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ATGACGGATCAGCCGCAAGCGGAATTGGCGACAITAA

CGCCTTAACCGC GT T
Ll L |

B/ Z#&J&E : https://biologywarakwarak.wordpress.com/2012/01/15/the-3-magical-rules-to-determine-the-amino-acid-chain-from-a-dna-piece-without-error/



https://biologywarakwarak.wordpress.com/2012/01/15/the-3-magical-rules-to-determine-the-amino-acid-chain-from-a-dna-piece-without-error/

ATTCGCTCATCGATGAAATTGCGCTTAACTGCATCGACTACGTGCTACCCCTGGCGCCT
ATATATCGCTAGCCCGATATTCATAACGGTACTGCATCGATTTCCCGACCTTAACCTTG
GAACCTTTCCTTAACCGGTTCCATTCGAACTTGGCCATTCCGGAAATTCCGGGTTAAAC
CTTGGCCAATTGGCCCAAATTTCCCGCCTTCGGGACCTTCGACATTCGCTCATCGATGA
AATTGCGCTTAACTGCATCGACTACGTGCTACCCCTGGCGCCTATATATCGCTAGCCCG
ATATTCATAACGGTACTGCATCGATTTCCCGACCTTAACCTTGGAACCTTTCCTTAACC
GGTTCCATTCGAACTTGGCCATTCCGGAAATTCCGGGTTAAACCTTGGCCAATTGGCCC
AAATTTCCCGCCTTCGGGACCTTCGACATTCGCTCATCGATGAAATTGCGCTTAACTGC
ATCGACTACGTGCTACCCCTGGCGCCTATATATCGCTAGCCCGATATTCATAACGGTAC
TGCATCGATTTCCCGACCTTAACCTTGGAACCTTTCCTTAACCGGTTCCATTCGAACTT
GGCCATTCCGGAAATTCCGGGTTAAACCTTGGCCAATTGGCCCAAATTTCCCGCCTTCG
GGACCTTCGACATTCGCTCATCGATGAAATTGCGCTTAACTGCATCGACTACGTGCTAC
CCCTGGCGCCTATATATCGCTAGCCCGATATTCATAACGGTACTGCATCGATTTCCCGA
CCTTAACCTTGGAACCTTTCCTTAACCGGTTCCATTCGAACTTGGCCATTCCGGAAATT
CCGGGTTAAACCTTGGCCAATTGGCCCAAATTTCCCGCCTTCGGGACCTTCGACGGCAT
CCGAGTCAGCTAACCGGTTTAACCTTGGACTGACCTTAAGAGACTTAGAGCTGGAACTC
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Chaitanya, K. V. (2019). Structure and organization of virus genomes.
In Genome and Genomics (pp. 1-30). Springer, Singapore.
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( transformation )  ( transduction )
Plasmid Viral DNA Bacterial DNA Viral DNA
Chromosomal DNA / fragments copies
Chromosomal DNA /\ /\
\ / ’
Bacterial DNA l

\L hS

l Bacterial DNA
from other cell

e

Homologous
recombination

%

Chromosomal DNA

B 7 2RJR : https://www.khanacademy.org/science/ap-biology/gene-expression-and-regulation/mutations-ap/a/genetic-variation-in-prokaryotes



https://www.khanacademy.org/science/ap-biology/gene-expression-and-regulation/mutations-ap/a/genetic-variation-in-prokaryotes
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3. Tﬁé\ Chromosomal DNA  F plasmid

( conjugation ) \ /

Pilus )
Donor (F*cell) Recipient (F " cell)

A\ 4
N

Original donor (F*cell) New donor (Ffcell)

B 7 2RJR : https://www.khanacademy.org/science/ap-biology/gene-expression-and-regulation/mutations-ap/a/genetic-variation-in-prokaryotes
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Circular map legend

Ring 1: ORFs plus strand .
Escherichia coli str. K-12 substr. MDS42 DNA Y
Ring 2: ORFs minus strand

Escherichia coli str. K-12 substr. MDS42 DNA

Ring 3: GC percentage .
Escherichia coli str, K-12 substr, MDS42 DNA e
B Ring 4: text

Escherichia coli str. K-12 substr. MDS42 DNA
M Ring 5: Coordinates
Escherichia coli str. K-12 substr. MDS42 DNA

Interactive view of the E. coli genome:
http://bacmap.wishartlab.com/maps/NC _000913/index.html

193705 Escherichia coli str. K-12 substr. MDS42 DNA
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4639 kb

BRI R
( open reading frame, ORF )
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http://bacmap.wishartlab.com/maps/NC_000913/index.html
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. Eukaryotes .'. Plants
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\, Origin of
plastids

Early diversification of
algal/plant lineages and

Ancient
protozoon

Early diveraiﬂcatic;n of
eukaryctic lineages and
gene transfer to the host

6 Ancient \ ; e -
/ cyanobacterium

o ’,'_ Origin of mitochondria
-------- . {
Ancient The hg

proteobacterium that acquired
mitochondria
4=4 11/, =5 -+t u
EE4RER B B HE ==
Cyanobacteria Proteobacteria Archaebacteria

Timmis, J., Ayliffe, M., Huang, C. et al. (2004) Endosymbiotic gene transfer: organelle
genomes forge eukaryotic chromosomes. Nat Rev Genet 5, 123-135



Human mitochondrial
genome

16,569 bp
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LSC: long single-copy
SSC: short single-copy
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IRA, IRB: two =N
inverted repeat

(region)

Arabidopsis thaliana
chloroplast genome

154,478 bp

[ photosystem |

B photosystem I

[ cytochrome b/t complex
[J ATP synthase

[] NADH dehydrogenase
B RubisCO large subunit
[l RNA polymerase

[ ribosomal proteins (SSU)
[ ribosomal proteins (LSU)
B clpP, matK

B other genes

[ hypothetical chloroplast reading frames (ycf)
B transfer RNAs
B ribosomal RNAs

pl2

Drawn with OGDRAW


https://chlorobox.mpimp-golm.mpg.de/OGDraw.html
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Cell

N I H National Human Genome
Research Institute

B /2R : https://www.genome.gov/about-genomics/fact-sheets/Chromosomes-Fact-Sheet
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pre-mRNA ( #£DNATESTIAR )

[ § J

exon intron exon intron

mature mRNA

| - v

complete protein-coding sequence

B untranslated region (UTR) [[] coding sequence (CDS)

https://en.wikipedia.org/wiki/Intron
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exon

intron
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Relative TERRA levels by RT-gPCR
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RT-qPCR
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1995 P. Brown, et. al. 2002 Affymetrix, whole 2008 many groups, mRNA-seq:
Gene expression profiling genome expression profiling direct sequencing of mRNAs
using spotted cDNA using tiling array: identifying using next generation
microarray: expression levels and profiling novel genes and sequencing techniques (NGS)

of known genes splicing variants
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Intron splicing
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In vivo
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4@ IIIFEEE Fragmentation
7K A

gicepy Rvafegments [N DN DD DN BN -

Reverse transcription

ds-cDNA fragments [ [ [ [ [ -

High-throughput sequencing

S equences TATGAGACGCATGCTA ACCCCGCC GCGATATATATA CGCGACGATGACT ATATAGC TCGACTGCCAT

Sequence processing

ETFEE% %% ) Alignment ——— ——
at A% B AT

GATAGGTGTGACTACCGCCCCAT GAAGCGGCACT GACTATGAGACGCAT GCTAACCCCGCCGCGATATATATACGCGACGATGACTATATAGCTCGACT GCCAT GACAAAAGT GAAGCCGCATATCTGCTGGGTA

Genome sequence

soiccraront o I J J—
Splice ariant B —\/—

https://en.wikipedia.org/wiki/RNA-Seq

In silico



https://en.wikipedia.org/wiki/RNA-Seq

MTERNAME R EITE S 7504 RNA-Seq reads
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Align reads to Assemble transcripts
genome de novo
- =P )
OO D00 O,
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o - s s | s N s e s
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Genome
Assemble transcripts Align transcripts
from spliced alignments to genome
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-] More abundant [ |
Rl ] Iy sy

[ —— | | Less abundant

Haas, B., Zody, M. Advancing RNA-Seq analysis. Nat Biotechnol 28, 421-423 (2010) doi:10.1038/nbt0510-421
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& /2R : https://nbisweden.github.io/course_rnaseq_slu/presentations/presentation_dge.html#1

https://en.wikipedia.org/wiki/Transcriptomics_technologies
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https://bmcbioinformatics.biomedcentral.com/articles/10.1186/s12859-019-2968-1
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* Gene ontology (GO) analysis
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Westar  Shared Y821 Westar  Shared ZY821
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[
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response to chitin
translation
regulation of plant-type hypersensitive response
- salicylic acid mediated signaling pathway
- abscisic acid-activated signaling pathway
jasmonic acid mediated signaling pathway
- ethylene biosynthetic process

Susceptible (Westar) and tolerant (2Y821) hiotresbiiation
ge notypes Of B. napus infected Wlth S. _ defense response by callose deposition
. NI RNA splicing

sclerotiorum j()EE s protein N-linked glycosylation

1:2 y“l—ﬁ protein targeting to vacuole
ubiquitin-protein transferase activity
protein heterodimerization activity
nucleic acid binding
small nucleolar ribonucleoprotein complex
chromatin modification
structural constituent of cytoskeleton
pentose-phosphate shunt
starch biosynthetic process

photosynthesis
auxin polar transport

Westar
Shared
ZY821
Westar
Shared
Z2Y821

GIRARD, lan J., et al. RNA sequencing of Brassica napus
reveals cellular redox control of Sclerotinia infection. Journal of
Experimental Botany, 2017, 68.18: 5079-5091.
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Terminator Chemistry
@ ddNTP binding and chain termination

Reagents @ Primer annealing and chain extension

Template DNA > T
I ! o L &

ddATP ddTTP ddGTP ddCTP O o o / 4L
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@ 0 O @ 1 ARERERRRR NN . . AETRRANTNER
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Polimerase dNTPs Primers \' ‘/ l ddNTPs stops chain extention
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@ Fluorescently labelled DNA sample
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Capillary gel electrophoresis and
fluorescence detection

@ Sequence analysis and reconstruction

GACTAGTTCTG®G

DNA Sample

1 Nucleotide 10

Detector
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l Size selection

T IO
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MiSeq HiSeq 2000/2500
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e | Y PacBio RS
ZE )_\%_ Sequencing .E v
g (© lllumina)
F_RERZE
(© Pacific Biosciences) m— /EE /
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7( =F1TE Ei F—RERZE Loman et al. (2012). Nature Reviews Microbiology, 10(9), 599-606.
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illumina_sequencing introduction.pdf

A. Library Preparation *%ﬁ}zﬁﬁzﬁél,fﬁ

Genomic DNA
l Fragmentation
- —
=
Adapters —_— -,
e fr—
l Ligation
=
Sequencing T O—
Library
S e

NGS library is prepared by fragmenting a gDNA sample and
ligating specialized adapters to bath fragment ends.

C. Sequencing /('_EF?_

/i 1 v . T j
! |
Sequencing Cycles ( )

Data is exported to an output file l

Digital Image

Cluster 1 > Read 1: GAGT...
Cluster 2 > Read 2: TTGA...
Cluster 3 > Read 3: CTAG...

Cluster 4 > Read 4: ATAC... Text File

Sequencing reagents, including fluorescently labeled nucleo-
tides, are added and the first base is incorporated. The flow

cell is imaged and the emission from each cluster is recorded.

The emission wavelength and intensity are used to identify
the base. This cycle is repeated “n” times to create a read
length of “n” bases.

B. Cluster Amplification Hx £ g 1%

l Flow Cell

Bridge Amplification
Cycles

Clusters

Library is loaded into a flow cell and the fragments are
hybridized to the flow cell surface. Each bound fragment
is amplified into a clonal cluster through bridge ampilification.

Reversible
Terminator
Chemistry 0

oIt |

~ N

]
T

S



https://www.illumina.com/content/dam/illumina-marketing/documents/products/illumina_sequencing_introduction.pdf
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PacBio SMRT (Single Molecule Real Time) sequencing (2010-)

A g bace s hald in the detactiog
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https://youtu.be/NHCJ8PtYCFc


https://youtu.be/NHCJ8PtYCFc

PacBio SMART & F7/RIE =

o (o] o o o o
o] o o o o o H H
Phospholinked nucleotide " on "

Pacific Biosciences — Real-time sequencing

Phospholinked hexaphosphate nucleotides

Limit of detection zone

Fluorescence pulse

INTENSitY  m—

Epifluorescence detection

W

2EEHR : Metzker, Michael L. "Sequencing technologies — the next generation." Nature reviews genetics 11.1 (2010): 31.
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Oxford Nanopore sequencing (2015-)
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https://youtu.be/GUb1TZvMWsw



簡報者備註
簡報註解
Amyloid類澱粉蛋白

https://youtu.be/GUb1TZvMWsw

Oxford Nanopore

i€ Fr [

Stoddart, David, et al. "Single-
nucleotide discrimination in
immobilized DNA
oligonucleotides with a
biological nanopore." PNAS
106.19 (2009): 7702-7707.

NANOPORE SEQUENCING

At the heart of the MinlOM device, an enzyme unwinds DNA,

feeding one strand through a protein pore. The unigue shape of
each DMA base causes a characteristic disruption in electrical
current, providing a readout of the underlying sequence.

DMNA double

DMA base helix

Unwinding enzyme

..........

2l

Sequence A A C T €C G T
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https://www.proteomicscenter.nl/background-information/
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ZIZM BT (Alternative splicing )

ShERF

I > Exon 1 Exon 2 Exon 3 Exon 4 Exon 5

MRNA il -,

Protei A Protein B

https://en.wikipedia.org/wiki/Alternative_splicing
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DNA

RNA

PROTEIN

RNAARE

a C-to-U

APOBEC1

CAA

Glutamine

!

STOP codon
UAA

2:IIII EREREEER III:::)
/ \

Unedited

Edited

Bt Hepatic Ji5 Intestinal
Apo-B100 Apo-B48

a8

b A-to-|

ADAR2

51 3.-
HIEEERERERRENER
3 5

CAG
Glutamine %@ﬁ ﬁﬁ @Q

l fing
Arginine g JZ &
cClag

5!
IR REEN TII:::)
/N

Edited

Unedited
IS Ry VI —

Ca’t-permeable
GluR2

Ca**-impermeable
GIluR2 Q/R

Christofi, T., & Zaravinos, A. (2019). Journal of translational medicine, 17(1), 1-15.
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Noble, W., & Serang, O. (2012). Statistics and Its Interface, 5(1), 3-20.
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=R EEZELEH¥ ¢ Mascot

SwissProt
(INCBInr |
contaminants
cRAP

MSDB

All entries

ﬁ$ Hj( EF-E E A Database(s)
(MS)

Taxonomy

Fixed

modifications

--- none selected ---

Display all modifications

Variable
modifications

Protein mass
Mass values
Data file

Query

NB Contents
of this field
are ignored if
a data file

is specified.

Decoy

Carbamidomethyl (C)
Deamidated (NQ)
Oxidation (M)

kDa

O MH* U M_ " M-H

O

|

Start Search ... |

Enzyme Trypsin -

Allowupto 1 ~ missed cleavages

Acetyl (K)

Acetyl (N-term)

Acetyl (Protein N-term)
Amidated (C-term)

Amidated (Protein C-term)

Ammonia-loss (N-term C)

m| »

Biotin (K)
Biotin (N-term)
Carbamyl (K)
Carbamyl (N-term)
Carboxymethyl (C) -
Peptide tol. + 0.3 Da -

Monoisotopic @ Average

Report top AUTO = hits

| Reset Form |

http://juang.bst.ntu.edu.tw/Protein/proteomics/files/2011%20Mascot.pdf
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A N2
= B E R (MS/MS) K =
1 HyH E\' AE =J
Your name Jimmy Email jmmy.tsai@mass-solutions.con
Search title
Database(s) | Human_EST a Enzyme Trypsin v
Fungi_EST
Environmental_EST = Allow up to 1 ~ missed cleavages
SwissProt
e Quantitation MNone -
Taxonomy All entries -
Fixed | __ none selected --- Acetyl (K) -
modifications Acetyl (N-term) =
Acetyl (Protein N-term)
Amidated (C-term)
Amidated (Protein C-term)
Display all modifications [ | Ammonia-loss (N-term C)
Variable bamidomethyl (C) o 09
i c Carbamidomethyl (C Biotin (N-term)
modifications | peamidated (NQ) Carbamyl (K)
Oxidation (M) Carbamyl (N-term)
Carboxymethyl (C)
Peptide tol. + 0.3 Da ~ gu3c 0 ~ MS/MStol. £ 0.3 Da ~
Peptide charge 1+, 2+ and 3+ ~ Monoisotopic @ Average |
Data file S
Data format Micromass (\PKL) =~ Precursor m/z
Instrument ESI-QUAD-TOF - Error tolerant | |
Decoy | | Report top AUTO = hits
| Start Search ... |  Reset Form |

http://juang.bst.ntu.edu.tw/Protein/proteomics/files/2011%20Mascot.pdf
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1.

CHeO HUMAN

Mass:

61016

Score: 1225

Matches: 31(27)
60 kDa heat shock protein, mitochondrial precursor (Hsp60)

[[] Check to include this hit in error tolerant search

Query
11
12

13
15

[+t
= |

%]
1.9

M3
wn

NESEESESSSSSS SN SN NN E
b
i

o b R 1l ol ol e - e el el

Observed
417.1822
422.7433
430.7328
451.24599
456.7806
480.7447
595.7855
603.7720
608.3099
617.2857
672.8375
714 .8884
714.8938
722 .8849
722.8934
752.8643
760.8461
640.3281
960.0327
1019.5106
1057.0537
1065.0399
1065.0623
1073.0477

Mr (expt)
832.3498

843.4720

859.4510

900.4853

911.5467

959.4748
1189.5565
1205.5294
1214.6052
1232.5569
1343.6605
1427.7623
1427.7730
1443.7552
1443.7722
1503.7141
1519.6777
1917.9625
1918.0509
2037.0067
2112.0929
2128.0653
2128.1100
2144.0809

Mr(calc)
832.3828
843 .5066
859. 4837
900. 5280
911.5804
959.5036
1189.6012
1205. 5962
1214.6507
1232 .5885
1343.7085
1427.8058
1427.8058
1443 . 8007
1443.8007
1503.7490
1519.7439
1918.0636
1918.0636
2037.0153
2112.1323
2128.1272
2128.1272
2144,1221

Segquences:
(60 kDa chaperonin)

15(17)

(CPN&0)

(Heat shock

Delta Miss Score Expect Rank Unigume Peptide

.0329
.0346
.0327
.0428
0337
.0288
.0447
.0668
.0455
.0316
. 0480
.D435
.0327
.0455
.0285
.0349
.0662
.1010
L0127
.0087
.0394
.0619
L0172
.0412

0

o 0 0 o0 o0 00000 0000000000000

45
46
36
52
59
45
(57)
60
73
81
64
(65)
(73)
75
(73)
a0
(89)
102
(87)
h2
116
(72)
(26)
(93)

0.016
0.017
0.15
0.0039
0.00056
0.017
0.0011
0.00048
2,.2e-05
4e-06
. 00016
.00014
. 1a-05
.2e-05
. 2e-05
. 3e-07
. Te=07
.1le-08
. 1e-07
0.0015
6.8a-10
1.7e-05
0.63
1.3e-07

n K B s N = KM O

e i i e i e i = o o o o e o e e S S

d dddddddddddddddodddddddd

K
E
E

E
E
R
E
E
4
K
R
R
R
R.
R
E
K
E
E
R
R
R
R
R

.APGFGDNR.K

.VGEVIVTE.D

.IPAMTIAK.N + Oxidation (M)
. LEDGVAVLE.V

SNGLOVVAVE, A

.VTDALNATR.A
.EIGNIISDAME.K
.EIGNTISDAMK.K + Oxidation
.NAGVEGSLIVEK.I
.VGGTSDVEVNEK.K

. TVIIEQSWGSPK.V

L GVMLAVDAVIAELE . K

. GVMLAVDAVIAELK. K
GVMLAVDAVIAELK.K + Oxidati
.GVMLAVDAVIAELK.K + Oxidati
. TLNDELEITEGME. F
.TLNDELEITEGMK.F + Oxidatic
LISSIQSIVPALETANARR . K
LISSIQSIVPALETANAHRR . K
JQEITEQLDVTTSEYEK. E
LALMLOGVDLLADAVAVTMGPE. G
LAILMLOGVDLLADAVAVTMGPE. G +
LAILMLOGVDLLADAVAVTMGPE. G +
LALMLOGVDLLADAVAVTMGPE.G +

http://juang.bst.ntu.edu.tw/Protein/proteomics/files/2011%20Mascot.pdf
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Protein View

__aﬂ"-"—ar Match to: CH60 HUMAN Score: 1225

CHeO HUMAN

Mass:
60 kDa heat shock prot

61 60 kDa heat shock protein, mitochondrial precursor
Found in search of C:\Auto MSMS output\Sample 1.pkl

'] Check to include this Nominal mass (M_): 61016; Calculated pI value: 5.70
NCBI BLAST search of CH&60 HUMAN against nr

INESRCS NSRS CC R SRS R CS RS RSN

Quoery Observed
11 417.1822
12 422 .T7433
13 430.7328
pe-] 451 .2459
16 456.7806
21 480.7447
24 595.7855
25  603.7720
26 608.3099
27  617.2857
31 672.8375
34 714.8884

Hr{‘Unformatted sequence string for pasting into other
832'Taxunumy: Homo sapiens
843,

359|variable modifications: Oxidation (M)

Cleavage blerypsinl

cuts C-term =ide of ER unless

500 '|Sequence Coverage: 49% | )%5“ %% )?(
911 1= mm —+
gsglﬂatched peptides shown in Bold Red
1189, 1 MLRLPTVFRQ MREVSRVLAP HLTRAYAKDV KFGADARALM
1205, 51 VAVTMGPRGR TVIIEQSWGS PRVIKDGVIV AKSIDLKDKY
1214 101 VANNTNEEAG DGTTTATVLA RSIAKEGFEK ISKGANPVEI
151 VIAELRKQSK PVITPEEIAQ VATISANGDK EIGNIISDAM
1232, 201 VKDGKTLNDE LEITEGMRFD RGYISPYFIN TSKGQKCEFQ
1343 251 ISSIQSIVPA LEIANAHRRP LVIIAEDVDG EALSTLVLNR
. 301 RAPGFGDNRK NQLKDMAIAT GGAVFGEEGL TLNLEDVQPH
351 TKDDAMLLKG KGDKAQIEKR IQEIIEQLDV TTSEYEREKL
o 401 VAVLEVGGTS DVEVNERKDR VTDALNATRA AVEEGIVLGG
451 LDSLTPANED QKIGIEIIKR TLKIPAMTIA ENAGVEGSLI
501 VGYDAMAGDF VNMVEKGIID PTKVVRTALL DAAGVASLLT
551 REEKDPGMGA MGGMGGGMGG GMF

(Hsp60)

applications

next residue= is P

LOGVDLLADA
ENIGAKLVQD
RRGVMLAVDA
REVGREGVIT
DAYVLLSEEKK
LEVGLQVVAV
DLGRVGEVIV
NERLAKLSDG
GCALLRCIPA
VERKIMQS55E
TAEVVVTEIP

http://juang.bst.ntu.edu.tw/Protein/proteomics/files/2011%20Mascot.pdf

(60 kDa cl
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Number of proteins

Proteins
identified

Froteins
quantified

Protein concentration

Bantscheff, M., Schirle, M., Sweetman, G., Rick, J., & Kuster, B. (2007). Quantitative mass
spectrometry in proteomics: a critical review. Analytical and bioanalytical chemistry, 389, 1017-1031.

57



Common quantitative mass spectrometry workflows. Boxes in blue and yellow represent two
experimental conditions. Horizontal lines indicate when samples are combined. Dashed
lines indicate points at which experimental variation and thus quantification errors can occur.

REEE EEEE BIZTE
Metabolic labeling Chemical labeling Spiked peptides Label free
: A= :
Cells or tissue™ A S B
ERIE

o BEMEE

Purification or — B2 -
fraclt'ronalticn [ EE ’—% EE ’f_&c E
Protein [ —
i - : : : : H

Peptides [ [ | =i

:! . | LR — = L= e : : -
MS data | ‘J =

El.. JJJJ.I.l.L.u..Llll'.I.I.l.IJJ. ik | | a A E | I
Data analysis I I —

Bantscheff, M., Schirle, M., Sweetman, G., Rick, J., & Kuster, B. (2007). Quantitative mass
spectrometry in proteomics: a critical review. Analytical and bioanalytical chemistry, 389, 1017-1031.
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I 1
A aaf X3 Ko —— TH ==
REIEE EEZEE RIRE
8 metabolic labeling chemical labeling c label-free
light heavy
S @ S DS
condition | condition || condition | condition || condition | condition 1l
\. l/{:ell mixture
lysis lysis lysis
digest digest l digest l
fractionation o label g fractionation
l \ / peptide mixture l l
LC-MS/MS fractionation LC-MS/MS
LC-MSMS I N e
o o 2z o
| | Se - :
E MS ° & o M5 % MS
8 o ] =z [= = o
= E MS 2 lowin o
miz E | condition |
lowin equal highin miz relative quantification by LC-MS
condition | expression condition | l and identification of peptides
by LC-MSIMS
relative quantification by LC-MS and =
identification of peptides by LC-MS/MS E . MS/IMS
| |
m/z
— oW in

Diedrich, B., & Dengjel, J. (2017). Insights into
autosomal dominant polycystic kidney disease by _ o
quantitative mass spectrometry-based ’“'“;":: q‘::ﬂi.“"“?
proteomics. Cell and Tissue Research, 369, 41-51. p:p"“dE:E? Lﬂ-:gfms

condition |



NHIRE | EHRERMUR ZNEHETIRE

DI E RS IR S E1TIEE RMUZIZEE (stable isotope
labeling by amino acids in cell culture, SILAC)
- HIEHREIMNEEARESARRNIZEE

NH 0O [12C6]'Arg [13C6]'Arg
HN HWJ\OH Arg-0 Arg-6
NH> "light" "heavy"
z gl o
f= (=
- £
- = >
mfz \
%‘ ® e
% MS spectrum for quantification
Wiki: SILAC 60



(CEIRTE

RAAEEERE Y BERNEEHETEE
AMEREEEHEN = AE |B T~ JI=AE
samples '-—"'T" *-—-*‘T" -—-"'T' | * |sobaric tag for relative and
N absolute quantitation (iTRAQ)
rolein cxtraction
Enzyme Digestion \D-&\ﬁ ‘:@:ﬁ \’?}—‘)’i \;’#&:ﬁ\
¥ ‘I' v L
iTRAQ Labelling ITRAQ-114 @ ITRAQ-116
‘ T / Cut during fragmentation
Ayl
Mix samples \r\;(\j"' la |TRAQ4pIex * * [ 1141 H 31 H Peptide
| 1151 + 30 H Peptide |
| \ || 116120 | Pepide |
HPLC Separation of Protein Mixture \) /// 1171 - 28 - Peptide
l Reporter lon  Balancer Group Amme peclrc peptide Total Mass: 145.10
v up (NHS
MALDI MS/MS Analysis egm PO jsobaric tag
116 b [ 1131 H192H Peptide |
"?EL = 115 117 iTRAQ Reporter lons | 1141 l' 191” Beplide |
= | | iTRAQ 8-plex s | 151 [190/ Peptide
.r oy — J | 181 ll189]| Peptide |
N ! -' Gy B . 1171 }[ 188} Peptide |
z N\) u 1181 187  Peptide
E MS/MS Fragmentation ~ o/" 119.1 | 186 | Peptide
‘- | | | Reporter lon Balancer Group Amine specific peptide . 121.1 - 184 - Peptide
f | reactive group (NHS)
mfz . . Total Mass: 305.10
MS + MS/MS spectra for quantification isobaric tag
https://www.creative-proteomics.com/services/itrag- Aggarwal, S., & Yadav, A. K. (2016). Dissecting the iTRAQ

based-proteomics-analysis.htm data analysis. Statistical analysis in proteomics, 277-291.
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etc. Pooled Reference formed by 75 aliquots

G ~ 2 Sample A Sample B Sample C epiet
Proteins — Reduca
BITR

Digost

'h.\__\_‘_'_ﬁ_._,_n o "\_,___'___-..-n- "q.____'_,_-..-ﬂ-
Papdan r'" ‘“%-—:'Fjﬂ-f % “‘%Ei’,c—' % l
114 Da 115Da 116 Da 117 Da <+ Label

|
. v v ! ' . Strong Cation
'M?,j ’Mfa ﬁ,j 'ij '@_- 'Eiﬂ,. 'E::mu“ﬂ" L

LC-MEME LC-MS/MS LC-MEME LC-ME/MS LC-MEMS LC-MEME

LC MS1 Ms2
-~ ~  Reporter
(\ (\ lons
MMM { ‘
N b W
Retention time m/z m/z

https://www.researchgate.net/publication/232058339 Isobaric_labeling and tandem_mass_spectrometry A novel approach for profiling
and_quantifying_proteins_differentially expressed in_amniotic_fluid _in_preterm_labor with and_without_intra-amniotic_infec/figures?lo=1



https://www.researchgate.net/publication/232058339_Isobaric_labeling_and_tandem_mass_spectrometry_A_novel_approach_for_profiling_and_quantifying_proteins_differentially_expressed_in_amniotic_fluid_in_preterm_labor_with_and_without_intra-amniotic_infec/figures?lo=1
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https://en.wikipedia.org/wiki/Phylogenomics
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Zixibacteria Atribacteria
Cloacimonetes Aquificae Chioroflexi
fibrobacteres Calescamantes
Gemmatimonadetes Caldiserica
WOR-3 Dictyoglomi
Thermotogae

Deinococcus-Therm.
Synergistetes

BRC1 Fusobacteria
L. B \ -_—
Marinimicrobia @ \?/\ (]

Bacteroidetes  lanavibacteria
Chlorobi aldithrix

PVC

superphylum
Planctomycetes
Chlamydiae,
Lentisphaerae,
Verrucomicrobia

Input genomes

Latescibacteria

Elusimicrobia

Omnitrophica ®

Aminicentantes Rokubacteria g NC10
Acidobacteria @ =

Tectomicrobia, Modulibacteria ge®.
rospinge

Nitrospirae

. Dadabacteria

Deltaprotebacteria .

(Thermodesul| feoba:tenaJ

Chrysiogenetes

De)‘embuctegg °9 =

Hydrogenedentes NKB19

Spirochaetes

Align individual
target genes |, ¥

GeneX B
Genome A mmmmm C =

Genome B 7

T™M6 ®.
Epsilonproteobacteria

Genome C I A | ] Alphaproteobacteria
B — Zetaproteo.
Acidithiohacillia
C mmm

Betaprotecbacteria

Gammaproteobacteria

Stick alignments T

together .  szEHLER
Genome A mmm=m=mm==  qing|e-copy core

Genome B mmmm - 1
genes (SCGs)

Genome C I

Actinobacterig  Armatimonadetes

(Tenericutes)

BaCterla Nomurabacteria @ ® Kaiserbacteria
® Adlerbacteria
o Campbellbacteria
Firmicutes
A Cyanobacteria

-

Wirthbacteria

Micrarchaeota @

@ Melainabacteria

WOR1

Giovannanibacteria
[ @ \Wolfebacteria
Jorgensenbacteria

RBX1

® Azambacteria Parcubacteria

@ Yanofskybacteria
® Moranbacteria

® Magasanikbacteria

Uhrbacteria .
.‘Falkowbc;cteria Candidate
Phyla Radiation

acteria
racilibacteria BD1-5, GNO2
Absconditabacteria SR1
Saccharibacteria
® Berkelbacteria

@ Woesebacteria
b W ~Shapirobacteria
® Amesbacteria
®® " Collierbacteria
Pacebacteria
Beckwithbacteria
Roizmanbacteria
Gottesmanbacteria

Dojkabacteria WS6 @

CPR1 | Levybacteria
CPR3 @ | Dayiesbacteria Microgenomates
Katanobacteria  Cyrtissbacteria
WWE3

Major lineages with isolated representative: italics
| Major lineage lacking isolated representative: o

Diapherotrites EUkaryotES
. Nanohaloarchaeota .
nfer evolutiona Reignarchsos lo
Parvarchaeota Thor.
. .
relationships e,
Pacearchaeota @® Bathyarc. 8§
MNanoarchaeota YN FFA \ .
A ‘Woesearchaeota Aigarch. Opisthokonta
{ Altiarchaeales Halobacteria
- | C ZIME43 .
Methanopyri TACK )
I Meth i
B Archaea = Excavta
Thermococci Thaumarchaeota Archaeplastida
Methanobacteria
s RN . . . . . . ;:;;Zﬁg'?;;” Chromalveolata
2EZE R : https://astrobiomike.github.io/genomics/phylogenomics Hethamamertio Amoebazoa



https://astrobiomike.github.io/genomics/phylogenomics

Lm

Ao

@'@

Y

JE A K B

d

- EVREBYE (ZER ) BEAEMAMARMIFE 1T
iR - Bl EE - BEREHR -
A B
B — A
| — C
! 5 : :
= F

Gene 2

FREEHEREEERE

B E20] GEAHCER A

1

Philippe, H., & Douady, C. J. (2003). Horizontal gene transfer and phylogenetics. Current opinion in microbiology, 6(5), 498-505.
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2. W EYEEER ( Microbiomics )
s DIIRIR/BE (888 ) PWEYEEE

( microbial community ) BNIEZRAB AL EATNEE - 35
PIGHmMEYEFEHEEEIRIE ZENE G -

i
M &

WE S

Microbiome

4




A\

=482 ( Human microbiome )

B WEYIRSOIBETIRE

* mucus production
+ antimicrobial chemicals

N assist digestion
| » ward off pathogens

¢ lubricate pulmonary
tissues

ICROBIOME

* prevents gastric
complications

%

. digestion of complex
carbohydrates

-

« maintain pH and H.0,
production to kill microbes |

-

+ fortify immune system
« scent production

ZE 1 https://theconversation.com/the-human-microbiome-is-a-treasure-trove- waiting-to-be-unlocked-118757
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Human microbiome
2R
|1 “
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3. %28 ( Multi-omics )
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Tarazona, S., Arzalluz-Luque, A., & Conesa, A. (2021). Undisclosed, unmet and neglected challenges in
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