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Advance in biodiversity and secondary metabolites of Antarctic
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Abstract: Marine-derived f{ilamentous fungi have become an important source of drug leading compounds

by their ability to produce novel and bioactive natural products. Unique and harsh environment in Ant-

arctic marine environment made the fungi show significant novelty and diversity in biological species and

secondary metabolites. Antarctic marine filamentous fungi now are becoming a new important resource

for drug discovery. In this paper, research in diversity and secondary metabolites of the marine-derived

filamentous fungi in Antarctic were reviewed.
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B EEEATETEMGE . KO R R K E EE
IR VRN AR P X W T ENEY
Fi R AR BEAE TS T RO B AN AN . BT
NATX B BT 5T T JR FR) I6F ) 50 8 A ol SR AR
TG0 e o TR AR E PR AR M AR 0 L R
AR T e (0 T il A B0 05, [RGB R O 1k
MR U Y R 25 AR 1 10 DR S > T i R
B AT P RN PR R SR IR B ELA
R IFTR IR S E W MBS M R BIEAMTAE M,
{HLE M 1986 4F Pugh B IR IR 9 K W ARE U
K NTE XS 22 e il 1 v SR B A i (AN BE L Vg
& VETEAR UL ) B 2 R RO IRAR
=TT T B9, B R AR I T L W B9
SRR R B8 1. A SO AR
WHEHE 2R ELB b 20 R 1 B SR PR IR AR
FEYIBT e R A T LR IR

1 FEAERKEHNLREFSHERR
1.1 X% 3 % (macroalgae) & & 22k A 3
BRZHEIAREZORIE, B4 LR
R HFER JIERU AR LS. BIRIEDN
R BA W E R — LR d N S
AP, 2010 4R, Loque 5 A MBI TR T 5B P45
EN/RFTETEH 3 ME B (Adenocystis utricularis
Desmarestia anceps, Palmaria decipiens) P58
B2 75 BRER . BEE e URBERERKR
WAL rRNA-TTS B0 M , K 2R E B 408
T Geomyces, Antarctomyces, Oidiodendron, Pen-
icillium, Phaeosphaeria, Aureobasidium 6 ~J& ;
BHE 7 Geomyces pannorum , &A% HoHb X
25N BB T M AN A B B R IR A M E
W Antarctomyces psychrotrophicus'™ , XEH
YOV B A T 1 8 2 R R L T A M I , D
H VR LR 1R 3 285 B R A SR AR T TR
Godinho % A F 2013 4 N B B IR
By TR L A 2 0 R M R AE T 8 A
R B W ¥ & N W) 18 B (Adenocystis utricu-
laris , Acrosi phonia arcta s Desmarestia menziesii ,
Ulva intestinalis s Monostroma hariotii , Palmaria

decipiens, Phaeurus antarcticus, Adenocystis

sp. ) FFIAE T HM A B 20 20 A LA R
PRGN RE S . ZRILBH] 148 Moy
Hobk Ml A £ 4% F-EECITS JFF1H -tubulin
FEFD %52 g 21 A& . 50 AN Horr R i o
Geomyces spp. Fi Penicillium spp. , 8 #iEHET
MBI 2 IR M2 AEE £ 5 B DA R
&I ST AR BRI R 2 R DR R B I I B AR

REMERE P 2 B AR 2 W LR B 4 R B, 2 Bk
2 Penicillium sp. UFMGCB 6034 Fll Penicilli-
um sp. UFMGCB6120 FH BB & KR E B Cla-
dosporium sphaerospermum T51E LI K 41 ) 4 &
Trypanosoma cruzi 15, NMR 434 0] §8 5 &
Fie sy,

2014 4, Furbino % A& TR H WS
By TR R A 2 i B B e R 2 R i
# ( Pyropia endiviifolia i Monostroma hari-
otii) W FUTE I SRR A 1R B0 DA S 7 AR Y T IR
RERT TR € 239 DMEE S &R,
BT YA FB (TS FFI AT B-tubulin 31 %
ER 18R 48 . KB RR LB T R R
FOAEFRAE AR B FIR R AR 3 28, Rl
WA 1 D%(/q‘/\_l% (ﬁl] Antarctomyces psychrotro-
phicus) , BRTHAVER IR S 0 EH 2 20
¥ B (I Cadophora malorum, Pseud-
ogymnoascus sp. s Mortierella antarctica), B 1]
ALBEAE R I AR K B 7E, W RB7E HAIRIR A 5 T
A KRBT B TR AT A 718 A B eI N E R
He s R R T e W A B (A0 Aspergillus,
Cladosporium, Penicillium, Phoma, Geomyces) ,
X AR — R RERE W I AR 45 2R T R A K&
B, XEEPFP RN TR RN SRR EEE,
B BSEREAR; ) TRWEY Wk Pseudogymmoascus
sp. SRR I B M LB Candida albicans
W RA TR & MTE RIS
1.2 %% (sponge) kiR &g £ IK A E

BB TZIW], 2EEBEREZH
JaE A TO HE S ) » DAL IR B A FO P AR
MR EL ST AR EN, EEK,
AXRIGHREE SRR ELERERE.
5 EREEVE P I B A, TR A T R PR R AN
KEFFWE . Henriquez AT 2014 4 Mgtk
FRB LR MU i 11 AN AR 5 P o B 453
101 BREW L ITS Rt R LEA TR T F#E
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4, Hd 65 ¥k B T Geomyces, Penicillium,
Epicoccum, Pseudeurotium, Thelebolus, Clados-
porium, Aspergillus, Aureobasidium, Phoma,
Trichocladium % 10 V&, BE 36 MEHEA®
R IRTRIME . 0 BB A 2R 5 AL, AT PRAE T
X Se T BRI A YT 1, WIE DU E (Pseud-
omonas aeruginosa, Staphylococcus
ATCC25922,
Xanthomonas campestris 833) P88 b E s b
TEAND T TN 2R B I, Geomyces JRITH
BT bk 3 i o X A B AR A RS R HE
W Geomyces J& I RERTIE HIMR LS W EE
%%[9] .

1.3 R4 (sediment) & B 65 2%k A H#

2014 A, A VRS ZH 3T B AR BB AR T AR

F R T ATE SRR EE W8S KR 1DNA-ITS
FR3X AT R G2 20 P25 42, I8 1o 2k 2R R
£ B3 (PKS) LB AR ORI ik /B (NRPS) 2 [H 45
R B U UM HUR RS PR 5
I RE WA RREDL . REMNFIER
R R AR S 102 BEW. B T#
HNFMHETEH RN 18 48 (Acremonium, Asper-

gillus, Chaetomium, Cladosporium, Epicoccum,

aureus

Clavibacter michiganensis 807,

Eurotium, Geomyces, Hansfordia, Lecanicilli-
um, Nectria, Penicillium, Phialocephala, Pho-
ma,Sarocladium,Scopulariopsis, Simplicillium,
Valsonectria sWallemia) ; 7F 40 MR FEHE T, 4t
Rri®] 30 4~ PKS B LA 14 4~ NRPS Jy B 78
PE (KT HE. S AEERE . OETFE. 06
BBRED PR CINEL P38S BRI R LR
Yo (F R ER S HIND B g, [
%H PKS fil NRPS #) 10 MERYRER T A FRE
BEREYE TR, PR E R R, BRI K E
TR 2 REFEAEA T Z KL SR,
[l R U 7 TR PR AR = v e
1.4 RAERRRGLRAR

Pugh 5 AfE 1986 4815 T Bl Cumberland
Easy Bay & LR A M HE, HH Cerios-
poropsis circumvestita , Ceriosporopsis tubulif-
era s Monodictys pelagica BEIANEL B PRpLY
X X o R e R YR B A ) A

1997 4£, Grasso % A M B & i i# Terra
Nova ¥ 36 SABAE G 3B H 14 Ml E

AR 6 P72 . oA L33 Phoma sp. , Tri-
chocladium achrasporum, Trichocladium con-

strictum , Trichocladium lignincola™

2 EREREEXENREH=WHE

R AR T A T T 1) B AR R I A
AR ME . H X 2 REwm R BACE Y
IR FARXS B0, A B TR B 4 WoR 1 451
BRI AR e, 2GR TE K.
xF O ARE R B R E A e 04l B
REEH S ILE 1,

Ren 88 A\ T 2009 £ DA R4 i K8 &y Fff 0 15 4%
HITURY K IEE S Trichoderma asperellum W4y
A 6 MR R LS WA as
perelines A-F(1~6)", XA AW 0TE LB
A6 N 3 FAE JLIK prolinol C %,

2012 42, AR Wa 5 A IR B 2478
WY RIEW 1 #REH Penicillium crusto-
sum PRB-2 Hh43E45 3 2 4 IR BE Sk i R
K& WY, iy 44 4 penilactones A fl penilactones
B~ 21 E 2 4~ 3,5- " HHE-1,4-—
JLEE- R W BT 1A v T N B BTE iU B
HIBRE .

2013 4, AR Lin 5 ARG B 2275
TR RIE Y BB Penicillium sp. PR19N-1
AR BN 5 R BB bk i m 25 &
WO~13),1 PMHF RN B R BRIk &)
14 UK 3 e & Aas~1m, EHdifbs
Y119 F1 23 XF HL-60 #2401 M1 A — & 10 45
ICso 4381 45. 8 F1 28. 3 umol/L; HX} A-549 4
M ICs 435K 82. 8 1 5. 2 pmol/L,

[F4E, Wu S BRI v 2 B A5 3] 4 4>
YRR BRI el im L5 A8~2D
LK 1 A HA4EE ) eremofortine C(22)18 , H
b4 14 AR M HL-60 F1 A549 fitig 46 i
HITEE

2011 4F, e $55 A 314085 A B 22 e
WK K R BB Penicillium chrysogenum PR4-1-3
P BT, SR MAP O EER 5 15 FE
MERRAL Y, HEEH 73| 4E5€ Ay secalonic acid D,
secalonic acid F. chrysophanol . emodin Fi citreoro-
sein(23~27)07 | Hidh secalonic acid D B —E 8
Hi HINT FRaeis o, 302N 5094,
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PR R AR 45 AT B 2 A IR A= 1, LA
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IR BN E 2 AT FE SR T R B BT IR . [RIHY
FATHNEE 2, B FTAE rE A T SR A G ™
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B A W A M kB X T AR
it — 2P JE P IR A G = AT TR A
I8 NPT TR AL S ) e A
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Table 1 Summary of the reported marine filamentous fungi in Antarctic
432K BT Taxon
IR B SHE R
I | =
Ascomycota Capnodiales Clados porium Macroalgae ( Acrosi- Admiralty Bay at King L7-9]
phonia arcta, Pyropia George Island; Fildes
endiviifolia, Monos- Bay at King George Is-
troma hariotii ); land; Stinker Point at
Sponge; Sediment Elephant Island; Wed-
dell Sea
Pleosporales Phaeosphaeria Macroalgae (Adenocys- Admiralty Bay at King [6]
tis utricularis) George Island
Phoma Macroalgae ( Acrosi- Admiralty Bay at King L7-9]
phonia arcta, Monos- George Island; Fildes
troma hariotii ); Bay at King George Is-
Sponge; Sediment; land; Terra Nova Bay
wooden baits of Ross Sea; Weddell
Sea
Sphaeropsidales  E picoccum Sponge; Sediment Fildes Bay at King [9-10]
George Island; Wed-
Eurotiales dell Sea
Aspergillus Macroalgae (Palmaria  Stinker Point at Ele- [7-8]
decipiens, Pyropiaen- phant Island; Telefon [9-10]

diviifolia ;

antarcticus , Adenocys-

Phaeurus
tis sp., Monostroma
hariotii ) Sponge;

Sediment

Bay at Deception Is-
land; Fildes Bay at
King George Island;
Weddell Sea
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432 B30 Taxon
IR 30 BEIRR
I E| =
Eurotium Macroalgae (Phaeurus Stinker Point at Ele- [7,10]
antarcticus) ; Sediment  phant Island; Weddell
Sea
Penicillium Macroalgae (Adenocys-  Admiralty Bay at King- [6-71,
tis utricularis, Acrosi- George Island; Prydz [89],
phoniaArcta, Desma- Bay; Stinker Point at [10,14-17]
restia menziesii, Ulva Elephant Island; Tele-
intestinalis , Monos- fon Bay at Deception
troma hariotii, Pal- Island; Weddell Sea
maria deci piens , Phae-
wrus antarcticus, Ade-
nocystis sp. s Pyropia
endiviifolia ); deep-
sea water; Sponge;
Sediment
Puaecilomyces Macroalgae ( Monos- Telefon Bay at Decep- [7]
troma hariotii) tion Island
Helotiales Cadophora Macroalgae ( Pyropia Stinker Point at Ele- [8]
endivii folia) phant Island
Mycoarthris Macroalgae (Ulva in- Stinker Point at Ele- [7]
testinalis) ; phant Island;
Phialocephala Sediment Weddell Sea [10]
Thelebolus Macroalgae ( Acrosi- Admiralty Bay at King [7-97]
phonia arcta , Ulva in- George Island; Stinker
testinalis , Pyropia en- Point at Elephant Is-
diviifolia); Sponge land; Fildes Bay at
King George Island
Myxotrichaceae  Qidiodendron Macroalgae (Adenocys- Admiralty Bay at King [6,8]
tis utricularis , Pyropia  George Island; Stinker
endivii folia) Point at Elephant Is-
land
Onygenales Geomyces Macroalgae ( Desmares-  Admiralty Bay at King [6-71,
tia anceps, Adenocys- George Island; Stinker [9-10]
tis utricularis, Acrosi- Point at Elephant Is-
phonia arcta , Ulva in- land; Telefon Bay at
testinalisl , Monos-  Deception Island;
troma hariotii, Pal- Fildes Bay at King
maria decipiens, Pha- George Island; Wed-
eurus antarcticus, Ad-  dell Sea
enocystis Sp. » )3
Sponge; Sediment
Thelebolaceae Macroalgae (Adenocys- Admiralty Bay at King [6-8]
tis utricularis, Ulva George Island; Stinker
Antarctomyces intestinalis, Pyropia Point at Elephant Is-

endiviifolia)

land
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4328 BT Taxon ‘
: s 3 2% 0k
I H B
Leotiomycetes Pseudogymno-  Macroalgae ( Pyropia Stinker Point at Ele- [8]
incertae sedis ascus endiviifolia; Monos- phant Island; Fildes
troma hariotii) Bay at King George Is-
land; Telefon Bay at
Deception Island
Glomerellales Verticillium Macroalgae ( Pyropia Telefon Bay at Decep- [8]
endivii folia) tion Island
Hypocreales Acremonium Macroalgae (Palmaria Stinker Point at Ele- [7,10]
decipiens); Sediment phant Island; Weddell
Sea
Engyodontium  Macroalgae (Ulva in- Stinker Point at Ele- [7]
testinalis) phant Island;
Fusarium Macroalgae (Palmaria Stinker Point at Ele- [7]
decipiens) phant Island
Lecanicillium Macroalgae  ( Monos-  Telefon Bay at Decep- [7,10]
troma hariotii); Sedi-  tion Tsland; Weddell
ment Sea
Nectria Sediment Weddell Sea [10]
Sarocladium Sediment Weddell Sea [10]
Scopulariopsis  Sediment Weddell Sea [10]
Simplicillium Sediment Weddell Sea [10]
Trichoderma Sediment Penguin Island [13]
Valsonectria Sediment Weddell Sea [10]
Lulworthiales Faleri Immersed wood blocks ~ Cumberland Easy Bay [11]
alerion
et al.
Microascales Ceriosporopsis Immersed wood blocks ~ Cumberland Easy Bay [11]
et al.
Monodictys Immersed wood blocks ~ Cumberland Easy Bay [11]
et al,
Sordariales Chaetomium Macroalgae (Palmaria Stinker Point at Ele- [7,10]
decipiens); Sediment phant Island; Weddell
Sea
Trichocladium  Sponge; Wooden baits  Fildes Bay at King [9,12]
George Island; Terra
Nova Bay of Ross Sea
Xylariales Hans fordia Sediment Weddell Sea [10]
Basidiomycota Wallemiales Wallemia Sediment Weddell Sea [10]
Cystofilobasidi-  Cystofilobasid- Macroalgae ( Monos- Fildes Bay at King
. o (8]
aceae ium troma hariotii) George Island
Zygomycota Mortierellales Mortierella Macroalgae ( Acrosi- Admiralty Bay at King [7-8]
phonia arcta, Pyropia George Island; Stinker
endivii folia) Point at Elephant Is-

land;
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Fig. 1 The reported secondary metabolites of Antarctic marine filamentous fungi
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