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esearchers at the University of California, San Diego School of Medicine and Children’s

Hospital and Health Center, San Diego have discovered that “Staph” bacteria use a

protective golden armor to ward off the immune system, a finding with the potential to

lead to new treatments for serious infections now increasingly resistant to standard antibiotics.

The research, which is featured on the cover of the July 18, 2005 issue of The Journal of

Experimental Medicine, focused on the major human pathogen Staphylococcus aureus and the

characteristic yellow-orange color for which it is named (“aureus” is Latin for “golden”).

Among the deadliest of all disease-causing organisms, “Staph” is the leading cause of human

infections in the skin and soft tissues, bones and joints, abscesses and normal heart valves. Staph

especially flourishes in the hospital setting, producing bloodstream and surgical wound infections.

The spread of antibiotic resistant strains of Staph, referred to as methicillin-resistant

Staphylococcus aureus or MRSA, has reached epidemic proportions and poses a major threat to

the public health.

The UCSD team proved for the first time that the golden pigment that coats the surface of Staph

is not just for decoration; rather, the molecules that give the bacteria its golden hue also help it

resist killing by neutrophils, white blood cells with a front line role in immune defense against

invading microbes.

Staph’s coloration reflects the production of molecules called carotenoids, similar to those present

in carrots and other colorful vegetables and fruits. Dietary carotenoids have long been touted for

their antioxidant properties with hope that they could slow aging or fight off cancer. The scientists

found that pathogenic Staph took advantage of the antioxidant effects of its carotenoid pigment to

extend its own life, by inactivating chemicals deployed by neutrophils that are lethal to most

bacteria.

Golden Armor: UCSD Scientist’s Discovery Suggests
New Way to Fight Antibiotic-Resistant Staphylococcus
Infections

https://health.ucsd.edu/


The UCSD team used a molecular genetic approach for their studies, knocking out the genes for

carotenoid synthesis to generate a mutant strain of Staph that appeared white in color instead of

the normal gold.

“We found that the nonpigmented Staph mutant became much more susceptible to oxidants

such as hydrogen peroxide and singlet oxygen produced by neutrophils,” said George Liu, M.D.,

Ph.D., a research fellow in the UCSD department of pediatrics who spearheaded the studies.

“Without its golden pigment, the Staph lost its ability to survive in human neutrophils or blood,

and could no longer form an abscess when injected into the skin of experimental mice.”

The investigators proved that the antioxidant effects of the Staph pigment were the key factor in

virulence by repeating experiments in blood from a human patient with chronic granulomatous

disease (CGD), an inherited disorder in which neutrophils cannot produce oxidants and infections

are common, as well as in mice engineered to possess the same genetic mutation. Without the

oxidant assault, the ability of the nonpigmented strain to resist neutrophil killing and produce

disease was equal to the golden Staph.

The power of the antioxidant pigment in promoting bacterial survival was further established

extending the protective properties to a different bacteria. Pigment-producing genes of Staph

were cloned into a normally colorless strain of Streptococcus (“Strep”) bacteria that then turned

yellow in color. The Strep expressing the golden carotenoid pigment became more resistant to

oxidant and neutrophil killing, and produced larger ulcers when injected into the skin of normal

mice.

“The discovery of the critical role played by golden pigment in protecting against infection

provides an novel target for treatment of serious Staph infections including those produced by

antibiotic-resistant MRSA,” said senior author Victor Nizet, M.D., UCSD associate professor of

pediatrics and an infectious diseases physician at Children’s Hospital, San Diego. “Instead of

attempting to kill the bacteria directly with standard antibiotics, a treatment strategy to inhibit the

Staph pigment would disarm the pathogen, making it susceptible to clearance by our normal

immune defenses”

Liu is the recipient of a Howard Hughes Medical Institute Fellowship and a Burroughs Wellcome

Fund Career Award. This study was also financed by grants from the National Institutes of Health

and the Edward Mallinckrodt, Jr. Foundation to Nizet. 

Co-authors contributing to the study were Anthony Essex, UCSD graduate student in biomedical

sciences; John Buchanan, Ph.D., UCSD research scientist in pediatrics; Vivekanand Datta, M.D.,

UCSD graduate student in molecular pathology; Hal Hoffman, M.D., UCSD assistant adjunct

professor of pediatrics and medicine; John Bastian, M.D., staff immunologist at Children’s

Hospital, San Diego, and Joshua Fierer, M.D., UCSD professor of medicine and pathology.



 
 

Share This Article

 

Related News

First Clinical Trial to Assess
Alzheimer’s Gene Therapy Receives
$5 Million
5/25/2021

Cross Border Effort to Vaccinate
10,000 Maquiladora Workers
5/25/2021

Superficial Relationship: Enzymes
Protect the Skin by Ignoring
Microbes and Viruses
5/21/2021

UC San Diego Health Joins Call to
Don’t Delay HPV Vaccinations, Save
Lives
5/20/2021

View All News >
 
 

 
Follow Us

Follow @ucsdhealth

# # #

News Media Contact: Leslie Franz, 619-543-6163, healthscicomm@ucsd.edu

Comment: George Liu (858) 534-9760, gyliu@ucsd.edu   Victor Nizet (858) 534-7408,
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Note to broadcast and cable producers: UCSD provides an on-campus satellite uplink facility for

live or pre-recorded television interviews.  Please 

phone, or e-mail, the media contact listed above to arrange an interview.

UCSD Health Sciences Communications HealthBeat: /news/

http://www.facebook.com/UCSDHealth
http://instagram.com/ucsdhealth
http://www.youtube.com/user/UCSDMedicalCenter?sub_confirmation=1
http://ucsdhealthsciences.tumblr.com/
http://www.linkedin.com/company/uc-san-diego-health-system
https://health.ucsd.edu/news/releases/Pages/2021-05-25-first-clinical-trial-to-assess-alzheimers-gene-therapy-receives-5-million.aspx
https://health.ucsd.edu/news/releases/Pages/2021-05-25-cross-border-effort-to-vaccinate-ten-thousand-maquiladora-workers.aspx
https://health.ucsd.edu/news/releases/Pages/2021-05-21-superficial-relationship-enzymes-protect-the-skin-by-ignoring-microbes-and-viruses.aspx
https://health.ucsd.edu/news/releases/Pages/2021-05-20-uc-san-diego-health-joins-call-to-dont-delay-hpv-vaccinations-save-lives.aspx
https://health.ucsd.edu/news
https://twitter.com/intent/follow?original_referer=https%3A%2F%2Fhealth.ucsd.edu%2F&ref_src=twsrc%5Etfw&region=follow_link&screen_name=ucsdhealth&tw_p=followbutton
mailto:healthscicomm@ucsd.edu
mailto:gyliu@ucsd.edu
mailto:vnizet@ucsd.edu
https://health.ucsd.edu/news



