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Amplicon 1} Shotgun Metagenome 2| X}0|7
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long read sequencing #4{2] 16S rRNA full length sequencing O|LC}.

o2t 2|, Shotgun Metagenomics = §8 FTAIE EtZAE SHX| HE untargeted (shotgun) HHAlo| O|ME X
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13 2. Amplicon Sequencing vs Shotgun Sequencing in Metagenome [9]
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18 3. Workflow of Shotgun Metagenomic processes [8]
1) Sample prep. & DNA extraction
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3) Sequencing
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4) Pre-processing of sequencing read data
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5) Metagenome assembly & Profiling

ZEYE 52 2Z2|E|9| read = assembler & S3llAl contig HEHZ H2|$HCt Contig £ contiguous
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6) Post-processing & Statistical Analysis
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Metagenome | O] E{2] Multi-Omics
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3 4. Human microbiome multi-omics with various platforms [4]
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ExMEGA (Excel based MEtaGenome Analysis)

OlHIO| MO JHEE ExMEGA & odr|gte] mzgoz oAl WM ExMEGA EHHZL FIHE(O AFEO

Jtsotot. Cidet &gdU EXsts 0ldE D@2l dHSH onlE 2Msts =72 8 Jhsotoh =R,

Metagenome C|O|E{0f CHet Ciot 24 7[sit CIO|E AlZ=lE &O|5HA ofFH, HO|E 241 o ALEO
o

SOHA| 2 g9FRERE €A 2EY UL EXMEGA OfM AtE7HsSt 7|s2Z= Taxon 2 filtering 1t
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Relative abundance, Pie chart, DA analysis, Volcano Plot, Venn Diagram, Significant Taxon O] QUC}. 0|2} & 0{Af
EXMEGA GraphicPlus Ol Al At87tset 7|52 2= MELX|=0|M A X Q1 Krona Chart & HIRSH PCoA 24, Bar
plot, Clustering Heatmap O| X% Z+S3tC}H [10].
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Shotgun Metagenome 2| ¥ 7-E&

1)

Shotgun metagenome & 0|83t Gut Microbiome £4 &4

Shotgun metagenome 7|22 ZL{O|4 = (gut microbiome)g 4% =22 AJ|StOXL BHCE 2019 E
2 ol XHMDD)2F 29 Ho| HA SXHHCO)Q| stool MESZ TIZHCH,

-

SRR =202 26 Ho 2 X
DNA £ StoolGen DNA 7|EE AtE3%10] = = St 80 L0 #USHAH EoE[Qn 20| =g

llumina 2| TruSeq 7|E A|Ed E3ME2 HiSeq 2500 THIZ ME T %4 6 ol
Yot 25 SXEe H RGPS I {03 Xoj2 FLU OME 2xL B3 U Tryptophan

pathway 3 HRACH [15].
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HEtX|&= Z1tE= Alpha & Beta diversity @+ Cladogram 2| CYst 22 visualization Ct TA
ZUE B S W L0|, 4, BMIO| HE Bist=s ZFEX| UL 2FHoz Bt f MDDAES
phylum level OIM Actinobacteria 7t +2|0|5tH S7t5tRA L genus level M= Actinobacteria | €0l
S7Hct 715 2M0ME Tryptophan metabolism 2t Z# =l KO (KEGG Orthology) & MDD 1&9| 3 74
KO & =elolstA S7tstAn 174 kO = Z2RUEH [15].

Shotgun metagenome & 0| 8%t Maize Rhizosphere 54 24

OEo2E EY0AM OME X EEZE Shotgun metagenome 22 EAMH =20|Ct g
=R ME SFFmaize)E HIYS=E 2@ MEEEZIOAM 3mm O[Lf EOIM HMAHH =Ll oistH|=
(organic & inorganic fertilizer) AF&OCIL0| M2} FHEtX|= OEE HHS 2AUCH EY HES 2F
oot gYoz XFYL, =25 FotZE|tEt=mel TAQAE "ol ¢ g sEHQ

-
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Molelwane SZO|A X{F ALt & 5 72| AEL=Z xFJAL AEF 9 H2| sub-sample 22
collection L. DNA F&2 E?—f H& PowerSoil Kit & AFE3t: Qubit & &3 DNA =5

AEA ZE2EZ2 NovaSeq 6000 ZH| 7} AFR L[4 pair end 2 300 cycle 22 FIHMZUCE [16).
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HEIX|= 241 HIO|EHE PCA 2 PCoA 2 H|WSIAES W 5 7§ T1EO| 4 7tX|Q| cluster £ O|F &= A2 W1
1% Control A8 Nk EHIE XM2| 20| FASHA cluster & O|FQUCE HMAHIEE AHBSIYE e
=got 0jd= = Bstrt Lot H 29| FOF (dose dependent)dfl M2t = SFHot BHok7t LIEHGICE o
5o Z2mds TSRS o EL0A THE B2 B2 Bacteria(98.2%)% 11 eukaryote 1, virus,

archaea = 2| HME|X|Z2 EXSIIUCE H =0 d&20| 2t EX2| microbial diversity 7t H2tX|1 F&T2|
20|M+E Shotgun metagenome ZIME HIYHOZ 1NsE9| MAHH|Z(EH|)Qt

Maszol stotH| 28 =283t= 40| ECtn ZEX| UL [16).
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Ebiogen’s Metagenome Service

O|HIO| MO M= Bacteria 2| V3-v4 Y, Fungi 2| ITS BYS E5E5t0] A&St= 16S rRNA amplicon sequencing,

V1 GYEEH vo @INX| HAH 16S rRNAE 2= Full length sequencing, J2|11 ME | Z& genome data &

2 M3tE Shotgun metagenome sequencing 7HX| CHESH MEFX|E AMH|AE KNSTICH HEK|& AHAE Sl

EY, 37, 8 X%, 2HME 52| Ctdet 2HF0M MF = ME WOl ot 0 =0| Hoteks EXYst=X|
A

t £ THg 42 oM A= EXMEGA & GraphicPlus oF &7 24 [O|EHE

r.|

0

tot
ro
Mot

P QA e AH|

=
OH
rok

bt

Shotgun Metagenome Seq.

Sample Requirement >5ug gDNA, >50ng/ul gDNA, >4 DIN
Library Method NEB Ultra DNA Library kit

NGS run format NovaSeq, PE150bp

Data yield ~10Gb/sample

Turnaround time ~ 4 weeks after Library QC

Sample type gDNA (prep MH|AZ X|J)

Metagenome (16S V3-V4 Amplicon Seq.)

Sample Requirement >0.1 ng/ul gDNA

Library Method 16S rRNA Amplicon Library(16S/ITS) for lllumina
NGS run format MiSeq, PE300bp

Data yield ~50,000 reads/sample

Turnaround time ~ 4 weeks after Library QC

Sample type gDNA (prep MH|AE X|3)
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Metagenome (16S rRNA Full length Seq.)

Sample Requirement >0.1 ng/pl gDNA

Library Method SMRTbell prep kit for PacBio

NGS run format PacBio Revio / Sequel I & Sequel IT /RS IO
Data yield ~50,000 reads/sample

Turnaround time ~ 4 weeks after Library QC

Sample type gDNA (prep MH|AE H|S)

Ebiogen’s Metabolomics Service

O|H}O| M2 LC-MS/MS Metabolomics AMH|A= O 2{7}X| ME0|M =Xt

2 FZKQuantification)g SHCZ MIE0 ZTL|0 Y= CARES

Untargeted WAICZ MH|ASIT Qo ME MAM2/EH LC-MS/MS AY, 24 Gl HojH Z2AMX] MH[A
X

Yol |0 RUACH |20l Biocrates 7| EAIQ| Targeted metabolomics = %l

metabolite 2| &7 (Identification)

=
—
d42g =+ Us MH20CL F=2

0%

St ULk

Untargeted Metabolomics
Sample Type Cell pellet, Tissue, Serum/Plasma, Bacteria, Fecal, Plant, etc.

Analysis Instrument LC: Agilent 1290

MS: Thermo Q-Exactive MS (High Resolution MS)
Software Compound Discoverer, MetaboAnalyst

Turnaround time ~ 7 weeks after sample arrival
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