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Fig. 3: Mega alignment between the GbACT and the ACT1, ACT2 and ACT5 on the level of the Open Reading 
Frames (ORFs). The alignment started from the Forward primer represented in long green box. The start 
codon (ATG) and the Stop codon (TAA and TGA) represented in small green boxes  
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T G C C C G G A A G T C C T C T T C C A G C C A T C T T T C A T C G G G A T G G A A G C T G C T G G A A T C C A T G A A  1 Act1 ORF DNA seq.SEQ
T G C C C G G A A G T C C T C T T C C A G C C A T C T T T C A T T G G G A T G G A A G C T G C T G G A A T C C A T G A A  1 Act2 ORF DNA seq.SEQ
T G C C C G G A A G T C C T C T T C C A A C C A T C T T T C A T T G G G A T G G A A G C T G C T G G A A T C C A T G A A  1 Act5 ORF DNA seq.SEQ
T G C C C A G A A G T C C T C T T C C A G C C A T C T T T C A T T G G G A T G G A A G C T G C T G G A A T C C A T G A A  1 Gb ORF DNA seq.SEQ

+ Majority

A C T A C C T A C A A C T C T A T C A T G A A G T G T G A T G T G G A T A T C A G G A A G G A T C T C T A T G G T A A C Majority

70 80 90 100 110 120

A C T A C C T A C A A C T C T A T C A T G A A G T G T G A T G T G G A T A T C A G G A A G G A T C T C T A C G G T A A C  61 Act1 ORF DNA seq.SEQ
A C T A C C T A C A A C T C T A T C A T G A A G T G C G A T G T G G A T A T C A G G A A G G A T C T C T A T G G T A A C  61 Act2 ORF DNA seq.SEQ
A C T A C C T A C A A C T C T A T C A T G A A G T G C G A T G T G G A T A T C A G G A A A G A T C T C T A T G G T A A C  61 Act5 ORF DNA seq.SEQ
A C T A C C T A C A A C T C T A T C A T G A A G T G T G A T G T G G A T A T C A G G A A G G A T C T C T A T G G T A A C  61 Gb ORF DNA seq.SEQ

+ Majority

A T T G T G C T C A G T G G G G G T T C A A C T A T G T T C C C T G G T A T T G C G G A C C G C A T G A G C A A G G A G Majority

130 140 150 160 170 180

A T T G T G C T C A G T G G G G G T T C A A C C A T G T T C C C C G G T A T T G C A G A C C G C A T G A G C A A G G A G  121 Act1 ORF DNA seq.SEQ
A T T G T G C T C A G T G G G G G T T C A A C T A T G T T C C C T G G T A T T G C G G A C C G C A T G A G C A A G G A G  121 Act2 ORF DNA seq.SEQ
A T T G T G C T C A G T G G G G G T T C A A C T A T G T T C C C T G G T A T T G C G G A C C G C A T G A G C A A G G A G  121 Act5 ORF DNA seq.SEQ
A T T G T G C T C A G T G G G G G T T C A A C T A T G T T C C C T G G T A T T G C G G A C C G C A T G A G C A A G G A G  121 Gb ORF DNA seq.SEQ

+ Majority

A T C A C T G C T C T T G C T C C A A G C A G C A T G A A G A T T A A G G T C G T T G C G C C A C C A G A G A G A A A G Majority

190 200 210 220 230 240

A T C A C T G C A C T T G C T C C A A G C A G C A T G A A G A T T A A G G T C G T T G C G C C A C C A G A G A G A A A G  181 Act1 ORF DNA seq.SEQ
A T C A C T G C T C T T G C T C C A A G C A G C A T G A A G A T T A A G G T C G T T G C G C C A C C A G A G A G A A A G  181 Act2 ORF DNA seq.SEQ
A T C A C T G C T C T T G C T C C A A G C A G C A T G A A G A T T A A G G T C G T T G C G C C A C C A G A G A G A A A G  181 Act5 ORF DNA seq.SEQ
A T C A C T G C T C G T G C T C C A A G C A G C A T G A A G A T T A A G G T C G T T G C G C C A C C A G A G A G A A A G  181 Gb ORF DNA seq.SEQ

+ Majority

T A C A G T G T C T G G A T T G G A G G A T C T A T C T T G G C A T C A C T C A G C A C C T T C C A G C A G A T G T G G Majority

250 260 270 280 290 300

T A C A G T G T C T G G A T T G G A G G A T C T A T C T T G G C A T C A C T C A G C A C C T T C C A G C A G A T G T G G  241 Act1 ORF DNA seq.SEQ
T A C A G T G T C T G G A T T G G A G G A T C T A T C T T G G C A T C A C T C A G C A C C T T C C A G C A G A T G T G G  241 Act2 ORF DNA seq.SEQ
T A C A G T G T C T G G A T T G G A G G A T C T A T C T T G G C A T C A C T C A G C A C C T T C C A G C A G A T G T G G  241 Act5 ORF DNA seq.SEQ
T A C A G T G T C T G G A T T G G A G G A T C T A T C T T G G C A T C A C T C A G C A C C T T C C A G C A G G T A A A T  241 Gb ORF DNA seq.SEQ

+ Majority

A T T T C C A A G G G T G A G T A T G A T G A G T C C G G T C C A T C C A T T G T C C A C A G G A A G T G C T T C T A A Majority

310 320 330 340 350 360

A T T T C C A A G G G T G A G T A T G A T G A A T C C G G T C C A T C C A T T G T C C A C A G G A A G T G C T T C T A A  301 Act1 ORF DNA seq.SEQ
A T T T C C A A G G G T G A G T A T G A T G A G T C C G G T C C A T C C A T T G T C C A C A G G A A G T G C T T C T A A  301 Act2 ORF DNA seq.SEQ
A T T T C C A A G G G T G A G T A T G A T G A G T C C G G T C C A T C C A T T G T C C A C A G G A A G T G C T T C T A A  301 Act5 ORF DNA seq.SEQ
A T T T C T T - - - - T T T A T A T T - T G G C T C T A C T T C T T T T G T - G T G A T G G T T G T C C G A C A C T G A  301 Gb ORF DNA seq.SEQ

Decoration 'Decoration #1': Shade (with solid bright yellow) residues that match the Consensus exactly.


Decoration 'Decoration #2': Box residues that match the Consensus exactly.
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Fig. 4: (A) Percent of identity (similarity) and divergence between the three actins from G. hirsutum (ACT1, ACT2, 

ACT5) and the GbACT on the DNA sequence level. (B) Percent of identity (similarity) and divergence 
between the ACT1, ACT2, ACT5 and the GbACT on the Open Reading Frame (ORF) level. (C) Percent of 
identity (similarity) and divergence between the ACT1, ACT2, ACT5 and the GbACT on the amino acid 
sequence level. (D) A phylogeny tree summarizes the relationship between the GbACT and the ACT1, ACT2 
and ACT5 on the level of DNA sequence. (E) A phylogeny tree summarize the relationship between the 
GbACT and the ACT1, ACT2 and ACT5 on the Open Reading Frame (ORF) level. (F) A phylogeny tree 
summarizes the relationship between the GbACT and the ACT1, ACT2 and ACT5 on the amino acid 
sequence level 
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C P E V L F Q P S F I G M E A A G I H E T T Y N S I M K C D V D I R K D L Y G N I V L S G G S T M F P G I A D R M S K E  1 act1.PRO
- - - - - - - - - - - - M E A A G I H E T T Y N S I M K C D V D I R K D L Y G N I V L S G G S T M F P G I A D R M S K E  1 act2.PRO
- - - - - - - - - - - - M E A A G I H E T T Y N S I M K C D V D I R K D L Y G N I V L S G G S T M F P G I A D R M S K E  1 act5.PRO
- - - - - - - - - - - - M E A A G I H E T T Y N S I M K C D V D I R K D L Y G N I V L S G G S T M F P G I A D R M S K E  1 Gb.PRO

+ Majority

I T A L A P S S M K I K V V A P P E R K Y S V W I G G S I L A S L S T F Q Q M W I S K G E Y D E S G P S I V H R K C F F Majority

70 80 90 100 110 120

I T A L A P S S M K I K V V A P P E R K Y S V W I G G S I L A S L S T F Q Q M W I S K G E Y D E S G P S I V H R K C F .  61 act1.PRO
I T A L A P S S M K I K V V A P P E R K Y S V W I G G S I L A S L S T F Q Q M W I S K G E Y D E S G P S I V H R K C - F  49 act2.PRO
I T A L A P S S M K I K V V A P P E R K Y S V W I G G S I L A S L S T F Q Q M W I S K G E Y D E S G P S I V H R K C F   49 act5.PRO
I T A R A P S S M K I K V V A P P E R K Y S V W I G G S I L A S L S T F Q Q V N I S - - - - - - - - - - F Y I W L Y F F  49 Gb.PRO

+ Majority

- - - - - - - Majority

                                                             120 act1.PRO
                                                             107 act2.PRO
                                                             107 act5.PRO
C V M V V R H                                                       99 Gb.PRO 

 
Fig. 5: Mega-alignment between the GbACT and the ACT1, ACT2 and ACT5 on the level of amino acid sequence.  

The alignment started from the methionin start codon (M) and ended with a stop codon 
 

 

 
 
Fig. 6: Table represents the residue substitutions of the amino acid sequences of GbACT compared to that residue in 

the amino acid sequence found in the ACT1, ACT2 and ACT5 genes. Acidic residues circled in red, basic 
residue circled in blue and the hydrophobic residues circled in green. Number and the kind of residue 
substitutions that found between the aligned amino acid sequences circled in purple 

 
 


