The guidelines for writing and formatting Aritcle Highlights are as follows:

1 Research background

Metastasis contributes most to cancer-related deaths in patients with solid tumors. Mounting evidencessuggestedcirculating tumor cells (CTCs) which can shed from a primary tumor massat the earliest stages of malignant progression played a critical role in cancer metastasis. Detection and characterization of CTCs ischallenging owing to their extreme scarcity in blood. However, the sensitivity ofaforementioned methods relies greatly on the enrichment degree of CTCs and current techniques used is far from satisfactory. Recently, a new method in which a cell bilayer membrane structured magnetic liposome prepared directly with cancer-cell capture agents-EGFR antibody was discovered. Studies found a significant improvement in cell-capture efficiency owing to its enhanced interactions between the deformable antibody receptor-lipid bilayer structure and nanoscale cellular surface components. Such a high-affinity cell assay can be employed to recover cancer cells from spiked whole-blood samples, in stationary magnetic separation device by anti-EGFR magnetic nano-vesicles.

2 Research motivation

The main topics are to compare the capture capacityof newly self-constructed EGFR immune magnetic liposomes (EILs) on colorectal circulating tumor cells(CTCs)with that of epithelial cell adhesion molecule(EpCAM) immunomagnetic beads.

3 Research objectives 
The main objectives are to compare the capture capacityof newly self-constructed EGFR immune magnetic liposomes (EILs) on colorectal circulating tumor cells(CTCs)with that of epithelial cell adhesion molecule(EpCAM) immunomagnetic beads. And the significantly improved sensitivity of our new CTC capture technology might be useful in early detection of cancer metastasis and isolation of rare populations of cells.
4 Research methods

EILs was constructed using a two-step synthesis method and the magnetic and surface characterizations were confirmed. The capture efficiency on colorectal CTCs as well as the specificitywere compared between EILs and EpCAM magnetic ball. 

Statistical analysis was carried out by Prism software (GraphPad Software, Inc., La Jolla, CA). The unpaired Student’st-test was used to compare hydrodynamic size, diffuse efficient and zeta potential between IML and EILs. A paired Student’st-test was used to detect differences in the number of CTC captured by EpCAM immunomagnetic beads in comparison with EILs. A P value of smaller than 0.05 was considered to be statistically significant.

5 Research results

The obtained EILshave a lipid nanoparticle structuresimilar tocell membrane. An improved combination with cancer cells was seen in EILs compared with the modification method of combining antibody to nano/microspheres.The combinationincreased as the contact timeextended. Compared with EpCAM immunomagnetic beads, EILs captured more CTCs in blood of colorectalcancer patients.The captured cells showed consistency with clinical diagnosis and pathology. Mutation analysis showed same results between captured CTCs and cancer tissues.

6 Research conclusions
The following questions should be briefly answered:

What are the new findings of this study?

An improved combination with cancer cells was seen in EILs compared with the modification method of combining antibody to nano/microspheres

What are the new theories that this study proposes?

EILs was constructed using a two-step synthesis method and the magnetic and surface characterizations were confirmed. The capture efficiency on colorectal CTCs as well as the specificitywere compared between EILs and EpCAM magnetic ball.

What are the appropriate summarizations of the current knowledge that this study provided?

Using a two-step synthesis method and the magnetic and surface characterizations were confirmed.

What are the original insights into the current knowledge that this study offered? 

EGFR coated with magnetic liposomesshowed high efficiencyand specificityin the capture of colorectal CTCs. 

What are the new hypotheses that this study proposed? 

The captured cells showed consistency with clinical diagnosis and pathology. Mutation analysis showed same results between captured CTCs and cancer tissues. 

What are the new methods that this study proposed?

EILs was constructed using a two-step synthesis method and the magnetic and surface characterizations were confirmed.

What are the new phenomena that were found through experiments in this study?

The capture efficiency on colorectal CTCs as well as the specificitywere compared between EILs and EpCAM magnetic ball. 

What are the hypotheses that were confirmed through experiments in this study?

EGFR coated with magnetic liposomesshowed high efficiencyand specificityin the capture of colorectal CTCs.

What are the implications of this study for clinical practice in the future?

The significantly improved sensitivity of our new CTC capture technology might be useful in early detection of cancer metastasis and isolation of rare populations of cells.

7 Research perspectives

What experiences and lessons can be learnt from this study?

Everything must be on bases of this stationary cell-capture assay.

What is the direction of the future research?

The significantly improved sensitivity of our new CTC capture technology might be useful in early detection of cancer metastasis and isolation of rare populations of cells

What is/are the best method/s for the future research?

Cancer metastasis and isolation of rare populations of cells

