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Hox B13 in chromsome

7 O [T, AT .
3} } X | .
£k 8, ToomE L ARE ERgER g
2 RE I AT
Clgdgoag b
k128
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' 2¢|4K ' E_IJioh 21J|2K X EOIIK
2100124897 box B13
HOXB13

Hox B 13 (mRNA) 1269bp

it

B KRR B HAagctgge
P
®e 2 B ERgocg:

ERAZECTERZC ORISR A C R N R
Aagcggcgectancgcigalgectigetgicanc

BEEa =

ACCCNRCCC IR

HEERACE atggttactttggagegEgtactactcctge

CRARTRICCCRRMRECICECIRN NN CCCIEIRCCCRgRCARCCNCCCIERCCECRINCCCCRCERMRACICCCNCRECCRRE
28

s Pt tggccagitace
EEACcRIgICIgiERigcagacicigERIgctccigRagancegs cocalpancicocipiiporricic gacagitaccag

tettgggotetegetgRiggetag:

L "= LS L rrggangRc

ARCATIIECARACICCARCEERECARCACCCICCIEacEeCIgegccIiticgicEcgEccRcnagaanccalticcgiaca

= REARCERRAR

HCeCIRER IR L BERERE

guccactggoet




CGAATGCAGGLGAL A AT T AAMAC GO T 1 AT T LG C TG TGUGTAGALL GAGC THUG TUCLCCCTAGATT ACT

GCTTACGTCC AATTT Yeer
CCTERECTCL Cx € ALCCAAGGATATLS TTGC b TCTGALCAGCCALLT
s b S
GLAGCCAGGTACCTCRLGCCGT ToLar TTCCRAMGACTLTC CEGTGGG
il ee —
lﬂmJ ;a(mm:t EE!&IEAE!IW(E"_H&WTGCE!E%W --‘W‘Wﬁ
TTCGT

COTRCCTTATHS T TACT TTOAAGGC GROTACTACTCE (TCOCTGAMCCCTGTGECORGECAGE CACCCTGUCCOUGTAC CCRGCRAMCTICREABRECGE |
c T

GOACGOAATALCARTGARAL C

S ST ACTS TSI TN ATE O TA SN ATIACC T ST ET O MO TCTIoer g TeeTesan .,

CCTTOT TCAAAL C TCY

A BACTOCLTRTTGEC ¥ TTGGGE TETCGETERTNG - CLTTTTGEAAGET

TEELLCT TG TETCGETC TTGTC TECG

st peroposany Tgercecs posear i e

TC TG T

TAAC T

ATTGTTCAMG TAGTEO T TEC TG TO TG GT TP AGALL CG T E G TEETUGRACALL L TC LU GLTCTAATGE TAGACCAAAGTCTTGGL GLCCCAGTTTC T TTC TTCCAAGAGCGRTT
AMGAGATLTELTTRL A o AGGAACC TG ARG TG CANGEACTCTEETG

CCACTTCTTEICS TETC TCECTT: e TGLACGOT TECTEA

Acacoeeedt. € € TECTROACTEY —%mmmc:gm:sumn

TOTCCGUGGATCTCTGT CGAC TCGCCGUALC CATGGGTCA] GTCOCTCTGLCT

CEGTT . CATAATCATTCA \PAATEACGATAAL o

COTAMGELTTTE TTUGAC TGTCACCGTTATTAGTGC TATTUGTCA

Information of Hox B 13

«  acgetgatgeetgetgteancta Primer A
+  cgacatgactcccigitgectgig Primer B

acgetgatgectgelgteanctatgeccecttggateigecaggetcggeggagecgecanageaatgee
*  Aacceatgeeetgggglgecceaggggacgtecceageteeegtgectiatggitacttiggaggegggtactactectge
*  cgagigteceggagetegetgaa
*  BEaaga
*  tggacgigtetgtggigeagacteigggigetcelggagancegegacaigactcoetgtigeeigig




Hox B 13 primer IC& % PCRE#)

492bpbp
369bp
246bp
123bp
| PCREMOTA-2O0—=>7 |
1

1
PCR product
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REFBAROHBENSRNAZEH L.
WIEE L7=cDNAZPCR L /=&MW

492bpbp
369bpbp

246bpbp

123bpbp

REAFAERR

The result of the invasion assay-Trial #3

the number of the invated cells Ratio of the invated cells

12Hr 24Hr 36Hr 12Hr 24Hr 36Hr
SKOV-3 484 1332 197 1 I 1
P.V.L 456 1320 1108 0.942149] 0.990991) 0925647
PILI 128 912 526/ 0.264463| 0.684685| 0.439432
P.IL2 182 500 455/ 0.376033| 0.375375/ 0.380117
P.IL3 220 125 443) 0.454545) 0.093844| 0.370092|
P.IL6 § 180 63| 0.010331] 0.135135] 0.052632)
PLL7 7 210 346| 0.014463] 0.202703] 0.289056|

PVL;vector only, PIL1-7:inserted vector
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The invasion assay-Hox B13

1500 &

1000 |
# of cells =
500

a4 i3
¥ ledl2H 1 1'11H
HIE 7 —— o —
Legend:




Hox B7 (mRNA)-1359bp

cititggtgtaaatetggactctaaticigtaatatalcaaggaatctcglaaaace gacactasnacgtecctgecta
caaalcatccggecaaattatgagticatiglaltatgegaatgetitatitictaaatatccagectcangtteggttt
fcgetace glitgeliceaaceeccagegeccgggetatggagegggiicg
gacgeticclicgeeggelcgalgeaggpeliglacCeeg e RRRE L B ECal RCEE EOCARAECECERCCRECEIcta
cgeggeeggetatgggelegageegagticelicaacatgeactgegegecciiigageagancciclccgRggigtgte
ceggegactecgecaaggegacggecgecanggageagagggactcggactiggeggecgagagtaacticeggatetac
BAlgCgaagcicagRancigaccy EABECCRCCag; gelaccagaceetggagelggagaa
geaaticactacailcgetacelgacgeg gegeegeegeatcgagalcgegeacgegeictgecteacgganagacaga
W'WWWWFWWW
asmgmsﬁdggpugﬂmwmmmgtmwamm

cectetitaatgetgtetitgtggactgigggtetggac gtggtigectg tgtgeetecgeeticee
agcageggeaccaaggggectiagggagececaanacctaccacicgegtgitceccaagegeenigeigetgetgeng
cticcegicecocagececatgeleccittacaticigtglgtatctasaggatgganaaataaaacgeaattanaaat

Hox B7 mRNAP"] T® PCR EY&H

STGTARATC AATATAT G COACALT, TCC! 1T
GAAMAAC CACATTTAGACC TGAGATTAAGAC AT TATATAGTTCC T TAGAGCATT TTGOC TR TGATT TT GCAGGCACGGATGT TTAGTAGGC COGTT TAAT,

TAACATAATALGE

TLTA; ¥
ACATAGATTTECTACCTTTTTATTTTGCGT TAATTTTTA




Hox B7

“atigtattatgegaatgeltt — sense primer  {107bp-128bp)

_L-antisense primer (344bp-367bp)

PCR Product-
cattgtattatgcgaatgctttattttctaaatatccagectcaagttcggttticgetaccggagecticccaga
acaaacttctigtgegtitgettccaacceccagegecegggctatggagegggticgggegettecttege
cggelcgatgeagggetigtaccceggeggggggegcalggeggpecagagegeggeeggegtetac
geggeeggcetatgggctcgagecgagticcticaacatgeactgeg

The entire length of PCR Product- 260bp -

eIt is created by Hot taq and purified in order to use for the further

application.

Hox B7 PCREY) (260bp)

492bpbp

369bpbp

246bpbp

123bpbp




T-Easy N9 4 — & PCR EEY)

Hox BTDPCREY & T-easy NI & —|_1&
ALT7 S5 XXy RDNAZPCRU=HER

492bp
369bp

246bp
123bp

10



T-7 & Sp-6 primer CPCR% L,
@A LUJPCREWZHRLER

492bp
369bp
246bp
123bp

T-7& Sp-6 primer CPCR% L.
A LU/PCREMEHR LUER

€D 2

492bp

369bp

246bp

11



T-casy RIF— las < »
260bp
)

T-easy XJ & —

HIRREEZRECORI T L /=
DNADWERHER

369bp
246bp

123bp

12



T-easy and ptracerCMCV2

s s
Insert:260bp
ste_| =
le—— | 2X6bp
= [T A

pTracerCMV2

13



FEAEERE S ERTEARME (68MT D) OFOKRAFRS R
EFORBIAREBTHS

r
-
y
.
b

s | ORMA™]
. P T
- -----------
A EPETTT T P T e T
A4 T Ty T
As [ EEETITTRREE]
IV, _—se sl i
Il &8 = s®% ==
NXle = seese , =
Al0 =
Al3

EMCA NORMAL

B2
B3

B4
BS
B6
B7
B8
B9
B13




iy = NORMAL—|

7
h &

Q
(=)

C10

Qo QO
l'\_.)’_'

0
=

— EMCA — [ NORMAL—

M s T |
> T T T
o+ T
.. == meeeee]
v TR 1 Y Y
N e R e
DI Y
D12

D13_




Overexpression :HOX B13,A7,D13
then confirm by using realtime RT-PCR assay

T

Tiaesersswnn  1~6:from cancer cell line
ik 7~12:from normal

HEX AT

Suppress expression:HOXA10,A11,D3,D4,D9,D10

o8 oos
05 0.08
04 aEnz 0.08
LLL.
g LE L 0.63 asm
o i
o 0.0

1T 2 3 45 6 7T 8 B 10102 1 2 3 45 68 7 8 % 101112

HOXATY

HOX 09
on

0.06
0.06 - 0.08
fugacd 0.04

b aEm s nmm

a.02 002 axn
o 0.01
°

T X 3.4 35 67 8 91012
T 2 3 4 85 6 7 8 % 10 K2

rexon
0.04 6.2
0.03
0.8
LLE
o0z asn a1 :::f
.01 0.08
L]

123 4587 898 10112 uixlos.‘rll“‘ll‘!l




Transfecting antisense DNA of HOXBI13
into endometrial adenocarcinoma cell
line(AN3CA) by electroporation

* Any information about this step

¢ About HOXB13 cDNA fregment

acgetgatgeetgetgteaacta
cgacatgactccctgttgectgtg

acgetgatgectgetgteaactatgeceectiggalctgecaggeteggeggagecgecaaageaatgeacecatgeectggggtge
cccaggggacgiccccageteccgtgecttatggtiactiiggaggeggglactacteotgecgagigicecggagetcgetgaaace
ctglgeccaggeagecaccetggeegegtaccccgeggagactcecacggecgggaagagtaceccagecgecceactgagtily
cettctatccgggatatcecgggaacctaccagectatggecagttactggacgigtetgtggtgeagactctgggtgetectggagaac
cgegacatgactecctgtigeetgig '

* About the method of how to make HOXB13 fregment

Assembly line of making HOXB13 fregment

- T ; Reverse Transaniption System
cell fine or RNeasy Mini Kit - -r.'DNA
endomirium tssve | — o

HotSwrTag Master Mix Kit

= Screen the cells and tissue for HOX genes expression.

5Y i &
Quanttect SYBR Green PCR K:“‘ For ime PCR
PCR Gel Exuaction Kit and

s . sl QlAguick PCR Purification Kit OXB1 3
Expand high Fidelity PCR System o yown 14 g - i XB i:mlh

dearophoresis

HFE Ky i




POEM T esy Vector Sjaem | g midDNA | Ul ax ™ + TN -
HOXBI3 inMAN Y DHS a 61" M Comperen: Call
ligaion > | including m{tﬁa fregment s : ri
tmasformation

T = LAGEN plawmid Mosi Ki
el e - {__,,mmnm-lwmm Restriction eazymes
propgasion isolate rocomb plmmid DNA o vk st cia Bl
plesmid DNA from E.coil

B> Thermo sequemase Cy5.5 dye
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Transfect the linearized recombinanting pcDNA3.1(+)vector
including HOXB13 antisense DNA and linearized
pcDNA3.1(+)vector into AN3CA by electorporation

AN3CA
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Transfected cells were selected by 500nM G418
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electroporated cells change to 500nM G418 medium

about 3~4weeks

—_— e
Change medium every two days

only transfected cells left




Invassion ability assay

Determine Percent invasion:

Mean# of cells invading through Matrigel insert membrane

%Invasion = % 100
Mean#of cells migrating through normal membrane
cell AN3CA pcDNA No.3-5/1 No.3-5/2 No.3-5/3
(control cell) (test cell) (test cell) (test cell) (st cell)
#ell invadi
(ncemmal chapey [55 {38 [96 |38 [36 [37 [24 |0t [i28 | 186|113 |41 |10 |7 | 131
Mk 4625+ 11.45 36.87+24.80 97.58+28.87 146.91+37.47 104.33+35.52
(’l“"'li';“‘"") u|s||53 m|91|m :1|zn[u sln]u .51.4|lo
Mean 63.41:+28.97 159.08-+110.50 19.25+11.82 13.63+9.65 13.54+10.56
Invasion :.ml "ml 1.152 |4.947 [2.694 Is.m 0.162 |0.231 |o.m 0.043(0.097 |0.156 o.us]o.m 0.076|
mean-+5D 1.346+0.197 4.277+1.376 0.188+0.037 0.099+0.057 0.138:0.058
P 0.0687 0.0103 0.0134 0.0065
0.0376 0.0341 0.0374




Result
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ABNORMAL HOX GENE EXPRESSION IN OVARIAN CANCER
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Background and Purpose

Recent reports have provided evidence that HOX genes, which encode
transcription factor containing homeodomein protein, contribute to
development of several types of cancer, such as leukemia, lung cancer and
colon cancer.

HOX genes are located in 4 different clusters and consist of 39 different
genes. The function of HOX genes is thought to establish basic body
pattern during embyogenesis by controlling cells movement. After birth,
expression of HOX genes is diminishing or is hold at a low level for tissue
maintenance.

However, as HOX gene is believed to regu]ate the signal information
from cells through the interaction between cells, abnormal expressions of
certain HOX genes may contribute to invasion and /or metastasize in
malignancies through its function of controlling cells movement.

In this study, we investigated expression profile of the HOX genes in
normal ovarian tissues from surgical samples and ovarian cancer cell lines
to elucidate the this possibility.

Homeobox containing genes
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Each HOX gene expresses segmentally
along anterior-posterior axis of mammalian

embryo.

Mice with hox gene deleted show
posteriolized tissue pattem, indicating
HOX genes contol cells fate and are
essential for establishing basic body pattern
of the embryo.

One of function of the HOX genes is
thought to regulate cell movement.




Materials and Methods

1, RNA extraction and reverse transcription

Normal ovarian tissue : Surgical specimens of ovary from patients in Asahikawa Medical College Hospital

Cell lines : SMOV-2 (derived form Clear Cell Carcinoma)  (a gift from Dr.YONAMINE)
JHOC-6 (CCC) (a gift from DrIISHIKAWA)
ES-2 (CCC) (from ATCC)
SKOV2 (Non CCC) (from ATCC)
CAOV3 (Non CCC) (from ATCC)

2, Reverse-transcription PCR (Real-time PCR)

lug of total RNA was served to reverse-transcription, and B -actin was used as internal standard for
adjusting the amount of total RNA.

SYBR Green PCR Kit""(QIAGEN) was used for reai-time PCR with SmartCycle " (Cepheid) after
confirming the appropriate single target band.

Overexpression was confirmed by electrophoresis used by Agilent 2100 Bioana]yzerm.

Primer sequences of HOX genes were refereed from open database.

Expression level of the HOX gene is demonstrated as relative ratio compared to average of that in normal
ovarian tissues.

Materials and Methods i B
Buffer, dNTP, MgCl2 et
Homogenize ? ‘/-
Tissue ' ;
. (RNeasy kit™ QIAGEN) Random primer
] 5 @
| ‘@’ Total RNA extraction @
DNasel treatment
Culture cell

Hotstar Tag r
Gene specific primer (SYBR Green PCR Kit QIAGEN)
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Real-time RT-PCR . ’
Lo Profiling of expression
Q cDNA synthesis > Shomsete, Copneld ) > ’
& Judgment of overexpression
RT-PCR to check an appropriate Electrophoresis

product for following real-time PCR  (Agilent 2100 Bioanalyzer ™)




Primer sequence of HOX genes for real-time PCR

Gene Sense Antisense Gene Sense Antisense

* Appropriate PCR product(single clear band) from HOX B1,C9 was not obtained by RT- PCR

Expression profile of HOX A genes
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*Three experiments were performed and average of the expression was calculated in esch sampl

In normal controls, difference of expression lamong each normal samples was demonstrated within 3 folds.
Thus. overexpression (3 to 5 folds) is illustrated in pink, and (5 folds or more) in red.




Expression profile of HOX B genes
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Expression profile of HOX C genes




Expression profile of HOX D genes
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Schematic representation of HOX overexpression in ovarian cancer
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* Normal controls : N1, N2
Cell lines : ES:ES-2, SM;SMOV-2, J6:JHOC-6, SK;SKOV-3, CA:CAOV-3

Negative control :NC
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*The genes showing overexpression (3 10 5 folds) in examined cell lines are indicated as pink rectangle and (5 folds or more)

in red rectangle. Yellow frame shows no or scanty expression in normal controls.

Conclusions

1, Most of 37 HOX genes were expressed in normal ovarian tissues
examined in various level, however no significant difference of expression
level among normal samples was detected (within 3 folds).

2, Overexpression of some HOX genes was observed in ovarian cancer
cells. The overexpression was detected in the genes categorized Abd-
HOX(HOX 8 to 13) types or in HOX A and B cluster.

3, Loss of expression was also observed in many HOX genes, however
normal stromal tissue of ovary should be examined to address this

precisely.

3, The overexpressed HOX genes that are not expressed in normal controls
may be associated with the development or invasion/metastasis of ovarian
cancer.




