N-Terminus of Pulmonary Surfactant Protein B:
Peptide Synthesis and Spectroscopy
POSSIBLE EXPLANATIONS: A cause of failure in Fmoc SPPS can be due
to aggregation as the growing peptide chains builds up on a resin matrix. The
driving force for the intra- and interchain association is thought to be
hydrogen bonding and hydrophobic forces that leads to incomplete solvation
of the peptide-resin complex and reduced reagent penetration, which can
lead to failure of acylation or deprotection reaction. The insertion of a proline
into a sequence is known to disrupt formation of secondary structures thought
to be responsible for the aggregation. Another possible error may exist in my
cleavage, since I was quite certain that I attached the amino acids to the resin
well. I performed the Ninhydrin test on the last five amino acids and still
doubled coupled them for caution.
BEST OPTION: Order a synthesized 12mer FPIPLPYCWLCR peptide.

ROTAPORATION AND LYOPHILIZATION: I performed over thirty HPLC
runs and collected the fractions that correspond to the three prominent
peaks. I used a rotavap which allows liquid solvents to be removed
without excessive heating.
It has vacuum-tight conduit for the vapor being drawn off of the sample; a
vacuum system, to reduce the pressure within the evaporator system;
and collecting flask at the bottom of the condenser to catch the distilling
solvent after it recondenses.
To speed up the process and make sure the product is completely dry, I
divided the samples into 15-25 ml volumes into the prep test tubes and
lyophilized them for three days since the amount of solvent was
abundant.
Lyophilzation or freeze-drying works by freezing the material in liquid
nitrogen and, using the machine to reduce the surrounding pressure and
adding enough heat to allow the frozen solvent to sublime directly from
the solid phase to gas, leaving a dry, powder – the product.

Figure 1: The pepdyl resin is
contained within a fritted reaction
vessel and reagents are added
through the top of the vessel and
removed by the application of a
vacuum

Figure 3: HPLC done by Alfred Chung, ICBR Science Research Manager,
on a negligible amount of peptide with one prominent peak, the expected
molecular weight of the peptide.
RESULTS II: Comparing Alfred Chung’s with mine, I obtained three
prominent peaks and one smaller peak, likely to be a side chain protecting
group. I varied the volume injected into the column from 1 to 1.5 to 2 mils.
The peaks shifted closer together (peaks 1 and 2) and (side chain protecting
group and peak 3), making them less resolved when adding a greater
concentration of peptide.

RESULT I: My peptide was surprisingly not very soluble and only obtained
less than 20 mg, especially when the theoretical amount should be much
higher. I obtained four peaks during a couple of HPLC runs and sent them
for mass spectroscopy analysis. Based on careful examination of the four
samples , there was no indication of my peptide. Suggestions include a
truncated or shortened peptide without oxidation or dimerization of the
cysteines. Another suggestion is that simply two amino acids failed to attach
based on the m/z peak at 1299.
Figure 2: Mass
Spectroscopy – Missing
expected molecular
weight peak at 1507.7.
Possible truncated
peptide shown by
prominent m/z peaks on
the left side.

Figure 4: HPLC Results
Dr. Sixue Chen from ICBR analyzed my samples and ascertained that Peak 1
contains a lot of the peptide of interest, while Peak 2 and Peak 3 contain very
little. I sent Dr. Long his results, and she reported that peaks 2 and 3 are still
my peptide with some of the sidechain protecting groups still on. This can be
solved by running the cleavage reaction for a longer period of time (3-4 hours
instead of 2).

Figure 5: Rotavapor

Figure 6: Lyophilizer

