
Reply to Greig et al. “Amyloid precursor protein synthesis 
inhibitors for Alzheimer’s disease treatment”

Ayodeji A. Asuni1, Joanna E. Pankiewicz1,3, and Martin J. Sadowski1,2,3,*

1Department of Neurology, New York University School of Medicine, New York, NY 10016

2Department of Psychiatry, New York University School of Medicine, New York, NY 10016

3Department of Biochemistry and Molecular Pharmacology, New York University School of 
Medicine, New York, NY 10016

We appreciate the interest of Dr. Greig and colleagues in our study, which identified 2-

PMAP as a novel translational modulator of the APP expression1. As noted in their letter, 

we used CHO APP751SW cells to compare the potency of 2-PMAP, with that of phenserine, 

whose effect on lowering APP expression was previously published by Greig’s group2,3. In 

this comparison, both compounds showed dose-dependent effect on the APP expression and 

Aβ secretion with 2-PMAP inhibiting Aβx-40 and Aβx-42 production with a minimum 

effective concentration (MEC) of 0.1μM and 0.5μM, respectively; while phenserine showed 

a MEC of 5μM and 25μM, respectively. In their commentary, Dr. Greig furnished 

previously unpublished data about his group’s negative experience with testing phenserine 

in CHO clones transfected with human APP, although pointedly he does not state the source, 

characteristics or validity of his clones or indeed whether they are the same clones that we 

have used. He attributes the lack of phenserine effect to the absence of or incomplete 5′ 

untranslated region (UTR) of APP mRNA in the construct they used as this sequence plays a 

key regulatory role in translational efficiency of APP mRNA into protein4,5. We used CHO 

APP751SW line developed by cloning in the complete APP cDNA, the transcription of which 

produces APP mRNA containing the open reading frame flanked by 3′ UTR and 5′ UTR 

regions6–8. Furthermore, our demonstration that phenserine lowers the APP level and Aβ 

secretion in CHO APP751SW cells indirectly confirms the presence of a functional APP 5′ 

UTR sequence in this model.

One difference between our experimental protocol and that of Dr. Greig’s group was that, 

we used free base versions of 2-PMAP and phenserine, which were first dissolved in 

dimethyl sulfoxide (DMSO) and then added to the cell culture media, while Dr. Greig and 

colleagues used phenserine tartrate, which they directly dissolved in the media3. We would 
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like to stress that besides phenserine, 2-PMAP also has limited water solubility what 

requires solvents like DMSO to prepare the initial stock solution for cell culture 

experiments. We performed our experiments carefully, and we did not appreciate the 

formation of any precipitates in the conditioned media after adding DMSO stock of either 

compound. Therefore, we are not convinced that our approach to solubilize phenserine 

limited its bioavailability, and if so, it could potentially do the same for 2-PMAP.

Another issue raised by Dr. Greig concerns the prediction of prospective in vivo efficacy of 

the CNS therapeutics based on their cell culture testing data. Dr. Greig stated accurately that 

the concentrations of phenserine required to affect Aβ reduction in the CHO APP751SW cells 

are unachievable in the brain. In their studies, they found SH-SY-5Y neuroblastoma line to 

be far more sensitive to show the effect of phenserine on the APP expression level and 

reported the IC50 of phenserine in this line around 1μM3. However, they also reported that 

50μM concentration of phenserine is required in SK-N-SH neuroblastoma line to effect 

significant reduction in the APP level2. Effects of phenserine on Aβ secretion in SH-SY-5Y 

cells has not been reported, while in SK-N-SH line, a 50μM concentration was required to 

significantly lower Aβ production2,3. It is uncertain why one neuroblastoma line is more 

favorable than the other; however given illustrated differences in phenserine potency among 

closely related neuroblastoma lines, it is difficult to agree with Dr. Greig’s comment that our 

data on phenserine testing in CHO APP751SW cells provide misleading characterization of 

this compound. Furthermore, recently Roger’s laboratory using a pIRES-APP-5′ UTR 

construct identified several highly potent APP translational inhibitors targeting the 5′ UTR 

of APP mRNA sequence with IC50 around 0.1μM4. Since phenserine also possesses 5′ UTR 

conferred activity, it was used for direct comparison in this model and showed IC50 of 5μM. 

Taken together, cell lines may constitute effective tools for screening and direct comparisons 

of compounds, but have limited utility for predicting their actual effectiveness in vivo. 

Therefore, both 2-PMAP and phenserine were tested in subacute animal experiments and 

both demonstrated the ability to lower brain APP and Aβ levels1,3.

Acknowledgments

This paper was supported by NIH National Institute on Aging grants R01 AG31221 and K02 AG34176 to M.J.S.

References

1. Asuni AA, Guridi M, Pankiewicz JE, et al. Modulation of amyloid precursor protein expression 
reduces beta-amyloid deposition in a mouse model. Ann Neurol. 2014; 75:684–699. [PubMed: 
24687915] 

2. Shaw KT, Utsuki T, Rogers J, et al. Phenserine regulates translation of beta-amyloid precursor 
protein mRNA by a putative interleukin-1 responsive element, a target for drug development. Proc 
Natl Acad Sci U S A. 2001; 98:7605–7610. [PubMed: 11404470] 

3. Lahiri DK, Chen D, Maloney B, et al. The experimental Alzheimer’s disease drug posiphen [(+)-
phenserine] lowers amyloid-beta peptide levels in cell culture and mice. J Pharmacol Exp Ther. 
2007; 320:386–396. [PubMed: 17003227] 

4. Bandyopadhyay S, Cahill C, Balleidier A, et al. Novel 5′ untranslated region directed blockers of 
iron-regulatory protein-1 dependent amyloid precursor protein translation: implications for down 
syndrome and Alzheimer’s disease. PLoS One. 2013; 8:e65978. [PubMed: 23935819] 

Asuni et al. Page 2

Ann Neurol. Author manuscript; available in PMC 2015 October 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



5. Cho HH, Cahill CM, Vanderburg CR, et al. Selective translational control of the Alzheimer amyloid 
precursor protein transcript by iron regulatory protein-1. J Biol Chem. 2010; 285:31217–31232. 
[PubMed: 20558735] 

6. Perez RG, Squazzo SL, Koo EH. Enhanced release of amyloid b-protein from codon 670/671 
“Swedish” mutant b-amyloid precursor protein occurs in both secretory and endocytic pathways. J 
Biol Chem. 1996; 271:9100–9107. [PubMed: 8621560] 

7. Weggen S, Eriksen JL, Das P, et al. A subset of NSAIDs lower amyloidogenic Abeta42 
independently of cyclooxygenase activity. Nature. 2001; 414:212–216. [PubMed: 11700559] 

8. Oltersdorf T, Fritz LC, Schenk DB, et al. The secreted form of the Alzheimer’s amyloid precursor 
protein with the Kunitz domain is protease nexin-II. Nature. 1989; 341:144–147. [PubMed: 
2506449] 

Asuni et al. Page 3

Ann Neurol. Author manuscript; available in PMC 2015 October 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript


