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The melanoma differentiation-associated gene-7 (MDA-7) protein, also known as interleukin-24 (IL-24), is a novel

candidate of tumor suppressor that can induce apoptosis experimentally in a variety of human malignant cells. However,

there have been few studies about its role in colorectal cancer. We performed immunohistochemical detection of MDA-7/

IL-24 in 399 tissue samples from primary colorectal adenocarcinoma patients using a tissue microarray. Western blotting

was then done to confirm the immunohistochemical observations. MDA-7/IL-24 immunoreactivity was observed in 116
(29.1%) of the 399 colorectal adenocarcinoma cases. Analysis of the MDA-7/IL-24 expression by Western blotting
confirmed the immunohistochemical results. The tumors with a negative MDA-7/IL-24 expression more frequently
showed poor differentiation (P=0004), lymph node metastasis (P=0.001), deep invasion (P=0.008) and high stage
(P=0.001). A subset of colorectal adenocarcinoma revealed a decreased expression of MDA-7/IL-24, and this was

associated with progressive pathologic features. These findings suggest that loss of MDA-7/IL-24 expression may play

arole in tumor growth and progression of colorectal adenocarcinomas.
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Fig. 1. Tissue microarray (TMA). (A) TMA paraffin block of
colorectal adenocarcinoma; (B) Immunohistochemically stained
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Joint Committee on Cancer, 2010) 5 U8 2sH F4S
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Fig. 2. Immunohistochemical findings of MDA-7/IL-24 in colorectal adenocarcinoma tissues. (A) In the normal colorectal mucosa tissue,
the glandular epithelial cells were strongly positive for MDA-7/IL-24. (B) A well-differentiated adenocarcinoma showed strong positive
expression of MDA-7/IL-24. (C) A poorly differentiated adenocarcinoma showed negative expression of MDA-7/IL-24 (><200)
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Fig. 3. Western blot detection of MDA-7/IL-24 in the tumor tissues with a positive MDA-7/IL-24 expression (lanes 1-4) compared with
the tumor tissues with a negative MDA-7/IL-24 expression (lanes 5-8). Equal amounts of protein were loaded and separated on sodium
dodecyl sulfate-polyacrylamidegel electrophoresis and subsequently transferred to a nitrocellulose membrane. Immunodetection was
performed with anti MDA-7/IL-24 antibody. Anti B-actin antibody was used to control for equal loading. The Western blot analysis showed

consistent results with the immunohistochemical study.
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Table 1. The relationship between MDA-7/IL-24 protein expression al., 2002; Fisher, 2005). 227 MAFS tdo= 3t 2
2;12: icr}:)r;;(;og:ttil:r)llt(;glcal characteristics in 399 colorectal adeno- AT A% o] FWLEE MDATIL-24 Thilo] uka
- . MDA-7/IL-24 expression <—>] e el e %i_ °S MDA7AL-2451

gﬁ;lrl;ggﬁlgggwal Negative  Positive P value &o] %‘oobjﬂ::ﬁ 7 Alel oS Arfste] o] e] A

(n=283,%) (n=116, %) TE% dAFS & T ATk
Age 0.991 S e @ Aol HezA s JA)
<60 118 (70.7) 49 (29.3) S =3 AHAA FE v]Ele] A EA MDA-7/1L-242]
=60 165(71.1)  67(28.9) ol 2 o] 748kS 7HEe)S) (Patani et al., 2010), I
Gender 0.138 Qre] 7ol = HAHECI M MDA-TIL-249] Wl 1
Male 146676 70624) o] £& dFsh PAZE 98-S washylCHishikawa et al,
Female 137(749) 46 (25.1) 2005). ©]= MDA-7/IL24 ©h#l ks 7427} P4 #o]
Tumor size P 2 zgw v ganE arE folsbl wlel
<5cm 104 (67.5) 50 (32.5) o)) MDAZAL-24] Blalo] shate] o] ol Tao] ole
=>em PD 6069 ;21% FAEAL & A5 7.%?%}; %‘L;;% ok —’; ;’:91
Differentiation 0.004 .
Well 170661 87(339) 31, ©]i= MDA-7/IL-24 @ WS of g Qo] o ¢ X%
Moderate 80(748)  27(252) = ARY T gl The s AMsET:
Poor 23(958)  1(42) TUAHE ol A19] MDA-7IL-249] 8- A EAEAL
Others 10(90.9)  1(9.1) Frie, 3 ohMlze] 1, A sk Wk AK(bystander) %
Lymphovascular invasion 0.130 TG G, T 2d 243 B duEA A8 AR
Negative 221(69.1) 99 (30.9) Sl digh 5285 3 ot 2850l HeiA
Positive 62 (78.5) 17 (21.5) ) THMhashilkar et al., 2001; Ellerhorst et al., 2002; Fisher,
Lymph node metastasis 0.001 2005). 131} MDA-7/1L-249] &5 &4, & A9
Negative 137 (64.0) 77 (36.0) 9] 71AL o}7 ¢As] WA A= 9Tt MDA-7/1L-24
Positive 146 (78.9) 39 (21.1) o] HelA FokolA7]%o Bu|(HE 9)), H]EH|(HE
Invasion depth 0.008 U) A2 B2 3] o]Fo]Arta 1o 7 th(Sauane et
Mucosa 00 2(100) al., 2004; Su et al, 2005). %1% MDA-7IL-24% ThE A}
Submucosa 5(55.6) 4(44.4) olEFIolT GALEF 7S 7bH 3 2lo], IL-20R1L-20R2
Musde 20069 2068 i ILDRIL0RE EFE AEED #8708 59
>Pericolorectal tissue 252 (73.7) 90 (26.3) _ _
ARggehal oA Qlth Abe| ERR1S = 8Ael Adet
ACE stage oot o] f=gAlo 9|23 Janus Kinases JAK)S EAI3}A]7] 2L
I 24(47.1)  27(52.9) = =
I 11269.1)  50(309) 22dste JAK oJ3) &A1 o2 El2Al Z7)7h 4k
m 137(792)  36(20.8) 3} ). Signal transducers and activators of transcription
v 10(769) 3 (23.1) (STAT)9} 7H& A2 Ul dlo] JAKS <& ¢laksle

& 34 3lE STATZ} heterodimer FE|E 3 W& So7}
target gene®| AAFE S7HA1Z1TH(Dumouties et al., 2001).
AtelEZRIO R A-g3h= wH]Y MDA-7/IL-24%  ©]
JAK/STAT 7325 $sto] SFEaUA oA, Henks

24 9 AT Aol Belshs A waAA

i

Mo 12 X oM

A ghchar B3k th(Patani et al,, 2010). ©] &%= A ZAA AR 7)%5S &= Ao R FAATHLebedeva et
A, AAFet, AR, nEAMEE 59 LA al., 2008).
oA T AL} AEAAAE fFEshs 50]4dS Kol H1E MDA-71L-242] 784 42 JAK/STAT 421 &

o
O

[e) pi
= Ao 2 HIE S tH(Mhashilkar et al., 2001; Ellerhorst et A 29} Avte] TX|9k MDA-7/IL-242] Eo|& =
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A7) 5o] o] ARl s ofEshE A ol etar
us] A th(Sauane et al., 2003). H]3EH]3 MDA-7/1L-242] Al
E U S AlEE A Ho)E Ao R o] Fo]x
u], MDA-7/1L-249} ER A 23] A& 2802 FR 2
Egz ghge A oy A0 ol o8 &
AlZEAFEAL hie] wbg ZRAR olozivhal B alE Tt
(Su et al., 2003; Gupta et al., 2006). ©]23} B]&ZH] &E)o]
MDA-7/IL-24%= A EAMEALE 28k oY 2laxd
71-e Qe Fol TF 5olF TFAA7IsS L
LU=

ShHA MDA-7/IL-249] X5 EARJAZA ] 7kA]7F <A
TE 3 UTh AAMDA-7> FE2 3ol A g8ty A&
P en, WAPd ama Ajtete] FUH dedes o
Z1tkar 98 % tHChada et al., 2006). @4 Ad.MDA-7
MY Gee SATS 3 oy uPYe] T
U FYS B Al A ANA dF
(Cunningham et al., 2005; Tong et al., 2005). A&}
E TUAE Halled e Wi Y
7HA = wH]E MDA-7/IL-242] AF 58 AdMDA-7
PAFAAR 5 AFEE F AE 7S AT
(Mhashilkar et al., 2001). sF<]%F & 24 7)ol gt
bAgt olalel vEe] AsARA ] HES fld o B
< AF7F AlgEojoF & Aotk

ArHo g B oo = 39909 W

(

fo |o o

o
O

2 Sdlel 44
& AARTNA MDA-TIL-249] W Adlo] B3 o §-
2o} # 9lon] MDA-7IL-249] WAxA 384 A%
o] AxAte] of Fijote] F-83 HHZ o]8=H F 9l
S5 F9YsIt) aA e MDA-7/1L-24 ©hio] oot 5t
ko] A m FARJARA] Aol 7VseAE YiFskal o
T=5 45T = = ARZ o]8H7] 28IA= MDA-7/
IL-24 8 9-&o) w2 A= B3} ShA] MDA-7/IL-24
chl o] 2 7l tigh Ag7F Bed oz Al
24T}

ZALe| 2

o] w=E-e Folrlaku wuATH] A9l oto] A
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