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Scientific Program At-A-Glance: 

 

 

 

Day Time (hour) Event/Section Moderator(s) Main focus: 

     Monday – 
15th 

afternoon 
Arriving from 

Ilhéus/Camacan   

     Tuesday –  
16th 

9:00-11:30 
Serra Bonita Project and the 

Lepidoptera collection 
Vitor Becker 

Visiting and working at the 
Collection 

     

 
14:00-16:30 Taxonomy 

Jurate De Prins 
and Don Davis 

Holotype catalogue 
(neotropics) 

       19:30-21:00 Poster session  all Taxonomy 

     Wednesday  –
17th 

9:00-11:30 Host-plants and parasitoids 
Issei Ohshima 

and Rosy Isaias 
Leaf-mining interactions 

      
 

  

 
14:00-16:30 Research Proposal Gilson Moreira 

Southern Brazil (Cerrado, 
Campos & Atlantic Forest) 

        
   19:30+ Light trapping activity 

 
  

     Thursday – 
18th 

9:00 -16:30 Field trip 
 

Atlantic Forest (lowland) 

          

 
19:30-21:00 Laboratory work 

 
Rearing immatures & 

Mounting adults 

          

     Friday – 
19th 

morning Leaving to Camacan/Ilhéus 
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Program 
 

 

Monday, January 15 (Day 1) 
 

15:00 ~  18:00   Arriving from Ilhéus / Camacan; Registration 

 

19:00 ~20:30 Welcome Dinner 

 

 

Tuesday, January 16 (Day 2) 
 

8:00 Breakfast 

 

9:00 ~11:30 Open Session  

Oral presentation about the Serra Bonita Project on Conservation Biology 

and Working activy at the Lepidoptera Collection 

Vitor Becker 

 

12:00~13:00 Lunch 

 

14:00~16:30 Oral Session 1  

T-1  Towards completion of the Catalogue of Neotropical 

Gracillariidae. 

Jurate de Prins 

 

T-2  Biology and description of Glandidorsalis legumavora, a new genus 

and species of Gracillariidae mining the fruits of Fabaceae in Peru and 

Chile. 

Donald R. Davis, Héctor A. Vargas, Marcelo Vargas-Ortiz, Gislene L. 

Gonçalves, Gilson R.P. Moreira 

 

T-3 Morphological study of the specimens representing the genus 

Caloptilia (Lepidoptera:Gracillariidae) 

Helber Adrián Arévalo-Maldonado, Francisco Javier Serna-Cardona, Jurate 

de Prins, Bernard Landry 
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T-4 Phyllocnistis Zeller, 1848: a revision of recent progress in 

taxonomy 

Rosângela Brito  

 

T-5 Building a regional library of DNA barcoding sequences from 

fresh and dried museum specimens of gracillariids 

Gislene L. Gonçalves  

 

 

18:00~19:00 Dinner 

 

 

19:30~21:00 Poster Session 

 

 

 

Wednesday, January 17 (Day 3) 

 

8:00 Breakfast 

 

9:00 ~11:30 Oral Session 2 

 

T-6 Factors regulating parasitoids' host ranges: a case study using 

Gracillariidae 

Issei Ohshima  

 

T-7 Molecular mechanisms underlying intricate plant-

insect-microbe interaction in plant-manipulating 

Gracillaridae 

David Giron, Hui Zhang, Antoine Guiguet, Géraldine Dubreuil, Elisabeth 

Huguet,Carlos Lopez-Vaamonde, Issei Ohshima 

 

T-8  Perspectives on structural and cytological studies on plant 

responses to mining insects in the Neotropics  

Rosy Mary dos Santos Isaias 
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T-9 Evolution of the gall-inducing life-style in Caloptilia 

Antoine Guiguet, Atsushi Kawakita, David Hembry, Carlos Lopez 

Vaamonde, David Giron, Issei Ohshima 

 

T-10 Daphnopsis fasciculata (Thymelaeaceae) cell responses to the 

mining activity of Phyllocnistis hemera (Lepidoptera: Gracillariidae) 

Nina C. Jorge, Bruno G. Ferreira, Gilson R. P. Moreira, Rosy M. S. Isaias 

 

 

12:00~13:00 Lunch 

 

14:00~16:30 Oral Session 3 

A collaborative research proposal  on gracillariids of Southern Brazil 

(Cerrado, Campos and Atlantic Forest) 

Gilson R.P. Moreira 

 

18:00~19:00 Dinner 

 

19:30+  Light trapping activity  

 

 

Thursday, January 18 (Day 4) 

 

8:00 Breakfast 

 

9:00 ~16:30 Field trip to the Atlantic Forest (lowland) 

(snack and beverage will be provided) 

 

18:00~19:00 Dinner 

 

19:30- 21:00 Practice on rearing immature stages and mounting adults 

of gracillariids 

 

 

Friday, January 19 (Day 5) 
 

7:00 Breakfast 

 

7:30 Leaving to Camacan/Ilhéus 
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ABSTRACTS 

 oral presentations – pages 7-16 

 poster session – pages 17-20 
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Towards completion of the Catalogue of Neotropical Gracillariidae 

 

Jurate De Prins 

 

Royal Belgian Institute of Natural Sciences, Brussels, Belgium. 

E-mail: jurate.deprins@gmail.com 

 

The current research on Gracillariidae tries to include a wider range of factors that may 

be involved in the evolutionary processes of speciation and the knowledge of these 

factors is still scarce and not verified. The diversity of the Gracillariidae in the 

Neotropical region is the least studied at the moment, though this part of the world 

probably is one of the most species rich. 

 

The online and offline cataloguing aims to fill, at least partly, the gaps in the existing 

taxonomic knowledge and, first and foremost, provides the essential data about every 

species of Neotropical Gracillariidae. An approach based on the analysis of taxonomic 

data along with modern imaging techniques may give a better insight into the taxonomic 

situation and group relationships than separate and non-interlinked studies. With the 

upcoming preparation of the Illustrative Catalogue of Neotropical Gracillariidae which 

is a substantive part of the Global Taxonomic Database of Gracillariidae we intend to 

tackle the species in a holistic way clarifying the following issues: 

a) TAXONOMY (taxonomic position, current species name, synonymy, 

original combination and the reference to the original description with 

indicated pagination); 

b) TYPES (name bearing type specimen(s): holotype, syntypes, lectotypes, 

neotype), other verified type specimens (paratypes, paralectotypes) and 

others not defined by Code (ICZN 1999) verified type specimens with 

associated institutional numbers, associated microscopic preparation slides, 

their depository place; 

c) IMAGES of external and internal diagnostic characters of Neotropical 

Gracillariidae species based preferably on the illustration of primary types; 

d) DISTRIBUTION and HABITATS (mapped and referenced distributional 

data); 

e) BIOLOGY (referenced data on food plants, and concise life history data); 

f) DNA (sequence ID in the BOLD systems and the accession numbers of the 

GenBank with the DNA information linked to them). 

 

These interlinked information packages serve to obtain qualitative online and offline 

catalogues and standardize the Gracillariidae taxonomy all over the world. It also 

makes it possible to combine data obtained from many different museums into one 

huge data network.  So far 207 Gracillariidae species have been described from the 

Neotropical region. The primary types of only 67 species (32.36%) are dissected, so 

the internal morphological diagnostic characters can only be used for a very limited 

amount of species. The significance of species delimitation based on verified 

information will be emphasized in the upcoming presentation and the ways to speed 

up the process will be suggested in the panel discussion. 
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Biology and description of Glandidorsalis legumavora, a new genus and species of 

Gracillariidae mining the fruits of Fabaceae in Peru and Chile.  

 

Donald R. Davis
1*

, Héctor A. Vargas
2
, Marcelo Vargas-Ortiz

2
, 

Gislene L. Gonçalves
3
, Gilson R.P. Moreira

4
 

 

1
Smithsonian Institution, Washington, D.C., USA; 

2
Universidad de Tarapacá, Arica, 

Chile;  
3
Departamento de Genética e Biologia Molecular, Universidade Federal do Rio 

Grande do Sul, Porto Alegre, RS, Brazil; 
3
Departamento de Zoologia, Universidade 

Federal do Rio Grande do Sul, Porto Alegre, RS, Brazil. *E-mail: DAVISD@si.edu 

The biology and morphology of a new genus and species of Gracillariidae, 

Glandidorsalis legumavora, whose larvae feed on the fruits of certain Fabaceae in Chile 

and Peru, are described and illustrated.  Morphologically, the adult of this species 

appears most similar to that of Chileoptilia yaroella Vargas and Landry, whose larvae 

also feed on plants of the family Fabaceae, on the flowers of Acacia macracantha. 

Adults of G. legumavora differ from those of C. yaroella in possessing a large, dorsal, 

androconial gland on the male abdomen (absent in C. yaroella), and in possessing 12 

veins in the forewing compared to 11 in Chileoptilia. 

The larvae of G. legumavora first mine into the fruit and seed coat of Acacia 

macracantha in Chile and Caesalpinia spinosa in Peru. The later tissue-feeding instars 

feed on the cotyledons and eventually exit  the fruit to pupate in an elongated, silken 

cocoon. The biology of G. legumavora in Peru was reviewed by H. M. Orrillo, C. A. 

Rodriguez, and A. R. P. Vargas, 2016, Scientia Agropecuaria, 7 (2): 93-102. 

 

Figure 1. Adult holotype of Glandidorsalis legumavora Davis and Vargas. Cajamarca 

Prov., San Marcos, Peru. 
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Morphological study of the specimens representing the genus Caloptilia 

(Lepidoptera:Gracillariidae) 

 

Helber Adrián Arévalo-Maldonado
1*

, Francisco Javier Serna-Cardona
1
,  

Jurate de Prins
2
, Bernard Landry

3 

 

1
Museo Entomológico UNAB, Facultad de Agronomía, Universidad Nacional de 

Colombia, 
2
Department of Entomology, Royal Belgian Institute of Natural Sciences, 

Brussels, Belgium, 
3
Muséum d’histoire naturelle, C.P. 6434, CH-1211 Genève 6, 

Switzerland. Email: jelber2000@gmail.com 

 

Morphology of seventh and eighth abdominal segments of male, genitalia, wing 

venation, and some external characters were analyzed on 165 specimens, which 

represent 31 species of Caloptilia and eight genera of related taxa. To record the major 

morphology variability of the adult of Caloptilia, were employed species from different 

biogeographic region and species with doubtful designation. New characters and 

character states with taxonomic value were found on all the structures analyzed, 

especially on seventh and eighth abdominal segment of male (Fig. 1). The characters 

states employed to delimit Caloptilia were found on the majority of specimens, except 

on some neotropical species which do not present a long subscaphium on the anal tube 

of the male genitalia. Some characters that would allow split the genus on group of 

species are the wing maculation, the presence/absent of internal process on seventh 

segment of male and the type and length of scales of coremata on the seventh and eighth 

abdominal segment of male. Unique characters that could employ to discriminate 

species were observed mainly on the eighth terguite. Finally, some characters that are 

very variable inside Caloptilia but could employ to discriminate species belong mainly 

to fore wing venation as the presence/absent of chorda, presence/ absent of the stem of 

M and the relative position between R2 and CuA2. 

 

Figure 1. Seventh and eighth segments of male abdomen in ventral view. A. Caloptilia 

burserella (Busck, 1900); B. Caloptlia cruzorum Landry, 2006. Scale bar 0.5 mm 
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Phyllocnistis Zeller, 1848: a revision of recent progress in taxonomy 

 

Rosângela Brito  

 

Departamento de Zoologia, Universidade Federal do Rio Grande do Sul, Porto Alegre, 

RS, Brazil. Email: rosangela.bri@gmail.com 

 

Phyllocnistis Zeller, 1848 is a genus known to present a controversial taxonomy, where 

the uniformity of genitalia characters is generally used as a justification for the difficult 

on delimitation of species. For many years, Phyllocnistis was placed in several families 

and subfamilies, being associated with the Gracillariidae only in the last century. In the 

Neotropical region, these micromoths are poorly known due mainly to scarce sampling 

and strong taxonomic impediment. However, efforts to reverse this scenario have being 

made lately; for example, during the last nine years, 16 new Phyllocnistis species were 

described for this region in particular. In order to characterize the state of the art of 

Phyllocnistis to worldwide level, here we present recent progress in the taxonomy of the 

genus and highlight some points related to the amount of deposited molecular sequences 

in public databases. Currently, there are 109 species described for six biogeographic 

regions; out of these, 37 are reported for Oriental region, 28 for Neotropical, 17 for 

Palearctic and Australasian, 16 for Nearctic and only 5 species for the Afrotropical 

region. During the latest 50 years, no Phyllocnistis species has been described for either 

Australasian or Afrotropical region. In addition, a few entomologists have been 

involved with their taxonomy throughout history, since 38% of such species were 

described by a single author, at the beginning of the last century. In the Neotropical 

region, there was an increase of 57% in the last decade on this regard, but still the total 

diversity of Phyllocnistis species is far from a complete description. By checking the 

public data on DNA sequences, we found 2,272 records in GenBank and 2,990 records 

for BOLD, the latter presenting 996 records of specimens not yet identified to the 

specific level. In this presentation, research actions recently taken by our research group 

that may contribute to alter this unfavorable taxonomic scenario are discussed. 

 

 

 

 

 

 

Figure 1: A typical representative of the genus, Phyllocnistis ourea Brito & Moreira, 

2017. A Adult, dorsal view. B Adaxial mine, arrow indicating the cocoon with spinning 

larva. C Head of the sap-feeding larva, lateral view. D Abdominal segments of the pupa, 

dorsal view. 
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Building a regional library of DNA barcoding sequences from fresh 

and dried museum specimens of gracillariids 

 

Gislene L. Gonçalves  

 

Departamento de Genética e Biologia Molecular, Universidade Federal do Rio Grande 

do Sul, Porto Alegre, RS, Brazil. Email: gislene.ufrgs@gmail.com 

 

We report initial results from an ongoing effort to build a library of DNA barcode 

sequences jointly with morphological description of Neotropical Gracillariidae species 

from Cerrado, Campos Sulinos and Atlantic Forest biomes. Our source material comes 

from a combination of freshly specimens either reared or trapped during field 

expeditions particularly in the Atlantic Forest carried out since 2008 by our research 

group, and dried museum samples collected and curated by Vitor Becker over the past 

two decades. Overall, natural history collections are greatly underutilized, mainly 

because the extraction of DNA being invasive, causing damage to specimen, although 

efforts have been made to minimize destruction by using only part of the body such as 

the thorax, legs, and small portions of the wing or the anterior part of the abdomen. 

Although curators are general hesitant to provide museum specimens for molecular 

analysis, dissections of abdomens and genitalia is a standard procedure for description 

and identification of species and largely accepted, including for type material. Thus, 

here we used a combination of both genitalia dissection and DNA extraction (originally 

proposed by Knölke et al. [2004]) with special modifications for tiny gracillariids 

abdomens, to expand our barcoding library coverage. Both sclerotized abdominal 

structures and DNA could be preserved out of the same reaction vial, requiring no 

further damage to the specimen. More importantly, high amounts of DNA concentration 

(~20-100 ng) were recovered in the first 38 dried-samples surveyed. The successful of 

the technique was associated to three mainly aspects: (1) adequately preserved material, 

(2) large expertise on insect morphology and (3) protocol adjustments, as follow: i) 

extension of incubation time of abdomens in the lysis digestion buffer for 48 hours, ii) 

carefully remove of the guts from the abdomen using the 6mm BD insulin syringe with 

ultra-fine 2mm needle, and iii) incubation of the lysis mix containing guts and soft 

tissue remnants with proteinase K until the fluid showed no more solid fragments, at 

least for 48 hours. Sclerotized parts of the abdomen were rinsed in water and stored in 

glycerin at room temperature until preparation. Extracted DNA was subjected to 

polymerase chain reaction to amplify the cytochrome oxidase I (COI barcode region) 

gene, firstly using the universal primers LCO1490 and HCO2198 to generate 650 bp 

length sequences. Secondly, we will design mini-barcodes (ca. 100 bp of product size) 

specifically for gracillariids of this project. 
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Factors regulating parasitoids' host ranges: a case study using Gracillariidae 

 

Issei Ohshima  

 

Kyoto Prefectural University, Kyoto, Japan. Email: issei@kpu.ac.jp 

 

The majority of natural enemies in phytophagous insects are parasitoid wasps. Although they 

often show highly specialized host ranges, we know little about factors regulating their host 

ranges. In this talk, I focus on the factors affecting the host range of a koinobiont, solitary 

endoparasitoid wasp, An. philippinensis (Braconidae: Agathidinae). This braconid wasp is 

mainly associated with the leaf-blotch mining moth Acrocercops transecta (Gracillariidae: 

Acrocercopinae), which is one of the most common gracillariids in Japan. Ac. transecta is 

consisted of two host races (the Juglandaceae race and the Lyonia race) that specialize to either 

Juglandaceae plants or Lyonia ovalifolia (Ericaceae). Firstly, I show the results of oviposition-

preference and larval performance experiments of An. philippinensis against the two host races. 

Although An. philippinensis exclusively uses the Juglandaceae race as a host insect in the wild, 

An. philippinensis oviposit and successfully grow up into adults even on the Lyonia race as 

well as they do on the Juglandaceae race. These results suggest that the secondary metabolites 

of L. ovaliforia do not hinder the host range of An. philippinensis and that they have a 

potential to use the Lyonia race as a host insect. Secondary, I show the results of competition 

experiments between a dominant (An. philippinensis) and a less frequent solitary parasitoid 

(Choeras sp. (Braconidae: Microgastinae)) of Ac. transecta. An. philippinensis were always 

dominant irrespective the order of oviposition or the lengths of time intervals. These results 

suggest that the dominant parasitoid species in the field are also dominant in the laboratory 

condition. Finally, I demonstrate that An. philippinensis has a wider potential host range than 

we can observe in the wild. Of 17 non-host gracillariid species that were exposed to 

ovipositing An. philippinensis females, seven gracillariid species successfully maintain An. 

philippinensis into adulthood, suggesting that the host range of An. philippinensis is narrowed 

down to Ac. transecta. Consequently, above experiments suggest that several factors affect the 

host range of An. philippinensis and that superiority in the competition among parasitoid 

wasps is likely to play an important role for determining dominant koinobiont and solitary 

parasitoids on each phytophagous insect. 
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Molecular mechanisms underlying intricate plant-insect-microbe 

interaction in plant-manipulating Gracillariidae 

 

David Giron
1
*, Hui Zhang

1*
, Antoine Guiguet

1,2
, Géraldine Dubreuil

1
, Elisabeth 

Huguet
1
,Carlos Lopez-Vaamonde

1,3
, Issei Ohshima

2
 

 
1
Institut de Recherche sur la Biologie de l’Insecte, UMR 726, CNRS/Université 

François-Rabelais de Tours, France; 
2
Department of Life and Environmental Sciences, 

Kyoto Prefectural University, Sakyo, Kyoto, Japan; 
3
INRA, UR633 Zoologie 

Forestière, Orléans, France. Email: david.giron@univ-tours.fr 

 

Gall-inducing insects are iconic examples in the manipulation and 

reprogramming of plant development, inducing spectacular morphological and 

physiological changes of host-plant tissues within which the insect feeds and 

grows. Despite decades of research, basic mechanisms of gall formation remain 

unknown. Understanding the evolution and adaptive significance of plant 

manipulation needs to contrast feeding strategies of different species in an 

evolutionary framework. It also needs to understand how insects manipulate the 

physiology and the anatomy of their host-plant.  

The leaf-mining moth Phyllonorycter blancardella (Lepidoptera: Gracillariidae) 

modifies the Cytokinin (CK) profile of mined leaf-tissues and the insect 

symbiotic bacteria Wolbachia is involved in the plant manipulation to the 

benefit of the insect host. To gain a deeper understanding into the possible 

origin and dynamics of CKs, we conducted an extensive characterization of 

CKs in larvae and in attacked apple leaves. Our results show that mines are 

enriched in CKs both on green and yellow leaves, allowing insects to control 

their nutritional supply under fluctuating environmental conditions. The spatial 

distribution of CKs within attacked leaves show that plant manipulation is 

strictly limited to the mine suggesting the absence of CK translocation from 

distant leaf areas towards the insect feeding site. They further show that CKs are 

detected in the highest levels in larvae reinforcing our hypothesis that CKs 

accumulating in the mines originate from the insect itself. Presence of bacteria-

specific methylthio-CKs is consistent with previous results suggesting that 

insect bacterial symbionts contribute to the observed phenotype. Our study 

provides key findings towards the understanding of molecular mechanisms 

underlying this intricate plant-insect-microbe interaction. The ability of leaf-

mining insects to manipulate their host plant physiology ask whether leaf-

miners can also be considered to be plant reprogrammers. 

Recent research suggests that some aspects of the plant manipulation shown by 

gall-inducers may be shared with other insect herbivorous life histories. Our 

current research focus on salivary effectors that are produced and delivered to 

the plant by the insects. We focus on leaf-miners, gall-inducers but also species 

that have evolved a unique mixed-feeding strategy, first larval instars being 

leaf-miners while last larval instars are gall-inducers. These species represent an 

intermediate state along the continuum between leaf-miners and gall-inducers 

and an unique opportunity to 1) identify genes that are responsible for the 

induction of galls; 2) understand the mechanisms of gall morphogenesis; and 3) 

shed light on the origin of gall induction by insects. 
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Perspectives on structural and cytological studies on plant responses to mining 

insects in the Neotropics  

 

Rosy Mary dos Santos Isaias 

 

Departamento de Botânica, Universidade Federal de Minas Gerais, Belo Horizonte, MG, 

Brazil. Email: rosyisaias@yahoo.com.br 

 

Mining insects dig channels in plant tissues by consuming plant cells, which do not 

commonly react to their feeding activity. Nevertheless, some of them may induce cell 

alterations, indicating a potential similarity to galling insects. We presume that this 

capacity may have arisen several times in nature, and should be explored in different 

mining insect-host plant systems. The knowledge on 

galling insects, such as the Cecidomyiidae on 

Copaifera langsdorffii (Fig. 1) in the Neotropics may 

guide the perspectives on exploiting the mining habit. 

Should the mining insects find out windows of 

opportunity to enter host plant tissues? Should they 

select plant tissue based on the hardness of cell walls? 

Should they look for nutritive resources located in 

plant cell walls or vacuoles? These questions may be 

addressed by histochemical or immunocytochemical techniques, which can detect cell 

wall polysacharides, and primary metabolites, such as starch, lipids or proteins. 

Analysis based on leaf age status by the time of the oviposition can test at least two 

hypotheses: (1) by the time the mining insect enters the leaf, cell walls are pectin-rich; 

and (2) the mining insects may take advantage on the nutritive potential of plant cell 

walls more than that of the vacuoles.  Also, the distinctiveness feature between mining 

and galling insects relies on the incapacity of the first 

to induce plant cell alteration, most of the times. 

Nevertheless, as observed in Phyllocnistis hemera 

(Lepidoptera: Gracllaridae)-Daphnopsis fasciculata 

(Thymelaeceae) (Fig. 2), host plant cells may react to 

the feeding activity of the mining insect and develop a 

tissue distinct from that P. hemera consumed. The 

challenge herein established in to investigate the 

pathways involved in mine obliteration, and look for 

patterns of plant cell reaction.  Moreover, how frequent should the capacity of inducing 

cell alterations occur in a given taxa, and why distinct from galling insects, plant cells 

do not respond to the mining activity by a hypersensitive reaction or by developing new 

tissue compartments, typical of a gall. 

Figures 1-2. Insect mine and gall. (1) Gall induced by Diptera: Cecidomyiidae on 

Copaifera langsdorffii (Fabaceae). (2) Mine of Phyllocnistis hemera (Lepidoptera: 

Gracllaridae) on Daphnopsis fasciculata (Thymelaeceae).  

1 

2 
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Evolution of the gall-inducing life-style in Caloptilia 

 

 
Antoine Guiguet

1,2*
, Atsushi Kawakita

3
, David Hembry

4
, 

Carlos Lopez Vaamonde
1,5

, David Giron
1
, Issei Ohshima

2
 

 

 
1
Insect Biology Research Institute, France; 

2
Kyoto Prefectural University, Japan

 
;
 

3
Kyoto University, Japan; 

4
University of Arizona , USA; 

5
French National Institute of 

Agronomy Research, France. *Email: antoine.guiguet@etu.univ-tours.fr 

 

 

The ability to induce galls is found in almost every major clade of herbivorous insects. 

This innovation often leads to an adaptive radiation, but little is known about the 

evolution of this life style in insects. Regarding the adaptive significance, three 

hypotheses are proposed: galls may protect from enemies, provide shelter against 

environmental conditions or constitute an enhanced nutritive source. Studying the 

process of gall-inducing life histories and testing those hypotheses require a clade 

containing closely related species showing either with or without gall-inducing life 

histories. In lepidopterans, many families like Momphidae, Nepticulidae, Cecidosiidae, 

Heliozelidae and Gracillariidae contain some cecidogenous species. Here we use the 

Gracillariidae genus Caloptilia, particularly the sub-group associated with 

Phyllanthaceae plants, distributed in East Asia and Oceania, as a model to study the 

evolution of gall induction. This group contains nine described species, and among 

them C. cecidophora is the only gracillariid species described as leaf-gall inducer. Here 

we present a molecular phylogeny based on five genes and use it to reconstruct the 

evolution of gall inducing.  
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Daphnopsis fasciculata (Thymelaeaceae) cell responses to the mining activity of 

Phyllocnistis hemera (Lepidoptera: Gracillariidae) 

 

Nina C. Jorge¹*, Bruno G. Ferreira¹, Gilson R. P. Moreira², Rosy M. S. Isaias¹ 

 
1
Departamento de Botânica, Universidade Federal de Minas Gerais, Belo Horizonte, 

MG, Brazil; 
2
Departamento de Zoologia, Universidade Federal do Rio Grande do Sul, 

Porto Alegre, RS, Brazil. *Email: ninacjorge@gmail.com 

Leaf miners dig channels inside host plant organs, where they can guarantee food and 

shelter. These small insects differ from the gall inducers for they are not usually capable 

of inducing cell responses. However, previous observation of leaf mines of Phyllocnistis 

hemera (Lepidoptera: Gracillariidae) on Daphnopsis fasciculata (Thymelaeaceae) (Fig. 

A) evidenced old mines filled with plant cells (Fig. B-C). This observation led us to 

hypothesize that host leaf cells may be reacting either by healing or by re-differentiating 

new feeding sites for the leaf miner. Leaf mine samples were collected at Pró-Mata, São 

Francisco de Paula, Rio Grande do Sul, Brazil. Samples of the mines in the region 

before the formation of pupal cocoon were fixed in 2.5% glutaraldehyde and 4.5% 

formaldehyde in 0.1 M phosphate buffer, pH 7.2, dehydrated in n-buthyl series, 

embedded in Paraplast, and sectioned by a rotary microtome (12 µm).  

 
Figure 1: Mine of Phyllocnistis hemera on Daphnopsis fasciculata  A. Leaf with mines. B-C. Corresponding 

natomical analyses. B. Leaf mine with cell walls lignified in response to the mining activity and the beginning of 

regenerating tissue development. C. Leaf mine with regenerating tissue completely formed, and lignified cell walls. 

LC: lignified cell walls; RT: regenerating tissue. Bars: 100 µm. 

 

The slides were deparaffinized with butyl acetate and hydrated in ethanol series. Some 

slides were stained with 0.5% astrablue and 0.25% safranin for anatomical analyses; 

additional slides were submitted to histochemical tests. P. hemera enters leaf lamina by 

the adaxial epidermis, and consumes the palisade parenchyma. In response to mining 

activity, cell walls lignify (LC) (Fig. 1B-C) (labelled by acidified floroglucinol in light 

microscopy and safranin in epifluorescence microscopy), indicating a healing reaction. 

The fine suberization of the cell walls in the healing area was confirmed by the subtle 

reaction to neutral red. After the passage of the leaf miner, a regenerating tissue (RT) 

(Fig1. 1B-C) with hypertrophied cells differentiates inside the mines. The walls of these 

regenerating cells have positive reaction to ruthenium red, similarly to the non-affected 

parts of mesophyll, and indicate the presence of pectins. Neither lignins nor suberin 

were detected in the regenerating tissue. The reactions to iron (III) and trypan blue were 

negative, indicating the non-accumulation of phenolics or nuclei apoptosis as cell 

responses to P. hemera mining activity. Currently, we can conclude that the chewing 

activity eliminate a palisade layer, but induce cell divisions and hypertrophy of spongy 

parenchyma cells. The healing reaction is restricted to lignin deposition in cell walls, 

and no cell death is induced by the leaf-miner passage. 
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Larva, pupa and adults of an undescribed leaf-miner moth are illustrated under light and 

scanning electron microscopy, and a preliminar description of mine and life cycle is also 

provided. This gracillariid species belongs to subfamily Gracillarinae, and mines leaves 

of Erythroxylum argentinum O.E.Schulz (Erythroxylaceae). Leaves with leaf mines at 

different stages of development were collected in Porto Alegre municipality – Rio 

Grande do Sul State, Brazil. The egg is laid on the adaxial surface of the leaf where the 

mine is constructed; first and second larval instars are sap-feeders, feeding upon 

epidermis cells, constructing a blotched mine (Fig. 1 A); third and fourh instars are 

tissue-feeders, feeding on parenchyma. Sap-feeding larvae having prognathous head, 

extremely flattened dorsoventrally. Last instar larvae (Fig. 1 B) without stemata, with 

spinneret functional, well-developed thoracic legs and abdominal pseudopodia bearing 

hooked-shaped crochets on A3-A5 and A10. Pupae (Fig. 1 C) with vertex without 

projections or setae, and antennae exceeding the body. Prothorax narrow with two 

comma-shaped depressions; mesothorax and metathorax wide, each segment with a pair 

of dorsal setae; forewings reaching A6; prothoracic, mesothoracic and metathoracic legs 

extending to A4, A6, and A10, respectively; the last adominal segment has a modified 

cremaster, showing two pairs of small, spiny protuberances. Pupation occurs within a 

flimsy, silk made coccoon inside the leaf mine. Adults (Fig. 1 D) have characteristics 

that conform to the Gracillaria group (sensu Kumata, 1982); unique features, especially 

about wing venation and male genitalia, suggest that it belongs to a new genus, closely 

related to Aspilapteryx Spuler, according to preliminary phylogenetic analyses based on 

DNA (COI) sequences. 

 

 

 

 

 

 

Figure 1: An undescribed gracillarid leaf miner found on Erythroxylum argentinum. (A) Leaf 

mine on adaxial surface; (B) Last instar larva, dorsal; (C) Pupa, dorsal; (D) Pinned –dried adult, 

dorsal. Scale bars: (A) 10, (B-D) 1 mm,  respectively. 
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Mandevilla pentlandiana (A. DC.) Woodson (Apocynaceae) is a vine, generally found 

on forest borders in southern South America. Little is known about its biology and 

associated fauna. In this study, we describe and illustrate under light and scanning 

electron microscopy the immature stages and adults of a new oecophyllembiine moth 

associated with this vine at Centro de Pesquisas e Conservação da Natureza (CPCN Pró-

Mata/PUC/RS; 29°28’36’’S, 50°10’01’’W), São Francisco de Paula municipality, RS. 

Larvae are light yellow, and all instars bear one pair of latero-dorsal mesothoracic 

spiracles.They construct serpentine mines on the adaxial leaf surface (Fig. 1A). The sap-

feeding morphotype is distinguished by having latero-dorsal projections from A1 to A9, 

and ambulatory calli ventrally on A3-A6. The spinning form presents rudimentary 

thoracic legs and abdominal pseudopodia bearing hooked-shaped crochets on A3-A6. 

The pupa is also light yellow, bearing a cocoon-cutter with a single, subtriangular 

projection; one pair of elongated, filiform setae on clypeus; A10 with a pair of small, 

anteriorly directed spines dorsally, and two digitiform processes caudally. Pupation 

occurs within a silk-made cocoon within the terminal portion of the mine. Adults (Fig. 

1B) are dark brown, with four pairs of creamy, cuneiform areas on anterior margin of 

forewings. They are unique within oecophyllembiine by having 5 radial and 2 median 

veins arisen separately from cell, and M2 long, reaching the wing basis. Male genitalia 

with aedeagus bearing well developed cornuti; in the female, ductus and corpus bursae 

mostly covered with small spines. 

 

Figure 1: A) Mines on Madevilla pentlandiana leaf; B) Pinned-dried adult. Open and    

closed arrow indicate larva (seen by transparence) and pupal cocoon, respectively. 
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Oecophyllembiinae is a subfamily of Gracillariidae abridging ca. 30 species that are 

distributed worldwide (except for the Australasian and Antarctic regions), but with only 

two species occurring in the Neotropical region. Recent field surveys conducted by our 

research group in the Atlantic forest domain revealed a high diversity of unknown 

lineages within this gracillariid subfamily, particularly at Centro de Pesquisas e 

Conservação da Natureza (CPCN Pró-Mata/PUC/RS; 29°28’36’’S, 50°10’01’’W),  São 

Francisco de Paula municipality, RS. We herein describe and illustrate one of such new 

species, based on tegumentary morphology (immature stages and adults) and provide a 

preliminary characterization of its life history. The larvae are leaf-miners associated 

with Psychotria suturella Müll. Arg. (Rubiaceae) (Fig. 1), feeding of palisade 

parenchyma in all sap-feeding instars. They are light yellow, and all instars bear one 

pair of latero-dorsal mesothoracic spiracles. The sap-feeding morphotype is unique 

among gracillariids by having a scraper-like hypopharynx that is not covered with setae. 

The spinning form presents rudimentary thoracic legs and abdominal pseudopodia 

bearing hooked-shaped crochets on A3-A6. Pupa is also light yellow, bearing a cocoon-

cutter with a single, subtriangular projection; one pair of elongated, filiform setae on 

clypeus; A10 with a pair of small, anteriorly directed spines dorsally, and two digitiform 

processes caudally directed. Pupation occurs within a silk-made cocoon within the 

terminal portion of the mine. Adults (Fig. 2) are dark brown; forewings with three pairs 

of small, silver bright areas, transversally aligned on margins; forewings lack R1, and 

hindwings lack CuP. Genitalia of male with elongated, slender saccus and aedeagus, 

and valvae subretangular bearing filiform setae.  

 

 

 

 

 

 

 

Figures: 1) Mine on Psychotria suturella leaf; 2) Pinned-dried adult, dorsal view. Scale bar = 1mm. 
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Ilex paraguariensis A. St.-Hil. (Aquifoliaceae) is a well-known tree in southern South 

American countries as the source of the beverage called mate. Although mostly 

cultivated, this native species grows spontanously in the Atlantic Forest. In this study, 

we describe and illustrate under light and scanning electron microscopy the immature 

stages and the adults of new leaf-miner oecophyllembiine moth associated with mate at 

Centro de Pesquisas e Conservação da Natureza (CPCN Pró-Mata/PUC/RS; 

29°28’36’’S, 50°10’01’’W),  São Francisco de Paula municipality, RS. Larvae are light 

yellow, and all bear mesothoracic spiracles typical for the subfamily. They construct an 

elongated mine on the adaxial surface of mate leaves (Fig. 1A), feeding only on the 

palisade parenchyma. Sap-feeding instars are unique among known gracillariids by 

presenting two pairs of stout, elongated, transversally aligned spines, dorsally on A9. 

The spinning morphotype has rudimentary thoracic legs and abdominal pseudopodia 

lacking crochets on A3-A6. The pupa is yellowish brown, bearing a cocoon-cutter with 

a single, subtriangular projection; one pair of elongated, filiform setae on frons; A10 

with a pair of small, anteriorly directed spines dorsally, and two digitiform processes 

caudally. Pupation occurs within a silk made, circular cocoon, built at the distal end of 

the mine. Adults (Fig. 1B) are dark brown; forewings have three pairs of fainted, silver 

bands transversally, five R-veins, three M-veins, CuA and CuP. Male genitalia is unique 

among oecophyllembiines, by presenting an extremily large and stout aedeagus (ca. 4x 

length of valva). 

 

 

Figure1: A) Mine on Ilex paraguariensis leaf; B) Pinned-dried adult. 
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