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Concise Synthetic Routes to Human Insulin

F. Liu , E. Y. Luo , D. B. Flora , J. P. Mayer Org. Lett., 

Article ASAP DOI: 10.1021/ol400149j Publication 

Date (Web): February 7, 2013 

Copyright © 2013 American Chemical Society 

We report a set of concise and effi cient routes for the 

chemical synthesis of human insulin using a two- or 

three-step combination procedure that employs Trt, 

Acm, and t-Bu cysteine protection schemes. Starting 

with resin-bound assembled A and B chains, human 

insulin can be obtained within the span of a single 

work day in 5.4% overall yield based on the crude A 

or B chain.

Spectroscopically labeled peptaibiotic analogs: the 

4-nitrophenylalanine infrared absorption probe 

inserted at different positions into trichogin GA IV

C. Peggion, B. Biondi, M. De Zotti, S. Oancea, 

F.  Formaggio, C. Toniolo J. Pept. Sci., Early View     

(Online Version of Record published before inclusion 

March Special 

Save 10% On Custom Peptides

Order your custom peptides by March 30, and you will 

receive a 10% discount on the price of your peptides.

AAPPTec’s expert chemists can prepare even diffi cult 

peptides, including hydrophobic peptides and some 

peptides of over 100 residues. 

Use our convenient online form to request a quotation 

today. 

AAPPTec Custom Antibodies 

AAPPTec provides custom polyclonal or custom 

monoclonal antibodies at very competitive prices. 

AAPPTec offers polyclonal or monoclonal antibody 

production packages that include peptide synthesis, 

conjugation to antigen, injection into animals, serum 

collection, antibody purifi cation and antibody testing. 

For more information, visit our website 

www.aapptec.com.

http://aapptec.com/exhibitions-peptide-meetings-i-263.html
http://www.aapptec.com


in an issue) Article fi rst published online: 27 DEC 

2012 DOI: 10.1002/psc.2475 

Copyright © 2012 European Peptide Society and John 

Wiley & Sons, Ltd. 

A set of three analogs of the 10-residue, membrane-

active lipopeptaibiotic trichogin GA IV, labeled with 

the promising 4-nitrophenyl-alanine IR absorption 

probe for local polarity, was synthesized by the solid-

phase methodology, chromatographically purifi ed, and 

extensively characterized. A single residue 

modifi cation was inserted near the N-terminus, in the 

central region, or at the C-terminus. A solution 

conformational analysis, carried out by FT-IR 

absorption, CD, and 2D-NMR combined with 

molecular dynamics calculations, indicates overall 

helical properties of the parent compound. Membrane 

permeabilization measurements and antimicrobial 

tests revealed that they possess membrane-modifying 

that the mono-labeled analogs maintain the properties 

and in vitro antibacterial activities analogous to those 

of the natural lipopeptaibiotic. Our IR absorption and 

attenuated total refl ectance investigations in various 

environments, from which water was excluded for 

solubility reasons, showed that the 1350 cm-1 4-ni-

trobenzyl band is a reporter group of rather limited 

sensitivity. 

Copyright © 2012 European Peptide Society and John 

Wiley & Sons, Ltd.

Exendin-4, a GLP-1 receptor agonist, prevents 

osteopenia by promoting bone formation and 

suppressing bone resorption in aged 

ovariectomized rats.

X. Ma, J. Meng, M. Jia, L. Bi, Y. Zhou, Y. Wang, J. 

Hu, G. He, X. Luo. J. Bone Miner. Res. 2013 Feb 20. 

DOI: 10.1002/jbmr.1898. [Epub ahead of print] 

Osteoporosis mainly affects postmenopausal women 

and older men. Gastrointestinal hormones released 

after meal ingestion, such as glucose-dependent in-

sulinotropic peptide (GIP) and glucagon-like peptide 

(GLP)-2, have been shown to regulate bone turnover. 

However, whether GLP-1, another important 

gastrointestinal hormone, and its analogues also have 

anti-osteoporotic effects, especially in aged 

postmenopausal situation, is not confi rmed yet. In the 

present study, we evaluated the effects of the GLP-1 

Cysteine Derivatives for SPPS

Peptides containing multiple disulfi de bridges, such as 

human insulin or a-conotoxin GS, require cysteine 

residues with different protected side chains. 

AAPPTec offers a variety of high purity Fmoc-Cys 

derivates for solid phase peptide synthesis.

Cat # Product Quantity Price

AFC106 Fmoc-Cys(Acm)-OH 25g

100g

$110

$375

AFC196 Fmoc-Cys(Acm)-

OPfp

5g

25g

$110

$325

AFC120 Fmoc-Cys(tBu)-OH 5g

25g

100g

$40

$175

$540

AFC105 Fmoc-Cys(Trt)-OH 25g

100g

$80

$240

AFC110 Fmoc-Cys(Mmt)-OH 1g

5g

$50

$215

AFC102 Fmoc-Cys(Bzl)-OH 5g

25g

$50

$205

AFC115 Fmoc-Cys(Mob)-OH 5g

25g

$50

$195

4-Nitrophenylalanine

R = Boc, Fmoc

4-Nitrophenylalanine has been used recently as an IR 

probe for probing the local environment of peptides 

(E. E. Smith, et al. J. Phys. Chem. B, 2011, 115, 2380; 

C. Peggion, et al., J. Pept. Sci., Early View, Published 

online 27 Dec 2012.) and as a local sensor for heat in 

peptides (K. Haiser, et al., J. Phys. Chem. A, 2011, 

115, 2169; W. J. Schreier, et al. Pept. Sci., 2013, 100, 

38). AAPPTec offers 4-nitrophenylalanine with Boc or 

Fmoc protection for solid phase peptide synthesis.



receptor agonist exendin-4 on ovariectomy (OVX) 

induced osteoporosis in old rats. Twelve-month-old 

female Sprague-Dawley rats were subjected to OVX, 

and exendin-4 were administrated 4 weeks after the 

surgery and lasted for 16 weeks. Bone characters and 

related serum and gene biomarkers were analyzed. 

Sixteen weeks treatment of exendin-4 slowed down 

the body weight gain by decreasing fat mass and 

prevented the loss of bone mass in old OVX rats. 

Exendin-4 also enhanced the bone strength and 

prevented the deterioration of trabecular 

microarchitecture. Moreover, exendin-4 decreased 

urinary DPD/creatinine ratio and serum CTX-I and 

increased serum ALP, OC and P1NP levels, key 

biochemical markers of bone turnover. Interestingly, 

gene expression results further showed that exendin-4 

not only inhibited bone also promoted bone forma-

tion by increasing the resorption by increasing OPG/

RANKL ratio, but expressions of OC, Col1, Runx2, 

and ALP, which exhibited dual regulatory effects on 

bone turnover as compared with previous anti-osteo-

porotic agents. In conclusion, these fi ndings 

demonstrated for the fi rst time the anti-osteoporotic 

effects of exendin-4 in old OVX rats and that it might 

be a potential candidate for treatment of aged post-

menopausal osteoporosis. © 2013 American Society 

for Bone and Mineral Research. 

Prolonged treatment with angiotensin 1-7 improves 

endothelial function in diet-induced obesity.

AM Beyer, DF Guo, K Rahmouni. J Hypertens. 2013 

Feb 16. [Epub ahead of print] 

OBJECTIVE: The renin-angiotensin system peptides 

are critically involved in the regulation of endothelial 

function with important pathological implications. 

Angiotensin (Ang) 1-7 has many benefi cial effects in 

the vasculature that modulate the cardiovascular risk. 

Here, we tested the hypothesis that Ang 1-7 has a pro-

tective role against the endothelial defects associated 

with diet-induced obesity (DIO) in mice. 

METHODS: Ang 1-7 (with or without Ang II) was 

delivered subcutaneously for 4 weeks using osmotic 

minipumps. Vascular studies were performed using 

aortic rings. Arterial pressure and heart rate were 

measured in separate cohorts of mice by telemetry. 

RESULTS: First, we examined whether chronic 

administration of Ang 1-7 improves the vascular 

UBF125 Boc-Phe(4-NO2)-OH 5g

25g

$40

$150

UFF125 Fmoc-Phe(4-NO2)-OH 5g

25g

$60

$220

Exendin-4

Exendin-4 is a GLP-1 agonist that is effective in 

improving glycemic control in type 2 diabetes patients 

(L. Macconell, et al., Diabetes Metab. Syndr. Obes., 

2013, 6, 31). It also lowers blood pressure in patients 

with type 2 diabetes (B. Wang, et al., Diabetes Obes. 

Metab., Published online 20 Feb 2013). Recently, 

exendin-4 was shown to prevent the loss of bone mass 

in old OVX rats, indicating that it may be a 

potential treatment for aged postmenopausal 

osteoporosis. AAPPTec offers exendin-4 and over 

2500 other high purity research peptides.

P001649 Exendin-4 1mg $240

5mg $720

10mg $1295

Angiotensin 1-7

Angiotensin 1-7 was recently reported to improve 

endothelial function in mice with diet induced obesity 

(A. M. Beyer, et al., J. Hypertens. Published online 16 

Feb 2013) and to inhibit vascular calcifi cation in rats 

(Y. B. Sui, et al., Peptides, Published online 03 Jan 

2013).

Besides its cardiovacular and renal actions, 

angiotensin 1-7 has a wide range of effects on tissues 

and organs (D. G. Passos-Silva, et al., Clin. Sci. (Lon-

don), 2013, 124, 443). It can reduce insulin resistance, 

increase lipolysis and increase glucose intake. It can 

improve pathological conditions including 

infl ammation of the lungs, liver and kidneys. 

Angiotensin 1-7 can inhibit cell proliferation and 

angiogenesis, thus it may have potential as an 

anticancer treatment. It was recently reported to 

stimulate thrombogenesis in recurring ovarian cancer 

patients receiving chemotherapy (H. Pham, et al., 

Cancer Chemother. Pharmacol., Published online 

31Jan 2013). 



dysfunctions caused by Ang II. Subcutaneous 

coinfusion of Ang 1-7 signifi cantly attenuates Ang 

II-induced endothelial dysfunctions. In addition, DIO 

mice have signifi cant impairment in the 

endothelium-dependent relaxation. The contractile 

responses induced by various stimuli, including 

serotonin and endothelin-1, were differentially altered 

in DIO mice. Notably, DIO mice treated with Ang 

1-7 for 4 weeks displayed signifi cant improvement in 

the endothelial function as indicated by the increased 

acetylcholine-induced relaxation. Consistent with this, 

chronic treatment with Ang 1-7 reversed the increased 

aortic expression of NAD(P)H oxidase subunits (p22 

and p47) and plasma TBARS associated with DIO 

mice. In contrast, treatment with Ang 1-7 did not 

normalize the altered contractions associated with 

DIO mice. CONCLUSION: Our data demonstrate a 

novel role for Ang 1-7 in improving obesity-associated 

endothelial dysfunction.

Enzymatic Fragment Condensation of Side Chain-

Protected Peptides using Subtilisin A in Anhydrous 

Organic Solvents: A General Strategy for 

Industrial Peptide Synthesis

T. Nuijens, A. H. M. Schepers, C. Cusan, J. A. W. 

Kruijtzer, D. T. S. Rijkers, R. M. J. Liskamp, P. J. 

L. M. Quaedfl ieg, Advan. Synth. Catal., 2013, 355, 

287–293. DOI: 10.1002/adsc.201200694 

Herein, the enzymatic condensation of side chain-

protected peptide fragments using subtilisin A in 

anhydrous organic solvents is described. A 

screening with dipeptide Cbz-Val-Xxx 

carboxamidomethyl esters with H-Xxx-Val-NH2 

nucleophiles was performed, wherein Xxx stands for 

every (side chain-protected) amino acid residue. Fi-

nally, it was demonstrated that it is feasible to 

enzymatically condense larger peptide fragments (up 

to the 10-mer level) bearing multiple side chain 

protecting groups with very high conversion.

Sonication-Induced Coiled Fibrous Architectures of 

Boc-L-Phe-L-Lys(Z)-OMe

Rouzbeh Afrasiabi, Heinz-Bernhard Kraatz, Chem. 

Eur. J., 2013, 19, 1769–1777. DOI: 10.1002/

AAPPTec offers Angiotensin 1-7, as well as 

angiotensin I, angiotensin II, angiotensin III and many 

angiotensin fragments. These peptides are available in 

our online catalog at www.aapptec.com.

P001205 Angiotensin 1-7 5mg $120

10mg $150

25mg $215

Do you want more of the latest publications in 

peptide science? Visit Peptide Central at 

www.aapptec.com.

Focus XC III 

The Benchtop Scale-up Peptide 

Synthesizer

The Focus XC III is a benchtop instrument with large 

scale capabilities. The Focus XC III features a 1 liter, 

2 liter or 3 liter reactor with an option for a 5 liter 

reactor. With four 1-liter amino acid/reagent 

containers, the Focus XC III can produce hundreds of 

grams of high quality crude peptide in a single 

synthesis. Other confi gurations of the Focus XC III are 

available with 2, 8 or 12 amino acid/reagent 

containers. The Focus XC III is also equipped with 

two 5-liter solvent/reagent bottles, one 2-liter solvent/

reagent bottle, and two 1-liter solvent/reagent bottles.

The Focus XC III utilizes variable speed vortex 

mixing, nitrogen bubbling or a combination of both for 

effi cient, thorough mixing in all size reactors except 5 

liter which utilizes overhead mixing.

The Focus XC III provides documentation backup of 

all functions to the hard drive, with 

simultaneous printing capabilities. All liquids are 

transferred through TFE tubing, glass or stainless 

steel. Calibration and delivery can also be confi rmed 

to meet all regulations. For more information, contact 

AAPPTec at info@aapptec.com. 

http://www.aapptec.com
http://www.aapptec.com
mailto: info@aapptec.com


chem.201202268 

An ultra-short peptide Boc-l-Phe-l-Lys(Z)-OMe 

(Z=carbobenzyloxy) was shown to act as a highly ef-

fi cient and versatile low molecular weight 

gelator (LMWG) for a variety of aliphatic and 

aromatic solvents under sonication. Remarkably, this 

simple dipeptide is not only able to form coiled fi bres 

but also demonstrates self-healing and thermal 

chiroptical switching behaviour. The formation of 

coiled assemblies was found to be infl uenced by the 

nature of the solvent and the presence of an addi-

tive. By exploiting these properties it was possible to 

modulate the macroscopic and microscopic properties 

of the organogels of this ultra-short peptide, 

allowing the formation of highly ordered single-

domain networks of helical fi bres with dimeric or 

alternatively fi bre-bundle morphology. The organogels 

were characterized by using FTIR, SEM, NMR and 

circular dichroism (CD) spectroscopy. Interestingly, 

CD experiments showed that the organogels of Boc-l-

Phe-l-Lys(Z)-OMe in aromatic solvents exhibit 

thermal chiroptical switching. This behaviour was 

hypothesized to stem from changes in the morphology 

of the gel accompanied by conformational 

transformation of the gelling agent. The fact that such 

a small peptide can demonstrate hierarchical 

assemblies and the possibility of controlling the 

self-association is rather intriguing. The self-healing 

ability, chiroptical switching and more importantly 

the formation of helical assemblies by Boc-l-Phe-l-

Lys(Z)-OMe under sonication, make this dipeptide 

an interesting example of the self-assembly ability of 

ultra-short peptides.

AAPPTec offers Boc-Phe-OH and

 H-Lys(Z)-OMe HCl

Dissecting the Roles of the N- and C-Flanking 

Residues of Acetyllysine Substrates for SIRT1 

Activity.

R Meledin, A Brik, A Aharoni. Chembiochem. 

2013 Feb 20. [Epub ahead of print] DOI: 10.1002/

cbic.201200727. 

SIRT1 specifi city: The multispecifi c SIRT1 enzyme 

catalyzes the deacetylation of acetyllysine residues 

within protein targets. However, little is known 

AAPPTec Provides:

• Custom Antibodies

• Custom Peptides

• Peptide Synthesizers

• Amino Acids and Resins

• HPLC Systems & Columns

• Freeze Dryers

• Filters

Unusual Amino Acids from 

AAPPTec

AAPPTec has the largest variety of unusual amino 

acids for solid phase peptide synthesis. Our unusual 

amino acid products include:

• Aliphatic amino acids

• Aromatic amino acids

• Diamino acids

• Amino acid analogs

• β-Homoamino acids

• Ring substituted phenylalanines

• Hydroxyproline derivatives

Check our complete list of unusual amino acids in our 

online catalog at www.aapptec.com. If you do not fi nd 

the amino acid product you need in our catalog, use 

our convenient online form to request a product. 

23rd American Peptide 

Symposium / 6th International 

Peptide Symposium

Peptides Across the Pacifi c 

June 22-27 at Hilton Waikoloa Village in 

Hawaii 

Peptide scientists from around the world will be 

meeting June 22-27 at the Hilton Waikoloa Village 

in Hawaii for the 23rd American Peptide Symposium 

held in conjunction with the 6th International Peptide 

Symposium. In addition to the symposium sessions, 

there will be poster sessions and an exhibition area. 

AAPPTec is proud to be a sponsor of this prestigious 

event.

http://www.aapptec.com
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Pittcon 2013
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11th German Peptide Symposium

March 18-21
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5th Annual Asia TIDES

March 26-28
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April 2013

Spring ACS, 2013

April 7-11
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Connect with us for the latest 

products, promotions, and news!

Peptide News™ is a monthly publication featuring upcoming events,recently published papers and news for sci-

entists who synthesize or utilize peptides in their research. We invite you to submit your papers or publications 

for possible inclusion in a future edition of our newsletter to info@aapptec.com.

regarding the molecular basis for SIRT1 substrate 

recognition. Kinetic analysis of SIRT1 with a panel 

of peptide substrates shows the high importance of 

the region N-fl anking the target acetyllysine and its 

high conservation through evolution. 

Copyright © 2013 WILEY-VCH Verlag GmbH & 

Co. KGaA, Weinheim.
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