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Interests

B Systematics, phylogenetics and evolutionary ecology of
the Lepidoptera and smaller_,-"‘insect orders
B The evolutionary dynamics of biological aposematism,
mimicry and camouflage, and the learning,
memorability and cogniation of the organisms involved
B Functional morphology j f
B Colonization and dlver5|f|cat|on of phytophagous
insects on plants o s it
B Technique development of pe 1: ct'quarantine
Inspection w
M Biodiversity databasing & Vb




Disjunctive distribution btw E & W Palaeartic

High mountain relict: Neo-endemism vs Palaeo-endemism

Minois nagasawara Matsumura




Insular differentiation in E Asian island arc

High insular differentiation - Eterusia aedea (Zygaenidae, Chalcosiinae)
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Hybridization zone & regional climatic features

Hybridization between “subspecies” caused by typhoon

Hypolimnas bolina
kezia

;
Taiwan

Hypolimnas
bolina bolina

Hypolimnas bolina fa, ‘ ) Hypollmnas bolina
jacintha "y = philippinensis



Biological mimicry & camouflage

How to deceive predators?

Figure 1. Mimicry and polymorphism in Papilio memnon.

The butterflies on the left column are toxic species (Pachliopta and
Astrophaneura). The butterflies on the right are females of the
palatable species Papilio memnon. Each female form of P memnon
is a precise mimic of a specific chemically-defended model. Notice
however the red "shoulders" of female P memnon which cause the
mimicry to look imperfect to us. Males of P memnon are all black,
not mimetic, and not polymorphic (bottom). The entire variation of
pattern in P memnon is inherited at one single supergene locus,
which the proposed research sets out to locate and identify.

Figure 2. Specimens of P. memnon heronus,
the subspecies found in Taiwan.

Several female forms coexist (male at the bottom),

most notably a tailed yellow form and an untailed
whitish form, which we propose to cross in order
to produce segregating families for the molecular
mapping of the supergene.

© Taiwan Forestry Research Institute




Functional morphology

Photonic features of the insect wing colouration subjective to temperature & humidity




Digital archive & biodiversity databasing

Integrating museum collection, literature & cyber-systematics

DigilLeps | A Cyber Collection of the Lepidoptera and Hostplants

Digileps | A Cyber Collecti...

DigiLeps

A Cyber Collection of the Lepidoptera and Hostplants

B PLUXSESERES
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Digital Archive Project for the Lepidoptera
and Hostplant Specimen Collection Housed in NSYSU
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Fun projects

Evolutionary histories of primitive fish & exploring mimicry in freshwater environments

Phylogenetics of bichirs (Actinopteryg
Cladista: Polypteridae) reveals a recent -

speciation of this ancient vertebrate lineage

LIN Si-Min', CHEN Ying-Rong?, YEN Shen-Horn*

Department of Life Science, Chinese Cuiture University; Z Department of Life Science, National Taiwan Normal University

MOTIVATION & RESEARCH BACKGROUND

® The family Polypteridae comprises at least 18 extant species and subspecies
of primary freshwater fishes restricted to the African continent (Gosse 1984;
Berra 2001; Britz 2004). The fossil record of polypterids could be dated back
to Cretaceous period. They are commonly considered the most basal group
of recent actinopterygians and show a puzzling combination of primitive and
highly derived characters (Patterson 1982; Gardiner 1984; Greenwood 19841
Gardiner & Schaeffer 1989). Their interesting, and unusual anatomy has
drawn the attention of murghnluglstu since their discovery at the start of the
18th century (Geoffroy 1802) until the present (Britz & Johnson 2003).
Recent studies reveal their sumﬂanty with ampmbmns in their neurarecepturi
and genomic d to be a well
known group for two reasans (1) most of po\yptend diversity was dnscavered
fairly early during the by
collectors, and (2) several systematic synopses of bichirs have been
puhlithed (Boulenger 1809; Poll 1841-42; Gosse 1988, 1990; Hanssens et al
1995; Schliewen & Schaffer 2006). Surprisingly, the internal phylogeny of
polypterids, however, was largely based on Daget's mwphclg?lcal survey in
, and has never been investigated using modern method
® The present study aims to resolve the phylogeny of bichirs, test the species
membership of several undescribed taxa, and estimate the divergence time
of the major clades.

RESEARCH STRATEG

® In total 48 bichir individuals representing 15 taxa, of which the collection

localties were roughly known, were obtained from tropical fish traders.

of bichirs all the original literature,

Aqualog's series and Ralf Britz's (The Natural History Museum, London)
personal advise.

Protocol of molecular work

® Genomic DNA was extracted from caudal fin tissues using a standard
phenol/chloroform  protocol. Complete sequences of mitochendrial
cytochrome b (CYTB), eytochrome ¢ oxidase subunit | (COI), and 125 rRNA
fragments were amplified by polymerase chain reaction (PCR). Primers were
designed from the consensus sequences of several other basal fish orders.
The sequences are listed as follows:

CYTBL1: 5-GCAAAATAAGGAGCAGGATTAGA-3'
CYTBH1: 5-GTAGAATTTTAGCTTTGGGAG-3'

COIL1: 5-AATGCAACTCAAACACTTTAATTAAGC-3'
COIH1: 5-GCTCGGGTATCWACRTCTATACCAACTG-3'
125L1: 5-GCATAACACTGAARATGTTAAGAYR-3'
125H1: 5-GCTAGCTATAATGCTCAAAATG-3'

® PCR (including negative controls) was performed in 20-ml reaction volumes,
with the following thermal cycles: 1 cycle at 94 'C (3 min); 35 cycles at 84 'C
(30 sec), 55 ‘C (40 sec), and 72 ‘C (70 sec); and 1 cycle at 72 ‘G (10 min).
Sequences were determined hy uslng ABI 3730 aulnmaled DNA sequencer
(Biorad). All PCR in both . Qriginal
signals were manually :hecked and modified with SEQUENCHER 405
(Gene Codes Corp.). The sequences obtained were compared to those P.
senegalus (AP004352) and P. ornatipinnis (U62532) available in GenBank
to ensure the accuracy of the PCR amplifications.

® Three arowanas, 5 sturgeons, 3 gars, and the
bowfin were included as outgroups. Phylogenetic
relationship was construgted using maximum-
likelihood (ML) and Bayesian inference. The best-
fit model was chosen by performing hierarchical
likelihood-ratio tests (Huelsenbeck and Crandall,

1997) using Modeltest 3.0 (Posada and
Crandall, 1998). Tamura-Nei's model

parameters for invariable sites and
gamma distribution (TrN+I+G) was
suggested as the most

appropriate evelutionary model.

Parameters were set to unequal
base frequencies (G = 0.1358, A =
0.3252, T = 0.2802, C = 0.2587),

unequal transition rates (G- 24428 T-C =
8.0785), and equal transversion rates (1.0000).
The propertion of invariable sites (I) was set to
05326, and the gamma distribution shape
parameter (alpha) was 0.6794.

A maximum-likelihood search was performed using PAUP4.0b10 (Swofford,
2002). A heuristic search with starting-tree option and TBR branch swapping
was carried out where the starting trees were obtained by neighbor joining.
Bayesian inference was performed using MrBayes 3.2 (Huelsenbeck and
Ronguist, 2001) adopting the general time reversal model with a proportion of
invariable sites (1) and a gamma-shaped parameter estimated for eight rate
categories. We sampled a tree every 100 generations, and calculated a
consensus topology for 7, L
The entire procedure
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® n total 3227 bps sequence data, including 1352 parsimonious informative
one, was obtained from cytb (1215), COI (1080) and 12S rRNA (932),
respectively. Both Maximum likelihood and Bayesian analyses generated
identical phylogenetic relationships.

® Erpetoichthys calabaricus differentiated from all the other bichirs between
0.1487 to 0.1650.

® Three major clades of the genus Polypterus are identified. The first one
comprises P. teugelsi, P. senegalus, P. deihezi, P. polli, P. buettikoferi, and
a cryptic species Polypterus sp., tentatively called “golden dust™ in tropical

fish market. The second one includes P. congicus, P. ansorgii, PAL

endlicheri, P b;cb:r lapradei, arld P. bichir collected from Koliba, with sli
from the former.
The third lncludee P. retropinnis, P. weeksii, and P. ornatipinnis.
The p-distances among the three clades range between
0.1180 and 0.1197. Genetic divergence of
species within the same clade ranges between
0.0206 (P. buettikoferi versus the “golden dust”
and 0.1187 (P. retropinnis versus P. ornatipir
® None of the species-groups proposed by
Frank Schiffer is proved as monaphyletic
in the present study. This also corroborates
the anticipation by Ralf Britz (2004).

Berra TM. 2001 Freshwater fish distribution. Acadernic Press Boulenger GA 1909, Catalogue of the
Freshwater Fishes of Africa in the British Museum (Natural History). Vol, |. Briish Museum of Natural
History. Britz R & Johnson GD. 2003 Zoological Joumal of Linnean Society 136: 495-504. Britz R. 2004
Ichthyological Expioration of Freshwalers 15. 173-186, Daget J & Desoutter M. 1983. Bulletin de la
Museum Nationale Histoire Natur 5(A) 661-674. Gardiner BG & Schaeffer B 1389, Zoological Jounal of
the Linnean Saciety §7. 135-187. Gemmell NJ & Akyama S. 1996 Trends in Genetics 12 338-339
Geofiroy E. 1802 Bulletin de la Societas Philomatique 1- 97-98. Gosse JP. 1984, Checkist of the
Dito 1988 Cybium 12 233-245 Ditto. 1390 Faune des poissons
deaux douces et saumatres de [Afrique de F'Quest 1: 78-87, Hanssens MM, Teugels GG, Thys van den
Audenacrde DFE. 1995, Copeia 1995 694-705. Huelsenbeck JP & Crandall KA. 1997, Annual Review of
Ecology and Systematics 28 437-466. Poll M. 1341. Revue Zoologique et Botankue Afrique 35 141-
179. Ditto. 1942. Ditto 35 269-317. Posada D & Crandall KA, 1988 Bioinformatics 14 817-818, Ronquist
F & Huelsenbeck JP. 2003 Bioinformatics 10:1572-1574, Schiiewen U & Schaffer F. 2008, Zootaa
1129: 23-36. Swofford DL. 2002. PAUP 4.0010: Phylogenetic Analysis Using Parsimony and Omer
Methods. Sinauer Assocates.
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The striking resemblance in colour pattern of symtopic corydoridine catfishes in
Amazon: phylogenetic constraint? microhabitat segregation? or Mdllerian mimicry?

TPUASEMNER AT PEAX L ABERRIER "EILE

The Corydoras catfishes: great diversity & puzzled morphology

® The South American catfishes of the genus Corydoras represents the most speciose
Siluriformes member of the world, with more than 300 species ranging throughout
the Amazon basin and the adjacent tributaries. All the members of the genus as well
as the entire subfamily Corydoradinae have been very popular in tropical fish
hobbyists and play a significant role in tropical fish irade in S America and
aquaculture in SE Asia

® For long it has been noticed that different tributaries in Amazonia harbeur different
assemblages of symtopic coryderidine catfishes exhibiting extremely similar colour
patterm, but dissimilar body and snout shapes. The assemblages are not only
participated by the corydoradine species, but also catfishes of other families and
even characiform species.

® Several hypotheses have been proposed to interpret this extraordinary phenomenon
+ all the symtopic species with similar colour patiern share a commen ancesy, and thus

the differences in body and snout shapes are possibly due o microhabitat segregation;

rent body shapes and snout types are caused rphological plesticty along the

development, and thus the so-called differert species in fact may represent a

polymorphic species;

and each style of body shape and snout length suggest earlier divergence of these

calfishes in extermal morphology followed by multple convergences in colouration, and

this suggests pofential mimicry occurring between symiopic species.

® To address these questions, we selected the symtopic corydoradine species sharing
same colour patterns from aquarium fish traders, and used cytb sequence data to
test if these striking resemblances are driven by niche partitioning, phylogenetic
canstraint, or mimicry. The preliminary resulis suggestlhat the mimicry hypothesis s
more likely to explain this peculiar
the visual signals sent by the catfishes to their predamrs need further investigation.

Material and Method

<

Taxon sampling & sample acquisitio)

® Up to January 2008, more than 350 specimens representing more than 80 species
were obtained for DNA extraction and morphological work. We specially focused on
the species of which the collection localities and the syntopic situation of the
“colouration group” were known

® All the material were purchased via reliable tropical fish traders. Identifications were
based on literature and confirmation with local exporters mainly in Peru, Brazil and
Colombia.

@ Most of the specimens were kept alive in NSYSU, and the dead or ill specimens
were immediately preserved in ©5.100% EtOH for DNA exiraction One of the
pectoral spins of each specimen was removed for comparing the

PRERHL ~ MEREC - MRS~ BIER - MBER®
EEEARLEGRSR ‘BUPHABRERSR

® The best-fit model was chosen by Akaike information criterian (AIC) using Modeltest
3.0 (Posada and Crandall, 1998). TIM model with parameters for invariable sites and
gamma distribution (TIM+|+G) was suggested as the mest appropriate evolutionary
madel. Parameters were set to unequal base frequencies (G=00765, A=0.3447
T=0.2185, C=0.3603), unequal transition rates (G-A = 22 2603, T-C = 15,4180), and
two kinds of transversion rates (06332 and 1.0000). The proportion of invariable sites
(1) was set to 0.5212, and the gamma distribution shape parameter (alpha) was 1.0204

® Statistic supports on each node were
evaluated by (1) 2000 bootstrap
replicates using maximum parsimony; (2)
bootstrap  replicates  using

neighber foining, and (3) Bayesian
inferences with 000 generations
(sampled from each 100 trees and burn-
in the first 25%)

relevant to defensive mechanisms

® The genomic DNA was extracted from pelvic fin using a standard phenol/chloroform
protocol. Complete sequences of mitochondrial cytochrome b (CYTB) with flanking
sequences were amplified by polymerase chain reaction (PCR). Primers were
designed from the consensus sequences of several families from Silurifromes. The
sequences are listed as follows:
A R T N R

® PCR (including negative controls) was performed in 20-1 reaction volumes, with

he following temal cycles: 1 cycle at 84 clsmmJ 35 cycles at 04 C (30 sac), 52
C (40 sec), a G (70 sec); and 1 ¢ C (10 min). Sequences were

determined by uslng ABI 3730 almxnaled DNA sequencer (Biorad) All PCR

templates were sequenced in both directions. Original sigrals were manually

checked and modified with SEQUENCHER 4.0.5 (Gene Codes Corp.).

anims ergatss

[ prer—

Results & Discussio

® The total 1153 bps sequence dataset included 437 parsimonious informative sites.

Maximum likelihood, neighbor joining and Bayesian analyses yielded quite similar

phylogenetic relationships.

®The phylogenetic pattem shows that the syntopic/sympatric species sharing similar

colour patterns have evolved This result he

that differentiation of snout shape has evolved convegently in different “colouration

group’ due to segregation of microhabitats at the same locali

®The 'mimicry’ hypothesis seems to have been supported by the present data
However, the mimicry type, via. Batesian or Millerian, and the predators involved in
this putative mimicry relationship needs further investigations.

* Not all the “colouration group” that is supposed to participate in a mimicry complex
exhibit "conspicuous colour pattern” at their habitat background. It is intriguing to

uences from GenBank, including Brochis 19381), Callichth

constiucted using maximum-likelihaod (ML)

Seq (0Q1
ufﬁchzhys (DQ119448), Dianema longibarbis (00119359) were included in this
analysis. The latter two species served as outgroup. Phylogenetic relationship was

if those “cryptic coloured groups™ could avoid lower attack nisk from
predators or the cryptic signals are sent to the predators that are different from those
invoived in more “consg ! mimicry complexes
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Aposematlsm & MimicCry

a mind battle between predator & prey
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CHEMICAL STIMULI

Semiochemicals-pheromones

€ Sex pheromones-sex attraction pheromone, courtship pheromones

€ Aggregation pheromones
@ Spacing pheromones
@ Trail-marking pheromones

€ Alarm pheromones

wind *

flight path of male moth

female moth

: male moth
releasing pheromone




CHEMICAL STIMULI

Semiochemicals: kairomones, allomones and synonymones

& 1 A 4 B (semiochemicals) it # e — 4~ 87 e B WP A7 /% % (pheromones)
® T 7 R AFREA G v R IT* $~ (allelochemicals)
\ A U
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Protein 50 Assay Protocol

Preparation Gel-Dye Mix

1 Add 25 ul of protein dye concentrate (blue @) to gel
matrix (red @) tube. Vortex well and spin down the tube
for 15's.

2 Transfer to spin filter.
3 Centrifuge at 2500 g £ 20% for 15 min.

Destaining Solution
1 Pipette 650 I of gel matrix (red @) into spin filter
2 Centrifuge at 2500g = 20% for 15 min.
One tube is sufficient for 1 kit (25 chips).
Preparing Denaturing Solution
1 Add 7l of R-mercaptoethanol or dithiothreitol
(1M) to the sample buffer vial (200 pl, white O).
2 Vortex for 5 sec.

Preparing the Samples and the Ladder

1 Combine 4 I protein sample and 2 ul denaturing
solution in 0.5 ml tube.

2 Place sample tubes and tube with 6 pi ladder at 100 °C
for 5 min.

3 Spin tubes for 15 sec.

4 Add 84 pl deionized water to samples and ladder and
vortex.

=i gel-dye mix
25 pldye

N/ 650 ul gel

T destaining
solution

/ 650 plgel

T 1 denaturing

solution

7 |l BVIE

200 plsample
buffer

2 pldenaturation
solution

4 plsample

84 pl deionized

water

Loading the Gel-Dye Mix
1 Put a new protein chip on the chip priming station.
2 Pipette 12 Pl of gel-dye mix in the well marked © .

3 Put plunger at 1 ml and close chip priming station.

4 Press plunger until held by clip, wait 75 sec, then
release clip.

5 Remove solution in well ©.
6 Pipette 12 ul of gel-dye mixin ®ang & .

7 Pipette 12 pl of destain solution in well DS .

Loading the Samples and the Ladder
1 Pipette 6 plof sample in 10 sample wells.
2 Pipette 6l of the ladder in the well marked 24

3 Place the chip in the Agilent 2100 bioanalyzer and
start immediately.

WARNING — Wear hand and eye protection and follow
good laboratory practices when preparing and handling
reagents and samples. Avoid sources of dust or other
contaminants. Foreign matter in reagents and samples or
in the wells of the chip will interfere with assay results.
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Apple Natur

XXXXXXXXKXXXXXXXXXXXKXXXX
XXXXXHXXXKXXXXXXXXXXXKXXXX
XXXXXXXXKXXXXXXXXXXXKXXXX
XXXXXXXXKXXXXXXXXXXXXXXXXK
XUXXXXXXXKXXXXXXXXXXXXXXXX
XXXXXXXXKXXXKXXXXXXXXXXXXXK
XXXXXXXXXXXXXXXXXXXXXXXXXK
XXXXKXXXKKXKXXXKXKXXXXXXX
XXXXKXXXKKXKXXXKXKXXXXKXKX
XXXXKXXXKKXKXXXKXKXXXXXKX
XXXXKXXXKKXKXXXKXKXXXXXXX
XXXXKXXXKKXXXXXKXKXXXXXXX
XXXXKXXXKKXKXXXKXKXXXXXKX
PUOL 0000 0,0,0.0.0.0.0.0,0,0,0.0.0.0,0,0.4
PO 0000 0,0,0,0.0.0.0.0,0,0,0.0.¢.¢0,0,0.4
XXXXKXXXKKXKXXXKXKXXXXXKX
XXXXKXXXKKXXXXXKXKXXXXXKX

International Journal of
Gossip Society Vol. 1: 1-10

XXXXKKXXKXXKXXXKXKXXXXXKXX
XXXXKKXXXKXKXXXXXKXXXXXKXX
XXXXKKXXXKXKXXXXXKXXXXXKXX
XXXXKKXXKKXKXXXXXKXXXXXKXX
QGG O000 00 0.0.0.0.0.0.0,0,0.0,0.0.0,0.0.¢
XXXXKKXXKKXKXXXXXKXXXXXKXX
XXXXKKXXXXXKXXXXXKXXXXXKXXX
XXXXKKXXXXXKXXXXXKXXXXXKXX
XXXXKKXXXXXKEXXXXXKXXXXXKXX
XXXXKKXXXXXKXXXXXKXXXXXKXX
XXXXKKXXXKXKXXXXXKXXXXXKXX
XXXXKKXXXXXKEXXXKXKXXXXXKXX
XXXXXKXXXXXKXXXXXXXXXXXKXX
XXXXKKXXXXXKXXXXXXXXXXXKXX
XXXXKKXXXXXKXXXXXKXXXXXKXX
XXXXKKXXXXXKXXXKXXXXXXXKXXX
XXXXKXXXXXXKXXXKXXXXXXXKXXX

POV O OO0 000.00.0.0.0.0.0.0.00.0.0,00.004
POV O OO0 00.0.00.0.0.0.0.0.0.0.0.0.0.00.004
POV O OO0 000.00.0.0.0.0.0.0.0.0.0.0.00.004
OO OO 0000.0.00.0.0.0.0.0.0.00.0.0,00004
OO OO0 00.0.00.0.0.0.0.0.0.00.0.0,00004
OO OO0 000.00.0.0.0.0.0.0.00.0.0.00004
OO OO0 00.0.00.0.0.0.0.0.0.0.0.0.0.00.004
PO OO 000 00.0.00.0.0.0.0.0.0.00.00.00004

OO OG0 0000 0000.0.0.0.0.0.0.0.0.0.0.0.0.04
OO OG0 000000 000.0.0.0.0.00.0.0.0.0.0.04
ROL OO G000 00 0000.0.0.0.0.0.0.0.0.0.0.0.0.04
OO OG0 0000 0000.0.0.0.0.0.0.0.0.0.0.0.0.04
OO0 000000 0000.0.0.0.0.0.00.0.0.0.0.0.04
PO OO L 00000 0000.0.0.0.0.0.0.0.0.0.0.0.0.04
OO OO 00000 0000.0.0.0.0.0.00.0.0.0.0.0.04
OO OO 00000 00000.0.0.0.0.0.0.0.0.0.0.0.04

PO 00.00 00,0000 0.0.0.0.0.0.0,0,0,0.00.0,0,0.8
PO L0000 00,0000 0.0.0.0.00.0,0,0,0.00.0,0,0.8
PO L0000 00,0000 0.0.0.0.00.0,.0,0,0.00.0,0,0.8
PO L0000 00,0000 0.0.0.0.00.0.0,0,0,00.0,0,0.8
PO L0000 00,0000 0.0.0.0.0.0.0,.0,0,0.00.0,0,0.8
PO L0000 00,0000 0.0.0.0.00.0,0,0,0,00.0,0,0.8
PO L0000 00,0000 0.0.0.0.00.0.0,0,0.00.0,0,0.8
PO L0000 00,0000 0.0.0.0.0.0.0,0,0,0.00.0,0,0.8

RO OO 000 0000000.0.00.000.00.00,000000.000000000004
RO OO 000 0000000.0.00.000.0000,000000000000000004
RO OO 000 000.0000.0.0.0.000.00.00,000000.000000000004
OO OO0 00.0.0000.0.00000.0000,000000.000000000004
RO OO E 00 000.0000.0.00.000.0000.000000.000000000004
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1.9,9,9.9,9,9,9.9,9,9,9,9.9,9.9,9,9.9.9,9,9,9.9,9,9,9,9.9,0,9,9,0,.0,
19,9,9.9,9.9,9.9,9,9,9,9.9,9.9,0,9.9.9,9,0,9.9,9,9,9,9.9,9,9,9,9,0,4
1.9,9,9.9,9,9,9.9,9,9,9,9.9,9.9,0,9.9.9,9,9,9.9,9,9,9,9.9,0,9,9,9,0,
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1.9,9,9.9,9.9,9.9,9,9,0,9.9,9.9,0,9.9.9,9,9,9.9,9,9,9,9.9,0,9,9,0,.0,
19,9,9.9,9,9,9.9,9,9,0,9.9,9.9,0,9.0.9,9,9,9.9,9,9,9,9.9,0.9,0,9,0,
1.9,9,9.9,9.9,9,.9,9,9,0,9.9,9.9,0,9.9.9,9,9,9.9,9,9,9,9.9,0.9,9,9.0,
1.9,9,9.9,9.9,9.9,9,9,9.9.9,9,9,9.9.9,9,0,9.9.9,9,9,9.9,0,9.9.0,.9,0,4
19,9,9.9,9,9,9.9,9,9,9.9.9,9,9,9,.9.9,9,0,9.9.9,9,9,9.9,9,9,9,.9,.9,0,4
1.9,9,9.9,9.9,9.9,9,9,9.9.9,9,9,9,.9.9,9,9,9.9.0,9,9,9.9,0,9,9,.9,9,0,4
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B About 2400 highly specialised speciesLarvae aquatic,
-"t-j:::::l'glilp apneustic (no open spiracles), respiration epidermal,
often by filamentous abdominal gills
B Larval tentorium reduced, delicate
B Larval antennae greatly reduced
B Larval abdominal segments I-IX without prolegs
drf.ﬁ.ﬂ;. ﬁ 3 = B Larval abdominal segment IX with dorsal tergite
o B Adult mandibles reduced, with loss of mandibular
articulation
abdominal gills B Adult prelabium joined with hypopharynx to form a
unique "haustellum" which serves as a lapping/sponging
organ

=" hump

-|lateral fringe

tergite 1 - kff } anal proleg
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Yak WuTai(3)

Yak YulLao(1)

Yak BiLu(1)

Yak SongGong(1)
Yak MoTian Farm(2)

Yak LaLaSan (1)
Yak SongGong (4)

Yak HeinLong Mount.(1)
— Yes WuTai(2)

— Yes BeiHein(5)

I~ NanYa form (4)

— Ywa GuaiSan Island(2)
Yes LiDou (2)

3

I~ Yes HouRan Pavilion (1)
I Yes QingQuan (1)
I Yes TaiGong (3)
— Yes DaHan Mount. (1)
— Ymu HongYei (2)
Ymu WuTai (2)
Ymu WuTai (1)

— Y. norma (2)

1% Ymu HongYei(1)

7778 Ymu QuanXi (2)

2 Ymu SongGong (1)
Ymu NanYa (2)
Ymu NanSan Creek (2)

Ymu ganus AnHui(3)
M’TE Ymu ganus Zhediang (1)
2 Ymu niphonica Japan (2)

Bootstrap value/Bayesian inference

number of change

5

Y. norma (2)

Bootstrap value/Bayesian inference
number of change

Yak WuTai(3)

Yak YulLao(1)

Yak BiLu(1)

Yak SongGong(1)
Yak MoTian Farm(2)

Yak LaLaSan (1)
Yak SongGong (4)

Yak HeinLong Mount.(1)
Yes WuTai(2)
Yes BeiHein(5)
NanYa form (4)
Ywa GuaiSan Island(2)
Yes LiDou (2)
Yes HouRan Pavilion (1)
Yes QingQuan (1)
Yes TaiGong (3)
Yes DaHan Mount. (1)
Ymu HongYei (2)

Ymu WuTai (2)

Ymu WuTai (1)
Ymu HongYei(1)

Ymu QuanXi (2)

Ymu SongGong (1)

Ymu NanYa (2)

Ymu NanSan Creek (2)
Ymu ganus AnHui(3)
Ymu ganus Zhediang (1)

Ymu niphonica Japan (2)




Diagnostic characters of INSECTA:

Mouthpart
Eyes
Antennae
Thorax

Legs
Abdomen
Genital pore
Anal opening

Gas exchange

Larval development

Cerci

entognathous

absent
absent
undeveloped
5 segments
12 segments
btw A11-12
posterior
epidermal
anamorphic

absent

entognathous
ocelli

present
developed

4 segments

6 segments
A5

A6

epidermal
epimorphic

absent

entognathous

ocelli
present
developed

5 segments
10 segments
btw A8-9
posterior
tracheal
epimorphic

present

INSECTA

ectognathous
ocelli, oculli
present
developed

> 5 segments
11 segment
A9(m) A8(f)
Al10

tracheal
epimorphic

present



ORTHOPTEROIDS i 2% PHASMATODEA # 5 E

Orthopteroids

<)

Dermaptera

B About 2500 species in 3 or
more families

B All possess a pair of exocrine
glands inside the prothorax
(in a few species, these
glands can discharge an
irritating, tear gas-like spray
used for defense).

B The intestine has unique
filament bearing glands.

B The dorso-ventral muscles of
the abdomen are numerous,
short, and arranged in
parallel.

B Males of many species
possess a unique sclerite
termed the vomer. This
structure is located above the
genitalia and permits the

male to clasp the female
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VERTICAL SPACING

10 20

12345 67890 12345 67890 12345

CTTGT CCTCC TGGTA TTGGG ATTTG 25
AGGTC CAGGG GACCC AACAG CCCCa 50
GCAAG ATGAG ATGCC TAGCC CGACC 75
TTCCT CACCC AGGTG AAGGA ATCTC 100
TCTCC AGTTA CTGGG AGTCA GCARAA 125
GACAG CCGCC CAGAA CCTGT ACGAG 150
AAGAC ATACC TGCCC GCTGT AGATG 175
AGAAA CTCAG GGACT TGTAC AGCAA 200
AAGCA CAGCA 210

The figure on the left is narrow be-
cause there are 25 bases in each
line. This fits well into a two-col-
umn journal. For a one-column
journal or for a slide, there would
be wasted space to the right and left
of the figure.

Both sequences on this page are ApoC2 cDNA and were generated in the Gene Works®
program.

10

1234567890

20

HORIZONTAL SPACING

30

1234567890 1234567890

40 50

1234567890 1234567890

CTTETCETEE
GCAAGATGAG

AAGACATACC
AAGCACAGCA

TGGTATTGGG ATTTGAGGTC
ATGCCTAGCC CGACCTTCCT
TCTCCAGTTA CTGGGAGTCA GCAAAGACAG
TGCCCGCTGT AGATGAGAAA

CAGGGGACCC AACAGCCCCA 50
CACCCAGGTG AAGGAATCTC 100
CCGCCCAGAA CCTGTACGAG 150
CTCAGGGACT TGTACAGCAA 200

210

Fitting 50 paired bases in each line results in a wide figure. The wide or more rectangular
shape is appropriate for a one-column journal in which one column fills the page or for a
slide that fits the screen best in a wide format.
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UNDERLINE BOx
10 20 10 20
CTGCAGGCTCAAAAATGACCAGG CTC ARAAATG
30 40 30 40
CTAACTACTCGCTCAACACAGAT CTAACTACTCGCTCAACACAGAT
50 60 50 60
GACCCGCTCATCTTCAAGTCCAC GACCCGCTCATCTTCAAGTCCAC
70 80 90 70 80 90
CCTGGACACTGATTACCAGATGA CACTGATTACCAGATGA
100 110 100 110
CCAAACGGCACATGGECTTTACT ccaaaceceafaTcheeTTTACT
120 130 120 130
GAAGAAGGAGTTTAAAGGCT FAAGAAFGAGIITTAAAFGCT
140 140
GGTGAGTGG TGG

Repeats of nucleotides, regions of sequences, and sites of enzyme cleavage are some
aspects of sequence analysis. Above, enzyme cleavage sites are indicated in different
ways. Underlining is the simplest and clearest. Boxing groups of letters is effective, but
because the letters are so close together, the boxes may distort or obscure the letters
themselves.
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24

47

70

93

116

136

Overline

Underline /

:\CTGCAGGCTCAAAAATGACCAGG

Dashed
CTAACTACTCGCTCAACACAGAT”

GACCCGCTCATCTTCAAGTCCAC Stippled

~

TR
CCTGGACACTGATTACCAGATGA

CCAAACGGGACATGGGCTTTACT
A — \\ .
Double lines

GAAGAAGGAGTTTAAAGGCT
T

GGTGAGTGG
(— Thick
Bracket

OVERLINING, UNDERLINING, AND LINE STYLES

Selection of areas of a sequence is
shown in wvarious ways here.
Owerlining is distinguishable
from underlining. Dashed lines
are the least conspicuous. Stip-
pled bars and double lines tend to
fuse when reduced. Thin or thick
lines are easy to distinguish, and
brackets show groupings clearly.
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SHADING, ARROWS, AND ASTERISKS

For shading, use a light stipple pattern
(20% or less) because shading can ob-
scure the letters to be emphasized. In re-
duction, the dots of the shading tend to
fuse together and become solid black.
Make arrows and asterisks large enough
to be seen and easily distinguished in
reduction. The MacDraw Pro® program
was used to make the changes in the fig-
ures on this page and pages 53 and 55.
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SEQUENCE ALIGNMENT

GDvekGkKIFimKCsqCHTVekGgkHKtGPNLhGLFGRktGqapGYSYtAANKNKg1iWgedTL

R e R N e e A e

1 asfaeappGDkdAvGgKIFktKCazCHTVz1GagHKgGPNLNGLFGRgsGttaGYSYsAANKNKav1WabbTL

———————— GD-——G-KIF--KC——CHTV-~G-~HK-GPNL-GLFGR-~G-—~GYSY~AANKNK-~~W-~—TL

65 meYLeNPKKYIPGTKMiFvGiKKkeeRADLIAYLKKATne

IR

73 ydYL1NPKKYIPGTKMvFpG1KKpgdRADLIAYLKhATa

—=YL—-NPKKYIPGTKM-F-G-KK-——RADLIAYLK-AT——

Shown above is a sequence alignment of human and parsnip cytochrome amino acids.
Here amino acids are represented by single letters rather than a three-letter abbreviation.
Although this is more compact, quick identification is hampered. The alignment is
shown as it appears on the computer screen. Capital letters joined by vertical dashes
denote exact alignment. The horizontal dashes in the bottom line denote gaps in
alignment.
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LABELED ALIGNMENT BOXED ALIGNMENT
ALIGNMENT SCORE = 57 ALIGNMENT SCORE =
HUMAN frvekaKIFimKquCHTVengkHKtGPNI 32 HUMAN GPNY 32
FU T T
PARSNIP asfaeappGDkdvGgKIFktKCazCHTVz1GagHKQGPNI 40 PARSNIP asfaeap e 40
CONSENSUS -------~ GD---G-KIF--KC--CHTV--G--HK-GPNL

h?hf"TTktclsqapﬂTrchi:ngedTLme‘fLeNpK 72 hELFGRk tGaaplGYs NKgiifWpe P 72
I
nGLFGRgsGrtaGYSYsAANKNKav1WabbTLydYLINPK 80 nBLFGRas[FctaGYs av kb P 80

-GLFGR--G===-GYSY-AANKNK---W---TL--YL-NPK

KYIPGTKMiFvGiKKkeeRADLIAYLKkATne 113

HEEEEEE - E e T 1

KYIPGTKMVFpGlKKpgdRADLIAYLEhATa 121

KYIPGTEM-F-G-KK---RADLIAYLE-AT-~

Both new arrangements will fit into one column of a journal or are a suitable format for
a slide. In the figure on the left, the three rows are labeled and the consensus score is
given in the title. On the right, alignment is indicated by boxing. This eliminates the
need for a consensus line and also makes the areas of homology visually clearer. These
changes can be made by hand or in a drawing program.
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SOFTWARE DIFFERENCES

L 140 ' 160
GOOGCOCAGAACCTGTACGAGAAGACATALT
CCCCOCGTCTTGGACATGCTCTTCTGTATOS

Bbsl BspMI
Friadill Raal
EDLI-:". 11 .?'.lwtutll MeaIl

|
CCAGAACCTCTACEAGMAGACNTACE
ossodsorerreeadhrdrrerreifraTes

emphasizing are different.

. Moo 1T
Alwty I Bov I
FnudHd I Bsa I =
I l |: |

OO AGARCCTETAMGAGARGSATATACT

C C-l’%;‘ﬁﬁﬁll-‘ﬁj‘h?&."TﬂTm TATGS
| - | | e
130 124 158
136 150
150

In Gene Works® (left) the sequence is mapped in one horizontal line that stretches across
endless pages, whereas the DNA Strider™ sequence (right) wraps to create several lines
on a page. Numbering is different, and graphic devices for separating, indicating, and
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SEQUENCE SHOWING RESTRICTION SITES

1 Cys Arg Leu Lys Asn Asp Gln
1'i".' TGC AGG CTC ARR AAT i:iﬁl.'.‘ CRG
Psel Epapll
Seral
Ala Agn Tyr Ser Leu Asn Thr

%3 GoT AAC TAC TCG CTC ARC ACA

Asp Asp Pro Leu Ile Phe Lys i :
GAT GAC CCG CTC ATC TTC AaG  1he sites of enzymatic cleavage and enzyme
|

e names are added to this DNA strand. This

Ser Thr Leu Asp Thr asp Tyr works well for a small sequence. For longer
TCC ACC CTG GAC ACT GAT TAC  sequences and for a more diagranmmatic ap-

Ecorll peoach, a scaled map works beller,
SerkFl

Gln Met Thr Lys Arg Asp Met

CAG ATG ACC ARLR CGG Gﬂi{‘ ATG

£5

BE

Nlalll
Gly Phe Thr Glu Glu Glu Phe
GEC TTT ACT GAR GAG GAG TTT

/

MbaIl Mnll Ahalll Mael

o7

Lys Arg Leu Bal Ser

128 aan AGG cra GTG AGT GG

HphI

Restriction Maps

MAP SHOWING RESTRICTION SITES
I f | | N ] Y

PstI EcorlI-l MboII-2 N1laIII HphI-1
ScrFI EBcorII-2 MboII-1
ScrFI MnlI-2
Ahalll
Msel

This figure shows the restrichion map as i comes from the computer. The sequence 15
represented by the horizontal line, The enzymes are labeled and the cleavage sites are
indicuted by the vertical lines.




Restriction Maps

Molecular graphics

REDRAWN MaP

0 20 40 E0 ©an 100 120 140
I | |1 | | 1 | | ] LL 1 [
J I ! l Msel

Pstl Ecorll Mboll  Ecorll Mialll se

I
ScrFl SerFl Mbo Ahalil Hpnl
mAnll

The previows map is vedvawon i the MacDraw Pro® program. This dingram shows the
overlapping sites more clearly and has a numibered scale to relate the folal levigtly to the
restrichion sites.

ADDED MOTIFS

G-l 21 40 ' B BD 1I:II:IIl 1I2Ii“l | 1440
| | | | 1 I I | | 1 | |
1 F_ | | | | J |
Pstl Ecorll Mbaoll  Ecorll NlEmeall MSElH N
ScrFl ScrFl Ahalll TP
Ml
A A
l |

Hepeated motifs

A’ s a repeal of the molif A, Both are positioned under the area in ihe sequence line in
which they appear. Becawse the repeat is of secoiidary tmportance in this figure, tie niokif
areas are wdicaled by stippled bars, which are less obtrusive than solid lnes and also
symbolize areas. Labels for the motifs are the same size as the enzyme labels, but
italicized to make them different.
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SMALL LABELS LARGER LABELS

Hisl 0 29
Bami TS

o
——
AL
- I.‘l.

Pwu | 3734 |

O the left is a plasmid map that shows sites for enzymatic cleavage. Kegions of inferest
are demarcated by the hatched and crosshaiched areas. Both of these patlerns are too fine
lined and similar to be easily seen in reduction. Labels are hard to read. On the right,
enzyme labels and arrows were enlarged, and “Amp” texture is solid black to disiinguish
it from “Tet.” New and larger labels, arrows, and darkened texture for this figure are
possible in some programs or may be done by hand.
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Labeling and arrow lexture were changed in the program (o emphasize nnporiant
niformation
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ANALYSIS PLOT

BO-
e0-
d0-

20=

Percent G/C composition

o I laca

This graph shows a kind of DINA footprinting of fhe ApoC3 gene. The lows in this plot
show A-T-vich bases. Both figures on this page were produced by the GeneWorks®

prrasL.
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Both examples on the left show an mRNA
sequence from ape beta-globulin, They
show one stem ad hairpin loop fold. Here,
recognition and pattern of the bases are
subsidiary to the folded shape. In some
molecules, there are numy folds, so that the
nrambering of the folds becomes important
for description. In A, the number “1" la-
beling the fold is too small and hard to find
(arrow). In B, the loop mwmber is larger
and positioned beside the loop. The hy-
drogen bownds that stabilize the folding are
differentiated from covaleni bonds by doi-

Fed lines.
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PROTEIN FOLDING
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http://www.biochem.uwo.ca/Icarus/PageMill_Resources/image2.gif
http://www.biochem.uwo.ca/Icarus/PageMill_Resources/image2.gif

Molecular graphics

http://www.ccl.net/cca/documents/chamotlabs/Software.shtml
http://www.cellbiol.com/soft.htm
http://www.oligo.net/dnasis.htm

http://www.dnastar.com/

Software Comparison
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Physical map showing geological features

[ NoData Image produced by ACASIAN, Griffith University
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Physical map showing geological features
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How to deal with maps

Fig. 4. Vegetation map of Taiwan.
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Free maps resources

http://www.demis.nl/home/default.htm
http://www.alexandria.ucsb.edu/other-sites/Universe.html

http://www.nhm.ac.uk/science/projects/worldmap/index.html

http://www.google.com

How to deal with photos



http://www.nhm.ac.uk/science/projects/worldmap/diversity/index.html
http://www.nhm.ac.uk/science/projects/worldmap/diversity/index.html
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B Outlines of the talk

— Significance of the Lepidoptera
— The evolution of the Lepidoptera
— Their ecology under the framework of evolution

— What | have been doing

— What we can do — the perspectives
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Context in the Lepidoptera Evolutionary Eco

Gregariousness

® Why caterpillars get gregarious
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* The phenetic species concept defines a species as a set of
organisms that are sufficiently phenetically similar to one
another.

The idea of a species - Summary W__LH
B

* The biological species concept defines a species as a set of
interbreeding forms. Interbreeding between species is
prevented by isolating mechanisms.

 The recognition species concept defines a species as a set of
organisms with a shared specific mate recognition system:
different members of the species recognize one another as
potential mates.




doiw @ iT— B4F e

/“/1

[#

3R 7?



Principles of STEM A

C BIOLOGY

- »

L

F/
¥ 5

L

~ ’
Lecturer: Dr. Shen-Horn Yen

N "', B .
{
-
2004-10-14







?

4 3%

) i B 4F e

@ i 2k st

=
R ?

........



Molecular graphics

TRANSLATED SEQUENCE

35
I'nr Thr Tny
°T AT AT

val
P

Ghis Hiw Thr

CAG CAD ADC

Ase Fro Tle HIA Wal [le asp Leu Het !.::. Tha His Slu His L}” H"T "L‘.r" 15 Pﬂ” “_f u D:\“".'
AAD COC ATA CAT GIC ATT GAC CIU ATC CAA ROC CAD Cak CAC GGG ¥ 3
afphur 22 sequence with its trans-

0 & .
Leu Wal Gly Ala Lew Ly Arg Ala Ala Ths Tyr Tyy Phe Sar A s b § il bese ki
TIG GTA GGT O0C CTG TIA 5T GOT GOF AUG :'1' "": FIC TCT ::.} lation jron i feotide base to

antino ackd residue. Grouping in-
e Glu Ile Leuw Val ] .
TG GAG ATT CTC CTh Cob dicales three-letter codons. Above
N the sequence, every fenth codon is
oo

numbered. Tlis  sequence  has
been reduced fo the size of one
Jowrnal colimm.

Fro Phe Thr Axg Leu Ala Law Pro Tyr Thr
LA CUA TTT ADG ADG CIC GOG 70 OO0 TaAC ADC

Ala Pro His AT Yal Leuw
B0G OTA TG @

Thr =
= AOG

11%
y Mav Gly Arg Avg Gly Asp Leu
AT GO AGA OG0 0T GAC CTA GA

Als Ala arg val Als ala Glu lau Fro Tho Ser Pre
BOG G066 MG GIC GOC GCT CAG 17 (CT ACT

ala Lle Cin Ale Thr Ine Ile His Gle Leuw Leu Val Arg Mot Lya
QR ATT CAR GOC R0G ACC AIC CAT GAG CIC CIC STG OG0 AIG ARG

Genetic Seguences
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The idea of a species - What are the reproductive | L1J__LF|
species concepts? 1

Isolating mechanisms

An isolating mechanism is any property of two species that stops
them from interbreeding. Biologists distinguish between prezygotic
and postzygotic mechanisms: mechanisms that prevent the
formation of hybrid zygotes and those that reduce the viability or
fertility of hybrid zygotes.

The table gives Dobzhansky's classification of the main types of
Isolating mechanisms. In particular cases, isolation is not likely to be
due completely to only one factor from Dobzhansky's list. It may be
caused by a mix of several prezygotic and postzygotic factors.
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REPRODUCTION

Physiological control of reproduction

®Neurosecretory cells in the brain produce
neuropeptides and also control the synthesis of
ecdysteroids and juvenile hormones (JH)

® JH triggering the functioning of ovary,
accessory glands, and fat body

®Ecdysteroids influence morphogenesis as
well as gonad functions

®Neuropeptides play various roles at different
stages of reproduction, as they regulate
endocrine function and also directly influence
reproductive events, especially ovulation,
oviposition and larviposition




REPRODUCTION

Bring the sexes together

®Biolumination

® Swarming

® ek mating system




= &K?A\#%i\L

’_J‘_T:gqu\"‘s BRI AR? DT RPRE ALY pERAT LS
i = %ﬁiﬁﬂf@ﬁﬂ'%~i{




Molecular graphics

SEQUENCE SHOWING RESTRICTION SITES 04 v il%‘ 4R fL

1 Cys Arg Leu Lys Asn Asp Gln
€ TGC AGG CTC AAR AAT i;ac CAG
Psel Ecorll
Seral
45 Ala Asn Tyr Ser Leu Asn Thr
GCT AAC TAC TCG CTC RAC ACA
Asp Asp Pro Leu Ile Phe Lys ; ’
GAT GAC CCG CTC ATC TTC Aag  1he sites of enzymatic cleavage and enzyme
o names are added to this DNA strand. This

., T . . _; I )
I ¢s Ser Thr Leu Asp Thr Asp Ty works well for a small sequence, For !’qngw
TCC ACC CTG GAC ACT GAT TAC  sequences and for a more diagrammatic ap-
Ecoril proach, a scaled map works belfer,
SerfFl
Gln Met Thr Lys Arg Asp Met

% CcaAG ATG ACC ARA CGG mlc ATC

Nlalll
Gly Phe Thr Glu Glu Glu Phe
GGEC TTT ACT GAR GAG GAG TTT

/ N

MeaIl MnlI AhaIll Msal

107

Lys Arg Leu Bal Ser

128 a%x AGG CTG GTG AGT GG
I

Kphl

MAP SHOWING RESTRICTION SITES
| | | | Ll k] |

Restriction Maps

Pstl Ecorll-1 MboII-2 NlaIII HphI-1
SerfFI EcorII-2 MboIl-1
ScrFI MnlI-2
AhalII
Msel

This figure shows the restriction map as it comes from e computer. The sequence 15
represented by the horizontal line, The enzymes are labeled and the cleavage sites are
indicated by the vertical lines.
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SEQUENCE SHOWING RESTRICTION SITES 2 9 i'% 45 1L

1 Cys Arg Leu Lys Asn Asp Gln

CNCADGCTCAMM'-‘IGACCRG
Psel Ecorll
Scral

Ala Asn Tyr Ser Leu Asn Thr

2 GCT AAC TAC TCG CTC AAC ACA

Asp Asp Pro Leu Ile Phe Lys :
GAT GAC CCG CTC ATC TTC AaG 1he sites of enzymwlic cleavage and enzyme
|

names are added to this DNA strand. This

4

oIl
Ser Thr Leu Asp Thr Asp Tyr works well for a small sequence. For longer

5 TCC ACC CTG GAC ACT GAT TAC  sequences and for a more diagranimatic ap-
Ecorll proach, a scaled map works belter,
Serfl

Gln Mat Thr Lys Arg Asp Met
CAG ATG ACC ARR CGG l.':.\lc ATG

Nlarrz
Gly Phe Thr Glu Glu Glu Phe
GGC TTT ACT GAA GRG GAG TTT
/ ~ \
NboIX Mnll Ahalll  Msel
Lys Arg Leu Bal Ser

RBMIAGGC'II‘GG'E‘GRGTGG

KphI

MAP SHOWING RESTRICTION SITES

I I Y N
Pstl Ecorli-1 MboII-2 NIaIII =~ HphI-1
ScrFI EcorII-2 MboII-1
ScrFI1 MnlI-2

AhalIl
Msel

This figure shows the restriction map as it comes from the computer. The sequence is
represented by the horizontal line, The enzymes are labeled and the cleavage sites are
indicated by the vertical lines.




Context in the Lepidoptera Evolutionary Ecology

Defence mechanisms g = Flo o4&

® How many chemical substrates are utilized?
® Which ones are more effective on their predators?

® Any phylogenetic correlations with their diets?
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How Is molecular evidence used?

Unrooted trees can be inferred by chromosomal inversions.

The phylogeny of one subgroup of the Hawaiian fruitflies is better
known than that of any other equivalently large group of living
creatures. It was worked out, by Carson and his colleagues, from
chromosomal banding patterns which are clearly visible in fruitflies
such as Drosophila melancia , opposite.

The banding patterns differ between species, and it soon becomes
obvious that regions of the chromosomes have been inverted
during evolution: a segment of genes within a chromosome has
been inverted as a whole.

Using knowledge of chromosomal inversions, the unrooted tree of
the fruitflies could be inferred. The following animation makes clear
how this is possible.
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Some of the advantages of posters are:

® They can be studied at leisure or quickly scanned
® They offer personal contact with interested viewers
® They can be seen as a whole entity

® They can be more informative than a talk

® It is a visual medium and excellent for illustrations




Some of the limitations of posters are:

® The audience Is not captive but must be attracted to the
presentation

® The viewers is not comfortably seated

® Space If limited, so the poster must be selective

® Text and figures must be large enough to be seen from a
distance of 3-4 feet

® Posters take more time to prepare and cost more money
than slides
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TR N0 E@ | Poster Instructions

® Provided by meeting organizers
® Size, location, length of time for viewing, information to

be included, layout suggestlons
® Orientation -




Plan the poster S

® Lengthy poster titles discourage viewer
® Brief, informative, and interesting

MECHANISM OF AIRWAY CONSTRICTION AND SECRETION
EVOKED BY LARYNGEAL ADMINSTATION OF SO, IN DOGS

EVIDENCE THAT REFLEX OF SO, ARE MEDIATED BY
AFFERENT ENDING IN THE UPPER AIRWAY

ARE REFLEC EFFECTS OF SO, MEDIATED BY AFFERENT
ENDING IN THE UPPER AIRWAY?

HOW DOES SO, AFFERENT THE UPPER AIRWAY?

® 1-inch-high letter will stretch across 2 meters or less
® \With the addition of names of authors and institution, the
height of the title will be at least 6.66 cm



Plan the poster [N

® An enlarged abstract will add nothing to the poster

Abstract

TITLE OF PRESENTATION
NAME OF AUTHORS

Affiliation




Plan the poster

® To visualize size and position when planning the poster,

Rough Sketch

sketch a rough plan
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Plan the poster [N,

® Plan the poster text in short, simple, separate statements. |
This allows the viewer to scan the text quickly and easily
for the important points

PARAGRAPH SEPARATE STATEMENTS
Low concentrations of SO, cause ® Bronchoconstriction in asthematic patients
bronchoconstriction in asthmatic if cause by SO, in low concentrations

patients. Since low concentration
of SO, may be totally absorbed in
the upper airways and since the

® Upper airways are sensitive to and totally
absorb low concentrations of SO,

upper airways appear to be very ® \We explored the possibility that SO,
sensitive to SO,, we have explored engages afferent nerves in the upper
the possibility that SO2 evokes airways

reflex effects by engaging afferent
nerves in the upper airways




Plan the poster [N,

® For quick identification, text should have a title. If each section
of text is titled, the flow of information on the poster becomes
more apparent. Here the first statement emphasizes low
concentration of SO,

TEXT TITLE
INTODUCTION

SO, in low concentrations causes cause
bronchoconstriction in asthmatic patients.

Upper airways are sensitive to and totally
absorb low concentrations of SO.,.

We explored the possibility that SO,
engages afferent nerves in the upper
airways.




TEXT SIZE

INTODUCTION

SO, In low concentrations causes cause
bronchoconstriction in asthmatic patients.

Upper airways are sensitive to and totally
absorb low concentrations of SO.,.

We explored the possibility that SO,
engages afferent nerves In the upper
alrways.




FONT VARIATION (TIMES NEW ROMAN)

INTODUCTION

SO, In low concentrations causes cause
bronchoconstriction in asthmatic patients.

Upper airways are sensitive to and totally absorb
low concentrations of SO.,.

We explored the possibility that SO, engages
afferent nerves In the upper airways.




FONT VARIATION (UNIVERS)

INTODUCTION

SO, In low concentrations causes cause
bronchoconstriction in asthmatic patients.

Upper airways are sensitive to and totally
absorb low concentrations of SO.,.

We explored the possibility that SO,
engages afferent nerves In the upper
alrways.




FONT VARIATION (AVANT GARDE)

INTODUCTION

SO, In low concentrations causes cause
bronchoconstriction in asthmatic patients.

Upper airways are sensitive to and totally
absorb low concentrations of SO.,.

We explored the possibility that SO,
engages afferent nerves In the upper
alrways.




FONT VARIATION (TAHOMA)

INTODUCTION

SO, In low concentrations causes cause
bronchoconstriction in asthmatic patients.

Upper airways are sensitive to and totally
absorb low concentrations of SO..

We explored the possibility that SO, engages
afferent nerves in the upper airways.




DOES THE POSTER DISCOURAGE THE VIEWER?
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Plan the poster [IHlela=s

® Figures are more impressive than text on a poster. The poster
medium Is made for pictures. Figures hold the viewer’s
attention and communicate vividly and memorably.

08 - Numbered figure with legend
Balloon l Pump
F' 06 -
ressurg
Monitor Cartotid E
Artery i)
Triple Lumen X *  Catheter = na-
Pulmonary i E.D O m. semimembranosis
Artery ~— ‘ =
Catheter | 4 Eﬂ | m. eemitenhnoss
f | 0 02 -
|'Il | E"‘
| an
| =
1 “ D_
[ \ -0.2 -
v /S~ P | i T T T T T i
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Examples Make figure background transparent

Nova Cl Aquilae in Decline

B. Armsdorfer, S. Schmeja, S. Kimeswenger
Institut fir Astrophysik, Leopold-Franzens-Universitét Innsbruck, Austria
hitp://astro.vibk.ac.at

©1 &gl en POSS Il Red (Aug. 1990)

any short-termvariation in this period.

- (a) CIAql 1917 The first known outburst of Cl Aquilaewas discovered on Heidelberg platesrecorded inJune
1917 (Reinmuth 1925) and classifizd as a possible nova by Dorbeck (1987). The measured maximum of
y the outburst was about m =11 and thus rather low, but obviously the real maximum has been missed £
. - Williams (2000} detected this nova on Harvard Gollege Observatory patrol plates from 1917 andfound a
- maximum of 8.6 . -
= . On April 28, 2000 Takamizawa et al. discovered a probable novainAguilawith m »10 whichseemsto be -
£ Tl . identic al with the 1917 nova. [treached tspeak inthe beginning of May at about 8.7 whichis7.5 above & s
L the quiescent phase (Szkody 1994). Thus tisarecurrentnova with the longestknown period.
o i
2 i
‘ The NIR photometry was obtained using the DENIS instrument (Epchtein et al. 1997) at the ESO " -
Amrtelescope in La Silla in the period from May 10 (about 12 day s after outburst) to July 1, 2000. The ~
imageswere taken simultaneously in allthree bands Gunre| (0.82 pm), J (1.25 ym) and K (2,15 um). The . ot
e 4 s B B exposuretime of each image was 9secondsin| and 11 secondsinJ and K. Each band was observ ed with
Qo - five to sevenimages while moving the source around in the field of view. This was usedto eliminate errors
= = dueto local flatfield effects, and to be able toobtainthe sky background using the iso-airmass median sky
(k) C1Aql 2000 vis) filtering. Thus, the intrinsic noise within one set could be reduced to 0.01° . The fluxes of the nova and two Sim B B BT o
nearby comparison stars were measured using the SExtractor software (Bertin & Amouts 1996). The ki "
m ofthe novawer relatively to thetwo comparison stars, whic hwere then calibrated Fig. 3. While the nova gets more and more blue in (-J), the reddening in {J-K) around June
usingthe DENIS anline zero points y 26, 2000 (MJD §1720) may indicate the start of tha dust formation episods. (J-k) was about
0.36 onMay 1112,
£ The decrease in (-J) is consistent with a recovery from the 0.7 dip in the visual (Fig. 1b)
H s between MJD 51700 and 51720 caused by the formation of a dust shell. The inc rease of (J-K)
s may be a sign of the onset of the formation of very hot dust particles causing the next dip in
the visual light curve starting at MJD §1730. Using typical dust formation radii of 10 m
* : > P (Kimzswenger & Koller 2000), this gives an estimate for the velocity of the dust drift of a few
3 hundreds ofkm/s.
) . . <1 A+ = P
g
L 5 i
oy (M ¢ B
s (c) €I Aql 2000 (DENIS) |
s » i - = g i E
. i gl B g B
T i | UL =l S
H oy e . e H Ll\,*‘ I “ 2 ‘ [
E -ty Fig. 2 The difference of the measured magntudes of the two comparison stars E | ‘ { \ Mfih |l
& indicates the overall quality of the measurements. The errors are 0.013 inl, 0.031 in = U I NiW T4 ﬂN‘ J |
o Jand0.023 ink “‘l | \““jj W ol “H W ¥ lﬂj
50 \ I F: |
3 . |
4 fa J
Reference: 1
> « Baranshy, A, Peane A, i)k, S, 2000, IAUC 7438, 4 o
Aol < et E 5. 1906 ABAS 117,383
“OVbeck 580 Space Sel. Rev. i3, |
Fig. 1. The diagrams show the light curve of ClAqlin (a) 1917 as el D00, WU T i3 T R BeRge 2 |
measured from photographic plates, (b) in 2000 from visual data and 3 Tekk | M, Homoch, K. M., 7000, RUC 7411, 3 000 5| £ s500 S0 el Too 150 =000 £ =000
(c)in 2000 from NIR data, all in the same scale. In each of the three e - R wevsionoin &
cases the abscissa covers arange of 120 days. The light curve (b) « LEKy. M., 2000, 1AUC T4, 3 Fig. 4. Thisc omposite spectrumwas obtained with the Innsbruck 60 crmrtelescope onMay 14,
containsmostly data contributed to theAAV SO database by amateur B el o TeTTAe ~e W Aot | e, pouare om 1A 2000 (MJD 51679), about two weeks after the outburst of the nova. We took 2 to 3 spectra of
astronomers (Mattei 2000): The filled symbols are photometries ~Rehm1t,K, 1025, AN 225, 35 very region with an exposure time of 1800 seconds each. The spectrographwas used with a
obtained using CCDs, the open symbols are visual estimates and e arating of 240 lines/mm, giving a resolution of about 2 4 Alpiel onthe CCD
can therefore contain significant errors. Especially after the end of ", 9,2 Different spectra of the same region show no differences, which indicates that the error is
July (MJD 51750), when the magnitude of the novafalls below 13, B e e smaller than 10% of the continuum. Therefore, the various features of the emission lines are
thereisa pretly large stragaling ofthe data. « Yanaoka, H.,Ayall, K, S1IaKaml, K., 2000, RUG T4, 1 real and not caused by noise. The spectrum shows a flat continuum from 4000 to 5000 A and
The light curve shows a father slow decline compared to other Acknowledgements: strong emission Ines (1.5 o 9 times the continuum). The emission line profiles vary
recurrent novae (t = 25 days). The NIR decline is of about the same “Thk woi was ¢ o by e VP prokct {1578 45T significantly between the different species. The velocties range from 3400 kmi's FWHM (in
order as the visual decline. On June 27 (MJD 51722) we took three Bk e e om M MO TAT D RIBNID I b case of H ) up to 7400 knvs. The lines showing higher veloc ties are flat-topped
sets of images in intervals of about 20 mindtes, andwe could notfind | o hae 003 TN t AAVSO I 130043 DA D3E 91 ODEE NADOHS SID M0 )
tie AAVSD DY VaIE E £ GbSE N & NOMKWKE

AG-Tagung “Dynamic Stability and Instabilities in the Universe”, Bremen, 18.-23. September 2000
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« Interstellar Medium .
+ Stellar Systems
'+ Global Structure
« Stars-and Stellar Evolution
* Galaxy Evolution &
"~ Distance Scale and Comparlson to other Gal ixjes

.

Scientific Ofganiiing Committee’
+You-Hua Chu {USA), Co-Chair
+ Nicholas Suntzeff (Chile/USA); Co Cha|
» Enzo Brocato (Italy):
- Anne Cowley (USA)
+ Kerineth Freeman (Australwa)
+.Paul'Hodge (USA) -~ .-
N "+ Monica Rubio (Chile)
Local Organizing Commmee .+ Monigue Spite (Ffance)
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+ David Boblender (HIA)™. .+ *+ Nolan Walborn (USA)
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ESO WORKSHOP
ON MINOR BODIES
IN THE OUTER™
SOLAR SYSTEM

ESO Headquarters,
D-85748 Garching near Munich,
~Germany, November 2 - 5, 1998

This ESO'Workshop is held acatifme when several new
observational fagilishes including the ESO Yery Large Tele-
scope (YLFAre entering inte operation, With larger
_celltting areas and equipped with adwanced insteruments,
. " they have the potential of revdlutionizing observational ™.,
Topics studies of these faint objects. |

z/I:!ventnry ijﬂii;;r Bodies in the

Crurer Solaf Systern; Cuter Solar
Sﬁ.-steurr'esm wairs; Orbical dfmv’
mu:;('md evelution: Physical pra.
perties; Physical interrelationships:

ADrigin and physical evelution; ™

Comparison with other systems;

" Furure lines of research

..

Scientific Crrganising Commictee

Rudi Albracht (ST/ECF)

Mark Bailey (LK)

Hermann Boehnhardt (ESO)
Martin Duncan (Canada)

Julic & Fernandez (Uruguay)
Alan Frezsimmons (200 Chair-LUIK)
Dravid Jewir (LISA)

Hans Rickman {Sweden)

Alan Stern (USA)
Jun-ichiVWaranabe {Japan)
Richard West (LOC Chair-ESCY)

Deadline for r\cgn':.'nl:lnr.bn::!l_q,l.rrg'éi} accommadacion ard submission of abstraces is J"\.:IEI.-'EI: I, 9%

Further informatianis Falable at hupdiwwweso.ongmboss98
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Put The Title of the Scientific Poster Here

M. Russl E Masson, J. Mangial F Scherz
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Get your science published In a journal

Publication in journals is expected from scientists and is,
If not an everyday occurrence, at least a yearly
occurrence.

A published paper with its illustrations is the most formal
and weighty method for disseminating scientific findings.
Because the printed page is available for scrutiny by
generations of readers.

A paper may be carried around and read at the reader’s
convenience.

The first step to producing an effective journal figure is
to know the journal’s instructions to authors.




Journal Instructions

Original or photocopied?

Text font, size, alignment and spacing

Line drawing, excel figures, colour painting, half-tone
drawing, digital art....

How to digitise your figures?

Should I make up a figure plate?

Should I tell the editor where to insert the tables and
figures?

Colour adjustment, figure rotation, and legend
preparation




Journal Instructions

Submitting Manuscripts Online

Authors submitting directly (Track Il) may submit Adobe Acrobat PDFs of their double-spaced papers
via the web at www.PNAScentral.org. Source files are required for all other submissions, including
Track Il revisions. Members submitting papers through Tracks | and Il should also submit via the web.
If you are unable to submit online, please contact pnas@nas.edu . Corresponding authors of Track |
and Track Il papers will be provided a URL for file submission after the member has initiated the
process. Supporting Information may also be submitted online. Online submission expedites the
editorial process and reduces the cost and delay of photocopying and mailing.

Digital Figures

TIFF and EPS for Macintosh or PC are the only acceptable formats for figures that will appear in the
print journal. (See Supporting Information below for acceptable formats for online-only supplementary
material.) All color images must be in CMYK (cyan, magenta, yellow, black) mode. Include the font files
for any text. PC or Macintosh versions of Adobe PostScript fonts must be used (no system "bitmap”
fonts). Images must be final size, preferably 1 column (8.7 cm) width. Figures wider than 1 column
should be between 10.5 and 18.0 cm wide. Numbers, letters, and symbols should be at least 2 mm in
size after reduction and must be consistent. Composite figures must be preassembled. Details and the
Digital Art Submission Checklist are at http://cjs.cadmus.com/da/index.asp. Direct questions to
caham@cadmus.com.

Tables
Number tables (Arabic numerals) in the order in which they are cited in the text. Each table should have
a brief title, be on a separate page, and be double-spaced.


http://cjs.cadmus.com/da/applications.asp
http://cjs.cadmus.com/da/guidelines.asp#fonts
http://cjs.cadmus.com/da/dachecklist.html
http://cjs.cadmus.com/da/index.asp
mailto:caham@cadmus.com
http://www.pnascentral.org/
mailto:pnas@nas.edu

The final reduction of a figure4
IS not always predictable. It
depends on journal size,
format, and the editor.

The journal may Instruct you
to design the figure to fit the
page economically because
wasted spaced costs the
journal money
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Format — One-Column Journal
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Format — One-Column Composite
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Format — Two-Column Journal
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_abels — Label Position

Horizontal or Vertical Labels?

Glycogen Concentration

Glycogen Concentration

Hours after Exercise Hours after Exercise

Glycogen )
Congem?aﬁon Label Above the Y-axis

Hours after Exercise
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Final Preparation

Examine black lines and clean white background

Reduce the figure on a copy machine to check label
legibility and make sure that lines do not drop out

Check good contrast, sharpness, tonal range, and
faithfulness to the original ones

Indicate where you want figures to appear near each
other or with specific text

Check the digital work printing policy of the journal very

carefully
All figures must be numbered consecutively to conform

to the text and caption. Check to make sure numbering is
correct.
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