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1st Editorial Decision 16 May 2019 

Thank you for your patience while your manuscript was peer-reviewed at EMBO reports. I am very 
sorry for the unusual delay in getting back to you. We were still waiting for the third referee report 
to come in, but despite several reminders, we did not hear back from referee 1, so I decided to make 
a decision now based on the 2 reports we have, and on referee 3's cross-comments, all pasted below. 
 
As you will see, referee 2 raises critical points, but referee 3 agrees that you should be given a 
chance to respond to these. I would therefore like to invite you to revise your manuscript with the 
understanding that the referee concerns must be fully addressed and their suggestions taken on 
board. Please address all referee concerns in a complete point-by-point response. Acceptance of the 
manuscript will depend on a positive outcome of a second round of review. It is EMBO reports 
policy to allow a single round of revision only and acceptance or rejection of the manuscript will 
therefore depend on the completeness of your responses included in the next, final version of the 
manuscript. 
 
I look forward to seeing a revised version of your manuscript when it is ready. Please let me know if 
you have questions or comments regarding the revision. 
 
 
REFEREE REPORTS 
 
Referee #2: 
 
In this study, Trambauer and colleagues examine whether the Aβ43-increasing R278I, L435F and 
V261F PS1 mutants alter the binding of APPC99 to the gamma secretase complex by applying an 
established photocrosslinking approach. 
This approach relies on the incorporation of the photoactivable unnatural amino acid (p-
benzoylphenylalanine, Bpa) at selected positions of the APPC99 substrate. The positions were 
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determined previously, by the same group, as the residues establishing most prominent crosslink 
with the substrate-binding site of PS1. 
Here, the authors generated HEK293 cell lines stably overexpressing Swedish (sw) mutant APP 
(HEK293/sw) together with the Aβ43-increasing and endoproteolysis deficient R278I, L435F and 
V261F PS1 mutants. The uncleavable M292D PS1 (active as full length PS1) mutant was used as a 
control. In addition, the normally endoproteolysed L166P and Y256S FAD mutants, which generate 
high amounts of Aβ42 and Aβ43, as well as the artificial G382A FAD-like mutant, generating more 
Aβ43 than Aβ42 were analyzed. 
The crosslinking experiments revealed that the FAD PS1 mutants differ in their pattern of 
interaction with the substrate, when compared to the WT or the M292D PS1 control. However, the 
crosslinking alterations exhibited by these mutants did not clearly correlate with the associated 
tendencies to generate Aβ43 or Aβ42. 
Given that Aβ43 is the most abundant peptide generated by the R278I, L435F and V261F PS1 
variants, the authors also investigated whether compounds referred to as gamma secretase 
modulators (GSMs) lower its production. 
The authors showed that Aβ43 production by the FAD R278I, L435F and V261F mutants was 
lowered by the potent RO7019009 GSM. However, the presented data suggest that this compound 
fails to reduce Aβ42 generation by the R278I and V261F mutants. Similarly, the GSM decreased 
Aβ43, but did not change Aβ42 production by the L166P variant. In contrast, it lowered the 
generation of both Aβ43 and Aβ42 by the Y256S and G382A mutants. In the final part of the study, 
the authors investigated the effect of the RO7019009 GSM on the interaction between APPC99 and 
PS1-NTF. Crosslinking analysis of APPC99 V44Bpa to PS1-NTF revealed that "binding" of the 
substrate to the WT PS1-NTF was reduced by the GSM in a dose dependent manner. Intriguingly, 
the GSM had differential effects on the FAD-linked mutants: APPC99/PS1-NTF crosslinking was 
reduced to a distinct degree for all but Y256S and R278I cases. 
Overall, the data do not reveal clear correlations between substrate binding and the generated Aβ 
profiles. The authors thus discuss distinct scenarios. 
 
Major comments: 
-The crosslinking data presented in this study support the conclusion that FAD-linked mutations 
alter the interaction between the APPC99 substrate and the gamma secretase complex. The findings 
are intriguing but remain descriptive. The most important point is the lack of direct biochemical 
analysis (i.e. affinity constants) demonstrating that the differential crosslinking patterns actually 
reflect altered substrate binding as the authors conclude. 
-The authors discuss that the altered patterns could be linked to the changes in the strengths of the 
interactions between PS1 and APPC99. Importantly, the reduction in the strength of the gamma 
secretase-APPC99 binding has been shown in two independent studies to play a key role in the 
promotion of the generation of longer Aβ species (Okochi et al., 2013, Szaruga et al., 2017). 
However, the referred studies indicate that pathogenic PS1 mutations affect substrate dissociation 
rather than its binding affinity. What is the view of the authors on this point? How can they put 
together the different findings? 
-The crosslinking of APPC99 V44Bpa to PS1-NTF is reduced by the GSM RO7019009 in a dose 
dependent manner. Does these results actually support decreased substrate binding or changes in the 
mode of docking of the substrate relative to PS1-NTF? (the distance between the V44Bpa residue 
and the PS1-NTF fragment does not facilitate crosslinking) 
-The authors propose that the RO7019009 GSM may specifically affect the Aβ40 product line of the 
gamma secretase. However, this conclusion is not fully supported by the data. Kinetic investigation 
of the effects of this GSM on the gamma secretase proteolysis is needed in order to solve the 
intriguing findings. 
 
 
Referee #3: 
 
This report further evaluates how Presenilin mutations that are linked to FAD alter gamma-secretase 
function and respond to small-molecules that shift gamma-secretase cleavage (GSMs). The main 
novelty of the data are the findings that a new GSM can still shift cleavage of severe PS1 mutants 
that primarily make Abeta43, that PS1 mutants which generate mostly abeta43 are less functional in 
overall cleavage than other FAD mutants that make more Abeta42, that these mutants and the GSM 
shift the contact sites of C99 with gamma-secretase. The data is clearly presented and supports the 
conclusions. There are few issues with the discussion and some other minor issues. 
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1) There are several "models" that have been put forward regarding how GSMs work and how 
gamma-secretase cleaves in addition to those cited. It would be useful to include some discussion of 
these and how the current work. 
2) I see there is an author from Roche, but little other information is provided on the new GSM. Is it 
a clinical candidate? It woudl be nice to show that it is in fact brain pepentrant and can lower Abeta 
in mice or some other preclinical model. 
3) I have never liked the loss of function description for Presenelins but favor the term shift in 
function. As these authors know there is really no evidence that FAD-linked PS1 mutants are loss of 
function in humans. This is more of a personal preference, but the whole loss of function PS 
hypothesis really did not really advance science in this area but was somewhat of a distraction.... 
 
Cross-comments from referee 3: 
 
I see the other comments are less enthusiastic. 
 
I think that my own thought is that the following is reasonable to ask for the authors to address, but I 
still think they deserve a chance to respond. 
 
-The authors propose that the RO7019009 GSM may specifically affect the Aβ40 product line of the 
gamma secretase. However, this conclusion is not fully supported by the data. Kinetic investigation 
of the effects of this GSM on the gamma secretase proteolysis is needed in order to solve the 
intriguing findings. 
 
-The authors discuss that the altered patterns could be linked to the changes in the strengths of the 
interactions between PS1 and APPC99. Importantly, the reduction in the strength of the gamma 
secretase-APPC99 binding has been shown in two independent studies to play a key role in the 
promotion of the generation of longer Aβ species (Okochi et al., 2013, Szaruga et al., 2017). 
However, the referred studies indicate that pathogenic PS1 mutations affect substrate dissociation 
rather than its binding affinity. What is the view of the authors on this point? How can they put 
together the different findings? 
 
I think this request is a tough one, one can get enzyme kinetics but I am skeptical about affinity 
measurements between CTF and gamma-secretase. I am not aware of anyone doing this affinity 
measurement, and if they have I am not sure that it would be meaningful..Indeed, I don't really know 
how one does such a measurement in a detergent containing solution. I think that is why the authors 
used this cross-linking approach. 
 
-The crosslinking data presented in this study support the conclusion that FAD-linked mutations 
alter the interaction between the APPC99 substrate and the gamma secretase complex. The findings 
are intriguing but remain descriptive. The most important point is the lack of direct biochemical 
analysis (i.e. affinity constants) demonstrating that the differential crosslinking patterns actually 
reflect altered substrate binding as the authors conclude. 
 
 
1st Revision - authors' response 20 September 2019 

(Please see next page) 
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2nd Editorial Decision 21 October 2019 

Thank you for the submission of your revised manuscript. We have now received the enclosed 
reports from the referees that were asked to assess it. Referee 2 still has a few more suggestions that 
need to be addressed and incorporated before we can proceed with the official acceptance of your 
manuscript. 

I look forward to seeing a final version of your manuscript as soon as possible. 

REFEREE REPORTS 

Referee #2: 

The authors have addressed satisfactorily the points that were raised by this reviewer. 
However, the revised manuscript is still unclear and even misleading when presenting and 
discussing the effects that FAD-linked mutations exert on the interactions between the APP 
substrate and the gamma secretase complex. Instead of 'binding' authors should refer to 
interactionsor contacts between enzyme and substrate. Alternatively, results can be presented in 
terms of cross-linking levels. 
Most importantly, the title must be adapted. As it is now it implies that FAD-mutations affect 
'substrate binding'. This is clearly not supported by the presented data and in disagreement with 
previous reports. 
In addition, some sentences need revision. Here some examples: 
"Particularly, the V261F and R278I mutants displayed increased binding of K54 relative to the 
major interaction site V44 (Figure 2C). Consistent with our previous results [22], the L166P mutant 
showed shifts in binding at the T48 and L49 sites compared to WT (Figures 2A and B). Taken 
together, the mutants showed distinct and individual changes of C99 binding as compared to the 
respective WT and M292D controls." 

" Differential effects on substrate binding in the presence of RO7019009 " 

"Interestingly, as observed previously for the PS1 A246E and L166P mutants [22], binding 
alterations of residues T48 and L49,..." 

Referee #3: 

The authors have carefully addressed concerns raised by all reviewers in the manuscript. 

2nd Revision - authors' response 28 October 2019 

Authors made the suggested changes. 
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" common	tests,	such	as	t-test	(please	specify	whether	paired	vs.	unpaired),	simple	χ2	tests,	Wilcoxon	and	Mann-Whitney	
tests,	can	be	unambiguously	identified	by	name	only,	but	more	complex	techniques	should	be	described	in	the	methods	
section;

" are	tests	one-sided	or	two-sided?
" are	there	adjustments	for	multiple	comparisons?
" exact	statistical	test	results,	e.g.,	P	values	=	x	but	not	P	values	<	x;
" definition	of	‘center	values’	as	median	or	average;
" definition	of	error	bars	as	s.d.	or	s.e.m.	

1.a.	How	was	the	sample	size	chosen	to	ensure	adequate	power	to	detect	a	pre-specified	effect	size?

1.b.	For	animal	studies,	include	a	statement	about	sample	size	estimate	even	if	no	statistical	methods	were	used.

2.	Describe	inclusion/exclusion	criteria	if	samples	or	animals	were	excluded	from	the	analysis.	Were	the	criteria	pre-
established?

3.	Were	any	steps	taken	to	minimize	the	effects	of	subjective	bias	when	allocating	animals/samples	to	treatment	(e.g.	
randomization	procedure)?	If	yes,	please	describe.	

For	animal	studies,	include	a	statement	about	randomization	even	if	no	randomization	was	used.

4.a.	Were	any	steps	taken	to	minimize	the	effects	of	subjective	bias	during	group	allocation	or/and	when	assessing	results	
(e.g.	blinding	of	the	investigator)?	If	yes	please	describe.

4.b.	For	animal	studies,	include	a	statement	about	blinding	even	if	no	blinding	was	done

5.	For	every	figure,	are	statistical	tests	justified	as	appropriate?

Do	the	data	meet	the	assumptions	of	the	tests	(e.g.,	normal	distribution)?	Describe	any	methods	used	to	assess	it.
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This	checklist	is	used	to	ensure	good	reporting	standards	and	to	improve	the	reproducibility	of	published	results.	These	guidelines	are	
consistent	with	the	Principles	and	Guidelines	for	Reporting	Preclinical	Research	issued	by	the	NIH	in	2014.	Please	follow	the	journal’s	
authorship	guidelines	in	preparing	your	manuscript.		

PLEASE	NOTE	THAT	THIS	CHECKLIST	WILL	BE	PUBLISHED	ALONGSIDE	YOUR	PAPER
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YOU	MUST	COMPLETE	ALL	CELLS	WITH	A	PINK	BACKGROUND	#

B-	Statistics	and	general	methods

the	assay(s)	and	method(s)	used	to	carry	out	the	reported	observations	and	measurements	
an	explicit	mention	of	the	biological	and	chemical	entity(ies)	that	are	being	measured.
an	explicit	mention	of	the	biological	and	chemical	entity(ies)	that	are	altered/varied/perturbed	in	a	controlled	manner.

a	statement	of	how	many	times	the	experiment	shown	was	independently	replicated	in	the	laboratory.

Any	descriptions	too	long	for	the	figure	legend	should	be	included	in	the	methods	section	and/or	with	the	source	data.

	

In	the	pink	boxes	below,	please	ensure	that	the	answers	to	the	following	questions	are	reported	in	the	manuscript	itself.	
Every	question	should	be	answered.	If	the	question	is	not	relevant	to	your	research,	please	write	NA	(non	applicable).		
We	encourage	you	to	include	a	specific	subsection	in	the	methods	section	for	statistics,	reagents,	animal	models	and	human	
subjects.		

definitions	of	statistical	methods	and	measures:

a	description	of	the	sample	collection	allowing	the	reader	to	understand	whether	the	samples	represent	technical	or	
biological	replicates	(including	how	many	animals,	litters,	cultures,	etc.).

The	data	shown	in	figures	should	satisfy	the	following	conditions:

Source	Data	should	be	included	to	report	the	data	underlying	graphs.	Please	follow	the	guidelines	set	out	in	the	author	ship	
guidelines	on	Data	Presentation.

Please	fill	out	these	boxes	#	(Do	not	worry	if	you	cannot	see	all	your	text	once	you	press	return)

a	specification	of	the	experimental	system	investigated	(eg	cell	line,	species	name).

No	power	test	was	performed	before.	The	biochemical	experiments	showed	only	very	little	
interexperimental	variations,	therefore	a	common	number	of	3-5	(n=9	for	additional	
measurements)	experiments	was	performed.

graphs	include	clearly	labeled	error	bars	for	independent	experiments	and	sample	sizes.	Unless	justified,	error	bars	should	
not	be	shown	for	technical	replicates.
if	n<	5,	the	individual	data	points	from	each	experiment	should	be	plotted	and	any	statistical	test	employed	should	be	
justified

the	exact	sample	size	(n)	for	each	experimental	group/condition,	given	as	a	number,	not	a	range;

Each	figure	caption	should	contain	the	following	information,	for	each	panel	where	they	are	relevant:

2.	Captions

N/A

N/A

N/A

Manuscript	Number:	EMBOR-2019-47996

Figure	EV4:	RO7019009-treated	was	tested	against	corresponmding	DMSO-treated	control.	Paired	
t-test	was	applied	for	samples	that	show	normal	distribution.	As	they	do	not	pass	the	normality	
test,	V261F	and	Y256S	samples	were	tested	using	Wilcoxon	matched-pairs	signed	rank	test.

Normality	was	tested	using	the		D'Agostino	&	Pearson	normality	test.

N/A

N/A

N/A

1.	Data

the	data	were	obtained	and	processed	according	to	the	field’s	best	practice	and	are	presented	to	reflect	the	results	of	the	
experiments	in	an	accurate	and	unbiased	manner.
figure	panels	include	only	data	points,	measurements	or	observations	that	can	be	compared	to	each	other	in	a	scientifically	
meaningful	way.



Is	there	an	estimate	of	variation	within	each	group	of	data?

Is	the	variance	similar	between	the	groups	that	are	being	statistically	compared?

6.	To	show	that	antibodies	were	profiled	for	use	in	the	system	under	study	(assay	and	species),	provide	a	citation,	catalog	
number	and/or	clone	number,	supplementary	information	or	reference	to	an	antibody	validation	profile.	e.g.,	
Antibodypedia	(see	link	list	at	top	right),	1DegreeBio	(see	link	list	at	top	right).

7.	Identify	the	source	of	cell	lines	and	report	if	they	were	recently	authenticated	(e.g.,	by	STR	profiling)	and	tested	for	
mycoplasma	contamination.

*	for	all	hyperlinks,	please	see	the	table	at	the	top	right	of	the	document

8.	Report	species,	strain,	gender,	age	of	animals	and	genetic	modification	status	where	applicable.	Please	detail	housing	
and	husbandry	conditions	and	the	source	of	animals.

9.	For	experiments	involving	live	vertebrates,	include	a	statement	of	compliance	with	ethical	regulations	and	identify	the	
committee(s)	approving	the	experiments.

10.	We	recommend	consulting	the	ARRIVE	guidelines	(see	link	list	at	top	right)	(PLoS	Biol.	8(6),	e1000412,	2010)	to	ensure	
that	other	relevant	aspects	of	animal	studies	are	adequately	reported.	See	author	guidelines,	under	‘Reporting	
Guidelines’.	See	also:	NIH	(see	link	list	at	top	right)	and	MRC	(see	link	list	at	top	right)	recommendations.		Please	confirm	
compliance.

11.	Identify	the	committee(s)	approving	the	study	protocol.

12.	Include	a	statement	confirming	that	informed	consent	was	obtained	from	all	subjects	and	that	the	experiments	
conformed	to	the	principles	set	out	in	the	WMA	Declaration	of	Helsinki	and	the	Department	of	Health	and	Human	
Services	Belmont	Report.

13.	For	publication	of	patient	photos,	include	a	statement	confirming	that	consent	to	publish	was	obtained.

14.	Report	any	restrictions	on	the	availability	(and/or	on	the	use)	of	human	data	or	samples.

15.	Report	the	clinical	trial	registration	number	(at	ClinicalTrials.gov	or	equivalent),	where	applicable.

16.	For	phase	II	and	III	randomized	controlled	trials,	please	refer	to	the	CONSORT	flow	diagram	(see	link	list	at	top	right)	
and	submit	the	CONSORT	checklist	(see	link	list	at	top	right)	with	your	submission.	See	author	guidelines,	under	
‘Reporting	Guidelines’.	Please	confirm	you	have	submitted	this	list.

17.	For	tumor	marker	prognostic	studies,	we	recommend	that	you	follow	the	REMARK	reporting	guidelines	(see	link	list	at	
top	right).	See	author	guidelines,	under	‘Reporting	Guidelines’.	Please	confirm	you	have	followed	these	guidelines.

18:	Provide	a	“Data	Availability”	section	at	the	end	of	the	Materials	&	Methods,	listing	the	accession	codes	for	data	
generated	in	this	study	and	deposited	in	a	public	database	(e.g.	RNA-Seq	data:	Gene	Expression	Omnibus	GSE39462,	
Proteomics	data:	PRIDE	PXD000208	etc.)	Please	refer	to	our	author	guidelines	for	‘Data	Deposition’.

Data	deposition	in	a	public	repository	is	mandatory	for:	
a.	Protein,	DNA	and	RNA	sequences	
b.	Macromolecular	structures	
c.	Crystallographic	data	for	small	molecules	
d.	Functional	genomics	data	
e.	Proteomics	and	molecular	interactions
19.	Deposition	is	strongly	recommended	for	any	datasets	that	are	central	and	integral	to	the	study;	please	consider	the	
journal’s	data	policy.	If	no	structured	public	repository	exists	for	a	given	data	type,	we	encourage	the	provision	of	
datasets	in	the	manuscript	as	a	Supplementary	Document	(see	author	guidelines	under	‘Expanded	View’	or	in	
unstructured	repositories	such	as	Dryad	(see	link	list	at	top	right)	or	Figshare	(see	link	list	at	top	right).
20.	Access	to	human	clinical	and	genomic	datasets	should	be	provided	with	as	few	restrictions	as	possible	while	
respecting	ethical	obligations	to	the	patients	and	relevant	medical	and	legal	issues.	If	practically	possible	and	compatible	
with	the	individual	consent	agreement	used	in	the	study,	such	data	should	be	deposited	in	one	of	the	major	public	access-
controlled	repositories	such	as	dbGAP	(see	link	list	at	top	right)	or	EGA	(see	link	list	at	top	right).
21.	Computational	models	that	are	central	and	integral	to	a	study	should	be	shared	without	restrictions	and	provided	in	a	
machine-readable	form.		The	relevant	accession	numbers	or	links	should	be	provided.	When	possible,	standardized	
format	(SBML,	CellML)	should	be	used	instead	of	scripts	(e.g.	MATLAB).	Authors	are	strongly	encouraged	to	follow	the	
MIRIAM	guidelines	(see	link	list	at	top	right)	and	deposit	their	model	in	a	public	database	such	as	Biomodels	(see	link	list	
at	top	right)	or	JWS	Online	(see	link	list	at	top	right).	If	computer	source	code	is	provided	with	the	paper,	it	should	be	
deposited	in	a	public	repository	or	included	in	supplementary	information.

22.	Could	your	study	fall	under	dual	use	research	restrictions?	Please	check	biosecurity	documents	(see	link	list	at	top	
right)	and	list	of	select	agents	and	toxins	(APHIS/CDC)	(see	link	list	at	top	right).	According	to	our	biosecurity	guidelines,	
provide	a	statement	only	if	it	could.

C-	Reagents

D-	Animal	Models

E-	Human	Subjects

Sources	of	the	cell	lines	were	reported	in	the	manuscript	(HEK293/APP	Swedish,	Page	et	al.	2008).	
Cell	lines	co-expressing	mutant	or	WT	PS1	were	generated	in	the	laboratory.	The	cells	were	not	
authenticated	recently,	no	mycoplasma	contamination	was	detected	by	PCR	analysis.

N/A

N/A

See	paragraph	Antibodies	of	the	Materials	and	Methods	section.	

N/A

N/A

N/A

G-	Dual	use	research	of	concern

F-	Data	Accessibility

N/A

N/A

N/A

N/A

N/A
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N/A

N/A

N/A
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