CHAPTER 1

INTRODUCTION

Malaria is a serious and a wide spread disease of man and other
vertebrates. The disease :I.s caused by a unicellular protozoou of'the

genus Plasmodium. This p - y ansmitted by female anopheline
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When the female mosquito bites an infected person, she draws

into her stomach blood which may contain male and female gametocytes,
The Plasmodium sexual reproduction occurs in the gut, In the
mosquito, the male form of the parasite (microgametocyte) undergoes

a process of maturation, during which the microgametes appear, At



that time the female form (macrogametocyte) matures to become a :
macrogamete, after which it is fertilized by the microgamete and
gives rise to a zygote. The zygote elongates becomes active and is
called an ookinete. The ockinete penetrates through the mosquito
stomach wall, rounds up just beneath the outer convering of that

organ to become an cocyst. Ross (1910)reported that the largest

about 445,000. Es from cocysts succeed
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glands of the mosqu

number of ococyst in a single to's gut was 445 and estimated

that an oocyst produces. nder,t‘hread-like sporozoites,
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Sporozoites 00d stream leave the blood

vascular system withi aé,« min and invade the parenchymal

cells of the liver -#jr"”,f : asexual :wltiplical:iun
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(exoerythrocyt . cycle) to form trophozoites . hizunta and later
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cycle nsting approximately 48 hr, the merozoites develop sequentially
into three morphologically distinet stages,called ring form, the
trophozoite and schizont. The erythrocytic cycle is completed when

the red cell is ruptured and releases merozoites which proceed to

invade other erythrocytes.



Some of the merozoites which invade erythrocytes differentiate
into sexual forms, the macrogametocytes and microgametocytes. They
develop to give rise to perfectly normal male and female gametocytes

within 7 to 12 days.

Malaria diagnosis and strain characterization

Diagnostic test sually done by microscopic

th suspected infection.
This method has pl Eefcial role dn diagnosis of malaria
particularly in indiwi . .p_.r‘ ; s identification of the
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part in epidemiological’ ipgwestigat ‘ is sensitive to a level
of 0.0001% parasitemia (J/pavasitellxll’ red cells). However, it 1is
difficult to disgs ish the specie '?"”’—”5121;-'."“ present. Furthermore
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microscopy is not & cale screening, which
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is necessary in a muprehensive malaria eradication. program.
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rates in natural vector populations are currently determined by dissecting
salivary glands of individual mosquitoes. Dissecting twenty mosquitoes
‘requires a whole day and cs;n detect 10,000 sporozoite from one

infected mosquito . This extremely labor-intemsive procedure Irequires

training, dedicated person and can only be performed on freshly
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captured mosquitoes. It is Vvirtually useless in routine surveys of
vector populations with sporozoite rate less than 0,1% (Warren et al 5
1975). This problem has now been circumvented by investigators using

the powerful techniques of molecular biology.

The following techniques have been used for detection and

characterization of the malaria parasites in blood stage and in
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iscelectric point and molecular weight. Thirty five proteins of

their

different isolates showed variations and two major typeh of variant
proteins were of use in distinguishing between isolates from West

Africa and Thailand.



Both biochemical techniques require in vitro cultures to

a parasitemia of 1-5%.
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2, Selological techniques for detecting malaria parasites

2.1 Indirect hemagglutination (IHA)

Mathews et al (1975) prepared antigens from P,

HA is simple and rapid for

this Qnts mainly previous

ar detection of low immune response
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for identification - :E iom " rrains of malaria parasites.
McBride et al (1982) :,T"‘"" roup of monoclonal antibodies
gified by indirect
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mlaria parasite in infected mosquitoes, there are enzyme-linked

from P. ”-.'-’r"', :

immunofluorescente, :

vrahm et al ;-193&} has b

ten developed for detection

immunosorbent assay (Burkot et al, 1984) and immunoradiometric assay
(Zavala et al, 19362 and Collins et al 1984)., The monoclonal antibodies
are specific to major surface coat antigen of the sporozoite, and can
detect 500-1000 sporozoites of P. faleiparwum from one mosquito (Colins

et al, 1984).



3. DNucleic acid hybridzation for detection and characterization

Microscopy has many advantages as a diagnostic test for
malaria, but it 1S time consuming and requires expertise,
Immunological techniques are effective but do not distinguish between

past and present infections; this technique can detect sporozoites

in salivary gland of
in gut. Recombinant DN hwu@viding new important tools

oes but can not detect oocyst

infected blood and : sk Db probe ‘should be specific to each
: degree of sensitivity.

DNA probes which aré spec S Fa r ' tle have been developed

containing highly
repeated DNA seq . produced from F-32
strain of P. falﬂp?mm from Tanznnia.. Rep 2, selected from further

characceuzﬁ.% E}d}%ﬂﬂ%ﬁqﬂ@y imperfect repeats

of 21 base piirs. This prnbg did not cruas-reant w.{th other - malaria
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of 0.001% parasitemia or 25pg of purified DNA from P, faleiparm.

A repetitive DNA fragment, Rep 20, was cloned from an

African P, faleiparwn isolate HG-13, by Oquendo et al, (1985). This

probe also contained a 21 basepair sequence which occurs in multiple

tandem repeats and did not hybridize to DNA of P. bﬁ.ﬂgh&i and P,



chabaudi and other human malaria parasite. The level of sensitivity
of Rep 20 was 100 pg of purified P. faleiparum DNA (Scaife et al s
1986) . |

The tandem repeat of 21 base pairs of Franzen et al,
(1984) DNA was synthesized by Mc Laughin ef gl (}985). This synthetic

DNA probe could detect 100 pg of P. faleiparwn DNA dfter an overnight
exposure and 10 pg after a \\ ,W)re.
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as partial gemmin( Barker et al (1986). One
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purified P. faleti g or 40 parasites per
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A rapid _ “_',;, gtecting P. faleiparum in
human blood was develgPed By Folli (1985). Based on DNA-DNA
spot hybridization Polls el {/ 74 wsedjzadiolabeled whole parasite

DNA as the probeis_The technlts as able to fetect parasitemia
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21 repeating units of 10 basa pair (MTIATAQT} dispersed throughout
the DNA fragment with some unde:u arrangan&nt pBREK1-14 can distinguish
between isolate Kl from Thailand,Gl12 from Gambia as well as between .
parasite clones derived from Thai isolate T9 (Fucharoen, 1985).
However, pbRK1-14 has low sensitivity for detection of P. faleiparwm

malaria parasite (0.5% parasitemia, Chansiri, personal cormunication).



All DNA probes isolated in those laboratory reports were
obtained from African isolates of P. faleiparum. These probes were
species specific and sensitive in detecting African isolates of
P. faleiparum. However there exists the possibility that the various
sequences detected by such probes may vary in P. faleiparum genome
from different geographic areas. Thus such probes may not be as
effective in detecting malaria parasites in Asia or South America.

spanted, only- Rep 20 is available in Thailand,
i to detect cocyst and sporozoite
—

in infected mosquitc®S." Thus the @nn of DNA probes from

a local P. faleiparma & /should be wery useful. pBRK1-14 was

constructed from ate ¥ P, faleiparum, but this probe
had low sensitivit fis SEugdy, ) th ming of DNA from Thai

P. falciparum isolgfe ds ed a8\ speaific and sensitive DNA probes to

For cloning, , Kl isclate, will be

digested with the restric Ton enzyt RI*. _This enzyme recognizes

-

the internal n ht* 1[’ tion site. The

fragmeuts gener&tg wi. d wi@ EcoRI digested plasmid

vector (see Fig.2) ¢ =
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The flasmid pUN121 will be uaed as cloning vectnr.
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gene [ t } and CI gene. Normally plasmid pUN12l ?raﬂistmt to
ampicillin and sensitive to tetracycline, because the represser from
CI gene will bind to its promoter located at the Tet® gene, repressing
the tet" gene. Inserting P. jaleiparwum DNA fragments into EcoRI site

located in CI gene, will cause Ter.a gene to be expressed. Thus E, coli



transformed by recombinant plasmids can grow on tetracycline plates.

This will enable a P. faleiparwm DNA library to be comstructed, '

E. coli clones containing recombinant plasmids with inserted
P. falciparum repetitive DNA will be selected by genomic DNA probe
screening. Potential candidate probes will then be tested for their

ability to detect parasites in both infected blood and mosquitoes.
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Fig. 2 Cloning strategy of Plasmodium faleiparum, K1 isolate,

in Escherichia coli
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