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Bill Glovin: Welcome to this month's Cerebrum podcast. Hi, I am editor, Bill 
Glovin, and this month's topic is microglia. Microglia reminds me of that old 
coffee talk routine on Saturday Night Live. Is it micro or is it glia? Talk amongst 
yourselves. 

 Some of you may be wondering what microglia is, and we'll certainly be getting 
into that. And while microglia might not be the most glamorous of subjects for a 
podcast, if we're going to talk microglia, we at least get to talk to the top 
scientists in the country who are specialists on the topic, Beth Stevens and Staci 
Bilbo. Both are professors and researchers at Harvard Medical School. 

 Beth is also affiliated with Boston Children's Hospital and part of the Broad 
Institute and Stanley Center for Neuropsychiatric Research. In 2015, Beth 
received a $625,000 MacArthur Foundation Genius Grant. 

 Staci is Director of Research for the Lurie Center for Autism at Massachusetts 
General Hospital for Children. She also received the Ader New Investigator 
Award and the Beach Young Investigator Award. 

 So let's start with the most basic of questions for people who haven't read their 
Cerebrum article entitled, "Microglia: The Brain's First Responders." What is 
microglia, and why should we care? Let's start with Beth. 

Beth Stevens: That was a great way to start. What are these cells? I can say that one way to 
describe them is they're our residents immune cells. They make up about 10 
percent of the cells in our brain, and they're the only cells not born in our brain. 
They actually derive from outside of the nervous system and enter the brain 
very early embryonically. Until recently, there hasn't been much knowledge 
about their normal functions. Much of what we knew about microglia was in the 
context of disease and injury. I think work over the last decade or so has been 
really exciting in that it's starting to shed light into the normal roles of these 
cells, especially during the development, when there's so many important 
processes going on when the brain is wiring up, so Staci may want to comment 
as well. 

Staci Bilbo: Right. I mean I agree with all of that. I have to take issue with the idea that 
microglia are boring. I personally think they are really some of the most exciting 
cells in the brain. They're very dynamic cells, so one of the things that we do is 
study them over the course of normal development. If you just look at the cells, 
and how they change their structure alone over the course of just a few days of 
gestation, it's really pretty remarkable how dynamically they change during 
development. As Beth said, yeah, they make about 10 to 15 percent of the cells 
in our brains, and evolution doesn't really waste energy, so it suggests that 
they're doing something pretty important. 

Bill Glovin: I'm sorry. I didn't mean to offend. I was just saying how non-neuroscience 
people feel about it. I found it quite interesting. Anyway, this is for Beth. The 
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article by Adam Piore in Biomedicine in 2016, says that you came to study 
microglia by accident. Can you explain your path? 

Beth Stevens: Sure. I have been long interested in studying glia, the non-neural cells in the 
brain, ever since I was a graduate student. I was trained with Doug Seals at the 
NIH, back at a time where glia were definitely not thought of as mainstream 
neuroscience. There was a lot of people studying glia, but certainly we didn't 
know nearly as much about what they do as we do today, so I was really 
fascinated by glial cells. At the time, I was studying myelinating glia, the cells 
that wrap their membrane around axons, and increase conduction velocity. I 
was studying Schwann cells and oligodendrocytes. Then when I went to 
Stanford as a postdoc, I started studying astrocytes.  

 But at the time, microglia really weren't on my radar initially. That was in part 
because, you know, we were only thinking about microglia in the context of 
development. I'm a developmental neurobiologist, and most of the work we 
focused on was understanding the role that these glial cells play in synapse 
development and in brain development. It was really a number of experiments 
and discoveries that sort of led me to microglia. It was in part, really pioneering 
imaging studies that were carried out by my colleague, Axel Nimmerjahn and 
lab, Dimitrios Davalos when he was in Wen Biao Gan’s lab, where because of 
new tools, they were able to actually watch these cells in the brains of mice in 
real time.  

 Using these new tools, these mice, which allowed one to label these cells 
fluorescently, it was really remarkable. I never forget the first time I watched 
one of these images on these movies of microglia, just all of their fine processes 
dynamically interacting with neurons and synapses in the brain. That really, 
together with some other work that had been going on in Ben Barres' lab that I 
was carrying out that opened up the new path of studying immune molecules in 
brain development. These two labs' research converged for me when I started 
my own lab, and I started thinking about the possibility that one of the many 
roles of microglia may be in remodeling or pruning synapses during 
development, which is a normal process by which our brains and synapses get 
sculpted.  

 That opened up a number of different, new directions in my lab, but I think it 
really was at an exciting time in the field where it was an example where 
imaging and new tools sort of opened up a new field. They were sort of ground-
breaking, pioneering studies that changed the way we viewed these cells, at 
least from my perspective.  

Bill Glovin: Well, Staci, same question to you. How did you find your way to studying 
microglia? 

Staci Bilbo: I came to the field a little different. I did most of my graduate training looking at 
the peripheral immune system and the endocrine system, so how hormones 
and immune cells interact. I was studying things like leucocyte trafficking and 
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responses to stress and metabolic changes. Kind of late in my graduate career, I 
took a narrow immunology course, literally introduced me to the idea that there 
are immune cells that live permanently in the central nervous system.  

 It was at that point that I basically decided to become a neuroscientist, just so I 
could study these cells within the brain, because I was just fascinated by the fact 
that there are so many of them. As Beth mentioned before, this field really 
began with this idea that they're the immune cells of the brain, and therefore, 
they just sit there waiting for challenges to come along. Otherwise, they don't 
do anything. I immediately thought, "Well, that can't possibly be right. We 
wouldn't have so many of them in our brains if that were the case."  

 I was very interested in, in particular, early development, because one of the 
things I've studied all along is this idea of plasticity in different systems. If you 
have various homeostatic challenges to the organism, how does that adapt and 
evolve over the lifespan of the animal? So microglia are really at the interface of 
the immune system and the brain. That's really what got me started.  

Bill Glovin: Besides working on the article together, have the two of you collaborated in any 
other way? 

Staci Bilbo: We haven't formally collaborated yet, which is kind of surprising, because we've 
known each other for a while, and we interact quite a bit at conferences. We go 
to many of the same conferences. Now we're in the same city, so hopefully we 
can get that soon. 

Beth Stevens: I know. I think there's a lot of opportunities to start to collaborate and work 
more together. One of the things I look forward to is getting our labs together 
more, and Staci and I just talked about that when I recently saw her, that we 
need to start to try to do more regular lab meetings together, since we have so 
many common interests.  

Bill Glovin: What's the difference between neurons and glia cells, and then microglia?  

Staci Bilbo: Beth, you want to take that one.  

Beth Stevens: Sure. I mean, certainly glial cells ... There are many different types of glia. 
They're non-neuronal cells. Probably one of the biggest distinctions between 
glia and neurons is that, unlike neurons, glial cells can't fire action potentials. 
They communicate quite differently with one another and with neurons. One of 
the main ways they communicate with neurons is by releasing signals that 
neurons have receptors for, and that's vice versa. They actually have a host of 
different receptors and panels much like neurons. That means they can listen to 
as well as communicate with neurons.  

 Now microglia also have many of these same properties. They have a lot of 
receptors: glutamate receptors, ATP, and other receptors. These are receptors 
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that a lot of the other glial cells and neurons have. Now we appreciate that 
microglia, much like astrocytes for example, are constantly listening to and 
talking to neurons and synapses. One of the things that makes them distinct, in 
addition to the fact they're the only resident cells in the brain that are not born 
in the brain. Instead, they enter the brain rather early in development from the 
yolk sac, from a different progenitor or a myeloid progenitor. That makes them 
different and more immune-like, but once they enter the brain, they tile the 
brain, and they dynamically interact with neurons and other glial cells. 

 I think in many ways, we're starting to think about microglia much more like we 
would glial cells. They're just different types. I would also say that with new 
technologies and tools, neuroscientists and glial biologists are starting to start to 
think about how we might define microglia and different types of microglia 
states in the brain. By virtue of the fact that they're immune cells, I think they're 
actually more dynamic in many ways than other glia and neurons, and that they 
can change like chameleons in many ways. I think that that is in part because 
they are different in the sense that they are sort of equipped to respond to 
dramatic and even local changes in the environment, and then that they have 
the capacity to change their function and their shape depending upon different 
environmental cues. 

 I would say we're only at the very beginning of our understanding of how they 
do this. We still really lack tools to really characterize deeply microglia the way 
we can different types of neurons, although there's now new technologies and 
tools like single-cell speak lifting and other approaches that we in the lab and 
others in the field are starting to apply to study microglia, both rodent microglia 
over the course of development, and in the context of injury and disease. Even 
more recently now, we can start to apply these tools to study human microglia, 
which I think is going to be very exciting and important, especially with respect 
to human disease in which microglia have implicated. 

Bill Glovin: You mentioned astrocytes twice already. How do astrocytes relate to microglia, 
and what are astrocytes? 

Beth Stevens: Yeah, so astrocytes are another subtype of glial cell in the brain. If I were to 
generally categorize them, there are these astrocytes we have both in the white 
matter, where the myelating tracks and axons are, and there are different types 
of astrocytes that are in the synaptic areas and in with neurons. Now these cells 
have a lot of really important functions, astrocytes. They associate with neurons 
and synapses. They are actively communicating with neurons to regulate 
synapse development and function. Their processes, and there are many of 
them, they extend and interact with neural processes. The other unique aspect 
of astrocytes is they also ensheathe and interact with blood vessels, which 
means they are actively communicating with the immune system in this way.  

 So microglia and astrocytes more recently have been shown to be interacting 
together. We're just again at the beginning of our understanding of how they're 
doing it. But I think when we think about all of these glial cell types, they're not 
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living in isolation. They're all in a network. I think it's going to be important for 
us in the field to start to understand how all of these different cell types — 
astrocytes, microglia, all of the dendrocytes, which are the myelating glia of the 
brain — how they're all communicating with one another in different networks.  

 I think this is going to be an important topic, because if there some change 
occurring to any one of these cells, whether it be the neurons, the astrocytes, or 
the microglia, it's going to have some kind of influence on the surrounding cells. 
I think it's going to be important to understand how that communication is 
regulated and what the consequences are if you perturb the system. I think this 
is particularly relevant, and just during development, but in the context of 
disease and injury where microglia, even if they're not the first to be initiating 
the disease, could be responding to and influencing how the brain develops 
these functions.  

Bill Glovin: How do microglia interact with one's immune system?  

Beth Stevens: Staci, you can take that one.  

Staci Bilbo: Right. Well, so that actually is still a pretty big question for the field. Of course 
the microglia are encased within the brain behind the blood brain barrier. We 
have this concept that's pretty old now, which is called immune privilege, which 
means that the immune responses within the brain are not quite the same as 
immune responses outside the brain. We don't use that term anymore, immune 
privilege, because it's kind of evolved significantly to mean that there's still a 
very competent immune system in the brain. Again, it is different in the brain.  

 There are a lot of ways that the peripheral immune system can interact with the 
central immune system. Cytokines can be traveling through the bloodstream 
and can signal across the blood brain barrier in a way that then cytokines are 
produced within the brain, and that can signal then signal to microglia. There's 
also a neural communication, which is kind of like a direct, superhighway link 
between organs in the periphery, which then can stimulate the vagus nerve or 
other sympathetic nerves, and directly signal the brain. Microglia then can 
respond to that neural stimulation.  

 Microglia have receptors for all kinds of different things including immune 
molecules, but also neurotransmitters and neuropeptides. They started this. 
When I said it's still not entirely clear, we still don't know that much about how, 
for instance, a peripheral infection might alert the microglia directly, but there's 
still some kind of open questions there. We do know that if you knock down 
receptors that are really critical for glial cells, for microglia to function normally, 
like Toll-like receptors, which are these kind of pattern-recognition receptors 
that all immune cells use, that they act different, so it's likely that that's kind of 
an important way.  
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 But this is still, you know again, very much a kind of open area. I think that it's 
one of the most interesting aspects of microglia, and potentially the most 
important, because we know that they differ according to different brain 
regions, so as was mentioned before, these cells come into the developing brain 
from the fetal yolk sac, and they then more or less distribute throughout the 
brain, not quite evenly, but they're in every brain region. They show this kind of 
non-overlapping boundaries, so tiling pattern.  

 But within each brain region, they can be quite different. Presumably, that's 
because they're detecting local signals from each brain region that is causing 
them to differentiate. One very interesting question is whether a peripheral 
immune signal is then differentially affecting microglia in different brain regions, 
because they are basically heterogenous within that brain region.  

Bill Glovin: We're talking to Beth Stevens and Staci Bilbo. They're the authors of the most 
recent Cerebrum article, “Microglia: The Brain's First Responders.” You can find 
the article at dana.org.  

 You write that microglia digest synapses. How does that tie in?  

Beth Stevens: Yeah, so one of the things that happens during development is a process called 
synaptic pruning where initially we start off with an excess of synaptic 
connections, and through a normal, developmental process, a large number of 
these extra synapses get permanently removed or eliminated while others get 
strengthened and maintained. It's this process of refinement that is happening 
over the first many years of life. For many years, it was thought that this was 
really driven by the neurons themselves, which certainly makes sense if these 
are the cells getting pruned.  

 But work by our lab and many others now have shown that one of the many 
things that microglia can do is to interact with synapses during development 
and actually engulf or eat these extra synapses during development. If you think 
about it, these are one of the other features of microglia that we didn't quite 
touch on yet is that they are really good at phagocytosing or engulfing things. 
They're our primary, resident phagocyte in our brain. Much like the 
macrophages in our periphery, which are known to be very good at engulfing 
either a dying cell or a pathogen or a bacterial cell, the microglia in our brains, 
especially when perturbed, have the capacity to engulf. This was long known. 
This is not a new discovery that they can eat things in the brain. In fact, in many 
ways, it's one of their protective functions. If a cell was dying or if there were 
injuries, one of the things that microglia are really good at doing is engulfing 
that debris and clearing it.  

 But at the same time, we started thinking about this engulfment process in the 
context of development and synapses, in part because we noticed that 
microglia's processes were dynamically interacting with synapses. Even more 
interestingly, we found if we surveyed the mouse brain at least, there were 
areas of the brain that are known to undergo synaptic remodeling. During these 
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time periods and locations of remodeling, we noticed that the microglia were 
particularly phagocytic, meaning they had a lot more phagocytic capacity. You 
could tell, not just by their morphology, but by the virtue of the fact that they 
expressed a lot of receptors on their surface that were engaged in this process 
of phagocytosis.  

 When I started my lab, really early on, I was very fortunate to recruit a very 
talented postdoc, Dorothy Schafer, who set out to test this hypothesis that was 
based initially on just observing microglia, just sort of descriptive studies. She 
wanted to test whether they were actually eating the synapses, and so she 
designed these assays and should show, and now others have shown this as 
well, that microglia are in fact engulfing these extra synapses in circuits that are 
undergoing remodeling. More importantly, if you block their ability to do this, 
and this was in part by trying to identify how they were recognizing synapses, 
we could manipulate microglia and show that this pruning process failed to 
occur properly, and that this had consequences on the way the brain developed.  

 Now this raises a ton of questions on it's not just happening in one area, and is 
probably many different molecules and mechanisms that by which it works, but 
I think this is one of the many things these cells do. We think it's important, not 
just for development as a normal function of these cells, but we also think it's 
important in the context of injury and disease, where we think that microglia 
may be aberrantly or inappropriately engulfing synapses. This has been shown, 
at least in animal models of disease, including Alzheimer's disease, the idea that 
this good thing can go bad under disease conditions.  

 A lot of the effort of the lab now is to try to really understand at the very basic 
level how it is that microglia recognize certain synapses and eat certain 
synapses, but leave others alone. I think this is going to be an important 
question, because this may also, later, down the road, give us therapeutic 
insight into how to regulate this process in the context of disease.  

Bill Glovin: That's fascinating, because it seems when it comes to Alzheimer's, most people 
think of it as amyloid or TAB protein is sort of what is creating problems for 
people. But this seems like it's a distinct approach. Am I getting that right? 

Beth Stevens: Yeah. Well, it's a different way of thinking about it. Certainly amyloid and tau 
and a lot of the work that's been done already certainly point to amyloid beta as 
being a very important and early pathogenic process, which certainly genetic 
points to that as well. There's been a lot of work in the Alzheimer's field, 
focused on the many different functions of microglia, both good and bad, in the 
context of Alzheimer's disease. I'd say, until recently, much of that focus has 
been in the context of plaque. It would be pathological hallmarks of the disease 
is buildup of amyloid protein that can be very toxic to neurons and synapses, 
although what we've discovered, at least using animal models, is that in addition 
to doing things like clearing and eating plaques, which in this case would be a 
good thing, they can also eat, aberrantly, synapses quite early, even before 
plaques form.  
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 We think that is important, because one of the hallmarks of Alzheimer's, and 
actually many of the other neuro-degenerative diseases is the lost synapses. In 
Alzheimer's, it's actually thought to happen much before you start to see the 
clinical signs of Alzheimer's and cognitive decline. The idea that synapses are 
lost quite early, and the idea that microglia might be contributing to some of 
that synapse loss. Now this still needs to be tested in humans, but at least in 
animal models, we've shown at least proof of principle that microglia can be 
overeating synapses and contributing to some of the synapse loss in mouse 
models.  

 The complexity now is that microglia do so many different things in disease. 
They don't have one function. They can wear many different hats, and so the 
challenge of this is that one can't just generally blanket manipulate microglia 
non-specifically. You have to really kind of focus in on what it is they're doing 
and how if you're ever going to think about how we might be able to design 
therapeutics, especially early. That's one of the, I guess, complexities about 
microglia is that we need to better understand how they change over the course 
of disease, and we need to develop new approaches and new markers that are 
indicative of microglia function. 

 Because right now, we have things like morphology. We have some indication of 
what they might be doing, but we don't yet have a very clear understanding of 
some of the earliest change in these cells, and how they're contributing to 
different aspects of disease including cognitive decline and memory 
impairment. I think we're still pretty early in that process, but it's really 
important that we figure it out, because at least in Alzheimer's, the human 
genetics and emerging genetics are pointing very much at these cells. I think this 
really is even more important that we understand when they go awry in 
Alzheimer's, and in what way they contribute to different aspects of the disease. 
I think that's still a big question mark.  

Bill Glovin: In the article, you talk about a technique called microscopy. Can you describe 
what that is, and how it's made a difference, or any other technology that's 
come along in the last few years that's really helped you? 

Beth Stevens: Well I'm happy to just comment on the fact that I think the live imaging — Staci 
and I both mentioned this work — one can actually use live imaging or two-
photon microscopy to essentially watch these cells in real time. I think this is 
work of course being done in the mouse where you can actually use a transgenic 
mouse that enables you to visualize these cells in real time. Then using this high-
resolution imaging, watch the changes in these cells in real time in the brain. I 
think this is one of those approaches that really kind of cracked open the field, 
and started making us think, as Staci started off by describing, that these cells 
are really unique, and that they're incredibly dynamic.  

 I think that was one of those game-changing technologies and approaches that 
... This is not a new technique now, but back then, this was a huge step forward 
in tone of thinking about the microglia and their potential different functions in 
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the brain. I think now, with our emerging, high-resolution imaging technologies, 
we can actually go in, not just in real time, but also in fixed tissue, and in effect 
to better visualized microglia and their interactions with neurons, synapses, and 
other cells in ways that we could never do before. 

 Staci, you may want to also comment on this in the context of development in 
your work.  

Staci Bilbo: I would just add to everything that's been said in the sense that, along with 
being able to really look at the cells and see what they're doing in real time, is 
also the ability to look at the whole transcriptional responses of these cells, 
meaning that all of the genes that the cells are expressing at a given time, within 
a given state. These types of studies can be done in human brains. They can be 
done in mouse brains. Similar to Alzheimer's disease for instance, these types of 
studies that have been done in early developmental disorders like autism are 
also very much pointing to a role for microglia genes being disregulated, and at 
the same time, synaptic genes being disregulated.  

 So again and again, you've got this kind of convergence onto synaptic genes 
usually going down and decreasing in expression, and microglial genes going up. 
Many people, including my lab, we're trying to really understand the kind of 
transcriptional development of these cells. One of the things that we've found, 
which was very exciting, is that disease is often associated with an altered 
maturation state of these cells, meaning that something, whatever that triggers 
the disease in the first place, which we don't know what that is, but it could 
probably be lots of things. But one thing we consistently see is that the maturity 
of microglia is being kind of aberrantly accelerated or affected, meaning that 
essentially, they're growing up before they should be, so we think that probably 
has pretty profound consequences for the way that they then are able to do 
their job properly, so for instance, synaptic pruning.  

 I think using these new techniques where we can take a snapshot of tissue, 
including in humans, and get a sense of the transcriptional maturity of the cells, 
and then relate that back to disease processes that we're studying in animal 
models, and really try to understand what it is functionally as a whole that the 
cell might be doing, and then of course ideally, develop new treatments for that.  

Bill Glovin: What are the research goals for the next few years? 

Staci Bilbo: I would just say that one of the goals is in addition to developing and using 
animal models to understand function, I think one of the big goals is to try to 
translate this, and try to understand how it really came into these, which is of 
course a big challenge. We don't yet now have a way of following microglial 
changes in the patient in real time in the way we'd like. We don't have those 
biomarkers. I think in many ways, animal models allow us to start to do that, 
because we do have methods and approaches to track microglial changes over 
time in a mouse, let's say. But I think, at the same time, we can start to 
appreciate that the mouse brain and a human brain are certainly very different, 
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so we need to, in parallel to the animal model, start to really think about how to 
model this in the human brain, model human microglia, and also start to gain 
access to human tissue and design ways to translate the work we've been doing 
in mouse to human.  

Bill Glovin: I'd like to end with this. It might be a little off the track, but I'd be interested in 
hearing your thoughts about being women in a male-dominated field. When I 
was an editor at Rutgers, there was always initiatives to get more women 
involved in the sciences. Has being women been an obstacle in any way, and do 
you see an uptake in women who are interested in making neuroscience a 
career? 

Staci Bilbo: Well, I can start. It's interesting. I've gotten this question more than once, and I 
have to say that I think one of the most meaningful things in my particular 
career path has been that I did have male mentors throughout, but my graduate 
mentor in particular was incredibly supportive of women, meaning that he went 
out of his way to kind of train us how to navigate what you say is, a male-
dominated world. I don't really feel like I've ever had any particular obstacles in 
that regard, but again, I would say that I also feel extremely fortunate that I had 
extremely generous and supportive mentors along the way.  

Beth Stevens: Yeah, I agree. 

Bill Glovin: How about other women? Do you see more women entering the field? 

Staci Bilbo: Well, I mean I think it's been pretty steady from my perspective in terms of the 
number of women. There's a lot of women in immunology, so I think when I 
started out, the kind of sex ratio might have been fairly even. Then when I 
transitioned to neuroscience; I was maybe a little later in the game. I don't 
know. That's a hard question to answer. I think it's been a pretty steady number 
all along in my opinion.  

Beth Stevens: At least in the microglial and glial field, there seems to be a pretty good ratio of 
male and female scientists, which is great. I, like Staci, also have had really 
incredible mentors, right back from the very beginning that have been really 
supportive of my career, and really helped me to navigate this as well. I think, 
obviously, mentorship is critical. I think that this is something, that not only 
getting good mentorship as a student, as a postdoc, but then as a faculty 
member, you know, choosing a department in a university that's going to 
support women in science is really key.  

 I've been very fortunate in that respect, but I also realize some of the challenges 
in that there may be a very large number of women now entering science. In 
fact, our graduate program at Harvard is often 50 percent or more women 
graduate students. But there's a drop-off that happens from postdoc to faculty 
want to more significantly, faculty into senior leadership and chair positions as 
their career develops. I think that's, in part, because a lot of the challenges of 
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raising a family and some of the other issues, and trying to make sure, especially 
at that early age, from postdoc transition period, that there is really support 
mechanisms in place, both financial and mentoring and other.  

 I think that that's where we lose some of the really great women scientists, so 
thinking about new ways to try to — I mean this is not just true for 
neurosciences. This is probably a much more general challenge — but thinking 
about how we can really support young faculty and postdocs and graduate 
students for that matter to stay in the field, not just enter the field, but stay in 
the field is something that I've been thinking a lot about and how we can try to 
make a difference there.  

Bill Glovin: Great. Well that's a great place to end on. I can't thank you enough. The article 
was really wonderful. You took a tough subject, and you made it very 
understandable for the lay public, which is what our goal is to do. Again, thanks, 
and best of luck going forward, and hope your research brings about great 
things.  

Beth Stevens: Thanks so much, Bill for the invitation and opportunity. This was a lot of fun. It 
was really fun working with Staci as well.  

Bill Glovin: Thanks again, and have a great holiday.  

 That's our Cerebrum podcast for this month. Thanks again to Beth Stevens and 
Staci Bilbo. I'm Bill Glovin. Thanks for listening in. You can find all our articles 
and materials at dana.org. See you next month, and Happy Holidays.  
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