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Training objectives and the progress 

Training objectives: 

1. To acquire expertise in bioinformatics and genomics  

2. To obtain advanced high-throughput immunology analysis skills  

3. To increase the ability for innovation and lateral thinking  

 

Training progress  

1. Bioinformatics learning 

Programming is an essential part of the tool kit for biologist of all types, including 

bioinformatics analysts. Python is the programming language that is easier and 

widely used in the scientific community. 

At beginning of this training, under the guidance of Professor Samuel, I learn 

python from two programming books. One is Python Programming for the 

Absolute Beginner (Fig 1.A), another is Python for Biologists (Fig 1.B). After that, 



I approached to learn Pandas, a modular in python on website: 

https://pandas.pydata.org. During learning, Professor Samuel and me discuss and 

try to solve all the problems I met. And we have small meeting about one to two 

times per week regularly. 

From the first book, I acquire the skills that are needed for practical Python 

programming applications and how these skills can be put to use in real-world 

scenarios from simple game creation. When finished this book. I could apply the 

basic programming principles in a simple way. Then, Professor Samuel guided me 

coming to a second step: focus on Python practice in biology field. In this stage, I 

learned the book of Python for Biologists. From this book, I acquired skills to 

tackle common biological and bioinformatics problems. This is useful for my next 

project and dealing with large dataset. 

 

 

 

  

Figure 1. Books for Python training 

Pandas is a Python package or module. It aims to be the fundamental high-level 

building block for doing practical, real world data analysis in Python. In this part, I 

Fig 1.A Fig 1.B 



learned Lessons for New pandas Users (Fig 2.A), which include 11 lessons. And 

then, I came to practice the Pandas Cookbook (Fig 2.B), which include 8 chapters 

and is aimed to give concrete examples to solve real-world data.  

 

 

 

 

 

Figure 2. Pandas training materials 

2. Datasets analysis using Pandas python library. 

One of the datasets came from gastroendoscopy and 
13

C breath test data in PLA 

General Hospital in the whole year of 2016. This huge data contain 25,381 patients 

information of 
13

C breath test and 11,043 that of gastroendoscopy and pathology. 

This analysis was aimed to understand occurrence of gastric disease and its 

relationship with H. pylori infection. Also, it was a fundamental work for next 

cooperation project between UWA and PLA General Hospital. The gastric 

condition of atrophy, intestinal metaplasia, dysplasia (including cardia and 

non-cardia location), early gastric cancer and advanced gastric cancer was showed 

in Figure 3. 
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Fig 3. Occurrence of gastric atrophy, intestinal metaplasia, dysplasia, early cancer 

and advanced cancer in PLA General Hospital, 2016. 

Another data contains immune response data from H. pylori-infected individuals, 

which is the original data from Professor Samuel’s team. During this practice, I got 

the ability to solve simple question of real biologist data by Pandas module and by 

the method of definition Python function, the later will be much more convenient 

to solve problems in an easy way. 

3. Training of innovation and lateral thinking. 

It took a few weeks to work on the future study design which will be start when I 

return to PLA General Hospital next year. This project is a further research based 

on the previous data from Professor Samuel’s team. They identified a H. pylori 

peptides profile specific in gastric cancer patients, which will become implicated 

biomarker to distinguish high and low cancer risk in H. pylori infection patient. It 

will be very meaningful especially in Asia with very high H. pylori infection rate 

and GC mortality.  

Serum and tissue samples in this project will be collected in PLA General Hospital, 
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so the sample size calculation must consider the morbidity of gastric cancer and 

pre-cancerous disease. Based on the above analysis (Part 2: Datasets analysis using 

Pandas python library), we get the frequency and occurrence of gastric disease in 

PLA General Hospital. Then we finish the study design including: Sample size 

calculation and sample collection, Enrolment (including inclusion and exclusion 

criteria), grouping, workflow, schedules and project budget. 

From the process, the ability of innovation and lateral research thinking was 

improved and some skills such as project design and sample size calculation in a 

correct way were obtained.  

4. Ability increase in manuscript writing skill. 

Writing is one of the important part in research training. During this fellowship, 

Professor Samuel, Professor Barry J. Marshall and Professor Alfred Chin Yen Tay 

afford me lots of guidance. Under their help, I’m working on two review 

manuscripts. One is Which Strategy Will be Successful for Gastric Cancer Risk 

Prediction in East Asia? Another review article is Is H. pylori disappearing in 

China? Abstract of the first review article was nominated as candidate for the 

JGHF Emerging Leaders Lectureship for APDW2018 in Seoul.  

 

Future plans of the training and research 

Training in python and bioinformatics will continue with the Biopython module, 

initially by learning via the tutorials on the website 

http://biopython.org/DIST/docs/tutorial/Tutorial.html. I will focus on using 



Biopython tools to handle DNA and amino acid sequences, genebank files and 

fasta files. 

During the last part of the fellowship, I will work in more detail with the immune 

response data from H. pylori infected individuals. From this data I will investigate 

which immune epitopes are used by H. pylori infected individuals. This will be 

matched with DNA-sequencing information from H. pylori strains of patients with 

or without gastric cancer. The aim with this study is to identify if there are 

immune-related sequences of the H. pylori proteome that are consistently 

associated with gastric cancer development in H. pylori-infected individuals. 
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