
Curriculum Vitae | Qi Guo 

EDUCATION BACKGROUND                                                                                                  

Harbin Medical University, China                                                  Expected graduation - June 2022 

 Bachelor of Engineering in Biomedical Engineering                                             

 Second-class Scholarship for Outstanding Study 12/2020; Scholarships for Outstanding Student Leaders (4/50) 2018&2019 
 
SUMMER INTERNSHIP                                                                                              

Beijing Institute of Genomics, Chinese Academy of Science/ China National Center for Bio-information      07/2021-08/2021 

Searching and verifying SNV and CNV of Liver Cancer Using Second-Generation Sequencing Data   

Supervisor: Zhaoqi Liu, Professor                                                    Undergraduate Research Assistant    

 Read the literature “Pharmacologic Modulation of RNA Splicing Enhances Anti-tumor Immunity” and “Splicing factor 

mutations in hematologic malignancies”, and made presentations; 

 Identified and counted microvascular invasion SNV of liver cancer with SAVI2 and IGV; 

 Identified and counted CNV of liver cancer samples with CNVkit; obtained CNV mutation genes with high confidence by 

GISTIC filtering, segmented bin areas and made correlation analysis with prior data from cBio database to verify the accuracy, 

utilized BVI for further verification and got highly consistent CNV results; 

Skills & Tools: R, Python, Linux, CNVkit, GISTIC, IGV, SAVI, Samtools, Pearson, Spearman.  

 

RESEARCH EXPERIENCE                                                                                                             

Elucidated Dynamic Mechanism of Cardiac Hypertrophy to Heart Failure based on scRNA-seq and Precision Medication 

based on Network                                                                              04/2021-Present 

Supervisor: Yingqi Xu, Associate Professor                                               Independent Final Year Project 

 32 potential markers were found by comparing expression value of data from normal to hypertrophy to heart failure. These 

potential markers have a decreasing expression with the development of disease. Hence, they which are statistically 

significant(p<0.05) can predict the stage of cardiac hypertrophy. 

 12 potential markers were found by extracting genes name from Heatmap drawn by Pseudo-time series analysis. These 12 

potential markers have increasing expression from normal to heart failure. Heatmaps were drawn by Monocle 2. 

 4 functional cell clusters was identified by Spearman correlation analysis. Drawn landscape of cardiomyocytes from myocardial 

hypertrophy to heart failure and landscapes of 4 functional cell clusters in distinctive stages. Cell landscape was drawn by Seurat. 

 Identified a crucial disease cell cluster which has immune-related functions by GO and a specific crucial alternative stage from 

myocardial hypertrophy to heart failure. 

 Cell-Cell interaction network of different types of heart cells was constructed by italk in the crucial stage of disease progression 

and identified decreasing interactions and increasing interactions of different types of cells after cardiac hypertrophy.   

 Validated potential markers using RNA next generation sequencing of cardiac hypertrophy from GEO and constructed prediction 

classification model based on logistic regression. 

 Constructing WGCNA network and finding potential drug targets by random walk algorithm. 

Innovations:  

 Identification of cell types of cardiac single-cells cluster by double screening: a: classified the potential marker of each cell cluster 

by function FindMarkers of Seurat package and took their intersections with the paper-based marker of heart cell types in 

CellMarker database to classify the type of unknown cell clusters; b: employed FeaturePlot to solve the classification of cell 

clusters with no intersections due to the lack of sufficient data; achieved good classification accuracies, especially for the 

classification of myocardial cells and fibroblasts. 

 Focusing on the dynamic process and constructing a prediction model in order to predict stage of cardiac hypertrophy patients. 

Skills & Tools: R, Seurat, monocle, iTalk, T-Test, WGCNA, GO, KEGG, Machine Learning, Random Walk,Cytoscape. 

 

Identified miRNA as Potential Drug Target Based on Compound Network of miRNA-DEGs-DEGs about Breast Cancer          

04/2021 

Molecular Network Pharmacology Assignment 

 Constructed drug-drug, drug-target, target-target networks using anti-cancer drugs and target information from Drugbank 

database. 

 Got RNA expression data of breast cancer from GEO and screened 2726 differential expressed genes using T-test; got protein 

interaction information from HPRD of such genes and found 39 differential expressed genes from PPI network intersected with the 

target gene set. 

 Integrated miRNA and target gene interaction information about breast cancer from mirTarbase, HMDD and targetscan databases. 

Searched 57621 interacted pairs between miRNA and target gene which are differential expressed gene. 

 Constructed compound network of miRNA-differential expressed gene, protein-protein interaction of differential expressed genes 

network. Imported into Cytoscape and highlighted those 39 target genes. 

 Searched 12 potential miRNA drug targets as neighbor nodes of differential expressed target gene based on Random walking 

algorithm.    

 

Risk Assessment Platform for Single-gene Disorders                                                 12/2019-12/2020 



College Students' Innovative Entrepreneurial Training Plan Program                                         Team Leader                         

 Collated and summarized environmental factors, and obtained 52 couples’ variation data (vcf) by 1000 Genome; 

 Annotated variation information based on InterVar database with VarNote, screened for mutation sites according to ACMG 

statistics, and only kept pathogenic and likely pathogenic mutation sites;  

 Annotated gene mutation site using ANNOVAR;  

 Associated information of mutant genes with single-gene disorders and their genetic patterns from OMIM, collected statistics;  

 Prediction a risk of single-gene disorder score for infant based on mutation sites information of parents; Risk score of infant was 

computed by pathogenicity of mutation sites and disease genetic pattern of parents. 

 The results show which single-gene disorders babies are likely to have and probability. 

 Designed a sample platform website interface by HTML; 

 
 
Design Three Ligands for Dihydrofolate Reductase                                                  04/2021-05/2021 

Computer-Aided Drug Design Assignment 

 Preparation of Small Molecules 

The 2D structures of these three compounds were built using Chemdraw11.0.The property and drug-likeness of compounds were 

predicted by Molsoft, a webserver for drug design. The final drug-likeness scores of the three compounds are 1.53, 1.47, and 1.0. 

The 3D structures of compounds were built using Chem3D11.0 followed by MM2 energy minimization. 

 Preparation of Drug Target 

The cocrystal structure of Dihydrofolate reductase was obtained from PDB database. The protein target was prepared for the 

molecular docking simulation by removing the water molecules and bound ligands. Hydrogen atoms and Kollman charges were 

added to each protein atom. 

 Molecular Docking with Autodock (version 4.2.6) 

The molecular docking study was performed using Auto-Dock Tools version 1.5.6. A grid box of 40 × 40 × 40 with a spacing of 

0.375Å enclosed the whole binding site. The Lamarckian genetic (LGA) was adopted to search for the best binding poses. 

 Molecular Docking with Vina 

The molecular docking simulations were also carried out using Vina program. The final binding energies of design compounds 

are -8.8 kcal/mol, -7.8 kcal/mol, and -8.2 kcal/mol.  

 

Identification of Drug Response Markers and Prediction of Individual Drug Response                            11/2020                                                                           

Pharmacogenomics Assignment 

 Obtain gene expressions profile of drug response and drug response labels of samples from cMap.  

 Preprocessing and preliminary screen of drug response marker by wilcoxon rank sum test and univariate logistic regression. 

 Further screen drug response marker by multivariate logistic regression.  

 Drug response model was constructed based on screened marker by logistic regression model and accuracy rate through 

validation reached 86%. 

 

Identification of Differential Metabolic Markers                                                            06/2021 

Pharmacokinetics Assignment 

 Raw Data Processing by XCMS.     

 Data pre-processing and pre-treatment. Handled missing value and filtered. Normalization and scaling. 

 Univariate difference analysis was performed on the treated metabolome data by T-Test (P<0.05) and obtained 52 markers. 

 Multivariate analysis by PLA (FDR<0.05,VIP<1.5) and obtained 43 marker by intersecting with 52 markers from Univariate 

Analysis.                                                                                       

 

Use ChAMP to Process 850K Methylation Assay                                                             1/2021 

 Obtain IDAT from GEO and create information files of samples. 

 Preprocessing data(Drawn plot of multi-dimensional scaling, Beta density distribution, Dendrogram, TypeDensity) 

 Identification of differential methylation probes and regions. Visualization.  

 GSEA analysis of probes and regions. 

 Identification of CNV and analysis of methylated gene blocks.   

 

ACADEMIC CONTESTS                                                                                                         

Contemporary Undergraduate Mathematical Contest in Modeling (CUMCM)                                  09/2019      

 Awarded the First Prize of Heilongjiang Province, China.                                              Team Leader 

China College Students' 'Internet+' Innovation and Entrepreneurship Competition                         03/2020-07/2020   

 Awarded the Third Prize of Harbin Medical University.                                                Team Leader                             

 Built WeChat-small-program (Java), recorded new interactive first-aid videos with clinical medical students, and linked the videos 

to WeChat-small-program to improve first aid knowledge of the public. 

 



EXTRACURRICULAR ACTIVITIES                                                                              

Deputy Head, Vocal Group of Art Troupe                                                          03/2019-09/2020 

 Arranged weekly vocal training. 

 Offered performers to support various activities on campus.  

 Served as the judge for singing contests.  

Leading Singer, on behalf of undergraduates in the department, the 70th Anniversary Celebration                 10/2019                    

Member, Youth Volunteers Association                                                                   04/2020 

 Gave lectures on popular science to primary school students affiliated to Harbin Medical University. 

 Visited autistic children, and performed for autistic children. 

Basketball Player, Basketball Team of College of Bioinformatics Science and Technology                  07/2018-Present 

 Participated in regular training 

 Competed in the School Basketball Competition and won the 4th place  

Officer, Learning Department of Student Union                                                     07/2018-07/2019 

 Organized practice English tests of CET4 and CET6 

 Planned reading, painting, and learning activities  

 

HONORS & AWARDS                                                                                           

 Outstanding League Member (2/50)                                                                    04/2021 

 The 10th Place in the Freshman Speech Contest, Harbin Medical University                                    09/2018                                                           

                                                          

OTHER INFORMATION                                                                                                    

 Programming: skilled in R, Python, Java, C, HTML, Linux. 

 Bioinformatics Filed and Methods: RNA-seq: Single-Cell Analysis (Seurat, Cell-talk), Differential Gene Expression; DNA-seq: 

CNV,SNV; Metabonomics analysis; Pharmacogenomics; Computer-aided drug design; Network Analysis(Random walking), 

WGCNA; Multivariate analysis, Univariate difference analysis; Survival Analysis; Machine Learning; Cytoscape. 

 Patent: Haiping Guo, Qi Guo, An Absorbable Left Atrial Appendage Clip, Patent No.: ZL 2020 2 1164863.X, 05/25/2021, 

Utility Model Patent. 
 
 

 


