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Upland Cotton
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The cotton fiber is a single-celled
trichome originating from seed coat and
Is the major natural material used in the
modern textile industry.

Belong to Malvaceae, Gossypium.

N=13, diploid and tetraploid; A\ B. C.
E. F. G\ K.

Upland cotton (Gossypium hirsutum) is
tetraploid combined by D-genome
(Gossypium raimondi) and A-genome
(Gossypium arboreum), and gemone
sequence of these three species were
sequenced.



Development of cotton fiber
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Latest data from our lab
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Phosphatidylinositol(Pl) promote
cotton fiber elongation in ovule culture.
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Liu et al., 2015



The myo-inositol biosynthesis pathway
(Loewus pathway)
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+ EC5.5.1.4 D-myo-inositol 3-phosphate
(or L-myo-inositol 1-phosphate) synthase (MIPS)
+ EC 3.1.3.25 myo-inositol monophosphatase (IMP)



About MIPS

+ I1he rate-limiting step of myo-inositol synthesis is catalyzed by
MIPS.

+ Yeast and animal genomes contain a single gene encoding
MIPS, plants have multiple MIPS genes.

* |n plant

The Arabidopsis thaliana Myo-Inositol 1-Phosphate Synthase1
Gene Is Required for Myo-inositol Synthesis and Suppression
of Cell Death™

D-myo-Inositol-3-Phosphate Affects
Phosphatidylinositol-Mediated Endomembrane
Function in Arabidopsis and Is Essential for
Auxin-Regulated Embryogenesis ™







Basic annotation information of GhMIPS

D2D2Z4 - D2D2Z4_GOSHI _

Protein | Submitted name: Myo-inositol-1-phosphate synthase

Gene @ NA

Organism Gossypium hirsutum (Upland cotton) {Gossypium mexicanum)

Status Unreviewed - Annotation score: ®OOO0 - Experimental evidence at transcript level®

>ty |D2D274 |D2D2I4 GOSHI Myo-inositol-l-phosphate synthaze 05=Gossypium hirsutum PE=2 5V=1

WF IENFEVE SENVE Y TENE IQ SVYNTE T TELVHENKENG TYQWVVEPK TVEYEFE TD THVP
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Sequence analysis of MIPS from
different species
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phylogeny construction [}
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Phylogenetic tree constructed by MEGA 6.0






TMHMM Server v. 2.0

Transmembrane structure prediction

# tr|D2D27d|D2027d_GOSHI Length: 510

# tr|D2D2Zd|D202Zd GOSHI Number of predicted TMHs:
# tr|DZD274|DED27d GOSHI Exp number of Ahz in TMHs:
# tr|DZD274|D2D27d GOSHI Exp number, first 60 Ld=:
# tr|D2D2I4|D2D2Id_GOSHI Total prob of N-in:
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Domain finding

Domains within Gossypium hirsutum protein D2D2Z4 GOSHI (D2D2Z4)

Myo-inositol-1-phosphate synthase

Inos-1-P_synth

PFAM domain:Iinos-1-P_synth
E-value:1.80e-50

Start:310

End:423

Domains within Gossypium hirsutum protein D2D2Z4 GOSHI (D2D224)

Myo-inositol-1-phosphate synthase

NAD_binding_5

PFAM domain:NAD_binding_5
E-value:3.50e-122

Start:62

End:494
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SWISS-MODEL



1. Search for templates

Template Results o

Templates

O 00000000«

1pif1B
1pthiC
1p1h.1B
1p1h. 1A
ipli.1B
1la2 1.4
1kf1.B
ki 1A
Tvko.1.A

vko. 1A

Sequence Similarity

¥ Title

Inositol-3-phosphate synthase
Inosital-3-phosphate synthase
Inositol-3-phosphate synthase
Inositol-3-phosphate synthase
Inosital-3-phosphate synthase
Myo-inositol-1-phosphate synthase
myo-inositol-1-phosphate synthase
myo-inositol-1-phosphate synthase
inositol-3-phosphate synthase

inositol-3-phosphate synthass

Alignment of Selected Templates

¥ Coverage

More -

* |dentity

5564

5564

5564

5564

55.64

5564

5564

5564

54.49

5585

% Method
X-ray, 26A
X-ray, 2.0A
X-ray, 2.0
H-ray, 2.04
X-ray, 2 4A
X-ray, 2 6A
Hray, 2 4A
Xray, 243
Heray, 238

X-ray, 2.3A

SWISS-MODEL

# Oligo State
homo-tetramer
homo-tetramer
homo-tetramer
homo-tetramer
homo-tetramer
homo-tetramer
homo-tetramer
homo-tetramer
homo-tetramer

homo-tetramer

Ak

Ligands
Mone
4 X NAD®
4 x NADY
4 x NADY
4x NAD®
4 ¥ NADY
4% NAD“
4 x NADY
4% K" 4xPOP” 4xNADY

4x K% 4xPOPY 4xNADY

£ 4 <4 £ £ < £ <



SWISS-MODEL
2. Build model

Z-score
oveans RN W 51
aaom [T T N 257
ceeta . | . T 2o
Solvation - ' ] : : : ::- -2.94
Torsion [ . 1 . . W 155
-6 -5 -4 -3 -2 -1 0 1 2
Model Results o Orderby:; QMEAN4
Oligo-State Ligands GMQE© QMEAN4©
Homo-tetramer (matching prediction) None 0.80 3151 v
Model 06 [
Template Seq ldentity Coverage Description
1la2.1.A 55.64% | | Myo-inositol-1-phosphate synthase A
Oligo-state Method Seq Similarity Range Coverage
homo-tetramer X-ray, 265 A 0.46 4 -510 0.99
Ligand Added to Model Description
NAD ¥ - Binding site not consernved. NICOTINAMIDE-ADENINE-DINUCLEQT ...
NAD X - Binding site not conserved. NICOTINAMIDE-ADENINE-DINUCLEQT ...
NAD X - Binding site not consenved. NICOTINAMIDE-ADENINE-DINUCLEQT ..

NAD X - Binding site not conserved. NICOTINAMIDE-ADENINE-DINUCLEQT...



3. Model evaluation

Predicted Local Similarity to Target
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SWISS-MODEL

Comparison with Non-redundant Set of PDB Structures
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Protein Size (Residues)

|Z-score|>2
(@ Y
Number of residues (2028) has been ® 1<|Z-score|<2
capped at 600 for visualisation ° |Z-score| <1
and Z-score calculation!
L J Y model
100 200 300 400 500

600



SWISS-MODEL
4. Modeling result




4. Modeling result

Template: 1la2 Model: D2D274



4. Modeling result

1lla2 D2D274
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