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Dr. Robert M. Altman

Pest Management Specialist

Oftfice of Agricullure

Bureau of Science and Technology
Agenc - {for International Development
Washington,D.C. 205223

Dear Dr. Altmwan:

vou will agrev'wn'havu made slyn,flgant strides in th]S‘woth.
This pas! ygrowing scason was a banner one {or BPH in Soulhcast
Asia. tesurgence after insecticidal treatment was especially
problematic in Indonesia where they experienced outbreak populalions
of BPH even in rice varicties selected for BPUH resistance which had

not previously been overcome by BPH biotypes. It is still premature
to have heard from hkasumbogo Untung as to the status of the third
cerop, but Lthe outlook was not pood. Taiwan had severe problems from
second genaration BPH, but mixing of inseclicidal modes of action
helped manage (he populalions, This slralegy is cerlain, however, to

produce cross resistant strains of BPH within & cournle of years.

Weo have  received excellent  cooperation from our contacts  in
Indonesia and Taiwan, but little support from the Philippines. I have
not heard from Ricardo Deang for almosl one vear, and 1 [ear thal
something has happened to his status as BPH research leader at the

National Crop Protection Center in Los Bunos., Nevertheless, we have
pursued our resecarch on the available samples.

Enclosed  please  find  our  recent manuscript which has  been
accepted for publication in Pesticide Biochemistry and Physiology.
The  wmanuscript summag izes  aboul halt ot  the research we have
accomplished. Let me encapsulote the major results from this work:
1) we derived o suitable in vitro melhodoloyy for assessing substrate
specificitics in whole body homogenates of RPH 2) we: evaluated
Indonesian, Taitwan  and  Philippine stratns ol BPH  uasin: an
naphthyl acetate, c¢is and lrans-permethrin, malathion and fenvalerate
as substrates., 30 we tdentified eight dilflerent and active BPU

esterases  hydrolyzing the various substrates, 4) fenvalerate, a
synthetic pyrethroid, required the highest level of enzyme to saturate
hydrolysis and 5) permethrin, also a synthetic pyrethroid, hydrolysis
occurred al o 510 fold greater rate than malathion or fenvalerate,
These results demonstrate a variable picture of evolving resistance to
organophosphate {OP)Y and synthelic pyrethroid (SP) inseccticides by the
BPIl strains we tested. The hipgh hydrolysis rate with permethrin
confirms the field failure of this compound lo control these strains
in Indonesia. Further work is needed to clearly elucidate the complex
multiple resistance picture in the Phatippine and Taiwan straing.



Our next objective was to purify and separate individual
esterases from susceptible and resistant strains of BPH from

Indonesia. Our TIndonesian cooperators provided us with the largest
samples, therefore we had the most material to work with in these
stroins. Further collaborative work s underway as soelection of

isogenic OF and SP resistant strains of BPH are progressing under Dr.
Kasumbogo Untung'’s able direection in Indonesia right now.

Our procedures were brictly as  outlined below. BPH were
homogenized 1o 20mt of 0.1 M tvis HCL pH %.0. The homogenales were
centrifuged at 10,000 tor 10 minutos, and the supernatants used as
enzyme sourcoes., Superaatant was concentrabted to 10 wl and applied on
a chromatotocusing column and etuted with 9400 ml of po]xﬂ)uffFW‘ { pH
4.0) which produced o pH o gradient from 7 to 1. Eslerases with
different pl valucs were collected, concentrated with AMICO 40 and
applied to a Bio-HTP ouolumn pre-equilibrated with 5mM  potassium
phosphate butfer pH 7.0. After applyving the cnzyvme preparation, 3

bed volumes of the stariing bufier was passed through the column
before a 5 20 mM phosphate bulfer gradiant was passed through the

column. The esterase peaks were collected and conecentrated to 5l
before being reapplied to o 2 X 10 ¢m sephadexs G100 column
equilibrated with 50 0.1 wM Tris HCl bufler pH @.0. The slerases

separated and purificd by the above column chromatography were used
ftor enzyme  kineties  esperiments  using malathion, cig-permethrin,

trans-permethrin and foenvalerate as substratoes. The kinetiec assays
enabled us  to  deduce the  Kmo oand  Vmax alues ol the different
insecticides for cach tsoenovime. This enabled us to compare the

hydrolvsis rates of insecticides by individual isoenzymes and  to
determine the isozymes lu'punrlhlu inr 1n U(tl(ldH r051stan(c
From this work learned®y ' es ‘il

W

rq‘culated thp ﬁmnnnf nf RPH ﬂnrvmp‘requ1rod to“1n111ato thr]domd
production and serecning to be at least 3-4 my and preferably 230 mg.
Since an average adatll BPH weighs approximately 7 myg wet weight and
the amount of target csterasces represent approximately 0.001 to 0.007
% of the wel weight, then we would. requlre between’ 4-30° m11110n BPH 1)
pproxinately 30, 000 g!' When we started the project we estimated Lhat

.
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llho'qu ntltv of ¢nzvme would be much higher in an individual BPH;

approximately  0.1% which would have been  in the same  order  of

magnitude for the work we had done previously with other resistant
arthropods {(Chany and Whalon 1986, Currently we do not have
sufficient sample material from TIndonesia (or any other site) to try
isolation of B esterasces tor monoclonal production and il is
unraealislic to ask a cooperator Lo rear so many BPU.

At this point we have zpent our grant allocalion and still are
not. at our objective - that of producing a usable esterase monitoring
system for BPIH. o teel that we bhave wmade major strides in our
understanding of the resistanl mechanisms in Lhis pest. Further, we
could not have guessed this outcome o priori. However, there is

another alternative to developing a detection assay for resistance in
BPH.

Iu another related project using techniques from moltecular
biology we have generated o c<¢DNA  probe for the detecltion of
mycoplasmalike organisms (MLO) transmitled by arthropod vectors like
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BPIU. From our this effort, I now believe that
development of a s a better approach than monoclonal
antibodies, especially giver the difficulty in  generating a
sufficient quantity of purified ecnzyme from BPH for monoclonal
antibody production and screening.

I wauld like to cxplore the renewal of this grant with the same

resistance management rationale, but  an updated methodology. Sirce
t! cooperators are in place, and we have already worked with both the
Bl resistance mechanisms and molecular cloning iy relaled insects the

time in initiating a gene probe projeet would be minimal. Do you
think that a renewal is fcasible under these circumstances?

Sinceraly,

Mark E. Whalon



