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This document represerts the second progress report for USAID grant

#DPE-5E42-G-SS7059-30, "Ilolecular diagnostics for filarial 
nematodes in mosquito

vectors". This covers the second six month (June 28, 1988-August 28, 1988)

reportia Period. 

We have made substantial and significant progress in several areas since the
last reporting peri ,d. These include developmen-t oi- technioues for isolation 
and pur'ficaticn of intact mitochondrial DNA from Brugian filariods (after pro
pagation in aerbils), riolec iar c.oning of the complete Brucia pahangi
mitochondrial genome, and physical mapping of the mtDNA molecule. Progress
each of these areas s more fully detailed in the following sections: 

in 

1. Isolation and purification of intact B. pahangi mtDNA. Microfilaria and
adult B. nahangi populations ,,;ere separately isolated the per 4tonial cavity of
gerbil hosts, washed in sterile Hank's media and stored as wet pellets at -80°C. 
After thawing. each pellet was resuspended in a mannitol-saline-EDTA buffer and
 
homogenized in a glass tissue homogenizer in the presence of proteinase K. An
 
enriched mitochondrial 
fraction was prepared from the homogenate by differential
 
centrifugation. Gently resuspended mitochondria were 
lysed by the addition o,

sodium dodecyl 
sulfate, and circular mtDNA isolated from the mitochondrial
 
lysate by ethidium brmnlide-CsCl isopycnic centrifugation. Alternatively, total

cellular DNA obtaineo by 
 treating neratodes with proteinase K and SDS was frac
tionated by Hoechst 33258-CsCl centrifugation. By this latter technique, at
 
least five different cellular DNA species were resolved. We have been aole to

identify three of these species as mtDNA, bulk chromosomal DNA, arid ribosomalDN/. We hypothesize that the remaining spe-ies represent highly repetitive 
(satellite) components jf the ED.pahangi nuclear genome as observed by Wirth and
co-workers (MIcReyiiolis et al., PNAS 23, 797-801, 1986'. Sir et a,., Molecular and
 
Biochemical Parasitology _9, 117-123, 1986). 
 Molecular cloning experiments are 
underway to further identify and characterize these DNA species. 

2. Physical characterization of B. pahangi mtDNA. Isolation of intact B.
 
pahangi mtDNA molecules permitted an initial characterization of the 
mitochondrial genome by resriction enzyme analysis. We have treated the intact 
mtDNA with numerous restriction enzymes. The molecular weights of restriction 
enzyme digestion products producei by individual enzymes simyrnate to approxima
tely 14.7 !kilobases, which we take to be the molecular size of 
the B. pahangi

mitochondrial genome. This size is in agreement with the size range (14-19
kilobases) measured for a wide variety of animal rntDr.As, including several nema
todes (Hyman, Journal of Nematology 20, in press). Based on the molecular
 
weights determined for fragment products resulting from treatment of mtDNA with
 
restriction enzymes individually or in pairs, these fragments could be aligned

into a physical map. We have uiambioijously positioned 15 restriction sites
 
representing 7 individual enzymes on 
the B. pahangi mtDNA map. This restriction
 
map will 
become further refined upon detaied analysis of cloned mtDNA fragments

which have recently become available (following section).
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3. Molecular cloning of B. pahangi mtDNA. 
We have successfully cloned the

entire B. phangi mitochondrial genome in the bacterial plasmid vector pUC119.

The genome nas been cloned as two separate Xba! fragments , "h lengths of
approximtely 9 and 6 kilobases. 
 We are currently using thest cloned fragments
tc confirm the restriction mao and place new restriction sites within the mtDNA. 
Detailed restriction maps w'ill be essential designing cioning strategies for

efficient diagnostic ;rtose construction. in addition. ,ecause pUC119 was 
chosen
 
as the cloning vehicle. CNA se uencing studies can be performe, directly on our 
cloned material. 

4. 
Future studies during the upcoming funding period(s). The goal of the

experiments funded un:Ar this proposal is to develop unambiguous diagnostic
hyoidi:ation probes for 3. rahanoi and R. malavi. and to use these probes for
detection and epidemiological analysis in artorpcd vectors. Development of
fine structure restriction mass and molecular cloning of the respective
mitochondrial gencmes are essential initial steps in this process. After deve
loping proceures r the isolation of filariod mtDNA in ojtimal yields, we
essentail,, cmol ed the necessary analysis of 

have 
the B. oaranoi mitochondrial
 

genmre. I rust ncw carry out essentially the same type of experimentation for
 
B. mal, mNtDhA da'rig che next funding period. To this end, 24 B. malai 

ge ye on
.... l ........Dr al (documentati attached), and h e expected to

arrive this Fall. s-oietin, physical mapping and molecular cloning of B. 
ma ii will be con!,uct along with simultaneous refinement of the B. pa-angi

C pmtDh restriCtion mia._ 

her comparative fine structure restriction maps are available, we will
 
then be in t Dosition to 
assess potential regions of nucleotide divergence bet
ween the two mitochondrial genomes as identified by loci exhibiting restriction
 
site poiymorphism. 
 The-e regions will be isolated from the remainder of the 
mt, ,A by molecular cioning and tested for cross-hybridization. The nucleotide 
sequence of these same regions will be determined so that diagnostic oligo
nucieotides might be synthesized. During this period, we will begin to use 
these molecules for detection and icentification of nematode mtDNA within
 
arthhcoa vector lvsaces 
using nucleic acid hybridization.
 

5. 
Involvement of Dr. Sivakanesan (designated international collaborator) in
this project f have had extensive contact via mail (documentation attacted)
with Dr. Sivakanesan regarding collection and shipment of potentially useful 
samples, including alternate populations of B. pahangi propagated in Jirds.
These populations will be extremely useful from an evolutionary standpoint and 
perhaps provide us with novel mtDNA loci exhibiting restriction site poly
morphism. Now that the molecular work is well underway, Dr. Sivakanesan has 
agreed to visit our laboratory this Fall, where he will become involved with
characterization of B. malavi mtDNA. Until cloned diagnostic probes are 
available, it will be of little scientific use 
to visit Sri Lanka for the pur
pose of using these molecules in the field. it is for this 
reason, along with
 
some confusion regarding tie physical 
status of the Sri Lanka laboratory (see

attached letters), that 1 have not yet made plans 
to visit Dr. Sivakanesan's
 
facilities. 



Dept. of !-iochar-'iotzy, 
Faculty of :edicine, 

1 58.02.19. 	 r-eradeniya, ,!i L,:Z. 

Dr. BBrdley Hyrmn, 
1t. of Biolog ,, .iver7,ide, 
California, 92521, 0J.3.A. 

T~ha.k_ '-m vi :wc: :ez" your letter dtod 29 ,JLnu-y 1[& , wich I received this 
Mcnir1-. _-h1w 	 Txa
3 t finished my con:-ultat.on wit}, 

aculty of Ct'-.i-y>odicine k* tiai1 Sciencer, w c if aalo ha;'reded to be tho


-rofeseac of Veterinary ParA3itolgZ, on the aspect of 'wiin,: his laborntory 
faci
litiec Ior our rosearch _,ronram. -nof. Fe rdo is r in[ on a froject involvin 
1,- antigens of Toxacara cni._, a projeet to be -fi.'dod by thu Uniwvruity of CLmibrid 
under tho Cambridge link. !a is a ve:y senior Profes:.or with many years of r'ouearc 
e;perience in thO fi3ld of Par-xntic Inizunoloto.. I fel tht.t our ;inociation with 
Professor Feorando will further strmngthen the progrnm. frorese:o ILernando stated 
that 	a new laboratory for his "olocular Biology prorsran will be ready in June 
thi3 	year. 

e- i 

his research activities. I am sure Prof. Diswaya :a will extend his fullest
 
co-onenation to'wards our project. It is possible, oo-oti-man, 


In on,; of o.irller correspondence, mentioned about i-rof. S. Disanayake and 

thnt the work could
 
be even ca:-:ied out in his labenatory. lowevor, Yrof. -ornindo'slaboratory is
 
Lmttor equipped and loss crowded.
 
Ragarding tha proposed visitation to the l.:boratori,:3, you can corme here at any
time. I Vill'bo :ioat hanry to take you around %ndshow you the limited fcilities 
we have. Ferna , you may think of s..o nibtheninC, the zvoearch facilities once 
you visit our laboratories, 

As for the aa-ir1e collection, are you only interested in filarial az-thropod vectors 
or do you need any filarial parasites, nicrofilariae etc.? 'Jhen I wan in London 
School of Hygiene and Tropical 4edicine, I uned frozen unfixed nchocerea Voloulus
nodules, 0, gutturosa worms, 0. Z.bsoni nodules and Bruia pag £rc= Jirds. 
Some of these ixcinens could be still obtainable from Or. C.D. ;-!acJonzie, if I 
write to hi". He u:ied to travel to US.A. very often. S, ploaoo lot M.iknow, 
lcally we kave plenty of ;Setaria digitata from cattle. 

,\s for the actual collection of the s'eocii-nsq could you lot me have some detailo 
regarding storage, prz'ossini; etc. If I coumence the collection a-.rly and process
the specLmans, you will be in a position to take it with you when you return. 
I hope, I have given you onough info-rtition on which you can Work out rhe future 
plans rogurding the project. 

Thak<ing you, 
Yours sincerely,
 

Dr. e. Sivolcanesan. 

c.c. 	 Prof. S.T. Fernando, 
Dean/Vet. Medicine. -5
 

http:Profes:.or
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UNIVERSITY OF CALIFORNIA, RIVERSIDE 

BERKELEY DAVIS IRVINE LOS ANGELES HIVERSIDE SAN 1EGO • SAN FRANCSCO l . SANT.A fl.11AR * SANTA CILZ 

DEPART 'ENT OF BIOLOGY 
RIVERSIDE.CALIFORNIA 92521 

June 21, 1988
 

Dr. R. Sivakanesan
 
University of Peradeniya
 
Faculty of Medicine
 
Department of Biochemistry
 
Peradeniya, SRI LANKA
 

Dear Dr. Sivakanesan,
 

Thank you far your letter of June 2, 1988. I apologize for not
corresponding with you sooner. 
I have just finished an intensive teaching commitment which now permits me time for writing. In addition, the project has now
sufficiently advanced since I last corresponded with you, 
so I feel comfortable

about forwarding a brief but complete progress report. 
 I shall first update you
on our work. Based on these experimental results, I shall then suggest ways in
which I believe we 
can efficiently implement our collaborative efforts.
 

In the past few months v.e 
have made important strides in perfecting metho
dology necessary for isolating high molecular weight DNA, and intact

mitochondrial 
DNA, from Brugia pahangi. These techniques can be applied to
individual nematodes as well 
as to bulk DNA preparations obtained from nematodes
available in large quantities. 
 We obtain B. pahangi directly from infected gerbils that have been purchased from our National Institutes of Health. We incubate nematodes at high temperature in buffers containing proteinase K and SDS.

This lysis procedure gently releases total 
cellular (nuclear and mitochondrial)

DNA, which we then purify by a variety of strategies.
 

Recentiy, we have fractionated total cellular B. pahangi DNA on
CsCl-bisbenzimide gradients. 
 With both insect and plant parasitic nematodes, we
generally observe two DNA bands in these gradients corresponding to nuclear and

mitochondrial DNA. To our surprise, we observed at least six different

B. pahangi DNA species. 
 I suspe-" that bulk nuclear DNA, mitochondrial DNA and

ribosomal DNA can be assigned to 
t)hree of these bands. Perhaps the others
involve highly repeatec "satellite" DNA that has recently been observed within

the genomes of Brugian filariods. We are actively pursuing the nature of all 
of
these DNAs in our laboratory by a combination of molecular cloning and DNA
 
transfer-hybridization experiments.
 

With respect to samples which you have offered to make available, we would
be happy to study any Brugia, Onchocerea or Wucheraria isolates that you may

have at your disposal. We can perform analysis from one or very few nematodes
using the cloned probes that we are currently developing (as described above),
or we can try to isolate bulk DNA if enough animals can be sent. 
 The neilatodes
 
can ba freeze dried or stored in ethanol for transit. We do not require live
specimens. The possibility of obtaining B. pahfngi samples (from Jirds), 
as you

mentioned, sound particulary interesting.
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Unfortunately, my schedule does not permit me 
to visit Sri Lanka this
summer. However, I will be 
in Kyoto, Japan from August 19-27, delivering an
address regarding 
our plant nematode mitochondrial DNA work at 
the International
Plant Pathology Congress. 
 Perhaps you, Dr. Dissanayake or Dr. Fernando would
consider the possibility of meeting me there for further 
discussiors regarding
our project. I would inmmediately seek approval 
from USAID for use cf existing
travel funds on 
the grant budget to be used for this 
purpCSe. A!terratively,
perhaps one of you would consider traveling to my laboratory in Riversiie,Californi. 
to directly participate in B. pahangi mitochondrial DNA isola&.ion.
If a molecular laboratory is now in the process of being set 
up in Perac-niya,
as 
your letter indicated, visitation at this time might provide an 
invaluable
opportunity to see 
how we have organized such a facility. Funds for travel of

this sort have already bwn approved by USAID.
 

Again, I apologize for not writing 
sooner. However, this was a particularly appropriate time to correspond given 
our recent successes in DNA isolation and characterization. I promise to 
be prompt with my letters in the
coming months. I look forward 
to hearing from you regarding samples and your
interest 
in either of the trips that I have proposed.
 

Sincerely,
 

Bradley C. Hyman, Ph.D.
 
Assistant Frofessor of
 

Biology 



- -

F culty of',
Por-end eriiya 
19S8.O7.OL. 

,Dr. ?r-'dlev .',fan 
A= tFo s o of io1o:v 
Univeri-v of Celifornia 

- c-n,Dr.near 

Thank you for your leoer of Turc 21,. inter.. jz'. 
to note thi yu h-v bc-en successf,, n ,your initial -ttempt8"=. . 

'r c n ...,_i n D.;- A c -:. a 
in th -e 

7)ocr~~ c-e iP)z 

- ~c ie 

ta U '- ....= .r , - s c: :,r..aCn::~ t:kb one 
n u -rv, 

-"' T .n o end 

i ,ilence 

L. ... " at L3'. 

Prof. D,. e E 1 .ot be a vaiable 
for our cr0 jeca :3f ,t -Z ver.n 

De-7-er et a-!, : -e'-"-, , il". end o 

t you-tsno ,u, .... ..v~ scu 
uc,have ndic te t:~ 

v_,eiy .......... r i ..... be c:scibie for me to visjt 
your 1-b-r'itcry t - 3in-irSitv.on:7. .. As YOU ,ayV 
be C,-,:-u r s closed from ovemcer 
1937 cr-e, etoa'- ts e,-- . uo. ;,o ,, -Cr ........ Ie _ am 

not C-r- .... o i .... y: to be. _u t i very 
likely t", b . er 2 

! ,,"i ",' te 02 vOu acin once Ti h r about Dr.Leckenzie. In the 
mean time i i1 contac-, rof.2.T.Fernando re,7arding the laboratory 
facilities. 

T,.ankin r-,u. 

-5ncerey,
 

\.. -. sn
 

I;
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UNIVERSITY O: CALIFONI0,A, lUVE1Sll)E 

DEf KEF.Y • DAVI'; [\INI I AN FL IIS . !t)11: SAN DIEGO SAN I"IIANCI, S"N A IlAII(AII. SANTA CIH 

DEP Its I I" ) iU BI 2( 1Y
RIVER.s-,[UI' ( .SI IF OR ,:.: 92%21 

July 20, 1988
 

Dr. R. Sivakanesan
 
Department of Biochemistry
 
Faculty of Medicine
 
University of Peradeniya
 
Peradeniya, SRI LANKA
 

Dear Dr. Sivakanesan,
 

Thank you for your letter of July 4, 1988, which arrived yesterday. I am
 
quite exc'ted about the possibility of you visiting my laboratory during August
 
or SepteniLr. T 
remind you that I will be attending the International Plant 
Pathology meetings in Kyoto, Japan from August 18-September 3, so a visit in 
September would be most opportune. Please let me know of your plans so that I 
might make lodging arranigements for you. Of course, you are welcome anytime it 
is convenient, other than the two weeks I am away. 

I am most sorry to hear that samples from London may not be easily acquired.

However, any samples that you may provide 
us with would be most helpful, as I
 
discus5ed in my letter of June 21, 1988.
 

Again, I am most excited about the possibility of your visit and par
ticipating in molecular cloning of Brugia mitochondrial DNA.
 

Sincerely,
 

Bradley C. Hyman, Ph.D.
 
Assistant Professor of Biology
 

BCH:gl
 

A'/
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U,_,,UNIVERSITY OF PERADENIYA, 
FACULTY OF MEDICINE 
SR! LANKA 
Tel. 08-8Si5, - 1\t. Head 3-, UOice 35. 

0S-,S3O1-5 Ext. 350 

1988.09.01.
 

Dr. Bradly Hyman,
 
Dert. of Biology,
 
University of California, 
USA.
 

Dear Dr. Hymen,
 

hope you will be back by now from Jaran. Since I last wrote to you, my attempts
to contact Dr. Mackenzie continued and for my luck I received a letter from him,
while he w'-s in Australia, indicatina his intention 
 to visit Sri Lanka. Suhsequently,
he in'ormed me from London about receiving my letters and that he will look into myrequest for par-site aterial. So there are positive signs from him and I am very 
much hap-y about it. 

The de,- rtment of arasitolo7y in Feradeniya has a breeding colony of Jirds and

the Head of the department has given me the 
 full freedom to infect them with
B. Tahani. I have written 
to Dr. Mackenzie to bring the infective material and to

establish an infected colony of Jirds. 
 I do hope that my letter will reach him in

time. 
 i am also exn~oring the possibility of obtaining B.nahangi from cats 
that
 
are 
maintained ii, the department of Parasitology, Colombo. M-hen Dr. Mackenzie is

here i will discuss with him re .grding B. nahangi from J irds 
( London) and
 
other materials at his disposal.
 

Our Campus is scheduled to re-onen on the 5th of 
September. 
As such, I have decided
 
to visit your laboratory aromd late November, when we are likely to be 
in vacation.
 
vould it be possible 
for you to proceed with the necessary formalities connected
 
with my visit? I need the President's approval 
to leave the country and this usually
 
takes two months.
 

lurthermore, obtaining visa from the American Embassy is becoming difficult at present

and a formal letter of award from USAID will make it 
easy. I prefer if all arrange
ments are made through US Embassy in Colombo, which will make my visit/training
 
programme Lfficial.
 

Thanking you,
 

Yours sincerely,
 

r. R. Sivakanesan.
 

http:1988.09.01
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rrntTjL1,,/ "i r ,i.1[1UL'rt\XNI tk(\,ILL'o Public Health Service 

National Institutes of Healih 
Bethesda, Maryland 20892 
Building 
Room .1'1. 
(301) 496- 737 

2544
 

August 29, 1988
 

Dr. E. G. Platzer
 
Department of Nematoloqy
 
University of California
 
Riverside, CA 92521
 

Dear Dr. Platzer:
 

We 
have received your request for filarial material from the University

of Georgia. This material is available for research purposes only,
through a contract funded by this office.
 

Your requisition has been approved and forwarded to the University of 
Georgia and you should receive the materials in several weeks.
 

We hope that you will find these materials useful in your research. The

acknowledgment of this source may be made in any scientific articles 
resulting from this research as follows: "Materials used in this study

were provided by an NIAID supply contract (Al #02642), 1U.S.-' apan Coop
erative Nedical Science Program."
 

Sincerely yours,
 

Stephanie L. -James, Ph.D.
 
Parasitology Program Officer
 
Parasitology 2nd Tropical
 

Diseases Branch
 
National Institute of Allergy
 

and Infectious Diseases
 



UNIVERSITY OF CALIFORNIA, RIV'ERSII)F 

BEIIKELEY • DAN i 1 1 'IN . N(;i'l-i DI v IAI SD. SAN DIEGO SAN F.ANCJS(O A NTA BA.I,.'Ad. * SANTA CRUZ 

~' F 1I1 

DE u x H.IM :Ni' .' I~lA 0 ', 

RIVE .HIDF.C \1,.1V( N\It\IA92521 

September 16, 1988 
 5,4 
Re: 	 Grant #DPE-5542-G-SS-7059-00
 

Project I936-5 54 2
 

To Whom It May Concern:
 

Enclosed please find the requested number of copies regarding the FINANCIAL
REPORT for the the grant referenced above. 
 This report covers the qecond

six< month reporting period (February 28, 1988-August 28, 1988). 
 Feel 	free
 to contact me at 714-787-591]. if 
you have any additional questions.
 

Sincerely,
 

,I) 

Bradley C. Hyman, PhV.D.
 
Assistant Professor of Biology
 

SEP 31i
 



1 
Project Number: 
 936-5542
 
Grant Number: DPE-5542-.G-SS-7059-O0
 
Project Office: S&T/SCI 

Obligation Number': 7361212
 

FINANCIAL REPORT:
 

USAID Grant kDP:-5542-G-SS-7059-O0, ",'olecular Diagnostics for Filarial
 
Nematodes in Nosquito Vectors." This report covers 
the second six-month
 
(Fabruar, 201 C ut 283, 1988) reporting pericd:
 

1. 	ueneral assiso.,ce. oher-,,ise defined salaries (benefits not
as included):
 

IFrlul7 m su1ner s ,yand full time technician's salary for Kathryn

Weiss, n o has work2d on pla-nt end insect nematode mtDNA projects 
in my labora
tory prior ho transfer-ri - o 2tS pr-Cject. 

$609c 	spent ur'g tni. re. ,,' ng period
 

Balance remainir, in this category is $41469.
 

2. 	Supplies ard expenaIbles (S&E):
 

Costs include chemical arnd microbiological supplies, laboratory plasticware,
 

gerbils and animal care.
 

$2025 	spent during this reporting period
 

Balance remaining in this category is $14179.
 

3. 	Equipment:
 

$'.00 spent during this reporting period.
 

Balance remaining in this category is $591
 

4. 	Travel:
 

Costs include approved travel to the annual Society of Nematologists meeting

in Raleigh, 
North Carolina tnis past June. Additional funds to be used include
 
one domestic meeting and international 
travel for myself arid Dr. Sivakanesan of
 
Sri Lanka, my international collaborator. These trips are currently being
 
arranged.
 

$528 	spent during this reporting period.
 

Balance remaining in thil category is $10838
 

.. ~ 	.9)8 
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5. Employee benefits (in accordance with category #1 above).
 

$2258 spent during this reporting period.
 

Balance remaining in this category is $12572
 

Total spent during this reporting period: $10909 

Total spent during first two reporting periods: $27399 

Total balance remaining on grant: $79651 

(Does not include deductions for university overhead; 
 all
 
figures as of 9/13/8)
 



DEPARTMlENT OF IiEALI H & I1UNMAN SERVICES 	 Public Health Service 

National Institutes of Healt 
Bethesda, Maryland 20892 
Biiildi.ig: 
Room -q' 

(301) 	 496- 737 
2544 

August 29, 1988
 

D:. E. C. Platzer
 
Department of Neriatology 
University of California
 
Riverside, CA 92521
 

Dear Dr. Platzer:
 

We have received your request for filarial material from the University

of Georgia. This Material is available for research purposes only,

through a contracL f.'nded by this office.
 

Your requisition has been approved and forwarded to the University of 
Georgia 	and you should receive the materials in several weeks.
 

We hope that you will find these materials useful inyour research. The
 
acknowledgment of source be made scientific
this may in any 	 articles
 
resulting from this research as follows: "Materials used in this study 
were provided by an NIAID supply cont 
Act (AI #02642), U.S.-Japan Coop
erative Medical Science Program."
 

Sincerely yours,
 

Stephanie L. James, Ph.D.
 
Parasitology Program Officer
 
Parasitology and Tropical
 

Diseases Branch
 
National Institute of Allergy
 
and infectious Diseases
 

http:Biiildi.ig
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. N . F YTOLOGY USA D DATE OF REQUEST :. DATE OF SHIPMENT 

- AUG. 22, 1988 1 

iTE"S C-,FALLX OR OTHER NUMBER DES-CRIPTION 16 NUMBER OF ITEMS 

' (9 a .UTH. SHIPPED 

GERBILSIFECT.D INT-kAPERITONEALLY WiTH 

. BRUGIA M.ALAYI 

- DELIVERY BY MID-OCTOBER. 

;COPY OF CALIFORNIA DEPARTMHENT OF FISH AND 

IGA.E PERMtIT ENCLOSED 

________ _ 

10.REMARKS I. CONDITION OF SHIPMENT ON ARRIVAL 

(If UnuLif icry, pi.cijexpUin n 

rormm of blue cwf 

SHIPMENT 4ECEFIED 

SIGNATUILE 

DATEDAT 

NOTM" SHIPPER IS TO COMPLETE ITEMS 12.13,1.u 16b. 

NIH 381-. (Rev. 5/84) 


