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SAM/BAM files (IGV SAMtools)



SAM/BAM files

QNAME，比对片段的（template）的编号

FLAG，位标识，template mapping情况的数字表示

RNAME，参考序列的编号

POS，比对上的位置，注意是从1开始计数，没有比对上，此处为0；

MAPQ，mapping的质量；

CIGAR，简要比对信息表达式

RNEXT，下一个片段比对上的参考序列的编号

PNEXT，下一个片段比对上的位置，如果不可用，此处为0, 

TLEN，Template的长度，最左边得为正，最右边的为负，不可用时为0

SEQ，序列片段的序列信息，如果不存储此类信息，此处为’*‘

QUAL，序列的质量信息，格式同FASTQ一样

AS:i 匹配的得分; XS:i 第二好的匹配的得分; YS:i mate 序列匹配的得分; XN:i 在参考序列上模糊碱基的个数; XM:i 错配的个数; XO:i gap open的个数; XG:i gap 延伸的个数; NM:i 经过编辑的序列; YF:i 说明
为什么这个序列被过滤的字符串; MD:Z 代表序列和参考序列错配的字符串



• Statistics
• View
• …

General stuff

• Read cigar string
• count the coverage
• Fetching reads
• …

Specific operations



Specific reads 
for special 
location



Pysam

• Pysam is a python module that makes 
it easy to read and manipulate 
mapped short read sequence data 
stored in SAM/BAM files.

https://pysam.readthedocs.io/en/latest/index.html

https://pysam.readthedocs.io/en/latest/index.html


Install 
• pip install pysam



count(self, contig=None, start=None, stop=None, region=None, until_eof=False, read_callback='nofilter', reference=None, end=None)



• count_coverage(self, contig, start
=None, stop=None, region=No
ne, quality_threshold=15, read_c
allback='all', reference=None, en
d=None)

• four array.arrays of the
same length in order A C G T



Statistics



Alignment records





cigarstring





Reads, Reference, Reference base









Fasta & Fastq & GFF …



• The Biopython Project is an international association of developers of freely 
available Python (https://www.python.org) tools for computational molecular 
biology. Python is an object oriented, interpreted, flexible language that is 
becoming increasingly popular for scientific computing. Python is easy to learn, 
has a very clear syntax and can easily be extended with modules written in C, 
C++ or FORTRAN.

• http://biopython.org/DIST/docs/tutorial/Tutorial.html

https://www.python.org/
http://biopython.org/DIST/docs/tutorial/Tutorial.html


Biopython package

Blast output – both from standalone and WWW Blast

Clustalw

FASTA

GenBank

PubMed and Medline

ExPASy files, like Enzyme and Prosite

SCOP, including ‘dom’ and ‘lin’ files

UniGene

SwissProt



Install pip install biopython
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https://bioperl.org/formats/sequence_formats/ABI_sequence_format.html
https://bioperl.org/formats/sequence_formats/ABI_sequence_format.html
https://bioperl.org/formats/sequence_formats/ACEDB_sequence_format.html
https://bioperl.org/formats/sequence_formats/ACEDB_sequence_format.html
https://bioperl.org/formats/sequence_formats/ACEDB_sequence_format.html
https://bioperl.org/formats/sequence_formats/AGAVE_sequence_format.html
https://bioperl.org/formats/sequence_formats/AGAVE_sequence_format.html
https://bioperl.org/formats/sequence_formats/AGAVE_sequence_format.html
https://bioperl.org/formats/sequence_formats/ALF_sequence_format.html
https://bioperl.org/formats/sequence_formats/ALF_sequence_format.html
https://bioperl.org/formats/sequence_formats/ASCIITree_sequence_format.html
https://bioperl.org/formats/sequence_formats/ASCIITree_sequence_format.html
https://bioperl.org/formats/sequence_formats/ASCIITree_sequence_format.html
https://bioperl.org/formats/sequence_formats/BSML_sequence_format.html
https://bioperl.org/formats/sequence_formats/BSML_sequence_format.html
https://bioperl.org/formats/sequence_formats/CHADO_sequence_format.html
https://bioperl.org/formats/sequence_formats/CHADO_sequence_format.html
https://bioperl.org/formats/sequence_formats/CHADO_sequence_format.html
https://bioperl.org/formats/sequence_formats/CHAOS_sequence_format.html
https://bioperl.org/formats/sequence_formats/CHAOS_sequence_format.html
https://bioperl.org/formats/sequence_formats/CHAOS_sequence_format.html
https://bioperl.org/formats/sequence_formats/CTF_sequence_format.html
https://bioperl.org/formats/sequence_formats/CTF_sequence_format.html
https://bioperl.org/formats/sequence_formats/EMBL_sequence_format.html
https://bioperl.org/formats/sequence_formats/EMBL_sequence_format.html
https://bioperl.org/formats/sequence_formats/EXP_sequence_format.html
https://bioperl.org/formats/sequence_formats/EXP_sequence_format.html
https://bioperl.org/formats/sequence_formats/EntrezGene_sequence_format.html
https://bioperl.org/formats/sequence_formats/EntrezGene_sequence_format.html
https://bioperl.org/formats/sequence_formats/EntrezGene_sequence_format.html
https://bioperl.org/formats/sequence_formats/Excel_sequence_format.html
https://bioperl.org/formats/sequence_formats/Excel_sequence_format.html
https://bioperl.org/formats/sequence_formats/FASTA_sequence_format.html
https://bioperl.org/formats/sequence_formats/FASTA_sequence_format.html
https://bioperl.org/formats/sequence_formats/FASTA_sequence_format.html
https://bioperl.org/formats/sequence_formats/FASTQ_sequence_format.html
https://bioperl.org/formats/sequence_formats/FASTQ_sequence_format.html
https://bioperl.org/formats/sequence_formats/FASTQ_sequence_format.html
https://bioperl.org/formats/sequence_formats/GAME_sequence_format.html
https://bioperl.org/formats/sequence_formats/GAME_sequence_format.html
https://bioperl.org/formats/sequence_formats/GAME_sequence_format.html
https://bioperl.org/formats/sequence_formats/GCG_sequence_format.html
https://bioperl.org/formats/sequence_formats/GCG_sequence_format.html
https://bioperl.org/formats/sequence_formats/GFF3_sequence_format.html
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https://bioperl.org/formats/sequence_formats/GFF_sequence_format.html
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https://bioperl.org/formats/sequence_formats/GTF_sequence_format.html
https://bioperl.org/formats/sequence_formats/GTF_sequence_format.html
https://bioperl.org/formats/sequence_formats/GenBank_sequence_format.html
https://bioperl.org/formats/sequence_formats/GenBank_sequence_format.html
https://bioperl.org/formats/sequence_formats/GenBank_sequence_format.html
https://bioperl.org/formats/sequence_formats/InterPro_sequence_format.html
https://bioperl.org/formats/sequence_formats/InterPro_sequence_format.html
https://bioperl.org/formats/sequence_formats/InterPro_sequence_format.html
https://bioperl.org/formats/sequence_formats/KEGG_sequence_format.html
https://bioperl.org/formats/sequence_formats/KEGG_sequence_format.html
https://bioperl.org/formats/sequence_formats/LocusLink_sequence_format.html
https://bioperl.org/formats/sequence_formats/LocusLink_sequence_format.html
https://bioperl.org/formats/sequence_formats/LocusLink_sequence_format.html
https://bioperl.org/formats/sequence_formats/MetaFASTA_sequence_format.html
https://bioperl.org/formats/sequence_formats/MetaFASTA_sequence_format.html
https://bioperl.org/formats/sequence_formats/MetaFASTA_sequence_format.html
https://bioperl.org/formats/sequence_formats/PHD_sequence_format.html
https://bioperl.org/formats/sequence_formats/PHD_sequence_format.html
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https://bioperl.org/formats/sequence_formats/PIR_sequence_format.html
https://bioperl.org/formats/sequence_formats/PLN_sequence_format.html
https://bioperl.org/formats/sequence_formats/PLN_sequence_format.html
https://bioperl.org/formats/sequence_formats/Qual_sequence_format.html
https://bioperl.org/formats/sequence_formats/Qual_sequence_format.html
https://bioperl.org/formats/sequence_formats/Raw_sequence_format.html
https://bioperl.org/formats/sequence_formats/Raw_sequence_format.html
https://bioperl.org/formats/sequence_formats/SCF_sequence_format.html
https://bioperl.org/formats/sequence_formats/SCF_sequence_format.html
https://bioperl.org/formats/sequence_formats/Swissprot_sequence_format.html
https://bioperl.org/formats/sequence_formats/Swissprot_sequence_format.html
https://bioperl.org/formats/sequence_formats/Swissprot_sequence_format.html
https://bioperl.org/formats/sequence_formats/TIGR_sequence_format.html
https://bioperl.org/formats/sequence_formats/TIGR_sequence_format.html
https://bioperl.org/formats/sequence_formats/Tab_sequence_format.html
https://bioperl.org/formats/sequence_formats/Tab_sequence_format.html
https://bioperl.org/formats/sequence_formats/Table_sequence_format.html
https://bioperl.org/formats/sequence_formats/Table_sequence_format.html
https://bioperl.org/formats/sequence_formats/Tinyseq_sequence_format.html
https://bioperl.org/formats/sequence_formats/Tinyseq_sequence_format.html
https://bioperl.org/formats/sequence_formats/Tinyseq_sequence_format.html
https://bioperl.org/formats/sequence_formats/ZFF_sequence_format.html
https://bioperl.org/formats/sequence_formats/ZFF_sequence_format.html






Sequnce file as Dictionaries

• dict1=SeqIO.to_dict(SeqIO.parse(reads.idx,readspwd,"fasta")) 
• dict1 = SeqIO.index(reads.idx,readspwd,"fasta") 







Annotation Files



SeqRecord class

id

name

description

dxrefs

annotations

features



Genbank

embl

... gff

fasta



Genbank



Genbank 2 emblGenbank 2 fasta



Chromosome

Gene

mRNA, rRNA, tRNA, lncRNA…

exon, CDS, five_prime_UTR, three_prime_UTR
GFF file



pip install bcbio-gff



GFF



pprint.pprint(examiner.available_limits(in_handle))



From tblast to GFF
An example



cmscan.tblout
http://eddylab.org/infernal/Userguide.pdf

http://eddylab.org/infernal/Userguide.pdf


Read tblast File



改变数据类型

定义染色体

定义基因

定义内含子等

写GFF



Result



Thanks


