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Gabrielle Vivian-Smith: We have a lot of interest in this topic. We'll get going now. Welcome everyone to the November Australian Chief Plant Protection Officer webinar. My name is Gabrielle Vivian-Smith and I'm the Australian Chief Plant Protection Officer. First of all, I'd like to begin by acknowledging the traditional owners and custodians of country. The lands I'm on today are the Wurundjeri lands of the Kulin Nation in Naarm, Melbourne. I'd also like to extend that acknowledgement to traditional owners throughout Australia and acknowledge their continuing connection to the land, waters and community. I'd also like to pay my respects to the people, the cultures and the elders, past and present, and I'd like to also extend that recognition to all of our Aboriginal and Torres Strait Islander colleagues attending today's event.
We do have a little bit of housekeeping to kick off with. If you're not the presenter, could you please ensure that your video and microphone are on mute. We have a lot of people attending and it helps with bandwidth and sound quality.
If you could put your questions in the chat, and you can do that at any stage during the webinar, or put your hand up after the presentation, we will be able to entertain a number of questions. We often can't get through all of them, but we'll do our best.
The webinar is being recorded and will be available after the webinar. Today's webinar is on an interesting and unusual topic, but one that's very important and one that in biosecurity touches our lives almost on a daily basis. We're going to be talking about research into the beetle groups, known as the auger and furniture beetles, and they're important destructive agents of both fresh and seasoned timbers.
[image: Australian Government Department of Agriculture, Fisheries and Forestry]
There are multiple challenges in accurately identifying these beetle groups, which is important both for monitoring their presence or absence in Australia, their quarantine status and also appropriate risk mitigations. There are few reliable diagnostic tools in existence to identify the Australian native taxa, let alone distinguish the native taxa from the exotic species. The research that we'll hear about 
will improve our native biodiversity knowledge and also provide diagnostic entomologists working within biosecurity with new resources for efficiently monitoring species for Australian biosecurity activities.
Our speakers today, and I'm really delighted to introduce our speakers, we have Adam Ślipiński, Senior Principal Scientist and Living Li, Post Doctoral research fellow both from the Australian National Insect Collection, or ANIC, at CSIRO. Adam’s research focuses on evolution and classification of beetles, with particular interest in phylogeny of ladybirds, longhorn beetles and carpet beetles. He's the author of an amazing wealth of publications, of nearly 300 research publications and book chapters, and the author of several books on the phylogeny and classification of Australian beetles, including the unique four-volume series on genera of Australian Beetles, with the final volume to be completed next year. Adam also received a Biosecurity Commendation certificate at the recent Australian Biosecurity Awards for his significant contributions to biosecurity preparedness and response through extensive research on native and exotic beetle species. Congratulations, Adam. 
Living is a postdoc fellow at ANIC. His research combines fieldwork, museum collections, evolutionary genetics to understand evolutionary and environmental drivers of beetle diversity, and that includes multidisciplinary fields in phylogenetics, macroevolution, biogeography, species delimitation and taxonomy, with an outcome to inform conservation policy and biosecurity practice. The best of both worlds there. His recent work research has focused on phylogenetics and integrative taxonomy of Australian auger and furniture beetles. A very, very warm welcome to Adam and Living. I'm going to hand over to Adam and Living now to introduce their first slide and I look forward to their presentation.
Adam Ślipiński: Thank you, Gabrielle and welcome everybody to our talk about auger and furniture beetles. We are going to talk about two families, what we call the Bostrichoidea [Australian auger beetles] and Ptinidae or they used to be called Ptinidae and Anobiidae together [furniture beetles]. Those two families are very interesting from the perspective of their evolution. We are looking into the three families that we all know pretty well, including the major grain pest, the Trogoderma granarium [khapra beetle], we have Bostrichidae, which are the wood borers and Ptinidae, which are both spider beetles and the wood boring beetles. They all together form what we call Bostrichoidea, which is the superfamily of the beetles that have probably originated somewhere in the Jurassic and maybe even the Triassic. There is some molecular evidence saying that they are going probably close to 220 million years back. 
One quite unusual thing they share together is that they are able to recycle water, which is a very important element in, I don't know, beetle evolution, because usually dehydration is one of the major problems in colonising the very dry areas with poor food. They have been able to recycle their water because they have what we call Malpighian tubules attached to their hindgut, they can actually recycle water from their hindgut and that allowed them to go to the very dry and very unfavourable areas. 
Another similar evolutionally adaptation is that they were often able to start eating the food which is not very easily digestible, like wood or carotene or some other proteins, that are not very easily broken down for their food. Through this they can colonise the very dry areas. Also, they can harbour either the bacteria or fungi that help them to actually digest that food. This whole thing managed so 
well that some of them became really very strongly pestiferous like khapra beetle Trogoderma granarium, which is actually the pest of the grain, and is one of the very few insects that can completely survive on a grain itself.
The Bostrichidaes and Anobiidaes are basically mostly seen as a pest of wood, but Living will tell you more, they do other things. Our project was about the dermestid [Family Dermestidae] in Australia and during this project we were able to revise the genera and most of the species of Australian dermestids. We set up the phylogeny that allowed us to basically say that there is no Trogoderma granarium or khapra beetle in Australia and the genus Trogoderma is actually something which is in the northern hemisphere, not in the in the Gondwanian land of Australia, New Zealand and Chile. We have a different genus Eurhopalus. We are going to parallel the same situation in this current project because we think it's very important to actually connect Australian fauna to the world fauna, actually to really to see what we represent comparing to the world fauna. And this will allow us not only to diagnose the pest species, but also to make our classification and our findings much more predictable because they are based on phylogenetic results. I think this will be a good introduction to what Living is going to take over right now. Thank you.
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Living Li: All right. Great job. Thanks, Adam. And so I'm going to take over from here. I'm going to tell you some more anecdotes about this badass family of beetles. I'm going to identify the major challenges and diagnostic limitations and share some details on the project we are working on.
What we have found so far and what's in the next step we're going to do. The first badass beetle family is called Bostrichidae. It's commonly known as auger or powder-post beetles. Their names are because the larvae and some adults of these beetles can drill holes into the wood and reduce it into a fine powdery frass. That's how they get their names, auger and powder-post beetles. As you can see in this picture, these beetles, they're generally morphologically relatively conservative and are cylindrical in body shape.
They are often confused with the scolytine weevils, which are called bark beetles. But these are two distinct beetle lineages, and they differ in the shape of eyes and antennal clubs. So keep in mind that auger beetles are distantly related to the bark beetles but they are equally badass beetles. For the Bostrichidae beetle family, there are 90 genera and 600 species in the world, and many of them are important pests of timber and stored food products. They are of significant economic importance.
So let's have a look at the native bostrichid fauna. There are 35 described species of bostrichids in Australia. Among them, 12 are considered as timber pests, and the largest of them is this black fellow called Bostrychopsis jesuita. It can attack the eucalyptus trees and acacia trees.
Most Bostrychopsis are ecologically conservative, now wood boring beetles, but some of them have occupied very specialised niches, such as these two small, tiny ones, a little bit larger than 1 mm. On the left is the small brown beetle, it has a little bit better dressing style called Loranthophila acanthacollis. It is associated with the mistletoes. We call it the mistletoe auger beetle. And on the right is a slicker one. It's kind of dorsal, ventrally flattened. It kind of lives in the tunnels of other bostrichids, such as the Bostrychopsis jesuita.

The largest tribe of the endemic radiation belong to the tribe Xyloperthini, which account for about 65% of native species. An interesting fact about this tribe is species in this group, they show pronounced sexual dimorphism. That is to say, the male and female look very different. Here you can see the male are generally more robust. In contrast, the female are more slender.
And in some species, such as this Xylobosca canina, the male has got these unique curved spines at the tip of elytral declivity. There is the function for this. Remember these beetles dig holes in the wood.
And this male beetle can block the entrance of this house and when the female is laying eggs in the tunnels and this male will protect the female against predators such as the parasitoid wasps. And this reminds me of the ‘Hold-door’ in the ‘Game of Thrones’, hence nickname the ‘Hold-door’ beetle. In some other species, it is the female that steals the show. Here you can see the Xylogenes hirticollis as implied by the name of the beetle. It has got a very fancy hair though that is a shared morphology character with some famous politician.
And the non-native bostrichids surprisingly has actually more species than the native ones. So up to now, there are more than 60 species has been intercepted in the border activities, in the biosecurity activities.
Here I'm going to give you some most infamous examples. These two have been occasionally intercepted and this Bostrychopsis cornutus has got this horns on the prothorax and the Stephanopachys quadricollis is a specialist on gymnosperms.
And these Four Horsemen have been frequently intercepted at the border. However, for some reason they have not yet established in Australia.
And then we have these seven species that have successfully invaded Australia, and all of them are timber pests. Among these seven species, two of them we can confirm that they have recently, recently established in the tropical Queensland, such as the Heterobostrychus aequalis and the Minthea reticulata. From the museum records, we can confirm Minthea reticulata occurs actually in the Cape York.
And for some species, we currently do not have sufficient data to say whether they have established or not, such as Dinoderus ocellaris. So for biosecurity officers and pest controllers, keep an eye out for these small brown beetles.
The majority of these exotic species are timber pests, but some of them are also pests of stored grain and bamboo products, particularly in the subfamily Dinoderinae.
Our next bad-ass beetle family is called Ptinidae. Ptinidae is a family constitutes two subgroups, Anobiids and Ptinids, now commonly known as the furniture and spider beetles. To help you remember them more clearly, I’ll give you two examples.

Here it shows some typical Ptinids. The Anobiids has got this hunchback appearance with this head kind of tucked under the enlarged prothorax. Reminds you of some fictional characters, Quasimodo in the French novel.
So we can call it the Quasimodo beetle. And by contrast, the spider beetle, they have got this elongated long limbs. We can call it Spiderman beetle. So the family Ptinidae, they comprises 260 genera and over 2,000 species in the world. Because mostly it's the furniture beetles that are causing a havoc in the industries, our study will focus on the Anobiid furniture builders.
So the native Anobiid fauna is actually very diverse. It comprises an ecologically diverse assembly include 21 described genera in 100 species, and the numerous genera are yet to be described.
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Living Li: In the centre, this image is a wood-boring beetle. It's called Hadrobregmus. It has turned up frequently in the MBS panel traps, and at bottom is the notorious Queensland pine beetle, and these two wood-boring ones are timber pests.
But not all Anobiids are pests. Some of them occupy different ecological niches. For example, this fungivorous one, the Mysticephala, now mushroom lovers. They feed on the bracket fungi and this one is a flower visitor, the Secretipes. It has been observed visiting the grass tree flower stems, a potential pollinator, and this minute one is only 1 mm in size. It lives in the leaf litter. It can actually feed on the leaf litter, they’re scavengers and nature’s recyclers.
And the largest genus of Ptinids, the Dryophilodes, comprises over 100 endemic species, and this group are seed borers of the late Myrtaceae trees and Aracauria cones.
The long-legged Anobiids are comparatively small fauna, with only a little bit more than 10 intercepted species. However, among these, seven have established in Australia, include the creepy death-watch beetle.
This beetle is of European region. It's called a Death Watch beetle because they can make the mating calls at midnight like the clock clicking, and a superstition believes this beetle is a harbinger of death.
And then we have these Four Horsemen: the pine bark beetle; the common furniture beetle; the cigarette beetle; and the drugstore beetle. All of these are timber pests.
The last one I want to mention is the authentic bookworm, the Nicobium castaneum. This beetle can destroy precious books. It has been intercepted in Australia, but fortunately they have not yet established, so keep an eye out for this little brown bug.
Since auger and furniture beetles have turned out frequently in the border interceptions and they are primary targets for national border surveillance. However, it's a challenge to identify these small brown beetles. I'll give you 2 examples. On the left is the example of bostrichid species. Now eight species of Lyctus species here. Among them, two of them are native species and the rest are exotic invasive species. How to tell them apart easily? 

It's even a hard job for an expert because these beetles are basically morphologically very conservative. So the trick is to actually do molecular diagnostics to help DNA can offer us new insights into the species delimitation diagnosis of this morphologically conservative group.
And on the right is an example of the Anobiid species. At the top is the wood-boring Calymmaderus, which is a timber pest. At the bottom is Mysticephala. It's a mushroom lover, it's fungivorous. At a first glance you can't see these two beetles are basically look like superficially featureless. They're like two black beans, because their legs have antennae, and so all of those important features are tucked together, packed together. So the trick to identify these beetles is actually to unpack them.
So after dissection you can see the antennae are actually very different. Their metathorax are very different. In Calymmaderus, there's an excavation in the middle of the metathorax. It's a slot to receive the antennae when they are packed together. And when you compare the abdomen in the Mysticephala, you can see these granulations in the abdominal ventrals, which is different from Calymmaderus.
So because of this challenge to identify or work with these small brown beetles, these two groups has received very little attention in the past century. Here you can see the Australian fauna has been barely worked in the last 100 years.
And here I'm going to highlight three major limitations in the morphological study of these two groups.
First, the diagnostic resources are scattered here and there. For a biosecurity officer, who wants to identify these beetles at the moment, they rely on the images in the PaDIL. Goodyer did a literature review on auger beetles. And the second, we lack a critical taxonomy revision for the Australian native fauna. And the third, we lack the diagnostic tools to distinguish the native species from the exotic ones.
And on the molecular front, we have these diagnostic limitations. There are two major studies of molecular phylogenetics about these two groups. For the bostrichids, in the case of bostrichids, this study was done two years ago. They mainly focus on microbiome and symbiosis, but they provide a very robust molecular phylogeny. However, this phylogeny, as you can see that included only 20-30 taxa out of 600 species in the family.
In the case of Ptinids there's only one molecular phylogeny, family level molecular phylogeny, that is published more than 10 years ago. They have a decent taxa sampling, however, that included only three genes, which means their molecular phylogeny is poorly resolved. But they have found that Anobiids and Ptinids are distinct groups, which means the Quasimodo beetle lineage and the Spiderman beetle lineage are distinct groups, and they also found out the Anobiid subfamily is polyphyletic.
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Living Li: And in both of these two studies, the Australian taxa have been poorly represented, and currently there's only less than 10% of Australian taxa are present in the public databases, and this significantly limits the capacity for molecular diagnosis.
And this is especially problematic for the larvae diagnosis, which features significantly in border beetle interceptions.
Then we do not yet have a robust, well sampled phylogeny. It's unclear about the limits of subfamily, genera and even the boundary of species.
So to tackle these challenges and limitations, we provide a road map to develop the diagnostic resources for effective biosecurity monitoring of these beetles from assembling the materials in a field trip. To collect the fresh samples and to observe their ecology in the field and from the Natural History Museums we look at the type specimens to make sure the identifications are correct and we look into the unsorted materials to dig out the undescribed native species.
And we look into the biosecurity collections to look for the intercepted exotic species. And based on these materials, we generate two major data sets. The morphologic data including images of specimens in the collections and SEM images of diagnostic characters and for the molecular data we use the low coverage genome skimming to generate a barcode library. So eventually, we are going to present an image database and DNA barcode library and use these data to perform the final genetic analysis and to do species delimitation and eventually provide a taxonomy revision of these two groups.
So, let's see what we have found so far. So here we will present a comprehensive image database of Australian bostrichids, including the images of the species in their natural habitats. Actually, you can see these images are taken actually just in the backyard in the Black Mountain in Canberra.
So how diverse this group is just in the tiny hotspot, and this includes species that are very rare and has never been photographed before, such as this mistletoe auger beetle, which is smaller than a tiny twig.
And we provide the images of specimens in the Natural History Museums and include species such as this Calophorus species, which has never been photographed in the past. And we present the SEM images of the diagnostic characters of these beetles. Here you can see in great details such as tiny tubercles on the prothorax of these beetles. Can you imagine these images are created from a beetle that is no more than two mm long? So based on this image data and specimens, we provide a detailed revision of 43 native species, and this includes eight undescribed species and one undescribed genus, as shown in this picture. We provide the diagnostic keys to the native frequent intercepted and introduced taxa, including detailed diagnostic characters for both sexes as shown in the middle figure.
Similarly, we provide an image database of Australian furniture beetles, including species in their native habitats and images of museum specimens and microscope images of diagnostic characters.

And based on the based on this, we provide a revision of 27 native genera, including six genera and two new genera records [Hemicoelinum, Dimorphoteca], and provide diagnostic keys to a native and introduced taxa, including detailed diagnostic characters.
And on the molecular front, well, instead of doing traditional PCR, we use this cutting-edge high throughput collection genomics methods to generate new coverage genomes for 384 specimens.
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Here, basically this graph shows the major steps of this protocol. We use a specialised miniaturised protocol developed by the ANIC molecular team. I'm not going to go into detail about this. There are two merits about this protocol because first this protocol only requires a tiny amount of DNA. It only requires five nanograms of DNA, which is specially suitable for tiny specimens such as auger beetles and furniture beetles. And because we are doing next generation sequencing, it is highly suitable to the highly degradable DNA, which is often the case for the museum specimens that were collected 50 or 100 years ago. And the second, in this approach we can process 384 samples in a single round.
In fact, we use a robotic platform called acoustic liquid handler. It's a magic machine which can actually transfer very tiny droplets of liquid between the plates. It's like a robotic sauna. So, this is a cost effective and very efficient approach. At this stage we have prepared the lab reports and will submit them for sequencing this week. We expect to have the 2 terabytes of data next week. So based on this data we are going to generate the mitochondrial genomes for these beetles.
This would include a comprehensive CO1 barcode library of correctly determined specimens, and based on this data we are going to extract the partial nuclear genome. Based on this we can perform phylogenetic analyses, which can provide new insights into the taxonomy revision of these two groups. That's our current progress so far. 
To summarise, in this project we provided a new and comprehensive image database for the native auger and furniture beetles. We provided diagnosed keys to the native, frequently intercepted and introduced taxa. And we presented new genomic datasets which would include a comprehensive barcode reference library of expert determined specimens. This would be of great value for biosecurity officers for molecular diagnosis. And in the next step we are going to perform the higher level nuclear phylogenies of these groups and eventually the results will be published as papers for taxonomy revisions of the native fauna based on the combined evidence of morphology and molecular data.
Thanks to my collaborators, the fundings and the museums. Thank you all for listening.
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Gabrielle Vivian-Smith: Fantastic. Thank you so much for that Living. That was absolutely fascinating. And I had no idea there was so much diversity in these, in this group of beetles in terms of just the way they look, but their behaviour and thank you for keeping us so interested describing some of the the the characteristics of this group of badass beetles. I'm going to use that term again sometime soon, I think. So we've got a few questions in the chat and we've got lots of applause.

I know that our DAFF staff who work at the border and work in our laboratories will have absolutely loved your presentation today. I'm going to start with a couple of questions. We've got a question which is around - other molecular diagnostics are there any other methods being investigated for species differentiation? Does mass spectrometry show any potential for diagnostics with these beetles, such as MALDI-TOF?
Adam Ślipiński: Mass spectrometry. I don't think we have we have tried any of those. 
Living Li:  So, the main resources we are looking to diagnose is, because the majority of the specimens are from the biosecurity collections, in which the muscle structures are kind of lost during preservation. So, the main character morphology characters we rely on to diagnose these beetles are their exoskeletons, the hardened external structure or some internal structure like the male or female genitalia or something like that to identify these beetles.
Adam Ślipiński: Yeah, that's is to say basically we had to rely on the characters which were available and technology that was available to us and obviously the there is enough diversity in male genitalia and the female genitalia and morphology that we can use. Obviously, the species boundaries in some groups are not very well established and then we have to wait for the molecular phylogeny to tell us if our morphological differentiation is correct or not and we have been going to do iteration again to see if our species we have preliminary sorted are good or not, but we haven't used any other methods so far.
Gabrielle Vivian-Smith: Thank you. That's really helpful. There's a question from Grace Sun, which is the miniaturised platform is really cool. Is CSIRO the only organisation in Australia who has set this up?
Living Li: That's a good question. 
Adam Ślipiński: I'm pretty sure that there is more than that. Definitely it is a platform that has been established a few years ago, and definitely it has been in use in many other organisations, maybe not in insect collections at that time because Andreas who was leading this has tried to get it a long time ago, mostly from medical facilities that have been used. But to my knowledge, there is at least a few more in Australia right now for sure of those liquid handlers, yes.
Gabrielle Vivian-Smith: Thank you. And then we've got another good question here which is around has there been any study on the impact of the native beetles and the established exotic beetles and the potential exotic beetles with the risk of establishment? Just to understand impact and severity, I was also wondering, some beetles such as Lyctus africanus, we see a lot at the border, but it hasn't established yet. Yet there are other species that have established. So, I am also wondering very similarly, are there any differences there that might help us understand why some have established whilst others have not established?
Adam Ślipiński: Well, the complex thing is probably the origin of the species and how basically the climate and maybe environmental factors that the place that they are trying to establish to if they are matching enough on what is actually the capability of the invaders to actually struggle. We are not 
experts in this area to tell you that this is definitely a species that is going to be much more dangerous than others.
There is a project right now that is led by Hermes Escalona and James Bickerstaff, that they are actually monitoring. Well, they're doing the very big genomic study saying if there is a signal in the genome of a particular species that can be actually interpreted, that the species is much more capable of becoming the best or not and that study is still ongoing, so I cannot really tell you much more about it. But that is about the bark beetles [Source: ANICdotes Issue 20 April 2022 - ‘invasive Scolytinae bark beetles -  James and Hermes will use comparative genomic data and analytical methods to identify whether signatures in the genome differ between invasive and related non-invasive species’]. Definitely, what I can understand, is there are differences in a genome structure about different species being very closely related, that suggests that there have been a major, maybe chromosomal or genomic, changes that actually allow a particular species to become much more invasive than others. But if this species of Lyctus or that species of Lyctus will actually be more frequent and much more able to establish I can't really tell you much about that. 
Living Li: Yeah, it's an open question that we that's worth of exploration. With this genomic data we are generating I'm actually planning to compare the ecological traits and the morphologic traits between the frequently intercepted species and those species that are already established in Australia and can do some final genetic comparative analysis to understand this part, but so far we do not have a definite answer to this.
Gabrielle Vivian-Smith: We've probably only got time for maybe one or two more questions. One of our questions is about what are your thoughts on a New Zealand species, Euderia squamosa? Is it a Bostrichidae or a Ptinidae. Currently it's in the Bostrichidae, but that's really odd. So that's kind of an insider question I think from Ben Boyd there, but I was also wondering, when you do your genomic analysis and compare it to the morphological taxonomy are you kind of feeling like you're getting closer and closer to aligning those? Or are there always surprises there when you do the comparison? So probably two different questions there, but similar.
Living Li: Well, I would think surprise is always great in science. When molecular data and morphological data are in conflict, it's actually the way you're looking as to what's happening. And it could be many reasons, it can be morphology is evolving on a different line.
And because the evolution is happening in multiple axis, morphology and molecular evolution doesn't necessarily align with each other. They go in their own way isn’t necessarily compatible somehow. But generally, I would expect at some level they would match each other and when they're not matching, we'll look into it and figure out what's going on. 
Adam Ślipiński: Yeah, very often when you when you have kind of morphological species and genera sorted out and you do the molecular study, then you get surprising results, not very often, but sometimes. And then you look at the morphology say ‘Oh no, obviously there are characteristics that have actually showed us that those things are not that related, but related to these other things. So, this is iterative process, and I think that the best way to do the taxonomy is actually to do both, do the iteration and then get the best results for it. I don't know if we had Euderia in our system in New Zealand? 

Living Li: No, we unfortunately we didn't.
Adam Ślipiński: Unfortunately, we didn’t. To get any Euderia is an extremely rare thing and we couldn't get the Rich Leschen to part with any other of Euderia from New Zealand collection to do the DNA of it. It's a very particular genus, it doesn't look like Bostrichidae, but probably it is. It's just weird like a lot of things in New Zealand.
Gabrielle Vivian-Smith: Yeah, great. Thank you. That's fantastic. We're going to wrap up now. I just want to say a huge thank you. That was absolutely fascinating. It was visually, incredible work as well, and as an ecologist and an evolutionary biologist back in my youth, that was really, really interesting. So a virtual round of applause. I think we've had lots of thumbs up, lots of hearts and quite a few claps from the audience. Thank you so much today, both Adam and Living, for sharing your work. You're really in a fascinating area and it seems like there's so much more to discover and so much more important work to do, both from a biodiversity perspective, and also from a biosecurity perspective. It's great to be working on two different fronts there. So thank you once again and we look forward to hearing more and possibly there's a request for some taxonomic training as well. So we'll have to put that on our list to think about in the future as well.
So thanks everyone for showing up today. I do have one announcement - this is our last webinar for this year. Thank you for the interest in the webinars. We have fantastic attendance and it's great to see how interested people are in these topics. We will be having another series next year, so we look forward to you joining us in 2026 and wishing you all the best for the holiday season. Thank you everyone and thank you very much to our two amazing presenters today.
Living Li and Adam Ślipiński: Thank you very much. Thank you very much, everybody. Have a wonderful evening. Thank you.
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