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ABSTRACT

EEL I [ BET T el JETEAEH Microalgae are rich sources of active metabolites, which today are

considered important sources of biofuels in addition to medicinal and food uses. This study used ribosomal
markers to determine the phylogenetic position of microalgae species isolated from the Caspian Sea's
southern coast.

Microalgae grown in a suspension culture medium were precipitated using iron (Ill) chloride
solution for molecular studies. After extraction of genomic DNA by freeze-thawing method, the gene loci
encoding ribosomal subunits (16srDNA) were amplified using 36 pairs oligos by polymerase chain reaction
(PCR), the amplified gene loci were inserted into the pTZ57R /T vector by TA cloning technique then
transformed in the Dh5a bacterial and sequenced follow by purification.

Fourteen pairs of primers showed good amplification of the target gene in the microalgae
genome. The obtained sequences were edited by Vector NTi ver. 11 software and then blasted at the NCBI.
Sequences with more than 90% similarity were selected. The molecular distance of the data was estimated
by MEGA 6 software. Phylogenetic analyses were performed by calculating the maximum short molecular
trees (Maximum Parsimony, MP) for the sequence of the studied genes. Then, the Bootstrap 1000 index
was used for analysis to test the accuracy of the nodes.

The phylogenetic tree and similarity matrix with the Maximum Parsimony method for all 14
gene regions showed that the studied species have the lowest genetic distance with the algal strain
Spirulina laxissima.
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Fig. 1: Measurement of microalgae cell concentration by spectrophotometer at #A- nm in three replications.
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Table 1: Specifications of the primers were used in polymerase chain reaction (PCR)

Ta:g:e‘tg:rr‘a(gbn;;ent Oligos sequences Oligos cods Num.
1200 5'-CGA CTG CTA ATA CCC GAT GT- 3’ CYAG1F 1
5'-ATG CTG ACC GGC GAT TAC TA- 3’ CYAG1R 2
950 5"- GCT AGT TGG TGG GGT AAT GG- 3 CYAG2 F 3
5’- CCT CCT TAC GGT TGG AGT AA-3 CYAG2 R 4
5'- GGG AAG AAC ACA ATG ACG GTA- 3’ CYAG3 F 5
1100 5'-GTA CGG CTA CCT TGT TAC GAC- 3’ CYAG3 R 6
G 5'-CGT CTG ATT AGC TTG TTG GTG A- 3’ CYAG4 F 7
5'-TGT CCG TAG CAT TGT AGT ACG TG- 3’ CYAG4 R 8
5'-AGA GTT TGA CTATGG CTC AG- 3’ 27 F 9
700 5'-GACTAC TGG GGT ATC TAA TCC CATT-3’ 780 R 10
5'-AGA GTT TGA CTC TGG CTC AG- 3’ 27 F 11
7500p 5'-GACTAC TGG GGT ATC TAA TCC CATT-3' 781 R 12
5'-AGA GTT TGA CTM TGG CTC AG- 3’ 27F 13
800 bp 5'-GACTAC TGG GGT ATCTAATCC CTT T-3’ 782 R 14
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Table 2: Adjusted PCR program for each oligos.

Cycle and Time

Temperature (c°)

PCR stages

1
Min3 94
35
0:30S 94
Minl *
Min2 72
1
Min5 72

Initial denaturing
Denaturing
Anealing

Extension

Final Extention

*Anealing temperatures for all oligos includes: CYAG 1F, CYAG 2R, CYAG 2F, CYAG 2R, CYAG 3F, CYAG 3R, CYAG 4F,
CYAG 4R, 27 F, 780 R, 781 R and 782 R were calculated; 45, 51, 50,48, 55, 52, 44, 53, 48, 46, 52 and 50 respectively.
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Fig. 9: A section with least conservated area on multiple aligment between CYAG1 sequence and the sequences extracted from NCBI.
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