
Course organization 
• Course introduction ( Week 1)

• Code editor: Emacs （Week 2）
• Part I: Introduction to C programming language (Week 3 - 12)

• Chapter 1: Overall Introduction (Week 3-4)

• Chapter 2: Types, operators and expressions (Week 5)

• Chapter 3: Control flow (Week 6)

• Chapter 4: Functions and program structure (Week 7)

• Chapter 5: Pointers and arrays (Week 8)

• Chapter 6: Structures (Week 10)

• Chapter 7: Input and Output (Week 11)

• Part II: Skills others than programming languages (Week 12)

• Debugging tools（Week 12）

• Part III: Reports from the battle field (student forum) (Week 13– 16)

• Presentation (week 13-14)

• Demo (week 15-16)
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Background of the final project

UCSC Genome Browser:

http://genome.ucsc.edu



mRNA-seq mapping (alignments)

Mapping of RNA-seq data of H1-hESC cell line in ENCODE Project



mRNA-seq mapping (signals)

mRNA-seq signals for 4 cell lines in ENCODE Project



Histone Modification
(Chip-seq signals)

Histone modification of GM12878 cell line in ENCODE Project



Transcript Factor Binding Sites
(Chip-seq signals)

CTCF Chip-seq signals for 7 cell lines in ENCODE Project



DNase-seq Signals 

DNase-seq signals for 5 cell lines in ENCODE Project



GENCODE gene file format

#name chrom strand txStart txEnd cdsStart cdsEnd exonCount exonStarts exonEnds proteinID alignID 

uc057cfx.1 chr1 - 11131593 11145025 11131593 11131593 5 
11131593,11134350,11139303,11139532,11144647, 11133197,11134466,11139435,11139658,11145025, 
ENST00000495435.1 

uc057cfy.1 chr1 - 11138953 11139660 11138953 11138953 2 11138953,11139532, 11139435,11139660, 
ENST00000476768.1 

uc031plf.2 chr1 + 11143897 11149537 11143897 11143897 4 11143897,11144666,11145152,11149269, 
11143987,11144886,11145279,11149537, ENST00000445982.5 uc057cfz.1 chr1 + 11144423 11149537 11144423 
11144423 4 11144423,11144666,11145152,11149269, 11144481,11144886,11145279,11149537, 
ENST00000420480.1 

uc057cga.1 chr1 + 11152349 11152452 11152349 11152349 1 11152349, 11152452, ENST00000517277.1 

uc001ase.5 chr1 + 11189340 11195981 11189579 11195023 5 
11189340,11192269,11193579,11194460,11194853, 11189955,11192370,11193774,11194659,11195981, O43827 
ENST00000376819.3 

uc057cgb.1 chr1 + 11193626 11195178 11193626 11193626 3 11193626,11194525,11194853, 
11193774,11194659,11195178, ENST00000476934.1 

uc057cgc.1 chr1 + 11226253 11226360 11226253 11226253 1 11226253, 11226360, ENST00000384720.



MGC gene file format

#bin matches misMatches repMatches nCount qNumInsert qBaseInsert tNumInsert
tBaseInsert strand qName qSize qStart qEnd tName tSize tStart tEnd blockCount
blockSizes qStarts tStarts
83 8146 6 0 0 0 0 56 144275 - BC117166 8155 3 8155 chr1 248956422 11106997 11259424 57 
503,106,81,81,66,136,75,73,83,123,148,136,175,135,183,123,99,97,101,249,118,116,132,12
6,108,78,116,101,140,76,146,163,143,147,93,163,113,168,87,251,130,135,93,90,123,206,21
6,245,129,187,109,276,135,201,233,109,177, 
0,503,609,690,771,837,973,1048,1121,1204,1327,1475,1611,1786,1921,2104,2227,2326,2423,
2524,2773,2891,3007,3139,3265,3373,3451,3567,3668,3808,3884,4030,4193,4336,4483,4576,4
739,4852,5020,5107,5358,5488,5623,5716,5806,5929,6135,6351,6596,6725,6912,7021,7297,74
32,7633,7866,7975, 
11106997,11108180,11109289,11109648,11112851,11114317,11114812,11115395,11117003,11121
245,11121978,11124497,11126621,11127009,11127623,11128003,11128453,11128854,11129737,1
1130528,11133079,11134350,11139303,11139532,11144647,11144967,11146675,11150125,111571
51,11167441,11199257,11199540,11204560,11209311,11210813,11212311,11212795,11213398,11
216147,11228667,11230924,11231299,11232435,11233397,11234142,11237842,11238401,1124030
2,11241552,11243113,11247624,11247818,11253838,11255991,11256932,11258484,11259247, 

670 2238 0 0 0 0 0 4 4403 + BC001881 2255 0 2238 chr1 248956422 11189340 11195981 5 
615,101,195,199,1128, 0,615,716,911,1110, 
11189340,11192269,11193579,11194460,11194853,



UCSC genome browser: table browser



Comparison and evaluation of these 

different data sets

• Use UCSC Table browser, intersection function

• Write your own program



The Final Project 

Final project (50)

• Report (30)

• Demo 

• Presentation (20)

• content

Presentation and demo arrangement



Presentation and demo

Presentation

• 45% about your project ( project design and/or 

implementation)

• 45% about the C program language 

• A chapter assigned to everyone

• Your memorable C programming experience  

• Time:  6 minutes (4 + 2) （10% Timing）

Demo

• show and tell your project

• Test your program with different input files

• Time:  4 minutes 



Questions?  


