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ABSTRAK 
 

DESAIN PRIMER SECARA IN SILICO UNTUK IDENTIFIKASI PARASIT 
PENYEBAB MALARIA Plasmodium sp.  DENGAN ISOTHERMAL PCR 

DAN PCR KONVENSIONAL DALAM RANGKA MENDUKUNG 
KESEHATAN PERTAHANAN 

 
Latar Belakang: Teknik diagnosis malaria terus berkembang dari 
pemeriksaan mikroskopis hingga saat ini mencapai teknik diagnosis 
molekular menggunakan  metode Polymerase Chain Reaction (PCR). 
Penggunaan Isothermal PCR di lapangan membutuhkan primer yang 
mampu mengidentifikasi genus Plasmodium sp, sebagai metode penapisan 
awal kasus malaria dan penggunaan PCR Konvensional di laboratorium 
dan rumah sakit membutuhkan primer yang mampu mengidentifikasi 
spesies Plasmodium secara akurat sebagai bentuk optimalisasi terapi 
malaria. Metode: Peneliti menggunakan gen 18S rRNA sebagai gen target 
untuk membuat desain set primer LAMP dan gen COX-I sebagai gen target 
untuk membuat desain pasangan primer PCR Konvensional. Selanjutnya 
dilakukan analisis alignment , desain primer, dan uji spesifisitas primer  
secara in silico. Hasil dan Pembahasan: Desain primer LAMP 
menggunakan gen 18S rRNA sebagai target mendapatkan tiga desain set 
primer yang berbeda, dan desain pasangan primer PCR Konvensional 
menggunakan COX-I mendapatkan dua pasangan primer dalam setiap 
rancangan panjang produk mulai dari 100bp,200bp,300bp,400bp dan 
500bp. Kandidat desain primer PCR dianalisis spesifisitas secara in silico. 
Kesimpulan: Peneliti berhasil mendesain satu set primer LAMP dan dua 
pasang primer identifikasi P.falcifarum 110bp, dua pasang primer 
identifikasi P.malariae 220bp, sepasang primer identifikasi P.ovale 290bp-
310bp, sepasang primer identifikasi P.vivax 390bp-410bp, dan sepasang 
primer identifikasi P.knowlesi 490bp-510bp. 
 
Kata kunci: Primer, PCR, Gen ,Plasmodium 
  



 

ix 
 

ABSTRACT 
 

IN SILICO PRIMER DESIGN FOR IDENTIFICATION OF THE PARASITE 
CAUSING MALARIA Plasmodium sp. WITH ISOTHERMAL PCR AND 

CONVENTIONAL PCR TO SUPPORT DEFENSE HEALTH 
 
Background: Malaria diagnosis techniques continue to evolve from 
microscopic examination until today it reaches molecular diagnosis 
techniques using the Polymerase Chain Reaction (PCR) method. The use 
of Isothermal PCR in the field requires primers that are able to identify the 
genus Plasmodium sp. primers that are able to identify the genus 
Plasmodium sp, as a method of early screening of malaria cases and the 
use of Conventional PCR in laboratories and hospitals requires primers 
capable of identifying the genus Plasmodium sp. laboratories and hospitals 
requires primers capable of identifying Plasmodium species accurately to 
optimize malaria therapy. species accurately as a form of optimization of 
malaria therapy. Methods: Researchers used the 18S rRNA gene as the 
target gene to create a primer set design LAMP primer set design and COX- 
I gene as the target gene for PCR primer pair design. Conventional PCR 
primer pair design. Furthermore, the alignment analysis, primer design, and 
primer specificity test in silico analysis. Results and Discussion: Design 
LAMP primer design using the 18S rRNA gene as the target obtained three 
different primer set designs. primer set design, and Conventional PCR 
primer pair design using COX-I. COX-I obtained two primer pairs in each 
product length design ranging from 100bp, 200bp, 300bp, 400bp and 
500bp. The candidate PCR primer designs were analyzed for specificity in 
silico. Conclusion: Researchers successfully designed a set of LAMP 
primers and two pairs of 110bp P.falcifarum identification primers, two pairs 
of 220bp P.malariae identification primers and two pairs of 500bp 
P.malariae identification primers. P.malariae 220bp identification primers, a 
pair of P.ovale 290bp-310bp identification primers, a pair of P.vivax 
identification primers 390bp-410bp, and a pair of P. knowlesi identification 
primers 490bp-510bp. 
 
Keywords: Primers, PCR, Genes, Plasmodium 
 
  



 

x 
 

DAFTAR ISI 

 

HALAMAN JUDUL ........................................................................................ i 

LEMBAR PERSETUJUAN SKRIPSI ............................................................ ii 

LEMBAR PENGESAHAN SKRIPSI ............................................................. iii 

PERNYATAAN ORISINALITAS ....................................................................  

KATA PENGANTAR ......................................................................................  

ABSTRAK  .....................................................................................................  

ABSTRACT  ...................................................................................................  

DAFTAR ISI .................................................................................................iv 

DAFTAR TABEL ..........................................................................................vi 

DAFTAR GAMBAR ..................................................................................... vii 

DAFTAR SINGKATAN ...................................................................................  

BAB 1 PENDAHULUAN ............................................................................. 1 

1.1 Latar belakang .................................................................................... 1 

1.2 Rumusan masalah .............................................................................. 3 

1.3 Tujuan penelitian ................................................................................. 4 

1.3.1 Tujuan Umum ........................................................................... 4 

1.3.2 Tujuan Khusus .......................................................................... 4 

1.4 Manfaat penelitian ............................................................................... 4 

1.4.1 Manfaat Akademik .................................................................... 4 

1.4.2 Manfaat Praktis ......................................................................... 5 

BAB 2 TINJAUAN PUSTAKA .................................................................... 6 

2.1 Landasan Teori ................................................................................... 6 

2.1.1 Etiologi dan Epidemiologi Malaria ............................................ 6 

2.1.2 Siklus Hidup Plasmodium sp. ................................................... 8 

2.1.3 Periode Inkubasi Plasmodium ................................................ 11 

2.1.4 Diagnosis Malaria ................................................................... 12 

2.1.5 Pemeriksaan Laboratorium .................................................... 14 

2.1.6 Teknik Diagnostik Molekular .................................................. 18 

2.1.7 Kandidat Gen Target Plasmodium sp. ................................... 22 



 

xi 
 

2.2 Kerangka Berpikir .............................................................................. 29 

BAB 3 METODE PENELITIAN ................................................................. 31 

3.1 Metode dan Desain Penelitian .......................................................... 31 

3.2 Tempat dan Waktu Penelitian ........................................................... 31 

3.2.1 Tempat penelitian ................................................................... 31 

3.2.2 Waktu penelitian ..................................................................... 32 

3.3 Alat dan Bahan .................................................................................. 33 

3.3.1 Alat Penelitian ......................................................................... 33 

3.3.2 Bahan Penelitian .................................................................... 34 

3.4 Prosedur Penelitian ........................................................................... 45 

3.4.1 Alur Penelitian ........................................................................ 45 

3.4.2 Prosedur pengambilan data ................................................... 45 

3.4.3 Penyelarasan Gen (Multiple Alignment) ................................. 46 

3.4.4 Desain Primer ......................................................................... 46 

3.4.5 Analisis Spesifisitas Primer .................................................... 46 

3.5 Metode Analisis ................................................................................. 46 

BAB 4 HASIL DAN PEMBAHASAN ........................................................ 47 

4.1 Hasil .................................................................................................. 47 

4.1.1 Desain Primer LAMP .............................................................. 47 

4.1.2 Desain Primer PCR Konvensional ......................................... 62 

4.2 Pembahasan ..................................................................................... 88 

4.2.1 Primer LAMP .......................................................................... 88 

4.2.2 Primer PCR Konvensional ...................................................... 90 

BAB 5 KESIMPULAN DAN SARAN ........................................................ 94 

5.1 Kesimpulan ........................................................................................ 94 

5.2 Saran ................................................................................................. 94 

DAFTAR PUSTAKA…………………………………………………………. 94 

LAMPIRAN……………………………………………………………………. 98 

  



 

xii 
 

DAFTAR TABEL 

 

Tabel 2. 1 Masa Inkubasi Penyakit Malaria ............................................... 11 

Tabel 2. 2 Perbandingan antara metode konvensional dan molekuler untuk 

diagnosis malaria ....................................................................................... 19 

Tabel 2. 4 Tinjauan literatur penelitian sebelumnya .................................. 25 

Tabel 3. 1 Jadwal Penelitian ...................................................................... 32 

Tabel 3. 2 Sekuens Gen 18S rRNA Plasmodium sp ................................. 34 

Tabel 3. 3 Sekuens gen COX-I Plasmodium sp. ....................................... 37 

Tabel 4. 1 Kandidat Primer LAMP 1………………………………………….50 

Tabel 4. 2 Kandidat Primer LAMP 2 .......................................................... 51 

Tabel 4. 3 Kandidat Primer LAMP ............................................................. 52 

Tabel 4. 4 Analisis Spesifisitas Kandidat Primer LAMP 1 ......................... 54 

Tabel 4. 5 Analisis Spesifisitas Kandidat Primer LAMP 2 ......................... 56 

Tabel 4. 6 Analisis Spesifisitas Kandidat Primer LAMP 3 ......................... 57 

Tabel 4. 7 Tabel Perbandingan Hasil Presentase Kesamaan Kandidat 

Primer LAMP .............................................................................................. 58 

Tabel 4. 8 Kandidat Primer PCR Konvensional 1 110bp Menggunakan Gen 

COX-I P.falciparum sebagai Template ...................................................... 66 

Tabel 4. 9 Kandidat Primer PCR Konvensional 2 108 bp Menggunakan Gen 

COX-I P.falciparum sebagai Template ...................................................... 66 

Tabel 4. 10 Kandidat Primer PCR Konvensional 1 220bp Menggunakan 

Gen COX-I P.malariae Sebagai Template ................................................ 68 

Tabel 4. 11 Kandidat Primer PCR Konvensional 2 220 bp Menggunakan 

Gen COX-I P.malariae sebagai Template ................................................. 69 

Tabel 4. 12 Kandidat Primer PCR Konvensional 1 294 bp Menggunakan 

Gen COX-I P.ovale  sebagai Template ..................................................... 70 

Tabel 4. 13 Kandidat Primer PCR Konvensional 2 300 bp Menggunakan 

Gen COX-I P.ovale  sebagai Template ..................................................... 71 

Tabel 4. 14 Kandidat Primer PCR Konvensional 1 410 bp Menggunakan 

Gen COX-I P.vivax sebagai Template....................................................... 73 



 

xiii 
 

Tabel 4. 15 Kandidat Primer PCR Konvensional 2 396 bp Menggunakan 

Gen COX-I P.vivax Sebagai Template ...................................................... 73 

Tabel 4. 16 Kandidat Primer PCR Konvensional 1 510bp Menggunakan 

Gen COX-I P.knowlesi  sebagai Template ................................................ 75 

Tabel 4. 17 Kandidat Primer PCR Konvensional 2 509bp Menggunakan 

Gen COX-I P.knowlesi  sebagai Template ................................................ 76 

Tabel 4. 18 Analisis Kandidat Primer PCR Konvensional (100bp-110bp)  

Menggunakan Gen COX-I P.falciparum sebagai Template ...................... 78 

Tabel 4. 19 Analisis Kandidat Primer PCR Konvensional (200bp-220bp)  

Menggunakan Gen COX-I P.malariae  sebagai Template ........................ 80 

Tabel 4. 20 Analisis  Kandidat Primer PCR Konvensional (290bp-310bp) 

Menggunakan Gen COX-I P.ovale sebagai Template .............................. 82 

Tabel 4. 21 Analisis Kandidat Primer PCR Konvensional (390bp-410bp)  

Menggunakan Gen COX-I P.vivax Sebagai Template .............................. 84 

Tabel 4. 22 Analisis Kandidat Primer PCR Konvensional (490bp-510bp)  

Menggunakan Gen COX-I P.knowlesi sebagai Template ......................... 86 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xiv 
 

DAFTAR GAMBAR 

 

Gambar 2. 1 Siklus hidup Plasmodium penyebab malaria ......................... 8 

Gambar 2. 2 Representasi Reaksi Imunologis pada RDT ........................ 17 

Gambar 2. 3 Loop-Mediated Isothermal Amplification (LAMP) ................. 21 

Gambar 2. 4 Primer LAMP dan 18S rRNA ................................................ 22 

Gambar 2. 5 Representatif Gen Target di Genom Mitokondria Plasmodium 

falciparum .................................................................................................. 24 

Gambar 2. 6 Bagan Kerangka Teori.......................................................... 29 

Gambar 2. 7 Bagan Kerangka Konsep ..................................................... 30 

Gambar 3. 2 Alur Penelitian ………………………………………………….45 

Gambar 4. 1 Hasil   Multiple  Alignment  Sekuen Gen 18S rRNA  

Plasmodium sp. ………………………………………………………….48 

Gambar 4. 2 Hasil Multiple Alignment Gen COX-I Plasmodium sp………65 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xv 
 

 

DAFTAR SINGKATAN 

 

WHO   World Health Organization 

API    Annual Parasite Incidence 

RDT    Rapid Diagnostik Test 

PCR    Polymerase Chain Reaction 

RT-PCR   Real Time -Polymerase Chain Reaction  

LAMP   Loop-Mediated Isothermal Amplification 

NAATs   Nucleic Acid Amplification Tests 

POC    Point of Care 

TNF    Tumor Necrosis Factor 

IL-6    interleukin-6 

ARDS   Acute Respiratory Distress Syndrom 

ICU    Intensive Care Unit 

ICT    Immunochromatography Test 

HRP-2   Histidin-Rich Protein 2 

pLDH   Pan-Plasmodium Lactate Dehidrogenase 

DNA    Deoxyribo Nucleat Acid 

SNPs   Single Nucleutide Polymorphism 

DMSO   Dimethyl Sulfoxide 

ssrRNA   small sub-unit ribosomal RNA 

DBS    Dry Blood Spot 

COX    Cytochrome Oxidase 

 

 

 

  


