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同源基因

Homologs(同源基因): 由一个共同祖先在不同物种中遗传的基因。
同源基因在序列上是相似的，但相似的序列不一定是同源的。

u Orthologs(直系同源基因): 来自于不同物种的，从同一祖先垂直进
化而来的基因，保留了与原始基因有相同的功能。直系同源基因
通常是编码生命必需的酶、辅酶或关键性的调控蛋白的基因，功
能保守，进化缓慢。大多数直系同源基因功能相同或相近，调控
途径也相似，常用来构建系统发育树。

u Paralogs(旁系同源基因): 由于基因复制而产生的同源基因，可能会
进化出与原来基因相似的功能但是也可以进化成不同的特征，旁
系同源基因并不局限于同一物种内，不同物种中由于始祖基因的
复制而分化的基因也称旁系同源基因。

u xenologs(异同源基因): 通过水平基因转移，来源于共生或病毒侵染
所产生的相似基因。异同源的产生不是垂直进化而来的，也不是
平行复制产生的，而是由于原核生物与真核生物的接触，比如病
毒感染，在跨度巨大的物种间跳跃转移产生的。
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Genetribe

需要依赖python3和三个工具使用
#BLAST (v2.9.0)
conda install blast -c bioconda
#MCscan (v1.0.6)
pip install jcvi
#BEDTools (v2.29.2)
conda install bedtools -c bioconda

#Genetribe安装
git clone https://github.com/chenym1/genetribe.git
cd genetribe
./install.sh
vi ~/.bash_profile
# add the following lines to the end of ~/.bash_profile
export PATH=/path/to/genetribe/:$PATH
source ~/.bash_profile
genetribe -h

Genetribe安装

官网：https://chenym1.github.io/genetribe/

Yongming Chen, Wanjun Song, Xiaoming Xie, Zihao Wang, Panfeng Guan, Huiru Peng, Yuannian Jiao, Zhongfu Ni, Qixin Sun, and Weilong 
Guo. (2020) A Collinearity-incorporating Homology Inference Strategy for Connecting Emerging Assemblies in Triticeae Tribe as a Pilot 
Practice in the Plant Pangenomic Era. Molecular Plant, 13, 1694–1708.



Genetribe

Genetribe输入文件

File1 Protein Sequences in Fasta Format (name.fa)

File2 Annotation File in Bed Format (name.bed) File3 Chromosome Group Information (name.chrlist)



Genetribe

Genetribe使用

#BSUB -J genetribe
#BSUB -n 10
#BSUB -o genetribe.%J.out
#BSUB -e genetribe.%J.err
#BSUB -R span[hosts=1]
#BSUB -q smp
core
Usage: genetribe core -l <FirstName> -f <SecondName> [options]
genetribe core -l Physcomitrium_patens -f Arabidopsis_thaliana

longestcds
Usage: genetribe longestfasta -i pep.fa -s strsplit
genetribe longestfasta -i Physcomitrium_patens.fa -s strsplit



Genetribe

Genetribe结果

one2many

one2one (RBH+SBH)



Orthofinder

Orthofinder安装

#1.canda安装
conda install -c bioconda orthofinder
orthofinder -h

#2.直接调用集群
module load OrthoFinder/2.3.8

Emms, D. and Kelly, S. (2015). OrthoFinder: solving fundamental biases in whole genome comparisons dramatically improves 
orthogroup inference accuracy. Genome Biology 16: 157
Emms, D. and Kelly, S. (2019). OrthoFinder: phylogenetic orthology inference for comparative genomics. Genome Biology 20: 238



Orthofinder

Orthofinder使用

#BSUB -J orthofinder
#BSUB -n 10
#BSUB -o orthofinder.%J.out
#BSUB -e orthofinder.%J.err
#BSUB -R span[hosts=1]
#BSUB -q smp

orthofinder -f orthofinder/ -t 2



Orthofinder

Orthofinder结果



Inparanoid

Inparanoid安装

#blastall
conda install -c bioconda blast-legacy=2.2.26

#Inparanoid
wget https://bitbucket.org/sonnhammergroup/inparanoid4/get/359f8ea484ba.zip
unzip 359f8ea484ba.zip
perl inparanoid

InParanoid 7: new algorithms and tools for eukaryotic orthology analysis" Ostlund G, Schmitt T, Forslund K, 
Kostler T, Messina DN, Roopra S, Frings O and Sonnhammer ELL Nucleic Acids Res. 38:D196-D203 (2009)



Inparanoid

Inparanoid使用

第一步：建库
formatdb -i Arabidopsis_thaliana.fa

第二步：运行Inparanoid
Usage:perl inparanoid.pl <FASTAFILE with sequences of species A> <FASTAFILE with 
sequences of species B> [FASTAFILE with sequences of species C]
perl inparanoid.pl Arabidopsis_thaliana.pep.fa Arabidopsis_thaliana.pep.fa



Inparanoid

Inparanoid结果文件

SQLtable
Stats



MCScanX

MCScanX安装

#blast
conda install blast2.2.31

#MCScanX
wget https://codeload.github.com/wyp1125/MCScanX/zip/refs/heads/master
unzip master 
cd MCScanX-master # master解压出来文件名是MCScanX-mastercd MCScanX
Make

Wang Y, Tang H, DeBarry JD, Tan X, Li J, Wang X, Lee TH, Jin H, Marler B, Guo H, Kissinger JC, Paterson AH. (2012) 
MCScanX: a toolkit for detection and evolutionary analysis of gene synteny and collinearity. Nucleic Acids Res, 40(7): 
e49.

官网：http://chibba.pgml.uga.edu/mcscan2/#tm
github：https://github.com/wyp1125/MCScanx



MCScanX

MCScanX使用

第一步：blastp（protein-protein BLAST）比对
#合并
cat at.fa vv.fa >> all.fasta
#建库
makeblastdb -in all.fa -dbtype prot -parse_seqids -out all
#蛋白比对
blastp -query all.fa -db all -out at_vv.blast -evalue 1e-10 -num_threads 16 -outfmt 6 -num_alignments 5

第二步：运行MCScanX
input files：at_vv.gff; at_vv.blast
MCScanX at_vv/

at_vv.blast at_vv.gff



MCScanX

MCScanX结果

结果文件：at_vv.html, at_vv.collinearity, at_vv.tandem

at_vv.collinearity里记录了共线性信息



MCScanX

MCScanX结果可视化

Input files：at_vv.gff; at_vv.collinearity; dot.ctl

dot.ctl

#BSUB -J dot_plotter
#BSUB -n 10
#BSUB -o dot_plotter.%J.out
#BSUB -e dot_plotter.%J.err
#BSUB -R span[hosts=1]
#BSUB -q normal

java dot_plotter -g at_vv.gff -s at_vv.collinearity -c dot.ctl -o dot.PNG



MCScanX

MCScanX结果可视化

#BSUB -J dual_synteny_plotter
#BSUB -n 10
#BSUB -o dual_synteny_plotter.%J.out
#BSUB -e dual_synteny_plotter.%J.err
#BSUB -R span[hosts=1]
#BSUB -q normal

java dual_synteny_plotter -g at_pp.gff -s at_pp.collinearity -c 
dual_synteny.ctl -o dual_synteny.PNG

input files：at_vv.gff; at_vv.collinearity; dual_synteny.ctl

dual_synteny.ctl



MCScanX

MCScanX结果可视化

input files：at_vv.gff; at_vv.collinearity; circle.ctl
circle.ctl

#BSUB -J circle_plotter
#BSUB -n 10
#BSUB -o circle_plotter.%J.out
#BSUB -e circle_plotter.%J.err
#BSUB -R span[hosts=1]
#BSUB -q normal

java circle_plotter -g at_vv.gff -s at_vv.collinearity -c circle.ctl 
-o circle.PNG



感谢大家学习交流


