There Are Approximately 4,000 Species of Frogs

Here are a few of them
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Interesting. Very, very interesting!

Biologically active peptides, amines, steroidal bufadienolides, and
samandarine alkaloids represent some of the classes of compounds that
amphibians elaborate and store in granular skin glands, apparently for
chemical defense against microbial skin infections and/or predators.

However, the wide variety of lipophilic alkaloids, discovered in skin of

dendrobatid frogs, do not appear to be synthesized by such frogs, since
captive-raised dendrobatid frogs completely lacked such alkaloids, but
could sequester alkaloids unchanged into skin. Ants, beetles, and
millipedes were found to represent the dictary source for many of the
"dendrobatid alkaloids".

Chopping Down The Tree Of Life

The Tree of Life

Archaea

|
¢ "eucarya

The frogs of the world
have a few health problems

INTEGRATED RESEARCH CHALLENGES IN ENVIRONMENTAL BIOLOGY

‘lﬂ SKX| The Global Decline of Amphibians

v
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HOST-PATHOGEN BIOLOGY AND THE GLOBAL DECLINE OF AMPHIBIANS
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of Solar
a Factor in Amphibian Decline in Montane Habitats

Duration: February 1999 - September 2003
4 Principal Contact: Dr. Edward E, Little, USGS
Columbi Center

molunteer monittir

The National Newsbetter of Volunteer Water Quality Monitoring
Vol 10, Mo 1, Spring 1998

Wote; This information is provided for reference purposes only
Although the information provided here was accurate and current when
first created. it is now ousdated

Amphibian Decline: Monitors Search for Answers

W\J:‘?‘ S . Endangered Frog IL“)J
l,@ Research Centre Griffith

Trai ning UNIVERSITY

1.Declining populations

2.Increased incidence of deformities

IN SEARCH
QETHE
GOLDEN FROG

MARTY CRUMEP
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US Endangered Species:
Amphibians

Species Name

Coqui, golden | Elsutherodactyius jasperi)

Frog, Calffornia red-legged ( Rana surora draytoni)
Frog, Chiricahua leopard | Rana chiricahuensis)
Frog, gopher ( Rana capito sevosa)
Frog, mountain yellow-legged | Rana muscosa)
Guajon ( Heutherodactyius cooki)

Barlon Springs ( Eurycea sosorum)
Salamander, California tiger ( Ambystoma c aiforniense)

, Cheat Mountain { Plethodon nettings)
Salamander, desert slender ( Batrachoseps aridus)
Salamander, flatwoods | Ambystoma cinguiatum)
Salamander, Red Hills { Phasognathus hubric hi)

" San Marcos ( Eurycea nana)

Salamander, Santa Cruz long-toed ( Ambystoma macrodactylum croceum)
Salamander, Shenandoah | Plsthodon shenandoah)

, Sonora tiger ( Ambystoma ftignnum stebbins))

 Texas blind { Ty ratfibuni)

Toad, arroyo (=arroyo southwestern) ( Bufo calfornicus (=microscaphus])
Toad, Houston | Bufo houstonensis)

Toad, Puerto Rican crested ( Peftophryne lsmur)

Toad, Wyoming { Bufo baxieri {=hemiophrys])

AUSTRALIAS DECLINING FROGS

+ Aemoured Mist Frog, Liforia karica

+ Mournain Mist Frog. L. nyakalensis

Southem Gasic-brooding Frog, Rheabakichus shus
Northern Carstric-brooding Frog, R viteilinus

+ Sharp-sncied Dy Frog, Taudactfus aculimetis

+ Southern Day Frog, T, diumus

+ MNorhaen Tinker Frog, T. meaphius

+ Green and Golden Bell Frog. L. aures
Yellgw-5potind Troe Frog, Litna castanes

Freyciners Frog. L freycingd

Grean-ayed Trae Frog, L. genimaculats

Watertall Frog, L. nanncds

+ Wallum Sedge Frog, L. olangburensis
siscae Tree Frog, L. pearsantina

Eungela Day Frog, T. eungeiiansis

‘Waum Froglel, Grinla Sanufa

Fleay's Bared Frog. Mixophyes faay’

« Giaed Basmed Frog, M, Seratis

« Southern Comoboree Frog, Pssudophnme comoboree

Tarahumara frog (Rana tarahumarae) in Mexico.

o

Flg. 1. Range of the Tarahumara frog, Rana teralumarae. Copper smeliers are at Douglas, AZ (now
closed), and Cananea and Nacoran, Sonor. Histoncal locations inchude both surveyed populations
that appeared stable, and unvisited historical localitics (Campbell 1931; Litte 1940; Williams 1960;
Hale etal. 1977: Hale and May 1953; Hale and Jarchow 1955).

No. of frogs captured

250

W Juveniles
Adults
0 -
7 7T 7T 81 Br 85 &7 B9 91 93

We conclude that the Tarahumara frog is not threatened with
zxtinction throughout its range at this time, although the sudden
declines and local extirpations in northern populations, coincident
with declines of leopard frogs, are a serious concern.
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Over 100 Frog Species Discovered in Sri Lanka

BEROW) 575

NI
SR LANKA

Declines in the US are particularly serious in:
California

The Rocky Mountains

The Southwest

Puerto Rico.

Worldwide, decline "hot spots" also include
Australia and Central America.

£con
o

&

Hengra
vins

- .lnﬁ:‘.
B tancangersd or vuneruise) I andangeres emwsovinus T —
Sapryiococeus s
Figeee 2. G

P i Tnihis
5 endusgeoed; orangs bars ia-

dicate the mammber

e froem Fatsch 2008

Frog Legs
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Andrew Blaustein
and friends

Andrew Blaustein at work
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Frog Eggs

Developing Frogs

[ AGRE V"= TROUBLE FOR FROGS

problem getting to the eggs. UV-B rays can stop frog
eggs from hatching.

Scientists also think

UV-B rays can causa frogs to ba born with extra legs

‘or make othar weird things happan to their bodies.
u Grone Trouble:

Possible causes of declines and malformations

1. Increased levels of UV-B radiation
2. Chemical agents esticides, herbicides, fertilizers)

3. g{]
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The frequency of
20 amphibian
- @ Ribsiroia absent malformations in
9 relation to the
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g %0 absent, deformities
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Johnson, PT), KB Lunde, EM Thurman, EG Ritchie, SN Wray, DR
Sutherland, JM Kapfer, T Frest, ] Bowerman and AR Blaustein,
2002. Parasite (Ribeiroia ondatrae) infection linked to
amphibian malfermations in the western United

States. Ecological Monographs 72:151-168,
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Hypothesis:

Frog declines and deformities

are due to UV-B damage

and pesticides that weakens their
immune system, making them more
susceptible to parasitic infections.

Sounds like “Frog AIDS”

Blaustein References

Blssicn, A K.

esccker, I, Chivers [P and B0, Anshomy, 1997, Ambiost UV-8 ptsban crbryos. Proceed
my of Scwnces. 137113737

the Nasonal Ac

isssicin, A K. Hoftnun, P 1)
Comonation liskogy. 101195

iesccker. §M. andd 1B, Hays, 1996, [3NA repair asd resistance b solar U7V-1) radiasion i ogps of e mod-icgged g

Bisstcin, A R, and 018, Wake 1993, The pussie of declining smpbibizs popalstions. Sciemstic Americss

Hoki, 10, and A K. Blusicn, 1997, The effiocn of b

hip on mceactions between ladpolks of Rass coscadas, Ecology TR 1221735,

Hoikie, I, Wall, 5., nd A B Blassicin, 1996, Coneus-depesdent Lis discrissingsion in larvac of he ssasblod salerunder. Animul Bebavios. 321731

Kieseeker, I ind A K. Bilussiein. 1997, Fopelaton deferences
cology, TRITS 1760,

d oo (Rama s Rans cabesbeiana).
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“These pristinge mow

Q: Who allows this?

A: The EPA:
Agricultural runoff is exempt from
The Clean Water Act

See: http://www.epa.gov/region5/water/cwa.htm

Afrazine Application on Com Crops

by State, 2001
State Pounds of Atrazine
CO,GA KY. | Between 166,000
NC. D, NY. | and 1,915,000
PA 8D, TX, W1
ML MO, MN | Between 1,915,000
and 3,664,000
KS. OH Between 3,664,000
and 5,415,000
NE Between 5,413,000
and 7,162,000
W IN Between 7,162,000
and 8,911,000
I | Between 12,400,000
and 14,158,000

Mo data or very little data:

AL AR, AZ, CA, CT, DC, DEFL. ID,
LA MA. MD, ME, MS, MT. NH. NJ,
NM, NV, OK, OR, RI, SC, TN, VA, VT,
WAL WY, WY

Herbicide:
Atrazine Usage: 2001
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*endocrine disrupter
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MEDIA ALERTS ARCHIVE
July 8, 2002

DEFORMED FROGS FORM WHEN PARASITES AND PESTICIDES
COMEINE

This Story

The Environment Pesticides, Parasite May Cause Frog
Deformities

Interested? Go on a jungle safari.
Only in India...

Hermaphrodite Frogs Caused By Popular
Weed Killer?

Northern Prairie
Wildlife Research Center
Bialagical Resources Division
U5, Geological Survey
Jamestown, North Dakota

it/ e WS S S0/ Rarcam

Locations of Reports: Sampling Effort

Return to NARCAM Contents

Counties with:
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EnshNs mEmEes:
Counties with:
B 1site
2 sites
3 sites
4 sites

5 or more sites
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Minnesota™

Counties with:
W i

2 sites

I sites

4 sites

5 or more sites

* State slogan: Land of 10,000 lakes

How many species have been reported with malformations?

All reports (n-%35)% 54 species in 44 states and 4 provinees

Reports with sample size =10 35 species in 37 states and 3 provinces
Report's sample size: nzl nz10
(n=35)
Specics that were anurans. Bl.9%
Species that were salamanders: 17.1%

(n=835) (n=462)
Repons of malfomed anurans: 96.4% B3
Repons of malformed salamanders: 3.6% 1.7%

How many verified reports have been submitted?

Report's sample size: n=1  nz10

No. of reports to date (Dec. 2000): 1959 922
No. of reports with cases of malformations: 835 462

Which species appear the most in reperts of malformations?

Report's sample size: n=l n=l
M. Leopard Frog {Rana pipiens) 295 35.3%
Gireen Frog (R, clamitans) 124 149%
Bullfrog (8. ¢ i) 84 10.1%
Pacific Tree Frog (Prewdacris regilla) M 40%
Mink Frog (R, seprentrionalis) 22 26%
Wood Frog (R, syivatica) 9 35%
Amenican Toad (Bufo americamis) 46 5.5%
Cricket Frog (Aeris crepitans) 4 1L7%
S. Leopard Frog (R. sphenocephala) 15 18%

Uiy Treeloy (Hvla chrysoscelis & versicolor) 14 1.7%

Total 677 81.1% 410 88.T%

Other specics 158 18%% 52 11.3%
Tuotal B35 100.0% 462 100.0%

From which states & provinces have we
received the most reports of malformations?

Report's sample size: nzli
Minnesota 181 21.7%

Vermont 100 12.0%

New Hampshire 41 49%

Wisconsin 102 12.2%

[linois 6 31%

Michigan I 46%

New York % 35%

Quehee 14 1%

Ohio 23 28%

Oregon 8 34%

Califomnia 20 24%

Washington 17 2.0%

Mussoun 6 1%

T 377 K1T%
Other states & provinges &5 18.3%

Total 462 100.0%
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Some background first.

A 21st Century Dilemma:
Microbial Drug Resistance*

Top Ten Drug-resistant Microbes

Microbe
Enterobacteriaceae

Enterococcus

Haemophilus influenzae

Mycobacterium tuberculosis

Nisseria gonorrhoea

Disease
bacteremia, pneumonia
wound infections

bacteremia
wound infections
meningitis, otitis media

pneumonia

tuberculosis

gonorrhea

Resistance
aminoglycosides
B-lactams
chloramphenicol
trimethoprim
FQs
aminoglycosides
B-lactams
erythromycin
glycopeptides
B-lactams
tetracycline
chloramphenicol
trimethaprim

aminoglycosides
ethambutol
isoniazid
rifampin

B-lactams
tetracylcine
FQs

*See: htm

Microbe Disease Resistance

Plasmodium falciparum malaria chloroquine

Pseudomonas aerogenosa bacteremia, pneumonia aminoglycosides

UTIs B-lactams

tetracycline
TMX

Shigella dysenteriae severe dysentery ampicillin

chloramphenicol
tetracycline
TMX
Staphylococcus aureus bacteremia, pneumonia chloramphenicol
wound infections macrolides
trimethoprim
FQs
B-lactams
tetracycline
glycopeptides?

Streptococcus pneumoniae meningitis, pneumonia aminoglycosides
chloramphenicol
macrolides
penicillin

Louis Pasteur
(Famous French
Microbiologist)

“Luck favors the prepared mind.”

Linear p-helix
Gramicidin A

Rene Dubos*
Discoverer of
Gramacidin

*also coined the term: “mediical ecology”
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Gramicidin

Side View

Cramicidin & 3 much studied channel “protein”. this structure, obtained by molecular dynamics (Jacobs and
Brennaman), i shows with the surface in mesh form. the backbone bonds are in gold, the side chaing in white,
in the chanmel itsell are waters, the ehannel first appears in surface whea a probe radsus of 1.0 angstrom b used,
It ot before, making it quite narrow for the water colamn.

Michael Zasloff

The African Clawed Frog

s

Life Cycle of Xenopus laevis
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Transgenic frogs

A binary transgenic system used often in flies has been
successfully adapted to

drive ti g expl ion in p | By Jonathan B
Weitzman

The binary Gal4-UAS system has been used to drive the tissue-specific
expression of transgenes in a number of animal models. In the February
5 issue of Proceedings of the National Academy of Sciences, Katharine
Hartley and colleagues at the Wellcome/CRC Institute Cambridge, UK,
report application of the Gal4-UAS system to create transgenic Xenopus
(Proc Nati Acad Sci USA 2002, 99:1377-1382).

Examples of in situ hybridization in Xenopus laevis tad poles
~ s
» 5 {

22



Selected References

1 KiK. e € Amaya. Transpenic Xgeopy o
patudason Duveicpment, 1096, 123141 p. 31733183

2 Amars, E and KK, Krod, &
Edioes. 1996, Humana Press: Towowa, N.J

. Sharpe and | Masos,

Pl Trars. Rt Soc. Lond B, 1984, 307 p. 19300,

2. Gerhan J_ stal.

& Wtler, R Euty smbvyonic deveiopment of Xanogus iaevis. Methods Cell Bicl, 1991, 3 p. 65111

S raciaser B atal. X saton. Dev. Dynam. 1992, 195 p. 290-
Deveiopment

6 Lalar, T_C. Whillskee and D. DeSimons, inlsgin 6 is
1904, 172

Ouwsiopment, 1987, 99 5, 334

T.Smm AG A

B St WE. and M astandd, st Xursh8 ANA scts sarty)
Cell, 1061 4T:p. 753765

0.5, WC. and M Hastaed
ambryos. Cel, TAZ TOSK p. 42600,

10, Lemairs, P K. Gamet, and 2. Gurdon,
& complete Coll, 1095 B0 p 8584

2" Cleaning™

2| All frog tanks are cleaned 3 times per week (usually Tu, Th
4 Sat). Tanks are drained, leaving an inch or two of walter in the £

¥ bottom, and uneaten food is swept down the drain. The tank

walls and floor are gently scrubbed and nnsed down and thend

the tank is refiled. The tank scrubbers are treated with

ethanol and rinsed between each tank. We use drain covers

*current situation

Michael Zasloff References*

Matsuzaki K, Mitani Y. Akada KY, Murase O, Yoneyama S, Zasloff M, Miyajima K.
\ i gism between antimicrobial peptides magainin 2 and PGLa.

Y
Biochemistry. 1998. 37:15144-53.
PMID: 9790678

Tobian JA, Drinkard L, Zasloff M.
tRNA nuclear transport: defining the critical regions of human tRNAimet by point mutagenesis.

Cell. 1985. 43:415-22.
PMID: 3852693

* note the shift in research interests

Magainins:

1. Amphipathic peptides (21-26 AA residues)
2. Found in frog skin

3. Form right handed helixes

4. Have anti-bacterial (both gram + and gram -},
anti-fungal, and anti-protozal activity

5. They form pores in lipid bi-layers

Structure Of Magainins
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3-D Structure Of Prototypical Magainin

N-terminus N-terminus

C-terminus

Wheel Structure of Magainin 2

EF
N K F 8
F
A
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L
K K V
Magainin 2

Behaves chemically like Gramicidin

Natlonal
Library
of Medicine

Chpboard Details

Limits Previearindax

History
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— 1z Biochem Pharmacol. 1990 Feb 15:39(4):625-9.

Magainins: a new family of membrane-active host defense peptides.

Berkowitz BA, Bevins CL. Zasloll MA.

Mode Of Action Of Magainin

Mechanism of action of magainin

RN

binding pore formation

AR,

—..
translocation
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Each species of frog produces between 8-10 different
kinds of magainin. Since there are approximately

4,000 frog species still out there, some of these magainins
may prove useful for each of our own antibiotic needs.

Sometimes Its Easy Being Green!

Sometimes its not!

*You never know when you might need one!
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