élﬁ %ﬁmBIOLO GY
LETTERS

e R gmal NI

201781287

= Em—

ﬁi&%’ﬁﬁﬂfﬁﬂﬁ
Eoo TR 2H

N4 %5E R
M4 ?

HEHY  JRAER



EIHSEIREE « © ¢ ¢ ¢
—— KA 2 B IR A
SCARF)REE » ¢ ¢ ¢ ¢ ¢
——E i, B R Tk
BEEIRR e ¢ o ¢ ¢
—— 0 4 Rk ?

IBR
— “HEEWNRAL”

gﬁg‘ag. e o o o o

s miE A :
SKIELY DNIE B8 TR 2F XEE
BT B T XA



BIOLOGY

D
A, HANRFTRKALEZ R LR
= 1920155 5K A1 )T 4.,
\J J
...................................................................... 0
I0RIRIER FBAR&FR: ETERA

\:h\\: -+ 11 \h—h—_/\ = AN N
BE AR LR %if\lj’,exaijzexce entlIE—TRE—1TFH, K
AN, BAGBAA RS K | | DDA,
TR, BAMRL2AETHE | 0 HAEERRA:
Rty 2 Sk BIRE TR R I (AK) . WEEE, ST TR, RE
BB SRk A AR, § | B
% BT RRERRA AFL | ¢ R 5 T8 2R
L RAST.
| | B LERR—RHHT
L RERELR, SRS
LI, o5, BEXH, KEE
. EHAE%: TE, BB, KW
L OERMURPPTIHE : S8R
B2-2-1 HE e A K L) BEEH, HHEAIRE S B 2

EMhAHFREENRGER | g\ WA RIFBLE, BN —S5Re
P BRI RS, M-SR, RRSE AIDREIET2E

| Ssenms. B9 EARRIRSIT S,
| EE-BURSEMRROABDERERER, IR
D RSB CEBM” R ET O AIRPIRA R,
| - BeEAPEEORNSBRDREER=SRES,
LA SIS OIRRINERBIRE ?
: BENEREERXASEON RIEE RN

X
i oy

(o}

M2-2-2 f&E g% :
DR E R E KA, FTARE A ) MR UMEREE M NAB 2
PRI E FEEET, \

E: BCEEAEXRNERITRENETS, XIEXRHERE—
YL T, REK TBIMK Ti%, WHE ST REHSR
:Oi. i%amo
PA

Dkl (FHHIR) - KidemFEF 2013,



ik
LRE

T okt — 2 e
2, MPEEGEELE I
BIOLOGY LETTERS

ia]: ERER, XTNEEHMEEN ?

EF: PARN: SRUEPFE TS, USHRED
A, XRHES, 8 S TARED, ERITISHE
AR,

HRBX: XANZ—TR, BRI IATHUROTTE
2, EHEK, BERAMWSKERN BB I E2HTHY
B BFAVBpE S EVHR U N B b fll 89T B K&
8]: BEARER —IKINB B FEBSKWIA ?

& BUSMRRRHIUEERENBOTHMR, MBS
BENFARAEESR . BNXA, HTAEREADITIR

BRI CEE M,
B: BB, TEINERANBRIEHFI=HR
A? ; B2-2-4 EAE A&

& I IBREMERS. MRS HBEOVEIEIHT
AR, EXNNBE#TEENIZEPS S SPSAIPRESIPIR
HEYER,

ia]: FEHENBRIRE2HIEIAR ? WREH
18, BRORAEKE I UREEKRK, ESEHE—TNE

a8 ?
& DREDY:
UFRIFBASSR (ERAEEVBE BEESESN | | mo2s cesIfss
g8 R TP Rl
ARESIR (SORERNABIEEE WS ERN | P
E e
SCI—(XHAT Pest management science ettt e e e e :

(The interactions between gut microbiota and entomopathogenic
fungi: a potential approach for biological control of Blattella ‘
germanica (L.).) %K;i’



The interactions between gut microbiota and ento-
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Abstract

BACKGROUND:

Metarhizium anisopliae and Beauveria bas-
siana mainly infect insects through the cuti-
cle; gut infection occasionally occurs. Mi-
cro-organisms existing in the gut may play
a crucial role in the evolution and ecology
of host defenses against fungal pathogens.
To evaluate whether the gut bacteria partic-
ipate in antifungal activity, and to deter-
mine their role in host protection, the inter-
actions between gut bacteria and M. an-
1sopliae and the diversity of gut microbiota
in cockroaches were studied.

RESULTS:

An oral feeding test showed that the mor-
tality of conventional cockroaches was sig-
nificantly lower than that of germ-free
cockroaches; both gut homogenates and
aqueous fecal extracts showed antifungal
activity, but the samples from germ-free
cockroaches did not. Twenty-two bacterial
strains with antifungal activity and sidero-
phore-producing ability were isolated from

German cockroach  The gut microbiota

strain

the gut and feces of cockroaches. Using
high-throughput sequencing techniques, a
total of 23 different phyla and 212 genera
were detected. The composition of the mi-
crobiota of the hindgut was vastly different
from those of the foregut and midgut; high-

Figure 2. Antifungal activity of the aqueous fecal
extracts and gut homogenates from conven-
tional cockroaches against M. anisopliae on PDA
plates 3 days post-incubation. 1, negative con-
trol: sterile water; 2, foregut homogenate; 3,
midgut homogenate; 4, hindgut homogenate;

5, agueous faecal extracts.



er diversity and abundance of Bacteroides
and Pseudomonas were found in the hind-

gut.

CONCLUSION:

The gut microbiota of German cockroaches
may play a critical role in protecting cock-
roaches from fungal invasion and coloniza-
tion. Removing certain bacteria from the B.
germanica microbiota may facilitate micro-
bial control using fungal pathogens. ©
2017 Society of Chemical Industry.

Rarefaction curves

—1
—s_m
—s_h

400

300

200

Sobs index of OTU level

100

T T T
10000 20000 30000 40000

Number of Reads Sampled

Figure 4. Rarefaction analysis of the different
samples. Rarefaction curves of OTUs clustered at
the 97% phylotype similarity level. Sobs repre-
sents observed number of species.
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Figure 9. Heatmap of the top 50 most abundant genera in bacterial communities detected in the nine
samples. Dendrograms for hierarchical cluster analysis grouping genera and sample locations are
shown at the left and at the top, respectively. The color scale represents the normalized values of rela-
tive abundances by log10. Zero values were added as 1 and log10 transformed.
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{Temporal variation in pelagic food chain length in response to environmental

change)

Climate variability alters nitrogen cycling, primary productivity, and dissolved
oxygen concentration in marine eco- systems. We examined the role of this vari-
ability (as measured by six variables) on food chain length (FCL) in the California
Current (CC) by reconstructing a time series of amino acid-specific d15N values
derived from common dolphins, an apex pelagic predator, and using two FCL
proxies. Strong declines in FCL were observed after the 1997-1999 El Nifo
Southern Oscillation (ENSO) event. Bayesian models revealed longer FCLs under
intermediate conditions for surface temperature, chlorophyll concentration,
multivariate ENSO index, and total plankton volume but not for hypoxic depth
and nitrate concentration. Our results challenge the prevalent paradigm that
suggested long-term stability in the food web structure in the CC and, instead,
reveal that pelagic food webs respond strongly to disturbances associated with

ENSO events, local oceanography, and ongoing changes in climate.

Our oceans are changing at a
rapid pace, altering the popu-
lation dy- namics of species
with important ecological con-
sequences over entire ecosys-
tems. Over the past century,
changes in the physical and

chem- ical environment of
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marine ecosystems have altered bio-
chemical cycles and primary production
and influenced the phenology and dis-
tribution of many species . Productivity,
a primary factor influencing species di-
versity and food web stability , has de-
clined in some ocean basins , with im-
pacts on component species. In the
Bering Sea, for example, marine mam-
mal and bird populations have de-
creased in abundance in association
with decreased carrying capac- ity re-
lated to climate change . El Nifho South-
ern Oscillation (ENSO) events, a domi-
nant physical mode of interannual cli-
mate variability with global effects, are
projected to become more frequent
and intense than in the previous dec-
ades . Within the past 50 years, two ex-
treme El Nifio events (the warm phase
of the ENSO) occurred only 14 years
apart (1982-1983 and 1997-1998); they
markedly reduced the abun- dance,
survival, and fitness of many species
and drove significant changes in com-
munity composition . Although the im-
pacts of environmental variation on

specific marine taxa have been studied

for some time, less is known about
its impacts on pelagic food web dy-
namics because of a lack of availa-
ble methods for measuring food

web length through time.
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