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Model Organism Exploring Life Limit — Plectus murrayi, A Free-living Nematode in

Antarctic Soil, and Its Environmental Adaptability
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Abstract: Antarctic soil metazoa is one of the most valuable bio-resources on the earth. Its adaptation of extremely harsh soil
habitats and ecological functions has always been one of the leading topics in evolution and soil ecology. Nematode Plectus
murrayi is one of the dominant continental organisms only found in Antarctica, and it is merging as a model organism for
studying on evolutionary biology in high stresses environment. This study aims to review the current studies of its phylogeny,
distribution, life cycle and the development in the laboratory, as well as its freezing and desiccation tolerance on a genetic level.
Compared to other Antarctic nematodes, P. murrayi prefers relatively higher moisture and lower salinity soil habitats, which
might be consistent with its broad distribution in more productive habitats of Antarctica. Due to the temperature and humidity
increasing in Antarctic McMurdo Dry Valleys (MDV), P. murrayi may become into the dominant continental animal in Antarctic
deserts. By researching on P. murrayi, we hope to be able to explore new connections between its adaptation and functional genes
that are responsible for stress tolerance and stoichiometric constraints (including the GRH and genomic streamlining). Based on

studies of short-term and long-term responses of P. murrayi to environmental stresses in Antarctica, it is possible to reveal the
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relationship between the evolution and ecosystem complexity, as well as the role of elemental stoichiometry in shaping

communities from more complex ecosystems.

Key words: McMurdo Valley Desert; Antarctic free living nematode; Ecosystem; Extreme dry and cold
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Fig.1 Low humidity dormancy of Antarctic nematode Plectus murrayi

X R A A2 O BR 22 LA YY) SR BT A B
B IR 1 DA L U A R, B
SR AAAHFRAEOK /Y P> DX, JHE - HERR I A ] BERAH
FREE, . RIERRLIE PN SEGiIfK, Lake
Fryxell XIrmiesh & &4 #% % T Lake Bonney
DI, RIETOHLAE & W S B 5E A R ry i, T
PN PN B iR 20 A AR L, ARSI R
A 1 kPR 2), AR A LTS AR Y £
SRR, T A PR PR R I 0 S 2 e, HoA
PRI 58 A E S, 8 RKER I r il 2k
B R T RS, AR, B,
R T IEN TR, Pomurryai AL T R
MRS o B Pomurryai WFRRE R | PR35 R K A 4 LA
LK HE A B i, DUBL A A
Caenorhabditis elegans %% , W Lhift—4E 7R 115
I FE A= 5 e O A s 5 s AL, e SR X
T 5 A AR BR

3 Plecut murrayi 9T EE 510

e ity 4 B 955 68 A ) 64 e 30 o T A 22 TR 22
LA B PR T g Ry A A i ) SRR PR 2R
HI T R 0 & v SR 2 1L AR B i PR IR 0 T R 28U )

Canagaphy: Shane Locffer

Taylor Valley

AL

B2 mMEREREZL LA Lake Fryxell #1 Lake Bonney A
REURLERAN). BEEES BB TER
Fig. 2 Distribution trend of soil nitrogen (N) and phosphorus (P)
contents in Lake Fryxell and Lake Bonney regions of McMurdo
Valley, Antarctica

PR VL7082, H A A % RGP A
W) 2o REAE R A BRI IR, B R UL Bl U 2 B A PR AY R
GEF IR 22—, SR R R, S ) B 45 X A ) 3 A
TR — HECRAEE R Ty, Bl . 5.
iR L pH AL, R AES ARG, BRI AHERY
A W PRHER BT R SR B4 B 1 10 BE ) AR SR 14 2
M

http://soils.issas.ac.cn



928 +

e %55 %

PR 7 v BR 22 LA 1 3RS ) 5 A W s A AR B
P> 200 A B e A DY AR R
(4 53 A 32 AT HLE IR R K 4y 3K B B
Plectus FhEE I LAY B B8 LT BAT MR A R7 5 B, 451
WA I Nostoc commone) Fl & #E (U Bryum
antarcticum)) R IT . P murrayi 76 & 648 R sh¥)
i R S VAN (PR AN S W SR =R @ L AT R A3
1 + e S

P. murrayi KZ WA TR T, e
Bl R R g = O, — e IR A KB
TR R YAE Plectus 16 5 M B A OCHEN 2
P murrayi il 09 £ KEE 7% ~ 10%07,
Courtright ZECVG B P murrayi 95 0] BE L PRAE 3578

AR, £ NHL-N. NOs-N ., AHUBRFHHLEL
AHLAR T Scottnema WINGE L, SIHA Plectus )
P, P omurrayi BAESALOTREE T8, T AEIE N AT
S AR 209 Sl Pomurrayi IO T RS
[EIEZS: R A IR 3PS A B R A S SR WA =X 7/ B o ) e @ e
B3R 7 A o A AL ) — N RRER S AR

HET, P murrayi #5345 1R 58 D) GE A 3 F4F
5 3l B 3 R0 4k Z2 RS N AL 5B 1 Vi LA AS ) b XA
WE5E, FEAS 2 I AT e A U A% JC vk b X ER AT TR
Ko BLAh, AN w2 LA TR AR IEA
RYL, — 84 (AN A )R BE S H AL 45 (n
KRR )E TR o XN 2 0 Hb X5 2 i —
AR 1),

Fx1 EMMEZFTTIESR P murrayi HIEHHGIBHIEHRE Adams )
Table 1 Biogeographic distribution of Plectus murrayi in Victoria Land, Antarctica
Hh B A7 Ak e~ K Bl R IR R AL 8] S 30k
Alanta Valley S 1 g Freckman and Virginia, 1993 [42]
Battleship Promontory + 4 1% Adams, et al., 2014, collected in 1993 [9]
East, middle and southwestern end 44 1% Adams, et al., 2014, collected in 1993 [9]
Garwood Valley Garwood Lake 44 1A% Adams, et al., 2014, collected in 1993 [9]
+ 13 A% Freckman and Virginia, 1998 [43]
Miers Clacier + 1 A% Adams, et al., 2014, collected in 1993 [9]
Canada glacier Near the glacier VKN T8 (R T AR I Adams, et al., 2014, collected in 1993 [9]
Waterfall (upper west) VK A fL g Adams, et al., 2014, collected in 1993 [9]
Lake Bonney T LB s 1% Adams, et al., 2014, collected in 1993 [9]
44 =] Adams, et al., 2014, collected in 1993 [9]
West lobe + 13 1% Adams, et al., 2014, collected in 2002 [9]
T 5RO Fr—AI% Adams, et al., 2014, collected in 2000 [9]
S48 1% Adams, et al., 2014, collected in 2003 [9]
T S®EE IO % Adams, et al., 2014, collected in 2002 [9]
Lake Chad 44 1A% Adams, et al., 2014, collected in 1995 [9]
Lake Fryxell 44 == Adams, et al., 2014, collected in 1990 [9]
413 1% Adams, et al., 2014, collected in 1993 [9]
S 4 i Adams, et al., 2014, collected in 1995 [9]
Huey Creek S 1 Fr—AI% Adams, et al., 2014, collected in 1999 [9]
Harnish Creek T SRR U A% Adams, et al., 2014, collected in 2000 [9]
South side 44 1% Adams, et al., 2014, collected in 2000 and 2002 [9]
South side T4 SRR U =2 Adams, et al., 2014, collected in 2002 [9]
South side + 13 1% Adams, et al., 2014, collected in 2003 [9]
South side near Green S 1 i Adams, et al., 2014, collected in 2003 [9]
Creek

Green Creek + 1 Barrett et al., 2006 [44]
Lake Hoare North side + 4 1% Adams, et al., 2014, collected in 1993 [9]
South side + 4 1% Powers et al., 1995 [45]
South side AEgREE L] K Adams, et al., 2014, collected in 1995, 1998 and 2002 [9]
North side 413 1% Courtright et al., 1996 [46]
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Lake Hoare South side + 4 1% Powers et al., 1998 [33]
North side 44 1A% Adams, et al., 2014, collected in 1999 [9]
North side +- 13 1% Courtright et al., 2001 [38]
South side S 1 1% Adams, et al., 2014, collected in 2001 [9]
South side + 1 1% Porazinska et al., 2002 [47]
+ 4 = Adams, et al., 2014, collected in 2002 [9]
South side 44 1% Adams, et al., 2014, collected in 2003 [9]
44 1A% Wall Freckman and Virginia, 1998 [43]
413 A Treonis et al., 2000 [71]
Taylor Glacier VKN TS B TR H Adams, et al., 2014, collected in 1998 [9]
Victoria Valley S 1 I Adams, et al., 2014, collected in 2003 [9]
Wright Valley Bull pass + 4 A1k Adams, et al., 2014, collected in 1990 [9]
Lake Bull 44 1% Adams, et al., 2014, collected in 2003 [9]
+- 3 A% Wall Freckman and Virginia, 1998 [43]
Koettlitz Glacier and RS =n Yeates, 1970 [48]
Southern Coastal regions (Bryum antarcticun)
WHLE S I Timm, 1971 [49]
WM
(Nostoc commune)
Northern Coastal Region + 13 i Barrett et al., 2006 [44]
Cape Hallett Edmonson Point ASRERG B M B A% Adams, et al., 2014, collected in 2003 9]
Bl HE Vinciguerra, 1994 [50]
+ 4 o= Adams, et al., 2014, collected in 1996 [9]
+ 4 A1k Adams, et al., 2014, collected in 2001 [9]
Luther Peak 44 1% Adams, et al., 2014, collected in 2003 [9]
Luther Vale South + 13 1% Barrett et al., 2006 [44]
Shackleton glacier Heekin Valley + 13 R Collected in 2017
Mt. Franke + 1 HP Collected in 2017
Mt. speed + 4 o Collected in 2017
Mt. Wasko + 4 HE Collected in 2017
Environmental History Canada Glacier 44 g Collected in 2017
Asgard Helo Pad + 13 1% Collected in 2017
Meserve Glacier Helo Pad + 13 28] Collected in 2017
Meserve Glacier Camp 4+ 1% Collected in 2017

W GMEFRE T, =0 ~20 540, K=21~200 4% M, =201 ~600 5ZH, F=601~ 1000 54,

4 Plectus murrayi R RZEXRE

CTEm S RAF e A IR s, s
Eudorylaimus . Plectus Fl Scottnema, 1F3iC#AYE
W FEIR A 32 B, B KBEMIFA 23 R,
Plectidae Z %1t £ 9 IA N2 Adenophorea Fi 5 P,
{H 2L R, T Secernatea YFIG R B 2 1)1
(Bl 3)o Plectus J&HEA RIS, B EAHRT

Secernetean H. A B % 3T B9 # S PV . Plectus
sp.(Plectidae)f& Secernetean fi¥)J5 2215 2R FU LR IRBE , 1%
ST RALEE T 75 0 AT A A LF e A 3 2R A ) A
YA, iR 221 AR AR SR E S
BReE AR R, TERFE L & Ml T HAH %
(s 55581

FIFZ LR A TERGE LT W, 1T LLUA ik
Z HUN R W Fh 2 (B ) R 48k F & R A 2 [ E
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V Rhabditina

81/1/1]99/1/0.5

IV Tylenchina

III Spirurina
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Il
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1
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Onchocerca ochengi
Onchocerca volvulus

Onchocerca gutturosa
Litomosoides sigmodontis
Acanthocheilonema viteae
Loa loa
Brugia malayi
Wuchereria bancrofti
Setaria labiatopapillosa

Ascaris suum

Anguillicola crassus

Plectus murrayi

Plectus sambesii

Trichinella spiralis

—E

Trichuris suis
Prionchulus punctatus

Romanomermis culicivorax

Enoplus brevis

IT Enoplida

Hypsibius dujardini
Gordius sp.
Tetranychus urticae Outgroup
Bombyx mori Species
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Fig. 3 Nematode phylogeny modified from Koutsovoulos’ work!*’!
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