Differential expression of genes in HSCR

tion role in the genesis of HSCR [11]. To date,
the expression and potential roles of FOXA1,
DUSP6, and HA117 in HSCR have not been
characterized.

The objective of this study was to describe the
expression profiles of FOXA1l, DUSP6, and
HA117 in different portions of the HSCR colon.
This may provide further insight into the etiolo-
gy of HSCR.

Materials and methods
Study design

Surgically resected colon tissues were obtained
intra- and post-operatively from 34 randomly
selected HSCR patients (23 males and 11
females; age 21 days to 5 years) at the
Children’s Hospital of Chongging Medical
University between June 2012 and April 2014.
According to the resection location and size of
the bowel, colon tissues were divided into 3
groups: 1) proximal anastomosis (proximal
anastomosis of resected colon), corresponding
to the normal segment (controls); 2) dilated
segment, corresponding to the hypoganglionic
segment; and 3) stenotic segment, correspond-
ing to aganglionic segment of the resected
colon [11]. All patients were recruited after

3980

Figure 1. FOXA1 RNA (A), DUSP6 RNA (B), and HA117
RNA (C) in different segments of HSRC detected by
real-time PCR.

obtaining written informed consent from their
parents. The study was approved by the Ethics
Committee at the Children’s Hospital of
Chongqing Medical University.

Resected colon tissues were immediately fro-
zen in liquid nitrogen and stored at -80°C until
use for quantitative real time-polymerase chain
reaction (Q-PCR), immunohistochemical stain-
ing, and western blotting analyses.

Quantitative real time-PCR analysis

Total RNA was isolated from tissues using
TRIzol reagent according to the manufacturer’s
instructions (Life Technologies, Grand Island,
NY, USA). Total RNA was extracted with chloro-
form, precipitated with isopropyl alcohol, and
dissolved in diethyl pyrocarbonate (DEPC)-
treated water. RNA was reverse transcribed to
cDNA using the PrimeScript™ RT reagent Kit
according to the manufacturer’s instructions
(RRO37A, Takara, Otsu, Japan). The levels of
FOXA1, DUSP6, HA117 and B-actin were detect-
ed using the CFX96 Real-Time Detection
System (Bio-Rad, Hercules, CA, USA) with SYBR
Premix Ex Tag™ Il (Takara, Otsu, Japan). Primer
sequences (Beijing Genomics Institute, China)
were: FOXA1, forward: 5-AAGGGCATGAAA-
CCAGCGAC-3’, reverse: 5-GCCTGAGTTCATGTT-
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anastomosis stenosis

Figure 2. FOXA1, DUSPG6, and CR protein expression in different segments of HCSR by immunohistochemical stain-
ing (400x).

GCTGAC-3’; DUSP6, forward: 5-GCAGCGACT- GGCTTGGAACTT-3’; HA117, forward: 5-CAGA-
GGAACGAGAATA-3’, reverse: 5-GGAGAACTC- GTCAGGGACTTCAGCCTTAT-3/, reverse: 5'-CTGT-
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Figure 3. FOXA1 (A, B), DUSP6 (A, C), and CR (A, D) protein in different segments of HSRC detected by Western blot-

ting.

TTCCTTCTCACTCCCAACCA-3’; B-actin, forward:
5-AGACCTGTACGCCAACACAG-3’, reverse: 5’-GT-
ACTTGCGCTCAGGAGGAG-3. cDNA amplifica-
tion was performed at: 95°C for 30 sec, 95°C
for 5 sec, and 59°C for 30 sec, followed by 40
cycles at 60°C for 30 sec, and 95°C for 15 sec.

Immunohistochemical staining

Tissues were fixed in 10% formaldehyde and
embedded in paraffin. Consecutive 5 um sec-
tions were cut with a microtome. Sections were
dewaxed, rehydrated, and washed in PBS for 5
min. After antigen retrieval (citrate buffer, pH
6.0; 95°C; 20 min), slides were allowed to cool
for 30 min at room temperature (RT) and were
washed again in PBS for 5 min. Quenching of
endogenous peroxidase activity was performed
in 3% H,0, in PBS. Nonspecific sites were
blocked by incubating slides with 10% goat
serum/PBS for 20 min. Calretinin (CR), a crucial
and hypersensitive protein in the development
of the ENS, served as a positive control [12].
Incubation with primary antibodies (rabbit anti-
FOXAZ1, monoclonal, 1:100 Abcom; rabbit anti-
DUSP6, monoclonal, 1:100 Abcom; rat anti-
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calretinin, monoclonal, 1:100 Santa) was car-
ried out in a humid chamber overnight at 4°C.
Horseradish peroxidase (HRP) labeled second-
ary antibody included in the MaxVision™ HRP-
Polymer anti- mouse/rabbit IHC kit (MaxVision,
China) was applied for 30 minutes at RT, fol-
lowed by 1-2 minutes incubation with DAB
(Zsbio, China) for color development. Slides
were  counterstained  with  hematoxylin
(Harleco®), washed, and dehydrated with alco-
hol and xylene. PBS was used instead of the
primary or secondary antibodies as the nega-
tive control. The appearance of tan/brown
granules in the tissues was considered a posi-
tive result.

Western blot analysis

Total protein was extracted from pulverized
samples by ultrasonication. CR represented a
positive control. B-actin was considered the
loading control. 100 ug total protein was sub-
jected to SDS gel electrophoresis (10% poly-
acrylamide). Proteins were blotted onto polyvi-
nylidene difluoride  (PVDF) membranes
(Millipore, USA), nonspecific binding sites were
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