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APD ID  Name/Class Sequence

1 AP00236 Pyrularia thionin KSCCRNTWARNCYNVCRLPGTISREICAKKCDCKIISGTTCPSDYPK
2 AP00532  Lunatusin (plants, ZZHp, BWQ) KTCENLADTFRGPCFATSNC
3 AP00553 Sesquin (defensins, plants, ZZHp; BWQ) KTCENLADTY
4 AP00984 TPP3 (defensins; 45=S; UCSS1a; plants; BBMm) QICKAPSQTFPGLCFMDSSCRKYCIKEKFTGGHCSKLQRKCLCTKPC
5 APOL026 yorv pﬁ”é‘g;ﬁf\)’a’" A, kalata $; cyclotides; plants; XXC; ) b\/CGETCVGGTCNTPGCSCSWPVCTRN
6 AP01031 \J?{ggigﬁgfaﬁtg’a”’ F, cyclotides; plants; XXC; 35=S, GVPICGETCTLGTCYTAGCSCSWPVCTRN
7 AP01036 Syccé‘g'iﬁ'_agznpc)’z (Cy02; cyclotides; plants; XXC; 38=8, G pCGESCVWIPCISSAIGCSCKSKVCYRN
8 AP01121 Vibi E (plant cyclotides; plants; 3S=S, UCBBL1b; XXC) GIPCAESCVWIPCTVTALIGCGCSNKVCYN
9 APO01123  Vibi G (plant cyclotides; plants;35=S, UCBB1b; XXC) GTFPCGESCVFIPCLTSAIGCSCKSKVCYKN
10 AP01124 Vibi H (plant cyclotides; plants; 35=S, UCBB1b; XXC) GLLPCAESCVYIPCLTTVIGCSCKSKVCYKN
11 APOL277 gg;;’mgﬁ?ggg‘f’ thionins; UCSS1a; plants, KSCCPNTTGRNIYNACRLTGAPRPTCAKLSGCKIISGSTCPSDYPK
12 AP01278 Viscotoxin 1-PS (Vt1-PS, thionins; UCSS1a; 35=S, plants) ~ KSCCPNTTGRNIYNTCRFGGGSREVCARISGCKIISASTCPSDYPK
13 AP01279 Viscotoxin AL (VEAL thionins; UCSS1a; 3S=S, plants) KSCCPNTTGRNIYNTCRLTGSSRETCAKLSGCKIISASTCPSNYPK
14 APOL280 30 o (Viscoroxin CL VG, tionins: UCSS1 KSCCPNTTGRNIYNTCRFAGGSRERCAKLSGCKIISASTCPSDYPK
15 AP01281 Viscotoxin A2 (VtA2, thionins; UCSS1a; 3S=S, plants) KSCCPNTTGRNIYNTCRFGGGSRQVCASLSGCKIISASTCPSDYPK
16 AP01282 Viscotoxin B (VtB, thionins; UCSS1a; 35=S, plants) KSCCPNTTGRNIYNTCRLGGGSRERCASLSGCKIISASTCPSDYPK
17 AP01284 Viscotoxin B2 (VtB2, thionins; UCSS1a; 3S=S, plants) KSCCKNTTGRNIYNTCRFAGGSRERCAKLSGCKIISASTCPSDYPK
18 AP01342 Cn-AMP1 (C. nucifera antimicrobial peptide 1, plants) SVAGRAQGM
19 APO01343 Cn-AMP2 (C. nucifera antimicrobial peptide 2, plants) TESYFVFSVGM

Cliotide T1 (cT1; cyclotides; XXC; 3S=S, UCBB1b;
20 APO01774 Fabaceae, plants; Other possible AMPs? Cliotide T5, Cliotide =~ GIPCGESCVFIPCITGAIGCSCKSKVCYRN

T6, Cliotide T8, Cliotide T9, Cliotide T11)

Cliotide T2 (cT2; cyclotides; XXC; 3S=S, UCBB1b;
21 APQO1775 Fabaceae, plants; Others: cT5, cT6, cT7, cT8, cT9, cT10, GEFLKCGESCVQGECYTPGCSCDWPICKKN

cT11, cT12)
22 APO1776 ChotdeT il(acrlf) cyclotides; XXC; 35S, UCBB1b; GLPTCGETCTLGTCYVPDCSCSWPICMKN
23 APO1777 Cliotide T4 (cT4; cyclotides; XXC; 35=S, UCBBLb; GIPCGESCVFIPCITAAIGCSCKSKVCYRN
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AP01784

AP01785
AP01805
AP01806
AP01807
AP01808
AP01809
AP01810
AP01811
AP01812
AP01813

AP01983

AP01984
AP01985
AP01986

AP01987

AP01988

AP01989
AP01990

AP01991
AP01992
AP02325
AP02326
AP02327

AP02328

AP02329
AP02332
AP02340

AP02657

AP02659
AP02660
AP02661

Fabaceae, plants)

Vaby A (cyclotides; plants; 3S=S, UCBB1b; XXC; other
AMPs?: Vaby B; VabyC; and VabyE)

Vaby D (cyclotides; plants; 3S=S; XXC, UCBBL1b;)
Cr-ACP1 (C. revoluta anticancer peptide 1, plants)

Viba 15 (cyclotides; plants; 3S=S, UCBB1b; XXC)
Vibal7 (cyclotides; plants; 3S=S, UCBB1b; XXC)

Viphi A (cyclotides; plants; 35=S, UCBB1b; XXC)

Viphi D (cyclotides; plants; 35=S, UCBB1b; XXC)

Viphi E (cyclotides; plants; 3S=S, UCBB1b; XXC)

Viphi F (cyclotides; plants; 35=S, UCBB1b; XXC)

Viphi G (cyclotides; plants; 3S=S, UCBB1b; XXC)

Mram 8 (cyclotides; plants; 3S=S, UCBB1b; XXC)

Psyle A (cyclotides; plants; 3S=S, UCBB1b; XXC. Other
AMPs? psyle B, D, F)

Psyle E (cyclotides; plants; 35=S, UCBB1b; XXC)

Psyle C (uncyclotides; UCSS1a; 3S=S, plants)

hybrid peptide of melittin and protamine.

ChaC2 (chassatide C2, cyclotides; plants; 35=S, UCBB1b;
XXC; Variants: chaC2A, XX0O)

ChaC4 (chassatide C4, cyclotides; plants; 35=S, UCBBL1b;
XXC)

ChaC7 (chassatide C7, uncyclotides; UCSS1a; 3S=S, plants)
ChaCs8 (chassatide C8, uncyclotides; UCSS1a; 3S=S, plants)
ChaC10 (chassatide C10, cyclotides; plants; 3S=S, UCBBL1b;
XXC)

ChaC11 (chassatide C11, uncyclotides; UCSS1a; 3S=S,
plants. Variants: chaC11A, XXO)

Cliotide T7 (CT7; cyclotides; XXC; 3S=S, UCBBL1b;
Fabaceae, plants)

Cliotide T10 (CT10; cyclotides; XXC; 3S=S, UCBBL1b;
Fabaceae, plants)

Cliotide T12 (CT12; cyclotides; XXC; 3S=S, UCBB1b;
Fabaceae, plants)

Cliotide T19 (CT19; cyclotides; XXC; 3S=S, UCBB1b;
Fabaceae, plants)

Lunasin (plants)

PaDef (P. americana defensin; plants; UCSS1a; 4S=S)
Cyclosaplin (cyclic peptides; plants; XXC, UCBB1a)
Vigno 5 (cyclotides, plants; 3S=S, XXC; UCBB1b. More
AMPs? Vigno 1-4, 6-10)

DC1 (dissusa cyclotide 1, plants; 3S=S, XXC; UCBB1b)
DC2 (dissusa cyclotide 2, plants; 35=S, XXC; UCBB1b)
DC3 (dissusa cyclotide 3, plants; 35=S, XXC; UCBB1b)

GLPVCGETCAGGTCNTPGCSCSWPICTRN

GLPVCGETCFGGTCNTPGCTCDPWPVCTRN
AWKLFDDGV
GLPVCGETCVGGTCNTPGCACSWPVCTRN
GLPVCGETCVGGTCNTPGCGCSWPVCTRN
GSIPCGESCVFIPCISSVIGCACKSKVCYKN
GIPCGESCVFIPCISSVIGCSCSSKVCYRN
GSIPCGESCVFIPCISAVIGCSCSNKVCYKN
GSIPCGESCVFIPCISAIIGCSCSSKVCYKN
GSIPCEGSCVFIPCISAIIGCSCSNKVCYKN
GIPCGESCVFIPCLTSAIDCSCKSKVCYRN

GIACGESCVFLGCFIPGCSCKSKVCYFN

GVIPCGESCVFIPCISSVLGCSCKNKVCYRD
KLCGETCFKFKCYTPGCSCSYPFCK
GDACGETCFTGICFTAGCSCNPWPTCTRN

GIPCAESCVWIPPCTITALMGCSCKNNVCYNN

GASCGETCFTGICFTAGCSCNPWPTCTRN

IPCGESCVWIPCITAIAGCSCKNKVCYT
AIPCGESCVWIPCISTVIGCSCSNKVCYR

GEYCGESCYLIPCFTPGCYCVSRQCVNKN
IPCGESCVWIPCISGMFGCSCKDKVCYS
GIPCGESCVFIPCTVTALLGCSCKDKVCYKN
GVPCAESCVWIPCTVTALLGCSCKDKVCYLN
GIPCGESCVYIPCTVTALLGCSCKDKVCYKN
GSVIKCGESCLLGKCYTPGCTCSRPICKKD

SKWQHQQDSCRKQLQGVNLTPCEKHIMEKIQGRGDDDDDDDDD
CETPSKHFNGLCIRSSNCASVCHGEHFTDGRCQGVRRRCMCLKPC

RLGDGCTR
GLPLCGETCVGGTCNTPGCSCGWPVCVRN

GAFLKCGESCVYLPCLTTVVGCSCQNSVCYRD
GAVPCGETCVYLPCITPDIGCSCQNKVCYRD
GTSCGETCVLLPCLSSVLGCTCQNKRCYKD
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Mammalian cells, Cancer cells, 10 antifungal, Cancer cells, 11 Cancer cells
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Statistical analysis of plant anticancer peptides using the R
environment

Zarandi-Miandoab L. and Zade-hoseingoli E.
Dept. of Biology, Faculty of Basic Science, Azarbaijan Shahid Madani University, Tabriz, I.R. of Iran
Abstract

Despite significant advances in cancer treatment, interest in the design of new drugs has
increased. Some plant peptides show a wide range of cytotoxic activity against cancer
cells. The purpose of this study was to investigate the recognition of plant anti-cancer
peptides and also to find the most important common features among them. In this
regard, a list of the antimicrobial peptides and information about each peptide was
extracted. Statistical analyzes were performed using R Studio software. The results
showed 55 plant anticancer peptides were taxonomically belonging to the Malpighiales.
Approximately length of 44% of peptides was in the range of 25 to 30 amino acids.
Histidine and methionine had the lowest abundance among peptide amino acids.
Cysteine, serine and glycine were the most abundant amino acids. 91% of peptides had
less than 10 acidic amino acids and 71% peptides had less than 10 basic amino acids. A
pure charge of 76% peptides was between 2 and -2. 64% of peptides had a Bowman
index of less than 1. The low index indicates high hydrophobicity of these peptides and
increases their chances for interaction with other proteins. Also, the most important
three-dimensional structure of plant anti-cancer peptides was the presence of 3 di-
sulfide bridges. Therefore, pharmaceutical manufacturers and drug designers can use
these features extracted from advanced statistical analyzes to synthesize or discover new
effective drugs with less side effects.

Key words: Plant anticancer peptides, Statistical analysis, R studio environment
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