Technical Note, Jan. 2024 written by ebiogen

Bacteria mRNA-seq - NGS 7|&& &¢t Bacterial Transcriptome

0| MZ(microorganism)2 3| §¢toz aaEs = gl X2 dF, & AHOZLE & = Js I7|9 dE22
olo|etet. D=2 Bacteria, Fungi, Virus 8 ZE&5t1 U=0|, Ol |REH §ES 125t @2 T 37(9
JHES 2T HOIPIDt O E2 X[FAUAM 7HY QeiES0 Tsts 2 ME22 4Y 49| | U 4E9 oYy,
H=E Olsist= 7|X7F | Al AKshM st A7t MAMFO0|CE 1 FOAME Bacteria & X720
2 HME BHgst MEro=2 HHd Mo 20F 0|0 &4 SXo= Bo| 0|81 UM, 0{7|AM & Bacteria
A 540 WE ATl S0 CHsH A7§SH X SHCE

Bacteria = CHMZo| O|MEE R E22 JFMHESS XoICE SHX|C EFMA 7t Hateof W2t DM (Archaea)
ol F+E2 fIoH Eubacteria, THMTELE B2FE + UM, 7|M Z=T Bacteria & ZF Eubacteria £
O|0|BtCt Bacteria & 22e| |RF, 2|1 MIEHO| HE=Z2|Zt 7+ HE{o| w2t 28 LT (Gram positive)
o O Sd7 (Gram negative) 22 F& AA Zl=0, olfst 2atel £ MEo 1 S-Ed2 (Gram

a
£ Eot7| W=,

e

[mm]
negative) ¥ ¥

d2 EO0|Hc=z Zt=Ct 2ute|l Y8 X|HO| Lipopolysaccharide (LPS) =g
=22 280t 54 U3 Yo £+ onf, HY H30| TS| st 2&8d 5+ UCt
244
= hp |
9|9}
Dl-)
(&9 o
\ # MEzRY
MEZDZ -
MIEZ DR
HE|=22(2HE
E2ICHNZ
MEZE

[1]

JBA Q17+ Bacteria o S42 0f2f YOl BEDL YTk KT} FAMR (Lactic Acid Bacteria)S Ol S5t0f
QUNMRH XL 972E 5 WHAES YJoH Jlee MBSD Yt

Agrobacterium tumefaciens) =

N
EN

I

ol
0
=
o
[
Hu
JlI
o
L]
oo o>

CHREE  (Escherichia col)y & STA 2|0 So|

YAME MFS e O|8%tot SXYMEX| 2k 100F 747t0]2| Bacteria 7t @& 20| 7hs3h A2 LA
ALt EBt directed mutagenesis, knockout, RNAi, CRISPR-Cas9 S8 O|8%t QNAt =ZEES EdjiA Held
FHXE &S & ofL2t 4PN E At &2 SEEQ di, =2 7|EF RE% 2EES Y7|= oL
MEHoEE R7IE BE ST HIIE M2l T2 FEI} €2 35S MFSHE HHAME ALESICE 023t
a0 28U RUME 1502 2MSIY 1 7|52 IS EIHM 7H53tE =0, 2240] HE NGS

Next Generation Sequencing) O|C}.

—~

www.e-biogen.com Q ebiogen



QT YAt X|XZ S| REHRA OAZRAX} (Haemophilus influenzae) A FE7F S| S El O[22 1 A|CH
AEME AN NGS YAl0] ME3iE|HA B2 Bacteria o F7IMES dsiiin, WM YEE FLHIQUCH
Tt 2ol &5E |TM YRHE 7|82 2t KT 7|58 Ho|7Ly, /A g Fdn FTROA
MAtE| = CHHEOl 7|58 2AH0{0F MX|C Bacteria = MHMEN =3 CH2 ETYES Z7| W20 FX| G}t

=
polyadenylation 2 ZISHMZ0|A mRNA Q| 2HEH0of| 7|Qlst= St t, Bacteria Ol A= RNA &23{E

dutdo= o B mRNA At =7t H7| W20, transcriptome =41 A= XtX|7F Of2{ ZC
matsd E28HM0 2MS I8HME ribosomal RNA (rRNA)S K 7{310] =& &2 Bacteria mRNA Z NGS £
S HSHOF ShLt.

rRNA Depletion - Bacteria mRNA-seq 2| 34 Key point
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1. Poly(A) Enrichment / Capture
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2. Enzymatic Removal of rRNA
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S — - e==== non-rRNA/bacterial mRNA transcripts (blue)
—_—
—_ — S
= . —_— &===== Dbacterial rRNA (red)
Binding of ssDNA Probes
et == [U—
—_—
— g Single-stranded DNA probes
e | (— hybridize specifically to
et FRR————0 L L) bacterial rRNA
_‘ probes
Bacterlal rRNA Degradation by Ribonuclease H (RNase H) Enzyme
D e T St T g P codue -
o oy p— oA il Fa o § Il RNase H Qegrades
. TS Glaslbiaalalannl | e hybridized RNA
= L e S —— ettt (bacterial rRNA)
— e Kt s
Probe Degradation by DNase | Enzyme & Clean Up
DNase |
— —_ i DNase | degrades
oy the DNA probes
—_
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3. Bead based Removal of rRNA
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RiboCop rRNA Depletion Kit for Bacteria

Lexogen 2| RiboCop rRNA Depletion Kit for Bacteria = bead based rRNA depletion @2 X{E{SI0| ARSI

RALE RiboCop kit for Bacteria & 23S, 16S, 55 rRNA S 2N O =2 HAH35H7| sl & 3 7X|2| probe mix set &
45t L, otzfel 20| HEst ULt

® RiboCop rRNA Depletion Kit for Gram (-) Bacteria (Lexogen, 126)
® RiboCop rRNA Depletion Kit for Gram (+) Bacteria (Lexogen, 127)

® RiboCop rRNA Depletion Kit for META Bacteria (Lexogen, 125)

rRNA £ HA35t7| fIet probe & CIXIRISH| fI8iM =, 2

o

Zt bacteria 580 %= S0[H

EC|2 S§OF BHCE RiboCop kit for Bacteria = O|2{3t &2 SCH2ISH7| s A& sd7at DY E 2| probe
P22 28 Al=0| Hgst META probe mix &=

AHE tSSHAl L 22 META probe mix & EHYHIY Bacteria A|R0|E AL =& UCLH I

MEHHO =
AMHOZ HISIH FEZ = Q= Bacteria MEO|LL E0| 92 & Bacteria MEO| ME3517|0f EHESICE.
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mix £ TESA D, environmental L microbiome MEID

otz 20 AM META probe mix & &% rRNA XA O|20f| £ coii (AESET), B subtilis (AL da) 740 =2

—
Melds 2ol As € & Utk

235 64.2 % 0.6 % 1.1 % 554 % 0.5% 04 %
165 322 % 0.3% 04 % 40.9 % 0.4% 04 %
55 0.5 % 0.02 % 0.06 % 0.01 % <001% <0.01%
Overall 96.9 % 0.9 % 1.6 % 96.3 % 0.9% 0.8 %
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EESE RiboCop kit for Bacteria = Off-target 2 2AH 22 KAL) Ot OAEE2 24 ME 240 transcript
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RiboCop (G-): 10 ng E. coli RNA untreated E. coli RNA

Bacteria mRNA-seq Process

Sample Preparation

=

Bacteria Transcriptome 2412 17| IsiiA= ®Sh= strain 2| Bacteria & H{YSH £, total RNA & FETHCE
O|HIO|2HIO M= total RNA preparation 2 ZI&4g If Maxwell RSC 48 System (Promega, AS8500)2 A&
TRIzol Reagent (Invitrogen, 15596018) method & O|83dt1 QUCtH

Library Preparation

Bacterial total RNA 7} =H|Z|QICHH, A[ZHS {8t library & F5%HCE Lexogen A X33t Selection Tool
(https://www.lexogen.com/support-tools/ribocop-for-bacteria-selection-tool/)2 O|&5tH Bacteria species Off &
7ts3t RiboCop kit for Bacteria (META, G-, G+)& &Qlgt o= QUCt O[HIO|HO| A& species O &= kit E
0] 83l0{ rRNA X 7{E 3t Bacterial mMRNA & CORALL RNA-seq Library Prep Kit (Lexogen, 176) £ lllumina
ANEHO M8 758 index 2t adapter & €01 %[ library & &=H|SICT,
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https://www.lexogen.com/support-tools/ribocop-for-bacteria-selection-tool/

Sequencing

T=E library = NGS HAlez HIIMEEMS TIHICE O|HIO| 0| A= lllumina Novaseq 6000 E &2

&S0l paired end 100 base pair & 2{0{HC}. Bacteria & 170 7|F & 3G base pair E2| HO|HE AT}
Data Analysis

A3 A0| 282 &l raw data (FASTQE= HZESt trimming & 71X mapping, normalization & ZI&stA EICt

O|HtO| MO M= Of2fet Z0| Z+Z} Fastp, STAR, Salmon, Conorm 24 2tAlg 0|83t ULt
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Adapter timming & quality
filter using Fastp
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Mapping using STAR to
reference genome
calculation mapped reads
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Normalization

CPM+TMM Normalization
Using conorm
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Our Performance of Technical Utilization

AIX 0|2 A3l / Gram (-) RiboCop rRNA depletion
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&l 1. Total number of DEGs of the RNA-seq datasets evaluated in this study. (a) OA-G20 exposed to copper

stress (b) M. hydrothermalis exposed to hydrostatic stress (c) 2 piezophilus exposed to hydrostatic stress and (d)

D vulgaris exposed to CuO stress. EC-1 to EC-12 corresponds to 12 different experimental stresses. [4]
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MAX 0|2 Al / Gram (+) RiboCop rRNA depletion
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Overlapped genes
and proteins
3968

A0 YO
300 VA AV 252 276
90 81

Number of transcripts/genes

1625 Identified proteins 0 T T

1 1
DEPs/DEGs DEPs/DEGs DEPs/NDEGs NDEPs/DEGs
same trend oppsite trend

Toluene degradation
Phenylalanine metabolism
Chlorocyeloh and chlorob degradation
Polyketide sugar unit biosynthesis
Nitrogen metabolism
Fatty acid metabolism
Sulfur metabolism
Biotin metabolism
Biosynthesis of secondary metabolites
Fatty acid biosynthesis
NOD-like receptor signaling pathway
C5-Branched dibasic acid metabolism
Novobiocin biosynthesis

Sy is of iy ioti
Nonribosomal peptide structures
Ether lipid metabolism
Valine, leucine and isoleucine biosynthesis
Inositol phosphate metabolism
Type I polyketide structures
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Protein Transcripts

1 &l 2. Association analysis of genes and proteins between the high e-PL-producing mutant S. a/bu/us WG-608
and its progenitor strain S. albulus M-Z18. (A) Numbers of overlapping gene/protein pairs that show the same or
opposite trends in expression, or that show differential expression only at the protein or mRNA level between
WG-608 and M-Z18. The red indicates transcript, blue indicates protein. (B) KEGG enrichment analysis of
overlapping gene/protein pairs between S. a/bulus M-Z18 and S. albulus WG-608. Red represents pathways
enriched with upregulated genes/proteins; blue represents pathways enriched with downregulated genes/proteins.
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E-biogen’s Bacteria RNA-Seq Service

Sample Requirement > 2ug total RNA, Bacteria Cell Pellet

RiboCop rRNA Depletion kit (META, Gram(-), Gram(+))

Library Method -> CORALL RNA-seq Library Prep Kit

NGS Run Format NovaSeq 6000, PE100bp
Data Yield >~3Gb
Turnaround Time 4 weeks after RNA QC
Available species NCBI DBOf| S£%/0{ genome sequencing0| 22 & Bacteria
< &3 29 >
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