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Background: The zebrafish xenograft model has become a reliable iz vivo model for human cancer
research. Compared to a mouse model, the zebrafish xenograft has many advantages, including optical
transparency, intuitive iz vivo observation, and speed. Long noncoding RNAs (IncRINAs) have been identified
as crucial regulatory factors in the progression of colorectal cancer (CRC). The biological function of
IncRNA small nucleolar RNA host gene 4 (SNHG4) in CRC is still unclear.

Methods: We analyzed the expression of SNHG4 in CRC patient samples by the Gene Expression Profiling
Interactive Analysis (GEPIA) software. The quantitative real time-polymerase chain reaction (QRT-PCR)
was used to verify in CRC cell lines. The colony formation assay was used to study the cell proliferation, and
we used the transwell assay to detect the migration ability. Then the zebrafish xenograft models were used
to confirm these roles of SNHG# in vivo. Moreover, we detected epithelial mesenchymal transition (EMT)
related genes by qRT-PCR.

Results: We found the expression of SNHG# was upregulated in CRC patient samples by analyzing GEPIA
software, which was also verified in CRC cell lines. We also found that silencing SNHG# inhibited the
proliferation and migration of CRC cells, and its roles were verified in zebrafish xenografts i vive. Further,
we found that the expression of E-cadberin was significantly upregulated and N-cadherin was downregulated
when knocking-down SNHG4 in CRC cells.

Conclusions: Our findings demonstrated that SNHG# played oncogenic roles in CRC, which could be
a potential target for treatment of CRC patients, and the results strongly revealed that zebrafish xenograft

could be used for functional research of IncRNAs in human cancer.
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Introduction successfully established in zebrafish, including breast cancer,
lung cancer, melanoma, colorectal cancer (CRC), and
gastric cancer (4-9). Additionally, a zebrafish patient-derived
experimental model for human cancer research (1-3). Many xenograft (zPDX) was recently developed, reflecting the

human cancer cell line-derived xenografts (CDX) have been tumor biology characteristics of patients (5,8). Compared to

Zebrafish xenografts have developed into a promising
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a mouse xenograft model, zebrafish xenografts have many
unique advantages for cancer research, including the optical
transparency of zebrafish larvae, which allows for easy
in vivo observation, the proliferation and migration could be
assessed simultaneously at 96 hours (10-12). Several studies
have shown that the zebrafish xenograft model is a reliable
tool for studying tumor growth and metastasis (11,13,14).
Thus, the zebrafish xenograft model is a powerful and
effective model for human cancer research.

CRC is one of the most commonly diagnosed
cancers, causing a high number of cancer-related deaths
worldwide (15). Although there have been advancements
in early diagnosis and treatment for CRC patients, the
prognosis is poor and the survival rate remains low (16-18).
Therefore, there is an urgent need to better understand
the fundamental mechanisms of CRC proliferation and
migration in order to improve early diagnosis, treatment,
and prognosis of CRC.

Long noncoding RNAs (IncRNAs) are a class of
transcripts longer than 200 nucleotides with noncoding
protein coding potential (19,20). Numerous studies have
revealed that IncRNAs are involved in the progression of
CRC, including proliferation, migration, invasion, and
apoptosis (21-25). Thus far, zebrafish models have been
used to investigate the oncogenic role of IncRNA THOR
and LINC00152 in the progression of melanoma and lung
cancer, respectively (26,27). Additionally, previous studies
have reported the successful transplantation of human
CRC cell lines into zebrafish to simultaneously evaluate
proliferation and migration potential (5). These results
suggested that zebrafish xenografts could be used to study
the role of IncRNAs in CRC.

Small nucleolar RNA host genes (SNHGs) have been
shown to play a role in the progression of multiple cancers,
including CRC (28,29). For example, SNHGI facilitated
the CRC cell proliferation and migration (30), SNHG3
promoted growth of CRC cell 31). SNHG4, located on
chromosome 5q31.2, is a proven oncogenic IncRNA in
several types of cancers, including lung cancer and prostate
cancer (27,32-35). Recently, a few of studies reported that
SNHG4 was high expressed in CRC tissues and regulated
the proliferation and migration of CRC cells iz vitro, and
it also could regulate the proliferation of CRC in mouse
model (36,37). However, its roles of SNHG4 in CRC
metastasis effect and underlying mechanisms of SNHG4
in CRC, a simple and fast iz vivo model is required..
As zebrafish xenografts have been successfully used to
investigate the function of IncRNAs in human cancers,
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especially metastasis, we chose zebrafish CRC xenograft
model to verify the function of SNHG4 in CRC.

In this study, we used Gene Expression Profiling
Interactive Analysis (GEPIA) software and found that
SNHG4 was upregulated in CRC. Meanwhile, we detected
the expression level of SNHG4 in CRC cell lines. We then
investigated the effect on proliferation and migration of
SNHG#4 knockdown in vitro and in zebrafish xenografts
in vivo, respectively. In addition, we detected epithelial
mesenchymal transition (EMT)-related genes after
knockdown of SNHG4 in CRC cells. We present the
following article in accordance with the MDAR reporting
checklist (available at https://jgo.amegroups.com/article/
view/10.21037/jgo-21-832/rc).

Methods
Zebrafish busbandry

Adult zebrafish were maintained in an automated
fish culture system (Haisheng, China) at 28 °C and a
14-hour light/10-hour dark cycle. Embryos were cultured
in 10% Hank’s solution consisting of (in mM) 140 NaCl,
5.4 KCI, 0.25 Na,HPO,, 0.44 KH,PO,, 1.3 CaCl,,
1.0 MgSO,, and 4.2 NaHCO; (pH 7.2). In our study, 48-
hour post-fertilization (hpf) wild-type AB or Tg(flila:EGFP)
zebrafish were used in all experiments (38). After injection,
the zebrafish were cultured at 34 °C. Experiments were
performed under a project license (No. HEYLL201935)
granted by Affiliated Huai’an Hospital of Xuzhou Medical
University, in compliance with the Affiliated Huai’an
Hospital of Xuzhou Medical University institutional
guidelines for the care and use of animals.

Gene expression analysis and cell culture

The expression level of IncRNA SNHG4 in normal tissue
samples compared to tumor samples was analyzed using
the GEPIA database (https://gepia.cancer-pku.cn/), which
contains 275 colon adenocarcinoma tissue samples and
41 normal tissue samples, and 92 rectum adenocarcinoma
tissue samples and 10 normal tissue samples. Human CRC
cell lines were obtained from the Institute of Biochemistry
and Cell Biology of Chinese Academy of Sciences (Shanghai,
China) and included SW480, HCT116, HT129, LoVo, and
normal colon epithelial cells [fetal human colon (FHC)].
HCT116 and FHC cells were cultured in 1640 medium,
HT29 cells were grown in McCoy’s 5a medium, and
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LoVo cells were cultured in F-12k medium. All media
were supplemented with 10% FBS (fetal bovine serum),
100 U/mL penicillin, and 100 pg/mL streptomycin. Cells
were placed in a humidified atmosphere with 5% CO, at
37 °C. The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013).

RNA extraction and quantitative reverse transcription
polymerase chain reaction (qRT-PCR)

Total RNA was extracted from cultured cells using TRIzol
reagent (Invitrogen, Carlsbad, CA, USA). Total RNA was
reverse transcribed to complementary DNA (cDNA) using
random primers according to the instructions of the 1st
Strand ¢cDNA Synthesis SuperMix for qPCR kit (Takara,
Dalian, China). Quantitative real-time PCR analysis was
performed to detect the expression level of SNHG4 in the
different CRC cell lines and normal colon epithelial cells
using SYBR Green Master Mix kit (Takara) following
the manufacturer’s protocol. Data were collected and
analyzed based on the 2**“" method and normalized by
glyceraldehyde 3-phosphate dehydrogenase (GAPDH).
The specific primer sequences of SNHG4 were as follows:
forward 5'-GCAGATGCAACTGCAGGATGAC-3" and
reverse 5'-TGTCATTCAGGTGAAGGCATCTG-3".
The primer sequences for GAPDH were as follows:
forward 5'-GGGAGCCAAAAGGGTCAT-3" and reverse
5'-GAGTCCTTCCACGATACCAA-3'.

RNA interference
Small interfering RNA (siRNA) targeting SNHG4

and negative control were purchased from General
Biosystems (Beijing, China). The cells were seeded
in 6-well plates and after 24 hours, the siRNAs were
transfected into the cells using Lipofectamine 2000 reagents
(Invitrogen) according to the manufacturer’s protocol
and the concentration of siRNA was 100 nM. Silencing
efficiency of the siRNAs was analyzed by qRT-PCR
24 hours after transfection with siRNAs. The SNHG4
siRNA (si-SNHG4) and negative control siRNA (NC)
sequences were 5'-GTGACACCAAGATAAGTAA-3" and
5'-TTCTCCGAACGTGTCACGT-3', respectively.

Cell Counting Kit-8 (CCK-8) assay

CCK-8 assay were performed to analyze the cell
proliferation using CCK-8 (DOJINDO, Japan). A total

© Journal of Gastrointestinal Oncology. All rights reserved.

Wang et al. Function of SNHG4 in colorectal cancer

of 2x10’ cells transfected with si-SNHG# negative control
siRNA and untransfected cells (normal control) were seed
in 96-well plates. 10 pLL of the CCK-8 reagent was added
to each well at the same time, which containing 100 pL
culture medium. After 2 h, the product was measured
the optical density (OD) at 450 nm by monitoring on a
microplate reader (BioTek Elx800, USA) according to the
manufacturer’s instructions. Every 24 h was detected from 0
to 96 h.

Colony formation assay

Cell proliferation was measured using the colony formation
assay. Cells were seeded in 6-well plates and transfected
with siRNAs. After 24 hours, a total of 50 cells transfected
with siRNAs were seeded per well in 6-well plates and
cultured in a medium containing 10% FBS, 100 U/mL
penicillin, and 100 pg/mL streptomycin. The medium was
replaced every 3 days. After 14 days, the colonies were
fixed with methanol for 30 minutes and stained with 0.1%
crystal violet for 30 minutes. The visible colonies were
photographed by digital camera and counted.

Transwell assay

The transfected cells were seeded in 24-well plates with
8-mm-pore size chamber inserts. Cells (10x10% diluted with
200 pL serum-free culture medium were plated into the
upper chambers of the 24-well plates, and 800 pL medium
with 10% FBS was placed in the lower chambers. After
36 hours, the cells that had moved from the upper
membrane to the bottom surface of the membrane were
treated with methanol for 30 minutes and stained with 0.1%
crystal violet for 30 minutes. The images were acquired
under a microscope (10x).

Zebrafish xenograft injection and imaging in vivo and
quantitative analysis

The cells were plated into the six-plates, after cultured
24 hours, NC or si-SNHG4 were transfected. After
transfection 24 hours later, the cells were collected and
labeled with CM-Dil (Invitrogen) before injection. The
cultured cells were treated as previously described (39). We
then injected approximately 300 CM-Dil labeled cells into
the perivitelline space (PVS) of the 48-hpf zebrafish larvae,
which were fixed with 1.2% low-melting gel (Promega Corp.,
Madison, WI, USA) under a Picospritzer III microinjector
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Gene Forward primer (5'-3') Reverse primer (5'-3")

N-cadherin GCCCCTCAAGTGTTACCTCAA AGCCGAGTGATGGTCCAATTT
E-cadherin ACAATGCCGCCATCGCTTA TGAACCACCAGGGTATACGTAGG
Vimentin AAGTTTGCTGACCTCTCTGAGGCT CTTCCATTTCACGCATCTGGCGTT
MMP2 ATGCCGTCGTGGACCTGC TGCTTCCAAACTTCACGCTCTT
MMP9 GCCTTCGCACTGTGGAGC GGATACCCGTCTCCGTGCTC
MAPK1 GACCTCAAGCCTTCCAACCTG TGGAGCCCTGTACCAACGTG

PCR, polymerase chain reaction.

(Parker-Hannifin Corp., Cleveland, OH, USA). After
injection, the zebrafish larvae were cultured at 34 °C. After
24 hours post-injection (hpi), similar sizes of transplanted
cells were selected for further research and the zebrafish were
maintained at 34 °C undl the experiment’s end.

At 4 days post-injection (dpi), images of the zebrafish
larvae, which were fixed with 1.2% low-melting gel, were
acquired via stereo microscopy (MVX10, Olympus, Tokyo,
Japan) or confocal microscopy using a 20x water-immersion
objective (Fluoview 1000, Olympus). The image resolution
was 1,600x1,200 (MVX10) or 1,024x1,024 (Fluoview 1000)
pixels.

Detection of related genes after silencing SNHG4

A previous study found that SNHG4 knockdown inhibited
migration by participating in the EMT process in lung
cancer (32). After silencing SNHG4 by transfecting cells
with si-SNHG#4, we used qPCR to detect N-cadberin,
E-cadberin, Vimentin, matrix metalloproteinase-2 (MMP2),
MMPY, and mitogen-activated protein kinase 1 (MAPKI)
messenger RNA (mRNA) levels. The sequences of specific
primers are listed in Table 1.

Statistical analysis

All statistical data were analyzed using unpaired Student’s
t-tests. A value of P<0.05 was considered statistically
significant. All results are represented as the mean =
standard error of mean (SEM).

Results
LncRNA SNHG4 is upregulated in CRC

We used GEPIA software to analyze the database and found
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that the expression of IncRNA SNHG# was relatively high
in CRC tissues (Figure 14). We then detected SNHG4
expression levels in 4 human CRC cell lines (SW480,
HCT116, HT29, and LoVo) and normal colon epithelial
cells (FHC). We found that SNHG#4 expression was higher
in the SW480, HCT116, HT29, and LoVo cell lines
(fold values were 5.66, 2.79, 2.95, and 3.26, respectively)
than normal colon epithelial cells (Figure 1B), which was
consistent with the results of GEPIA database analysis.

Silencing SNHG4 inbibited the proliferation and
migration of CRC cells in vitro

To investigate the function of SNHG4 in CRC cells, we
silenced its expression by transfecting cells with siRNNA.
In accordance with the reported data on siRNA targeting
SNHG#4 (27), we synthesized the si-SNHG4 and NC
and then transfected siRNAs into CRC cell lines. After
24 hours, silencing efficiency was detected by qRT-PCR.
The results showed that compared with NC, silencing
efficiency in the HCT116 cell line of SNHG4 was 65.8%,
which was higher than the SW480 (42.7%) and LoVo
(24.7%) cell lines (Figure 2A4), and thus we chose to use
HCT116 cells for further investigations. The CCK-8 assay
indicated that the proliferation was inhibited (Figure 2B)
and colony formation assay showed that colony formation
ability was significantly reduced after knocking down
SNHG#4 (Figure 2C). And we found the untransfected
group had no difference with the transfecting NC siRNA
group, also. So the normal control group was not added in
subsequent experiments iz vitro. We then performed the
transwell assay to detect the effect of SNHG4 on HCT116
cell migration. The results showed that compared with
the NC group, cell migration was obviously repressed in
HCT116 cells after silencing SNHG4 (Figure 2D).
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Figure 1 Expression level of IncRNA SNHG4 in CRC tissues and cell lines. (A) LncRNA SNHG# expression was analyzed by GEPIA
software in CRC tissues and normal tissues; (B) the expression of IncRNA SNHG#4 was analyzed by qRT-PCR in human CRC cell
lines (SW480, HCT116, HT29, and LoVo) and normal colon epithelial cells (FHC). *, P<0.05; **, P<0.01. T, red bar; COAD, colon
adenocarcinoma; READ, rectal adenocarcinoma; N, gray bar; IncRNA, long noncoding RNA; CRC, colorectal cancer; qRT-PCR,

quantitative reverse transcription polymerase chain reaction; FHC, fetal human colon.

These results demonstrated that SNHG4 played an
oncogenic role in CRC cells, which prompted us to perform
further verification of the functional phenotype i vivo in a
zebrafish xenograft model via siRNA-mediated knockdown.

Silencing SNHG4 inbibited the proliferation and
migration of CRC cells in the zebrafish xenograft model
based on stereo microscopy and confocal microscopy

We performed in vivo tests in the zebrafish xenograft
model to verify whether silencing SNHG4 by siRNA
affected the function of CRC by transplanting HCT'116
cells transfected with si-SNHG4 into zebrafish embryos.
Cells transfected with si-SNHG4 or NC were labeled with
fluorescent dye (CM-Dil), and approximately 300 cells
were then injected into the PVS of 48-hpf zebrafish larvae.
At 1 dpi, we collected similar-sized fluorescent areas from
the transplanted zebrafish larvae via fluorescence stereo
microscopy. At 4 dpi, the images were acquired, which
included the yolk and trunk of the zebrafish. The CM-
Dil positive signals of the zebrafish yolk and trunk were
quantified, with the tumor area of the yolk and trunk
representing the proliferation and migration of cells,
respectively (5,39). The bright field image of zebrafish
at 4 dpi was photographed through stereo microscopy
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(Figure 3A4). The results showed that the CM-Dil positive
area of the silenced-SNHG#4 yolk and trunk was obviously
smaller than the NC group (Figure 3B,3C), demonstrating
that proliferation and migration were decreased after
silencing SNHG4 in HCT116 cells (Figure 3D,3E). The
results of the zebrafish xenograft model were consistent
with the data from the iz vitro experiments, verifying the
oncogenic role of SNHG4 in CRC.

In addition, we used confocal microscopy to exclude
the few nonspecific signals and acquire high-resolution
images. In this test, we injected the CM-Dil labeled
cells into Tg(flila:EGFP) zebrafish larvae, which contain
enhanced green fluorescent protein (EGFP)-labeled
vascular endothelial cells, and we simultaneously observed
angiogenesis. At 4 dpi, we imaged the xenografts using
multilayer scanning (Figure 3F,3G). By analyzing the
confocal images, we found cell proliferation and migration
significantly decreased after silencing SNHG4, although
a few noncell spots existed in CM-Dil-positive signals in
the yolk and trunk compared with the stereo microscopy
images.

These results verified the functional phenotype after
silencing SNHG#4 in vivo in a zebrafish xenograft model,
demonstrating that this model could be used to research the
function of SNHG4 in CRC.

7 Gastrointest Oncol 2022;13(1):210-220 | https://dx.doi.org/10.21037/jgo-21-832



Journal of Gastrointestinal Oncology, Vol 13, No 1 February 2022

HCT116 HCT116
A 15 B ,o-
g —*— Normal control
(g —s— NC
()
2 1.0 1 —— si-SNHG4
°
e
Ke]
g
205 - o
o
3 1T
<t
(O]
I
&
0.0 T T
NC si-SNHG4
Hours
C HCT116
25
si-SNHG4
. 20 -
%) 1
2
5
o 15 4
(8]
G
8 10 - =
S
=}
z
5 -
0 T T
NC si-SNHG4
D HCT116
NC si-SNHG4 1507
- —_
Q0
5 100
o
(2
]
Qo
€
3
E 50- o
8 o
0 T T
NC si-SNHG4

215

Figure 2 Silencing SNHG4 inhibits the proliferation and migration of HCT116 cells in vitro. (A) Silencing efficiency of SNHG4 in HCT116
cells after transfection with SNHG4 siRNA was detected by qRT-PCR; (B) CCK-8 was performed to detect cell viability of HCT116 cells
after silencing SNHG4 compared to NC; (C) colony formation assay was performed to detect proliferation of HCT116 cells after silencing
SNHG4 compared to NC; (D) Transwell assay was performed to detect migration of HCT'116 cells after silencing SNHG#4 compared to NC
(magnification 10x). The violet spots (C,D) were the cells stained by crystal violet. **, P<0.01; ***, P<0.001. qRT-PCR, quantitative reverse

transcription polymerase chain reaction; NC, negative control.
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Figure 3 Stereo and confocal microscopy show silencing SNHG4 inhibits the proliferation and migration of HCT116 cells in zebrafish
xenografts. (A) The bright field image of zebrafish larvae at 4 dpi; (B,C) the CM-Dil-positive signals in the yolk and trunk of zebrafish were

imaged via stereo microscopy and the areas were quantified for proliferation and migration of HCT'116 cells after silencing SNHG4, scale:

500 pm; (D) statistical analysis of proliferation after silencing SNHG4 compared to NC; (E) statistical analysis of migration after silencing

SNHG# compared to NC; (F,G) the CM-Dil-positive signals in the yolk and trunk of zebrafish were imaged via confocal microscopy, scale:
100 pm. **, P<0.01. The red spots indicated the cells were labeled by CM-Dil. The green area is the blood vessels which express the EGFP;

NG, negative control; EGFP, enhanced green fluorescent protein.
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Detection of EMT-related genes after silencing SNHG4

After silencing SNHG4 in HCT116 cells, we detected
mRNA levels of EMT-related genes by qPCR. These genes
contained N-cadherin, E-cadberin, Vimentin, MMP2, MMPY,
MAPKI. Compared to the NC group, the mRNA level of
E-cadberin was significantly upregulated and N-cadberin was
obviously downregulated in the SNHG4-silenced group,
while there was no significant difference in the mRNA
levels of Vimentin, MMP2, MMP9, and MAPKI (Figure 4).
These results indicated that SNHG4 participated in
migration in HCT116 cells by regulating EMT-related
genes.

Discussion

In this study, we found SNHG4 was upregulated in
CRC tissues and cell lines. Moreover, cell proliferation
and migration were suppressed after silencing SNHG4
in vitro. Meanwhile, the functional phenotype was verified
in zebrafish xenografts using stereo and confocal microscopy
and was consistent with the in vitro results. These data
showed that SNHG#4 played an oncogenic role in CRC and
strongly suggested that zebrafish xenograft was a reliable
model for functional research of IncRINAs in human cancer.
In addition, we detected EMT-related genes after silencing
SNHG4, which upregulated E-cadberin and downregulated
N-cadberin in HCT116 cells. These results demonstrated
that SNHG4 knockdown inhibited EMT, which contributed
to our understanding of the underlying mechanism of
SNHG4 in CRC.

Numerous recent studies have indicated that IncRNAs
play a crucial role in the development and progression of
human cancer. In CRC, the biological functions of several

IncRNAs have been reported, including GASS, LINRIS,
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GLCC1, and NEATI (40-43). The role of SNHG4 has been
investigated in many types of cancers, such as osteosarcoma,
lung cancer, prostate cancer, glioblastoma, and cervical
cancer, and SNHG#4 has been reported to be involved
in human cancer progression, including proliferation,
migration, invasion, and apoptosis (27,32-34,44). In lung
cancer and neuroblastoma, silencing SNHG4 suppressed
EMT to inhibit tumor metastasis (32,35). EMT is a
complicated cellular process, which the epithelial cells
acquired a mesenchymal phenotype and plays an important
role in the development of tumor metastasis. Some
IncRNAs have been shown to regulate EMT-related genes
involved in the progression of CRC (45). In our study,
we similarly detected EMT-related genes after silencing
SNHG#4 in CRC, suggesting that SNHG4 might be
involved in the progression of CRC by EMT. These results
further contributed to our understanding of the underlying
mechanisms of SNHG4 in CRC.

In our study, we used zebrafish xenografts as an in vivo
tool to investigate the role of SNHG4 in the proliferation
and migration of CRC cells. Compared with mouse
models, zebrafish xenografts have unique advantages.
First, a zebrafish xenograft offers speed in tumor biology
studies. The proliferation and migration of tumor cells
can be evaluated 4 days after transplantation, while mouse
xenografts require 2—4 weeks and must be transfected with
short hairpin RNA (shRNA). Second, after transplantation
of tumor cells, growth and migration can be visualized
simultaneously iz vivo in zebrafish larvae (46). Further,
the development of tumor cells at early stages can also be
monitored #z vivo, which is not possible in mouse models.
Third, due to the transparent nature of zebrafish larvae,
tumor cell behavior can be detected at the single-cell level
in zebrafish xenografts in vive. With the rapid development
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of imaging technology, including high-resolution, timely,
and 3-dimensional (3D) imaging, the interaction of different
cells in the tumor microenvironment or the interaction
between tumor cells and other cells can be observed and
imaged in vivo (6). Lastly, the operating procedures of using
a zebrafish model is relatively simple compared to a mouse
model. Cells are injected into the PVS of zebrafish larvae,
while tail vein injection, which is a more difficult procedure,
is performed in a mouse model (47).

On the basis of these advantages, zebrafish xenografts
have been used for drug screening in vivo, including
cetuximab and regorafenib for CRC therapy. Cetuximab
was found to induce apoptosis of xenografts after Hke3
and HCT116 cells were transplanted into zebrafish, and
regorafenib induced apoptosis and antiangiogenic activity
after transplantation of HT29 cells (5). The effects of
cetuximab and regorafenib could be observed in zebrafish
in vivo in a short time, suggesting that the zebrafish
xenograft model is an effective and fast 7z vivo model for
drug testing in human cancer.

In addition, human CRC cells have been successfully
transplanted into zebrafish, with blood vessels observed at
4 dpi (5). In our study, we used Tg(flila:EGFP) zebrafish
larvae to evaluate vascular change in zebrafish xenografts
after transplanting CRC cells. Due to insufficient accurate
data, we did not observe obvious blood vessel changes.
However, these data suggested that a zebrafish model could
be used to research the interactions between the tumor
cells and the microenvironment. These findings strongly
indicated that the zebrafish xenograft is a reliable and
promising model for human cancer research.
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