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reduced in size, with a possible stricture in 
the abdominal aorta. Magnetic resonance 
angiography confirmed a large hematoma 
in the left parieto-occipital region [Figure 
1] and segmental stenoses in the descend-
ing thoracic and proximal abdominal 
aorta, with right renal artery stenosis 
and chronic renal changes [Figure 2]. 
Treatment with daily prednisolone (50 
mg) and weekly methotrexate (2.5 mg) 
was started, and 2 days later the patient 
was able to ambulate with no focal deficits 
apart from 6th cranial nerve palsy. She is 
presently doing well on low dose predniso-
lone.

Takayasu’s arteritis is a rare disease 
of unknown etiology characterized by 
medium and large vessel vasculitis which 

a  13 year old, HIV-negative African girl  
 presented to Bamalete Lutheran Hos- 

pital in Ramotswa, Botswana with sud-
den-onset headache followed by general-
ized tonic-clonic seizures with foaming 
at mouth; blood pressure was 180/118 
mmHg, pulse rate 85/min, and the patient 
was afebrile, comatose (Glasgow Coma 
Scale 7/15) and had a poor right conju-
gate gaze. She was transferred to Princess 
Marina Hospital in Gaborone where 
hypertension (192/118 mmHg) was con-
firmed on arrival and examination revealed 
bruits over the abdominal aorta. A brain 
computed tomography (CT) scan showed 
a large hemorrhage in the left parieto-
occipital region and an electrocardiogram 
(ECG) was suggestive of left ventricular 
hypertrophy. White blood cells were 
24,790/µl, platelets 488,000/µl, erythrocyte 
sedimentation rate 40 mm/hr, C-reactive 
protein 69.3 mg/L. The patient was treated 
with spironolactone 50 mg daily, nifedipine 
90 mg per day, hydrochlorothiazide 12.5 
mg per day, captopril 75 mg daily, mannitol 
150 ml, phenytoin 200 mg daily, cefotaxime 
3 g daily. Two days later the patient was no 
longer comatose and a bilateral abducens 
nerve palsy was noted; an echocardiogram 
did not show any abnormalities. 

A CT scan showed a thoracic aortic 
aneurysm (2.9 x 3.2 cm) and right kidney 

generally involves the aorta; it occurs more 
often in Asian women under the age of 40 
years. The diagnosis can be made reliably, 
based on the criteria listed below [1]. The 
diagnosis can be made if at least three cri-
teria are met; our patient met criteria 1, 5 
and 6. 
1. age at disease onset < 40 years
2. extremity claudication
3. decreased brachial artery pulse
4. difference of > 10 mmHg in systolic 

blood pressure between arms
5. subclavian or aortic bruit
6. arteriographic evidence of arterial nar- 

rowing or occlusion of the aorta, its 
primary branches, or large arteries 
of the upper or lower extremities not 

Takayasu’s arteritis, corticosteroids, 
methotrexate, stroke, aortic aneurysm
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figure 2. Segmental stenoses in the 
descending thoracic and proximal 
abdominal aorta with right renal artery 
stenosis and chronic renal changes 

figure 1. Hematoma in the left parieto-
occipital region of the brain
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due to arteriosclerosis, fibromuscular 
dysplasia, or similar causes. 

Renal artery involvement occurs in over 
50% of cases [2,3] and can lead to renal 
failure and/or renovascular hyperten-
sion which is often resistant to medical 
therapy. Treatment is based on steroids 
and the effects are usually dramatic. 
However, the appropriate dose and dura-
tion of steroid treatment have not been 
established since no controlled clinical 
trials have yet been reported. In addition, 
it is unknown whether steroid therapy 
alters the outcome of the disease. Oral 

weekly methotrexate added to glucocor-
ticoids induces remission in the majority 
of patients with glucocorticoid-resistant 
or relapsing Takayasu’s arteritis [4]. 
Irreversible, symptomatic steno-occlu-
sive vascular lesions are treated with 
reconstructive vascular surgery, whose 
long-term outcome seems to be better in 
children [5].
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Iron sequestration provides an innate defense, termed 
nutritional immunity, leading pathogens to scavenge iron 
from hosts. Although the molecular basis of this battle for 
iron is established, its potential as a force for evolution 
at host-pathogen interfaces is unknown. Barber & Elde 
have shown that the iron transport protein transferrin is 
engaged in ancient and ongoing evolutionary conflicts with 
TbpA, a transferrin surface receptor from bacteria. Single 
substitutions in transferrin at rapidly evolving sites reverse 

TbpA binding, providing a mechanism to counteract bacterial 
iron piracy among great apes. Furthermore, the C2 transferrin 
polymorphism in humans evades TbpA variants from 
Haemophilus influenzae, revealing a functional basis for 
standing genetic variation. These findings identify a central 
role for nutritional immunity in the persistent evolutionary 
conflicts between primates and bacterial pathogens. 
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escape from bacterial iron piracy through rapid evolution of transferrin

Genetically modified organisms (GmOs) are increasingly deployed 
at large scales and in open environments. Genetic biocontainment 
strategies are needed to prevent unintended proliferation of 
GmOs in natural ecosystems. Existing biocontainment methods 
are insufficient because they impose evolutionary pressure on 
the organism to eject the safeguard by spontaneous mutagenesis 
or horizontal gene transfer, or because they can be circumvented 
by environmentally available compounds. mandell and team 
computationally redesigned essential enzymes in the first 
organism possessing an altered genetic code (Escherichia coli  

strain C321.ΔA) to confer metabolic dependence on non-standard  
amino acids for survival. The resulting GmOs could not meta- 
bolically bypass their biocontainment mechanisms using known 
environmental compounds, and exhibited unprecedented 
resistance to evolutionary escape through mutagenesis and 
horizontal gene transfer. This work provides a foundation for 
safer GmOs that are isolated from natural ecosystems by a 
reliance on synthetic metabolites. 
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Biocontainment of genetically modified organisms by synthetic protein design

“He who listens to truth is not less than he who utters truth”
Kahlil Gibran (1883-1931), Lebanese poet and artist. He is chiefly known in the English-speaking world for his 1923 book The Prophet, 

an early example of inspirational fiction including a series of philosophical essays written in poetic English prose 

“activism is the rent i pay for living on the planet”
Alice Walker (born 1944),  American author and activist. She wrote the critically acclaimed novel The Color Purple (1982) for  

which she won the National Book Award and the Pulitzer Prize for Fiction 




