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PURE PROTEINS. 

Use Cases 
for Fragile, Sensitive 

and Perishable
Materials under

Controlled
Conditions



Ø Founded in June 2012 by Dr. Holger von 
Moeller and Dr. Bernhard Loll.

Ø A team of experts in structural biology for drug
discovery.

Ø Full service from protein production to structure 
determination.

Ø Projects for pharmaceutical, chemical and 
biotech industry worldwide.

Ø Partnerships with academic institutions and 
other leading CROs in the field.

MOLOX at a glance
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Ø Mutations of the SARS-CoV-2 spike protein (red and pink) affect
the virus‘ ability to infect human cells.

Ø Knowledge of protein structures enables understanding the effect
of mutations.

Importance of structural biology for drug discovery

Howard Hughes Medical Institute, Photo Source: Tyler Starr/Bloom Lab and Alissa Eckert/MSMI; Dan Higgins/MAMS
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1. D-alanyl-D-alanine carboxypeptidase with penicillin (1pwc)
2. HIV protease with saquinavir (1hxb)

1 2 Antibiotics & Antivirals

Antibiotics and antiviral drugs are specific poisons. They need
to kill pathogenic organisms like bacteria and viruses without
poisoning the patient at the same time. Often, these drugs
attack proteins that are only found in the targeted bacterium or
virus and which are crucial for their survival or multiplication.
For instance, penicillin attacks the enzyme that builds bacter-
ial cell walls, and HIV protease inhibitors like saquinavir
attack an enzyme that is needed for HIV maturation.

3 4 Anticancer Chemotherapy

Cancer cells grow and multiply without control. Since these
cells are still similar to normal cells, it is difficult to kill them
selectively with drugs that can’t distinguish between the two.
Many drugs currently used for cancer chemotherapy attack all
growing cells, including cancer cells and normal cells. This
causes the severe side effects of cancer chemotherapy because
the drugs attack rapidly-growing cells in hair follicles and the
stomach. Two examples are shown here. Bleomycin attacks
DNA in actively growing cells, often cleaving the DNA chain
and killing the cell. Paclitaxel (Taxol) binds to tubulin,
preventing the action of microtubules during cell division.

Examples from the PDB archive
How Do Work?

PROTEINS are tiny molecular machines that perform most of the tasks needed to keep cells alive. These machines are far too small
to see, so you might imagine that it is impossible to affect their action. However, drugs can be used to turn proteins on or off.
DRUGS are small molecules that bind to one specific protein and modify its action. Some very powerful drugs, such as
antibiotics or anticancer drugs, are used to completely disable a critical molecular machine. These drugs can kill a bacterial or
cancer cell. Other molecules, such as aspirin, gently block less-critical proteins for a few hours. With the use of these drugs,
we can make changes inside our own cells, such as the blocking of pain signals. Many structures of drugs that bind to proteins
have been determined by scientists. These atomic structures allow us to see how drugs work, and perhaps how to modify them
to improve their action. A few examples are shown here. Some of these drugs, like penicillin, were discovered in nature. Other
drugs, such as HIV protease inhibitors, were created by using the target protein structure to design new drug molecules. These
structures of proteins and drugs, along with many others, can be explored at the RCSB Protein Data Bank (PDB).

3. DNA with bleomycin (1mxk)
4. Tubulin with taxol (1jff)

You have probably noticed that when you take drugs, the effects
gradually wear off in a few hours. Enzymes like cytochrome P450
continually search for drugs and destroy them. This is important
because it protects us from poisonous molecules in our diet and
in the environment, but it means that we have to take multiple
doses of drugs when being treated for a disease.

5 Drug Metabolism

5. Cytochrome P450 3A4 with erythromycin (2j0d)
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1. D-alanyl-D-alanine carboxypeptidase with penicillin

2. HIV protease with saquinavir

3. DNA with bleomycin

4. Tubulin with taxol

5. Cytochrome P450 3A4 with erythromycin

Importance of structural biology for drug discovery

RCSB PDB, David Goodsell



Pure proteins

5Created with BioRender



Sending DNA and Proteins

6Created with BioRender

Ø DNA is shipped at room temperature – no safety precautions required

RNase Inhibitor

Lomax JE, Bianchetti CM, Chang A, Phillips GN Jr, Fox BG, Raines RT. Functional evolution of
ribonuclease inhibitor: insights from birds and reptiles. J Mol Biol. 2014 Aug 26;426(17):3041-56.

Ø MOLOX produces proteins for research purposes – shipment world-wide
on cool packs or on dry ice



Protein crystallography
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100 µm 



Synchrotron facilities

8Argonne National Laboratory, esrf.fr; Rigaku.com, LEAPS alliance



Transporting protein crystals
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SPINE puck
• 10 crystals
• 5 – 6 pucks/dewar

Uni-Puck – 16 crystals
• 7 pucks/dewar

Ø Different pucks required at
different beamlines.

mitegen.com
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Samples

- DNA at room temperature

- Proteins on dry ice, with cold packs

- Protein crystals in dry shipper

- data (hard drives) at room temperature, protected against vibrations

Requirements
• fast/on-time delivery

• traceable

• reliable

• careful with the sample

• inexpensive

• little paperwork

Problems
• no information about strikes - delays

• dewar gets stuck and does not arrive

on time

• samples warm up and are destroyed

• package not tracable – antigen tests

• paperwork because of customs (Brexit)

Transport Requirements



Thank you for your attention

RCSB PDB, David Goodsell


