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Flying in silence: Echolocating bats|

to avoid sonar jamming

Chen Chiu, Wei Xian, and Cynthia F. Moss*

Neuroscience and Cognitive Science Program, Department of Psychology, University of Maryland, Col

Edited by Nobuo Suga, Washington University, St. Louis, MO, and approved June 16, 2008 (received f|

Although it has been recognized that echolocating bats may experi-
ence jamming from the signals of conspecifics, research on this
problem has focused exclusively on time-frequency adjustments in
the emitted signals to minimize interference. Here, we report a
surprising new strategy used by bats to avoid interference, namely
silence. In a quantitative study of flight and vocal behavior of the big
brown bat (Eptesicus fuscus), we discovered that the bat spends
considerable time in silence when flying with conspecifics. Silent
behavior, defined here as at least one bat in a pair ceasing vocaliza-
tion for more than 0.2 s (200 ms), occurred as much as 76% of the time
(mean of 40% across 7 pairs) when their separation was shorter than
1 m, but only 0.08% when a single bat flew alone. Spatial separation,
heading direction, and similarity in call design of paired bats were
related to the prevalence of this silent behavior. Our data suggest that
the bat uses silence as a strategy to avoid interference from sonar
vocalizations of its neighbor, while listening to conspecific-generated
acoustic signals to guide orientation. Based on previous neurophys-
iological studies of the bat’s auditory midbrain, we hypothesize that
environmental sounds (including vocalizations produced by other
bats) and active echolocation evoke neural activity in different pop-

®
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Key takeaway I‘n

Echolocating bats, such as the big brown bat,
utilize periods of silence to avoid sonar jamming
from conspecifics, allowing them to effectively
navigate and orient in complex acoustic
environments.

Additional topics discussed in the document are:
Echolocation strategies in bats, Passive listening
in animal navigation, Signal interference and
jamming avoidance in animal communication
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The highest risk factors for the transmutation (or mutation) of [E]
bird flu (avian influenza), particularly into a form that could
1 - = = potentially infect humans and cause a pandemic, include:

1. Human and Animal Interaction: Close contact between

humans and infected poultry or other birds is a significant Al : R e Se a rC h

risk factor.

N

. Virus Genetic Mutation: Influenza viruses, including avian

Assistant (coming Fall 2025)

flu, can mutate rapidly. This mutation can potentially make

¥ the virus more capable of spreading among humans.
2 = : : = 3. Poultry Farming Practices: Intensive poultry farming,
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spreading and mutating. Poor biosecurity practices and dO cume ntS - as k n atU ra |

failure to cull infected birds quickly also contribute to the
risk of mutation.
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The discovery of chemical reactions is an inherently
unpredictable and time-consuming process(1). An
attractive alternative is to predict reactivity, although
relevant approaches, such as computer-aided
reaction design, are still in their infancy(2). Reaction
prediction based on high-level quantum chemical
methods is complex(3) even for simple molecules.
Although machine learning is powerful for data
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Materials Transactions, JIM, Vol. 41, No. 11 (2000) pp. 1372 to 1378
Special Issue on Bulk Amorphous, Nano-Crystalline and Nano-Quasicrystalline Alloys

(©2000 The Japan Institute of Metals & *ﬁ;;.sn

The study calculates chemical mixing enthalpy and
Calculations of Mi.Xing Enlhalpy and Mismatch Entl‘opy for mismatch entropy for 6450 a[[oys in ternary

Ternary Amorphous Alloys amorphous systems, revealing key factors

influencing amorphous-forming ability.
Akira Takeuchi and Akihisa Inoue

Institute for Materials Research, Tohoku University, Sendai 980-8577, Japan Additional topics discussed in the document are:

Chemical mixing enthalpy (AH**™) and mismatch entropy normalized by Boltzmann constant (S, /kg) corresponding to the three He .
empirical rules for the achievement of high amorphous-forming E[:hilily (AFA) wefe calculated with thermodynamical functions for the gross Em p! rical rules for a morphous-form ng
number of 6450 alloys in 351 ternary amorphous systems. The temary amorphous alloys have AH™ of —86 to 25kJ/mol and S, /kg of ab|[|ty
1.0 x 10~ 10 5.7. The average values of AH®™ and 5, /kp are calculated to be —33 kJ/mol and 0.33, respectively. The 30 alloys in 9 temary . . .
amorphous systems including 10 alloys in Ag—Cu-Fe system have positive values of AH ™, Most of the temary amorphous alloys have the Thermodynamical factors in alloy evaluation
values of AH™ and §, /kp inside a trapezoid region in A H"*™ — log (S, /ky) chart except mainly for the H- and the C-containing alloys, H i H¥
Si-W-Zr system and the 32 alloys having positive values of AH®™ The analysis of AEA was carried out for typical five ternary amorphous Trends in chemical m IXing entha lpy and
systems. The following four results are derived. 1) Al-La-Ni and B-Fe-Zr alloys have high AFA in accordance with the concept of the three entro py
empirical rules. 2) The further multiplication of alloy components causes an increase in the AFA of Al-B-Fe alloys. 3) Thermodynamical
factors represented by melting temperature and viscosity at the melting temperature are required for evaluation of AFA for Mg- and Pd-based
amorphous alloys. 4) A tendency for log(Ss/kg) to increase with decreasing AH®™ is recognized in each alloys system, implying the (EE}EE Iﬁﬁ)
stabilization of an amorphous phase against solid solution and intermediate phase.

(Received July 3, 2000: Accepted August 29, 2000)

Keywords: mixing enthalpy, mismaich entropy, amorphous alloy, lernary system, amorphous-forming abiliry

amorphous alloys, to calculate the mixing enthalpy and

1. Introduction mismatch entropy of the temary amorphous systems, and to .

analyze the amorphous-forming ability (AFA) of the temary ETFHTRERIE CURER) N

Recently, Inoue er al. proposed three empirical rules for the  systems.
achievement of high glass-forming ability (GFA) in metal-

lic glasses:? 1) multicomponent alloy systems consisting of 2. Calculation Method NERNE: EETEEFTRE. SROERY, GEE
H___ . more than three elements, 2) significant difference in atomic )
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Cationic lipid-mediated delivery of proteins
enables efficient protein-based genome editing
in vitro and in vivo
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Blood-cell-free circulating micro-RMAs (miRNAs) have been proposed as potential accessible biomarkers for neurodegenerative
diseases such as Parkinson's disease (PD). Here we analyzed the serum levels of 377 miRMAs in a discovery set of 10 idiopathic
Parkinson's disease (IPD) patients, 10 PD patients carriers of the LRRK2 G2019S mutation (LRRK2 PD), and 10 controls by using
real-time quantitative PCR-based TagMan MicroRNA arrays. We detected candidate differentially expressed miRNAs, which were
further tested in a first validation set consisting of 20 IPD, 20 LRRK2 PD, and 20 control samples. We found four statistically

significant miRNAs that were downregulated in either LRRK2 or IPD (miR-29a, miR-29¢, miR-19a, and miR-19b). Subsequently,
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Arabidopsis (6)

Jiang, W., et al. (2017). "Significant enhancement of fatty acid composition in seeds of the allohexaploid, Camelina sativa,

using CRISPR/Cas9 gene editing." Plant Biotechnology Journal 15(5): 648-657.
The CRISPR/Cas9 nuclease system is a powerful and flexible tool for genome editing, and novel applications of this
system are being developed rapidly. Here, we used CRISPR/Cas9 to target the FAD2 gene in Arabidopsis thaliana an
in the closely related emerging oil seed plant, Camelina sativa, with the goal of improving seed oil composition. We
successfully obtained Camelina seeds in which oleic acid content was increased from 16% to over 50% of the fatty
acid composition. These increases were associated with significant decreases in the less desirable polyunsaturated
fatty acids, linoleic acid (i.e. a decrease from similar to 16% to <4%) and linolenic acid (a decrease from similar to
35% to <10%). These changes result in oils that are superior on multiple levels: they are healthier, more oxidatively
stable and better suited for production of certain commercial chemicals, including biofuels. As expected, A. thaliana
T-2 and T-3 generation seeds exhibiting these types of altered fatty acid profiles were homozygous for disrupted
FAD2 alleles. In the allohexaploid, Camelina, guide RNAs were designed that simultaneously targeted all three
homoeologous FAD2 genes. This strategy that significantly enhanced oil composition in T-3 and T-4 generation
Camelina seeds was associated with a combination of germ-line mutations and somatic cell mutations in FAD2 genes
in each of the three Camelina subgenomes.

Liu, L., et al. (2021). "Enhancing grain-yield-related traits by CRISPR-Cas9 promoter editing of maize CLE genes." Nature
Plants 7(3): 287—+.
Several yield-related traits selected during crop domestication and improvement(1,2) are associated with increases i
meristem size(3), which is controlled by CLE peptide signals in the CLAVATA-WUSCHEL pathway(4-13). Here, we
engineered quantitative variation for yield-related traits in maize by making weak promoter alleles of CLE genes, anc
a null allele of a newly identified partially redundant compensating CLE gene, using CRISPR-Cas9 genome editing.
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