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@ 20 years of bacterial genome sequencing (ZX])

The First Revolution
Whole-genome shotgun

Strand to be sequenced

2092902200920 02 %0

ACGATCGATCGTCCATGCTAACACTCTGGCGTACTCTCGGGTC
Genomic sequence

Sanger shotgun sequencing

* Sequencing by synthesis

* Amplified templates generated in vivo

* Requires onerous colony picking and plasmid
preparation

For example, ABI capillary sequencer (ABI)

The Second Revolution
High-throughput sequencing

454 sequencing

* Sequencing by synthesis

* Amplified templates generated in vitro

» High accuracy outside homopolymers
but short read lengths

For example, 454 GS FLX+ (Roche)

Illumina sequencing

* Sequencing by synthesis

* Amplified templates generated in vitro
* High accuracy but short read lengths

For example, MiSeq (Illumina)

The Third Revolution
Single-molecule sequencing

Pac Bio SMRT sequencing

* Sequencing by synthesis

* Single-molecule templates

* Low accuracy but long read lengths

For example, PacBio RS
(Pacific Biosciences)

e VAV

Oxford Nanopore sequencing

= Nanopore sequencing

* Single-molecule templates

* Low accuracy but long read lengths

For example, MinlON
(Oxford Nanopore)

@ New lineage identified using

approaches (ZX)

5.2 Tb unassembled
sequence data

SSuU rRNA genes =100 bp

Placement of SSU
rRNA genes in reference
phylogenetic tree

Identify novel
branches

Distinct lineage with
novel SSU rRNA gene

metagenomic and single-cell genomic

Dewar Creek Hot Spring,
British Columbia, Canada b
°C.

Gonxiaoshe Pool, Tengchong, Chinal
738°C,pH 7.29

(Great Boiling Spring, Nevada, USA

77 °C. pH 6.37 SAGS

— Dewar Creek

vy (5

MDA and SSU rRNA
gene PCR screening

Sequencing,
assembly and QC

Jinze
SAGs

2 3\
"'

Gongxiaoshe
SAGs



http://www.nature.com/ncomms/2016/160127/ncomms10476/fig_tab/ncomms10476_F1.html
http://www.nature.com/ncomms/2016/160127/ncomms10476/images/ncomms10476-f1.jpg
http://www.nature.com/nrmicro/journal/v13/n12/full/nrmicro3565.html
http://www.nature.com/nrmicro/journal/v13/n12/fig_tab/nrmicro3565_F2.html
http://www.nature.com/nrmicro/journal/v13/n12/images/nrmicro3565-f2.jpg
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@ The Year In New Drugs(ZX)
2015 NEW DRUG APPROVALS BY THE NUMBERS

New Breakthrough | Drugs with Cancer Biologics
molecular | therapies? a novel treatments @ approved:

entities approved: mechanism | approved: o
approved: 10 of action: 1 4 - o

Approved Drugs that are
in 2014: One-year supply of Alexion’s Kanuma: for rare diseases:

41 $310,000 ~47%

a: FDA-granted status for drugs that treat serious conditions or are a
significant advance over existing medicines.
SOURCES: FDA, companies

@ Systems approach for the selection of micro-RNAs as therapeutic
biomarkers of anti-EGFR monoclonal antibody treatment in colorectal cancer:
Statistical overview of the assembled pathway maps representing four
cellular processes(ZX)

No. of No. of Percentage of published relationships of
Cellular Processes Nodes Edges nodes to the cellular processes
Apoptosis 179 305 55.3% (99 /179)
Proliferation and 151 261 45% (68 /151)
Differentiation
Angiogenesis 201 289 36.8% (74 /201)
Metastasis 245 471 46% (113 /245)



http://cen.acs.org/articles/94/i5/Year-New-Drugs.html
http://www.nature.com/articles/srep08013
http://cen.acs.org/content/dam/cen/94/5/09405-cover-numbers.jpg
http://www.nature.com/articles/srep08013/tables/1

@ Microbial metabolomics in open microscale platforms: The
micrometabolomics platform workflow is simpler, faster, and takes up less
space than traditional metabolite extraction (ZX)

—
S S
g é Collect and
I g Serial data '"ocullate and r?ollect aljd Solvept evaforatte
collection culture omogenize extraction solven
~20 ml ~15 ml ~30 ml Hours
08 LC-MS
85
S 3
§ % ' Collect and
£ Afravadidat Inoculate and Solvent evaporate
i culture extraction solvent
collection
~15 ul ~30 ul Minutes

@ Declining resilience of ecosystem functions under biodiversity loss: Trends
in species grouped by ecosystem function (ZX)

Carbon sequestration -

Cultural values
(animals only)
Cultural values
(plants and animals)

Decomposition

Pest control -
Pollination
0.50 0.75 1.00
Proportion of species
Highly significant decline (P<0.001) Nonsignificant increase
Significant decline (P<0.01) Marginally significant increase (P<0.05)
Marginally significant decline (P<0.05) Significant increase (P<0.01)

Nonsignificant decline Highly significant increase (P<0.001)



http://www.nature.com/ncomms/2016/160204/ncomms10610/full/ncomms10610.html
http://www.nature.com/ncomms/2015/151208/ncomms10122/full/ncomms10122.html
http://www.nature.com/ncomms/2016/160204/ncomms10610/images_article/ncomms10610-f1.jpg
http://www.nature.com/ncomms/2015/151208/ncomms10122/images_article/ncomms10122-f1.jpg
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@ CRISPR patent landscape (Z4X])

Applications Cell/Organism ‘Covered molecular tools’

450
409

400
350
300 -

250
200

150

Number of patent famiies

100

@Association between obligate symbiotic lifestyles and presence of CRISPR-
Cas among well-studied bacteria and archaea (2X)

200
Cas operon absent
Cas operon present
1s0| [ Casoperonp
=
=
o
o
3 100 -
i
D2
D
=
50 —
0 - . I
| I | |
Archaeal Bacterial Other Other
obligate obligate archaea bacteria

symbiont symbiont



http://www.ipstudies.ch/crispr-cas-patent-landscape/
http://www.nature.com/ncomms/2016/160203/ncomms10613/fig_tab/ncomms10613_F3.html
http://www.ipstudies.ch/wordpress/wp-content/uploads/2014/10/CRISPRCAS201601ClaimBreakdown-1-1024x540.jpg
http://www.nature.com/ncomms/2016/160203/ncomms10613/images/ncomms10613-f3.jpg

Omics, Computational biology & System biology ]

O 32t E 7|8 MY Eot 2M ZESHE 2, GenomeSpace......Nature Methods

O SXAMdor B ofxldd =2 XUEsolX] & £ 912 X|E2... |32 GWASE E3| ofxls
017k(being a morning person)i} 2 El G M X} tHO| HH AFOL......Nature

Communications

O HICH(Cimex lectularius) X|= A|ZH4l ...... Nature Communications

O ZHMEl HALY| I AT EQ0, MAJIQ software ...... elLife
...... =2 H7|

O LtAQH(Ovarian Carcinoma)d} 2HHEl MAMM X Ho| 712 8H6]...LFAQ 3HX}9| 18%
= SHAol HO|E ZIX| 1 91 ...... JAMA Oncology

[0 Autophagy Regulatory Network , X}AIZt20] T X al OfHL| S0 BMS ZFF MHH™E
StXHY| Al =H ......Autophagy

O HHE| 2 (Zostera marina) X|= A|Z4Al ... Nature

(1 OfAlOF HOflM £=F!St 17,000 A2 DNA ME BMS E5f| 2 A Systemic lupus
erythematosus (SLE) 2t& QX X} 80| 107 M2 X0} ...... Nature Genetics

0 DNA methylation0f] £t0{5}= sRNAs EM 2 E5| ™= (grafting)st £ AES2 AZ 0 I
H| 4| E! St H H (epigenetic information)E ZQTHCH= ARA 816 ... PNAS
...... =2 47|

O X5l (Syndromic Autism Spectrum Disorder)d| A metabotropic glutamate receptor 5
(mGIuR5)2| Copy Number Variation &gt B8 .....Scientific Reports
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EPI-Peptide Designer

Download EPI-Peptide Designer

EPI-Peptide Designer : a tool for designing specific

peptide ligand libraries based on Epitope-Paratope

Interactions

http://www.biocomp.icb.ufmg.br/biocomp/?page id=201

Genelral 2 «

Staistical analysis of molecular signafures

Multi-omics Enrichment Analysis using the GeneTrail2
Web Service

https://genetrail2.bioinf.uni-sb.de/

WCOACH: Protein complex prediction in weighted PPI
networks

http://bioinformatics.aut.ac.ir/wcoach/

CoExpNetViz: Comparative Co-Expression Networks
Construction and Visualization Tool.

http://bioinformatics.psb.ugent.be/webtools/coexpr/

dbEM

A Database of Epigenetic Modifiers

dbEM: A database of epigenetic modifiers curated from
cancerous and normal genomes

http://crdd.osdd.net/raghava/dbem/

Home e e & g/ Sofmetes/ roshub

-, Crosshud

The Cance Genome Al (TCGA)muliway anlyis

Bougt oy by lremor

CrossHub: a tool for multi-way analysis of The Cancer
Genome Atlas (TCGA) in the context of gene expression
regulation mechanisms

http://sourceforge.net/projects/crosshub/
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ePIANNO: ePIgenomics ANNOtation tool

http://epianno.stat.sinica.edu.tw/index.html

StarPDB

BLAST-based structural annotation of protein residues
using Protein Data Bank

http://crdd.osdd.net/raghava/starpdb/

® IncRNAs NI
@ cancer gene &= - i

InCaNet: pan-cancer co-expression network for human
IncRNA and cancer genes

http://Incanet.bioinfo-minzhao.org/

BISQUE: locus- and variant-specific conversion of genomic,
transcriptomic, and proteomic database identifiers

http://bisque.yulab.org/

Alloscore: a tool for predicting allosteric ligand-protein
interactions

http://mdl.shsmu.edu.cn/alloscore/

EchinoDB

EchinoDB, an application for comparative transcriptomics
of deeply-sampled clades of echinoderms

http://echinodb.uncc.edu/
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Edesign: Primer and Enhanced Internal Probe Design Tool
for Quantitative PCR Experiments and Genotyping Assays.

http://www.dnaform.com/edesign2/

dbAARD & AGP: A Computational Pipeline for the
Prediction of Genes associated with Age Related
Disorders

http://genomeinformatics.dtu.ac.in/dbAARD/index.php

DOMEMINO

Database Of MacroMolecular [NteractiOns

DOMMINO 2.0: inteqgrating structurally resolved protein-,
RNA-, and DNA-mediated macromolecular interactions

http://kestrel2.rnet.missouri.edu/dommino/

AmphibiaChina: an online database of Chinese
Amphibians

http://www.amphibiachina.org/

Cressint

A. thallana functional genomics

CressInt: a user-friendly web resource for genome-scale
exploration of gene requlation in Arabidopsis thaliana

https://cressint.cchmc.org/cressint/

Mutation3D: Cancer Gene Prediction Through Atomic
Clustering of Coding Variants in the Structural Proteome

http://mutation3d.org/
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: Thalassobius litorarius sp. nov., MME-075T (=KCCM

=JCM 30758T)

: Thalassobius litorarius sp. nov., isolated from tidal flat.
OIHCY., 16S rRNA: KP410684

T4
'~ Jot
308

3

A A 4
M rir
2t Ao

' » StH: Marinobacterium profundum sp. nov PAMC 27536T (=
A Gram-stain- KCCM - 43095T = JCM 30410T)
negative, rod- p =&: Marinobacterium profundum sp. nov., a marine
shaped and bacterium from deep-sea sediment
motile strain > EX: XA, 16S rRNA: KR047788

p StH: Hymenobacter rubidus sp. nov. DG7BT (=KCTC
325537 = KEMB 9004-166" = JCM 30008)
p =3 Hymenobacter rubidus sp. nov., bacterium isolated from

a 50|I
» =X: M20Cl., 16S rRNA: KF862489

A Gram- p StH: Altererythrobacter terrae sp. nov., SWU3T (=KEMB 9004-
negative, non- 128T = JCM 191777)
motile, non- p =2 Altererythrobacter terrae sp. nov., isolated from
spore-forming, mountain soil
ovoid-shaped > =X: MZ20CH., 16S rRNA: KM091962
bacterium
. p <tH: Nocardioides flava sp. nov., THG-DN5.4T(=KCTC
Gram-stain- 396067=CCTCC AB 2015298T)
po?'t'Ve/ » =2 Nocardioides flava sp. nov., isolated from rhizosphere of
aerobic, non- poppy plant, Republic of Korea
motile rods » =X: Z3|CH., 16S rRNA: KM035951
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2CT (= KCTC 329927 = NBRC 110020T)

p =5 : Ascidiimonas aurantiaca gen. nov., sp. nov., a member of
Flavobacteriaceae isolated from a sea squirt

> =X: AHHCY., 16S rRNA: LC066536 (H|O|H 9iE)

p StH: Ascidiimonas aurantiaca gen. nov., sp. nov., N5DA8-
(=

A Gram-staining- p StH: Paenibacillus puernese sp. nov.,, DCY97T (=KCTC
positive, 33596 = JCM 1403697)
endospore- . p =5 : Paenibacillus puernese sp. nov., a B-glucosidase-
forming, aerobic, producing bacterium isolated from Pu'er tea.
rggcig‘jgﬁf b =A: A3|CH., 16S rRNA: KM403403

' p StH: Microbacterium horti sp. nov., THG-SL1T (=KACC
Gram-reaction- 18286T CCTCC AB 2015117T)

pogitive, non- p =2 Microbacterium horti sp. nov., a bacterium isolated from
motile and rod- Cucurbita maxima cultivating soil
shaped » =K: AS|CY., 16S rRNA: KM576855

A strictl bi » StH: Amylibacter ulvae sp. nov., 6Alg 2557 (=KCTC
SGrrlacmy-sizirs- - 324657 = KMM 6515T)
n i p =& Amylibacter ulvae sp. nov., a new alphaproteobacterium
egative, rod- L 1h
isolated from the Pacific green alga Ulva fenestrata

shaped and non-
motile bacterium » EX: ZUCH., 16S rRNA: KR492890

p SHH: Paramiridius indochinensis and Paramiridius laomontanus
p =2 First record of the plant bug

genus Paramiridius Miyamoto & Yasunaga

(Heteroptera, Miridae, Mirinae) from Indochina, with descriptions
of two new species from Laos

> EX: BT
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Complete Genome Sequence of the

Proteorhodopsin-Containing Marine Bacterium
Sediminicola sp. YIK13

Complete Genome Sequence of Rehmannia
Mosaic Virus Infecting Rehmannia glutinosa in
South Korea

Complete Genome Sequence Analysis of Acute
and Mild Strains of Classical Swine Fever Virus
Subgenotype 3.2

Complete genome sequencing of a
recombinant strain between human astrovirus
antigen types 2 and 8 isolated from

South Korea

Complete Genome Sequence of the
Aneurinibacillus soli CB4T from soil of
mountain

Draft Genome Sequence of Mycobacterium
tuberculosis KT-0192, Isolated in SouthKorea

Complete genome of biodegradable plastics-
decomposing Roseateles depolymerans KCTC
42856T (=61AT)

Genome Sequences of Five Arboviruses in
Field-Captured Mosquitoes in a Unique Rural
Environment of South Korea.
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Complete mitochondrial genome of
Camponotus atrox (Hymenoptera: Formicidae):
a new tRNA arrangement in Hymenoptera

Complete genome sequence of Staphylococcus
equorum KS1039 isolated from Saeu-jeotqal,
Korean high-salt-fermented seafood

Complete genome sequence of Streptomyces
venezuelae ATCC 15439, a promising cell
factory for production of secondary
metabolites.

Complete genome sequence of Bacillus
methylotrophicus JJ-D34 isolated from
deonjang, a Korean traditional fermented
soybean paste

Comparative analysis of the

complete genome of Lactobacillus Plantarum
GB-LP2 and potential candidate genes for host
immune system enhancement

The complete mitochondrial genome sequence
of the tubeworm Lamellibrachia satsuma and
structural conservation in the mitochondrial
genome control regions of Order Sabellida

Complete Genome Sequence of Klebsiella
pneumoniae subsp. pneumoniae KP617,
Coproducing OXA-232 and NDM-1
Carbapenemases, Isolated in South Korea

Complete genome of brown alqgal
polysaccharides-degrading Pseudoalteromonas
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