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Fig. 1 Four superphyla in the expanding archaeal phylogenetic tree (modified from Spang et al. ['2).
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Fig. 2 Variations of archaeal abundance in different areas of the Chinese coastal seas
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JE BT R B 2R RE, T L E T 50%.

126 TEPERLF /2019 4F /4 43 45/ 45 5 1)



R gk @
EVIEWS

EHN . HHE K-, HEE/N\EBRH (Methanosarci-
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F)e Yu 1N R A KT O HUE X TR T E
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A, HLlx PC W3R & IIZ S RERE LARIR AR TE N
BRI, i b SR U 4 A 32 KV A LB T i
FEA ML AL 430N, i VT b DX TR B 4 S
Sy 70%)JE TSR 8, FRAIZ XA R TR ]
ST AE X A A LB 10 I i ol 8 o R 4 AR T,
S KR [ R AR BB A B v 1) S S ER 5 B[R], Zhou
SFR I MBGD A5 £ KR fiff 1 RE AN LR ER 7™ A fig
TEURETURR A 5 . 2 5 UURYIiAE 2 A 1 BAE
R B, W E R R R 2 S, A
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MBGB)7E T i o7 o5 He sy, Tl i e b 3 ol 7
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75 S otk ) 25 P 1
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UrA S, BRILE AR T2k B B E3) . 15 K HE
Fa O AR 7 A R AR I B SR B, AT RS
VRSB A A A IR B s T 7 B S 1 L 25 H
TR HERIL ORI FUKARRE B 16S tRNA 3
AT v 30 0 P 45 SR 5 R B, BRVT F K AR 2 T
KR AT EITAAE R, (H 2N AN
[] 14 3 A a3 . FEAKMRRE b, 27 TR T TR IR K IX 5k
= BE R Ry, ) TR D D A A K DX R R
MG-I 1E R 25 i BT TR E 220, TRl K AR K 3
ARG FEE, AHAERAOKAR R &R )R
AEX = B B e I 2 R i S 2(Marine Group 11,
MG-II), 5 MG-I ., HAEHEKFE Sy 3 5 2
fmFIRK . AN, R MG-TT IR e /2ot
(operational taxonomic units, OTU)EZ: [R5 5 113 7K
RS R e 2 ANE], R ETE B ) b, MG-IT 285
WAL A [F] B34k 23 52, AT RRAT AN R A9 AR R e -
Xie VR AELRVT FUK IR b, BB AR T (19 MG-T1
(R4 % 32 BE T 35 10° copies/L 7K, 290978 A A%
110 F%. b, A HER MG-I1ERZ KA
B, MEME AW NTERZK R . 45
GIR R DR R o=y N NG RS = S A 5 AN QN
) MG-1T 2R A LY A 5 T 24N o] st )
YEFSO  AETURIIRE v, YR ZK ORI K X114 vy B
AWM BEEZR . R TTAR S W TEIR K
DXl o A 2 AR S, i AT B TR K DX Y
HlE. FEMAIIERET, 9 ANE T H R, W
Y B2 1R JE Il Methanoregula & F e g, BR
FH e BR 1 8 (Methanococcoides) Z AN BT A 7= F e
WITEROK XS Do, S Bl i/ . MG-1. ¥
I 2 HE E(Marine Benthic Group E, MBGE) il Group
C3 R AE M AR X I o o 25 A3 o TETRAK IX B,
PR A R R B2 A UUAR A il v R AR Y, AR
AR, MAEE K X8, R #TTH Group C3 By
JEE W R R v, IR AN R B TR g 2
AT 2RI, NI TR FITR B T T 2
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FER . BRI N 1212 2K, SRRy
TR IR FE AT 35 5 567 K, WEIER IR ALY 356 -5
NHL RV K B 2T iR TR
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W) Je 22 REPER 3 BB P B IR O T BRI R R I
Hiu X fe R B DT SR U, L DR R BR = A T
T E N % e 1 X2 —, I b X A2 BRVTOK
PRAGIC A2 3 T 5™ E A5 Y7 H AT, & i
Vi S5 ) oy R AR VR E 9 AR R AR DR ) (B 4
WE ARV R T X ), KRR SR A D

AT EE AR, B0 | AR LR
W) BT TR T 1K A e AR — B, E 2
E 4 DR ERE: AEE163.9%) . SHTH R
(18.6%) . J 7t BT 1(6.6%)FIR TR 1(1.9%); 111
RAEA A XA AR A R 2% 5 Hd, &
TR TR B R b R AR T I e DS o B 4
XL HA, Wy TR 1D A R I R 0 S R R,
T BT U0 R AR g AL A P A TS A bR,
MG-I s & T [T = B d i (2R, 7R8I . o
AR U AU D3 o 40 O S b 7, G 7S 7 3 2 U
Al REFTE G KM AL N ; Group C3 FEZRIEIL
R XA A N2 . Lavergne 277V % B Group C3
FBAFE T VTR A TV Ra KR, T
P e AR, S Hy /RN A S S ik
HAT A FR0E 3N, £W Group C3 Al AETESL S F 4 B
A AR

TR] YA YL A R W B IR ) B L T 2 AR R DL
FUXIR, st T AR XA S R s 45 5
WO U], T AR R | B0 AR T Ll X A 21
AT TR A S A o [RIEE, AR T Y
A R 2R )y S B S TR b
B AN, 0 D R AT B R AR 2 A ok R
KRV, B, BRI AR Z, KR AT
REu W e, s2m T IO ) & A Ak B AL R
ZREPERT

IEAN, 8 Zeng ZEIURIE oK F AR B AN K AR
FEACH, MG-T di 4l 7 EZARE, R — 51
MG-II., MFEERFRM, FEARMEHLIX, T RIS X
Fo BB AR ZREE R o Hu S8 R iR R K 2
TTREFEIE B, EEK AR B MG-1 247 R fb A
H, Z58EA LR, 2K E MG-1 i AEY
BRALERE N EERE, S 5miEHa R, RUER
W R AKAR T MG-T BEER EE 436 M A TR A A= 25
AU DL ' R A A B AR Ak

10 > D1 2 OV b i A b 358 i 9 9 AU ) o R
7 16S rRNA Jk [ i il 50 5 0 M J, B 2 Bt A
FHEA: EHETTG6%) . T ETTHEIRN(17%)
L W1 (16%) &l W 1T (12%) . 3B R
(11%) F1 3 i3 #4452 25 ¥ (Marine  Hydrothermal Vent
Group, 3%). BRILZAN, IBFFAED AT AKS | T
M B A(Marine Benthic Group A). A I 5= i &
(Terrestrial Hot Spring Crenarchaeota Group)3%, Ay
/N T 1%, Hor, Bk B Sy fe B S T
B, TERIZ MR B B, M b @] . #
ARG | I TR T AR R 3 B B AR B R B AR Ak
Wang %5756 5 g PSR 2 DU 16S TRNA SEH
fe W I A AR, FE O~11 KRIUTRWIIREE, T
AT T R 61.4%, MBGB 2 PR
#E, H WA 357 2 8] 1Y 25 5 2 K T AN AR B 25 5%
5 g B — 8 B HED B R B, R X
Bty FE B E, HRZIRY NG
BLBT 2N AR R, Fh0 b 22 5%, JB A 1 58
AR ] T BR VL RH: v B o TR IR A5 R, DLRR
Y i R T RE S S T R I M DR Y B 916 PR ik
i o Niu 25 ULE 6] pl Vg Vg T ¥4 S BT A D AR o £ 5 A0F
SR, KRBT RKERRE T S A R, R A [R]
WA =AML 2EH#E: ANME-1bl, ANME-1bII Al
ANME-1bIII, ¥ 3R i H 8 R V3 Al 14 TC LBtk AR IR
Al e R E B R . Yu S0 K B T X
TR R b, TR BT TR ZERE 2 W2 8 A1
WEHE 10 2 FEHRALS . Horh, R 8 F8AE
WG ZDORY v, MEZERE 10 W54 T4k
JERRIZDURDIh, BRI A2 1 o0 A TR B
A, AHER S TR A AL A R A R G .

AMERY, Wl R R AT T &R,
MHEHEIURRY) . HOR . EhhsE, H 2=/ Al g
23 AR EES 1N R I TR P B R
FEHE, T TR 20 2 B M e Y 23 SR A IR T
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WL EY . RIREMP A LRI TIRED 78w 131
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T B 3R R A PP R BT e A R e AR AR Y
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24 FBLHE GBEE R HHAE
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i U530y 3 [ 30 9 LA W A S R g 2 kT,
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Abstract: Archaea are the important components of marine microorganism ecosystems, wherein they are the key
mediators of material and energy flow, and play crucial roles in global biogeochemical cycling. Although most ar-
chaeal members are currently unculturable, recent development of molecular techniques has recognized that archaea
are major players in the cycling of marine biogenic elements. In this review, present methods that are widely used in
studying marine archaea diversity are introduced, including quantitative PCR, high-throughput sequencing of 16S
rRNA gene amplicon, metagenomics, metatranscriptomics, and single-cell sequencing. Patterns of archaeal com-
munity structure and diversity in waters and sediments along the Chinese coastal areas, including the Liaohe River
Estuary, Yellow River Estuary, Bohai Sea, Yellow Sea, Yangtze River Estuary, East China Sea, Pearl River Estuary,
and South China Sea, were systematically elucidated. Results showed that Euryarchaeota, Thaumarchaeota, Woe-
searchaeota, and Bathyarchaeota are dominant in the Chinese coastal areas, and they exhibited different patterns
between habitats. Their biogeographic distributions are affected by a combination of environmental factors and spa-
tial distance. This review lays a foundation for a deep understanding of archaeal assemblages and biogeochemical

functions at the coast of China. On this basis, future prospects for research on marine archaea are proposed.
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