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Curriculum Vitae

Speaker Name: Hyeshik Chang, Ph.D.

» Personal Info

Name Hyeshik Chang
Title Assistant Professor
Affiliation Seoul National University

p Contact Information

Address 1 Gwanak-ro Gwanak-gu, Seoul, 08826
Email hyeshik@snu.ac.kr
Website https://gbio.io

Research Interest

High-throughput sequencing, post-transcriptional regulation, RNA-protein interaction

Educational Experience

1998-2007 B.S.E. in Information and Industrial Engineering, Yonsei University, Korea
2007-2009 M.S.E. in Bio and Brain Engineering, KAIST, Korea
2009-2014 Ph.D. in Biological Sciences, Seoul National University, Korea

Professional Experience

2001-2005 Software Developer, Solution Development Team, LinuxKorea, Inc.

2014-2019 Research Assistant Professor, IBS Center for RNA Research, Seoul National University
2018- Research Fellow, Center for RNA Research, Institute for Basic Science

2019- Assistant Professor, School of Biological Sciences, Seoul National University

Selected Publications (5 maximum)

1. D. Kim, J.-Y. Lee, J.-S. Yang, J. W. Kim, V. N. Kim, and H. Chang. (2020) “The Architecture of
SARS-CoV-2 Transcriptome.” Cell, 181(4):914-921.

2. H. Chang', J. Yeol, J.-G. Kim, H. Kim, M. Lee, J. Lim, H. H. Kim, J. Ohk, H.-Y. Jeon, H. Lee, H.
Jung, K-W. Kim, and V. N. Kim. (2018) "“Terminal uridylyltransferases execute programmed
clearance of maternal transcriptome in vertebrate embryos.” Molecular Cell, 70:72-82.e7.

3. J. Lim', M. Ha', H. Chang', S. C. Kwon, D. K. Simanshu, D. J. Patel, and V. N. Kim. (2014)
“Uridylation by TUT4 and TUT7 marks mRNA for degradation.” Cell, 159(6):1365-1376.

4. H. Chang', J. Lim', M. Ha, and V. N. Kim. (2014) "TAlL-seq: genome-wide determination of
poly(A) tail length and 3' end modifications.” Molecular Cell, 53(6):1044-1052.

5. ). Cho', H. Chang', S. C. Kwon, B. Kim, Y. Kim, J. Choe, M. Ha, Y. K. Kim, and V. N. Kim.
(2012) “LIN28A is a suppressor of ER-associated translation in embryonic stem cells.” Cell,
151(4):765-777.

'Co-first authors
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Fig. 3. Trend estimates (+80 and 95% credible intervals) for progressively shorter time periods.
since 1960. Each time slice included data until the last sampling date but excluded any sites spanning
<9 years within the time slice. Only estimates with at least four datasets or 20 sites are shown. The
continents are ordered by data availabiity. Annotation is as in Fig. 2.
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| Fig. 4.Trend estimates (80, 90, and 95% credible intervals) for terrestrial and freshwater

| insects inside and outside of protected areas. Bracketed numbers indicate the number of studies
8 and number of sites underlying each estimate. Annotation is as in Fig. 2.
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Data and materials availability: The dat.
able as data S

10 May 2019: accepted 3 March 2020
10.1126/science an9:

3of3

(@)]




Bioinformatics, 36(4), 2020, 1277-1218

doi: 10.1093/bioinformatics/btz689

Advance Access Publication Date: 3 September 2019
Applications Note OXFORD

Sequence analysis

VisFeature: a stand-alone program for visualizing and
analyzing statistical features of biological sequences
Jun Wang @ ', Pu-Feng Du'"*, Xin-Yu Xue', Guang-Ping Li', Yuan-Ke Zhou’,

Wei Zhao', Hao Lin? and Wei Chen®**

'College of i and Computing, Tianjin Uni ) v S = = > " 5
Education, School of Life Science and Technology|  Statistical features of all types of biological sequence, including DNA, RNA and proteins. VisFeature also integrates

of China, Chengdu 610054, China, “Innovative Instif ~ sequence data retrieval, multiple sequence alignments and statistical feature generation functions.
Medicine, Chengdu 611137, China and “Center f A

/500y woy papeojumoq

University of Science and Technology, Tangshan 0 ilability and impl tation: VisFeature is a desktop application that is implemented using JavaScript/Electron
e and R. The source codes of VisFeature are freely accessible from the GitHub repository (https:/github.com/wang
Associate Editor: John Hancock jun1996/VisFeature). The binary release, which includes an example dataset, can be freely downloaded from the

Recaed on Juy 52015 revised on August 12,2013, eciora e S@ME GitHub repository (https:/github.com/wangjun1996/VisFeature/releases).
|_Cantact ndu@tiu edu cn or chenweiimu@amail Lo

Q 68¥655S/LLTLIPI9

Abstract

Summary: Many efforts have been made in i ioil i i to predict i il of
genes and proteins from their primary sequences. One challenge in this process is to intuitively analyze and
understand the statistical features that have been selected by heuristic or iterative methods. In this paper, we deve
oped VisFeature, which aims to be a helpful software tool that allows the users to intuitively visualize and ana|
statistical features of all types of biological sequence, including DNA, RNA and protems VlsFenlure also inte
sequencc data retrieval, multiple and istical feature

And it i is.a.deskton. ication. that.is.i using.

and R. The source codes of VisFeature are freely accessible from the GitHub i
jun1996/VisFeature). The binary release, which mcludes an example dataset, can be lreely downloaded from the

same GitHub repository 1996/VisF
yi i y data are available at Bioinformatics online.
1 Introduction DNA, RNA and proteins. To the best of our knowledge, this is the
first toolkit that is designed especially for this purpose. Vi
Over the last two decades, the number of known biological sequen-  integrates sequence feature visualization and analysis, stat

ces has been growing exponentially. It s urgent to their: ture visualization and o alint et ok Ee: ke
functional artributes. Many efficient computational methods for  tiple sequence alignment and color sequence visualizaion together.
generating statistical features from sequences have been developed. Al these functions are useful in the explorative stage of developing
Several web servers and stand-alone programs have been released  predictive algorithms for functional attributes.

for practical applications, such as PseAAC (Shen and Chou, 2008),
PseAAC-General (Du et al., 2014), PseK! neral (Chen et
2015), Pse-in-One (Liu ef al., 2015) and UltraPse (Du ef al., 2017).

. These software tools provide cfficient and convenient solutions to 2 IMPlementations
rate seatistical Fearures for biological scquences. However, a  Viskeature is mainly implemented by using JavaScript, with the
" helpfl software tool for visualizing the statistical features is still  Electron framework. The remaining part of VisFeature s imple-

020z udy 62 U0 105N AusiBAIUN [EUOHEN IN0DS AQ 68YBSSS/LLZLIVIGEENSqe-BpE ]

Indmw Although emsung programs can display nucleotide sequen-  mented by R scripts.
ces using dinucleotide property curves in a genome browser style The input of VisFeature is a FASTA format file. This file can be
(Friedel tics t0 visualize protcin sequences and  chosen directly from the local computer. With an interet connec-
tistical features are sall missing. tion, VisFeature is capable of querying the UniProt database or
To this md, we d:vvloptd VisFeature, which is an open-source  NCBI databases using sequence identifiers or query expressions. The
pmp-mdmun visualize and analyze various types of  sequences in the query results can be saved as a FASTA file. This is
of biological sequences, including  the second way to obtain a FASTA file in VisFeature.

For permissions, & 1277

GROWING INFLUENCE OF GITHUB

An increasing proportion of research articles
cite GitHub in their references.
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B sandbox: ~/vcontrol/saferei X

sandbox:~$ cd ~/vcontrol/saferenz/

sandbox:~/vcontrol/saferenz$ 1ls

find-safe-re.py human-miRNA-hairpins.fa mylib.py restriction-enzymes.txt
sandbox:~/vcontrol/saferenz$ D

M Repository 2|2} (git init)

sandbox: ~/vcontrol/saferei X

sandbox:~$ cd ~/vcontrol/saferenz/

sandbox:~/vcontrol/saferenz$ ls

find-safe-re.py human-miRNA-hairpins.fa mylib.py restriction-enzymes.txt
sandbox:~/vcontrol/saferenz$ git init

Initialized empty Git repository in /home/guests/lime/vcontrol/saferenz/.git/
sandbox:~/vcontrol/saferenz$ D




gitdf| Ttz =7t (git add)

sandbox: ~/vcontrol/saferel X

sandbox:~/vcontrol/saferenz$ 1ls

find-safe-re.py human-miRNA-hairpins.fa mylib.py restriction-enzymes.txt
sandbox:~/vcontrol/saferenz$ git add *.fa *.py *.txt
sandbox:~/vcontrol/saferenz$

sandbox:~/vcontrol/saferenz$ ]:]

gitol] M H8Is17| (git commit)

sandbox: ~/vcontrol/saferel X

sandbox:~/vcontrol/saferenz$ 1ls

find-safe-re.py human-miRNA-hairpins.fa mylib.py restriction-enzymes.txt
sandbox:~/vcontrol/saferenz$ git add *.fa *.py *.txt
sandbox:~/vcontrol/saferenz$

sandbox:~/vcontrol/saferenz$ git commit

*** Please tell me who you are.
Run

git config --global user.email "you€@example.com"
git config --global user.name "Your Name"

to set your account's default identity.
Omit --global to set the identity only in this repository.

fatal: unable to auto-detect email address (got 'lime@sandbox.(none)')
sandbox:~/vcontrol/saferenz$ []




AM8AO|E 278

sandbox: ~/vcontrol/saferel X

sandbox:~/vcontrol/saferenz$ 1ls

find-safe-re.py human-miRNA-hairpins.fa mylib.py restriction-enzymes.txt
sandbox:~/vcontrol/saferenz$ git add *.fa *.py *.txt
sandbox:~/vcontrol/saferenz$

sandbox:~/vcontrol/saferenz$ git commit

*** Please tell me who you are.
Run

git config --global user.email "you€@example.com"
git config --global user.name "Your Name"

to set your account's default identity.
Omit --global to set the identity only in this repository.

fatal: unable to auto-detect email address (got 'lime@sandbox.(none)')
sandbox:~/vcontrol/saferenz$ git config --global user.email "janedoe@snu.ac.kr"
sandbox:~/vcontrol/saferenz$ git config --global user.name "Jane Doe"
sandbox:~/vcontrol/saferenz$ D

FImt) #

sandbox: ~/vcontrol/saferel X

sandbox:~/vcontrol/saferenz$ 1ls

find-safe-re.py human-miRNA-hairpins.fa mylib.py restriction-enzymes.txt
sandbox:~/vcontrol/saferenz$ git add *.fa *.py *.txt
sandbox:~/vcontrol/saferenz$

sandbox:~/vcontrol/saferenz$ git commit

*** Please tell me who you are.
Run

git config --global user.email "you€@example.com"
git config --global user.name "Your Name"

to set your account's default identity.
Omit --global to set the identity only in this repository.

fatal: unable to auto-detect email address (got 'lime@sandbox.(none)')
sandbox:~/vcontrol/saferenz$ git config --global user.email "janedoe@snu.ac.kr"
sandbox:~/vcontrol/saferenz$ git config --global user.name "Jane Doe"
sandbox:~/vcontrol/saferenz$ git commit -af]
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sandbox: ~/vcontrol/saferel X

£ 8o}7|

H| A K]

GNU nano 2.9.3 /home/guests/lime/vcontrol/saferenz/.git/COMMIT EDITMSG Modified

Import initial repository.

nano (pico) tt=7|:
Ctrl-0 M%&

File Name to Write: /home/guests/lime/vcontrol/saferenz/.git/COMMIT EDITMSG

Get Help

yggy DOS Format
Mac Format

ey Prepend

ueys Backup File
gy To Files

3! H|A|X[-0{C|0f] 220]=X]?

Commits on Jun 24, 2017

Compatibility fix for a recent version of pandas.
a hyeshik committed on Jun 24, 2017 v

Commits on Mar 30, 2017

Fix a segfault that happen
n hyeshik committed on Mar

Add support for MiSeq ch
a hyeshik committed on Mar

Commits on Mar 13, 2017

Add tailseeker dir to paths
n hyeshik committed on Mar

Remove U3 and 7SL RNAs
n hyeshik committed on Mar

Commits on Feb 24, 2017

Merge branch 'master’ of github.com:hyeshik/tails
a hyeshik committed on Feb 24, 2017 «

Fix invalid behavior on refdb setting (resolves #6).
hyeshik committed on Feb 24, 2017

fix for Neon after test.
Q mbrcic committed 5 days ago

Added documentation entry for added functionality, simde and no_simd.

6024t Lii2|

|h3 committed 11 days ago

hanges for SIMDe.

d building non-SIMD version.

rs

motes/origin/master’

r981: asmgene to check duplicate genes

eeker |h3 committed 11 days ago

Commits on Apr 13, 2020

travis: added arm64 test.
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sandbox: ~/vcontrol/safereiX = find-safe-re.py mylib.py

import mylib

HAIRPIN_FILE
RESENZ_FILE

hairpin_seqs = mylib.load_ fasta(HAIRPIN_FILE)
re_patterns mylib.load_restriction_enzyme_list(RESENZ_FILE)

1
2
3
4
5
6
7
8

for name, pattern in re_patterns.items():
( {name}")

matching_hairpins [
seqname
for seqname, seq in hairpin_seqs.items()
if pattern.search(seq)]

( (matching_hairpins))
(matching_hairpins):
( .join(matching_hairpins[:5]1))

()

SR|: A2ECHEM M 40} OX|

o4

B sandbox: ~/vcontrol/safereiX = = find-safe-re.py X mylib.py

sandbox:~/vcontrol/saferenz$ python find-safe-re.py | head
Testing enzyme: XhoI
No of matching hairpins: 0

Testing enzyme: EcoORI
No of matching hairpins: 0

Testing enzyme: BamHI
No of matching hairpins: 0

Testing enzyme: BanI
sandbox:~/vcontrol/saferenz$ D




DNA2I RNAAZ 2 50j[A &

sandbox: ~/vcontrol/safereiX = find-safe-re.py = mylib.py
import re

IUPAC_CODES = {

OOt & WN =

(filename):
sequences = {}

current None
for line in (filename):
f line.startswith( ):
current = line[1:].split(None, 1)[0]
sequences [current]

CC|0 E|=%17? Clalo] HEo| LY

sandbox: ~/vcontrol/safereiX | = find-safe-re.py X mylib.py

sandbox:~/vcontrol/saferenz$ python find-safe-re.py | head -22
Testing enzyme: XhoI

No of matching hairpins: 2

First few examples: hsa-mir-219a-1, hsa-mir-151la

Testing enzyme: ECORI

No of matching hairpins: 5

First few examples: hsa-mir-183, hsa-mir-146a, hsa-mir-186, hsa-mir-377, hsa-mir-
485

Testing enzyme: BamHI

No of matching hairpins: 5

First few examples: hsa-mir-182, hsa-mir-127, hsa-mir-340, hsa-mir-331, hsa-mir-1
96b

Testing enzyme: BanI

No of matching hairpins: 19

First few examples: hsa-mir-24-1, hsa-mir-33a, hsa-mir-7-2, hsa-mir-212, hsa-mir-
222

Testing enzyme: Aval

No of matching hairpins: 18

First few examples: hsa-let-7e, hsa-mir-26b, hsa-mir-93, hsa-mir-208a, hsa-mir-18
7

Testing enzyme: ClaI
No of matching hairpins: 0
sandbox:~/vcontrol/saferenz$ D




B A El ofY =2k91 (git status)

sandbox: ~/vcontrol/safereiX = = find-safe-re.py = mylib.py X

Testing enzyme: BanI

No of matching hairpins: 19

First few examples: hsa-mir-24-1, hsa-mir-33a, hsa-mir-7-2, hsa-mir-212, hsa-mir-
222

Testing enzyme: Aval

No of matching hairpins: 18

First few examples: hsa-let-7e, hsa-mir-26b, hsa-mir-93, hsa-mir-208a, hsa-mir-18
7

Testing enzyme: ClaI
No of matching hairpins: 0
sandbox:~/vcontrol/saferenz$ git status
On branch master
Changes not staged for commit:
(use "git add <file>..." to update what will be committed)
(use "git checkout -- <file>..." to discard changes in working directory)

Untracked files:
(use "git add <file>..." to include in what will be committed)

no changes added to commit (use "git add" and/or "git commit -a")
sandbox:~/vcontrol/saferenz$ D

-

sandbox: ~/vcontrol/safereiX | = find-safe-re.py = mylib.py

(use "git checkout -- <file>..." to discard changes in working directory)

Untracked files:
(use "git add <file>..." to include in what will be committed)

no changes added to commit (use "git add" and/or "git commit -a")
sandbox:~/vcontrol/saferenz$ git diff
diff --git a/mylib.py b/mylib.py
index 10£c90d..6ab63f6 100644
-—- a/mylib.py
+++ b/mylib.py
IUPAC_CODES =

A
ek
G

'R': 2[AG]Y,

'Y ‘[cTu]’,

'S': Jrce]l,
sandbox:~/vcontrol/saferenz$ D




B{HE| L§ 2 (git commit)

sandbox: ~/vcontrol/safereiX = = find-safe-re.py X mylib.py X

(use "git checkout -- <file>. to discard changes in working directory)

Untracked files:
(use "git add <file>..." to include in what will be committed)

no changes added to commit (use "git add" and/or "git commit -a")
sandbox:~/vcontrol/saferenz$ git diff
diff --git a/mylib.py b/mylib.py
index 10£c90d..6ab63£f6 100644
--- a/mylib.py
+++ b/mylib.py
IUPAC_CODES =

A
o'
G

'R': '[AG]',

'Y ‘[cTul’,

|s|: l[GC]"
sandbox:~/vcontrol/saferenz$ git commit —aD

B sandbox: ~/vcontrol/saferel X find-safe-re.py

GNU nano 2.9.3 /home/guests/lime/vcontrol/saferenz/.git/COMMIT EDITMSG Modified

Fix problem on detection in RNA segs

File Name to Write: /home/guests/llme/vcontrol/saferenz/ git/COMMIT EDITMSG
&Y DOS Format ;| Backup File
B¢ Mac Format yeyy Prepend ¥ To Files




A 27 2191 (git log)

sandbox: ~/vcontrol/safereiX = = find-safe-re.py = mylib.py

+++ b/mylib.py
IUPAC_CODES =

'A': A
c's e
'G': G

'R': '[AG]"',
Lyt '[cTU] ',
'S': "[GC1',
sandbox:~/vcontrol/saferenz$ git commit -a
[master 5b54247] Fix problem on detection in RNA segs
1 file changed, 2 insertions(+), 2 deletions(-)
sandbox:~/vcontrol/saferenz$ git log
commit 5b542471bbb71a5615729433bcaddad3c36155b7 (HEAD -> master)
Author: Jane Doe <janedoe@snu.ac.kr>
Date: Mon Apr 27 00:27:48 2020 +0900

Fix problem on detection in RNA segs
commit 6d3a09d02b95534595976d95def748231d1£f£770
Author: Jane Doe <janedoe@snu.ac.kr>

Date: Sun Apr 26 16:12:15 2020 +0900

Import initial repository.
sandbox:~/vcontrol/saferenz$ D

ZX2| O01=0] 3Lt El=d 20

sandbox: ~/vcontrol/safereiX | = find-safe-re.py X = mylib.py

[master 5b54247] Fix problem on detection in RNA segs
1 file changed, 2 insertions(+), 2 deletions(-)

sandbox:~/vcontrol/saferenz$ git log
commit 5b542471bbb71a5615729433bcaddad3c36155b7 (HEAD -> master)

Author: Jane Doe <janedoef@snu.ac.kr>
Date: Mon Apr 27 00:27:48 2020 +0900

Fix problem on detection in RNA segs

commit 6d3a09d02b95534595976d95def748231d1££770
Author: Jane Doe <janedoe@snu.ac.kr>
Date: Sun Apr 26 16:12:15 2020 +0900

Import initial repository.
sandbox:~/vcontrol/saferenz$ git checkout 6d3a
Note: checking out 'é6d3a’.

You are in 'detached HEAD' state. You can look around, make experimental
changes and commit them, and you can discard any commits you make in this
state without impacting any branches by performing another checkout.

If you want to create a new branch to retain commits you create, you may
do so (now or later) by using -b with the checkout command again. Example:

git checkout -b <new-branch-name>

HEAD is now at 6d3a09d Import initial repository.
sandbox:~/vcontrol/saferenz$ D




g2 dE HECE SOZLLI?

sandbox: ~/vcontrol/saferel X

sandbox:~/vcontrol/saferenz$ python find-safe-re.py |head
Testing enzyme: XhoI
No of matching hairpins: 0

Testing enzyme: EcORI
No of matching hairpins: 0

Testing enzyme: BamHI
No of matching hairpins: 0

Testing enzyme: BanI
sandbox:~/vcontrol/saferenz$ head mylib.py
import re

IUPAC_CODES

‘[cTu]’,
sandbox:~/vcontrol/saferenz$ []

M42 IiYg XIS

B sandbox: ~/vcontrol/saferel X

sandbox:~/vcontrol/saferenz$ 1ls

find-safe-re.py mylib.py restriction-enzymes.txt
human-miRNA-hairpins.fa _ pycache
sandbox:~/vcontrol/saferenz$ rm -f mylib.py
sandbox:~/vcontrol/saferenz$ D




git checkout@ £ 27| 2 &

sandbox: ~/vcontrol/saferel X

sandbox:~/vcontrol/saferenz$ 1ls

find-safe-re.py mylib.py restriction-enzymes.txt
human-miRNA-hairpins.fa _ pycache
sandbox:~/vcontrol/saferenz$ rm -f mylib.py
sandbox:~/vcontrol/saferenz$ ls

find-safe-re.py human-miRNA-hairpins.fa _ pycache  restriction-enzymes.txt
sandbox:~/vcontrol/saferenz$ git checkout mylib.py
sandbox:~/vcontrol/saferenz$ 1ls

find-safe-re.py mylib.py restriction-enzymes.txt
human-miRNA-hairpins.fa _ pycache
sandbox:~/vcontrol/saferenz$ D

usage: git [--version] [--help] [-C <path>] [-c <name>=<value>]
[--exec-path[=<path>]] [--html-path] [--man-path] [--info-path]
These are common Git commands used in various situations:

start a working area (see also: git help tutorial)

clone
init

Clone a repository into a new directory
Create an empty Git repository or reinitialize an existing one

work on the current change (see also: git help everyday)

add
mv
reset
rm

Add file contents to the index

Move or rename a file, a directory, or a symlink
Reset current HEAD to the specified state

Remove files from the working tree and from the index

examine the history and state (see also: git help revisions)

bisect
grep
log
show
status

Use binary search to find the commit that introduced a bug
Print 1lines matching a pattern

Show commit logs

Show various types of objects

Show the working tree status

grow, mark and tweak your common history

branch
checkout
commit
diff
merge
rebase
tag

List, create, or delete branches

Switch branches or restore working tree files

Record changes to the repository

Show changes between commits, commit and working tree, etc
Join two or more development histories together

Reapply commits on top of another base tip

Create, list, delete or verify a tag object signed with GPG

collaborate (see also: git help workflows)

fetch
pull
push

'git help -a'

Download objects and refs from another repository
Fetch from and integrate with another repository or a local branch
Update remote refs along with associated objects

and 'git help -g' list available subcommands and some

concept guides. See 'git help <command>' or 'git help <concept>'

to read about

a specific subcommand or concept.
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git status
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Atmct, working directory
r‘
xtod git add
index
git add + \ +
Halgt HES Foict & T
repository <J

git commit -m “Rz2t?”

808N XF a2 HEHCE
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X4 (Repository)

- X% A (Repository EE= Z£0{A| Repo)
- DE MO B E YPAIE Hitd = 2.
- = of| olofl Soi7hM 1A UL S,
- HALS = = C|AE2| (working directory)oi|A &t
- H8l(commit)stH XME A0 SO{7HA| &
- MY HPHEE =R E2 of 2H|o|TH X
RCS, CVS, Subversion &
- X120 A0l EAMHFHEE T UEL D E 2 CIHEZ| 0| X
HAE ZO| XHlF0 A

Git, Mercurial &

b
h._
b
=

g:I-
gjo

20 FEX= BF +52 = add 8l{of &.

ﬁ‘H.i

= =
STESH P2
(Centralized repository model)

Computer A Central VCS Server
Checkout
Version Database
\\ ‘ version 3 ’

‘ version 2 ’
Computer B

-18 -



=
SARA X FA
(Distributed repository model)

Server Computer
(Lyoson2 )
(Lyorsons )
Co) B =
Coms) || Co2)
(Lyoson ) )
(Lyoson ) (at)
SYEHSA XEL BARA X ZFA

(Centralized repository model) (Distributed repository rr

- 19 -



Local Computer
Ver: 2
Checkout Version Database Ver: 1
4 1}
| / \
Version 2 Computer A Computer B
Version 1 Version Database - - Version Database

Version 3 Version 3
Version 2 Version 2
Version N Version 1
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Q
-
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=
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git YFO0{7t 5t= &

commit add

1. R A|2H G A5l 2Lt
2. GUI 22I0|HEE M 2L},

41

Unmodified/modified  Staged Committed

Files Files Files
42

-21 -



=t St M Gitoll S0{2H| &= 2 ‘

--

_,ﬁ—b

HIU HIAX] 29 ‘

COMMENT DATE
CREATED MAIN LOOP & TMING CONTROL. 14 HOURS AGO
ENABLED CONFIG FILE PARSING 9 HOURS AGD
MISC BUGFIXES 5 HOURS AGO
CODE ADDITIONS/EDITS Y HOURS AGD
MORE. CODE Y HOURS AGO
HERE HAVE CODE. 4 HOURS AGO
APAAAAAA 3 HOURS AGO
ADKFISLKDFISOKLFT 3 HOURS AGO
MY HANDS ARE TYPING WORDS 2 HOURS AGD
HARARAAAAANDS 2 HOURS AGD

AS A PROTECT DRAGS ON, MY GIT COMMIT
MESSAGES GET LESS AND LESS INFORMATIVE.

http://xkcd.com/1296/

- 22 -
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Why GitHub? Team Enterprise Explore Marketplace Pricing

Built for
developers

GitHub is a development platform inspired by the
way you work. From open source to business, you
can host and review code, manage projects, and
build software alongside 40 million developers.

https://github.com

A
; fa'ﬂ'm

Signin | Sign up

Username

Password

Make sure it's at least 15 characters OR at least 8 characters
including a number and a lowercase letter. Learn more.

Sign up for GitHub

By clicking “Sign up for GitHub", you agree to our
and Privacy Statement. We'll occasion
related emails

Terms of Service
ally send you account

-23-
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mEHE W2 BHS)|

Pull requests Issues Marketplace Explore

Explore  Topics Trending Collections Events  GitHub Sponsors

Import repository

New gist
Here's what we found based on your interests... New organization

New project

Hyeshik Chang
hyeshik

4 Based on repositories you've starred

[} OUShU]Un / EDTA % Star | 76 £ aristocratos / * 1.8k
bashtop

0 starred topics Linux resource monitor

¢>Code (Issues [ Pull requests

63 starred repositories Happy EDTA users with successful L34 £ microsoft / %* 651
cases reverse-proxy
A toolkit for developing high-
E oushujun commented on Aug 21, 2019 performance HTTP reverse proxy
- applications.

Hi all,

£ fastai / fastbook # 5.1k
Just update the testing result. It seems that new release

TIR can close this issue.

Draft of the fastai book

1. Please install a new env for the EDTA 20190802 O GitHubDaily / * 6.6k
release GitHubDaily
2. Follow th Read more rovided GitHubDaily AEHBEHBRSH
¥, ROMFE, AFME | LB AMNE
fROOTAE,

(O3l good first issue

com/new

D2ME M2 BHS7|

Create a new repository

A repository contains all project files, including the revision history. Already have a project repository

elsewhere? Import a repository.

Owner Repository name *

hyeshik + /  bioitfund-learning-git v
Great repository names are short and memorable. Need inspiration? about reimagined-guacamole?

Description (optional)

| Public
J Anyone can see this repository. You choose who can commit.

=) Private

You choose who can see and commit to this repository.

Skip this step if you're importing an existing repository.

Initialize this repository with a README

This will let you immediately clone the repository to your computer.

Add .gitignore: None ¥ Add a license: None > (O

-24 -



A ZEHE 5}

Pull requests Issues Marketplace Explore

& hyeshik / bioitfund-learning-git private @unwatchv 1 K Star 0 0

<> Code Issues 0 Pull requests 0 Actions Projects 0 Security 0 Insights Settings

e

Quick setup - ve done this kind of thing before
EﬁJSe( up in Desktop or | HTTPS @ SSH git@github.com:hyeshik/bioitfund-learning-git.git @_

Get started by creating a new file or uploading an existing file. We recommend every repository include a README, LICENSE, and .gitignore.

R R RS R R RN E RN EE RN EE SRR AR

H&E I=2EF 291K

...or create a new repository on the comma

echo "# bioitfund-learning-git" >> README.md
git init
git add README.md

git commit -m "first commit" HTTPS-.' [[l-E AA-“oﬂ-l ]élg- 3101*1 ]I:[jal-é-l-xl
git remote add origin git@github.com:hyeshik/bi DLI. Hl DE|HI_1§% I]H L—io_lor -°;|_

git push -u origin master

SSH: H|ZHS S AHEFst 2= QIO{A| TH
=2|SFX| 2k o 1 7] A4S, TSS ofiof &

ssssanssnssssnnsadisnsunnnnnanannnnandnnn

...or push an existing repository from the coi

git remote add origin git@github.com:hyeshik/biBytriHd s IEARIHATBIE Big """ ""sssnssnssnstrerrmmmmsmmssssssssasassnanannanes papereeeened

iit iush -u or‘iiin master

GitHUb= remote &4 SE06}7|

B sandbox: ~/vcontrol/saferel X

sandbox:~/vcontrol/saferenz$ git remote add origin https://github.com/hyeshik/bioit
fund-learning-git.git
sandbox:~/vcontrol/saferenz$ [I

- 25 -



GitHub2 2 HL{?|

sandbox: ~/vcontrol/saferel X

sandbox:~/vcontrol/saferenz$ git push -u origin master
Username for 'https://github.com': hyeshik
Password for 'https://hyeshik@github.com':
Counting objects: 9, done.
Delta compression using up to 8 threads.
Compressing objects: 100% (9/9), done.
Writing objects: 100% (9/9), 10.79 KiB | 1.80 MiB/s, done.
Total 9 (delta 2), reused 0 (delta 0)
remote: Resolving deltas: 100% (2/2), done.
To https://github.com/hyeshik/bioitfund-learning-git.git
* [new branch] master -> master
Branch 'master' set up to track remote branch 'master' from 'origin'.
sandbox:~/vcontrol/saferenz$ D

Two factor authentication= &

C & github.com/se

Pull requests Issues Marketplace Explore

Settings Developer settings

GitHub Apps New personal access token
OAuth Apps
Personal access tokens function like ordinary OAuth access tokens. They can be used instead of a password for
Personal access tokens Git over HTTPS, or can be used to authenticate to the API over Basic Authentication.
Note
sandbox

What's this token for?

Select scopes

Scopes define the access for personal tokens. Read more about OAuth scopes.

repo Full control of private repositories

repo:status Access commit status

repo_deployment Access deployment status

public_repo Access public repositories

repo:invite Access repository invitations
write:packages Upload packages to github package registry
read:packages Download packages from github package registry
delete:packages Delete packages from github package registry

- 26 -



Repository & =2} 21016

O Search or jump to... Pull requests Issues Marketplace Explore
hyeshik / bioitfund-learning-git rrivate @unwatchv 1 Kstar 0  YFork ©
<> Code Issues 0 Pull requests 0 Actions Projects 0 Security 0 Insights Settings
No description, website, or topics provided. Edit

Manage topics

- 2 commits ¥ 1branch (37 0 packages O 0 releases

Branch: master v New pull request Create new file  Upload files = Find file

Jane Doe Fix problem on detection in RNA seqgs Latest commit 5b54247 2 hours ago
find-safe-re.py Import initial repository. 11 hours ago
human-miRNA-hairpins.fa Import initial repository. 11 hours ago
mylib.py Fix problem on detection in RNA seqgs 2 hours ago
restriction-enzymes.txt Import initial repository. 11 hours ago

Add a README with an overview of your project.

GitHub ZT2HME S22 AT HED|

-27-




README.md 2+=7|

sandbox: ~/vcontrol/saferel X

(use "git add <file>..." to include in what will be committed)

nothing added to commit but untracked files present (use "git add" to track)
sandbox:~/vcontrol/saferenz$ git pull
Username for 'https://github.com': hyeshik
Password for 'https://hyeshik@github.com':
Already up to date.
sandbox:~/vcontrol/saferenz$ git pull
Username for 'https://github.com': hyeshik
Password for 'https://hyeshik@github.com':
remote: Enumerating objects: 4, done.
remote: Counting objects: 100% (4/4), done.
remote: Compressing objects: 100% (3/3), done.
remote: Total 3 (delta 1), reused 0 (delta 0), pack-reused 0
Unpacking objects: 100% (3/3), done.
From https://github.com/hyeshik/bioitfund-learning-git
5b54247..121344b master -> origin/master
Updating 5b54247..121344b
Fast-forward
README.md | 9
1 file changed, 9 insertions(+)
create mode 100644 README.md
sandbox:~/vcontrol/saferenz$ 1ls
find-safe-re.py mylib.py README . md
human-miRNA-hairpins.fa _ pycache  restriction-enzymes.txt




README.md 37

At CHA| 22 HLUD|

sandbox: ~/vcontrol/saferel X

Date: Mon Apr 27 02:50:28 2020 +0900
Create README

commit 5b542471bbb71a5615729433bcaddad3c36155b7
Author: Jane Doe <janedoef@snu.ac.kr>
Date: Mon Apr 27 00:27:48 2020 +0900

Fix problem on detection in RNA segs

commit 6d3a09d02b95534595976d95def748231d1££770
Author: Jane Doe <janedoef@snu.ac.kr>
Date: Sun Apr 26 16:12:15 2020 +0900

Import initial repository.

sandbox:~/vcontrol/saferenz$ git push -u origin master

Username for 'https://github.com': hyeshik

Password for 'https://hyeshik@github.com':

Counting objects: 3, done.

Delta compression using up to 8 threads.

Compressing objects: 100% (3/3), done.

Writing objects: 100% (3/3), 326 bytes | 326.00 KiB/s, done.

Total 3 (delta 2), reused 0 (delta 0)

remote: Resolving deltas: 100% (2/2), completed with 2 local objects.

To https://github.com/hyeshik/bioitfund-learning-git.git
121344b..99eabab master -> master

Branch 'master' set up to track remote branch 'master' from 'origin'.

sandbox:~/vcontrol/saferenz$ D




Jane Doe Change bullets to unordered

README.md
find-safe-re.py
human-miRNA-hairpins.fa
mylib.py

restriction-enzymes.txt

README.md

Change bullets to unordered.

Import initial repository.

Import initial repository.

Fix problem on detection in RNA segs

Import initial repository.

Enzyme finder for miRNA cloning

This program enables searching an appropriate restriction enzyme for cloning pre-miRNAs.

¢ Clal
e BamHI

e Aval

Hyeshik Chang hyeshik@snu.ac.kr

Latest commit 99ea6ab 3 minutes ago
3 minutes ago

11 hours ago

11 hours ago

2 hours ago

11 hours ago

Forking

- 30 -




Fork S}7|

Pull requests Issues Marketplace Explore

hyeshik / snubioinfo-test-git

<> Code Issues 0 Pull requests 0

No description, website, or topics provided.

Manage topics

-1 commit ¥ 1 branch

@ Unwatch~> 1 % Star 0

Actions Projects 0 Wiki Security 0 Insights

Edit

3 0 packages > 0 releases 22 1 contributor

Branch: master ~ New pull request
ﬁ hyeshik import the initial files
README.md

Snakefile

gen-candidates.py

README.md

Create new file  Upload files  Find file

Latest commit c9d2c69 1 minute ago
Import the initial files 1 minute ago
Import the initial files 1 minute ago

Import the initial files 1 minute ago

Example project for SNU bioinformatics class

Forkgt TE=ME

AL

Pull requests Issues Marketplace Explore

’ ChangLabSNU / snubioinfo-test-git

forked from hyeshik/snubicinfo-test-git

<> Code Pull requests 0 Actions

No description, website, or topics provided.

Manage topics

-0~ 1 commit Y 1 branch

®watch~ 0 % Star 0

Projects 0 Wiki Security 0 Insights Settings

Edit

T 0 packages v 0 releases 41 1 contributor

Branch: master New pull request

This branch is even with hyeshik:master.

E3 hyeshik import the initial files
README.md

=] Snakefile

gen-candidates.py

EE README.md

Create new file  Upload files  Find file Clone or download

Use HTTPS

Clone with SSH ®
Use a password protected SSH key.

git@github.com:ChanglLabSNU/snubioinfo-te @_
Import the initial files

Import the initial files

Open in Desktop Download ZIP

Import the initial files 2 minutes ago

-31 -




Forkgt TE=XME &THH QT

sandbox: ~/vcontrol/snubio X

sandbox:~/vcontrol/saferenz$ git commit -a
[master a884e71] This is an example project for a class.
1 file changed, 4 insertions(+), 2 deletions(-)

sandbox:~/vcontrol/saferenz$ 1ls

find-safe-re.py mylib.py README . md

human-miRNA-hairpins.fa _ pycache  restriction-enzymes.txt

sandbox:~/vcontrol/saferenz$ git push

Username for 'https://github.com': hyeshik

Password for 'https://hyeshik@github.com':

Counting objects: 3, done.

Delta compression using up to 8 threads.

Compressing objects: 100% (3/3), done.

Writing objects: 100% (3/3), 381 bytes | 381.00 KiB/s, done.

Total 3 (delta 2), reused 0 (delta 0)

remote: Resolving deltas: 100% (2/2), completed with 2 local objects.

To https://github.com/hyeshik/bifclass-git.git
99eabab..a884e71 master -> master

sandbox:~/vcontrol/saferenz$ cd .. _—

sandbox:~/vcontrol$ git clone https://github.com/[NEAESRIERE /snubioinfo-test-git.gi

t

Cloning into 'snubioinfo-test-git'...

remote: Enumerating objects: 5, done.

remote: Counting objects: 100% (5/5), done.

remote: Compressing objects: 100% (5/5), done.

remote: Total 5 (delta 0), reused 5 (delta 0), pack-reused 0

Unpacking objects: 100% (5/5), done.

sandbox:~/vcontrol$ cd snubioinfo-test-git/

sandbox:~/vcontrol/snubioinfo-test-git$ D

2rOf2 IHE WA EJ|

B sandbox: ~/vcontrol/snubio X | = README.md

This program generates many random sequences following the

sequence profiles of human mature microRNA sequences.

It produces the final list of the sequences after filtering

out the potential matches to human, mouse, _Caenorhabditis elegans_, or
zebrafish microRNAs.

OO s WNE=

_Hyeshik Chang_




ZOf=2 ME DX E D

sandbox: ~/vcontrol/snubioc X = = README.md

This program generates many random sequences following the

sequence profiles of human mature microRNA sequences.

It produces the final list of the sequences after filtering

out the potential matches to human, mouse, _Caenorhabditis elegans_, or
zebrafish microRNAs.

OOt & WN =

_Hyeshik Chang_

sandbox: ~/vcontrol/snubio X

sandbox:~/vcontrol/snubioinfo-test-git$ git commit -a -m 'Change Xenopus to C. eleg
ans'
[master 0751568] Change Xenopus to C. elegans
1 file changed, 1 insertion(+), 1 deletion(-)
sandbox:~/vcontrol/snubioinfo-test-git$ git push -u origin
Username for 'https://github.com': hyeshik
Password for 'https://hyeshik@github.com':
Counting objects: 3, done.
Delta compression using up to 8 threads.
Compressing objects: 100% (3/3), done.
Writing objects: 100% (3/3), 382 bytes | 382.00 KiB/s, done.
Total 3 (delta 1), reused 0 (delta 0)
remote: Resolving deltas: 100% (1/1), completed with 1 local object.
To https://github.com/ChangLabSNU/snubioinfo-test-git.git
c9d2c69..0751568 master -> master
Branch 'master' set up to track remote branch 'master' from 'origin'.
sandbox:~/vcontrol/snubioinfo-test-git$ |:|




: master v New pull request Create new file  Upload files  Find file

This branch is 1 commit ahead of hyeshik:master. Pull request Compare

Jane Doe Change Xenopus to C. elegans it commit 8751568 1 minute ago

README.md Change Xenopus to C. elegans 1 minute ago
Snakefile Import the initial files 8 minutes ago
gen-candidates.py Import the initial files 8 minutes ago
EE README.md ’

Example project for SNU bioinformatics class

Spike-in sequence generator for small RNA sequencing

This program generates many random sequences following the sequence profiles of human mature microRNA sequences. It
produces the final list of the sequences after filtering out the potential matches to human, mouse, Caenorhabditis elegans, or
zebrafish microRNAs.

Hyeshik Chang

it/blob/master/READM

Choose two branches to see what's changed or to start a new pull request. If you need to, you can also compare across forks.

l.'! base repository: hyeshik/snubioinfo-test-git v base: masterv €  head repository: ChangLabSNU/snubioinfo-te... v compare: master v

v Able to merge. These branches can be automatically merged.

Discuss and review the changes in this comparison with others.

- 1 commit [®) 1 file changed L1 0 commit comments 42 1 contributor

[y} Commits on Apr 27, 2020

Jane Doe Change Xenopus to C. elegans 0751568
Showing 1 changed file with 1 addition and 1 deletion. Unified | Split
v 2 Em README.md [ o B

2 -5,7 +5,7 @@
This program generates many random sequences following the
sequence profiles of human mature microRNA sequences.
It produces the final list of the sequences after filtering
- out the potential matches to human, mouse, _Xenopus laevis_, or
+ out the potential matches to human, mouse, _Caenorhabditis elegans_, or

zebrafish microRNAs.
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Pull request HIA|X| &6}

<> Code Issues 0 Pull requests 0 Actions Projects 0 Wiki Security 0 Insights Settings

Open a pull request

Create a new pull request by comparing changes across two branches. If you need to, you can also compare across forks.

] base repository: hyeshik/snubioinfo-test-git ~ base: master~ 4  head repository: ChangLabSNU/snubioinfo-te... = compare: master

v Able to merge. These branches can be automatically merged.

Change Xenopus to C. elegans Reviewers

No reviews
Write  Preview MBI € E=EE @R &
Assignees

I think _C. elegans_ is more frequently used to study microRNAs. No BTid—aasia yotrsals

Why don't we change?

Labels

None yet

Projects

None yet

Attach files by dragging & dropping, selecting or pasting them. (M4 ]
Milestone

No milestone

@ Remember, contributions to this repository should follow our GitHub Community Guidelines 1 N
Linked issues @

Pull request X{2|

Pull requests Issues Marketplace Explore

hyeshik / snubioinfo-test-git @unwatch~ 1 Kstar 0  YFork 1
Code Issues 0 i Pull requests 1 Actions Projects 0 Wiki Security 0 Insights Settings

Change Xenopus to C. elegans #1 eai

=

i \ hyeshik wants to merge 1 commit into hyeshik:master from changLabsnu:master [Ed

¢t Conversation 0 ©- Commits 1 #, Checks 0 [©) Files changed 1 +1-1mm

hyeshik commented now Owner (@) - Reviewers

No reviews
| think C. efegans is more frequently used to study microRNAs.
Why don't we change?

Still in progress? Convert to draft

Assignees
Change Xenopus to C. elegans 8751568 No one—assign yourself
Labels
Add more commits by pushing to the master branch on ChangLabSNU/snubioinfo-test-git
None yet
& Continuous integration has not been set up i
; s 5 : rojects
GitHub Actions and several other apps can be used to automatically catch bugs and enforce style. )
None yet
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H2HA (Branching)

lajsew

X0y

asea|as

dojanap

aimesy
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feature release minor support
E branches master candidate release Stabis branches
H *. H E branches candidate
branches
—
|_ q
M 7 O rc/1.0.0
/g ) .
feature/
udp
C 1.01
rc/2.0.0

/E\‘C support/
0.0

2 1.01
support/
2.0.0

2.0.0.1

1.0.1.1

C' @& learngitbranching.js.org

6006 # Learn Git Branching

| Show Goal ¥ Level Relative Refs #2 (~)

$ level rampup3
$ hint

You'll need to use at least one direct
reference (hash) to complete this

level &
$ delay 2000 T - T
$ show goal JoSEer
4 >~
bugFix
6

0. 0.9 .1
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20 @

v i Current Branct - o

Fetch origin
< master Last fetched just n

Current Repository
ﬁ desktop-tutorial
Changes i Initial commit

@' Hyeshik Chang -0~ 28b39b1 @ 1 changed file [ Hide Whites G
et started

Initial commit README.md
@' Hyeshik Chang - 1d

Create a branch

A branch allows you to work on different versions
of a repository at one time, Create a branch by
going into the branch menu in the top bar and
clicking "New Branch".

GitHub Desktop
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