CAN BIOTECHNOLOGY BE USED TO CONTROL MIGRATORY LOCUST?
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I. Letters of organization and initial contact

Stefan T. Jaronski, Ph.D.

Message to Tom Miller after Workshop Nov 2006

Just to correct one error in the message that was sent out: St Leger's Metarhizium (transformed with scorpion venom gene) is NOT the Green Muscle Metarhizum, but one of his own (domestic US isolates). Green Muscle, developed by LUBILOSA Project, and now taken up by CABI Biosciences is an natural isolate (from Niger) that has been approved by FAO for use in Africa, esp the CILLS countries, and fully registered in South Africa. FAO is currently applying it to migratory locust bands in Mauritania as I write, and I am part of a USAID-funded team who is about to do a large scale field trial (as much a demo trial as a research field trial) in Senegal. CABI is pursuing registration in Spain, Italy and Greece, eventually entire EU and has a complete dossier.  I suspect one doesn't even want to think transformed Metarhizium, much less mouth the words to FAO, or CABI for that matter. 

Green Guard is an Australian isolate of the same species/variety:

Metarhizum anisopliae var. acridum. Green Guard was developed by Australian Plague Locust Commission with a commercial partner and was approved by the National Registration Authority of Australia. Currently the Australian registration and intellectual property is owned by Becker-Underwood of Des Moines IA, who are actively developing a Chinese market, through joint venture with the People's Republic, and pursuing other markets outside the US.

Stefan

FLOATE, KEVIN D., GEORGE K. KYEI-POKU and PAUL C. COGHLIN Overview and relevance of Wolbachia bacteria in biocontrol research Biocontrol Science and Technology, 2006; 16(8): 767-788. 
Abstract

Wolbachia bacteria are an unsuspected, but potentially important, component of many

biocontrol programs. To heighten awareness of these bacteria, we review current knowledge of Wolbachia and their possible application in biocontrol research. Wolbachia promote their spread by altering the reproductive success of their arthropod hosts. This ability frequently is identified as having potential either to reduce populations of pest species, or to increase populations of beneficial species. However, only 19 and 1% of peer-reviewed research articles (n = 844) on Wolbachia appear in arthropod- and biocontrol-specific journals, respectively. Although Wolbachia will not have application for all programs, their prevalence cannot be denied. We screened for Wolbachia in populations of arthropods of current interest to biocontrol programs in Canada. Infections were detected in 47% of 177 populations, representing 46% of the 105 species tested. Greater awareness, in combination with the rapidly expanding knowledge base of Wolbachia and similar endosymbionts, offers new directions for research in biocontrol programs. We recommend that all arthropod species in biocontrol programs be screened for these bacteria.
Dear Tom:

 

I am sorry for the delay in responding to your note.  Lack of interest in the subject matter was by no means a reason for that; rather, the dawning of multiple holidays couple with multiple tasking overshadowed it. 

To go back to the essence of the message, yes, biotechnology is one of the core issues that attract a great deal of attention.  You may be aware that we have been among the major players in the quest for developing safer and effective tools for the control of the age-old enemies of farmers and pastoralists in sub-Saharan Africa and elsewhere in the region - locusts/grasshoppers (l/g).  

Our support and the support of other international donors made a significant contribution and enabled the search for and development of biological pesticides for l/g control.  Through our concerted efforts and support, the foundation for the Green Muscle (a Metarhizium-based biopesticide) was established and the use of this indigenous germplasm became a reality.

Although we have not pursued along the recombinant/genetic route in search for tools for l/g control, other sector have.  In fact, there is a sector within our structure that is devoted to biotechnology and biotech continuous playing an important role in our efforts to improve the livelihoods of those in need. 

Certainly, I would be much interested to continue dialogue on this issue as it pertains to l/g.

Regards;

Yene Belayneh
From: Thomas A. Miller [mailto:Thomas.Miller@ucr.edu] 
Sent: Tuesday, December 19, 2006 6:25 PM
To: Belayneh, Yene
Cc: mbounfour@yahoo.com; maouldbabah@yahoo.fr; rirose1@juno.com; 
Dear Yene:

Thank you for your email.

Dr. Malika Bounfour of Morocco nominated your colleague, Mr. Abdoulahi Ould Babah, to join a group of scientists and regulators around the world in commenting on a draft set of guidelines for approving biotechnology applied to pest and disease problems; migratory locust is just one of these. The Daegu Protocol draft in its present form is attached. 

Yes, the committee will be "virtual." There will be no sit-down meeting because there is no budget, but at some point, participants may realize the value in attending the icibi2007 meeting mentioned in the original message. This meeting, which is about the latest in insect biotechnology is seen by many as a logical place to consider applications and the consequent regulatory issues. The Daegu Protocols will be finalized there. 

However, most participants are expected to read the protocols and apply them to local conditions. Migratory locust is a close to ideal example. While Metarhizium is being developed as a control strategy to replace neurotoxic insecticides, Dr. Bounfour said it acts too slowly to stop migration. If Metarhizium were genetically modified to act quickly, it would have the benefits of neurotoxic action plus the safety of a highly selective biological material; a so-called “soft” biological, the kind that anti-pesticide groups have been advocating. 

If a new biotechnology application like this is developed for locust control, how would it be approved for use in Mauritania, in Mali, in Morocco? Keeping in mind that many newer applications use recombinant organisms to one extent or another, and that most uses of this kind are new, most scientists, much less governments have not had a chance to consider them. All the protocols do is describe a way forward. 

I sincerely hope Mauritania and USAID takes an active interest. 

Tom Miller

CC: Malika Bounfour, Mohamed Babah, Bob Rose, Frank Richards, Yong Jung Kwon. 

Sponsors contacted:

World Bank:

CGIAR Secretariat
The World Bank
MSN G6-601
1818 H Street NW
Washington, DC 20433 USA

Tel: (202) 473-8951 
Fax: (202) 473-8110 
Email: cgiar@cgiar.org 
Web: http://www.cgiar.org 

Dear CGIAR:

My name is Thomas Miller. I am a Professor of Entomology at the University of California, Riverside. A few months ago, a former student, Malika Boufour contacted me from Morocco asking if Sterile Insect Technique could be applied to control migratory locusts, a continuing and devastating problem in that country. 

The quick answer was no, but I suggested Malika turn the question in a new direction, “Can biotechnology offer new tools to control migratory locust?”

Since then we have been joined by a number of colleagues who have contributed towards the answer of this question. We intend to write an article after several months of study and report on our findings at the International Congress of Insect Biotechnology and Industry meeting to be held in Daegu, Korea, 19-24 August 2007 [www.icibi2007.com]. 

Because new technology of this type would involve regulation, the Daegu meeting will have a Regulatory Issues Session at which a number of countries are being invited to bring delegations to describe their own regulatory procedures. We hope between now and next August to have written a “Daegu Protocol” that will help guide new technologies through a regulatory process. A draft outline of the Protocol is posted at: http://biopesticide.ucr.edu, which is the website from a Workshop on communication with the USA Regulatory community that was just held in Washington DC last week. 

I hope to attract your support and encouragement for the process of developing new tools for locust control and your encouragement and support for the Regulatory Issues Session at the Daegu meeting. 

Sincerely,

Tom Miller

http://www.insects.ucr.edu/people/miller.html
As of 21 March 2007 no answer from World Bank. 

USAID:

U.S. Agency for International Development 
Office of the Inspector General 
Post Office Box 657 
Washington, D.C. 20044-0657 
Toll free Telephone:  800-230-6539 
Telephone: 202-712-1023
ig.hotline@usaid.gov
Dear Inspector General:

Please forgive this method of contacting USAID. I hope you will pass this message on to the proper persons. 

I am a Professor of Entomology at the University of California, Riverside. I was contacted some weeks ago by a former student working for the Ministry of Agriculture in Morocco, Malika Bounfour. Malika asked if the Sterile Insect Technique could be used against the migratory locust problems in African that periodically devastate Morocco. 

The quick answer was no, but I suggested the question be extended to; “Can biotechnology provide new tools for use to control migratory locust.” With this question as a guide Malika and I have been contacting authorities around the world to comment. 

We plan to write a review article and present the conclusions at the Insect Biotechnology and Industry meeting planned for 19-24 August 2007 in Daegu, Korea. 

I would like to contact the appropriate persons in USAID and the US State Department with responsibility for this topic to support this initiative. The support need not be greater than the cost of travel for a group of experts to the Daegu meeting. 

New technology does not always come from traditional sources. The meeting in Korea is an excellent opportunity to look at old problems with new eyes. In addition to the promise of new biotechnology, regulatory issues need be addressed if any new technology is to be developed. A “Regulatory Issues” Session is being planned for the Daegu meeting to address this point. 

I just heard a talk last week at the http://biopesticide.ucr.edu meeting in Washington DC by Raymond St. Leger of University of Maryland on his attempts to improve the biopesticide Metarhizium for locust control by inserting scorpion toxin genes in increase speed of action. This would require regulatory approval and is an example of what biotechnology can do, but it is only one example. Many others examples are possible such as use of Wolbachia bacteria and symbiotic control approaches. 

I would like USAID to become involved in this process.

Please contact me at Riverside. 

Tom Miller

http://www.insects.ucr.edu/people/miller.html
No response:

FAO (Malika tried and I asked Alan Robinson to try; no joy)

Kostas to Alan and Malika on the locust problem. 

Dear Malika and Alan,

There has been an ongoing discussion about potential technologies that may efficiently address the locust problem. My main research interest during the last fifteen years focuses on insect symbionts with an emphasis on Wolbachia. As you know, we have recently shown that Wolbachia induced cytoplasmic incompatibility can be used as a tool to suppress insect pest populations (Zabalou et al. 2004, PNAS, 101: 15042-15045). 

This email is to express my great interest to join any initiative which may be developed to address the locust problem. My contribution could be to develop Wolbachia-based strategies for locust control. In addition, my lab could characterize the symbiotic flora of locusts towards the development of symbiotic control strategies (paratransgenesis). 

I do not know if FAO/IAEA has any plans regarding the locust problem. If not, an alternative (or an additional) way could be to seek funding through EU. About a month ago, the EU FP7 program was announced. I am currently looking the different calls to see if there is "space" to prepare and submit a locust proposal. I have not seen a relevant call as yet. However, we could prepare a letter of intent and send it to EU officers. If they consider the importance of the problem and like what we suggest, they may consider to include a "locust theme" in one of the future calls.

Looking forward to your thoughts

All the best

Kostas

II. Outline of the article. 

This review article will be written in several sections. 

The first section will explain the current situation. This is actually done very well in some published articles such as:
The FAO locust watch page, 

http://www.fao.org/ag/locusts/en/info/info/index.html

The excellent review by Allan Showler that includes politics of locust control,

http://ipmworld.umn.edu/chapters/showler.htm

Section A. The situation, definition of the problem. Introductory history. This section should be written by people with a knowledge of this history and economic effect.
Section B. Operations; Organizations; Donors; roles of each. This section should be written by people with operational knowledge of the locust problem. 
Section C. History of control methods. This section should be written by people knowledgeable on the tools of control chemical and biological. 
Section D. Biotechnology that can be applied to locust control. This section should  be written by people not directly involved in controlling the locusts and grasshoppers, but who might have an idea what modern biotechnology application might be used or tested. This includes transgenic insects; paratransgenesis; symbiotic control; biological control; microbial control; ecological control; genetic control. 
Section E. Regulatory issues. A description of how each proposed biotechnology method would be approved for use including field testing. 
III. Draft article.

Section A. The situation, definition of the problem. Introductory history. 

Section B. Operations; Organizations; Donors; roles of each.

Section C. History of control methods. 
Section D. Biotechnology that can be applied to locust control. 
IV. References. 
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