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Abstract. Cutinase belongs to the family of serine hydrolases which are capable of hydrolysis of esters and small
polyester such as cutin. The cutin of plants is composed of hydroxy and epoxy fatty acids and is substantially imperm-
eable to water and only the plant pathogenic bacteria are capable of degrading it. Initially, in order to identify the extent
of cutin in cucumber (Cucumis sativus' C. sativus'), golden apples (Golden Delicious apple 'Malus domestica'), red ap-
ples (Red Delicious apple 'Malus domestica") and tomatoes (Solanum lycopersicum Mill. Commun ' S. lycopersicum’),
their fruits were obtained. Cutin was extracted from the fruit skin of each studied specimen and compared by chloro-
form-methanol method. Then, isolation of enzyme-producing strains was performed by the use of the specific medium
containing cutin and enzyme activity assay. DNA of the specimens was extracted, and PCR were performed with univ-
ersal primers for 16s DNA. The remainder was devoted to bioinformatic analysis, identification and registration of
samples in the gene bank. The results showed that the percentage of extracted cutin in red apple was more than other
samples and as a result, red apple are expected to be more resistant against diseases and pests. Also, six cutinase-prod-
ucer strains of Klebsiella and Enterobacter were isolated with the help of enzyme activity and special culture medium
containing cutin, and their 16s DNA region coding sequences were recorded in the GenBank.
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Table 1. The amount of fruits, peel weight, peel weight after boiling, peel powder weight, the weight of the final
cutin and color of cutin in tomato, cucumber, yellow and red apple fruits.
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Table 2. Variance analysis between the weights of the final cutin of fruits. ** Represents the difference between
treatments is statistically significant at 1%.
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Table 3. Comparison of the data average by Duncan method at probability level of 1% for the final cutin weight.
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Table 4. Cutinase activity of screened samples.
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Fig. 1. Gel electrophoresis with 16S rDNA primers.

Ol S8 o pn Yzl 05557 L ekigl el oz
23 03l ke 04 e 5SS il b
el Sllas gl 4y B o e ol
LS & g il el 53 amaa  OS IS
S8 5l s e 3 S 5 g el sl
“ ik LS 03 G 3 6l 05 s 3T G O e
Leja & ) 55 oslewl Cab j5 Jhda o bzl
p Shum ol @)yl (Lewandowicz, 2010
5 ale Sl 55 (glosy s Coenl I nio Glag 5T suiS W 5
o e 5SS T s Sl Sl e WS s
AT S5 kg e p 03 el s o 5T
QT&;G;AL@;:Q::;4§MML&;¢|&§L._»5U\;§;
B a.\..ia‘_;)}TCo,- Sdgas Dy La(a}glf)\}& okl (gl p
L 53 (e 5 Ldd 0sls CiS ol | S8 Loe ol
S S w;T e - e el oS
2| (S o A 5 5 (5 0 5 b 7Sl o> S e
S ol Ol e ol el A el DLy s 2L
S g &2 w36 5 (LSS Il ghyls wised il
bl S )l 0w @l dms LS colat
23T Gl (T Ol mhaw 4 dilg e OT Mo 0 il
il by e Jaee by 256 5 o)l le Gl eliOl
S S blaeys 5 Slllas K3 b awlie 3 (e

S g0d Clad Ol e dFUSAriUm oxysporum | odild>

S 5 bOler S o o 5 Be L S Ll
o b ped L S Sl () o laiean o)L
Le Lo s ol (o 2 12 ol 5B 5SS ) e 5
EJLEZ_W‘L;‘J_!OT&;@SALGJCJ;}SASQM‘}HJ@‘K
e (e S sl e ity s a5 15 S
.x_.p):JM:L;QLU@E.&%P)@-;:JJW‘}}
ER R\ [ WSS NP S N | I WIS TS R 3
ol (Kt 851 g )l
e Bliays e 53 55 deo)s s ) ba
gle 0> 58 Wi o Hbolen ol iy ks 5 S
Sz 05 25315033k 02 5V o o el i SIS
Solys oS Jf‘l’ slandles Hs (Fett et al., 1992) 5,15 o 40
Ol ot A plonil IS 1 5 L sl g &3l (o 8
Macedo & Pio, ) di sdalie o )3 (55 2l
5 slen Jlieys jo S &8 dejon Jaiy az3ys (2005
Oljon ool 335 o 5 4 5 5 oyl 1 pslin lw BT
s 0T 3L ol 530l S s S 53 558 ol
s i Tl i Sl e 4 5 5 b ST gl Ss T
S S 53 5 O Sl 5 (S5 Dl it ST
5 2bASL sl s 1) O ol Ol Oy o
S 535 G 55 S el Sl sl 1 6
535 Oyl ppos Bos ooy 55 S S5 oy

3yl & 55 345 Cdew T I eslizul S 54 g0 ol oyl


http://dx.doi.org/10.21859/acadpub.nbr.4.1.39
https://dorl.net/dor/20.1001.1.24236330.1396.4.1.5.6
https://nbr.khu.ac.ir/article-1-2872-en.html

[ Downloaded from nbr.khu.ac.ir on 2024-03-20 ]

[ DOR: 20.1001.1.24236330.1396.4.1.5.6 ]

[ DOI: 10.21859/acadpub.nbr.4.1.39 ]

44 /v

Nova Biologica Reperta 4 (1): 38-46 (2017)

FASFF ) 5,Lads o sl e psle 55 oy slaazily

J6SDNA Ji5 olel 2 (S5k8 ot ps oy =V S0

6

4

Fig. 2. The phylogenetic tree based on the sequences of 16sDNA.

Reference sequence (1): 1
Identities normalised by aligned length.
Colored by: identity + property.
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Fig. 3. Sequence analysis in the EBI data-base.
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Table 5. Details of registered sequences in the GenBank.
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CLUSTAL 2.1 Multiple Sequences (1:2) Aligned. Score:

Sequence Alignments Sequences (1:3) Aligned. Score:
Sequences (1:4) Aligned. Score:
Sequences (1:5) Aligned. Score:

Sequence type explicitly Sequences (1:6) Aligned. Score:

set to DNA Sequences (2:3) Aligned. Score:

Sequence format is Sequences (2:4) Aligned. Score:

Pearson Sequences (2:5) Aligned. Score:

Sequence 1: 1 1440 Sequences (2:6) Aligned. Score:

bp Sequences (3:4) Aligned. Score:

Sequence 2: 2 1372 Sequences (3:5) Aligned. Score:

bp Sequences (3:6) Aligned. Score:

Sequence 3: 3 1407 Sequences (4:5) Aligned. Score:

bp Sequences (4:6) Aligned. Score:

Sequence 4: 4 1430 Sequences (5:6) Aligned. Score:

bp Guide tree file created:

Sequence 5: 5 1409

bp

Sequence 6: 6 1451

bp

Start of Pairwise

alignments

Aligning...

5hsS sarSadg slas 5SU sslulaz S 5 (b9

C s i Sl sbl g T s -1 Jeae
Table 6. Results of bioinformatics analysis of six sequences.
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