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PCR 4" 14 fdfi Fil i B Phusion® High-Fidelity DNA polymerase, New England Biolabs /A7), %[E; PCR ¥4 {fi
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Fig. 1 Venn diagram of ASV composition in

SOB J¥ HI ML PE H 100%, 7E 3 NRE S TP 348 71 .
FREEHBALA 1 ASV(ASV244) J§ F MOB, U7 1 4
FE S TRl I 21 (5 2) .

1 WHEEHLM AR 16S rRNA HE V3-V4 R 18 F 0 5 £ £ B alpha SRS

different individuals of Gigantopelta

Table 1  Sequencing results of amplicon in V3-V4 region of 16S rRNA gene and analysis of alpha diversity of symbiotic and epiphytic

microorganisms of Gigantopelta

ESTES AHRIFH SR B mt FERERK [E =S RIMH A BENTE R TR
Gal 79 070 425 247.000 1.000 247 2.507 0.478
Ga2 90 755 409 336.125 1.000 336 4.612 0.897
Ga3 89 564 426 363.375 1.000 363 2972 0.539

K2 5CRENHEIZEA SOB A4 EF MOB R £ FEEREAR 7 LB S B ASVs

Table 2 ASVs with high similarity to the reported genome sequence of the sulfur-oxidizing endosymbionts and methano-oxidizing

endosymbionts of Gigantopelta

ASVs G.aegis P/ R FEAIVLEE Y% kNS S MEEUA

ASV0 SOB 100.00 104 954 3
ASV125 SOB 99.30 85 2
ASV244 MOB 99.53 31 1
ASV250 SOB 99.30 31 1
ASV232 SOB 98.37 35 1
ASV306 SOB 98.37 21 1
ASV308 SOB 98.14 21 1

ASV309 SOB 98.37 21
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W R34 16S rRNA P V3-V4 X414 T 551 99.99% J& T 40 B, £ EAL45 10 N TTH 20 N CE 2)
A 1254 ASVs J& T 25 JE 14 '] ( Proteobacteria) , £ i Ji 158 e Fff A= TR oy =F B o5 8 A9 AL 46 y-. el o8 TR TR 4
HA 1124 ASVs J& T v TE RN . v IEHMNTE Gal . Ga2 Fl Ga3 FFEE /50 82.61%.  12.31% F1 81.25%.
Gal F Ga3 By LW Fh 44 4 y-15 JE B 20 Thiomicrospirales H £ SOB P 321 1 (ASVO0) , =F B 53 5 Ky 72.45% Fil
67.60%. {HJ&7E Ga2 1 ASVO £ (LN 1.41%, AN, 78 308 v ¥ 18 49 17 # 1§ H ( Enterobacterales)
[ Escherichia-Shigella J& ( ASV2) WA 8 m F B, 430 5.69%. 6.38% Fll 7.53%. #ii & & H ( Thiotrichales) .
{A 72 [X 1 H (Burkholderiales) . FF 3£ ¥R & H ( Methylococcales) A1 I 3 7% [C 1 H ( Pasteurellales) i) ASV 7€ 3 4~ 12
HF 35 F2 BB KT 0.5%.
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Bl 2 JET 168 rRNA V3-Va X448 T 7 () b I 83 2 B A= 40 5 70 9 4L
Fig. 2 Community composition of symbiotic and epiphytic bacteria from Gigantopelta based on

amplicon sequencing in 16S rRNA V3-V4 region

e B B 49 7E Gal . Ga2 Ml Ga3 i =E B4 5 h 7.73% . 68.73% M1 2.28%. 45 34 4~ ASVs #i %5 5& h e-7F B
P 2025 1 7 H (Campylobacterales) , HH 24 A4~ ASVs 5% [ #i B0 JE i J& (Sulfurovum) , 3 2~ ASVs 3k H Nitratifractor
J&i o Ga2 IR ELHE CASVD y eI WA I B URE B Jm , L2 B3k 68.52%, T /E Gal #l Ga3 t ASVI 1
F AL 7.65% F12.01%. 5 ASVI FFIAHUNE A 100% B4 51 TE 118 ( Sulfirovm) 15 TR FAB X AL A
WEEH 2R, UV TG BN EE R R PR X 85 12 B ( Chrysomallon squamiferum) M52 A T (AY531602)14 | P
T PCE B CRimicaris exoculata) I 18 M} A= 7 ( FR839086) P71, DA K TR i Wt 11 5 % 58 & ik A 3% 1T A W 1o 4 ol
(KT257758)F 4,

TE % 28 AR A 0 1S LR AR B b, P BETE ] (Firmicutes) F 2K B 2, 415 196 4~ ASVs, Hidh 624
ASVs J& TFLF# H (Lactobacillales), 3 = 2B HURENTH B (Lachnoanaerobaculum) ; %345, Lachnospirales
H . Oscillospirales H #1714 1k £ Bk i B} ( Peptostreptococcaceae) 1) Romboutsia J& W16 4 JG W Fp 344 4345 . U
"] ( Bacteroidetes) H 41 & 135 /> ASVs, H ' Muribaculaceae £l . Prevotella J& Fl Aestuariimonas J& F- & e 5 o 182
FF 7 '] ( Fusobacteria) i 22 /1~ ASVs /1, # 4T B J& ( Fusobacterium) M £F T T J& (Leptotrichia) F E fc 5 » AR AT
I '] ( Desulfobacterota) 11 & 7 11 /> ASVs, L6 i 1 & (Desulfobulbus) F1 5 4% 5K & J& ( Desulfovibrio) 7t 1 J&5 12
hIH A, HoAE Ga2 b e o 4R B 1] C Actinobacteria) # 30 1 ASVs, fUEEJE ML I
(Saccharopo-lyspora) F1 XU T & ( Bifidobacterium) (&l 2) .

FERME PO X, PR AE B R 2 2R v-A8 B T A &8 B TR ) SOBPY, X 3 4~ 1t Ji SR A A 1) 16S rRNA
FEH V3-VA X P8P P A5 R R, R — PR XA R A R 00 B AR B RR 2 22 R K. MK Gal F Ga3 1194t
B AE TR DL y- 2B B R 32, TN Ga2 DL e TE W 0 32 KPR B IR B G K4, Dl e BB E
My HE N F . ENMEAmAR (WS AR, DA R, 7680/ AR R 5825w fny FE, @
PRTHIWE WAL ET, LI, MR B IR (Abviniconcha) 88 [R5 73 41 B AL RE B 5% (19 -8 JE
WA e BIE Y, thENEE P B PR IX BIR UL e B IE T N AR T o 1, XS o 45 R 5 FATI A A — 2L,
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S 3 A MU IR AL B A RO PN, (HEATXE T SOB,  Se i 1 4 88 A 47 A9 Je i Rl AR 25 &R
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SRR A TR T 2 BRI A . RS M B Fesh ) b, AR A DL LA TR SRR, e IE T RE 8 S AL B
WL A2 AR, T A SRR MR IL AR S R YL

22 ETEEREFINMERLMEREDSHEES T

FEIN S APl E SRR TP SR EU RNARFE S, SEAT % 7 ST o b B8 28 3 8 5 1 15 3] 88 876 988
ALK (reads) , 3£ 13.33G MR E AL G 5 . Phred BB K T 20 1 30 A9 8 5 S5 5 19 E 43 1L Q20 il Q30 43 5
] 97.07% F191.92%, GC K 42.76% ., HHEPFE 5 A5 5] 108 537 ML SRR, RITRIF1HE] 95408 4L,
NS0 1 N90 K B2 4351 Sy 438 Fl 228 bp.,

FE A G B A A W R AU A R, RBRTE BRANE A 39N, AR LAVIREETT . 2l
BT 29 DB T A S 7 AN ELAZAE T T TR T 91 o 2 e S AL )T 91 Y 45.48%, F 2R TE 1R 1] (65.00%) Fll
PUFF R 1(28.49%) 5 HAZAYMXT B R 5.53%, FERWARE, U T2E](Ascomycota, 93.76%) T &
["J(Mucoromycota, 2.29%); i B ¥ FIAH X BE#AK (0.17%) , EZ ) H & '] (Euryarchaeota, 30.10%) il 41
15 B 7 ( Thaumarchaeota, 67.04%)#4 i (&l 3)

1.44%- 9-31%_ 299,

0.17%

0.25% \

45 48 PRI
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Fig. 3 Symbiotic and epiphytic microbial diversity of Gigantopelta based on metatranscriptomic sequences
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Y TR A T T B S, AR IR B C14.11%) S =, B A R E R C Sulfurospirillum) | B 5. M B ( Sulfurimonas)
Nitratifractor WATE R FE . v IR W T BT EH . WIEERE H . Cellvibrionales H MG & W H FEE . -
AR B B BRB# H (Myxococcales) . i i 5. I8 B H ( Desulfuromonadales) . JIii i I B H ( Desulfovibrionales) £/l
B AT B H (Desulfobacterales) & EE 4% 5 . #UFFE 117, #HFTE H (Flavobacteriales) it Lutibacter J& ( 2.43%) Al
W i ¥ B J& C Polaribacter) ( 1.19%) =F B %5 & o FCZE W 1] 1 #0461 52 1§ J& ( Kibdelosporangium) ( 1.06%) Fl
Lawsonella( 1.08%) EFE 5 . B ERIE B ] (Lentisphaerae, 4.47%) FUALFT 5 1] 7P g ¥& ¥ B ( Psychrilyobacter,
1.35%) 1 F- BERE i

B P A oh, TR PR S E RS 29 M E R B E F 4, HAF R Phialocephala J& E & 5
95.48%, HIKh ZFH % ] ( Blastocladiomycota) Fl 5 /K 5 J& (Allomyces) . #i 4Rl , Phialocephala 5 Fa ) W34
B, fefedim EAK, IFm a7 A PRI = Wy B s E E B0 A BTR B RE S0, Chen 48P A — bR TR I
YL TA Phialocephala W13 BSASHT A B8/, X AR AR DR TR SR ATEFE NG . Phialocephala
5 18R AR B B IR itk — 25

TEm TP, B kE £ E 49 ( Methanomicrobia) 3 B 5 54.79%, 1 AU 29 ( Archaeo-globi) 17 L B /&
(Archaeoglobus) 5 16.81%, b % BRE J& ( Methanocaldoco-ccus) i 5.65%. HHT, B I AL 4 S M
TEPRI R GBS Ty EH A3 2 3R A B R DR AR T R P AR L Tl AL T SIS S B 0% 3 I A R R R A A R
ERCI FH or 2 3R U A A A TR AR IS 1 rh o B AR AR I g AL AR B SR, ST Mk L At S R R AR
Wiz —, VRSSO = A b (CO, ™ A B 4R 15 g 1 B4,

23 ETEEFANKMEREDINES

231 RiFpHaEERA

D a A
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Fig. 4 Multiple alignment of methane-metabolizing genes with reference sequences of symbiotic bacteria from other deep-sea hydrothermal

animals in the metatranscriptomic of Gigantopelta and Phylogenetic analysis
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Diversity Analysis of Symbiotic and Epiphytic Microorga-nisms From
Gigantopelta aegis in the Hydrothermal Region of Longqi,
Southwest Indian Ocean

NIU Yuan-yuan"?, HE Pei-qing'?, LIU Chen-lin'?
(1. Research Centre of Marine Bioresources and Environment, First Institute of Oceanography, MNR, Qingdao 266061, China;
2. Key Lab of Marine Ecological-Environmental Science and Technology, MNR, Qingdao 266061, China)

Abstract: The extreme environment of the deep-sea hydrothermal zone makes the hydrothermal zone organisms form a
unique survival mechanism, namely, the symbiotic and epiphytic relationship with microorganisms. In this study, the
species and functions of symbiotic and epiphytic microorganisms from Gigantopelta aegis in the Longqi hydrothermal
region of the southwest Indian Ocean were analyzed using high-throughput sequencing technology. Based on the
sequencing results of V3-V4 region of 16S rRNA gene, it was found that 99.99% of the symbiotic and epiphytic
microorganisms belonged to the bacterial domain, and the highest abundance was proteobacteria y-, &-, and a-
proteobacteria. The symbiotic and epiphytic communities of Gal and Ga3 were dominated by y-proteobacteria, while e-
proteobacteria dominated individual Ga2. The results showed that the symbiotic and epiphytic bacteria species of different
individuals living in the same hydrothermal region existed a big difference. The results of metatranscriptomic sequencing
were basically consistent with the results of amplicon sequencing, that is, proteobacteria had the highest relative abundance
among the symbiotic bacteria, and high abundance of sulfur metabolism, hydrogen metabolism, methane metabolism and
environmental stress response genes were found.at same time The study on the symbiotic and epiphytic microorganisms of
Gigantopelta will help to explore the survival and adaptation strategies of deep-sea hydrothermal vents, and lay a
foundation for further research.

Key words: deep-sea hydrothermal zone; Gigantopelta aegis; metatranscriptomic; 16S rRNA; symbiotic and
epiphytic microorganisms
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