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Abstract. Wibowo WA, Maryanto SD, Daryono BS. 2021. Phenotypic characters and identification CYPs (Cyclophilin) gene in 

Cucumis melo L. cv. Gama Melon Parfum. Biodiversitas 22: 3007-3014. Cucumis melo L. cv. Gama Melon Parfum is a new cultivar 
with a very strong fragrance as its main character. As a new cultivar with unique characters, it is necessary to characterize phenotype 
and molecular related to the fragrant aroma. The research aimed to study the phenotypic of the fruit of C. melo cv. Gama Melon Parfum 
(F3) and to identify the CYPs gene as one of the genes that act in encoding volatile compounds. Analysis of qualitative characters was 
based on International Plant Genetic Resources Institute (IPGRI) and Plant Variety Protection (PVP), phenotypic characters in melons 
observed by abiding the Rules for Registration of Varieties from the Indonesian Minister of Agriculture Decree No. 
700/Kpts/OT.320/D/12/2011, while analysis of quantitative characters was using the ANOVA methods and software PKBT-STAT-2. 
The methods of molecular characterization included RNA isolation, cDNA synthesis used Reverse Transcriptase-PCR, amplification of 
DNA target used PCR, visualization of DNA target used electrophoresis, and DNA sequencing. Analysis of the in silico approach was 

carried out on the CuGenDB Melon database. Analysis of protein sequences and classification was obtained from InterPro. Phylogeny 
analysis using MEGA-X Software. The results were 18 qualitative characters and 11 quantitative characters were stable and uniform, 
whereas the molecular characterization of the genes was predicted Cyclophilin with peptidylprolyl isomerase (PPIase) activity and 
located in chromosome 1 (17059021-17058899). 
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INTRODUCTION 

Melon is a crop with high economic value. Many 

efforts were made to develop superior cultivars of these 

plants through plant breeding to increase the sale value in 

the community (Daryono et al. 2019). According to 

Munger and Robinson (1991), melons can be classified into 

several groups based on morphotypes, particularly 

vegetative morphology and fruit variations. The group 
includes Agrestis (Africa), Flexuosus (snake melon; 

Middle East), Conomon (Asia), Cantaloupensis (Middle 

East), Inodorus (Middle East, Southern Europe), Chito 

(mango melon; Asia), Dudaim (Queen’s pocket melon; 

Asia), and Momordica (Phoot or snap melon: Asia) 

(Whitaker and Bemis 1976; Rubatzky and Yamaguchi 

1997; Robinson and Decker-Walters 1997). The melon 

groups commonly cultivated in Indonesia are 

Cantaloupensis and Inodorus (Daryono and Maryanto 

2017). In line with their high economic value and diversity, 

melons are widely used as research models that include 
genome mapping through whole-genome shotgun 

sequencing (Garcia-mas et al. 2012; Ruggieri et al. 2018). 

The unique characteristics of each melon cultivar are 

appealing to be studied its morphology and molecular 

characterization of new melon cultivars resulted from 

breeding. 

Gama Melon Parfum (GMP) cultivation was carried out 

in 2011 by crossing ♀ NO3 and ♂ MR5 broodstock and 

produce a unique cultivar with a very strong fragrance and 

bitter taste of the flesh fruit (not edible) so that it has the 

potential to be used as a raw material for cosmetics 

industry (Maryanto et al. 2014). GMP melons have similar 

characteristics with Duda’im melons (Duda’im Group), 
also known as Queen Anne’s Pocket Melons with its 

special characters of small, spherical, thin-fleshed, insipid, 

dark-orange with brown-yellow striped ripe fruits, and 

fragrance (Paris et al. 2012). The distinguishing characters 

in GMP melons are turbine structure at the tip of the fruit, 

bitter taste in the flesh, and differences in the shape of the 

longitudinal pattern (Daryono and Maryanto 2017). 

The first generation GMP melons (F1) had a harvest 

period of 63-65 days after planting with stable phenotypic 

characters (Maryanto et al. 2014), however in the F2 had 

found segregation. The intergenerational stability of GMP 

melons is needed to ensure the cultivation program success, 
particularly the phenotype stability which refers to the 

genotype that is able to display phenotypes stably without 

being influenced by different environmental conditions 
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(Breseghello and Coelho 2013). Phenotype stability can be 

assessed from the morphological characters that include 

observations of the qualitative and quantitative phenotypic 

characters of the fruit (Bagheriyan et al. 2015).  

Molecular characterization was carried out on the types 

of genes that affect the expression of fruit volatile 

compounds as the main and unique character of GMP 

melons. The sweet aroma of melons is produced from 

volatile compounds from the terpenoids, esters, alcohols, 

and aldehydes (Shalit et al. 2001; Schwab et al. 2008; 
Hasbullah et al. 2019). Terpenoids are a group of 

secondary metabolites that contain isoprene groups (C5)n 

(Degenhardt et al. 2009). The hemiterpenes (C5) and 

monoterpenes (C10) are usually volatile due to the small 

size of the compounds, while the diterpenes (C20) can be 

aromatic from the side chains containing phenylalanine 

(Dewick 2002). Cyclophilins are one of the proteins that 

function in forming the ring structure of diterpenes in rice 

plants (Wang et al. 2012; Acevedo et al. 2019; Yu et al. 

2019). Cyclophilins are encoded by the CYPs gene, it has 

wide function, diverse, and highly conserved (Barbosa dos 
Santos and Park 2019). Cyclophilins belongs to large 

family of proteins called immunophilins and generally has 

peptydil prolyl cis-trans isomerase (PPIase) or rotamase 

activity (Kumari et al. 2013). 

Therefore, GMP melons as a new cultivar with a unique 

character of a fragrant aroma needs to be characterized 

morphologically to observe phenotypic stabilization in the 

F3 and molecular generations based on the fragrant aroma 

as one of the special characteristics of GMP melons. This 

study aims to analyze the phenotypic characters of GMP 

(F3) and its molecular character through the identification 
of CYPs genes as one of the genes that influence the 

expression of GMP cultivar volatile compounds. 

MATERIALS AND METHODS 

Plant and cultivation materials 

GMP melons planting was carried out at the 

Greenhouse of PIAT (Pusat Inovasi Agroteknologi) 

University of Gadjah Mada in Kalitirto, Berbah, Sleman, 

Yogyakarta in February-April 2019. The GMP seeds used 

are F3 obtained through the rigorous selection from the F2 

generation. The germinated GMP seeds are then planted 

into a polybag containing planting media. After the age of 

7 days, it was planted in beds that have been shaped and 
given mulch and bamboo equipped with a spacing of 50 

cm. During growth, adequate fertilizer, irrigation, and 

treatment are provided. During the growth, the lateral 

branch of the melon plant is also carried out to optimize its 

growth. In one melon plant, 8-10 fruits are chosen to be 

raised. Melons are harvested at the age of 63-65 days after 

cultivation (DAC) (Daryono et al. 2019). 

Sampling and observation of morphological characters 

The research was laid out in a Complete Randomized 

Block Design (RCBD) with a total of 40 plants of GMP 

(Gomez and Gomez 2007). Variables observed were 
phenotypic characters consisting of qualitative phenotypic 

characters in melons observed based on the International 

Plant Genetic Resources Institute (IPGRI) and Plant 

Variety Protection (PVP) including fruit shape, immature 

fruit skin color, mature fruit skin color, net score, skin 

surface color pattern, longitude line, the presence of lobes, 

number of lobes, turbine, turbine shape, longitudinal cut 

cavity shape, transversely cut cavity shape, flesh color, 

fruit flesh texture, moisture content, taste, aroma, seed 

color. The quantitative phenotype characters in melons 

observed by abiding the Rules for Registration of Varieties 
from the Indonesian Minister of Agriculture Decree No. 

700/Kpts/OT.320/D/12/2011, includes fruit weight, fruit 

circumference, base diameter of the fruit, tip diameter of 

the fruit (turbine), horizontal diameter, vertical diameter, 

fruit skin thickness, fruit flesh thickness, number of seeds, 

the weight of 100 seeds. 

Molecular characterization 

The methods used for molecular characterization 

include RNA isolation using GeneJet Fermentas 

ThermoFisher Scientific. The stages of RNA isolation 

include mechanical skin scouring and chemical cell 
coating, RNA removal of other cell components or debris, 

and RNA precipitation. RNA molecules that have been 

obtained are converted into cDNA through a reverse 

transcription process. The cDNA synthesis with RT-PCR 

according to the instruction kit used (Thermo Scientific 

RevertAid First Strand cDNA Synthesis Kit, Fermentas) 

and optimization at 42oC for 1 hour followed by 

termination at 70oC for 5 minutes. In the two-step PCR 

technique, the random primary is used to obtain cDNA 

from the whole melon genome transcript product so that 

the PCR reaction can be done with various primers (Van 
Pelt-Verkuil et al. 2008). The cDNA products obtained 

were then amplified with specific primers to detect genes 

involved in the synthesis of volatile compounds as a 

characteristic of GMP melons. The DNA target 

amplification by PCR using the Mega Mix Blue (MMB) kit 

and forward primer 5’-

GATGGAGCTCTACGCCGATGTC-3' and reverse 5'-

CCTCCCTGGCACATGAAATTAG-3' (Portnoy et al. 

2008). The optimization measured by pre-denaturation at a 

temperature of 94oC for 3 minutes, followed by 35 times 

the PCR cycle, including denaturation (94oC for 30 

seconds), annealing (58oC for 30 seconds) and extension 
(72oC for 45 seconds), then the final extension for 10 

minutes at 72oC and the reaction is stopped at 4oC, target 

DNA visualization by electrophoresis. The target DNA 

sequences obtained using the Sanger method. Reference 

CYPs genes are taken from the National Center for 

Biotechnology Information (https://www.ncbi.nlm.nih.gov/) 

including the species Cucumis melo (XM_008449764.1) 

Cucurbita pepo (XM_023697952.1 and XM_023674034.1), 

C. moschata (XM_023096708.1 and XM_023072675.1), C. 

maxima (XM_023133298.1), C. Sativus (NM_001280769.1), 

Lactuca sativa (XM_023880581.1 and XM_023875690.1), 
Ipomea nil (XM_019298926.1), and Camelina sativa 

(XM_010448089.2 and XM_010433520.2). 
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Data analysis 

Morphological character analysis was carried out 

qualitatively and quantitatively. Quantitative characters are 

analyzed using PKBT-STAT-2 software. (Maryanto et al. 

2014). The sequencing results were analyzed using GeneStudio 

software. The nucleotide base sequences obtained were 

aligned using BLAST. Analysis of the in silico approach 

was carried out on the CuGenDB Melon database (DHL92) 

v3.6.1 genome (http://cucurbitgenomics.org/). Analysis of 

protein sequences and classifications was obtained from 
InterPro (https://www.ebi.ac.uk/interpro/). Phylogeny 

analysis using MEGA-X Software with Kimura-2 

algorithm parameter neighbor-joining approach and 

bootstrap 1000 (Kimura 1980; Saitou and Nei 1987; 

Srivathsan and Meier 2012). 

RESULTS AND DISCUSSION 

Morphological characters 

Observation of qualitative phenotypic characters 

obtained were oblate fruit shape, small size, yellow-orange 

fruit skin color with 6-10 lobes, white fruit flesh color, 

crunchy texture, bitter taste, net score 0 (no netted melon), 
and has a specific character in the apical part called a 

turbine. The turbin structure can emerge from the 

development of the ovaries. The development of fruit by 

cell division during the crucial phase, that is, before and 

after flower anthesis, especially from the flowers organ that 

is the tissue development in the pistil (Avalos et al. 2019; 

Yang et al. 2019). The turbine structure resembles a bulge 

found at the fruit apical and it is thought that it was 

originated from the stigma remnants after pollination 

process and still drags during plant growth (Figures 1 and 

2). Observations details of the qualitative phenotype 
characters are presented in Table 1. 

The quantitative phenotypic character was obtained 

from the average measurement results of GMP fruit 

samples (Table 2). The character of GMP fruit is unique 

because it is small in size and can be found 6-8 fruits in one 

plant with a harvest period of 63-65 DAC. 

The overall phenotype character of GMP is used as the 

basis for registering GMP as a new cultivator to the 

Indonesian Ministry of Agriculture and has obtained a 

certificate of registration in 2017.  

The results of statistical analysis to determine the 

stability and uniformity of quantitative phenotype 

characters are shown in Table 3. 

 

 
Table 1. Qualitative phenotype character of cultivar Gama Melon 
Parfum 
 
 

Qualitative phenotype 

character 

Gama Melon 

Parfum (GMP) 
GMP (F1) 

Fruit shape Oblate Oblate 
Immature fruit skin color Green * 
Mature fruit skin color Brownish green Brownish green 
Net score 0  * 
Skin surface color pattern Longitudinal 

with ’batik’ 

pattern 

* 

Longitude line 6-10 9-10 
The presence of lobes Presence * 
Number of lobes 6-10 9-10 
Turbin Presence Presence 
Turbin shape 1/8-1/2 circle * 
Longitudinal cut cavity shape Pear * 
Transversely cut cavity shape Circle * 

Flesh color White White 
Fruit flesh texture Crunchy Crunchy 
Moisture content Little * 
Taste Bitter Bitter 
Aroma Very fragnant Very fragnant 
Seed color White  

Note: * the character has not been observed in previous study 

 

 

 
Table 2. Quantitative phenotype characters of cultivar Gama 
Melon Parfum 

 

Quantitative phenotype 

character 

Results 

(average) 

GMP (F1) 

Fruit weight (g) 118.50±29.425  160 
Fruit circumference (cm)  19.99±1.88  21.8 
Horizontal diameter (cm) 6.32±0.54  6.89 

Vertical diameter (cm) 6.30±0.54  6.44 
Fruit skin thickness (cm) 0.22±0.06  0.1 

Fruit flesh thickness (cm) 1.08±0.21  1.06 
Number of seeds (grain) 244.85±94.01  200-300 
Weight of 100 seeds (g) 1.52±0.36  1.74 

 

 

 
 

 

 

 
A  B 

 
Figure 1. Cultivar Gama Melon Parfum after cut longitudinally. Note: A. Immature: 20 Day After Anthesize (DAA); B. Mature: 35 
DAA. 1. Skin (epidermis); 2. Fruit flesh (mesoderm); 3. Seed placenta (endodermis); 4. Turbine structure. Bar = 2 cm 

1 

2 

3 

4 
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Figure 2. Cultivar Gama Melon Parfum after cut transversally; A. Cross-section view with apical (immature: 20 DAA); B. cross-section 
view with apical (mature: 35 DAA); C. Cross-view with base (immature); D. Cross-view with base (mature). Bar = 2 cm 

 

 

 
Table 3. Summary of statistical analysis 
 

Characters Sig. CV (%) 

Fruit weight ns 32.77 
Fruit circumference ns 12.46 
Horizontal diameter ns 10.52 
Vertical diameter ns 10.62 
Fruit skin thickness ns 24.10 
Fruit flesh thickness ns 24.48 
Turbin ns 29.88 

Weight of 100 seeds ns 30.14 

Note: ns: not significant 
 

 

 

 
 

Figure 3. The DNA fragment of gene encoding of volatile 
compounds in Cucumis melo cv. Gama Melon Perfum with a 
length of 176 bp in the sample weeks 1 to 5 (K1-K5: fruit skin 1st 

to 5th week) 
 

Based on Table 3, it is known that the interaction 

between replicates was not significantly different. This 

suggest that the characters observed in the GMP F3 

population are stable and uniform. The Coefficient of 

Variation (CV) value obtained is less than 50% for all 

characters so that the distribution of quantitative 

morphological character data is normally distributed. 

Molecular characters 

Molecular characterization begins with the isolation of 

total RNA against the skin of GMP melons in 5 samples 

aged from 1st week to 5th week after bloom (DAA). The 

positive DNA results are presented in Figure 3. We 

selected one DNA band to be sequenced. The size of the 

DNA band obtained was 176 bp and after analyzing the 

sequencing results obtained 123 bp which could be 

continued for further analysis. There is a difference in the 

number of nucleotide bases obtained after analysis due to 

the trimming process at the beginning and end of the 
sequence to obtain a good quality sequence and avoid 

ambiguous bases. 

Identification and localization of CYP gene 

The nucleotide bases from the fragments obtained are 

then aligned to identify the type of gene. The alignment 

was carried out specifically on the Cucumis melo genome 

database (Melon (DHL92) v3.6.1). 123 nucleotide bases 

were positively identified with a 100% compatibility rate 

on chromosome number 1 at position 17058899-17059021 

(Figure 4). 

After further identification, the position was entered 

into the CYPs gene or also known as Peptidyl-prolyl cis-
trans isomerase (PPIase) with complete ID gene 

identification MELO3C013375.2 (Table 4). 
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Figure 4. Characterization and localization of genes that have been identified 
 

 

 
Table 4. Information on MELO3C013375.2 gene data 
 

MELO3C013375.2 (gene) Melon (DHL92) v3.6.1 

Name  MELO3C013375.2 
Type  Gene 
Organism  Cucumis melo (Melon (DHL92) v3.6.1) 
Description Peptidyl-prolyl cis-trans isomerase 
Location Chr01 : 17058214-17059161 

 
 

 

The nucleotide base obtained is a fragment of the 

MELO3C013375.2 gene but does not constitute the whole 

gene, because the primary construction used is not able to 

encompass the whole gene which has a length of 948 bp. 

The sequencing results analysis process also reduced the 

amount of DNA base size obtained to only 123 nucleotide 

bases, but the 100% similarity and the absence of other 

results showing the similarity of the sequences made us 

confident that one of the genes that influence the activity of 
volatile compounds in GMP fruit was this gene. 

Phylogeny and genetic distance 

The results of the phylogeny tree construction are 

shown in Figure 5. The results show that the PPIase coding 

gene contained in GMP melons has a high similarity value 

with the PPIase coding gene in melon (C. melo) locus 

103490307 with genetic distance is 0.00 and is closely 

related to genes in the C. sativus locus 101206458 (Figure 

4) with value i.e. 0.0507. 

In general, partial CYPs gene fragments from GMP 

melons are evolved into cladding I in the form of 
Cucurbitaceae plant groups, namely C. sativus, Cucurbita 

moschata, Cucurbita pepo, and Cucurbita maxima, and are 

separated from the second clade with members of Lactuca 

sativa (Asteraceae) and third clade Camelina sativa 

(Brassicaceae), and Ipomoea nil (Convolvulaceae). 

Discussion 

The morphological character of GMP shows stable 

results both in the F3 population and when compared to the 

previous generation (F1) that was registered with the 
Ministry of Agriculture under number 508/PVHP/2017. 

Measurement of morphological characters was carried out 

using qualitative phenotypes and quantitative phenotypes. 

Maryanto et al. (2014) have succeeded in characterizing 

GMP for the first time from the results of crossing NO3 

and MR5. There are some minor differences in quantitative 

fruit size based on variety registration data (PVHP 2017) 

and crossover characterization data (Maryanto et al. 2014) 

which are still acceptable in the phenotype spectrum 

variations. The differences that are known to be due to 

quantitative characters are controlled by several genes and 
are influenced by interactions, the main characteristic of 

GMP which is measured from the qualitative character is 

the turbine structure which is the rest of the pistil and is 

located at the bottom of the fruit (Isnaini 2016); fruit skin 

color pattern that resembles batik; and very strong scents 

were stably expressed in each generation and in individuals 

in the F3 population. Turbines are a special character that is 

very rarely found in Cucumis melo. Turbine structures are 

common in the Cucurbita maxima variety Turk's Turban 

(Agbagwa and Ndukwu 2004). Based Isnaini (2016), the 

turbine network is composed of cells from the basal stigma 
attached to the apical mesocarpal tissue. Meanwhile, the 

character of the very fragrant aroma of GMP fruit is 

influenced by the 3-penten-2-ol, hexyl acetate, and 3-

hydroxy 2-butanone compounds (Hasbullah et al. 2019). 

 

> chr01 

Length=37037532 

 

 Score = 228 bits (123), Expect = 8e-59 

 Identities = 123/123 (100%), Gaps = 0/123 (0%) 

 Strand=Plus/Minus 

 

Query 1   TGGAGCTCTACGCCGATGTCACTCCTCGCACCGCCGAGAACTTTCGTGCACTCTGCACTG 60 

     |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 

Sbjct 17059021 TGGAGCTCTACGCCGATGTCACTCCTCGCACCGCCGAGAACTTTCGTGCACTCTGCACTG 17058962 

 

Query 61  GTGAGAAGGGAGTCGGCAGAAGCGGCAAACCCCTTCATTACAAAGGATCGTCATTCCACC 120 

     |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 

Sbjct 17058961 GTGAGAAGGGAGTCGGCAGAAGCGGCAAACCCCTTCATTACAAAGGATCGTCATTCCACC 17058902 

 

Query 121  GTG 123 

     ||| 

Sbjct 17058901 GTG 17058899 
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Figure 5. Phylogenetic tree of CYP gene Cucumis melo cv. Gama Melon Parfum with various plants, bootstrap 1000 
 
 

 

The fragrant aroma found in the GMP melons are 

thought to originate from the rind. RNA isolation was 

carried out to obtain gene sequences that were transposed 

on the structure of GMP's rind. GMP fruit samples were 

taken from the first week to the fifth week to observe the 

timing of aroma gene expression (Figure 3). cDNA 

amplification was carried out with primary cyclophilins as 

a housekeeping gene that contributes to the synthesis of 

terpene compounds (Portnoy et al. 2008). The number of 

nucleotide bases is reduced due to the process of cutting the 

ambiguous base at the beginning and end of the sequence 
(5 'and 3' ends) as a part of initially assembled and 

inspected visually fo reading errors (Arisuryanti et al. 

2019).  

Through the in-silico approach in the melon genome 

database, we have identified that the gene is 

MELO3C013375.2 (Table 3). Based on database 

information it is known that it has functions that have been 

associated with this gene, namely protein folding and 

protein peptidyl-prolyl isomerization for biological 

processes and peptidyl-prolyl cis-trans isomerase (PPIase) 

activity for molecular functions (Zheng et al. 2018). Then 
when referring to the in silico approach through protein 

sequence analysis and classification (InterPro) this gene is 

related to Cyclophilins type PPIase (Fischer and Schmidt 

1990; Stamnes et al. 1992; Wang and Hitman 2005). 

CYPs found in the skin of the GMP melon inferred to 

associate with the synthesis of volatile compounds and 

changes in the colour of the fruit peels during the ripening 

process. Cyclophilin is one of the largest enzyme families 

that support metabolic processes in plants which have 

essential functions in light-harvesting (carotenoids) and 

hormone biosynthesis (Nelson and Werck-Reichhart 2011). 

CYPs can be found in all prokaryotes and eukaryotes 
because they have a conserved structure in the evolutionary 

process and play an important role in cellular functions 

(Barbosa dos Santos and Park 2019). Besides, they show 

that there are 109 common amino acids as Cyclophilin-like 

domain (CLD) which have PPIase activity which will be 

added to specific domains for each type that play an 

important role in the selection of protein substrates and 

subcellular compartmentation (Nagy et al. 2011). 

Specifically, CYPs are involved in various processes 

including protein exchange and maturation, receptor 

stabilization complexes, apoptosis, receptor signaling, 

RNA formation, and spliceosome assembly (Kumari et al. 
2013). In rice plants (O. sativa), CYPs play a role in the 

formation of the hormone gibberellin (GA). The formation 

of GA originates from pre-GA which will be catalyzed by 

terpene synthase. CYPs will play a role in the formation of 

a ring which in turn will form the hormone gibberellin 

(Wang et al. 2012). Meanwhile, Hasbullah et al. (2019) and 

Esteras et al. (2018) stated that the groups of terpene 

compounds detected in melons are sesquiterpene and 

monoterpene. This indicates the role of CYPs specifically 

in the metabolic system of melon plants against these 

compounds which are different from those of rice plants. 
Based on the PPIase gene coding for the enzyme 

PPIase, the phylogeny analysis obtained validated that 

GMP was a breeding variety of Cucumis melo (Figure 5). 

In addition, melons have a close relationship with 

cucumbers compared to other members of the 

Cucurbitaceae. According to Chung et al. (2006), melons 

are sister of cucumbers based on consensus chloroplast 

simple sequence repeat (ccSSR). Meanwhile Renner et al. 

(2007) revealed an indication of the deepest divergence in 

Cucumis is between C. sativus and C. melo. Although there 

is much contentions over the phylogenetic relationship 

within the Cucumis group due to the very high level of 
species diversity, the PPIase gene of C. melo 
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(MELO3C013375.2) is orthologous with C. sativus, 

included C. pepo and C. maxima (Garcia-Mas et al. 2012; 

Ruggieri et al. 2018; Zheng et al. 2018;). It is also 

suspected to be orthologous with C. moschata but this 

species does not yet have any information in the database. 

This proves that GMP as part of the Cucumis melo has a 

common ancestor with members of the Cucurbitaceae. The 

orthology nature of the PPIase gene also indicates that this 

gene has the same function in different species as a result 

of the speciation process (Moreira 2014). 
To conclude, GMP (F3) has a stable morphological 

character while maintaining the key characters in the form 

of turbine structure and fragrant aroma of fruit. The CYPs 

gene was identified with the code MELO3C013375.2 

which encodes PPIases and is orthology at the family level 

(Cucurbitaceae). CYPs gene is inferred as one of that 

influence the biosyhnthesis of volatile compound towards 

express the fragrant aroma of fruit, however it is necessary 

to further analysis the difference in the level of CYPs gene 

expression in melons. 
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