Requirements of “Bioinformatics” course paper  

for graduate students (2024, winter)

#1

How many nucleotide sequences (entries) from large crabgrass (Digitaria sanguinalis) were deposited in the public databases (GenBank of NCBI and GSA of CNCB)? How many NBS domain-containing gene sequences from Digitaria genus in the databases? 

#2

Please find the best hit(s) of a transcript by RNA-seq in the public databases (nr, protein and domain) and predict its potential function(s).

>A transcriptomic sequence
GTACAAATATGCCGGTTGAAAAGATTGATCATGCTCTTGATACTATTAAGATTAATGGTATTCAAAATGTTCTTGCTCTACGTGGTGATCCTCCTCATGGTCAAGATAAGTTTGTTCAAGTTGAAGGTGGTTTTGCTTGCGCCCTCGATCTGGTGAAGCATATCCGTGCCAAGTATGGGGATTACTTTGGGATAACTGTTGCAGGTTATCCAGAGGCACATCCTGATGTTATACCTGCTAATGGAATAGCTACACAAGAGATATATGAAAATGACCTGGCTTATCTCAAAAGAAAGGTGGATGCTGGAGCTGATCTTATCGTAACTCAACTCTTCTATGATACTGATATTTTCCTCAAATTTGTCAATGATTGCCGCCAAATTGGAATTACTTGCCCCATCGTTCCGGGTATCATGCCCATTAACAATTACAAGGGATTCTTGCGCATGACTGGATTTTGTAAGACTAAGATTCCAGAAGAGATAATGGCTGCCCTGGAACCTATTAAGGATAGCGAGGAGGCTGTCAAAGCCTATGGAATTCACCTTGGAACTGAAATGTGCAAAAAGATTTTGGCCAGTGGCATTAAGACTTTGCATCTTTATACATTAAACATGGAGAAATCAGCACTATCCATTTTGATGAATCTTGGATTAATAGAAGAGTCCAAAATTTCTAGGCCATTGCCTTGGAGACGTCCTACAAATGTTTTTCGTGTTAAAGAAGATGTTCGTCCTATATTCTGGGCAAATCGTCCAAAGAGCTACATCTCAAGGACCTTAGGTTGGGATGAATATCCACATGGTAGATGGGGCAATGCTCAAAATCCATCATACGGGGCACTTAGTGACTATCAGTTCATGCGTGCACGCTCACGTGATAAGAAGCTGCAAGAGGAATGGGTTGTGGCTTTGAATAGCGTGGAAGATACCTATGAGAAATTTAAGGACTACTGTCTTGGGAAGCTGAGAAGCTGCCCTTGGTCTGAACTAGATGGTCTTCAGCCAGAGACAAAGATCATAAACGAAAAGTTGGGTCATGTCAATACGAAAGGTTTCCTGACTATTAACAGCCAACCTGCAGTTAATGCTGAGAAGTCTGACTCTCCTTCTGTTGGATGGGGTGGTCCCGGCGGATATGTTTATCAAAAGGCTTACTTGGAGTTTTTCTGTTCCGGGGAGAAGTTGAACACCCTCGTCGAAAAATGCAAGGCTTTCCCCTACCTAACATACATGGCTGTAAACAAGGAAGGAAACTGGATTTCCAACATCAGCCAAACTGACGTCAATGCGGTGACTTGGGGAGTCTTCCCAGCTAAGGAAATTGTACAACCGACTGTCGTTGATCCCGCCAGTTTCATGGTATGGAAGGATGAAGCATTTGAAATCTGGTCAAGAGGATGGGCTCAATTATACCCAGAGACTGATCCATCAAGAAAATTGCTTGAACAAGTTCAAAACAGTTACTACTTGGTCAGCCTTGTCGATAACGATTATATTAATGGTGATTTATTTTCCATCTTCCAAGATATCTAA
#3

Use dynamic programming method, the Needleman-Wunsch algorithm, to perform global alignment for the two protein sequences:
P1=ASWEAHE

P2=PAWGAEG
Scoring system: BLOSUM50 scoring matrix with gap penalty 8. 

BLOSUM50 (partial)
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	-2
	-2
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	-4
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	15


#4

Please annotate a genomic sequence from water hyacinth (Eichhornia crassipes) (Download).

#5

Perform multiple alignment for P450 genes (Download), find their conserved sequences and construct their phylogenetic tree.

#6

Please write a mini review about one of following topics: 
Progresses in bioinformatics (algorithms and tools) in 2024
Applications of bioinfomatics tools on plant genomic studies in 2024
*You can choose one of two topics for your review and all references (only published in 2024) reviewed should be listed at end of your paper. For example: 

Jarvis D, Ho YS, Lightfoot D, Schmöckel SM, Li B, Borm T, Ohyanagi H, Mineta K, Michell C and Saber N. The genome of xxx. Nature 542: 307-312 (2024)

**The review should have at least two pages of text (except references).

……………………………………………
*Please send your course paper (a PDF file with your name as file name) to bioinplant@zju.edu.cn during the exam week (before Jan. 10, 2025). 

Important note: You will receive a reply from us when we receive your course paper via e-mail. Otherwise, please contact with us (Yujie Huang: 12116008@zju.edu.cn) and confirm it.

注意事项：

将作业和课程论文以一个文件（PDF格式，以姓名为文件名）发送到bioinplant@zju.edu.cn邮箱，截止日期2025年1月10日。我们收到你的邮件会回复你，否则就表示我们没有收到你的作业/论文。有问题可联系黄毓杰(12116008@zju.edu.cn)，否则你的成绩将记录为“缺考”；如果发现两份作业/论文高度相似（内部“BLAST”），两位成绩均将记录为60分。建议用中文撰写作业和课程论文。
