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ABSTRACT

Microalgae are photosynthetic prokaryotic and eukaryotic microorganisms. In this research, isolation of
microalgae from Maninjau lake West Sumatra was identified by morphological and molecular identification by PCR
using primers for 16S rDNA and 18S rDNA prokaryotic and eukaryotic microalgae. The results of this study were
obtained 3 isolates of microalgae that can be isolated from Maninjau lake West Sumatra are Scenedesmus (code
isolate AUMA-020) with a percent similarity of 95%, Uncultured cyanobacterium (code isolates AUMA-023) with a
percent similarity of 80% and Limnothrix (code isolates AUMA-019) has a percent similarity of 98% based on data
gene Bank blast results.
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INTRODUCTION

Microalgae are plants that are easy to grow througthe season in Indonesia. Habitat microalgageanerally in
the waters and fits perfectly with the geographitdnesia. Microalgae are not included in the higli@nts because
they do not have the characteristics and functafnsuch plants. Microalgae have no roots, stemsleaes [1].
Microalgae are photosynthetic prokaryotic and eydtic microorganisms [2] which is the basis or Heginning of
the aquatic food chain because of their photosyiatlaetivity or the called primary producers [3h& compounds
resulting from the process of photosynthesis cantiieed for the benefit of humans, like suplemeuf, biofuel
[5] and Pharmaceutical [6].

Microalgae are usually referred to as phytoplankBased on the size of phytoplankton are groupeaicioplankton
(<2 um), nannoplankton (2-20 um), microplankton-22@ um) and makroplankton (> 200 um). In additonhe
size, shape and the presence of microalgae wateysgveatly depending on the species mikroalgakleroalgae
have some shapes such as round, elliptical, regt@ndgrapezoidal, rod, cylinder, star and form bimations.
Microalgae are found in the form of uni non-motdells (such asChorella and Selenastum), uni motile cells
(Chlamydomonas), a non-motile coloniesS¢enedesmus), and motile coloniesMplvox). The shape and size is
important in the identification and classificatiohmorphological microalgae. Sequensing microalgaxenomy is
determined by 18S ribosomal RNA genes for eukaryartid prokaryotic 16S ribosomal RNA [7] based antifpe
of microalgae that have been identified morpholallyc Prokaryotic microalgae has two divisio@yanophyta and
Prochlorophyta while eukaryotic has 9 divisionglaucophyte, Rhodophyta, heterokont, Haptophyta, Cryptophyta,
dinoflagellate, Euglenophyta, Chlorarachniophyta andChlorophyta [8].

Water resources affect the types of microalgaegaoevn. Selvarajan et al. (2015) has screened Cpihyceae
strains of microalgae from Soda Lake in Hungarg &sofuel production [9]. Yang et al. (2012) sucfably isolate
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strains of microalga&hlorella sp. C11, C22Chlamydomonas reinhardtii, Monoraphidium dybowskii C29 and
Chlorella sp. HK12 of Hainan Lake in China for the productionbadfuels [10]. Isolation of cyanobacteria from the
Samuthiram Lake in India is a speci€scillatoria latevns, Phormidium corium, Lyngbya martensiana,
Chrooccocus minor and Microcystis aeroginosa antimicrobial activities [11]. West Sumatra haManinjau Lake
yet examined the types of microalgae that are btiteolake so that the study was conducted isolatfomicroalgae
found in Maninjau Lake West Sumatra and moleculatintified.

MATERIALSAND METHODS

Materials and Equipment Used

The materials used in this study are as followsroaigjae samples derived from the water of Maninjake,
Medium Fuel (NaNO3 (Merck), MgS04.7H20 (Merck), Na@®lerck), K;:HPO, (Merck), KH,PO, (Merck),
CaCbh.2H,O (Merck), ZnSQ.7H,O (Merck), MnC}.4H,O (Merck), MoQ (Merck), CoSQ5H=0 (Merck),
Co(NG),.6H,0 (Merck), Qiagen kits for the isolation of DNAdding dye.

The tools used are as follows 30 micron filter ptan net, the light microscope (Olympus CX41), ibators,
aerator, autoclave, UV-Vis spectrophotometer (Ggne®0), means of PCR (Polymerase Chain Reaction),
electrophoresis apparatus, centrifuges.

Resear ch procedure

Sampling Microalgae

Water samples were taken in Lake Maninjau West $antluring the day using a plankton net with 30romichole
size. [12]. Air is taken dikedalaman about 30 crioethe water surface of the lake and put intolbstthat have
been sterilized, then given media to cultivate oatgae fuel contained in Maninjau Lake West Sumatra

Isolation and Purification Microalgae

Microalgae that has grown in isolation with muli dilution technique with microalgae and mediuwmlfratio 1:
9 (v / v). Dilution is carried out from 0to 10° and incubated at a temperature of 2%€30And let it grow
microalgae and viewed under a light microscopeb&anore pure type of microalgae which can thensbiated
microalgae with capillary pipette technique andvwgrdack to cultivation [13].

Morphological | dentification of Microalgae
Morphological Identification of microalgae which shéeen isolated is done microscopically. Obseraativere
carried out regularly under the microscope to n&ke he had learned a single cell.

Molecular identification

Isolates of microalgae as much as 10 mL disensrifi®,000 rpm for 30 minutes, then extracted DNAngisi
Dneasy® plant mini kit (Qiagen, Hilden, Germany)ach extract DNA samples obtained is processed by
electrophoresis using BIO-RAD tool and PowerPactEbphoresis chamber. The results obtained werdiféedp
by PCR using universal primers for regions D1-D2AULSNA. Prokaryotic microalgae using 16S rDNA naynel
FW1 primer (56'GACGGGTGAGTAATGCCTA-3") and revl (RBCTGGTGTTCCTTCCTATA -3) with about
600-700 bp PCR product. While using 18S rDNA of awbtic microalgae namely FW1 primer
(5'CCTGGTTGATCCTGCCAG -3 ') and revl (5TTGATCCTTGTAGGTTCA -3") with about 1500 bp PCR
product. PCR was performed for 35 cycles; initigl@b ° C for 5 minutes, denaturation at a tempegadfi 95 ° C
for 30 s, annealing at temperatures %6,8r 45 s, extension at %2 for 30 s, termination at 72 for 5 minutes.
PCR products were electrophoresed with 1.5% agasoseltage of 100 volts and a time of 1 hour 30wutes.
DNA was extracted using NucleoSpin® Gel and PCRaep kit [14]. Direct sequencing carried out dikec
against DNA electrophoresis results. Sequencesnaiotan Blast data NCBI gene. Sequence alignmemufiple
sequences of isolates with species that have sitidita done using ClustalX2.1 program. Analysisdidtance
between species is done by using a program MEGAE&Bily tree is based on maximum likelihood test.

RESULTSAND DISCUSSION

samples

In general the temperature of the area of Lake NMaunibetween ZZ - 31°C is located at coordinate$19'LU
100°12'BT / 0,317LS 100,2BT. Temperature water of Maninjau Lake’@0and pH 7 at 14:00 pm. Water sampling
is done during the day meant microalgae rise alblesavater surface in order to make the proces$aotosynthesis
so that the water samples brought many types abiigae.
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Morphological I dentification I solation of Microalgae

Isolation of microalgae carried out with the aimdeparate the one species of microalgae to be ajmabland
analyzed further. Before the isolation process,tlal equipment and the culture medium should belizts.
Techniques used in the isolation process that isilewel dilution technique (dilution) and to faitdte the isolation
of single cell microalgae are performed with capyll pipette technique [15]. There are three tydesioroalgae
isolated from the lake Maninjau which isolates AUMZRO, Isolate AUMA-023 and AUMA-019 seen in
morphology.

1. I solate AUM A-020

e’ AlJaEBASE

\\\‘

Figure 1. The shape morphology of a) | solate AUM A-020 b) Scenedesmus (algaeBASE.org)

Viewed in morphology on the image 1.A isolates cAd#MA-020 is similar to the typ&cenedesmus algaeBASE
database of the website. Website algaeBASE.orglasters microalgae that have been registered &lbover the
world. Scenedesmus consists of 1 or 2 cells sometimes 3 cells, ugdalim colonies consisting of 2, 4 or 8 cells can
even reach 16 to 32 cells in each colony. Cellmdyical, oval, round, with the end of the cellr@ind or tapered.
Scenedesmus cells have one nucleus and chloroplast contaimedpyrenoid. At the termin&cenedesmus cells are
cells called ornament with spina whose size canhréengths of up to 20 micrometers [16]. Celluliséhe outer
cell wall constituent containing-1,4-glucan.Scenedesmus contain pigment chlorophyll a and b and carotenoid
pigments such ag-, B-, y-carotene [7]Scenedesmus included into the divisioChlorophyta which is a eukaryotic
cell, where the classification of isolates AUMA-028 follows:

Division: Chlorophyta
Class: Chlorophyceae
Order: Chlorococcales
Family: Scenedesmaceae
Genus:Scenedesmus

2. Isolat AUMA-023

&

Figure 2. The shape mor phology isolates AUMA-023

The second type are isolated from water sampleBlarfinjau Lake is kind ofProchlorococcus (code isolates
AUMA-023) as in figure 2 with the characteristicé the cells are round, unicellular, colonial, gre€senus
Prochlorococcus very small size of about 0.5-0.8 micrometers aigsngnt chlorophyll a and b and is the primary
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producer and responsible for the production of exyin the world [17]. Other pigments Bfochlorococcus is
contained zeaxanthim-carotene, carotenoids and a small amount of cplyibc [18]. Based on the description
above, isolates AUMA-023 belonging to the microalgaokaryaotic classification isolates AUMA-023 afidws:

Division: Cyanobacteria
Class: Synechococcales
Order: Synechococcales
Family: Synechococcaeae
Genus:Prochlorococcus

2. Isolat AUMA-019

Figure 3. Form a mor phology. | solates AUMA-019, and b. Oscillatoria (algaeBASE.org)

In fig. 3A isolates AUMA-019 shows the type of noatgaeOscillatoria similar to the database of the website
algaeBASE Oscillatoria have characteristics of cylindrical cells, trichesrunbranched, green Tosca (blue-green)
and generally long and jointed. Diameter trichorad®ut 8-30 micrometers or more, and a cell filamest
Filaments on Oscillatoria very important to diffetiate morphology microalgae species are speci€sanktothrix,
Pseudananabaena and limnothrix. Some species produce toxins such as Oscillat@iaotoxin (anatoksin) and
hepatotoxins (microcystin). Some species Oscillattmlerance to organic pollution and nitrogen high [16].
Oscillatoria not have cell organelles, cell wallsntaining peptidoglycan-containing pigments caroigs like
zeaxanthin and3-carotene and chlorophyll pigments [7]. The bludocoseen in isolates AUMA-019 is a
photosynthetic pigments other so-called C-phycoiyH9]. AUMA-019 isolates morphology similar to anbalgae
isolated from palm oil industrial waste thatUsicultured Oscillatoria sp. IPOME-4 [20]. Becaus®scillatoria
belong to the phylun@yanophyta, thus isolates AUMA-019 is a prokaryotic microag&rom these results isolates
AUMA-019 has the following classifications:

Division: Cyanophyta

Class: Cyanophyceae

Order: Oscillatoriales

Family: Pseudanabaenaceae
GenusLimnothrix

Molecular identification | solates of Microalgae

Isolates of microalgae which has seen a need tdifgehe molecular morphology to see the kinshiphe species.
Identification of molecular generally consist of BNextraction, amplification by PCR using 18S rDNA o
eukaryotic microalgae and 16S rDNA primer for pmykdic microalgae electrophoresis followed by PGRduct
purification and sequencing.
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Figure 4. electr opherogram of the extracted DNA isolates microalgae (M1 = AUMA-020, M2 = AUMA-023 and M3 = AUMA-019)

The results of the DNA fragment isolation of eashlate microalgae shown in Figure 4. From the &gseen
AUMA-020 isolates and isolates AUMA-023 providegail DNA fragment while isolates AUMA-019 is quite
obvious but enough for amplification by PCR. Ali¢h isolates had purely because there is only di ands.

2000 bp
1500 bp

Figure 5a. Electropherogram results of 18SrDNA PCR isolates AUMA-020

Identification of species of microalgae can be dopeDNA SSU and LSU rDNA. Regional D1-D2 LSU rDN7as
the potential to be used in the taxonomy. This asrabe amplified with universal primers, show dneersity and
suitable to distinguish species with close kingizip] as well as areas D1-D2 LSU rDNA is easily aifigdd and
determined. In addition, the LSU rDNA seems to bereminformative than SSU rDNA. According to reséarc
Soylu, et.al (2010), a species of microalgae hasenbdetermined based on the SSU rDNA (18 S rDNA) th
Scenedesmus subspicatus (98%) andDesmodesmus sp. (100%) based on analysis philogenetik, but momdioklly
not belong to the two species [22].
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I solates AUM A-020

Based on observations with an optical microscope&sdtate morphology AUMA-020 can be concluded ttie
isolated AUMA-020 is a eukaryotic microalgae. Pnim@ised in the identification of biomolecular sgscis a
universal primer 18S rDNA. Figure 5 (a and b) digpig electropherogram PCR results and the restiB{ AST
(Basic Local Alignment Search Tool) isolates AUMRE

Sequences producing significant alignments:
Select: All None Selected:0
it Alignments o

Max Total Query E

Description S el S e Ident  Accession
[T Acutodesmus so. KNUAD38 188 ribasomal RNA gene. partial sequence 3061 3061 100% 00 99% KT833008.1
[l Acutodesmus obliquus genes for 188 rRNA IT81, 58S rRNA [TS2. 285 rRINA partial and complete sequence, strain: GS3e 3061 3061 100% 0.0 99% ABAHT1181
[0 Scenedesmaceae sp. Tow 9121 P-1w 183 ribosomal RNA gene. parial sequence 3061 3061 100% 00 99% Av1976411

Scenedesmus deserticola isolate BCP-YPGChar 188 ribosomal RNA gene, partial sequence 3061 3061 100% 0.0 99%

[0 Scenedesmus desericola isolate BCP-EM2-VF3 188 ribosomal RNA gene, partial sequence 3061 3061 100% 0.0 99% AYS5104611
[F] Scenedesmus deserticola isolate BCP-HAF2-VF10 188 ribosomal RNA gene. partial sequence 3057 3057 100% 0.0 99% AY5104641
[E] Acutodesmus obliquus qenes for 188 rRNA [TS1. 58S RNA [TS2, 285 rRIA partial and complete sequence, strain: GB1g 3085 3085 100% 0.0 99% ABHMT1011
[T Acutodesmus obliquus genes for 188 rRNA IT31. 5.83 rRNA [TS2. 283 rRIVA parfial and complete sequence. strain: GB1e 3055 3056 100% 0.0 99% AB9171001

[0 Acutodesmus abliquus isolate D22-6-28 183 ribosomal RNA gene, partial sequence 3085 3085 100% 0.0 99% KE14418471

3085 3085 100% 0.0 99% KFeget2zt
3085 3085 100% 00 99% KFege1211

3055 100% 0.0 99% ER865738.1

3055 100% 0.0 99% ERB8AS7IT1

3085 100% 0.0 99% FER8657311

[l scenedesmus obliguus genomic DNA containing 188 rRINA gene. ITS 1, 5.85 tRNA gene. [TS2. 288 IRNA gene. culture collection CCAP 276/3F 3055 3085 100% 0.0 99% FR285719.4

Figure 5b. BLAST results of the DNA sequences of isolates AUM A-020
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Scenedesmus Littoralis

Dactylococcus dissociatus

Coelastrum 3p, HA-1
Acutodesmus sp, KNUA 038

Seenedesmus deserticola BCP-YPGChar
Is Dlat__—‘-i:\ [A-020

% Scenedesmaceae 5o, Tows)21p-1w

Acutodesmus obliquus isolate DZ2-6-28

Seenedesmus obliquus CCAP 779/45

Scenedesmus 5p. KMMOC 871

Stenedesmus bajatalifornicus strain ZA1-7

Tetradesmus obliquus strain CCAP 276/34

Scenedesmus acuminatus

Coelastrum proboscideum strain SAG 217-2

Coelastrum sphaerieum strain SAG 32-81

Coslastrem microporurn strain KMMCC 1509

r— Chlorella emersonii CCAP 211/15

Peeudospongiocaccum protococoides strain CALU-221

[F—
oo

Figure 6. Philogenetik isolates AUM A-020 is based on tests Maximum Likelihood

Based on the image 5a, the result of amplificatibgenomic DNA isolates AUMA-020 using 18S rDNA P@Rh
primers generate a specific DNA bands and the #itletis relatively thick. After sequencing of 18BNA gene
fragment has the nucleotide sequence of 1670 bass. Determining the species isolates AUMA-020 by
comparing the sequences derived from these dataetblCBl Gene Bank BLAST analysis. The results ghaw
Figure 5b.

From Figure 5b looks isolates AUMA-020 has a clkiseship with Acutodesmus sp. KNUA 038, Scenedesmaceae
sp. Tow9 / 21 p-1lw andScenedesmus deserticola BCP-YPGChar the query cover 100% with e-value @ 0
Similarity level of 99% due to the three species adase length is longer than isolates AUMA-020.

Based on Maximum Likelihood test philogenetik igitie 6 using P-distance MEGA6.06 analysis, isolaAtdsIA-
020 has a close kinship witlScenedesmus deserticola BCP-YPGhar, Acutodesmus sp. KNUA 038 and
Scenedesmaceae sp. Tow 9/21 P-1w by 95% with a distance of 0.001 i1 standard error.

Isolat AUMA-023
Isolates auma-023 is mikroalga prokaryotic baseddentification morphology so primary used is prignd 6s
rrna.Figure 7 (‘a and b ) showing elektroforegramresults of pcr and results of the blast isolatesa-023.
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L100 M3 M2

T00bp ——

500bp ——

Pictures 7a. Elektroforegram results PCR 16SrDNA isolates AUMA-023

Slect: All Nons Selected:0
1 Alignments o

Max Total Query E

Description i | e s v Ident | Accession
[E] Mostoc sp. TPCRY 168 ribosomal RNA gene, partial ssguence 1086 1086 96% 0.0 95% GU186307.1
[F Uncuttured clone D57C23 16S ribosomal RNA gene, partial sequence 1024 1024 99% 0.0 93% Jn0909211
[Z pscillatoria acuminata NTDMO4 168 ribosomal RNA gene parfial sequence 953 953 T6% 0.0 98% GU812860.1
[ Uncultured Oscillatoria sp. clone NSb 168 ribosomal RNA gene. partial sequence 643 643 52% 00 98% KFG50426.1
[E uUncuitured clone Feb 09 385 168 ribasomal RNA gene, parfial sequence 634 634 80% 3e-180 87%
[[ Uncultured clone Feb 09 3838 168 ribosomal RNA gene, partial sequence 628 628 B0% 2e-178 87%
[0 Uniceliular M23 185 ribosomal RNA gene, partial sequence 614 614 57% 4de-174 94% (CU36B1042

601 601 49% 3e-170 97% HO219677.1

[E

580 580 49% de-164 96% JO0299381

577 577 5B% Be-163 93% GU2713251

564 5B4 B0% de-159 85% KCB37150.1

[ Uncuttured clone ¢yE-3.200 16S ribosomal RNA gene, partial sequence 562 562 T79% 2e-158 85% KCB87144.1

Figure 7b. BLAST results of the DNA sequences of isolates AUM A-023

Genomic DNA isolates AUMA-023 in amplification byOR using 16S rDNA. DNA electrophoresis results sbow
isolates AUMA-023 with an intensity that is thickaugh. BLAST analysis of the DNA sequences of issla
AUMA-023 contained in Figure 7b. After sequencihg tL6S rDNA gene fragment having the nucleotideisege
of 705 bp. Based on the results of BLAST isolatéiViA-023 has a resemblance to the E-value O Wibktoc sp.
TPCR9 96%, Uncultured cyanobacterium clone D57C23 90%,0Oscillatoria acuminate NTDM04 98% and
Uncultured Oscillatoria sp. 98%.

Based on phylogenetic trees by maximum likelihcesl in figure 8, isolate AUMA-023 has a similaritiy100% by
the Uncultured cyanobacterium D57C23 clone which has a base length of 705 bplégusolate AUMA-023.
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Isolat_ATUMA-023

88 |! Uncultured Oscillatoria IPOME-4

MNostoc sp. TPCR9

Uncultured prochlorococcus sp. clone 1_420
Uncultured cyanobacterium clone D57C23

17 Oscillatoria limosa

Chroococcus aphanocapsoides NTR107

Oscillatoria sp. KCTC AG10184

Chroococcus sp. Ind48

— Oscillatoria acuminata MMA 106

Limnothrix sp. MIE5-3735

— Oscillatoria planktonica

Isolat AUMA-019

Uncultured cyanobacterium clone LK20 mC-23
Uncultured cyanobacterium clone NK2_CYA_1 13

Limnothrix redekei M2-7

Limnothrix planktonica CHAB763

Chroococcus turgidus M4

Chlorella vulgaris strain MCCS 024

100 — Chroococcus dispersus MCCS 006

100

L Uncultured chroococcus sp. clone MGL 88

Figure 8. Phylogenetic isolates AUM A-023 and AUMA -019 is based on tests Maximum Likelihood.

Isolat AUMA-019
DNA isolates AUMA-019 is also in amplification uginPCR with primers 16S rRNA. Figure 11 (a and b)
displaying electropherogram PCR results and thateeef BLAST isolates AUMA-019.
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L100 M3 M2

Figure 9a. Electropherogram results of 16SrDNA PCR isolates AUMA-019

Select: All None Selected-0
i Alignments o
Descrition S“i:: ;“;1 Sﬂ”fg VE‘EUE ldent Accession
[ Limnothrix KLL-C001 clone a 168 ribosomal RNA gene, partial sequence; and 168-238 ribasomal RMA intergenic spacer andtRN 1164 1164 100% 00 99% KP7262411
[F Limnothric KLL-C001 clone b 168 ribosamal RNA gene, partial sequence: and 168-238 rikosomal RNA intergenic spacer and RN/ 1164 1164 100% 0.0 99% KP726240.1
£ Limnothrix KLL-C001 clone c 16S ribosomal RNA gene. partial sequence: and 16S-23S ribosomal RNA intergenic spacer and tR/ 1164 1164 100% 0.0 99% KP726239.1
[E] Limnothrix sp. PHETmp21 165 ribosomal RNA gene and 165-235 ribosomal RNA intergenic spacer, partial sequence 1164 1164 100% 0.0 99% KH4381701
[l Limnothrix sp. NIES-3735 gene for 168 ribosomal RNA, partial sequence 1164 1164 100% 0.0 99% LC0374501
[F] Limnothrix sp. PUPCCC 116.2 168 ribosomal RNA qene, partial sequence 1164 1164 100% 0.0 99% KJ7050991
I Limnothricsp. NQAIF306 168 ribosamal RNA gene, partial sequence 1184 1164 100% 0.0 99% KFOD8345 1

1164 1164 100% 00 99% JX5216641

B 1164 1164 100% 0.0 99% 6161
[F] Limnothrix sp. CENAS45 168 ribosomal RNA gene, partial sequence 1164 1164 100% 0.0 99% KF246506.1
[ Limnathrix CHAB763 165 ribasomal RNA gene, partial sequence 1164 1164 100% 0.0 99% JQO0D40262
[ Limnathric CHAB756 168 ribasomal RNA gene. parfial sequence 1164 1164 100% 0.0 99% JQ0040242
[E Limnothrix CHAB751 168 ribosomal RNA gene, partial sequence 1164 1164 100% 0.0 99% JQ0040222
O] Limnothri CHABT0 165 ribasomal RNA gene, partial sequence 1184 1164 100% 0.0 99% JO0040212
[F Limnothric redekei 2L T25501 partial 165 rRNA gene 1164 1164 100% 0.0 99% FM1774931
[C] Uncultured bacierium clone DP10.2.30 168 ribosomal RNA gene, pariial sequence 1164 1164 100% 00 99% FJB123811

Figure 9b. BLAST results of the DNA sequences of isolates AUM A-019

Based on the results of amplification and sequenoin16S ribosomal DNA gene fragments are 633 hpigba
sequence of nucleotides. DNA bands resulting inldicgtion of genomic DNA isolates AUMA-019 showket
intensity of a relatively thick (Figure 9a). Aftedectrophoresis of PCR products, followed by poaiion and
sequencing the DNA sequences of isolates obtainéddA019. BLAST analysis of the DNA sequences ofases
AUMA-019 is shown in Figure 9b. The results of @ealysis illustrates that isolates AUMA-019 hasikirities
with Limnothrix planktonica CHAB763, Limnothrix sp. NIES-3735, Limnothrix redekei M2-7, Uncultured
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cyanobacterium clone LK20 mC-23 antUncultured cyanobacterium clone NK2_CYA 1 13. All strains showed the
same similarity in the amount of 99% to 100% cayeery and e-value 0.0.

Judging from the phylogenetic tree figure 8, ismlAlIUMA-019 has a similarity of 98% withimnothrix redekei
M2-7, Uncultured cyanobacterium clone LK20 mC-23 antncultured cyanobacterium clone NK2_CYA_1 13. All
three strains have base pair same for isolateshisblates longer than the AUMA-019.

2% difference could be said isolates AUMA-019 isew species that does not exist in the data bardenés.
Judging from the morphology and based tree philetienisolates AUMA-019 has a resemblance to theuge
Limnothrix.

CONCLUSION

From the research that has been done can be ceddhdt the type isolates of microalgae that caisdiated from
Maninjau Lake West Sumatra are the tyfsenedesmus (code isolates AUMA-020) with a percent similarif
95%, Uncultured cyanobacterium (code isolates AUMA-023) with a percent similariti/80% and typéd.imnothrix
(code isolates AUMA-019) has a percent similarify98% based on data gene Bank blast and the resfuttse
phylogenetic tree.
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