
Hi All, 

 

Nice paper. I believe you. Figures are gorgeous. 

My strongest criticisms are as follows. I've annotated the text directly with smaller notes/criticisms. 

1. The strongest elements of the paper are the statistical results and the methods used to achieve 
them. They are extremely convincing on their own. Basically, if a scientist in the field was 
presented with the figures, they would understand their importance and implications. However, 
the hard part is not relaying this message to them, but to a much wider audience. A good deal of 
the text is too specifically aimed at the homeostatic field and under motivated from a general 
neuroscience perspective. For example,  

a. The opening sentence of Discussion: "Current thinking in the field...”. I don’t think that 
should start the discussion since this is going to Nature, which is read in all fields of life 
science. 

b. A proper explanation of what synaptic scaling is not given until the last result section: 
"...a multiplicative relationship between the amplitude distributions...” Previous to that 
it was described as "…showed the scaling profile", which I did not understand. 

c. In my opinion, the true importance of your findings is not really explored in the 
discussion. In my mind, the most important part of your finding is that you have shown 
that one of the most elegant theories put forth in neurophysiology (cell-autonomous 
scaling) is wrong (at least in the upscaling direction), and this has profound implications 
for how memories are stored in the nervous system. I have always had a strong feeling 
that much of Turrigano's success in her early papers can be squarely attributed to Larry 
Abbott's knowledge of theoretical neuroscience. I would actually be as bold as to state 
that he first presented the idea of global scaling when looking at GGT's data. The reason 
I am confident saying this is that there are a ton of theoretical papers that came way 
before all of the synaptic scaling work and said (paraphrasing) "There needs to be a 
global constraint on synaptic weights, which is autonomously regulated within a neuron, 
in order to allow synaptic weights to both store information and maintain cellular 
stability." (e.g. Oja 1982, Miller and MacKay 1994). Aside from memory formation and 
stability, there are computational reasons why this type of constraint is good (Oja 1982 
and many others). Basically, the synaptic scaling stuff seemed to be the answer to these 
theoretical studies - theory actually predicted something in neuroscience, a miracle! 
Only, according to you guys, it did not! So what are the implications?  
 
The implications are that we've lost the ability to maintain stability AND relative 
synaptic weights. I think that sucks, personally. I really liked GGT’s way of doing things; it 
made more sense to me than the mechanism you guys revealed . It seems to me that 
there MUST be a way for synapses to coordinate their strength in order for a cell to 
function. Many theories of memory require memories to be distributed across synapses 



– how can this be the case if each synapse is regulated on its own? This paper sets up a 
bunch of experiments to try to figure out exactly what the global mechanism is. Or, it 
could mean that the idea of global constraint on synaptic strength is fundamentally 
wrong. And a whole bunch of theorists need to go back to their chalkboards. 
 
A good place to get into this is when you say that 

"Current thinking in the field suggests that reductions in somal action potentials 
(APs) lead to reduced VGCC opening and subsequent reductions in global 
calcium signaling, which then trigger the upscaling of AMPAergic quantal 
amplitude (Turrigiano, 2012). This would provide an elegant method for the 
homeostatic control of a cell’s spiking activity." 

I would be much more satisfied if you stated why this hypothesis was elegant, and why 
the fact that it is wrong is such a big deal: 

“Current thinking in the field suggests that reductions in somal action potentials 
(APs) lead to reduced VGCC opening and subsequent reductions in global 
calcium signaling, which then trigger the upscaling of AMPAergic quantal 
amplitude (Turrigiano, 2012). This would provide a elegant mechanism for 
maintaining neural stability since the relative weights of synapses are preserved 
during upregulation of synaptic strength. However, our results do not support 
this model of upscaling." 

Then at the very end of the paper mention that without a global constraint on synaptic 
weights, it is difficult to understand how the relative weights of synapses are 
coordinated across the cell and this opens huge questions for memory formation and 
maintenance. 

 

2. There are portions of text that I would describe as 'combative'. The discussion is particularly 
aggressive. In my opinion, it is much more powerful to detail the correctness of your work than 
to portray others' work as flawed. Of course it is necessary to address conflicts, but they should 
not be the focus 
 

a. An example is the singling out of the Ibata paper as the paper which generated the 
model of cell-autonomous scaling. I would not go that far - it is a paper that provides 
experimental evidence for this model, which existed previous to the paper (back to Oja 
1982).  

b.  The discussion of VGCC's seems a bit tangential. If it is going to be brought up, the 
importance of local versus global Ca2+ signaling should be discussed as well. Right now 
it kind of seems be saying "GGT, you are wrong" and that’s it. Perhaps the best way to 



do this is to relate local Ca2+ signaling to the papers you cite that explore local synaptic 
modification at the end of the discussion. 
 

- Jon 


































