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Progress in experimental techniques for the discovery and
target determination of pathogen sRNAs targeting hosts
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Abstract: People are exposed to environments containing various pathogens, which have
multiple interactions with human cells or tissues. Pathogens can survive in the host
environment by regulating pathogenic conditions such as virulence and invasiveness. At the
same time, host cells resist the invasion of pathogens by mobilizing their own immune system.
However, researchers mainly focus on the physiological functions of SRNAs in pathogens and
have gained limited knowledge about the interactions between pathogens and hosts. How to use
highly sensitive and high-resolution methods to study the interactions between pathogens and
hosts have become a major challenge in the current research. By reviewing relevant studies, we
summarize the commonly used techniques and experimental processes for studying the
interactions between pathogens and hosts, aiming to improve the understanding about the
mechanisms and principles of these experimental techniques and provide technical references

for the research on interactions between pathogen sRNAs and host targets.
Keywords: pathogen sSRNA; host target; interaction; experimental technique
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PRIRAS, RIAE FAT 0.1% 04 P S R s,
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TR S PR A2 1 %%ﬁ—Iﬁ%ﬂTﬁ@ﬁHTI\
Kt polyA I Z45IR JORl dC A E it scRNA-
seq (quantitative scRNA-seq, MATQ-seq), X FR{%
FEVDT ] FCTR IR SR S T 43 B3 0 A 740 A )

AL AT S A AR AR AR A R D R AR

BacDrop J& i E@*ﬁ%gﬁﬁ’f§%?ﬂﬂ%$ﬂ
JiEL RNA PP H A, HARR U ) T IE A A B
RNA JHFEFIZH G 2% ﬁ;ﬁ% , SRR TN
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Table 1

KB R R R 3R

YA 3 B S T S R DR B R 4y
B HEURE, JHTAE scRNA-seq A B F0F5E

HARNWEE, FHREESCTF eI . anf
A O AR S T RE ) DL AR . BN A

23179 3 Fi RNA I 4 A P B s R4 7 1 2R 43¢
(FE 1),

2 5%%5% ¥ sRNA MEKFE
R E

2.1 EMEEFEF AT sRNA 2R
MARAHELE SRNA J& , X HFEHR Y 700 275
ZOCHE S W E R AEYE B il T
I, BT LA PR O T HA 2R,
2 PR, WE LA sSRNA EAR S T2 1
JEREAN H B BEFT S 4, WF5E 3 AT LA RNAfold
WebServer*™ "%} sSRNAs [ 2% 5 JEF T H
it 1 2l 2 00 B3 2 F0 00 B A P 4 %) e /N A FH BB
T2 %5 (minimum free energy principle, MFE), #
MDA TR RNA 5RO R, Buc A0
MFE £5#4 2 [8] (14 2 BEARBLPE SR B 0 T 56 . B

Application and comparison of three sequencing techniques

Type of sequencing  Advantages Disadvantages References
techniques
RNA-seq (1) Quantitative accuracy rRNA and mitochondrial RNA removal [20-22,25-26]

(2) Wide detection range

(3) High accuracy

(4) Good repeatability

(5) Used to whole genome analysis
Dual RNA-seq

bacteria and host cells or tissues

simultaneously

(2) Can be used for small clinical samples

analysis

scRNA-seq Solved the problem of cellular

heterogeneity in organizational samples

(1) Detect gene expression of pathogenic

methods are limited and prone to introduce

potential errors

(1) When sequencing a large number of [29-31,33,36]
tissue samples, it is difficult to detect gene
expression differences about specific cell
type

(2) Long term sample processing impairs
the integrity of the sample transcriptome
(1) There is a loss of spatial information [41-44]
regarding the infection niche during the

process of organizational separation

(2) High cost
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#*2 HEH sRNA $EARFTUN TR
Table 2 Common sRNA target predictive tools

Predictive tools and links Theory Aim References
RNAfold WebServer Dynamic Predict RNA [46-47]
(http://rna.tbi.univie.ac.at/cgi-bin/RNAWebSuite/RNAfold.cgi) programming-based secondary structure

algorithms, both the classical

minimum free energy (MFE)

methods and partition

function methods
BLAST Base on seeding-and- Search similar [48-49]
(https://blast.ncbi.nlm.nih.gov/Blast.cgi) extending method and sequences,

Simith-waterman algorithm  structures, and infer

to generate high scoring the function of

segement pairs, finally unknown sequences

evaluate the reliability of the

comparison
miRanda microRNA target scan Base on the principle of Simulate microRNA [50]

(https://www.targetscan.org/vert_72/)

IntaRNA 2.0
(http://rna.informatik.uni-freiburg.de/IntaRNA)

sequence complementarity,
conservative seed match
sequence was found that
matched to the target 3'UTR,
and the target of miRNA was
further screened according to
thermodynamic stability
Incorporate seed constraints
and interaction site
accessibility

to obtain potential
host targets of
sRNA

Predict RNA-RNA
hybrids

[51]

Je AT A BLASTH 83 sSRNA [ 5 AMNF
415 NCBIL AZESF P93k T LU, DU E & 7
5 AZE mRNA 5EERVLHL, FIHIZ 7 Koeppen
AT B 4 I BA R T P R B SRNAB2320 55 A2
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FEEZAYIHIHRN RNA (microRNAs, miRNA),
FIAEAT LAY mRNA #8584 455 R 40 i
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A LAFBI sSRNA A BEFE ] (1975 & mRNA . [F]i,
IntaRNA 2,00 23 K i 1 T2, mf AT
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A EAE R/ F R, R -8, A
IAH pol yA+ i T 4y 4H P RNA F #EAT A U 45k
%, BUHEIERAR R S . #RE AT, X4
Fia] RNA 315 A58 5 RNA P50 AR U
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2.2.1 7T5F mRNA $BiRE0FRE

16 F AR mRNA FITE £ SEbREE A AR A
FEH S A T HEAR T 458 T B 5 mRNA
KA, S 2R TR TR, A
FER K (Y Northern blotting 2432 . 5| # 4L
1 RT-PCRP?, ¥F L 58 & B sRNA Al REVEF
A0, DREAE sSRNA FAL %) 54 By B 143
441 \RNA-seq B 25 [ T 42 %5 42 R AR A b
UL XA Ry VA AT LUK S 1 Hiq A
mRNA VAR S 74325, W 2R 1
mRNA i€} sRNA B, St
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P T E AR sSRNA 45 B 7 R i 4 By A1
T SE IR o AR A R X 5 2 A X T R ) B
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R R Bl 2 BT X ' 2R R o S 56 E i 4
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Construction of dual luciferase vector
—

Construct the target gene vector

Construct vector

O Target gene vector @ Cell
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O_ee
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S TRAERE AR mRNA Y UTR X, F8 HTe
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ORI R, IS4 &L sRNA RsmY 5
mRNA ddx58 FJ UTR #1 mRNA cRel %54 .
tRNA-Phe 55 mRNA ddx58 1 mRNA irakl 25 & 1)
HEHE
222 TEEFEREFHHE

TCIR AR AR PR O A SR R A 2 2R
PR TR BHE 58 M1t H K B, Wesstern blotting J7732: 1]
THF5E sRNA 7R H K ERYIEEE (B i
BLCHIEE IR S PUIR s An R R ST
A, YeRF A ARIC ARl UG
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W) A ¥ s K AR M (invAHA)E N BRAGFEVD )
T =AM RS 1 (TR IEMFE RS IE A,
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JE PR 235400, B0 SPI-1 J5 8+ PprgH #l PsicA
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mRNA LA fLEA Bk o Hrd g — ANl A7y
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Fluorescence
. detection

Cotransfected into cells Lysis

Figure 2 The basic procedure of double luciferase reporter gene assay.
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