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Dear Dr. Al tWrin: 
I would I ike to begin by for the dela in roviding 

this report.ieres "ontt off' 
ptitori e_,r Iniibsy p rowOn A 

cope you 0l1 agree we have made sign. f icant strides in tHis work. 
This past growing season was a banner one for 1l1ii in Sou Iheas t 

Asia. lResurgenc e after insecticidal treatment was especially 
pirobl[elrat ic in r oli .;i a wher- they expori enc ,d outbreak popul at ions 
of BPtH even in rice vanriet ies selected for IJPHI resistance which had 
iot pr iusluy' beei overo:omie by BPii biot lpes. it is s I i I premature 
to have_ hi,.nrd fromrn la.;umbuigo. Unt ung as to Itih. status of the third 
-'rop, b1t nUt was iot T i twan had sV e r prob[ lent s Fromthe f ;.)4)k Z rod)(I. 

second gen"rat ion HPH , but mixing of insect icidal modes of ac:t:ion 
helped manage th, populala ions. This strat.-gy is certain, however, to 
lproduce cr'oss; r',sistant strains of PI'll within 'ouple of years. 

We iav4., i .ei VX i our acts iuxu:, lfon.atl fromrn conit , 
Indonesia and Taiwan, bul litte sup1tpolrt lroml the Philitppines. I have 
not h iard Flom(1? i &ardi, Pearg 'or t ims I one Year, an I fr: nr l,hat 
somethLing hns happened ! o his status as BPtI rp'rar'ch leader at the 
Nat .oia I CiIp trot out ionl Coilllr in [.os Banns. Novl'lhetess, we avil e 
pursued oir researl:h on the avai lab le samples. 

Enc losed pl ease rind nor recent ;llarlr. s iipt which has beei 
acc .ted for pulib] icat inn in r 'esti ile Bioch-eirist ry aind PhlysioLogy. 
The mirarnus5Cri It m'rlll I iS ats hair thol weabout o research have 
accomlp issied. 1,lt rme encapsulate the mnajor results flin this work: 
1) we d(e < niil"i i n asivet r tlli1 vitroi ieIthodo logy for' s.es s.rg substrat e 
speci f' iit 1e s' i who homrogenates ( if BPH/ 2) w, eval uatedtn boIody 
In donle,.r i i , I r r ap Piplhi i ine I r BEplfu i IITaiwan a niit w.* oisf .ir and 
naphthyl acetite, cis and tran; 

" 

--perniethrin, Ialall hion an:d fenvalerate 
as -ulst I t .e w I i viicight . i 'ltpnL. ind act i ve BPI]sts d 

esterases hydro lyzing the, vari ous substr-at es, .)) fenvalerate, a 
synthet i c pyrtlhroi iI, r'e.quiri red tIhh it ghest level of enzyme to satuirat:e 
hydrolysis and 5) peririethrin, also a syitliet ic pyrethroid, hydrolysis 
ocr:urred at. a 5- i0 to gr..al-or rate t.han malathion or" fenvalerate. 
These results derinirst:rate a variabIc picture of evolving resistance to 
organophosphate (OP) and ;syrithri ic pyrethroi'd (Si') insecticidos.I.. by tie 
BPI! strains e stet. Thre high hydrolysi s rate wi th perrrlettrrin 
conf iris lih fietd fai lure of this compound to control these strains 
in Indonesia. Further work is needed to clearly elucldate the complex 
mulit. iple res-istarnc:e picture in the Phi lippi ne and Taiwan strains. 
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Our next object ive was t o puri fy and separate individual 
esterases from susceptible and resistant strains of BPH from 
Indonesia. Our Indonesian cooperators provided us wit h the largest. 
samples, therefore we had the most IIaterial to work with in1 these 
strains. Furth1 r ol I aboIat iV e wo rk is lunderway se;s ve,t] ion of 
isogenic O1' and SP resistant strains of BPH are progressing under Dr. 
h,'lSUtIbogo tllt un {g' s; ,able dir.,,,t ion in Indones i a ri.,ht. now. 

Our procedures were bri 'ly as8SoI I iled Welow. DPI! were 
homogeni.ed in 2Oril of 0. N1 t ris, IICI pit ,8i.0. The homogenates were
 
centri fuged at 1tt, 000,n For 10 n ul-,s, and the supernalants used as
 
enlZymelO SOui'rirs. 4iporairit al In was conceiI t ralpd to 10 ,l anc! app l ied ol
 
a chromatofocusiiig column and elul ,d wi th 400 il of polytbuffer (pl!

4.0) ,h h .u a trad i ,,n" trom 7 L, .1 . EsI erases with
i( prod t.,d pl 
different !,l val ues wer- :" 1 e7tcd , oncn I rI tp wit !I Ami co :0 and
 

-
applied I o a H i o- ITl' ,( " inn I1re , q1 i i ibi'at ed .ith 5mM po t ass i um
 
phosphate buffer pH 7.0. Aftr applving the enzyie preparation, 3
 
bed vo I itells s t a r! bt' was fLh r o" gli e co Iumn
I ha i n, ', r passed h ,L 
befo i a 5 20 ml p;osphat 1, u f f." prad i a n I was passed through the 
(n0 tlhnu . TiIi '-as I f' t' t,'akS- w1'z;, 'ric l I I ae,'" ,d a I i d oiictit rate d I o 5.. 

be fore h1,,, iii Ieap pl id to 0 2 X 10 cm sphade. (G 100 column 
equ ili ratead wi II I : 1). 1 mN Tr ii.; -LC I bufl''.r tII 8,. 0. Th, a':i t Prasess 

separated id ) 1 I i'ed h'v t li-' above co I uIIIn ?hr'(IIat ograplhy were used
 
for elnvyit' , int') l'; i', 'l menI .s i ng nialat hion, ' is- permthrin, 
t rans-permiai, thr ii and ft':va Icrate as subs t.at cs. TIe k i net ic: assays 
enabled us to ,!(iuc,, I iii, and \',iax value.:', o" t he i Ir[erent. 
insectc i ci t.s for t';it:h i ;0i12\,Uli.' . This e nI . I t'd ts to (oc ll p a I-e tle 
hydrolysis r at ,is orf ins,.e t ici d:; by indi vidual i saIOnzyi es and to 
det:priin, tin' '-isoz:vyn responsible for insecticide resistan ce. 

F rmoi t h ' w4,)rk koe,' Iearned' th~if: theriepterase in' PH ..we'!e Very'
active- ezymaticallyy, but werewin lowem ,qit'Wy'tha -4t,&o :"pr'evi'ous"work .(G¢hang arnd #Whel~on :il986"-onl ieIated :thk~p~~ Wg::"'ia 

c5lited the non of Pnf required iti 
pro)dt i( ilo s to at 3-1 all pre l'ab Iy :10 mg.lland re'''il i ng be Vast m'" and 
S inee an averag, atuiH BPIi weighs approxinately 7 mg wet wei gt and 
I lt amiiountI of' t a rget t erases rupi s'ent approximutely 0.001 to 0.007 
% of the wet weight, then we would-r'equire between:4-30 mlll-on.BPH"rO 
aproimtey 0,004! When we sLartepdI tl, p',ject we es;timatted that 
the iquaiit tay of O'nZvmU WOUld be 1IiuCh lighr in an individua BlI3 ; 
approximate (.0 1% wlh ich wonId have been in th, same order of' 
magnitude for the work we hail don(, previously .:i Ih other resistant 
arl hropods (Chang, o"i Whaln NI38.1 . Ctrr ly we, do n:)t have 
sufficient sample material From [ndoinp.,ia (or any othl'r site) t:o try 
isol at i) .' -- t ,ia,;,,.; fe " lilrtl(u' I uolia I ion and it ison PIl "pr'o,.int't 
unreal ist ic 1t ask a topiui atoir Io e'r' so m11111i"' ;]-1. 

At this poin) ',' hav' i 'i,'l our grant all iocatioin atb still are 
not at out' "bjetiv,. that or ptroduc'in g a usableI, esterase monitoring 
syst:,em Vot'r BVli. i 'te l t hat we hiave ' ade F; r i d es i 1iliaj .I; ()tu11 
understLnndin)g of the r'esis tant mechanismiis in this post. F'urthet, we 
cJOltld iiot have gu c;s,,d Lii It out 'oiiofC a prIi ori . HIow,,vir, I he'Cr is 
another al It'nat ive' to develop ing a dt ee" ioln assay for resistance in 

r e Ia I rd I irom 
biology we have generated a DcNA probe for the detect ion of 
mycoplasmalike organisms (MLO) t ransmi t Ied by arthropod vectors like 

In anot he' pro j,' using .erhn i fios molecular 
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BPI1. From our experience in thi s effort, I now beli eve that
 
development of a rs a better approach than monoclonal 
antibodies, especially given the di f icul ty in generating a 
sufficient quantity of purified enzyme from BPll for monoclonal.
 
antibody product ion and screen:ing.
 

I would I ike to explore the renewal of this grant w:i t h the same 
r,:-;istance management rationale, but an updated mthodology. Since 
K1 cooperator's are in p[ace, 
and w" have already worked wit h both the 

UP resistance mechanisms and Iolecultar cloning iA related insects the
I,Lime in initialing a gene probe projecl would be minimal. Do you

hink that a renewal is feasible under these rircumstaznces? 
Si n 'er I ', 

Mark E. Whalon
 


