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Abgract : Objective To study the Hoxd 13 gene expresdon in the children with anorectal maformation (CAM)
and normal children, and to explore the reationship between Hoxd 13 gene and CAM. Methods Hoxd 13 gene mRNA
expresson was detected by RT - PCR in the rectd pouch in both 16 cases of anorectd malformations and 5 norma
children. Results The expresson level of Hoxd 13 gene mRNA was sgnificantly higher in normd children than that in
children with CAM (0.32+0.26 vs 0.73£0.10) , ( P <0.01). Conclusions
involved in the pathogeneds of anorectal malformation.

Hoxd 13 gene expresson may be
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Congenita anorectal maformation (CAM) isthe played an essentia role in the development and differ-

most common gastrointestina disorder , its morbidity
is1/5 000 to 1/1 500. The etiology of CAM till re-
mains unknown. According to studies, epidemiologi-
ca and animal experiments led to the concluson that
genetic factors played an important role in the occur-
rence of CAM!*" 3. Up to now, genetic research
about CAM is gill in the preliminary stage, and most
genetic studies about CAM arejust limited to chromo-
ma level and anima experiments. Little is known
about the geneticsof CAM on the bassof genein the
world. The candidate genes are till unknown, much
less about the pathogenic genest* ®1.

Anima experiments showed that Hox genes
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entiation of gastrointestinal tracts in vertebrates, of
which Hoxd 13 gene was closaly related to the deve-
opment of termind part of the gastrointestina tract-
anorectum!” %1,

Thereis no report about whether Hoxd 13 gene
isrelated to CAM or not. In the current study of the
expresson levels, Hoxd 13 gene in children with
CAM or without CAM was determined by reverse
transcription polymerase chain reaction (RT - PCR)
to explore the relationship of Hoxd 13 gene with hu
man CAM and probe the pathogenic genes of human
CAM.
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Materials and methods

Patients and specimens

Among 16 children with CAM , 10 were maes
and 6 were femdes, aged from 2 daysto 3 yearsold.
Eight patients were low anorectal maformation, 4
children had intermediate anorectal malformations,
and 4 children had high anorecta maformations.

During the operation, 0.3 x 0.3 x 0.3 cm® to
0.8x0.8x0.8 cm’ termina anorectum tissues were
removed , and stored at - 76
tissues 1 cm high above the dentate line of 5 children
with acquired and fistula or rectal trauma were col-

. Termina anorectum

lected as controls and treated with the same method as
above.
Total RNA extraction

Tissues from 16 cases of CAM patients and 5
controls were ground &ter frozen and melted, then
1 ml Trizol olution was added. Tota RNA was dec
trophoresed on 2 % agarose gel and the absorption rate
of RNA at A260/ A280 was detected by ultraviolet

sectrophotometry. The extraction of RNA was
stored at - 20

Synthesis of the first chain of cDNA by rever s tran-
<ription

The reverse transcription kits were obtained
from Takara Biotechnology Co. , Ltd. Ddian, and
the reaction condition was st according to the inr
gruction book. The volume of reaction sysem was
204 1. The oondition of reaction was at 65
(1 min), 30 (5 min), 65 (30 min), 65
(15min) ,98 (5 min),5 (5min).
Amplification of Hoxd 13 gene by PCR

The upstream of the primer of Hoxd 13 gene was
5 - TGCTCCTCTTCTGCCGTTGT - 3’ and its
downstream sequence was5 - CCTGTGGCTGGTC
CTTGGT - 3 . The primer was provided by Beijing
Augct Biotechnology Co. , Ltd. The product of am-
plification was 487 bp. The condition wasat 94 3
min,94 30s,55 45s,72 90s,72 5min,
30 cycles. The volume of reaction system was 25U I.

[B-actin was used as internal control. Its primer
was provided by Shangha Biotechnology Co. , Ltd.
The upstream sequence was 5° - GTG GGG CGC
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CCC AGG CAC CA - 3 and the downstream was 5’
-CTCCTTATT GTCACGCAC GAT TTC- 3.
Thefinal product was 690 bp fragment. The condi-

3 min, 94 40 s,
5 min, 20 cycles.

tion of proliferation was at 94
60 40s,72 1 min, 72
Analysis of the products of Hoxd 13 gene

The products of Hoxd 13 gene andB-actin were
determined by Kodak 1D gd imaging anadytic sys
tem. Expresdon level of mMRNA was estimated by the
brightness of products bands. The relative content of
the products was determined by the ratio of mRNA
dendty of Hoxd 13 gene to the densty of B-actin.
Satigtical analysis

All data were expressed in the form of x
Statistical anadyss was performed usng Student’ s t
test.

+

S.

Results

Concentration of total RNA

Total RNA at A260/ A280 detected by ultravio-
let spectrophotometry was between 1.7 and 1.9,
which implicated that the concentration of total RNA
wasfairly good.
The expression of Hoxd 13 mRNA

The bands representing mRNA of Hoxd 13 gene
was obscure and even disgppeared in CAM patients,
yet was very bright in normd intestina tissues. But
there were no differences among the bands of B -actin.
See Figure 1. The mRNA expresson level of Hoxd
13 genein terminal rectumsof CAM was dgnificantly
lower than that in norma rectum (0.32 + 0.26 vs
0.73+£0.10) ( P <0.01).

Figure 1 The dectrophoretic andyssof Hoxd 13 gene
MRNA in the termina part of the rectum
1- 5 control group, 6- 11 CAM group

- 202 -
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Discussion

The etiology of CAM remains unknown. It is
known that the pathogenes s and pathologica changes
of CAM are very complex, 0 it is often asociated
with other maformations, or gopears as apart of syn-
dromes The spectrum of CAM is fairly wide with
various phenotypes. The genetic pathways of CAM
are poorly understood and more than one gene is inr
volved in its pathogeness. Therefore, it isvery diffi-
cult to investigate the pathogenic genesof CAM!!.

Anima experiments led to the concluson that
Hox gene played a key role in the development of gas
trointestina tractsin vertebrates embryos’ °!. Hox
gene in human beings and mice can be divided into
four clugters: Hoxa, Hoxb, Hoxc and Hoxd. If clas
dfied on the bassof homology , these different genes
can be divided into 13 groups. Hox genes are ex-
pressed in a collinear fashion and temporo-gatia s
guence. In one cluster, the upstream genes express
early and are differentiated into the cephalic end,
while the downstream genes express later and are dif-
ferentiated into the tal end. For exanple, in the de-
velopment of gastrointestinal tract of chicken em-
bryos, Hoxd 9 expressed before Hoxd 10, then Hox
11 and Hox 12 expressd successvely. Hoxd 13 ex-
pressed latest. On thefourth day of chicken embryos,
Hoxd 9 expressed in the mesoderm of small intestine
and cecum, Hoxd 10 expressed in the cecal mes-
derm. Hoxd 11 expressd in the mesoderm of large
intestine and the cloaca, whereas Hoxd 13 expressed
only in the cloaca mesoderm. Moreover , every gene
expresson region is demarcated clearly. The expres
gon of Hox gene may be used as cluesof morphologi-
ca boundary!®. S it can be concluded that Hoxd 13
geneis closly related to the development of the tail
ends of vertebrates, such as termina gastrointestina
tract and urogenita system. Recently Kondo!*®! re-
ported that anorectum muscule was maldeveloped in
Hoxd 13 - knock - out mice. Warot!*! pointed that
anorectum developed abnormaly in Hoxa 137/
Hoxd 13"/~ mutation mice in the research of conr
plex mutation of Hoxa 13 and Hoxd 13 genes in
mice. Furthermore, transgenic mice with other types
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of complex mutationsof Hoxa 13 and Hoxd 13 genes
showed malformationsof gonad, vagina, urethra, po-
gtion of anal orifice and 9 on. All of these experi-
ments suggested that Hoxd 13 gene may be very im-
portant in the development of terminal part of gas
trointestinal tract and urogenita sysem, whose ab-
normdities would result in CAM.

It was known that Hoxd 13 mutation could cause
congenital synpolydactyly , but it was never reported
that it was reated to CAM in human beings.

In this current study , Hoxd 13 gene expresson
level was determined in human rectd terminus by RT
- PCR, and Hoxd 13 levd in CAM patients was
found ggnificantly lower than that in children with
out CAM , which indicated that Hoxd 13 gene was
likely to be related to CAM. In norma individuas,
integtina epithelium and muscular tissues above de-
nate line originate from endoderm and mesoderm , and
intestina epitheium below dentate line is from exo-
derm. The norma anorectum is the result of coordi-
nate development of these three structures. Hoxd 13
gene expresson levd in hindgut can not only be used
as the marker of morphologica boundary of hindgut ,
but a < induce the proliferation and differentiation of
interstitial cells and epithdliocytes in hindgut!®®!.
Hence, we conjecture that during embryonic stage
primitive rectum is connected to urogenital snus in
cloaca. And during the differentiation of cloaca, be-
cause of the abnorma expresson of Hoxd 13 gene,
the boundaries between different parts of cloaca are
unclear. For ingtance, if the boundary between prim-
itive rectum and urogenital Snusisunclear during this
stage, intergtitia cells and epitheliocytes will develop

abnormally and result in CAM.
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