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0% : Kruppel-like factor 4 (KLF4) IZBERCKRBEZILI LD LT DEEBNOER L 7ofl
MCRATHIEERFTH Y, BIZB VT, MREAZ oM & 5 0 SEIEEE
FLLT, 7R M=V ROHHE WD AP BERET & LTEH ZHEiER I T
%. 4[], BE R LR ORBEMBR R Z VT, KLF4 O3B L Z OMBZHELE
& DERHEIZ DWW THRET L7z, BRI KRR ICB W TRER Y LB L 2l s h A
Fizxt L, AABICEIBR S 7z 88 SER & xb g & L 7. GIBRBR R & FV T KLF4 & p53 @
FRGAEITV, TORBLR L RARREERSE (BEFE, 0L, TRZE, V % -
HIRBEE, U o HEB O E, EITE) IOV THRE L. B8R LREAG O
KLF4 OFEBLRIL 51. 1%(45/88) TdH ¥, EFRERBEAER CTORBLR 88. 6%(78/88) L L
Y5 L, TORARKIIEVEIICH - 7. T, BEES Y \HEBES I, FE
=% b o TKLFA ORBREOEKTRAbNZ (P<0.05) . —5 T, BER LR
T p53 DRBAHEIT 82. 9% (73/88) T - 7243, KRR EENSM & A E /2 HEIEMR
XA o7 SEIOHRRTIL, BRERFY LRIEIZIIT S KLF4 OFRB & Bk L
DRICHBERA b, D, AT L= &E R ¥ LR T3 RIZ KLF4 BHED
ETLTBY., AEICBYVTIL, KLF4 OBIE KR F & LCoRIES RWE Shi.
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Kruppel-like factor 4 (KLF4) IZBESCRBEZILL® & T DEMENORRL 2o/ T
B AEBERTFD 1 2TH Y, W, b, TR b—T 2LV o e B OEMBRICE
B2 eBMONTHS "0 7, BIZB W CIERET BB ORBICE ) B
RHMENRHD L EN, AR OIHE LWV S B DEIHEEFLE LT, TR —
2 DOMF & WD A OEEET L LTEL L), BEkicxd 2 ZEitkiz o T
OPBEENTVS MO L L, RERFE EEEC OV TOREID R, —ELE
REIIBLRTWARW'D. Fe, EIHEETE L THaLNS pb3 DRI ME
BB 2 BEEEORAICEERFZBFZRLLTNE L INTBY,—8BOETIX
AEYEREEEOREIC RS Z EABESh TV Y. SEbhbii, BRAER
BRIZ B W TARICEIBR S 7= BB R ¥ L BB RE B O FR BEARRRIR % FHV T, KLF4 &
p53 MHDRBLE A LR (&) ([CFHME L, Z OMEFHEME L 0%
PEIZOWTHRET L, KLF4 ORBURT L RER Y LRBEOEITENSHE T L 2HL
MMZ L.
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1) WrEEts

REFIRZEIRBEIT N T 2016 24> 5 2017 SR, MM T REHE WS BT Sh e’
R Y- bR RBE DOIREALBIRA 100 42 05 & L& FHRBIITARNT L 7. WS
AT A AREFZSORERREFAN 11 Uk SEBWShiebn s L. 7272

L, 100 SEFID 5 B, NSRRI (Endoscopic submucosal dissection: ESD) #%DiB
INEIBRIERF] & FRRTHEBRIRIE 2 AT L2 SERIIXBRSL L, Ak SREE L LT 5-FU
(fluorouracil) + CDDP(cisplatin) ZHEfT L7z 88 SEBI &5 & Liz.

2) JREEAERREAI R

WEZRRMNICITAR N <Y VEENT 7 4 Al (FIRELR) 2RV B
#1223 Hematoxylin—Eosin (HE) Yefa % F\ 7=, S YefaiIHi KLF4 Hifk (ab215036,
clone EPR19590, Abcam, Cambridge, UK. 2000 {Z#&¥R) , i pb3 Hifs (M7001, clone
DO-7, Dako, Glostrup, Demmark. 50 f&FHHR) Z AWz HFERIIEHLEER (i 40

£5) THE L7 WETRBNITHAL 1000 8472 Y OfERa R REoRE 23 HE
L, M3 ZRRMCER L. ok, BI8IREE 24 (6,1.& M,T.) TfTo7.KLF4 3%
BOFMEHEZONTEL, AREREDERELZ R a7 kL. REOEREZRERL



(score 0) , ¥ (score 1) ,Z&f (score 2) ,ZfEf (score 3) IZH¥EL, 1
T DOLEMMBEOFI ST OVNT, 10%2LF (score 0) ,11%-25% (score 1) ,26%
50% (score 2) ,51%75% (score 3) , 76%LLE (score 4) & RXRaTALL 7/~ Fl—&E
ANTENEND R 2T OFEZEEFHL, KLFA ea X 27 & Uiz, 2 OfED 0-3 1% KLF4
&, 4 L EDEE% KLF4 RBidb » &3l L7z, ¥ 72, pb3 ORIBLOFAMIC I, Mg e
Iz BT 2 EEHIE 1000 EdH 72 Y DYufa S - DE|S % pb3 labelling index (p53
L) & L, p53 LI 23 20%2A EDFE% psb3 HEIbH Y & L. Z ORBLREDRIDE &
& BRARIRE R (B AE, S, VR, U 3% - BiRREE, Y iR
48, HATEE) IZ DWW T HBR AT L 7=
3) WEEMELT
FREHAEHTIZIMP 12 Pro (SAS Institute Inc, Cary, NC, USA) Z{#f L, %3 Fr0B
EIIItBREZ AW WTFhbP<0. 62/ EZEH Y & L.

AR FUIEARFZEFEHOANEHR E T M AFCHT MBEZARITRRI LT
5 (KREZ2477) .

wE R
1) &8 ERICEIT D KLF4 3 X O pb3 RBLORERRFZAIRET
EEREERERY LR ME Jufa, Fig. 1A) 2B Y TRETS 5 & KLF4 B
EREOMB CTRIEANBL, KRBT oM THRIEAIHEMIh TV (Fig
1B) . KLF4 DZEE, & 133t BRI p53 BEHEMIMIZEESE OMIfE THREL ] < LR DM
FOCIEREAWTI LTz (Fig. 1C). KLF4 & pb3 (IMERREH 5 & ShBBE#HO
SRR bR S i 101

Fig. 2 IZIIRRMZEBER T EREIES O HE R 8845 (A, x40; B, x200) &4
BYERETA(C, D) &R L7z, B RY LEOEEL T D KLF4 BRI (C) 38 £ 1Y p53
PHIRE (D) 2 ¥ > b L. AR D 5L Tl EZ X 2 7k L7-.

2) BFFEXIR L L7 BRI b BRRIAE B oD BR AR B 2 O A1

Table 1 (ZHEG DS, M, BFEORE, REBE, HLE, ) o B ORE, V) /3

E - BIREE BARPIONRER L. BIERY ERBRE OFEIT TS 67.8 5%
(%iBH 51~88 1%) , PEBIIX B4 74 B, &tk 14 HIl T - 7o, BEEORRILFE 33. lom

T ol TRIEEIL pT0/1a/1b ORI - RIEHE & pT2/3/4 OEITEI T LT 44 FIT



H Y, LTS LE)R T LD 66 Bl L\ b otz V) U EEERIX 41 B TH
D,V U RERELEIMBREIXENEI 29 HlICAH iz, BoRIRHIIX Stagell A 29 4l
LELENhoTE.

3) KLF4 33 XU p53 FEBL & A1l i - b BOBBIE B 0D B PR IR B O AR AT

Table 22 KLF4 & p53 DFEBLL BRKFREFHIEFOHEEMBITOMBRE R L. RE
R b B AR C D KLF4 O3B X 51. 1%(45/88) TH v, EHRIBEREFRLRE TORI
3 88.6%(78/88) & T 5 &, Z DRBELFIIEVMER TH o7z, F 72, KLF4 ORI E
PEDREFIL, TN Z L (P=0.0056) , U L _EEBIERIA A B (P=0.0338) ,H
BREENA O, 72, KLF4 ORBOF E ISR CRIEEOFE L BEN H
ZfEm (P=0.0855, P=0.0823) 234 HAL7=23, 4ok, YER, B DERR, (LB, U X
BRELIIEBRREEIIA LN, — 5T, BRERY L EEAERE TO pb3 D3EH,
L 82.9%(73/88) ThHo7ed, BIKFEZR T L OFEREHEIIA LR o Te.

4) KLF4 33 XU pb3 B & AE R LB E R DO RE

Table 31Z KLF4 & pb3 DIRZEERID R B % /R L. KLF4 IIRZBE S ELeIc DO R
DMET 3 DA T 5 2%, P53 ITFRZEEIZBAfR 72 < ,KLF4 L LB L £ DRBERNF S,

R BRI B Yt DRREE ASEV MRS A BTz

5) KLF4 #3i & R R ¥ LB T3 ORET

TR 13 (AD) @ 33 FEHIZ BT, A—HEAN T, MR T B £ TORMARD KLF4 Zufi X
a7 L EHEHBLUED KLFA et 2 a7 2 Lz & 25, FEZEZRVWHOD, F—
BRAENTOHIREICH DO KLF 4 Yo 2 2 7 BMEVVEM CTh o7z (Table 4) .

z &

BB, U o EEBOBENIEE ALY 2 %L, Bl - IBROES LIEBIETYH
ERE LTTFRABRDEMIEE Th 5. p53 BEFICOVWTIL, FDBETFRENRE
DHFADIRRE CEERLEFZ R L TRV, BERICE WV THAEYFEME OHEIE
E LTV D) DO®ENH 5N, BRKRFHEZENE 7 L OBEIZIT— DRI /2 .
KLF4 B L DO TRICE L CIEBRSRIC LV BT H|ER I TWVS. Tai b
IZ KLF4 BERBT 2EEHOR T EEBEOFRIIRR ThHoz EBEL TS . L
2> L, I CTIiX KLF4 OFEFEBLUITRRGFOEETH Y, BRIV Tid KLF4 DIEFEH



TFHARBLFBENTVS 519, F7, 2017 I Hu HAHE L= A XN (BEE
2118 & &te 17 HEDAFSE) R 2018 ££iZ Yu H ARG L= A Z BT (BHRE 2988 4%
Eie 22 EDOBFFE) TiL, MLERAEDOHE T KLF4 DEREID 5 WVITRBERITTFER
REEha0 7Y, AEB TSN TR LT T R b OB IT S
HRveu,

SEIO bbb OBRRTIL, RERFE _ERBESIZI T, KLF4 1IEF O/ LE R
X LEEERY U AEEBOFEL RVEENRED . ChETHESNLEZR
ER Y _EREIZIIT D KLF4 L BRARREZREF & ORI T, U o Hils8 L BRRR
HCTHEERERBEERH L LOBHLNTR, SEO X S ITEREE L OBREZRLEDD
IRV, e, FEEIXITRLP 2725 D0, A—EANICIBW CTEEIERR OB
& KLF4 BEPMET 2 m A b, R FEHEMEE OFHhD—B) & 72 5 Feetkid &
%. —75 T, IREARRRRRIZI81T B p53 DAY DFEBERIL 82, 9%(73/88) TH
V,KLF4 & B L2 DORBAENE <, BY LEBITxHd 2 Ytk o REE BV MEF 3 A
B, BRRREENR T & OMBEIXAR bhid oz

S E DR FHI 723 TIiX, KLF4 & p53 ORBUZHO W THEEBRBEEIZA DR o7
23, Fig. 2 TiX, A— O R¥ LB RE O .UM KLF4 OFBL R < b, KBS
TEF EFCREEMCHEY T 2 BME CIIREANT o7, ZOH A & IXBAIC
p53 DFEBLITHLMANCEE <, HESMUTHROWEANBEEB I, ZoRakEOEEL, &
SHAEBUR Y b BORIES] D—I53T B b dS, EH & E LR CTIIEEMIT pb3 DB
8L, KRBT D120 p53 DFEII WA L, KLF4 13 p5b3 LT DRIRAT,
EEMTHEL, LT 5T O RENERT S5 LW 5 REER R LRI DRSS
BILLTHHEFINTVA Z L ERE LTV, MARFEIC S KLF4 & pb3 MIFEHITD
WCHERBRYE H 2 AR RETAEFTR Thok .

AH T, WAL FEREN R E IR OEYRE L 72 > TR Y, ARFHEFIT & T b
WIEE AT L TV D, AT, (LFREE LKLFADREBE O BRI L TR
B3, (LEREE DR TOMBREORBUZ X v, {LERIEDOKLFAO BT A~ D EBORKE,
DREIC L DEFREODRTRIN TE ZFREENRH 5. I bIT, SRINAIRIGRHZ
Bt L PR T & UCKLM4R A AL ELOFMALEL B N 5.
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S EOBN T, BERE LEBICIIT 5 KLF4 OFRE & S ENEE L ORI
B4 5, KLF4 ERBANBEOEITLEBE L TWA Z &AL AEICTBVWTIL, KLF4 OE
MHEIRF & LCORESRWEShi.
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Figure 1. Immunohistochemical analyses of Kruppel-like factor 4 (KLF4) and p53
expression in the normal esophageal mucosal tissue. (A) Histopathology of the
normal esophageal tissue in Hematoxylin—eosin (HE) stain (magnification, x200).
Normal squamous epithelium showed positive KLF4 expression in B (magnification,
x200). KLF4 stain was weaker at basal layer but stronger at spinous layer. In
contrast, p53 expression was limited to the basal layer (C, magnification,
x200). Each bar indicated 0.2 mm. Inhibitory role between p53 and KLF4 is

schematically indicated in D.

Figure 2. Representative examples of the expression levels of Kruppel-like
factor 4 (KLF4) protein using clinical specimens (case 1) determined by
immunohistochemistry. (A, B) Histopathologic features of the esophageal
squamous cell carcinoma (ESCC) were shown (HE stain, magnification, x40 in A
and x200 in B). ESCC with positive KLF4 and p53 expression were indicated in
(C) and (D), respectively (magnification, x200).
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Table 1. Patient characteristics and clinicopathological parameters.

charasteristic n =88 charasteristic n =88

Age T classification

Mean value + SD 678 + 9.2 TO 0
Gender Tla 23

Male 74 T1b 21

Female 14 T2 11
Tumor size (mm) T3 33

Mean value = SD 33.1 £ 2638 T4

Range 0-160 N classification
Tumor differentiation NoO 47

Well 12 N1 21

Moderately 66 N2 14

Poorly 10 N3 4
Lymphatic invasion N4 2

Present 29 Pathological stage

Absent 59 0 22
Vascular invasion I 15

Present 29 II 20

Absent 59 111 29

v 2

Table 2. Relationship between either KLF4 or p53

expression and clinicopathological features.

Characteristic p53
Negative (n=43) Positive (n=45) p-value Negative (n=15) Positive (n=73) p-value
Age 68.1+9.4 67.419.1 0.7259 68.6£8.9 67.619.3 0.6864
Gender
Male 38 36 0.2831 15 59 0.0643
Female 5 9 0 14
Tumor size (mm) 34.2+26.0 32.1£27.8 0.3179 27.0+23.7 344274 0.8241
Tumor differentiation
Well 5 7 04514 3 9 0.4211
Moderately 31 35 1 55
Poorly 7 3 1 9
Induction therapy
Present 39 42 0.6479 13 68 0.3980
Absent 4 3 2 5
Lymphatic invasion
Present 15 14 0.7067 13 68 0.5239
Absent 28 31 2 5
Vascular invasion
Present 18 11 0.0823 5 24 09727
Absent 25 34 10 49
T classification
TO, T1a, T1b 15 29 0.0056 7 37 0.7768
T2,T3,T4 28 16 8 36
N classification
NO 18 29 0.0338 7 40 0.5655
N1,N2,N3,N4 25 16 8 33
Pathological stage
0,1, 11 24 33 0.0855 9 48 0.6709
I, IV 19 12 6 25

Kruppel-like factor 4
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Table 3. Positive rate of KLLF4 and p53 expression in each infiltration depth.

All cases EP, LPM, MM sml, sm2, sm3 MP, AD
(n=88) (n=23) (n=21) (n=44)
KLF4 51.1% (45) 65.2% (15) 66.7% (14) 36.3% (16)
p53 82.9% (73) 78.3% (18) 90.5% (19) 81.8% (36)

KLF4, Kruppel-like factor 4; EP, epithelium; LPM, lamina propria; MM,

muscularis mucosae; SM, submucosa; MP, muscularis propria; AD, adventitia.

Table 4. The number of KLLF4 immunohistchemical staning scores in T3 cases.

compartment Range Mean+-SD Median p-value
EP, LPM, MM, SM 1- 4.16=0. 4

y LPM, MM, S 8 6033 } 0.0742
MP,AD 0-7 3.86+£0.24 3

P-value was estimated by the Wilcoxon test. KLF4, Kruppel-like factor 4; EP,
epithelium; LPM, lamina propria; MM, muscularis mucosae; SM, submucosa; MP,

muscularis propria; AD, adventitia.
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Kruppel-like Factor 4 Expression and Clinical Outcomes in Patients with Esophageal

Squamous Cell Carcinoma

Tetsuya KITAJIMA %), Genshu TATED, Tasuku NAGUMOD, Sakiko MIURA D, Mayumi
HONMA D, Eisuke SHIOZAWA D, Masahiko MURAKAMI?), Masafumi TAKIMOTOD, and
Toshiko YAMOCHI!

1)Department of Pathology and Laboratory Medicine, Showa University School of Medicine

2)Department of Surgery, Division of General and Gastroenterological Surgery, Showa

University School of Medicine

Background

Kruppel-like factor 4 (KLF4) is a transcriptional factor that is widely found in various human
tissues. In previous studies, the dual-purpose of KLLF4 has been identified — it can function
either as a tumor suppressor or as an oncogene in cancer, based on its cellular context. However,
there are few reports on the relationship between KLF4 expression and esophageal squamous
cell carcinoma (ESCC). In this study, we aimed to elucidate the role of KLF4 in the

pathogenesis of ESCC.
Materials and methods

We included patients with ESCC who underwent subtotal esophagectomy between 2016 and
2017 at the Department of Surgery, Division of Gastroenterological Surgery, Showa University
School of Medicine. We retrospectively analyzed the correlations between KLF4 or p53

expression and the patient’s clinicopathological features.
Results

In this study, 88 patients were included. The proportion of KLLF4-positive cells was high in the
normal esophageal mucosa tissue and low in the ESCC tissue (88.6% [78/88] vs 51.1%

[43/88]), and this difference in KLF4 expression was statistically significant. In patients with

13



lymphatic metastasis or invasive carcinoma, KLF4 expression levels were low and significantly
lower than in those without lymphatic metastasis or invasive carcinoma. In contrast, there were

no significant correlations between p53 expression levels and clinicopathological features.

Conclusions

In this study, we found several correlations between the expression of KLF4 and histological
grade of ESCC; a low expression of KLF4 is associated with advanced ESCC. This suggests

that KLF4 acts as a tumor suppressor in ESCC.

Keywords : Kruppel-like factor 4 (KLF4), esophageal squamous cell carcinoma (ESCC), tumor

suppressor
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