AN v BRI R &

:E (7 /&‘74‘ E/‘]/__T*)_Lral.

gk, T, PMBRUGET, ABELFEY, EE!,
mRL2, ZTE3, Xilhalt, 73[4?1314
David Paez-Espino’, Andrew McMinn-¢, ZZEFH!4", JEURL24

Ieb [ e K22 AR A 2B, A Z R S LS S S SR =,
WEELE Y 2 M S LB ST
R = 5 ER KGRI R ARG, R SRR T 5T A
2 vh [E g RS A P
3 b B E R 22 W VEHWER R} 22 22 e
4 Hp [E R R -8 S R ERg A I 7 O
5 Ancilia Biosciences’/A 7], 412 )M Alexandria LaunchSE4 5

SHEIT T B 7K S 5 R R 90T S

Yue Su, Hao Yu, Shujuan Sun, Kaiyang Zheng, Ziyue Wang, Chen Gao, Guangxue Li, et al. 2026.

Viruses in the sediments around the trenches harbor diverse survival mechanisms.
iMetaOmics 3: €70124. https://doi.org/10.1002/1mo2.70124


https://doi.org/10.1002/imo2.7009

MTS6844

water depth (m)

MTS7939

MTWF600
F10400 mm;}gggg
umHosOO

(KT)

adeC Trench
12000 Mariana Trench (MT) Kerm:

RN EEKDMAE  (Lietal 2023 )

prococeus Synechococeus & Pelagibacter

Xanthomonas

®
RN
Lysogenic cycle

Hardly degradable
' alkane or hydrocarbons

Alteromonadales
Oceanospirillales /

Sphingomonadales

ARKBEZEIEE (Jian et al. 2021.) FKFSTEE (Gaoetal. 2021.)

ERA mE, KR, AR, AR, L85G on IR E S a9 22 4839 B

Z ARG A RN R A LA MRAF 02K 4], ARBEBAZ N RE
o Ae P A E RS RN TR T Re ) 2B A .

&
2t

>

>

=T Ag B Al P

BRI B M AN R S A T S R G IR




o~ VIR AR A ThE
8 EH R A A FE P b R 4050 5 0 & b7 1H &

'/0 Sampling across the carbonate compensation depth (CCD) )

9N 5
e : B
- = h .
= L]

5N

4N

4 @ Highly novel, depth-structured virus

Station-level aggregation Station-level Shannon

“ Group 7.0 =
10 « CCD-Up Wilcoxon p = 0.043
ACCD-Below —
o . c 6.5 {FDR significance =
5 5]

8 g BH-FDR =0.12
% 0 'l-'!.. g 6.0

5| Stress=0.0475 5.5 . .

PERMANQOVA p = 0.005
-10 ‘R2= 0.151 50 *
10 0 CCD-Up CCD-Below
NMDS1

134°E 136°E 138°E T g
- AN J
(¢ © Microdiversity varies with depth N\ @ Virus-host interactions and ecological functions A
Station-level Nucleotide diversity Station—-level SNV _count & - Mithytransidrase -i.'%:mxg B
> 0006 Wilcoxon p = 0.161 125000 Wilcoxon p = 0.0127 Sensitive phage / Memhs | cadt ¥
& BH-FDR =0.161 BH-FDR = 0.0255 C;:gl;:anlm m'ﬁ\{ ) \ i "r. _
E . = 100000 FOR significance 5 ! v ou i l{mnp
= 3 ‘,ﬂﬁ Resistant phage Mcthylbansr-ue ! 4GajB ; TheB
§ 0.004 ‘ :' 7000 =L | PO <. J'l:wls_ Aundgery |
8 . =
3 P 50000 m Host genomic DNA Q{’fw;!ge oroonage |
“ 0.002 25000 : pPralel- - - Nesiocsess s caass “Cm&sar preprcas
.* * ﬂ Toxi r; -Antitox '1‘ ,J i rﬁAS-hm: "'T|R STING |
- complexs ] i /
: =< : /
CCD-Up  CCD-Below CCD-Up  CCD-Below : ! Ton n‘é“”"“‘"" L %’ ;%m { Ngurases 4
. AN J

MM ZEFE R H 00, 487 1 HEREE 5 088 23 G b DO v T R o8 B AR v 45 44
AP EZ SR ERIEVITN Y R R TE e
FIL S TR R AR 2R (1 a5 IR R



37 N A iy S X

(A | s e

60 m

(YTWCB) ;

i%*%ﬁ@ﬁﬁﬁ

( DNA extraction X

28 samples

)

( Shotgun sequence )@mmuondng ilumina PEisoplu@

00 m
200 m
| “r (Qualty controlof reads)(_ 134630.751022eads )
o (" ssembly X 164,455 contigs longer than 10 kb )
3250m
| J oo (" virus identiy ) 6862 viral contigs )
3 :22 ( Virus cluster ﬁs&wmmmm)
4.1’.‘?4'5 136°E 136°E 140°E 742‘E
Statlon-level a ation lon-
(©) 514 = Not-determined (D) 2 G?ggucp_zg ol (E) 7.0 St:;n:n‘ Ie'\:LShannon
: Low-quality . CCD- significance = ns
218 Medium-quality o, T 5 65 |Wicodnp=0083"
31€ e @ S BH-FDR = 0.12
gh-quaiity Z
Complete =0 sk 2 60
s 3435 5| Stress = 00475 ' ) — 3
PERMANOVA p = 0.005 s
-10{ | R*=0.151 5.0
=T 5
NMDS1 CCD-Up CCD-Below
® WUIHEE 2 FEMEAEIRIR EiAMEIR T (CCD) A7 BN RILH I 22

® U 2 AE M B 7R FAZ T IR AR S SNV & KR 2 35 T 1515
o SUlHIREEIEEMUEER, RI\ITRYIREEA K= A



(F)

(H)

(K)

HHSaAsSHaRTiat (YTWCB) RIRYmEHiA

CcoD-Below CCD-Up (G) Station-level Mantel plot
100% 5 3 = B
[
B0% D
0% | | | I Mantel's r
oM
60% 1 585
Md  =B1-
509 I | m02Z-04
Ha=
40% T »=(4
30% Mantel's p
A% Chl-a - = 001
=0.01 - 0.05
10% Pha == (.05
“%wgmwwEugmﬂwmwﬁwwwEwgﬁwqwqﬂqw CCD-Below PH  Pearson'sr
On(>- Saulrs i L pacpehariul=parharhes e pcpeharpthor b o
TI 50 2T FESCOCUL GL 5882 o 0.5
Autographiviridae Zobellviridas Kyanovirdae lon 0.0
Heralleviridas Straboviridaa -HEI'FIE"SVII'IUEE' - _ﬂ. 5
mDemearecyinidas Ackermannviridae  sMimiviridae ’
m Schitoviridae Adintoviridae Autolykiviridas lat
Mesyanzhinowviridae = Hafunaviridae Phycodnaviridae
= lnoviridas Iridowviridae
Station—-level Nucleotide diversity (1) Station—level SNV _count (J) ; &
— 125000 . 20000
_%" 0.006 FDR significance = ns _ FDR significance = - y = -2 54 =10 +12 3x,
7] ' 5 100000 c R® = 0.53, p < 0.001
% 3 Wilcoxon p = 0.0127 |* § 0000
o 0004 * BH-FDR =0.161 EI 75000 | BH-FDR = 0.0255 o)
= - i =
8 50000 0
g - -
z Oom i » 25000 “

CCD-Up CCD-Below

(L)

CCD-Up

3000 4000 S0DD DD TODD BDDD

CCD-Below

depth

(M)

Challenger Desp
oCEanic tranch

Upper Slope
Sediments
of Mariana
Tranch

® WK B 2 FE 1 AE K IR
AR SE (CCD) 14
Ft BRI I

® W £ FEME o AR
FRAT S SNV 4 K IR
= SINCE

® 5 H I B B AR AU
PEEUR, KBTI
BA KR BDHAE;



: HEA 5T (YTWCB) R iES-BEEXEE

folD
(A) (B) - R R H NN S RETE Y T
Carbohydrate-activate A 3] '
958 % 0,00
Phosphate metabolism : gth S 500
Alphaproteobacteria gng = 6.00
Low-temperature and alkB = g-OO
CCD-Bel high-pressure adaptation 9%1 088
Proteobacteria ] i = thyA
SQD1
. A b
Sulfur metabolism ISC
dcyD
Phycisphaerae o sa
N ©cp N Dog NV VIV OB VN G Oag NN NN G
RN ANV RN SR N R N G NRNN ANy
v K O o Pl b S Al o N K W ks ko by by 6y~
Planctomycetota LT 00 = QOES pUU Wy Wooo="=
Gammaproteobacteria y o
S~
< 45
9@ 40
. £ 35
Dehalococcoidia Chloroflexota $ 2 30 /
LUBAB919 : N €& 25
Aenigmatarchaeia Elusimicrobiota S —= 2
CCD-Up Nitrospinia ﬁ%grrjrljﬁ(t)gchaeota qc) _g e
iaeiokpeac Zixibacteria o .2 -
Ugﬁg;srohaeia Nanoarchaeota 5 € 10 Tree scale: 10 \ o m—
emma%imonadetes emmatimonadota @ 5 III
.Enaﬁgéegwgég_{ﬁa cg}% %(r:]tee(rilgl’tl ta g E) 0 Illllllllll.l;-;--::- - == I I B e = Eukaryota
d li 7 7 = = 'S5 QLN 3 SO XNOE ST O =LY <L 5P LTV OX— O FIE WE QNG ESORN LT _— S=XSZc s .
P st - v Gl o s e e SRR A T
Nitrospiria ifrospirofa a8 S° EAC I Se8 Bl OMISE - o N S Q&gﬂ-(ﬁ%@‘“@wmo -
Rhras miirophota o 2 0 s0au? T BEOM sadE E S8 EoG502 B an 90%s £s @ § .
Methylomirabilia Methylomirabilota =5 5 OO 2 ETEgR0g £ 2 At o Bacteria
LUBA1144 Desulfobacterota D G- o] ° & © o B s 5 ©
Elltro{s,%s_phaerla | Thermoproteota g A % E A ©
mClostridia Bacillota_A 5 o Z Sa
e}
— 3 W\
. 2N~
Phage portal protein _ ,{//I,y
E7_1_2 9362094 Integrase Terminase, large subunit ) [ viral marker # I
ACHT Phage tail tape measure protein ] virus protein 2
g e b I o o e I 2 Ve b o e b B I b ) - ol ) ) D ) | B | N B > R ) ) ) D s B e W e s
0 10000 20000 30000 40000 bp

® EINfE/RI, WErdbd | 2P 5 Wim R EE N AT IR, WG DNA 24, Fep Al SR, fifl
U PA ST AE G BB IRAH G FE [ 5



: HEA 5T (YTWCB) R iES-BEEXEE

(F)

CCD-Below CCD-Up
Anti-Dnd
Tad1
- [ | Acb2
2 m14.00
S I12.00 Apyc1
62 égo_g(} Gad1
(o] -
S 600 Retron
= 4.00 ap4.5
g 200 5.9
gpo.
~ 0.00
Ocr
] NTases
APIS035
Tad2
G Doy ooy ooy ty yaotyiyoo © @Yy Yy oy © @
"J“ﬁ AN A AN AN
Ir T T b T T h"\-— =
IIT55TRY 585 E5 0800858822
(G) (H)
YAP
o Detected
0 Undetected MT
cold seep
S808 28500 R S8 8L s
8288-2o 0785300258 O
c< = ™~ O%
© d %

DNAmimicoer . -+ . |
marker /% TR
viral protein ; e O
host recBCD nuclease inhibitor /'/ ;‘fr—‘l‘s \\.\
m TA_inhibitor 7 /?\ '_ R
m hypothetical protein 1 13/ Lo ** \ 3\ \
lglgACmimic ocr -] / [ A4_4_6_1396987\\| |
ontent i Lo 10kbp - :
LG Seaer Lo ses7rop o))
m GC Skew- \ AW e+c4839% /i) )
"\_\ \'\_\\\' L 25 kb 15 kbp /;_/' __x'!
\.\ %;\A Dibe _'y'/_/,/ /f(:'
TA_InthItOF/)\\ e //
host recBCD nuclease inhibﬁ‘o?-f-__, _/
O anti dnd
m Acb2 Cg_a1n_ﬁ25r?d518980 Acb2
O hypothetical protein
O viral marker I oS TRONES DM
O viral protein 0 10000 20000 30000 bp

SUR THY (2150 ~ 4020 m )

MES YAP

® T LA =E DU FE DT 2 G0 500 5 (1 S D i P IR R R s 1 IR IR h B R 1 E—R R a ik &



ol BY

-

ﬁ YTWCB IR F&E s EafNREis, SHEFREIIEEMRUMERIR, %A %
XigEEAERFINRARS S M.

QEREREL, ZNRSHEERREMERE (CCD) MR LTHRMNEMAEESR, W
M_ESNV RFVEREEZIEN, BREREZHENE (1) ZRKE, EXRNREUREHD
7 EsmAYIR

QENGEEHE, RERWG 7T SMERENBENERANER, 515 DNAEIH. AIERAE.
ERFAA., MRIFUERBERELREELAER, RIPFRESERBNARYTEZENRES
MMERES, BIIEEE R TINE AT ESEREBESTE.
BFERNAFFEENTIRSHHRSESFENRGHERBT T RENRRERE 248

J
\Tﬁi—%ﬁl—ﬂ’ﬁo

Yue Su, Hao Yu, Shujuan Sun, Kaiyang Zheng, Ziyue Wang, Chen Gao, Guangxue Li, et al. 2026.
Viruses in the sediments around the trenches harbor diverse survival mechanisms.
iMetaOmics 3: €70124. https://doi.org/10.1002/1mo2.70124



https://doi.org/10.1002/imo2.7009

P MEZNH AR EZ RS

iMeta(Z) AT B =R Z e, NHRCelllN &Y/ B34 5 83T, = &£ (IF)44.4,
5 &TkE47, PEE4, SXEFAEYFI1XTop, IMNEFH21K, BIRWELKFPLEB7X(LLEKFERF/ 1R
3%), XUSEWMAONMER. JIEMGZRKTE, CNSIHINVERMGIHENFMEE L.
iMetaOmics (%), EAIF>15XHRNC/SANEYIEF L EHT], E4ESCI. PubMed%FI*%,
iMetaMed (ZEZ)EMIF>15MEZGESHIT], WilliLFs!

F T1: http://www.imeta.science @ office@imeta.science

H kk#t: https://wileyonlinelibrary.com/journal/imeta imetaomics@imeta.science

iMeta: https://wiley.atyponrex.com/journal/IMT2
&H-"*'A:'_' iMetaOmics: https://wiley.atyponrex.com/journal/IMO?2 .9 = ¢ i
XA : https://wiley.atyponrex.com/ g 25K ¥ iMeta

iMetaMed: https://wiley.atyponrex.com/journal/IMM?3



https://onlinelibrary.wiley.com/journal/2770596x
https://jcr.clarivate.com/jcr-jp/journal-profile?journal=IMETA&year=2024
https://www.ncbi.nlm.nih.gov/pmc/journals/4576/
https://mp.weixin.qq.com/s/OTnOpwOtbW998icqZ0avcQ
https://mp.weixin.qq.com/s/OTnOpwOtbW998icqZ0avcQ
https://mp.weixin.qq.com/s/OTnOpwOtbW998icqZ0avcQ
https://mp.weixin.qq.com/s/OTnOpwOtbW998icqZ0avcQ
https://onlinelibrary.wiley.com/journal/29969514
https://mp.weixin.qq.com/s/ug6SjwHbxqCUDLQjaADC6g
https://pmc.ncbi.nlm.nih.gov/journals/?term=%22iMetaOmics%22
https://onlinelibrary.wiley.com/journal/3066988x
http://www.imeta.science/
https://wileyonlinelibrary.com/journal/imeta
https://wiley.atyponrex.com/journal/IMT2
https://wiley.atyponrex.com/journal/IMO2
https://wiley.atyponrex.com/journal/IMM3
mailto:office@imeta.science
mailto:imetaomics@imeta.science
https://www.bilibili.com/video/BV1UgYXzwEir/
https://mp.weixin.qq.com/s/6V6HJG12tNDdphcIWXW4QA

	幻灯片 1
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9

