired glucose tolerance are as-
sociated with blood levels of glucagon-like peptide-1

Minoru Itou

Introduction: Patients with diabetes mellitus are frequently complicated by gastrointestinal malfunctions.
However, the mechanism of gastrointestinal symptoms in patients with diabetes mellitus is not clear.
Glucagon-like peptide-1 (GLP-1) is a gut hormone secreted by L-cells in ileum and colon. GLP-1 partici-
pates in carbohydrate metabolism, as well as in gastrointestinal motility such as by increasing the gastric
emptying rate. The Aim of this study is to evaluate the relationship between gastrointestinal symptoms of
patients with impaired glucose tolerance and the plasma concentration of active GLP-1 in patients with
functional gastrointestinal disorders (FGIDs).

Methods: A total of 30 patients visited our hospital as outpatients with gastrointestinal symptoms from
March 2011 to December 2012 We enrolled patients with impaired glucose tolerance (IGT) categorized by
HbAlc >= 6.0 % (n=8, age; 55.8 % 16.6 years-old, male/female; 3/5, BMI; 24.0 + 4.0 kg/m?; HbAlc; 6.2 +
0.1%) and controls (CON) categorized by HbAlc < 6.0 (n=22, age; 50.2 £ 16.5 years-old; male/female; 1/1,
BMI; 22.5 + 4.2 kg/m? HbAlc, 5.8 £ 0.2%). QOL score was measured using the Izumo Scale, and fasting
blood chemistry test was performed. A special blood collection tube that had a DPP-4 inhibitor added was
used when measuring the active GLP-1. Immediately after blood collection, the plasma component was
stored at -80°C. YK 160 GLP-1 EIA kits were used to measure the active GLP-1 concentration.

Results: No significant difference was seen in Izumo scores between CON and IGT groups (CON vs IGT:




heartburn; 3.5 + 3.0 vs. 2.5 + 1.3, abdominal pain; 4.9 + 3.5 vs. 2.5 £ 1.7, abdominal bloating 5.8 + 5.0 vs.
3.3 + 1.6, constipation; 3.4 + 3.0 vs. 2.9 + 1.4, and diarrhea; 2.3 + 2.4 vs. 4.0  4.0). A significant positive
correlation was seen for active blood GLP-1 levels and abdominal bloating (12 = 0.64, p < 0.01) in the IGT
group, but not in the CON group.

Conclusion

This study showed a positive correlation between plasma active GLP-1 concentration and the Tzumo Scale
QOL score for abdominal bloating in patients with IGT. This suggests that GLP-1 plays a role in causing the

symptoms of abdominal bloating in patients with glucose intolerance.
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E. Ex vivo-expansion of CD34* cells from patients with liver cirrhosis up-regulates
therapeutic efficacy of cell transplantation in a liver cirrhosis rat model

Toru Nakamura, et al.

Introduction: We demonstrated that the transplantation of human peripheral CD34* cells into immunode-
ficient liver fibrosis model rats reduced liver fibrosis by suppressing activated hepatic stellate cells and in-
creasing matrix metalloproteinase (MMP) activity, and led to hepatic regeneration'. Recently, we reported
that autologous granulocyte-colony stimulating factor (G-CSF)-mobilized peripheral blood-CD34* cell
transplantation in patients with decompensated liver cirrhosis (LC) had therapeutic potential, but the colo-
ny-forming ability of CD34* cells from patients with decompensated LC was reduced?. Therefore, recovery
of CD34* cell function is indispensable for cell transplantation therapy of patients with decompensated
LC.

Aims & Methods: The aim of this study was to investigate the efficacy of cell transplantation therapy with
ex vivo-expanded human CD34* cells in a carbon tetrachloride (CCl,)-induced liver fibrosis model. Human
G-CSF-mobilized peripheral CD34* cells from patients with liver cirrhosis were isolated by magnetic cell
sorting system. Recipient nude rats were injected intraperitoneally with CCl, twice weekly for 3 weeks
before initial treatment. Then, saline, 5x10%, 2x10°, or 1x10° non-expanded and expanded CD34* cells/kg
body weight were transplanted via spleen, respectively. The administration of CCl, was continued for three
more weeks until the rats were sacrificed. Examination items were as follows. 1) FACS and RT-PCR analy-
sis of freshly isolated and expanded CD34* cells, 2) morphometry of fibrotic areas of Azan-Mallory stained
liver, and 3) immunohistochemistry using anti-CD31, smooth muscle myosin heavy chain-1 (SM1), aSMA,
Ki67, and PCNA antibodies.
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Results: After seven days in culture, G-CSF-mobilized CD34* cells were effectively expanded in the serum-

free culture medium. Expanded CD34* cells were also increasingly characterized as positive for cell surface

markers of VE-cadherin, KDR and Tie-2, whereas they were down regulated for CD34, CD133 and CD117.

The expression of pro-angiogenic growth factors in expanded CD34* cells increased compared with non-

expanded CD34* cells. The transplanted cells differentiated into CD31* and SM1* cells. Expanded CD34*

cell transplantation dose-dependently reduced liver fibrosis, with the decrease of collagen type-land o SMA
positive cells. Assessments of hepatocytes and the proliferative activity of sinusoidal endothelial cells indi-
cated the superior potency of expanded CD34* cells over non-expanded CD34* cells.

Conclusion: These findings strongly suggest that expanded CD34* cell transplantation can improve thera-

peutic effects in liver cirrhosis.
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F. Novel therapeutic way for cholangiocellular carcinoma through GITA-induced
transdifferentiation.

Takafumi Yoshida

Both cholangiocytes and hepatocytes are derived from hepatoblasts generated in the foregut endoderm
during liver development. Hepatic bipotent stem cells have also been shown to exist in adult liver. It has
been reported that HNF1 and FOXA3 are expressed in mature hepatocytes, and ectopic expression of both
HNF1 and FOXA3 induces direct differentiation of non-hepatocytes into hepatocytes. Furthermore, grow-
ing evidence supports transdifferentiation between hepatocytes and cholangiocytes. We investigated how
the differentiation of hepatocytes or cholangiocytes is accomplished. In this study, we found that GITA
(Gene inducing thyroid adenoma protein (THADA)) plays a pivotal role in maintenance of hepatocyte phe-
notype. Microarray analysis showed that the expression of multiple genes associated with liver development
was altered in GITA knockdown cells. Expression of transcription factors HNF1 and FOX A3 was decreased
by GITA knockdown in Huh7 cells. Furthermore, GITA upregulated the expression of albumin as well as
HNF1 and FOX A3 in combined liver cancer cells, KMCH-1 (kindly provided by the Department of Pathol-
ogy, Kurume University). These findings suggested that GITA regulated the transdifferentiation between

hepatocytes and cholangiocytes.
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sorafenib IZ 1L 72 W H) 4 T % % (PKC, CaMK II , c-Met, TrkB, MLCK, phosphorylase kinase)
FoTWhwad, FOHHEBFIFHCCHEMTRIRAL TH O, MnE, RRHCEBICEO I L
MPEXNTNS, ZOXIIEEHHEICY—F v bEFDI &Id. EROHUEHES sorafenib IZ
EHM 2> A FEMEO T Ay — TR BT 5 ENTEShD LKL, SEOMA
TiX., K-252aA%in vitro B& Win vivo T LEBEST (EMT) OXDREHFEICEILESZ
BMEDPERTL .
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XDWKEFE L=, YIRAY 70y MERSB X CREMECFRETIE, WIhoMiakk
THK-252ailL > TEMTHERFE2A OFEBEMNET L TWwiz, —75, E-cadherin IZB§ LTI,
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K-252alZ &> TE2A mRNA EH DK T B & U E-cadherin mRNARH O LR Z@E Dz, 26K
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# L TE-cadherin EHOHENFARICER L T,
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G. The multikinase inhibitor K252a induces mesenchymal-epithelial transition in
both human hepatocellular carcinoma cell lines and a mouse xenograft model of
hepatocellular carcinoma.

Mitsuhiko Abe, Yu Ikezono, Hironori Koga

There are several ongoing clinical trials of molecular-targeted therapy for hepatocellular carcinoma
(HCC), but no clearly effective therapy has yet emerged. Under such conditions, we have been focusing on
potentially powerful anticancer effects of the novel multikinase inhibitor K252a, since it targets unique ki-
nases, including PKC, CaMKII, c-Met, TrkB, MLCK, and phosphorylase kinase. Indeed, the former five
targets are expressed in HCC tissues and are involved in cellular proliferation, invasion, and metastasis
(Yoshiji et al., Cancer Res 1999, etc.). The broad spectrum of the targets may block escape pathways in HCC
cells that are resistant to conventional anticancer drugs and even sorafenib. The AIM of this study was to
assess whether K252a altered malignant phenotypes such as epithelial-mesenchymal transition (EMT) both
in vitro and in vivo. Materials and Methods: The human HCC cell lines HAK-1A, HAK-1B (Yano et al.,
Hepatology 1993), KYN-2 (Yano e al., Pathol Int 1988), and Huh7 were used in this study. Protein expres-
sion and localization was analyzed by Western blot and immunocytochemistry, respectively. Cellular mRNA



level was evaluated by real-time PCR using TagMan probes. HAK-1B-based xenograft model in nude mice
was used to evaluate in-vivo efficacy of K252a. Results: K252a induced both polygonal transformation in
cell shape and increase in cell size in several HCC cell lines having endogenous mesenchymal features. In
Western blot analysis and immunocytochemistry, the expression levels of E2A, an EMT-regulating tran-
scriptional factor, were universally decreased in the cells treated with K252a, in concert with increased ex-
pression levels of E-cadherin in some cell lines. In real-time PCR analyses, the decrease in E2A mRNA
levels and the increase in E-cadherin mRNA levels were ubiquitously found. Of note, xenografted tumor
tissues obtained from mice treated with K252a exhibited a significant increase in E-cadherin protein expres-
sion, in comparison with those from control mice. Conclusions: Our findings suggest that K252a has anti-
tumor effects on HCC through, at least in part, reversing EMT. This kind of multikinase inhibitor may help

us establish a proof-of-concept for ciosing escape routes in drug-resistant HCC cells.
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H. Investigation of double cortin like kinase 1 (DCLK1) protein in pancreatic NET
(PNET)

Yu Ikezono, Hironori Koga

In 2010, WHO introduced a new classification called, “neuroendocrine tumors (NETs)”. These were
previously referred to as carcinoid tumors or endocrine tumors. Among NETS in various organs, pancreatic
NET (PNET) has recently attracted the special attention not only of basic researchers but also clinicians,
since the molecular targeted drug everolimus, an mTOR inhibitor, has come into clinical use as the first ef-
fective treatment for pancreatic cancer.

However, detailed underlying mechanisms of the tumor cell proliferation, anti-apoptosis (survival), in-
vasion and metastasis have yet to be precisely determined. In particular, the reason why even small-sized
NETs are highly metastatic remains largely unknown, prompting us to undertake further investigation.

Accumulating evidence suggests that DCLK1 is a putative marker for intestinal and pancreatic stem
cells, including cancer stem cells (CSCs) in these organs (Gagliardi et al., Pathol Res 2012; Nakanishi et al.,
Nat Genet 2013; and Bailey et al., Gastroenterology 2013). Recently, we have reported that doublecortin-
like kinase 1 (DCLK 1) was highly and diffusely expressed in human rectal NETs (Ikezono et al., Oncol Lett.
2015).

In another immunohistochemical study of PNET, DCLK1 was clearly and diffusely expressed in the
tumor areas in all of the 15 PNET tissues used. The protein was also detected in the human PNET cell line
QGP1 at both protein and mRNA levels; however, the expressed form of DCLK 1 was short and lacked dou-
blecortin domains. Therefore, we established full-length DCLK 1-overexpressing QGP1 (QGP1-DOE) cells,
showing morphological alteration reminiscent of epithelial-mesenchymal transition (EMT). Indeed, Slug, a
representative EMT regulator, was robustly expressed in the QGP1-DOE cells compared with control cells
at both the protein and mRNA levels. A similar trend in upregulation was demonstrated with other EMT
regulators, such as E2A, Twist, and N-cadherin. The QGP1-DOE cells exhibited increased cellular motility.



Knockdown of DCLK 1 expression using siRNA technology restored both changes in cellular morphology
and expression levels of the EMT-associated molecules.

In summary, enforced expression of DCLK1 induced EMT in QGP1 cells mainly through upregulation
of Slug expression. Therefore, it is speculated that high expression of DCLK1 in PNETs is, at least in part,

responsible for the highly metastatic potential of the tumors.

DCLK]1 expression in human PNET tissues
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EMprol, 4. INSOMBKICBI LW TFORETOT7 7 AV 2BEL, xCTDH
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I. Expression of CD44v9, a cancer stem-cell marker, in human hepatocellular carci-
noma cells

Fumitaka Wada, Hironori Koga

CD44, a major adhesion molecule for the extracellular matrix, has recently been identified as one of the
cell surface markers associated with cancer stem cells (CSCs) in several types of tumor. It has recently been
reported that the CD44 variant 9 (CD44v9) interacted with xCT, a glutamate-cystine transporter, thereby
contributing to increased intracellular synthesis of reduced glutathione (GSH), a strong scavenger of reac-
tive oxygen species (ROS). Such a mechanism has been shown to confer ROS resistance to CSCs that
highly expressed CD44v9. The function of xCT is inhibited by sulfasalazine. Therefore, delivering this
agent to CSCs may be a promising therapeutic strategy.

In our preliminary study, we found clear immunoreactivity to the CD44v9 protein in a small number of
cell clusters in two of 10 cases of moderately and poorly differentiated HCC tissues. In Western blot analysis
of the CD44v9 expression in human HCC cell lines such as Huh7, HepG2, and KMCH-1, we demonstrated
a cell-type dependent amount of the protein. We are going to further investigate whether the cells are sensi-
tive to sulfasalazine in an xCT-level-dependent manner with the use of various assays, focusing on prolif-

eration, apoptosis, and sphere formation.
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ZFEITENHON, RBEHEFELL THREDANHFTFINTVEERFTH £T, ROWMET
{3 Notch HIFIFI DB GIC K DBET H2BELBATHERNGFEEFEIT2EEZHONILE LR, E
5O R sk BAE R T (Placenta growth factor; PIGF) DOFEHRBEIZL D, Notch #Ifl# O HilEE
PRORIGDEBENPECSZBZFAALELE (K1), IS OERRIIAHEREHEBZANEO
HEFF E LT, Science DHfik#E. Science Advances IZIB# I N TH YV £ (Science Advances
2015; 1-No.3), ZDHMIZIZ, E&BEERIC BT AT EEEOHEERICDWTH I ESE
WMERBFREEZHOVTHEZT>THBOELE (B2).

J. PIGF-induced VEGFRI1-dependent vascular remodeling determines opposing an-
ti-tumor effects and drug resistance of Dill4-Notch inhibitors

Hideki Iwamoto

1 worked at the Karolinska Institutet as a postdoc from 2012 to 2015. My supervisor was Dr. Yihai Cao,
who is one of the world’s leading researchers in the field of tumor angiogenesis. His specialty is molecular
mechanisms of tumor angiogenesis and lymphangiogenesis. I participated in several interesting projects in
his lab. First was a project regarding the Notch signaling pathway in tumors. The Notch signaling pathway
is involved in the embryonic phase, which regulates angiogenesis and maturation of newly formed vessels.
Moreover, this pathway is also an important pathway in tumor angiogenesis. Notch inhibitors are promising
as anti-cancer drugs. Several clinical trials using Notch inhibitors are currently ongoing. What 1 found in this
project is that different cancers show different responses to Notch inhibitors. Notch inhibitors inhibit tumor
growth in normal cancer cells. However, they promote tumor growth in cancer cells that over-express pla-
cental growth factor (PIGF) (Figure 1). The results of this project have been published in Science Advances
as a collaboration with the Division of Gastroenterology, Department of Medicine, Kurume University
School of Medicine (Science Advances 2015; 1-No.3). In other projects, I have studied the molecular inter-

action between metastatic liver tumor and liver using confocal microscopy (Figure 2).
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BJ1 (Figure 1)
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Vascular response in tumor treated with Notch inhibitor
Red; Tumor Vessels, Green; Pericytes

2 (Figure 2)
SRFE VRIS & FEE o0 M B Bl 6%

Interaction between metastatic liver tumor and liver

Red; Vessels, Green; Metastatic tumor

K. CREMHTFRBONRHEREICHITSFGF21 O#H
ERFFEE © IEMER

Fibroblast Growth Factor21 (FGF21) I3 20054Ficf R I Nz, HEMH L Wil - IBEAH
FAHETFTH Y, (JCllin Invest 2005), FRFEMAMALIIFE, BN, BHMRTH 5. FGF21
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IEENZEEPPAR o ORBFE 25217 C. RHEERCmIEN AR ARICHIE CREMNITET
BIEMNGNOoTVS, THIT, MAMABIFGF21 OEMET I I AR ILADIR G185
HA#HZHEL, BERTFELTOREHZRODBWI EMSAMBEEICHT 2 HREEE
ERDAREENH D, ZOXDITHRIZRBMOPLELS TH 0%, CHFRT A I ATERET S
CHEBEAMICREEERTIEIEANDO I ETHD, BF. CHENETFEBOABAEIIBITS
FGF21 OBENZDWT, E MuEBEL, HCV A APz 2w IR IAEZAVWTHHNZ2ED
TWa, FlEMER. BMI (% #H & CRHEBEHITERDS) 23y FEd@EgLltEgl Ttc
HSHEFRAETIZMP FGF21 BEIIAZICE T, NAFLD TR EF L TWw/- (Figurel), 7=,
HCV I AP 2=y 7RI XD #METIZIPPAR a BEXUFGF21 OEBARHE L ~JUIETL
TWhs, HRMARETIID L ATTEL TWi- (Figure2), CHUSHM:IFH B T3 T? PPAR a
DOFBE T Z4 U TFGF21 O BERTEZHEE, s ORBMAEEICEEL TH2uHEMNH
D, EHRIMKZHED TS,

K. The role of fibroblast growth factor 21 in metabolic abnormalities of patients
with hepatitis C virus infection.

Masahiro Sakata

Fibroblast growth factor 21 (FGF21) is a member of the FGF superfamily expressed in liver, muscle and
adipose tissues. FGF21 is a metabolic regulator of glucose and lipid metabolism, and is induced by peroxi-
some proliferator-activated receptor (PPAR) a in the liver. Therapeutic administration of FGF21 reduced
plasma glucose levels and body weight in ob/ob mice as well as in rhesus monkeys. We investigated the role
of fibroblast growth factor 21 in metabolic abnormalities of patients with hepatitis C virus infection. In this
study, plasma FGF21 level was significantly decreased in patients with hepatitis C virus infection and sig-
nificantly increased in NAFLD patients. Moreover, in the tissues of HCV-transgenic mice, both FGF21 and
PPARa expressions were decreased in the liver and were increased in the muscle tissues. FGF21 might play

an important role in metabolic abnormalities in patients with hepatitis C virus infection.

P=0.0453
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L. W/ARTGF- B I B2 M a7 38 A A B A SR I B 0T XX 5 T 2SS D ol &
Hre (s R

THIZEE C HE B PR

[HE) E4E. B X 2 SRR o b FBIC L 5EEFENHA SN THWS M,
NETCHRLIIEE/LRE (CCly) FEEETFINICLZFHRERE FICTB W T E /N aT KA
(EPC) ZBHT A LickD, FEANERINS & EHITHFEMIEENEEL. FEICER
REREIVDHIILEEZWMELE., Ub L. BREAOEDICIE. RO GBHMBEOMK H
ZNRDPEVHIRETEEZ LOSKHEDRZHIT2BINM0NELINS, SEE SRHHE
PEEZBHIEL, EPCZEHMBRLETONY ¥ —& LEAERTGE- 8 I 27K #ETEAEPCIZ
LBHHEERGTHRORREEZAAZOTHRET S,

(5] Wistar RBEMES » MEEPICHE 2 (8] 6 BB CClL 2 5 UIFEEEZER Lz, H5M0
OIEHE Ty MERIHREPC 2L THE, UTFO 3T TERZITO . CCLIXGREA
A3HBEEH#IRED 1) TELNTGE- B I BSAKRTSAI RETT /I UAINART =%
THALFAARTGE- B I RS A K BEETEAEPC (STBIIR-EPC), 2) BHIV ¥ —F
TS5AIRETFTF)IANARI S —2RAWTHEALEZI Y bO—)LiEETEAEPC (LacZ-
EPC). 3) AR/KE#HEGL, TOHH CClL TG LT, CCLESGHBEIIHBICERL=.
FFERMEIL D FFA & L T Azan B4R, collagen-I, @ -SMA, TGF- B 12313 B Hifk%E Wz g ik
#B L UMEECERNRN 21T o /2. FIRIBREE O & L THKI67 Hilk & H Wiz gl
BbZE TR L=,

[R5 ) Azan BfRIC K 5 FFARAELERIZ EPCIERSMEE (O O —JL#E) I L. EPC-LacZ# il
HTIRHARICEMETHY, sTBNR-EPCHREH TIZE SIEEZRL. LRI X
Nz, FREMRESTH collagen-I, @ -SMA, TGF- B. & HITsT B IR-EPCEMEA THHRITE T
L TWe, Kib7$efhiz X5 FHlifakG 3R T13 EPC IS MERE & U EPC-LacZ #1#i##£. sT B IR-EPC
BB TS M F#amEEE s R Uz, 35612, mRELFEREICBWTD, EPCI R
{ER L U EPC-LacZ R, sT B IIR-EPCHHEEE Tl e E 2D /-,

[Kiam)] BEPCHMEIZ X BB A EE S IFREOKENREN. sTIR-EPCHEICL DTS
BEPRIREINTZ., TOWFICDOWTIRRERN T TH 5. EPCEEMNIFEELE OHFELIZ
MTBHLWAIBREE RV D BT, ISICEMNELRTFEEPCIZEAL, EPC Z#ila
Ny HZ—EUTHW, EPCHEEZMILITTEMT LW HlnfiafiEO i b RRS
it

L. Administration of soluble transforming growth factor- 8 type-II receptor-trans-
fected endothelial progenitor cells reduces liver fibrosis and enhances hepatic
regeneration in carbon tetrachloride-induced rat liver cirrhosis

Hiroshi Masuda, Toru Nakamura, et al.



Background: In the field of regenerative medicine, clinical application of stem and progenitor cell trans-
plantation is particularly promising, and the liver has been a major target for regenerative therapy. Endothe-
lial progenitor cells (EPCs), which are involved in vasculogenesis, are considered to differentiate into en-
dothelial cells, and release angiogenic factors such as vascular endothelial growth factor (VEGF), thereby
promoting local angiogenesis. Previously we reported that EPC transplantation could reduce established
liver fibrosis and promote hepatic regeneration. In the current study, we investigated the hypothesis that
gene transfer can be used to achieve phenotypic modulation of EPCs. Especially, we investigated the effect
on regenerative properties of soluble transforming growth factor-B receptor type II (sTRIIR)-transduced
EPCs in cirrhotic rat liver.

Methods: Rat EPCs were isolated from rat bone marrow cells. In vitro, rat EPCs cultured for 7 days were
transduced by an adenovirus encoding the sTPIIR gene (AdsTRIIR), bacterial (3-galactosidase gene (Ad-
LacZ) as a control adenovirus, or saline. In vivo, Recipient rats were injected i.p. with carbon tetrachloride
(CCl,) twice weekly for six weeks before initial administration of EPCs. CCl, was then re-administered
twice weekly for four more weeks, and LacZ-transduced EPCs (LacZ-EPCs) or sTBIR-transduced EPC
(sTPIIR-EPC) transplantation were carried out for these same four weeks. Examination items were as fol-
lows. 1) the morphometry of fibrotic areas by Azan-Mallory staining, 2) immunohistochemistry using anti-
collagen-type I, a-SMA, TGF-f3, and Ki-67 antibodies, and 3) blood chemistry.

Results: Liver fibrosis was suppressed in the sTBIIR-EPC-transplanted group as compared with the LacZ-
EPC-transplanted and saline-infused groups, and the expression of type-I collagen, a-SMA and TGF-f8 was
diminished at 10 weeks after CCl, treatment. Ki67-positive hepatocytes in the sTRIIR-EPC-transplanted
group were significantly increased compared to those in LacZ-EPC-transplanted and saline-infused groups.
Moreover, liver function tests were much better in sTBIIR-EPC-transplanted group compared to those in
LacZ-EPC-transplanted and saline-infused groups.

Conclusions: This enhanced regenerative acceleration of transplanted EPCs by sTBIIR transter will provide
a novel therapeutic strategy for hepatic regeneration in cirrhotic liver disease patients.
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2. WELERF
WrFEREE
#1%  REFHA

HIED TN — T OMFET— <13, FHFFEE - FE 1B T O cancer stem cell D [F E M & FEH
FORHBEMIY— W —~OFAMORFTH S, BORE - ERBICBWT, sk, HidgE—»y
O—HETHO, BHEORESMICLVESEORNVEMBENEL, ENEERTZEVS
clonal evolution model 25TgME & 11T W /e, T4, FERRIAG & Vo IEHEE b O R % o R B Rk
REDE WEMEAREARMSEEL, BHROLDICEZSESECEREZ®VRT I & T,
EEAERL 415 & W) D cancer stem cell model CEERHMIATEESR) MR I N TWVWS, FEEEIHL A
BEAYNEAPSHFEL TOE, TOREMRRPIZFEDRBBE Y — 1 — 0Ol ICERTH 5,
LoL, BRMEE BOBRMESEHBBRECEBNWTHHET 2O TIZAR VA E WS clonal
evolution model & R HIAHERZMABDLEAKFEBIRBEINTHED, HFRICH T 2EEMED
GHESLERICIIREFRHZEANZVWOSERTH 5.

R OFEBRAREE, ol s FRgICHEOR - fiEMEORIcHEL. FaBMEo~—
H—ZRBEL TS LHERENTVSEA, FED 1 B TH2EGHTETE. BESflaos
EICB R < BHEICHFRMAOY —A—2RH T2, 20X, FHEOBBMEOELE.
FAE, A ICEL TRALRANRZ WD, BRMNEAIEHE TSR ZE05, ZhbD
Mz f CRE LE2ICHRT 2 Z ENFEBREOEDICIINETH 5,

L3 HATL My TLRNVOETH 2 13HEOHRO R SRR Z M S I8 -
REFL TS, BB, (7) REONEHE 279 FHBREL OB InEB 00— BERTYH
EEDREZ 2 DO MRERK. () RIFFEBRSE OBAL 0B E N7 3 D OFMEE
(V) BERFEO 2 D0, KU (T) AREIBRINEL O EE OIS 6 HEE L
THEYD, TS OFFERRER 2 B U TBeBEBNT TS - BT 2 B8 OB 2 BT 5,

Pathology Division
Overview of Research Activity

Hirohisa Yano

The aim of our research group is ‘Identification of hepatic cancer stem cell (CSC) during development
and progression of liver cancer, and establishment of useful hepatic CSC markers for the early detection of
liver cancer’. It was postulated that cancer cells are of monoclonal origin, and a morphologically less
differentiated subpopulation arises due to clonal dedifferentiation in the tumor and closely relates to the
evolution of cancer. This is called clonal evolution model. Recent evidence suggested CSC, a minority
population with stem cell characteristics, closely relates to cancer development and progression. This is
called CSC theory. If such CSC is present in the developmental process of liver cancer, the establishment of
hepatic CSC markers is useful for the early diagnosis of liver cancer. However, it is speculated that hepatic
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CSC markers are useful for the early diagnosis of liver cancer. However, it is speculated that hepatic CSC
may also be produced by clonal dedifferentiation of liver cancer. At this moment, there are many unsolved
problems regarding to the presence and origin of hepatic CSC.

Neoplastic change of stem cell is considered to produce CSCs in many cancers; therefore, CSCs express
one or more of their unique stem cell markers. Similarly, hepatic CSCs are considered to expresses hepatic
stem/progenitor cell marker(s). However, neoplastic cells expressing hepatic stem/progenitor markers are
not always CSCs. Tumor cells of combined hepatocellular-cholangiocarcinoma (ChC), a subtype of liver
cancer, often express hepatic progenitor cell markers without CSC features. Although the presence or origin
of hepatic CSC is not clarified, it is important to find out a useful marker of hepatic CSC because the
identification and eradication of drug-resistant hepatic CSC is essential to achieve a complete cure of liver
cancer.

We have originally established 13 liver cancer cell lines in our institute. They consist of (1) two clonally
related, morphologically and biologically distinct human hepatocellular carcinoma (HCC) cell lines
established from a single nodule, (2) 3 HCC cell lines established from peritoneal effusion of patients in the
terminal stage, (3) 2 ChC cell lines, and 6 HCC cells lines established from surgicall-resected HCC tissues
showing different differentiation levels. We step by step investigate the presence, origin, and characteristics

of hepatic CSC by using the 13 cell lines.
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FHRIIERE 1 3305 2 B AE D PIEBEERE 2 T OB
ERRE  WHET. KE M DERET. PR N KBEA

[H®] H#ifEE (HCC) OAEMEMERERRRECTHRASLEELTED, TOFMIEE
TH5, Ll F4l3. EHNEEHBRERTHCC X OB I/ ~E LB HCCMla (HAK-
1A) EFDOFRAMEICE DA U KSR HCC Mgk (HAK-1B) @ side population (SP) #ifE
AN L. HAK-1B O SPHIRRIZ JESPRIRICH N EMZNEXENREVWI L2 HKEL -
(Nakayama M et al. ] Gastroenterol Hepatol, 2014), 4[8l, HAK-1B & HAK-1A #fif@ @ microarray
EHTICHBNT, FESPHIRZICLEXSPHIIBIC B THBICEBEFRERENLEL TWESTOHE 3
D (ANXA1,JAKMIP3,ELF3) 12 H L THBO £ ENENE L OBEESEZma L7,
[A#EE] 2007 &0 5 2009 FORIC U CUIBRZ N/ZEBEE 5 cm LA F @ 100 FEH] D HCC & & JE
JEEERIZ BT % ANXAL, JAKMIP3 % TAELF3 O %R % G icimat L. £=. FhE
NOFEH & HCC OERFRRE%MR T & OB EME DR 217 /.

[RkAE] ANXAT 12444 (44%) (Borfb 16, FoE326, K114 2B 146,
BAREET 156, BMEEEEBEEE 15#) THCC OHIEE ICHBM, BEMEHROREDY
BeMIRERRICEE T, 2HESRECEMGHBEREERICZ< ARoNiz, JAKMIP3 341
Bl (41%) (P51E30F, KL 116F)  SEREE 136, BHMASER 15 #, BA0HSEE g
FEAY 126, IREE 1 4 THCC OMMEEIZEMYE. MlREICE X 2 EMIXZHEEESRICE <K
5L HCC D 68.8%ITBM TH o /=, ELF31Z 5141 (51%) (h5r{k384l. K134 ; 2k
ERER 17, BMEEE L7 H, MM EEEEE 166, BEE 1) THCC OMEEIz
B, BENICOEAMICEMEZRLE. ZHEESEO68%, KS/{LHCC D 86.7%I2H 1
THIRERREETH o=, £/, ANXAL, JAKMIP, ELF3 OHEA=ZXa27{L, Fh5DE
517436 LA EORERNT 6 RiDEFAIZHIRL T, AEICTFEARARTH- .

[#®538)] ANXAL, JAKMIP3, ELF3 3 Z#Hi & BB MEHCCITRBE B RN AHMIZH D,
TN EFHKBETHEFIITFEARTHAIENREINE. EBRBEOHM/NZBETH FEEZH
FET HEE marker L7320 2 AHAHEM AR I N,

Identification of new tissue biomarkers to predict biologic features of hepatocellular
carcinoma

Yoriko Nomura, Jun Akiba, Sachiko Ogasawara, Osamu Nakashima, Hirohisa Yano

Aim: The treatment and prognosis of hepatocellular carcinomas (HCCs) are closely related to the biologic
features of the tumor. Thus, identification of biomarkers that can reveal the biologic features of HCC is
important. Previously, we isolated the side population (SP) cells from 2 HCC cell lines established from a
single HCC nodule with histologic heterogeneity and confirmed that SP cells were more aggressive than

73
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non-SP cells in HAK-1B cells (Nakayama M, et al. J Gastroenterol Hepatol, 2014). We further performed
¢DNA microarray analysis of SP cells isolated from the 2 cell lines and found 11 molecules with increased
gene expression in common. In the present study, we immunohistochemically examined the expression of 3
of these 11 molecules, i.e., Annexin Al (ANXA1), E74-like factor 3 (ELF3), and Janus kinase and microtubule
interacting protein 3 (JAKMIP3) in HCC tissues, and the relationship between the expression and biological
features was evaluated.

Materials and Methods: We used 100 cases of HCC (< 5 cm in diameter) obtained from patients who
underwent curative hepatectomy at Kurume University Hospital from 2007 to 2009. Immunoreactivity of
ANXAI1, ELF3, and JAKMIP3 was evaluated by means of IHC score obtained by multiplying intensity of
positive cells (0, 1, 2, or 3) by area of positive cells (0, 1, 2, or 3). The relationship between each or the sum
of IHC scores of 3 molecules and clinicopathological parameters (e.g., histological differentiation, portal
vein invasion, intrahepatic metastasis, and so on) was examined.

Results: The IHC scores of ANXA1, ELF3, and JAKMIP3 were significantly higher in poorly differentiated
HCCs, in HCCs with high incidence of portal vein invasion, and in HCCs with intrahepatic metastasis. The
sum of 3 IHC scores showed the same or even more significant results. When 100 cases were classified into
2 groups according to the summed IHC score of 3 molecules, the low IHC score (< 6) group showed
significantly better overall survival than the high IHC score (= 6) group.

Conclusions: ANXALI, ELF3, and JAKMIP3 are strongly expressed in HCCs with more malignant biologic
features and poor prognosis. Immunostaining of these 3 molecules in biopsy HCC tissues may be useful to

predict the biologic features and prognosis of the patient.

ANXAL, JAKMIP3, ELF ORHRLF &L DRBR

Annexin A1
Total score{sum of ANXAIL score + ELF
score + TAKMIP3 score) £05EMBAfR

& = Low total score (<6)
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5 b H . 2l
\ }_’ - High total score (36)
E 3
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