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Table 1 Species statistics of marine bacteria in Beibu Gulf
Il H 7 7 R kR
Phylum Order Family Genus . Sources of microorganisms
of species
Actinoba- Geodermato- Geodermato- Modestobact- 6 o a sﬁlmﬁiﬁm
cteria philales philaceae er Anthororgiat® ;mangrove soil ™!
. . LORPAR AT e e
Streptospor- Nocardiop- Nocardiop- 39 M ol ™). Pseudoc e . Anthor . 6]
angiales saceae sis angr[(l)?v]e soi . Pseudoceratina™" -, Anthororgia"", mangrove
plants-~
Brevibacteria- Brevibacteri- Brevibacteri- 9 PR g A g S 2 e bk e
les aceae um Pseudoceratina " '*) ,mangrove plants'*"**) . mangrove soil "’
b - b - q T i[9
Cellulomonad Cellulomona Cellulomonas 1 ﬁmﬂ%ﬁ%*ﬁﬁi%& .
ales daceae Rhizosphere soil of mangrove plants"’
. g (7]
Oerskoviaceae  Oerskovia 2 LM A 7]
Mangrove soil
Propionibacte- ) . AR w7 N - A4 i E/ B
riaceae [soptericola 12 Mangrove soill”*" ") ‘mangrove plants''"
Promicrom- 10 STREbK 1T 2 B AR AR e 1)

onospora

Microlunatus 2

Cellulosimi-

. 10

crobium
. Demequinace- .
Demequinales ae Demequina 9

Lysinimi-

. 4
crobium
Dermacoccus 2

Mangrove soil"™ . mangrove plants rootbark!'"

AN P e
Mangrove soil ™!

LT bR 01 ar R bR g AR

Mangrove soil”*"'*), mangrove plants rootbark''*!

AR UL L7/ ERRIAR iy et Ll

Mangrove plants), mangrove soil™®"'"]

LORP A L L AR AR AR B - g 121

Mangrove plantst'*), rhizosphere soil of mangrove plantst’1?-1%]

?I%[zoj

Gracilaria "
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Dermabacter- Dermabacter- Brachybacte- 34 G R 7 /N B - SRR 2 1€ 7/ A
aceae aceae rium Pseudoceratina"*"' ;mangrove soil”*' ,;mangrove plants-****]
Dermatophi- Arsenicicoc- Arsenicicoc- 1 A P
lales caceae cus Mangrove soilt™
Intrasporangi-  Intrasporan- 1 21 1 Ak - et
aceae gium Mangrove soilt"]
MR, ARERRAT Y 2 7]
Kytococcaceae  Janibacter 3 (s’% ’ ’Imﬁ%iﬁ 07
Pseudoceratina ,mangrove soil
. - e (9]
Phycicoccus 1 ﬁﬁf%#ﬁ%*ﬁpﬂ?iiﬁ ro7
Rhizosphere soil of mangrove plants"’
MO AR s 1 T A b e T
Terrabacter 3 Rhizosphere soil of mangrove plamsEg] ,mangrove plants
rootbark'"]
e
Kytococcus 1
Y ¢ Gracilaria®")
. ) . . . _ e g [21]
Kincosporiales Kineospori P.s‘eua"o/zmeo 1 T4 o
aceae coccus Pseudoceratina
. L . . i g [21] | 5 [7.9]
Microbacteria Microbacteri Agrococcus 11 e, QIWMEZ%*%% )
les aceae Pseudoceratina ,mangrove soil""’
N AT RN ST P
Micrococcales ae Agromyces 130 Mangrove soil 919222 pooydoceratina P mangrove plants ro-
otbark!'"]
Amnibacteri- 1 AR w7 Su sk A
um Mangrove soil 7
Curtobacteri- 30 LTR AR 3T g A gy i
um Mangrove soil”"'"', mangrove plants*:'*]
Frz:gr)ribac- 2 AR P e
terium Mangrove soilt™
Homoserini- 3 AR e A .
bacter Mangrove soil”
e AR R
L 19 N
eifsonia Mangrove soill ™
—— A0 LR A0 A A R £
rium 140 Pseudoceratina***" , mangrove plants'""*""), rhizosphere soil of
mangrove plants[9'15'17'18]
Schumannel - 4 AP ok
la Mangrove soilt™
e l13] g [25]
Citricoccus 2 it 4 ’ lmﬁiﬁ]%*ﬁﬁ [25]
Pseudoceratina ,mangrove plants rootbark
Mycobacteria-  Micromonos- Glutamici- 3 AP o
les poraceae bacter Mangrove soilt™
TR AR TR O 2 AR AR
Kocuria 39 Anthororgia®, Pseudoceratina™®" , Gracilaria™, rhizosphere soil
of mangrove plantsEg]
1‘9[]131&5’5}1 [8] R /Iﬁ [20] R ZIWMj:EéU’IS‘%: R 21*@.*?%[10.11.15]
Micrococcus 9 Anthororgia™ ,Gracilaria'® ,mangrove soil™'***), mangrove
plants(10-11:157
Paenar- 13 WL AR T o A AR
throbacter Pseudoceratina ™" smangrove soil™, mangrove plants rootbark'"
Pseudar- 4 AR W7 NS A
throbacter Mangrove soilt”*!
4 STk - g7 0017026
S s 85
womonas Mangrove soill7+?+17-26]
s (131 47 g e [7.9.267
Arthrobacter 25 1324} ELHM L 2

3] 107+9-26]

o .
Pseudoceratina" smangrove soi




ZR1

¥ 78 2 St M 3k : http: //gxkx. ijournal. cn/gxkx

Continued table 1

T

1 g i i BB ek
. ) ) umber : . sy
Phylum Order Family Genus of species Sources of microorganisms
Verrucosis- 3 2T bk gt
pora Mangrove soill'®]
w8 g g o g [9.16018.19] 47 4y [10.12]
Corynebacte- Micromonos- 89 El]nﬁt]io}jor "i{a@[ﬁ Ps;udfgjikajt:ir%[“] man, ,rov*zjt%)i%w'm’m'w: man-
riaceae pora 8 [l012] ’ g ) ’
grove plants~ "
Polymor- 3 ﬁ}ﬁ)ﬁ(ig[”ﬂ
phospora Mangrove soil ']
Corynebacte- 3 W 22T 2 AR MR A T
roum Pseudoceratina"*™ ;mangrove plants rootbark™"
! (101
Gordoniaceae Williamsia 1 LU M A PR B [10]
Mangrove plants rootbark
(87 op 4 (27 [10]
Dietziaceae Dietzia 4 L ’@[g? ’ Z[WM*E%;E]EZ [10]
Anthororgia-" , Pseudoceratina ,mangrove plants rootbark
Mycobacteri- Mycolicibac- 10 g*ﬁ%ﬂ:%“'f’] NARCLiEC7/ R )
aceae terium Mangrove soil/”"**!, mangrove plants'®
Gordoni 16 R L= = SRR L /A
oraonia . . . [11.13,21] 107.9,17] [15]
Pseudoceratina ,mangrove soil ,mangrove plants
Mycobacteri- 15 ?@éﬁ[ll'lS] ,élm%j:i%éﬁ‘gj
um Pseudoceratina ™' smangrove soill ™
L B ) P [7.9.10,18] 4 [10]
Broplonlbacte Nocardiaceae Nocardia 86 2L M e 107,910 1;51*%}%1%%*&82 r10]
riales Mangrove soil"""""""""* ,mangrove plants rootbark
MNEE i 2 L LR R T T ST e o R g )
Rhodococcus 35 Anthororgia™ ., Pseudoceratina™, mangrove soill"?10: 1217181
mangrove plants rootbark!"
Aeromicrobi- 1 T AR 1 N B -
um Pseudoceratina ™ ,mangrove soill™?
Tsukamurel- Tsukamurel- 2 g 13
laceae la Pseudoceratina™'*
. AN b Y AREAR (P V7L AR @
Nocardioi- Nocardio- 2 7] [10] .
daceac ides Mangrove soil"'~ , mangrove plants rootbark"""- , Kandelia
candel ™
Streptospor- Nocardiop- Nocardiop- 39 557 IR o LA €7 B
anglas saceae sts Anthororgia B Pseudoceratina '’ ,mangrove plants[m]
Pseudonocar- Actinokine- 15 LT bk A 112
diaceae ospora Mangrove soill10+26]
Streptospor- Amycolatop- 3 SRR 2T R AR B T
anglaceae sis Mangrove plants[l'ﬂ ,rhizosphere soil of mangrove plants[m
Pseudono- 27 L2y ,ﬁﬂﬂlﬂﬁfﬂm,ﬁm%i%m
cardia Pseudoceratina ' ?H ,Anthororgia[b] ,mangrove soilt™?
Saccharom- 5 M 0T, 2ot Ak gl
onospora Anthororgia 1) mangrove soil '
Sacchar- 1 2T bk - gt
opolyspora Mangrove soil ']
Kitasatospo- 7 AR P Naut: A
ra Mangrove soil "*
?@gﬁ[zu , ZIW*E%UMS] ,ﬁﬂﬂ]ﬂﬂnﬂ[ﬁ* s ﬁmﬁiﬁ[m'l’ ,18,23,24,29]
Streptomyces 383 Pseudoceratina ™", mangrove plants[M'ls] » Anthororgia [5J, man-
grove soil 12:17+18:23:24.29]
061 o7 i g (9181
Microbispora 13 L ,,I[ﬁfﬂ‘:tjﬁ 109,181
Anthororgia ="~ ,mangrove soil""’
! g (16
Nonomuraea 3 LU L 1 . [18]
Mangrove soil
Sphaerispo- 3 AN b Y A
rangium Mangrove soil "*"1%]
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Streptosporan- 5 FAR W7 i A
gium Mangrove soil ']
- o7 4 7 (7.9.10.18]
Thermomono Actinomadura 10 LLRHR L 2 1[7.9,10,18]
sporaceae Mangrove soil""""
Bacte- Sphingobacte-  Sphingobacte-  Sphingobacte- 1 lE
roidetes riales riaceae rium Pseudoceratina "’
. . 3 [20]
Flavobacteria Flavobacteri Maribacter 2 (I%I .
les aceae Gracilaria ™
oA AR L iR
Flavobacterium 4 Rhizosphere soil of Sonneratia apetala ") marine
sediments™"
. g 4 113
Tenacibaculum 1
Pseudoceratina "**)
N i ey [13]
Weeksellaceae Chryseobacteri 9 T3 4 e
um Pseudoceratina
_— VR LB R A B R 2Ty
cutes Bacillales Bacillaceae Bacillus 85 Pseudoceratina ">V, Gracilaria"®*’ . rhizosphere soil of S. ap-
etala™'* smangrove plantst'?1?’
Planococcace- . T3 5 R Bk 1 et
Lysinibacillus 1
ae yImoactiius Rhizosphere soil of S. apetala?)
Staphylococ- T R - AN 17 R
Staphylococcus 16
caceae phy Pseudoceratina™ ,Gracilaria®*" ,mangrove plantsm’ls'%]
e ot g [11]
Paenibacillace Brevibacillus 6 g 4 o
ae Pseudoceratina
[15] A g [12]
Paenibacillus 5 i ZE,W j_n% i3 Eﬁ]ig% . [12]
Aegiceras corniculatum ,rhizosphere soil of S. apetala
D g [12]
Cohnella 2 %ﬂl&?&i*ﬁﬁmiﬁé rz]
Rhizosphere soil of S. apetala"*
- b [20]
Plancto Pirellulales Pirellulaceae Rhodopirellula 1 {‘I%, . 20
mycetes Gracilaria
~ i . [12,26]
Proleq Burkholderia Alcaligenaceae  Achromobacter 11 ELAY HLH) [12.26]
bacteria les Mangrove plants"
Comamona- . . T 1 S e - e
d Rhizobacter 2 X . [16]
aceae Rhizosphere soil of S. apetala
~ . ~ _ i 4 [11.,13] d [26]
Caulobacter Caulobacter Brevundimonas 3 34 , éI*X]EffIEi@ -
aceae aceae Pseudoceratina“ """ ,mangrove plants
RS S e — 3 [ 167
Cellvibrionales Cellvibrion Cellvibrio 4 %%ﬁi%mh‘i}% r16]
aceae Rhizosphere soil of S. apetala
- AR (12]
Myxococcales Myxococcace Myzococcus 9 FAR SRR -
ae Mangrove plants
Enterobacte- Enterobacteri- o AR R L7/
i Cedecea 1 r127
rales aceae Mangrove plants
Alteromonad- . WL e g E
Citrobacter 2 13 [26]
ales Pseudoceratina“ "~ ,mangrove plants
s (11131 5 4o 2]
Enterobacter 27 324} '"I*X]Eilﬁﬁ? [12]
Pseudoceratina™ """~ ,mangrove plants
o ?Sg'%[lsj
Esch h 1
seherichia Pseudoceratina "'
Mangrovibact- 1 %?@ﬁi*ﬁpﬁiﬁ[w]
er Rhizosphere soil of S. apetala'®)
i g [ 4 [26]
Yersiniaceae Serratia 14 RIS *Xﬂﬁ[f%y (267
Pseudoceratina ,mangrove plants
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" [12.26]
Erwiniaceae Pantoea 23 £LR LD [12.26]
Mangrove plants" =
. . i 4 113
M bact M, bacte 1
arinobacter arinobacter Pseudocerating ™
_ . _ N [20]
Lysobacterales Pseudoaltero Pseua:'oalteru 7 (I%I .
monadaceae monas Gracilaria
Lysobacter- Stenotroph- 3 gyt
aceae omonas Mangrove plantst'217:20]

. . ; a o1 [12,15,26]
Oceanospiril Halomona Salinicola 3 AR kY] S
lales daceae Mangrove plants->"'7?
Pseudomonad- Cobetia 3 g
ales : Gracilaria "]

Oceanospiril- - bR
Motil t 1
laceae otifrproteus Anthozoa "
o 2 [20]
Moraxellaceae  Psychrobacter 2 a‘:g, . 20
Gracilaria
Aurantimona W SR AR B 3 2 e A
Rhizobiales dacone Acinetobacter 16 Pseudoceratina™'"""* , rhizosphere soil of S. apetala'™ .

mangrove plants*lz]

. [12,15.26]
Aurantimonas 15 2t [12,15,26]

Mangrove plants

Rhodobactera-  Methylobacte-  Methylobacte- T i F AR B T e e s T

. . 3
les riaceae rium Rhizosphere soil of S. apetala'*! ,mangrove plants'**
e ARERIe Y [26]
Rhizobiaceae Rhizobium 4 L *XHE[%' [26]
Pseudoceratina ,mangrove plants
MR T AR A LT
Pseudomona- Pseud . . 11.13] . . [16]
daceae seudomonas 35 Pseudoceratina ™ o ,rhizosphere soil of S. apetala ,
mangrove plants'>%%)
iyt
Boseaceae Bos 1
osea Pseudoceratina '
gy 1]
Stappiaceae Pseudovibrio 1 ﬁ;ﬁdoce;’atina“ﬂ
Rhodobacter- Leisincera 1 g
aceae censms Pseudoceratina "'
A TR AR R T g
Paracoccus 10 Pseudoceratina™7, rhizosphere soil of S. apetala UST, Gracilar-
ia ™" smangrove plants*lz]
Paenirhod - 9 TE I 3 AR e 1 )
obacter Rhizosphere soil of S. apetala*®)
Sinorhodobact- ] TE I 3 AR e 1 00
er Rhizosphere soil of S. apetala®)
3 [31]
Roseibacterium 1 ik 31
Sea water-" -
T30 5 R B a1
Gemmobacter 2 . . 167
Rhizosphere soil of S. apetala
s . 27 K [12]
Rhodospiril Thalassospir Thalassospira 1 FAR YL -
lales aceae Mangrove plants
Sphingomon- Acetobacter- AR E LR

Swaminathania 1
adales aceae Mangrove plants-**
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. ) P [26]
Sphinfomona Asaia 1 FAR Wi LY .
daceae Mangrove plants™="’
Novosphingob- e AR 14T 4 dd
ium Rhizosphere soil of S. apetala'* . A. corniculatum™
. . g 4 1
Sphingobi 1
phangobuum Pseudoceratina '**
oz s [21] ' [15.26]
Sphingomonas 7 it 28 ’ ﬁﬁf%}% [15,26]
Pseudoceratina“ " ,mangrove plants" "’
_— . GE R
Sphingopyxis 1
phingopyxes Pseudoceratina "'
o7 4 [12.15]
Stakelama 1 2t [12.15]
Mangrove plants" =
77 # [12]
Paci ficimonas 1 LR 2]
Mangrove plants" ™
. AR [12]
Erythrobac Kushneria 1 AR RiEY o
teraceae Mangrove plants- -
Altereryth- 3 ke yﬁﬁi*ﬁ%[ls'%]
robacter Gracilaria ™ , mangrove plants[ls'%]

Erythrobacter 3

hIR-

~ . [20]
Gracilariat"

R BT S B AV S O T A R AT R AR )
TR T A o, 6 T T T M 0 B 5T
Z W R FEOR L I H R R A
BRTE L TR R B IE R R 25 A R L R
TR0 A G 25 D AT R AL AR D T A I
WRFEIE W e B v P A 0 75 00 YL R ESE
PES A T T R E I T R
ST /111 <o R T s - = W
L RE

WEFE A WAL TR e e T — U B Y.
U Mao %551 MAb B I K A B 1 BB A 2 A4l
B M2 2 - SE A  Roseibacterium beibuensis 3 Zhu
AR DNEROM OB Th R B 1 R R R T
Streptomyces qinzhouensis; Fu 255 W\ b &5 125 1 V¢
DU vh o B AR 13 0k B AT R B BT A P Fla-
vobacterium beibuense ; Wang %@[36] S\ I B A B gk
BH A Motiroteus coralliicola . X YEHF 35 BR N

AU ARV TV AR W R B T ) T R AR TR R R )
1.2 E#MEEBFEFSHMG

SCERGETERBIGGR 2 )P LI M B AT e &
TR 197 FLRIBT 31119 H 24 B 26 J&, H
L L B HE Pestalotiopsis MR £ (40 ),
HKIE T8I Penicillium (24 F0) & 18)E Colle-
totrichum (20 Fj) ,

TRER 3 AU FB T I L TR R U T LR AR AR W A AL
REPRAE YA PR 458, U R LU A N AR BT . BT
T LLA AR ) N A T R IR R R 2 R N TR )
T AN ) R AL LA B2 AN [) AR 58 0 ¢ B H N 2B L T S
T 1) 22 S PR 5T 5 21 AR 4 R [R) AL 403 46 o A=
TR RO 320 T A A T A A A 22 S A A R v A
et B 22 T A AR 22 50 L TR AT R L B
VA LT EL AT T 2 LB A S G B
R I R M D LR AV T
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Table 2 Species statistics of marine fungi in Beibu Gulf

X A 7 [ i e e
. Number of . .
Phylum Order Family Genus . Sources of microorganisms
species
_ H-[37]
Ascomyco Asterinales Asterinaceae Asterina 1 i (377
ta K. obovata -
. Botryosphaeriace- . B = A g 8
Botryosphaeriales Dothiorella 2 s
yosp ae K. obovata®¥ A corniculatum"*
OB B e AR
Phyllostitaceae Guignardia 8 Rhizophora stylosa™" K. obovata™™ , Excoecaria
[38] o [30]
agallocha yA. corniculatum
) ﬂ(ﬁ[sﬂ
Phyllosticta 5 ;
Y K. obovata ™™
(307 ' [41]
Cladosporiales Cladosporiaceae Cladosporium 5 i e ] gl*xj[?g]*% (413
A. corniculatum """ ,mangrove plants
. . . ﬁ?ﬁfssw ’@(ﬁﬂﬁrsﬂ
Diaporthales Diaporthaceae Diaporthe 5 : :
p P » E.agallocha 081 K. obovata ™
: BT L 4 AL A 0
Valsaceae Phomopsis 8
4 K. obovata"*™ A corniculatum*!
i A [37]
Diaprecales Melanconidaceae Melanconium 1 ZLit L (377
R. stylosa
[39] e o v 7 gy [40]
Eurotiales Aspergillaceae Penicillium 24 JEACT (EL%#L*A% . (407
Rotten wood~""" , marine sediments
‘ ‘ et B
Glomerellales Glomerellaceae Colletotrichum 20 ;
K. obovata®™ A corniculatum ™"
. 4 BT B
Hypocreales Nectriaceae Fusarium 8 7 )
P R. stylosa B K. obovata ™
Ceratostomatace- . i 7
Melanosporales Sphaeropis 1
P ae » 4 K. obovata "
. . . an £ [37]
Myriangiales Elsinoaceae Sphaceloma 1 2L [37]
R. stylosa
Corynesporas- - g@%[m , ﬂ{j‘jﬁ[”]
Pleosporales Corynespora 4 :
P caceae ynesb R. stylosa™" K. obovata™"
. AR 2 A &) T
Didymellacecae Phoma 16 - ! .
Y R. stylosa B7K . obovata ™
o e 4ok [30]
Pleosporineae Pleosporaceae Alternaria 9 i 4y . [30]
A. corniculatum
VAR p [37]
Sordariales Chaetomiaceae Chaetomium 1 LU (377
R. stylosa "™
) . 479 [37]
Xylariales Xylariaceae Geniculosporium 1 vty (377
R. stylosa
. ﬂ(ﬁﬁ[sg]
Sporocadaceae Robillarda 1 .
P ! K. obovata
) Sr g s 37) g (37 (301
Pestalotiopsis 40 Zri B i ’ ﬂﬁ]ﬂﬁﬁf [30]

R. stylosa B1UK . obovata® L A corniculatum
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gx2
Continued table 2

X A i [ Fhi A K
. 5 Number of . .
Phylum Order Family Genus . Sources of microorganisms
species
Mucoro- s . AR T AR AR B 4 e L1219
Gl les Gl Gl s 7 - ,
mycota omerates omeraceac omus Rhizosphere soil of arbuscular mycorrhiza'?+**]
4 A AR B
D les Acaul Acaulos 11 1245
rverporates cauio cauiospora Rhizosphere soil of arbuscular mycorrhizat 21+
iversi i S B AR+ B
Diversis les Gigas Fuscutat 1 =
rversisporates |gasporaceac uscutata Rhizosphere soil of arbuscular mycorrhiza[“]
i ; I AR )
Gigas Gigas 14 .y
\gasporaceac tgaspora Rhizosphere soil of arbuscular mycorrhiza*®!
A
Umbelopsidales Umbelopsidaceae ~ Umbelopsis 2 [39]
Rotten wood"-""
e pk [37]
Pterygota Glomerellales Glomerellaceae Glomerella 1 2L A 7

R. stylosa Ls

R v BB AT 55 A2 2 5 SRR 4850 . 55 g oh il e
2 LHBRERENLFS AN o AR 502 bSO SO P I 2

T BF9E 5 R UL b JE AN B B 2 SR A B L 0 P B o
110 AL B W (e 300 £ LRI N A B B2, (LAY R I B W BT B 5 . B 0
WD S 6B RIER KO BOP BT BB R M e A K Y O 0
X3 LM EEEREYRENLED ST

Table 3 Statistics of compounds from marine microorganisms in Beibu Gulf

5 (AL /EX N Ko
Category Name of compounds Number
(—)-asperginulin A (1) M+ -asperginulin A (DM stellate sporin (3) 611 chartarlactams A—P (4—
H: Y 1954 chartarlactams Q—T (20—23)5"% emestrin L (24)%, emestrin M (25)5%), emethacin C 30
Alkaloids (26)"%  emethacin B (27)5°%), bisdethiobis ( methylsulfanyl) acetylapoaranotin (28) 198) | bisdethiobis ( methyl-
sulfanyl) acetylaranotin (29)5%  alternarosin A (3008,
botryosphaerin F (31)1°%,13,14,15, 16-tetranorlabd-7-ene-19, 6b: 12, 17-diolide (32)°?!, botryosphaerin B
[[&3 (331 LL-Z12718 (34)"*. carbon keratin D (35)"*"*/ | BE-31405 (36)"*"*") . sordaricin (37", char-
Terpenoids tarenes A—D (38—41)"", brasilianoides A—F (42—47)1, preaustinoid D (48)7%), preaustinoid A2
(49 Jalternatone A (50)°7
talaromyone A (51)"*%), talaromyone B (52)M%, penicillide (53 47 purpactin A (5% tenellic acid A
B 2K (550 tenellic acid C (561 ,secopenicillide B (5D colletotric A (58)%), colletotric B (59) 1] ,3-hy-
Phen?)tlic droxy-5 - methoxy -2, 4, 6 - trimethylbenzoic acid (60) L) colletotric C (61)M%, Qrsellinic acid (62) [ffj C9q
acids chaetochromone D (63)M%, citromycin (64)[4%] , (—)-2,3-dihydrocitromycin (65)%), altertoxin 1 (66)57,
stemphyperylenol (67)7°7, alterperylenol (68)°7,(2)-7 ,4-dimethoxy-6-hydroxyaurone-4-O-8-glucopyrano-
side (69197, (—)-4-0-( 4-O-B-D-glucopyranosylcaffeoyD) quinic acid (70) Lo, protocatechuic acid (71) Les]
talanaphthoquinone A (72) SN talanaphthoquinone B (73) L, anhydrojavanicin (74) trl, g, 3-dihydro-5-hy-
5K droxy-4-hydroxymethyl -8 - methoxy-2-methylnaphtho [ 1, 2-b]furan-6,9-dione (75)M7, anhydrojavanicin
N\alibhjtthoqui* COLEN anhydrofusarubin (77) bl 2-acetonyl-3-methyl-5-hydroxy-7-methoxy-naphthazarin (78) M7 6-ethyl- 13
nones 2, 7-dimethoxyjuglone (79)7), 6-[1- Cacetyloxy) ethyl]-5-hydroxy-2, 7 - dimethoxy-1, 4~ naphthalenedione
(80)547), 5-hydroxy-6-(1-hydroxyethyl) -2, 7-dimethoxy-1, 4-naphthalenedione (81)M"?, solaniol (82)M77,ja-
vanicin (83)M7), 8-hydroxy-2-[ 1-hydroxyethyl]-5, 7-dimethoxynaphtho[ 2, 3-b] thiophene-4,9-dione(84) fod
{55 pregnane 3-hydroxy-7-ene-6,20-dione (85)"°%),5a,8a-epidioxy-ergosta-6,9, 22E-triene-343 -ol (86)°% 54, 8a-
Stefols epidioxy-ergosta-6,22E-dien-38 -0l (87)1", ergosta-7.22E-diene-33.5a.6@-triol (88)""",38.5a-dihydroxy-63- 7
methoxyergosta-7,22-diene (891 ,ergosterol (90) %% ,stigma*5*en*B*O*B*glucopyranoside(91)[59]
B cyclic (sproline-glycine) (92)L62-63] ,cyclic (S-proline-R-leucine) (93)182:63] ,cyclic (4-hydroxy-proline-leucine)
Cyclic dipep-  (94)'%2:%%) cyclic (phenylalanine-glycine) (95)12:%) cyclic (alanine-phenylalanine) (962" cyclic (phenyl- 7
tides alanine-valine) (97)5%%%*] [cyclic (S-proline-R-phenylalanine) (98) %%
Y 8-hydroxy-pregaliellalactone B (99) L4 76*benzyl*4*oxo*:}kﬁ[ofpyran*3*carboxamide (lO())“i’jojl, 6-benzyl-4-hy-
E;thers mcomf droxy-2-oxo-1 ,2-dihydropyridine-»S-‘carbaldehyde aaop e ],str_eptopentanoic acid (102)""" 1, germicidin A 12
pounds (1031051 germicidin B (104)5°° Jisogermicidin A (105)°°°°" ,isogermicidin B (106)"°°"*", oxohygrolidin

107 %% thymidine (108)"%*), uridine (109)"°*’, 3-furancarboxylic acid-5-Chydroxmenthy)-furan (110) %
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2.1 EMWEELEY

NG P o A W 3 S AR A Y AR IR AL S )
I 30 A4~ HARSE M & 1 R . A& W () 7E 10 pg/
em”® 7 4R AT LU0 TS 400 AR ) I S0 A A Y
BEEES L T AR O b U R VR A — Bk R
Streptomyces sp. W WAL 7= Y h 73 B 4 E T
stellate sporin (3), X 7 A A 22 I F1 <6 B (5 4] 4 Bk
A B /NIRRT MR B 43 518 10 g/ mL #1125 pg/mlL,
Jb 50 K 2 R S iy B I ST AL N — Rk TR U B Ok
VB i 45 Niphates recondita 3Lt 4 H B Stachybot-
rys chartarum WGC-25C-6 ROk BE R v, 43 1 1%
#| phenylspirodrimane 2§ i, 4} chartarlactams A—P

H H
N N
74 A\ / N 7
)\ NH HN: 7
0 o 0 0 ]
\ D

HO

HO"

13

=

N

0}

o

NH

—

(4—19), phenylspirodrimane —. % {&£ 2% chartarlac-
tams Q—T (20—23). 7£ 10 pmol/L ¥ K, b &
Y 8.,9.14,18 AEMS 10 & FEA% HepG2 40 M N H il = T4
KA EY 7.8.9.15,17 e 1 B FF A% HepG2 4i
Je R Y AR A 1822 REME I 4 i (0
A ERE B/ DM IREE I 4—16 pg/mL. L&) 23
HAMH RS (b 24 f125 K
BALG Y AL G Y 26 BAT Z2 805 M X 4 2 R S A T
I 0 R T I B /N VR B 32 pg/mLL, X AR
Tk R W B2 i 1B (PTP1B) 2 B 4l ¥k B 4 12. 2

[58]

pmol/L

H
N
/

HN 1

O O
2
HO
OH
HO

HOY

11
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Fig. 1 Structure of alkaloids from marine microorganisms in Beibu Gulf

2.2 WERUKEW

MACER IS 5 A= 0 v B R4S 20 A 2L 59
Hgt R nE 2 Br7x . Botryosphaerin F (31).,13,14,
15,16-tetranorlabd-7-ene-19,6b:12,17-diolide (32) .
botryosphaerin B (33) \LL-Z12718 (34) 1 1l K 2%
RIS 2 2 RAL  N — Hk r A  E E
Aspergillus terreus No. GX7-3B W # 2 W& 8 &
FIUPREE SR IE (GYP) A B 77 Wy b 314, Hob ik 54 31

S ALE Y 3 NFUIRE MCF-7 40 g bk Fn 2 b 4n
JL T i HL-60 20 A kA7 30 45 1 L 2 0 il ok 2
5 4049 1 3. 43 pmol/L. &Y 34 il 2k
LA I HL-60 20 B 2= 20 ) ¥k B8 0. 6
pmol /L BRI Q68 1 I R A ok TR Y K
Penicillium sp. H1 48U 73 8 3015 3 i 25 fk
4% carbon keratin D (35) \BE-31405 (36) ,sordari-
cin 37), Hr b &9 35 Itk &9, LG5 35,36
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Xt A FE A 25 5 T A 0 A M L S /N TR R EE 4y B
32.0 A1 16.0 pg/mL, fb& Y 38—41 HA bt /g 4
JLEF 3% M. % HCT-116, HepG2, BGC-823, NCI-
H1650,A2780 JifJ83 4H Jifd 1% > K4 il ¥k 2 24 0. 69 —
10. 00 pmol/L, Jf H X il 8 #H 3¢ ¥ B FGFR3,
IGF1R .PDGFRb Il TRKB 4 ] & il 75 JH5 IR
TR 28 B 235 F  A50 O EL A 2 Rt 2R s L R
TEMA YA fi e/, Zhang 255 Sk Bl AE W15 B 2%
P AT R 1 B ITET U 12 1 4 2 B 2 75 85 7 Peni-

H,CO

cillium brasilianum WZXY-m122-9 /& F I8 IR i
A RIEHFE clusters A Fl B, 3 M K B r=¥ o 40 B
743 8 ARG . 43 54 brasilianoides A—F (42—
47) .preaustinoid D (48) fil preaustinoid A2 (49),H
4248 WL B W LG W) 42 BENE R B A
35 WK AR A A PR A HaCa T A 22 R 5
H A caspase-14 BJRIE MG Y) 44 F1 45 BAHR
G k. BB b SF SR W IR 2 OB S S B W 4 i
RAW264.7 i) NO JE 1.

COOH

50

P2 AL T e o W R VR B B R AL S A5 A

Fig. 2 Structure of terpenoids from marine microorganisms in Beibu Gulf
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2.3 BEBEAUEY

NG S 5 A W 3 S AR A Y B R S Ak G i
21 A, 45 3 rsn, Talaromyone B (52) X A
L E AT A I A BN R O Y 12,5 g/
mL""; talaromyone B (52). purpactin A (54),
tenellic acid A (55) ,colletotric A (58) ,colletotric B
(59) .3-hydroxy-5-methoxy-2,4, 6-trimethylbenzoic
acid (60) . colletotric C (61) . orsellinic acid (62) E
BN o AR RIS P 5 colletotric A (58) I

(-)Ac

OCH,

colletotric B (59) X 4 & {5 1 M 147 . ifif H 4L PG AR 4 85
R 2 BRI (MRSA) H 2 8 BR T 45 T 25 B0 3 #B
AW B R S TR o R
2R IR 0 P R A R Sarcophyton sp. FL[f A
B Alternaria alternata 1.3111 153] 3 PN ERK
L&Y altertoxin 1 (66) . stemphyperylenol (67) ,al-
terperylenol (68), H. i fb-& 1) 68 X Jif &g 41 Lk A-
549 HCT-116, HelLa #8A 0 i 15 H . 2k Eoim il v B2
39 2.6,2.4 F1 3.1 pmol/L,

OCH,
OH OH
HO [
OH O 60 O
OCH,
(o)
HO
0 OCH,
61

OH O
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P 3 CIEAR L I A W SR IR A B R L A W A5 A

Fig. 3 Structure of phenolic acids from marine microorganisms in Beibu Gulf

2.4 EMELED ethyl-2,7-dimethoxyjuglone (79).6-[ 1-(acetyloxy)

ALV A W v 43 B 3K A B ZR R 25 L A It ethyl]-5-hydroxy-2,7-dimethoxy-1,4-naphthalened-
13 4, g5 ¥ W B 4 Ppr 78, talanaphthoquinone A ione (80) .5-hydroxy-6-(1-hydroxyethyl)-2,7-dime-
(72) . anhydrojavanicin (74). 2, 3 - dihydro - 5 - thoxy-1,4-naphthalenedione (81).solaniol (82).ja-
hydroxy-4 - hydroxymethyl - 8 - methoxy - 2 - methyl- vanicin (83) H.A $t & 1 14 , 1) il g 2 05175 5 B Wi 4
naphtho [1,2-b]furan-6,9-dione (75).anhydroja- A2 RAW264. 7 7= NO 3 M, 2 50F 30k 3 /N F

vanicin (76) . anhydrofusarubin (77).2-acetonyl-3- P R IE] U S5 52 (26, 3 mol/L) , M N 1. 7—22. 6
methyl-5-hydroxy-7-methoxy-naphthazarin (78).6- mol/L"",
0 o o0 o o o o
H,CO, H,CO, H,CO H,CO
G (1) e (0
OH O (6] OH O OH o) OH
72 73 74 75
o 0 0O OH 0 0
H,CO H,CO H,CO Hco |l o
S ~
1) IS 408Q! e
O OH O OH OH O O OH
76 77 78 78
[¢] o O OH O OH
H,CO 0 H,CO, 0 H,CO H,CO
O s SO0 TN SO Q!
O OH OAc O OH OH 0O OH O OH
80 81 82 83
HCO O
LD
H,CO N OH
OH O
84

P4 JEHR S IR I G A P R IR 2R IR R AL A W 45 A

Fig.4 Structure of naphthaquinone acids from marine microorganisms in Beibu Gulf
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2.5 SHEEXLEW Syncytial Virus, RSV)) if5 T #Y A g 4 b J83 20 i #
ATV A Py o A3 B AR AS A 8 B 2R AL G At Hep-2 & 0 il /5 1, 2 B &l vk B2 24 0. 11—0. 17

T BARGE K 5 R . G 85 IETtk AW, mmol/L"",

L5 85.86.87,89 Xf FF I 18 5 il fj5 7 (Respiratory

89 90 91

PS5 CIE AR i e A W SR U Y B R AL S A5

Fig. 5 Structure of sterols from marine microorganisms in Beibu Gulf

2.6 MIZRREMEMUEY BRI AL 92 HA SR SEAE S 4 dUMEE T

AL A B b 4y BRSO R KA A MR WRSEE R AL R A v 4 0 A R
7 A BARGEINIE 6 Frs . e 92,93 BAM RS, T thymidine (108) \JRHF uridine
il % AR M S 9294 HAUER4 (1095 (E 7,

o) o)
0
H., H H b H
NH NH )\ " NH NH
Nm) N\ﬂ) HO Nﬁ))\ HN TH)\
0 0 o o
92 93 94 95
o) 0
H o]
%NH NH C"/U\NH
HN \H) HN 7), N
| |
0 0 o)
96 97 98

P 6 CIEAR L I A W SR IR A B IR AL B M A5

Fig. 6 Structure of cyclic dipeptides from marine microorganisms in Beibu Gulf
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Fig. 7 Structure of other compounds from marine microorganisms in Beibu Gulf
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Research Progress of Marine Bioactive Peptides and Their Anti-
inflammation Activity

YANG Bin',LONG Jieyi"*,LIU Yonghong'**

(1. CAS Key Laboratory of Tropical Marine Bio-resources and Ecology, Guangdong Key Laboratory of Marine Materia Medica,
South China Sea Institute of Oceanology,Chinese Academy of Sciences,Guangzhou, Guangdong.510301,China; 2. University of

Chinese Academy of Science, Beijing,100049,China;3. Guangxi University of Chinese Medicine, Nanning , Guangxi, 530200, China)

Abstract: Because of their special habitat, marine organisms contain extremely abundant natural products.
With the continuous development of exploration in marine, more and more natural products with anti-inflam-
matory effects have been discovered. Among them, bioactive peptides have good prospects for drug develop-
ment due to its advantages of strong targeting,high activity and low toxicity. This article summarizes the re-
search progress of marine-derived bioactive peptides with anti-inflammatory activity in recent decades,and
hopes to provide a reference for the development of efficient and safe anti-inflammatory drugs.

Key words: bioactive peptides,inflammation,anti-inflammation activity,natural product, marine organism
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Research Progress of Marine Microbial Diversity and Chemical
Diversity in Beibu Gulf

XU Xinya, YANG Hong,NING Xiaoging, YI Xiangxi, LIU Yonghong,GAO Chenghai
(Institute of Marine Medicine/College of Pharmacy.Guangxi University of Chinese Medicine, Nanning,Guangxi,530200,China)

Abstract: The Beibu Gulf area is one of the areas with the richest biodiversity in our country,providing abun-
dant biological resources for human development. The Beibu Gulf is also rich in microbial resources. It's a po-
tential source of new species,new genes,new drugs,and new biological materials. In order to more compre-
hensively understand the research status of the Beibu Gulf marine microbes and promote the research and de-
velopment and utilization of marine microbial resources in the Beibu Gulf, this article reviewed the species di-
versity of the Beibu Gulf marine microbes and the diversity of active components of their metabolites through
literature review. It provided a reference for the in-depth study of the Beibu Gulf marine microorganisms and
the development and utilization of the Beibu Gulf marine microbial resources.

Key words: Beibu Gulf, marine microorganisms, marine bacterial, marine fungi, species diversity,chemical di-

versity
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