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[ Abstract] The human body is colonized by densely-populated and structurally complex communities of
microorganisms. The microbiota interact not only with their host cells, but also with other microbiota. Dual RNA
sequencing (Dual RNA-seq) can be used to conduct simultaneous analysis of the dynamic changes of gene expression of
two (or more) interactive species, and to obtain thus, through the interaction model diagram, the inter-species regulatory
relationship of genes of different species, and hence the interaction mechanism between species. We herein reviewed the
application status and development prospects of Dual RNA-seq in the research of intestinal, respiratory, skin and oral
microbes. Since the concept of Dual RNA-seq was first introduced, the technology has been applied to a range of infection
models. Direct investigation into the dynamic interactions between species at the molecular level will contribute to the
better understanding of the physiological changes of pathogens and hosts during the course of infection, and thus help
reveal potential new targets or biomarkers. However, the Dual RNA-seq technology is still in its early stage of
development, and there are some limitations in the experimental technology. For example, due to the dynamic nature of
the interaction between species, there are urgent problems awaiting solutions, such asthe optimal experimental
conditions, the selection of sampling sites and how to achieve real-time observation. In addition, due to the large amount
of bioinformatics data of Dual RNA-seq, further research is needed to explore for ways to process the interaction
information quickly and flexibly.
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TP TR R A B T R e e A e PR
Jili 48 5 BR ] (Streptococcus pneumoniae, S. pneumoniae)
A FATE (Mycobacterium tuberculosis, M.
tuberculosis) . L&A HM T ( Pseudomonas aeruginosa, P.
aeruginosa) LA XA AT 53 BY i S0 1L AT T8 (Nontypeable
Haemophilus influenzae, NTHi ) VE Ay UL I 18 AH OGS
JEAR, 75330 V2858

S. pneumoniaese A VLN 5 fe i UL S, o242
BRYGHNAE TR B S o X R AE Y ) e S I R
Jiz, I AR A SR B A AR, APRIANTOSE 4 5.
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PR B ALY [ 955 S. pneumoniae T HEYR i 4R
FIRH G B PR 323 80 . SHENO Y 22l il Dual
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L VERT ISEIRS. prneumoniaedmtil 22 R 18 (KA AN T
FER R ZRIE, FERTANI A BRSPS, L e X ik
Y ) S OB Y Iz EE2H, ARl SR R AR R R Ak
F AN SZ R B i BE R B R 3K

M. tuberculosis. P. aeruginosalh X NTHi% 5 W i
P A O 99 B A 32 B 56T . PISUSE ] i Dual
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F FDual RNA-seq% JBR XU 25 19 B A 743007, e BRI
7 £ TR 170957 B2 i ) 5 BAT IR R A o 32 1 2
TENGH B4 3G, SR AR A A7 BE T A 4 mRNA:rRNA L
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seqfE H i v iy 07 1 32 %2 48 v 7 2 2 0 obk o Y TR
(Porphyromonas gingivalis, P. gingivalis) FIEEEK PR &
2.4.1 P. gingivalis5 %% % ¥tk ( Treponema denticola,
T. denticola) « #0.Z FFhAFH ( Acinetobacter baumannii, A.
baumannii) . @ &&#RHA ( Candida albicans, C. albicans )
Z B 694 EAE R P. gingivalis{E R 16 AR H AR,
FAT 2 2 N A = BOR . KINZEPF) I Dual
RNA-seqf 7~ P. gingivalisFI T. denticolazZ [AJAH HAE 943
TG A AT BEAACE D RIVE ], P. gingivalistié i i 25 H
AR 55, T. denticolaV| A] FI| I H 2B VE i, ffiP.
gingivalis5Eid BRI R & ML) AR A, W/ X i 20 3K 1
oK, HPIRMANTEAH BAEHG T A OCHE N A8 B 3 B

A. baumanniize—FHLESEORT, HEL T @l 580
RZBIE R LA B METR T A R A 56, MILLERAEP%}
P. gingivalis5 A. baumanniifRFM L1537 )5, Dual RNA-
seq .71 22 S KL D 32 B B AR TR RN A0 A 1) 2 Fh B AR
PR, GG AR | AR IOE nOANEE 15T 0 A5
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P. gingivalisi/t47Dual RNA-seq, & ILP. gingivalisth 5K
53 BLAE G 57 A FERULAE C. albicansfETERIIE L T 3%
WL 34; [FEE, C. albicansi® 53 1 P. gingivalisf X #4530
RGAAKIEHF IR i
242 H#RA RS L0 ERAEDAMIER LS
BRI (Streptococcus mutans, S. mutans) Fl X B GEBR B
(Streptococcus gordonii, S. gordonii) ¥ J& T-5E 3K E &, £2
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AR R

SF TR A D) IE 1 R e Z2 A W A LA
L AT R, W BEHAAES. mutans FIREEZR
¥ (Aggregatibacter actinomycetemcomitans, A.
actinomycetemcomitans) B EUHE R EM . SZAFRANSKI
SEWTER AN FES. mutans-A. actinomycetemcomitans$t/f

AW, Jf-#4TDual RNA-seq /3 #r, & BLILAE AR YA
actinomycetemcomitans ] LA SIS, mutansiBEAR R
JE TR, R G AH DG R e 3k 1A, 1T 5 S AR I IO DG 1Y) 2
IR U 3K T 5 A.actinomycetemcomitansth 53 J1 8 1
BREEIBC, 7 A K DN AACIGH S5 AH G BE A e ik b, (H 2
5H6IRETE 32 SR AR DG YL R T

HA% AT (Fusobacterium nucleatum, F. nucleatum)
10 W B it B2 i My AR, F. nucleatum 5 8.
mutanst A EAE X T A WL E L HEE . iR
R NI FES. mutansFIF. nucleatum, Dual RNA-
seq & LS. mutanst 5K5 R A A AH O IE R F2 3k M,
A TR 2R B b e A, X288 B H, O, it
0 WA S WA DG R 35 A, P R A F ) 7
F. nucleatumt 11 o 1EF. nucleatum ™3 1 K FUC T
FHSCHER Fak i

C. albicansFS. mutansWi# FH HAE 25 5 WA 2L
- B R BEAE A . ELLEPOLASE T C. albicans-
S. mutans A AE W) Dual RNA-seq4h 515 4518, 78
A YRR C. albicans LR BUWR PR 5R, JTF421H T C.
albicansfS. mutansZ A BCURTMEMEH . X L4555 N C.
albicans-S. mutans$tAE A W) B I8 4L T

/N 1 R B (Veillonellaparvula, V. parvula) J& 7 5
BEIE WG FE Y 55— NS BKTE, 5 S. gordonii A HAE FH
Wi 2 B BETE B AR i . MUTHASE! LR 3RS,
gordoniiflV. parvula 30 minfjDual RNA-seq, B/~ 55 H
FAHLE, V. parvulath Z: S5HUE AR AR DCEE R T A,
S.gordoniith 25 5 RN L th TR Fo i R Gc i |
H AR K A G AR . PR A R A L B SR E
nucleatum#S. gordonii, Dual RNA-seq# B IL15 R )5 F.
nucleatum i ME R B3 ORI 73 i AR B D] 305 S.
gordoniiP I BERR L o il RGeS W FLE AN FLH 45
B RERRED T

S. gordoniie /LA LA 5 C. albicans B4 1Y 11 1 ik
BRI Z—, S. gordonii AL R XS C. albicansZ 511
JEAE MBI W N 2 R g i K e 2 G E %, DUTTON
ZEIN] i Dual RNA-seq# 7 C. albicansFlS. gordoniill Al
HAEH, 45 B 5K C. albicans 753 1, X 2L 5L
Z: 5KV R BB AN R . R 2 SR
KA, 3645 St FIERER L T8, 1S, gordonii
A 8RN 2 B SRR LS. gordoniif{F 54
HC. albicansH22TE 1L, 11S. gordoniizZ C. albicanf % 5%
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albicansi, 38 58 P /INA 5T R K S 40 B DXL 1
T, TESE A4 1) S S0, Hh e B S AR s C. albicans
W) FH 2 53 R~ Hap4 3 p VoA S B 49 PR 30k dkt v 4 bz
LAY AT, RS H Hap43p A B TXFC. albicans
PEATRR SN S AL, THT1T C. albicansifs 0 9AE Y

3 RBESREZE

Dual RNA-seq AT A& i€, HE#E 145 A~ U ) il )
FHEAE AT I . NATAAE T SR, b
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LA P2 | o I B R e i EBURALE] . SR BUEY Z
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FER R .
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B, W TGHE 1 T Dual RNA-seqff 5%, X2 4-4F0 B AE,
2o i S5 AR Gl —1i =, DT I B8 22 () R — 5 T AT
REN [ ik B = rRN A BRR &5 55— 5T, RIEAA7E
AFNE Y rRN A S B3 2050 5, 5236 3o 8 ot 5 XA [ 47
FYrRN AU 55, 38 AR R B A 2% -5 il fe 2%
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