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Abstract
AIM: To generate a Gpr128  gene knockout mouse 
model and to investigate its phenotypes and the bio-
logical function of the Gpr128  gene.

METHODS: Bacterial artificial chromosome-retrieval 
methods were used for constructing the targeting vec-
tor. Using homologous recombination and microinjec-
tion technology, a Gpr128  knockout mouse model on a 

mixed 129/BL6 background was generated. The mice 
were genotyped by polymerase chain reaction (PCR) 
analysis of tail DNA and fed a standard laboratory chow 
diet. Animals of both sexes were used, and the phe-
notypes were assessed by histological, biochemical, 
molecular and physiological analyses. Semi-quantitative 
reverse transcription-PCR and Northern blotting were 
used to determine the tissue distribution of Gpr128  
mRNA. Beginning at the age of 4 wk, body weights 
were recorded every 4 wk. Food, feces, blood and or-
gan samples were collected to analyze food consump-
tion, fecal quantity, organ weight and constituents of 
the blood and plasma. A Trendelenburg preparation 
was utilized to examine intestinal motility in wild-type 
(WT) and Gpr128 -/- mice at the age of 8 and 32 wk.

RESULTS: Gpr128  mRNA was highly and exclusively 
detected in the intestinal tissues. Targeted deletion of 
Gpr128  in adult mice resulted in reduced body weight 
gain, and mutant mice exhibited an increased frequen-
cy of peristaltic contraction and slow wave potential of 
the small intestine. The Gpr128 +/+ mice gained more 
weight on average than the Gpr128 -/- mice since 24 wk, 
being 30.81 ± 2.84 g and 25.74 ± 4.50 g, respectively 
(n  = 10, P  < 0.01). The frequency of small intestinal 
peristaltic contraction was increased in Gpr128 -/- mice. 
At the age of 8 wk, the frequency of peristalsis with an 
intraluminal pressure of 3 cmH2O was 6.6 ± 2.3 peri-
stalsis/15 min in Gpr128 -/- intestine (n  = 5) vs  2.6 ± 1.7 
peristalsis/15 min in WT intestine (n  = 5, P  < 0.05). At 
the age of 32 wk,  the frequency of peristaltic contrac-
tion with an intraluminal  pressure of 2 and 3 cmH2O 
was 4.6 ± 2.3 and 3.1 ± 0.8 peristalsis/15 min in WT 
mice (n  = 8), whereas in Gpr128 -/- mice (n  = 8) the 
frequency of contraction was 8.3 ± 3.0 and 7.4 ± 3.1 
peristalsis/15 min, respectively (2 cmH2O: P  < 0.05 vs  
WT; 3 cmH2O: P  < 0.01 vs  WT). The frequency of slow 
wave potential in Gpr128 -/- intestine (35.8 ± 4.3, 36.4 
± 4.2 and 37.1 ± 4.8/min with an intraluminal pressure 
of 1, 2 and 3 cmH2O, n  = 8) was also higher than in  
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WT intestine (30.6 ± 4.2, 31.4 ± 3.9 and 31.9 ± 4.5/
min, n  = 8, P  < 0.05).

CONCLUSION: We have generated a mouse model 
with a targeted deletion of Gpr128  and found reduced 
body weight and increased intestinal contraction fre-
quency in this animal model.

© 2014 Baishideng Publishing Group Co., Limited. All rights 
reserved.

Key words: G-protein-coupled receptors; Gpr128 ; 
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Core tip: The Adhesion family is the second largest sub-
family of the G-protein-coupled receptors (GPCR). The 
physiological function of the orphan Adhesion-GPCR 
Gpr128  is unknown. In the present study, we gener-
ated Gpr128 knockout mice and confirmed the selective 
expression of Gpr128  in the intestinal tissues. Pheno-
typic analysis revealed that targeted deletion of Gpr128  
in the mouse resulted in reduced body weight gain and 
increased frequency of peristaltic contraction and slow 
wave potential in the small intestine. The physiologi-
cal roles of Gpr128  in the gastrointestinal tract and its 
potential as a therapeutic target for obesity and nutri-
tional disorders warrant further investigation.
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INTRODUCTION
G protein-coupled receptors (GPCRs) constitute one 
of  the largest protein families in humans[1,2] and play im-
portant roles in the transduction of  intercellular signals 
across the plasma membrane via different G-proteins[3,4]. 
GPCRs respond to a large variety of  extracellular signals 
including small molecules such as Ca2+, hormones, pep-
tides, chemokines and other factors as well as sensory 
stimuli such as vision, smell, taste and neuronal transmis-
sion in response to photons[5]. Due to their extremely 
diverse roles in biological processes, GPCRs represent 
important molecular targets for biomedical research and 
drug discovery[6].

The adhesion family of  GPCRs (Adhesion-GPCRs) 
is the second largest subfamily of  GPCRs, with over 30 
members found in mammals[7,8]. These proteins are char-
acterized by the dual presence of  a secretin-like seven-
transmembrane (7TM) domain and a long cell adhesion-
like N-terminal domain, which typically consists of  a 

functional GPCR proteolytic site domain (GPS domain) 
and one or more conserved domains[9,10]. Generally, the 
long N-termini bind various proteins that promote cell-
to-cell and cell-to-matrix interactions[11]. However, some 
Adhesion-GPCRs were found to have a GPS domain but 
to lack the conserved domains. HE6 and GPR56 are two 
such members for which no N-terminal conserved do-
mains have been identified, although they have both been 
shown to have adhesive properties. HE6 attachment ap-
peared to be required for the maturation of  germ cells 
because mutation of  this receptor resulted in male infer-
tility in mice[12]. Mutations in GPR56 have been shown to 
be associated with cortical malformation of  the human 
brain[13,14] and to participate in tumor cell adhesion[15,16]. 

GPR128 is an orphan receptor of  the Adhesion-
GPCR family uncovered during BLASTP searches of  the 
Celera database in 2003. GPR128 is phylogenetically re-
lated to HE6 and GPR56 and lacks the conserved N-ter-
mini domains apart from the GPS domain[17]. The mouse 
Gpr128 shares 69.9% homology with human GPR128 
and contains 16 exons. 

GPCRs are expressed in virtually all tissue types in the 
body[18]. However, some GPCRs are expressed in specific 
tissues and therefore are important targets for drug dis-
covery[19]. The tissue distribution of  GPR128, as derived 
from the EST data or analysed by real-time quantitative 
polymerase chain reaction (RT-qPCR), shows specific 
patterns in human and mouse gastrointestinal tissue[20,21]. 
However, until the commencement of  this study, there 
was little information regarding the ligand or the physi-
ological function of  GPR128 in mammals. Using PCR, 
Northern blotting and immunofluorescence staining, 
we show that Gpr128 might be exclusively expressed in 
mouse intestine tissue. To study the role of  Gpr128 in the 
intestine, we generated mice with a targeted deletion of  
Gpr128. We found that Gpr128 knockout mice exhibited 
less body weight gain and an increase in intestinal contrac-
tion frequency compared with their wild-type (WT) coun-
terparts.

MATERIALS AND METHODS
Construction of the Gpr128 targeting vector and 
electroporation of embryonic stem cells
The 129/Sv bacterial artificial chromosome (BAC) clone 
bMQ-239c21 was provided by the Sanger Institute. BAC-
retrieval methods were used for constructing the target-
ing vector[22,23]. 

The sequence, including the GPS domain and a por-
tion of  the 7TM domain, was retrieved from the BAC 
clone using a retrieval vector containing two homologous 
arms.

A targeting vector was constructed by replacing the 
mouse Gpr128 genomic fragment (8.4 kb) covering exons 
10-12 with the 1.9-kb phosphoglycerate kinase-neomycin 
resistance (PGK-Neo) cassette for positive selection and 
was laid with an external herpes simplex virus-1-thymi-
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dine kinase cassette for negative selection[24]. Additionally, 
this deletion causes an out-of-frame reading frame shift 
and thereby generates a loss-of-function allele. 

The targeting vector contained 7.1 kb of  homolo-
gous DNA upstream of  the PGK-Neo cassette and 5.3 
kb of  homologous DNA downstream of  the cassette 
as homologous recombination arms. After linearization, 
the targeting vector was electroporated into embryonic 
stem (ES) cells derived from 129/Sv G418- and GANC-
resistant clones were selected using two pairs of  PCR 
primers. The sequences of  the primers used for identify-
ing the recombinant clones are as follows: 5’-CCATAG-
GAAGAATAATATCAACCAATC-3’ (forward primer 
P1), 5’-CTGAGCCCAGAAAGCGAAGGA-3’ (reverse 
primer P2), 5’-ACAAAAGCAAAACAAGGTCTG-
GAAAG-3’ (forward primer P3) and 5’-CCTCCCCCGT 
GCCTTCCTTGAC-3’ (reverse primer P4).

Generation of Gpr128 knockout mice
Chimeric male mice were generated by injecting the re-
combinant ES cell clone into C57BL/6 blastocysts, which 
were subsequently implanted into pseudopregnant female 
recipient mice. Germ line transmission was monitored by 
a coat color marker. Heterozygous mice were generated 
by crossing chimeras with WT 129/Sv female mice and 
selected for sib mating to create WT (Gpr128+/+), hetero-
zygous (Gpr128+/-) and homozygous mice (Gpr128-/-) for 
further experiments.

The mice were genotyped by PCR analysis of  tail 
DNA using two primer pairs, which allows the amplifi-
cation of  WT and targeted alleles. The forward primer 
P3 and reverse primer P4 were used to amplify the 3’ 
targeted allele, which yields a 5.7 kb band. The sequences 
of  the primers used to amplify the WT allele are as fol-
lows: 5’-TCTTCATCTCATTAGTTGGATGGGGTA-3’ 
(forward primer P5) and 5’-ACAAAAGCAAAA-
CAAGGTCTGGAAAG-3’ (reverse primer P6). The 
length of  the WT allele is 5.4 kb.

Semi-quantitative RT-PCR 
All experiments involving animals were conducted under 
protocols approved by Institutional Animal Care and 
Use Committee of  Shanghai Research Center for Model 
Organisms (Approval ID: 2010-0017), and the care of  
animals was in accord with the institution’s guidelines. 

The mice were anesthetized with ketamine and xy-
lazine diluted in 0.9% saline, and all efforts were made 
to minimize animal suffering. Total RNA was extracted 
from adult mouse tissues using Trizol reagent (Invit-
rogen, Carlsbad, CA, United States) according to the 
manufacturer’s instructions. For RT-PCR analysis, total 
RNA was treated with RNase-free DNase Ⅰ (Promega, 
Fitchburg, Wisconsin, United States) and quantitated. 
A 1-μg sample of  total RNA was reverse-transcribed to 
cDNA with an RNA PCR kit (Takara, Dalian, Liaoning, 
China) according to the standard protocol. A fragment 
of  Gpr128 was amplified (25 cycles) with forward primer 
R1 (5’-GATTCCAACTTCATTACTCTG-3’) and re-

verse primer R2 (5’-GGTCCATATCTGCCCACTG-3’). 
β-actin was amplified as a control. As shown in Fig-
ure 1D, the specific Gpr128 fragment from WT mice 
was amplified with forward primer R3 (5’-AACCA-
CAAACTTT TCCAATCAA-3’) and reverse primer R4 
(5’-CCACT CAGGGCATAAATAC TCC-3’).

Northern blotting analysis
Total RNA was extracted from adult mouse tissues using 
Trizol reagent (Invitrogen, Carlsbad, CA, United States) 
according to the manufacturer’s instructions. Northern 
blotting was performed as described in the manual pro-
vided by the manufacturer (Northern Max-Gly; Ambion 
Inc., Carlsbad, CA, United States). A 1-μg aliquot was 
removed from each mRNA sample from adult WT mice 
for analysis. The probe used for Gpr128 was a 715-bp 
DNA fragment prepared from mouse intestine cDNA 
using the PCR forward primer N1 (5’-AGAGTCGA-
CAGACAGACCACTGAAGGGAAG-3’) and reverse 
primer N2 (5’-TGGCA TCAAAATCTGACTC-3’). 
Probe DNA (25 ng) was labeled with [a32P]-dATP using 
a Random Primer Labeling Kit (NEBlot Kit, NEB, Bev-
erly, MA, United States) and subsequently purified by gel 
filtration.

Maintenance and body weight studies of Gpr128-
deficient mice 
All mice used in this study were on a mixed 129/BL6 
background. The mouse colony was maintained in a tem-
perature- and humidity-controlled room with a 12:12-h 
light-dark cycle, and the mice were fed a standard labo-
ratory chow diet with free access to water. The animals 
were maintained by crossing heterozygous progeny. 

Beginning at the age of  4 wk, body weights were re-
corded every 4 wk. Animals of  both sexes were used, but 
littermates were matched by gender.

Histology and immunofluorescence staining
The intestines of  WT and Gpr128-/- mice at 8 wk of  age 
were collected and fixed with 10% formalin for section-
ing followed by hematoxylin and eosin (HE) staining. 
Sections (6 mm) were cut and stained with HE accord-
ing to standard procedures. For immunofluorescence 
analysis, paraffin-embedded sections were deparaf-
finized with xylene and treated with gradually decreasing 
concentrations of  ethanol. The sections were blocked 
for 1 h in 5% bovine serum followed by staining 
overnight at 37 ℃ with goat anti-GPR128 antibodies 
(sc-48208, Santa-Cruz Biotechnology Inc., Santa-Cruz, 
CA, United States) for human and mouse tissues and 
finally incubated with fluorescent-conjugated secondary 
antibody for 30 min. Finally, the slides were rinsed with 
PBS and mounted with VECTASHIELD mounting 
medium (H-1200, Vector Laboratories Inc., Burlingame, 
CA, United States).

Food consumption studies and fecal quantity analysis
At week 16 of  the experimental diet period, the mice were 
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RESULTS
Targeted disruption of the Gpr128 gene 
To investigate the potential roles of  Gpr128 in mice, we 
generated a targeted disruption of  the mouse Gpr128 
gene in ES cells by homologous recombination. In the 
targeting vector, 3 exons (10, 11 and 12), which encode 
the GPS domain and a portion of  7TM domain, were 
replaced with a PGK cassette followed by the neomycin 
resistance gene (Figure 1A). After electroporating ES cells 
with the linearized targeting vector under positive-negative 
selection, we identified three targeted ES clones by PCR 
(Figure 1B). Two of  these clones were microinjected into 
C57BL/6 blastocysts to obtain chimeras. Mice heterozy-
gous for Gpr128 showed normal development and were 
fertile, indicating that the targeted locus does not have 
detrimental dominant activity.

The genotypes of  the offspring were analyzed by 
PCR to identify WT (+/+), heterozygous (+/-), and 
homozygous (-/-) mice. Amplification of  the WT and 
targeted alleles produced bands of  5.4 and 5.7 kb, respec-
tively (Figure 1C). As expected, the ratio of  phenotypes 
was in accord with Mendelian frequency, indicating that 
there was no increased embryonic mortality in the mu-
tant animals. Semi-quantitative RT-PCR and immuno-
fluorescence staining demonstrated that Gpr128 was not 
detected in the intestine of  homozygous mice (Figure 1D 
and E), indicating that we have successfully established a 
Gpr128 disruption mouse model. 

Gpr128 is specifically expressed in the mouse intestine
We investigated the expression pattern of  the WT 
Gpr128 gene in adult mouse tissues by semi-quantitative 
RT-PCR, Northern blotting and immunofluorescence 
staining. Gpr128 mRNA was highly and exclusively de-
tected in the intestine (Figure 2A, B and D). RT-PCR was 
then performed to determine the presence of  Gpr128 
mRNA throughout the digestive tract and at different 
postnatal development stages. Gpr128 expression was 
detected prominently in the small intestine and colon 
from postnatal day 0 through 8 wk (Figure 2C). The dis-
tribution of  Gpr128 protein in the mouse intestine was 
then analyzed by immunofluorescence staining. We found 
that the Gpr128 protein was confined to the mucosa. As 
shown in Figure 2D, Gpr128 expression was restricted to 
epithelial cells.

Gpr128-/- mice gained significantly less body weight than 
their WT counterparts 
Mice lacking the Gpr128 gene (Gpr128-/-) grew normally 
and displayed normal reproductive functions on a stan-
dard mouse chow diet. We found no differences between 
Gpr128+/+ and Gpr128-/- mice with respect to food intake 
or fecal excretion (Figure 3B and C). However, Gpr128-/- 
mice gained less weight on average than their Gpr128+/+ 
littermates by 24 wk of  age. The body weights of  WT 
and Gpr128-/- mice were 30.81 ± 2.84 and 25.74 ± 4.50 
g, respectively (Figure 3A, n = 10, P < 0.01). When sepa-
rated by sex, both male and female Gpr128-/- mice gained 

individually caged and given preweighed food for 5 d. 
During this period, the amount of  food consumed was 
determined, and feces were quantitatively collected over a 
24 h period. The results are expressed as grams of  food 
consumed and feces excreted per day. 

Analyses for the constituents of the blood and plasma
After the 32 wk experimental feeding period, the mice 
were fasted for 16 h and subsequently anesthetized with 
ketamine and xylazine diluted in 0.9% saline. Blood was 
removed by cardiac puncture into tubes containing 1 
mmol/L EDTA. White adipose (epididymal and uterine 
fat pads) and brown adipose (intrascapular) tissue as 
well as the heart, liver, spleen, lungs, and kidneys were 
removed, and the wet weight of  each was recorded.

Blood samples were collected for complete blood 
counts including white blood cells, red blood cells, he-
moglobin, hematocrit, mean corpuscular volume, mean 
corpuscular hemoglobin, mean corpuscular hemoglobin 
concentration, platelets, white-small cell rate, white-middle 
cell rate, and white-large cell rate using an automated he-
matology analyzer (Poch-100ivd, Sysmex, Kobe, Japan). 
Plasma was obtained by low-speed centrifugation of  the 
blood samples for measurement of  albumin/globulin, 
globulin, low-density lipoprotein cholesterol, albumin, 
alkaline phosphatase, alanine aminotransferase, aspartate 
aminotransferase, urea nitrogen, creatinine, glucose, high-
density lipoprotein cholesterol, lactate dehydrogenase, 
total cholesterol, triglycerides and total protein using an 
automated chemistry analyzer (CHEMIX-180; Sysmex, 
Kobe, Japan).

Analysis of intestine motility
Male and female mice at 8 and 32 wk of  age were sacri-
ficed. A Trendelenburg preparation was utilized to exam-
ine intestinal motility in WT and Gpr128-/- mice. Briefly, 
the jejunum was removed and placed in pre-oxygenated 
Kreb’s Ringer solution at room temperature. A segment 
of  the jejunum (6 cm long) was placed into an organ 
bath and was superfused with oxygenated Krebs solu-
tion at 37 ℃. Both ends of  the jejunum were catheter-
ized. The proximal tube was connected to a syringe cyl-
inder (for altering the resting intraluminal pressure) and 
a pressure transducer via a three-way stopcock. A glass 
micropipette (tip diameter approximately 50 μm) was 
placed on the intestinal wall to record the slow waves 
through gentle suction. The peristalsis and slow waves 
were fed into a computer through the Micro1401 inter-
face (Cambridge Electronic Design, United Kingdom) 
and analyzed using the Spike2 program (CED, United 
Kingdom). The preparation was allowed to stabilize for 
at least 40 min before the experiments were started. 

Statistical analysis
The data are presented as the mean ± SD. Differences 
between groups were determined by the 2-tailed Stu-
dent t test. P values less than 0.05 were considered sig-
nificant.
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P4; D: Gpr128 expression in gastrointestinal tissue with two different genotypes by semiquantitive reverse transcription-polymerase chain reaction. A specific Gpr128 
fragment, which exists in WT mice, was deleted in Gpr128-/- mice. The transcript for β-actin was examined as a control for RNA loading and integrity; E: Expression 
pattern of Gpr128 protein in WT and Gpr128-/- adult mouse colon revealed by immunofluorescence (original magnification, × 200). M: Marker lane; (-): Negative control 
without template; S. intestine: Small intestine; P. colon: Proximal colon; D. colon: Distal colon.

Start codon Stop codon

Start codon Stop codon

PGK Neo

502 January 14, 2014|Volume 20|Issue 2|WJG|www.wjgnet.com

less weight than their WT counterparts (data not shown). 
The decreased weight gain in Gpr128-/- mice persisted at 
28 and 32 wk (26.69 ± 4.29 and 28.46 ± 4.42 g vs 33.15 
± 3.20 and 36.75 ± 4.18 g in Gpr128+/+ mice, n = 10, P < 
0.01, Figure 3A).

To account for the differences in body weight gain 
between the Gpr128+/+ and Gpr128-/- mice, various tis-

sues were removed and weighed. There were no differ-
ences in the epididymal and uterine fat pads, brown fat, 
or liver weights between male and female Gpr128+/+ and 
Gpr128-/- mice (Figure 3D). There were also no differ-
ences in heart, spleen, lung, and kidney weights between 
the Gpr128+/+ and Gpr128-/- mice (Figure 3D). 

The cell counts and biochemical parameters of  the 
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blood of  Gpr128-/- mice were not different from those of  
the WT mice (Figure 3E and F). Furthermore, there were 
no overt differences in the gross morphology or histol-
ogy (HE staining) of  the GI tract between the Gpr128-/- 
and the WT mice (data not shown).

Increased frequency of peristalsis and slow waves of 
the small intestine in Gpr128-/- mice
Using a Trendelenburg model, we analyzed the peristal-
sis and the slow waves of  the small intestine (jejunum) in 
WT and Gpr128-/- mice (Figure 4A). The amplitudes of  
peristaltic movement at resting intraluminal pressures of  
0, 1, 2 and 3 cmH2O were not different between WT and 
Gpr128-/- mice (data not shown). The frequency of  peri-

staltic contraction was increased in Gpr128-/- mice since 
8 wk when the resting intraluminal pressure increased. 
The frequency of  peristalsis was higher in Gpr128-/- mice 
than in WT mice when the resting intraluminal pressure 
was 3 cmH2O (6.6 ± 2.3 peristalsis/15 min in Gpr128-/- 
intestine vs 2.6 ± 1.7 peristalsis/15 min in WT intestine, 
n = 5, P < 0.05, Figure 4B). At the age of  32 wk, the fre-
quency of  peristalsis was higher in Gpr128-/- mice than 
in WT mice when the resting intraluminal pressure was 2 
or 3 cmH2O (8.3 ± 3.0 and 7.4 ± 3.1 peristalsis/15 min 
in Gpr128-/- intestine vs 4.6 ± 2.3 and 3.1 ± 0.8 peristal-
sis/15 min in WT intestine, n = 8, 2 cmH2O: P < 0.05, 3 
cmH2O: P < 0.01, Figure 4C) and the frequency of  slow 
waves was also higher in Gpr128-/- intestine compared 
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control. M: Marker lane; (-): Negative control without template; B: Northern blotting analysis of Gpr128. Total RNA from wild type mice was extracted and subjected to 
Northern blotting analysis using a 715-bp fragment of Gpr128 cDNA corresponding to exons 1 through 6. The bottom lane shows the 28S and 18S ribosomal RNA as 
a control; C: Examination of the stage-specific expression of Gpr128 mRNA. RT-PCR was performed throughout the digestive tract and at various postnatal develop-
mental stages to determine the presence of Gpr128 mRNA from postnatal day 0 through 8 wk; D: Expression pattern of Gpr128 protein in the stomach and colon of 
adult WT mouse revealed by immunofluorescence (original magnification, × 200).
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with WT intestine (30.6 ± 4.2, 31.4 ± 3.9, and 31.9 ± 
4.5/min and 35.8 ± 4.3, 36.4 ± 4.2, and 37.1 ± 4.8/min 
in normal and Gpr128-/- mice, respectively, n = 8, P < 0.05, 
Figure 4D).

DISCUSSION
Here, we describe the first genetic analysis of  Gpr128 
function in a mammalian model. A targeted mutation of  
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GPR128 causes a deletion of  part of  the 7TM region 
(Figure 1A) and is presumably a null allele. Residual WT 
transcripts could not be detected in the intestines of  mu-
tant mice (Figure 1D and E).

GPR128 is an orphan GPCR, the physiological 
function of  which is unknown. To explore the role of  
Gpr128, we first examined its expression profile in dif-
ferent tissues. We found that Gpr128 mRNA expression 
is exclusively confined to the small intestine and colon. 
Through immunofluorescence staining, Gpr128 immu-
noreactivity was detected in the mucosa of  the intestine 
and was found to be restricted to epithelial cells. 

The cell count and biochemical parameters of  
Gpr128-/- mice were not different from those of  their WT 
counterparts, indicating that Gpr128 is not essential for 
the maintenance of  homeostasis. 

A major finding in the Gpr128-/- mice was the lower 
body weight gain compared with the WT littermates by 
24 wk of  age when the animals were maintained on a 
standard laboratory rodent chow diet. Additionally, there 
were no significant differences in the weights of  epididy-
mal or uterine fat pads, brown fat, or the liver between 
WT and Gpr128-/- mice. These data suggest that the ob-
served weight difference between the mice was not due 
to reduced adiposity in the Gpr128 knockout mice.

 A number of  factors may potentially participate in 
the regulation of  energy balance and weight gain, includ-
ing gastric emptying[25], gastrointestinal motility[26] as well 
as gastrointestinal peptides such as ghrelin and cholecys-
tokinin. The release of  these two hormones is known 
to be regulated by ingestion and their action may in turn 
regulate gastrointestinal function and food intake[29,30]. 
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However, given that Gpr128-/- and WT mice consumed 
equivalent amounts of  chow, the excretion of  feces was 
similar in the two groups and Gpr128 was confined to 
the intestinal tissue, we tested the potential differences in 
intestinal motility between Gpr128-/- and WT mice. The 
frequency of  peristaltic movement and slow waves were 
found to be increased in Gpr128-/- intestine compared 
with WT intestine. Despite similar levels of  chow con-
sumption, Gpr41-/- mice colonized with the model fer-
mentative community are significantly leaner and lighter 
than their WT littermates because their increased intesti-
nal motility reduces the time required to harvest energy 
from the diet[31]. Whether the increase in gut motility ac-
counts for the lower weight gain in Gpr128-/- mice awaits 
further investigation. Because peristalsis is known to be 
regulated by the enteric nerve plexus[32], whereas the slow 
waves are known to originate from the interstitial cells of  
Cajal[33], further studies should be conducted to examine 
their development and function in Gpr128-/- mice. Given 
the epithelial localization of  Gpr128 within the gut, it will 
also be important to explore its role in the regulation of  
intestinal secretion and absorption. 

In summary, the present study shows that Gpr128 is 
expressed exclusively in the small and large intestine, and 
Gpr128 deficiency resulted in a decrease in body weight 
gain and an increase in intestinal motility. The potential 
for Gpr128 as a novel therapeutic target for obesity and 
nutritional disorders is worth exploring. 
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