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  Ⱡ 3  ḈỸᶹ▫∟ Ḥ‚͙ὥ ḓ ṒⱵḢḹ Workshop(2013Ц 8∩ 21▀) 
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Ἐṧ♫♫ 
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ỵỢ͑  639,904  423,234  358,239  235,601  57,768  15,123  1,480  1,731,349  

УҲ ͑ (Ḣᵠ ѽש) 

2013Ц 163.4 M$ 

2015Ц 263.2 M$ 

2018Ц 593.3 M$ 

2020Ц 893.8 M$ 

УҲ 2011У 2017У 2020У 

Ỹụ͋ᶛ 15.4ⱳ 30ⱳ 50ⱳ 

̰ᾎ◑ 18ⱳ 27ⱳ 37ⱳ 

Ἕ́ᾎ◑ 945ⱳ 1,400ⱳ 1,500ⱳ 

͒ᴛḶ50
ҍⱠ–Ợ 

0 1 2 

͒ᴛḶ  
ᾐ– 

0 4 10 

R&D ▫ 1ⱳ 3ⱳ 6ⱳ 

▫ẋ═ 6.5% 10% 12% 
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ȼ BRAEMBL Community Survey Report - 2013: Ἅ ѡ ṧἊ  ╕  
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  Nature Genetics.....אָ
......бᶷṒ͙  
 
ȷ ᶕꜙ─͙⁄ й╬ Ὸ‡(Alligator sinensis) ּתд ᾎ ᾗ...ּתд Ợ╪ּ2.3 נ Gb, ┬♣▫ ὡ 
22,200̩ ..........Cell Research  
......бᶷṒ͙  
 
ȷ microRNAsө╪ ᵝ ꜙ╙ ▀╖  ὡ ▓ѻ......Nature  
......бᶷṒ͙ 
 
ȷ NCI-60 Cell Line ꜙ‚Ἕ  Ѿḥֿפ  ṪἍ: Global cancer statistics...... Cell Reports  
......бᶷṒ͙ 
 
ȷ30ˌ ѻ‚  Ἕ ₮ ⱳֹו⁄Ἄ ╪ᵆ ҥꜙ42 ╘‫ ( whole -genome bisulphite  sequencing 
data) ṪἍ╙  Ợתּ זдỮ╥ DNA methylation ѻ╪Ϯḉᾅ ṪἍ.........Nature  
......бᶷṒ͙ 
 
ȷ גἝ (HeLa cell line) ּתд ♬Ṓ ѻᾎ ͎ᴎ..... Nature 
......бᶷṒ͙  
 
ȷ ᶴ  ┬♣▫ ◓ⱳ  ủᶛОג ḥᾐ, Recombinant Attenuated Salmonella Vaccine ᵣө
‡.........Journal of Bacteriology  
......бᶷṒ͙  
 
ȷ оꜙ‚(glioblastoma )╙ ▀╖ Ѥ CNV, Ἕ  ҹ⁷ṉ╪ ͎ᵙ̆ ┬♣▫ Ⱪ(gene fusions) 
ṪἍ.....Nature Genetics  

 
ȷ ᵡ╪ ӥᵙῷַא⁄ ҹ⁷ṉ╪ᵑ Ⱡ˞ ͙ ─  ͙Ⱶ╥ TALENS ͙ ὥ╙ ṉ ᾎ  
mitoTALENs ͙ὥˌḛ......... Nature Medicine  
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......бᶷṒ͙  
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(HMM -HA)╪ ̓ѻ  Ἕ  Ἓ◑╪Ϯ   Ἕ ╥ Ἓ◑╙ •Ⱡ .....HAS2 Ѿḥֿפ⁄ ╥  ᵣө‡ּת
Ѥ HMM -HAѤ ỢזṒѻ 5Ḥ ......Nature  
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 љᾂ-ḅᵖῶ ⅔ד

ȷ ⃰ ꜙ‚╪ –ᶹ ♇ Ἓ╙ ˇ˭ ӇѤʺ?  
ȷ ῠᴆ͙ DNA( junk DNA)ʺ Ἕ  ḛҀ╙ ⱳ♥ Ѥ Ḣḹ  
 
ȷ ᵝ ᵡᾅ ⅝אַ ╥ꜙ  ♣Ợ╬▫ Bcl6ŋ תּ♇  Ѥ ᾐ͋ –ᶹ ˌḛ  
ȷ Ἕ  ᾐ ♥ⱳ ╙רὡ פֿתּ╬  Ѥ Ựᴛ⇔ Ѿḥֿפ ḛ˸  
 
ȷ ˁ₀⁄ ⸗җ –  ⁴Ἓ  
ȷ Ựᴛ⇔ ḕ╪₡ ⁷ᴮ  
 
ȷ ┬╥ ˭д Ἄ⁸ ♣ ᴛ ⁸ҍ ↕ᵝ╥ Ỹụ╙ и╪̆ Ṓ Ѥ Ḣḹ  
ȷ ự ҵỮ̯͌ C1pP ̋ ὡṪ  ἵ╥ Ṫ▫ ᶉ ѱּצ  
 
 
ȷ ┬♣Ἓ оֿפ ⁄ ᵬ╙ Ⱡᾎ Ѥ Ựᴛ⇔ ͙תἝ  ┬♣▫ ⅝ḹ  
ȷ Ựᴛ⇔ ͌ ᶹֿפ  
 
ȷ ┬♣▫ ῼ̆ᵙӫ╙ ╪↔  ᾐἵ◓╥ ự  
ȷ ѻ⇔ּש ̱ ∟╬ ₀ự  ᶵ  ʺѫἛ ╬  
 
 
ȷ ‚ biomassᴛṨ  biodiesel ⁷ᴮỸụ  
ȷ ́ụ ┬♣ , DNA ּפ  ὡ ▓╙ͥ?  
 
ȷ ḈỸᶹ́╥   ᶹֿפ╙ Ѥ ⱳӮ: Ѿ▀Ἕ  ᾎ ᾗ  
ȷ ϶͏ Ἄᾏ ‡ᵆ⁄Ἄ ḛ˸ӈ ҿ˺Ḣּת Ѿḥֿפ ╬̑ Ἓ Ἓ̑ 
 
 
ȷ ϶ⱳᵆʺ ᵣӥѤ ḕ╪₡ גᾅ   ụ Ἓ̑שּ 
ȷ ҍ◑  ♣╪ᵑ ϻ Ѥ  ╪ӥ  
 
ȷ ḤῷḛҀ ͙╥ Ἕ ʼ ˿☺╘ ♠  ᶉ ѱּצ  
ȷ ҿ̳ ‡ꜙ э╥ ♣Ợ בֿ   ⁷̯  
 
 
ȷ ♣Ợ  ┬♣▫ḛ  ⱳ♥ ̕ᴐ Ḉּת╥ Ἄ⁸ Ҷ  
ȷ ᾐ˿Ἕ ╥ Ἓ◑╪ ♣ᵞἐ ╙ ֿבᾎ ѻ  
 
ȷ Ἕҍ ͌͐ ⁷̯ ᴏ╥ ᾎᾅ Ỹᶹ ̓ omics ҵ̯  
ȷ ⱳ♥ T Ἕ ᵑ ᶴᴏ ᾎ Ѥ ╬ ᴝ ῼ   
 
ȷ ḈỸᶹ̱┬♣  ᴛⱡ  Ⱡ 2Ѿ́ ᾒ ᶷⱠ  
ȷ Яᴛḕ╪ױᾅ⁄ ̓♠╬ ᾐ͋ Ѿ ᴝ  
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 љᾂ-̭ϼ ⅔ד

[♩ ] 
ȷ '̰ʺַא♩̓ ͙ὥ ḸṨ  בֿ ˶ᴛӥᵵ' ὡᵞ ṕר♣ 
ȷ ♬Ṩ, ϿЦ ̓ ͙ὥ R&D⁄ 11ⱳ6750• ▫ 
 
ȷ Golden Seed ᴛⱡ  ὡ  ⁷̯͙̕ ♬ 
ȷ ͙ ṉ ⁄ ҍ╞  řụᵝ̓ ⁷  ̯ ỢֿבŚ ᵡᴐ 
 
ȷ зᵝᾏ ̓ ͙ὥ ┴Ἓ ַא◑͙́  ὡᵞ(2013 2022) 
ȷ ụ▫Ṩ, ̰╬ ᵭ  ╥ᴮҥ╪  ˌḛ ϮἌ 
 
ȷ ̰Ḋ ˠˆ ─  ḸṨ  R&D ַ́בֿ ͙◑א  ὡᵞ 
ȷ Ⱡ1  Ⱡ–ụ‰ ┴ἛƖּ5 ∟תˌЦ ꜙ ́  ḛ  
 
ȷ 8 •ˠ ╥ᴮ Ẍҥ╪  ↔ ˤ   
ȷ ┬♣▫ṉ Ỹᶹ  ̕ᵙƖˁҶ ˆ   בֿ 
 
ȷ ‚ḕ╪₡ ụ‰ ַ︡א ┴Ἓŏ ‚Ỹᶘ▫∟ ♬ḌⱳỢ ὡ  
ȷ зֿב ʺמ◓ ,  ┬♣▫∟ ᶜᴜ  Ợ‰ ֿב  

[⁴̬] 
ȷ Ἕ͌╙ ᵿ̆ ỢѤ ҍ  ‚ḕ╪ױᾅ, ҿ ⁄Ἄ Ṫᵙ 
ȷ ̰Ͽ ⁷ֿ̯ב, ẋẄᵙ₡ ּ͌ש ỸⱵ ̓♬ ͋ᶘ 
 
ȷ ꜙʼ ᾏṊ ḓ Ṏ∟͌ҿᾎˤ  ͙ὥᴛ ꜙ▫Ḋ∟ ˺ 
ȷ ↕ᵙϮג ᴛ ϶͏ ┬מ Ḣἐ͌╥ ┬♣  ҵ ₰Ἓתּ 
 
ȷ ᵠḕ╪₡, ώ ┬ụ͌ 20ꜙ Ἕ́  ∟  
ȷ ᵭ  ḈỸᶹᴛ ѻ‚  ᶹֿפ ẖᵎ˭ ᵣӧѻ  
 
ȷ ἵṉ⁄ҵ ᵣѫ ͙תἝ  ▓ѻ  
ȷ ỸⱠ ΌӨѤ 'ᾐꜙ ώ Ḗ ᵙῷ' ḛ˸  
 
ȷ ╥ᴮ ˿⁄Ἄ╥ Ẍ ╪   ?!ה
ȷ ʼ₀ Ӯ ḕ╪ױᾅˁ₀ ᵣἛ  ̓♬ '͋ᶘ'  
 
ȷ 'ᾐẋ╥ Ự' ỏὍ₡ᵙ ḴᾏỸ   ╬ 
ȷ ͙תἝ ╥ Я  ḓ ᾅ ᴆᾅ ⱳ♥ ͙ὥ ˌḛ 
 
ȷ ⁄ ₤⁄Ἄ ⁄ ᴈ╙ Ỹụ Ѥ ͙ὥ ḓ ˿ⱠἛ ṪἍ 
ȷ ̰Ͽ ╥ᴮֿב, Ἕ́ ᴛ Ựᴛ⇔ ┬♣ ֿפ  ḛ˸  
 
ȷ ᾏ⅞•Ⱡ ᵎᶞ 'ᴋ ' о Ὸ  Ἕ́  ͋ᶘ 
ȷ Ⱡ–‰́ `┬♣  ṪἍ Ἄẋᾅ` ▒ӻבֿ ג ŏỪἛⱠ– ӎʻ 
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Ỹ ́Ѥ ᶹᵙ, , Ỹᵙ♠ ⱳˠ Ỹᶹө╥ Ữ ױ⁴ ⁄ ▬↔╖ᴛ ┬ּתӈѻ. ḈỸᶹ╘ ל
ṉ Ỹᶹө̓ ̑Ⱶ ᶒ ֿב  ₵͙ ԅᶷ⁄, ḈỸᶹ ѻ‚Ἓ ⱳỢѤ בֿ‡ל ˿╥ Ỹ  ╪
ᵑ ─  ὡ♠╪ѻ. ͐ ˌḛӈ Ἕҍ ₀͙Ἄ⁸ ˺♬ḹ (NGS)╘ ͙Ⱶ ὣὡṪᵙ, ┬♣▫ 
ᴛѹ Ḣḹ╥ ́ᵑ ְ‡Е‡ ˿ Ͽ Ⱶ◓ Ѥ DNAᵑ ҍװ╖ᴛ ֹו♪ Ҷ Ḉ ⅝ל ⁴
Ỹᶹ╥ ꜙᵆ ḓ ‚╙ ʺѨ ╬ NGS ╖ᴛ ,סּ .ѻר   ѻ‚  Ỹ ♠ ╪ώ (₉: ͙
ṉ ⁄ ӻᵐ ‚, ┴Ữ Ỹ ́ ḙ╞, ╬ʼ-ḈỸᶹ ◑Ͽ Ữ ▬↔)╙ ˺  ͙ ʺ ᵡᴐ
ӈ ˦╪ѻ. ᾒⱠᴛ ͐ ˿ Ͽ ḈỸᶹ ѻ‚Ἓ╙ ҍ Ѥ ᵙṒ⸗ 16S ┬♣▫ᵑ ҍỮ╖ᴛ 
ҍװ╥ NGS ҥ╪ ʺ ỸụӇ̆ ▓ѻ. NGS͙ ḙ 16S ₀͙Ἄ⁸ө╙ ♬ ┬Ợҵᵑ ͙ר╖ᴛ 
ᾅױ ᵠ ⁴ ꜙ ὡר (species level) ֞ Ѥ Ữ─ ́  ὡר (₉: genus, familyӮ)⁄Ἄ Ỹᶹ
̱╥ ˌὡ (operational taxonomic unit ╥ ὡ) ḓ ʻ Ỹᶹ̱╪ Ṓ┬ Ѥ ˌ ὡ (abundance 
of individual OTUs) ᵑ ˺♬  ὡ ▓˭ ӈѻ. ₡ֹו OTUs₮ ʻ OTU╥ abundance˃╙ ╪↔
⁴ alpha-diversity (how rich and evenly distributed are microbial taxa across taxonomic 
groups)ʺ ♬Ӈ̆, ╪Ѥ Ϯᵾּת ḈỸᶹ ѻ‚Ἓ ṪἍ ᶜ╬ beta-diversity (Ἄ⁸⁄ ́ ╙ 
҉), community structure ( Ỵ˿ ױ⁴ ʼ ┬Ợҵ ́ụ) ♬⁄ ᵤ╘ ₅ ╙ Ḉ ˭ ӈ
ѻ. ˺̰, בֿ‡ל ˿╥ ḈỸᶹ ѻ‚Ἓ╙ ♬  ♬ ͙ ─ ἌѤ ♬  clustering╪ ҅
ṒӇ‡‒ ѻ. 

ᴘ͋ן 
CLUSTOM: ḅỵᶶ Ѹ‗Ἐ ṧἊ╖ ⌐  
16S NGS Ἁ⁵ שᾂ ᵝ ᴘ͋ן 

□Ἐ■ 
͟˿ᶛ ḖỢ ( ̰Ỹᶘ̑ ⁷̯∟,  
ḈỸᶹ▫∟ἡ ),  ksnuo2@gmail.com  

URL  http://clustom.kribb.re.kr  

Ḙ Юᶴ  ḕᴛʺ͙ 

ừἚϼ↑ 
Ḑ ở↑Ḷ 

ḕᴛʺ͙ 

http://clustom.kribb.re.kr/
http://www.plosone.org/article/info:doi/10.1371/journal.pone.0062623
http://new.kobis.re.kr/ebook/documents/tool-kimkyungmo-2-20130813
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GenGIS 2: Geospatial Analysis of Traditional and 
Genetic Biodiversity, with New Gradient Algorithms 
and an Extensible Plugin Framework 
 
http:// kiwi.cs.dal.ca/GenGIS/Main_Page  

Pclust: protein network visualization highlighting 
experimental data  
 
http :// prodata.swmed.edu/pclust   

Protein WISDOM: A Workbench for In silico De 
novo Design of BioMolecules 
 
http://www.proteinwisdom.org /   

PTP-central: A Comprehensive Resource of Protein 
Tyrosine Phosphatases in Eukaryotic Genomes 
 
http://www.ptp -central.org/   

eVolver: an optimization engine for evolving protein 
sequences to stabilize the respective structures 
 
http:// brylinski.cct.lsu.edu/evolver  

CrusView: a Java-based visualization platform for 
comparative genomics analyses in Brassicaceae 
 
http://www.cmbb.arizona.edu/? page_id=250  

PepBind: A Comprehensive Database and 
Computational Tool for Analysis of Protein -peptide 
Interactions  
 
http://pepbind.bicpu.edu.in /   

Pclust  
Visualization of 

Protein Networks  
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FlyPrimerBank: An Online Database for Drosophila 
melanogaster Gene Expression Analysis and 
Knockdown Evaluation of RNAi Reagents. 
 
http:// www.flyrnai.org/flyprimerbank   

mpMoRFsDB: A database of Molecular Recognition 
Features in Membrane Proteins 
 
http://bioinformatics.biol.uoa.gr/mpMoRFsDB /   

BGDB: a database of bivalent genes 
 
 
http://dailab.sysu.edu.cn/bgdb /   

PARma: identification of microRNA target sites in 
Argonaute PAR-CLIP data 
 
http:// www.bio.ifi.lmu.de/PARma  

Predict Drug -Protein Interaction In Cellular 
Networking  
 
http://www.jci -bioinfo.cn/iCDI -PseFpt/   

MatrixCatch - a novel tool for the recognition of 
composite regulatory elements in promoters  
 
http:// gnaweb.helmholtz -hzi.de/cgi -bin/MCatch/MatrixCatch.pl   

3Omics: a web-based systems biology tool for 
analysis, integration and visualization of human 
transcriptomic , proteomic and metabolomic  data 
 
http://3omics.cmdm.tw /   

DRSC 

iCDI-PseFpt 
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