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Table 1. Structures of lipid aldehydes and cyclopentenone prostaglandins and their HOMO, LUMO, and maps of their electron densities in neutral states (the color gradient shows how charge is distributed in electrophiles: red color corresponds to the most negative electrostatic potential and blue indicates regions with the most positive potentials). 
	Lipid Aldehydes

	Electrophile
	Structure
	LUMO
	HOMO
	Electron Density
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	Malon-dialdehyde 
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	Croton-aldehyde
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	4-Hydroxy-2(E)-hexenal (HHE)
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	4-Hydroxy-2(E) nonenal (HNE)

‘s-trans’
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	4-Hydroxy-2(E) nonenal (HNE)

‘s-cis’
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	4-Oxo-nonenal (ONE)
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	9,12-dioxo-10(E)-dodecenoic acid (DODE)
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	Cyclopentenone Lipids

	Cyclopentenone
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	Prostaglandin A2
(PGA2)
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	PGJ2
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	(12-PGJ2
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	15d-PGJ2
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	Epoxide
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Table 2.  Calculated in terms of the FMO theory quantum mechanical parameters for electrophilic unsaturated carbonyls.

	Electrophile
	ELUMO, eV
	EHOMO, eV
	(, eV
	( (eV)
	(, eV-1
	(, eV

	DODE
	-3.27
	-7.54
	2.135
	-5.405
	0.468
	6.84

	ONE
	-3.24
	-7.46
	2.11
	-5.35
	0.474
	6.78

	Acrolein
	-2.24
	-7.42
	2.59
	-4.83
	0.386
	4.50

	HNE (Cis)
	-2.219
	-7.241
	2.51
	-4.73
	0.398
	4.46

	MDA[1]
	-2.08
	-7.56
	2.74
	-4.82
	0.365
	4.24

	HHE
	-2.057
	-7.26
	2.60
	-4.659
	0.385
	4.17

	HNE (trans)
	-2.04
	-7.248
	2.60
	-4.644
	0.384
	4.15

	Crotonaldehyde
	-1.91
	-7.18
	2.635
	-4.545
	0.380
	3.92

	MDA[2]
	-1.80
	-6.97
	2.585
	-4.39
	0.387
	3.73


Table 3.  Calculated in terms of total energies quantum mechanical parameters for electrophilic unsaturated carbonyls.

	Electrophile
	EAvert (EIad), eV
	EIvert (EIad), (eV)
	( ((ad), eV
	( ((ad), eV
	( ((ad), eV-1
	( ((ad), eV

	DODE
	1.33 (1.72)
	9.12 (9.04)
	3.895 (3.66)
	-5.225 (-5.38)
	0.257 (0.273)
	3.505 (3.954)

	ONE
	1.28 (1.63)
	9.38 (9.24)
	4.05 (3.805)
	-5.33 (-5.435)
	0.247 (0.263)
	3.507 (3.88)

	Acrolein
	-0.034a (0.29)
	10.01 (9.96)
	5.02a (4.84)
	-4.99a (-5.125)
	0.2a (0.21)
	2.48a (2.71)

	HNE (cis)
	0.234 (0.54)
	9.311 (9.09)
	4.539 (4.275)
	-4.773 (-4.815)
	0.22 (0.23)
	2.5 (2.71)

	HHE
	0.032 (0.42)
	9.49 (9.34)
	4.729 (4.46)
	-4.761 (-4.88)
	0.211 (0.224)
	2.4 (2.67)

	MDA[1]
	-0.73a (0.35)
	9.57a (9.44)
	5.15a (4.55)
	-4.42a (-4.895)
	0.194a (0.22)
	1.9a (2.633)

	HNE (trans)
	0.044 (0.42)
	9.35 (9.17)
	4.653 (4.375)
	-4.697 (-4.795)
	0.215 (0.229)
	2.37 (2.63)

	MDA[2]
	-0.42a (0.17) 
	9.47a (9.29)
	4.945a (4.56)
	-4.525a (-4.73)
	0.2a (0.22)
	2.07a (2.45)

	Crotonaldehyde
	-0.27a (0.057)
	9.65a (9.55)
	4.96a (4.75)
	-4.69a (-4.8)
	0.2a (0.21)
	2.217a (2.425)


a Evaluated using stabilization method (see text)

Table 4. Calculated at the ub3lyp/6-311+g(d,p) level of theory the nucleophilicity indexes, (-, of cysteine and model Ala-Cys-Ala tripeptide in their reactions with electrophilic (,(-unsaturated carbonyl compounds in different ionization states (indicated in round brackets).
	Electrophile
	(- (eV)

	
	Cys

(-1)
	Cys

(0)
	Ala-Cys-Ala

(-1)
	Ala-Cys-Ala

(0)

	DODE
	2.56
	0.106
	1.965
	0.145

	ONE
	2.55
	0.099
	1.955
	0.137

	Acrolein
	1.721
	0.0306
	1.262
	0.051

	HNE (cis)
	1.726
	0.024
	1.264
	0.042

	MDA[1]
	1.605
	0.0284
	1.17
	0.047

	HHE
	1.62
	0.019
	1.177
	0.035

	HNE (trans)
	1.61
	0.018
	1.17
	0.034

	Crotonaldehyde
	1.532
	0.0125
	1.106
	0.026

	MDA[2]
	1.483
	0.0062
	1.065
	0.0166


Table 5. Calculated at the ub3lyp/6-311+g(d,p) level of theory the nucleophilicity indexes, (-, of basic amino acids histidine, lysine, arginine, and model Ala-His-Ala tripeptide in their reactions with electrophilic (,(-unsaturated carbonyl compounds in different ionization states (indicated in round brackets )

	Electrophile
	(- (eV)

	
	His

(0)
	His

(+1)
	Ala-His-Ala

(0)
	Ala-His-Ala

(+1)
	Lys

(0)
	Lys

(+1)
	Arg

(0)
	Arg

(+1)

	DODE
	0.164
	0.452
	0.167
	0.177
	0.186
	0.281
	0.184
	0.207

	ONE
	0.155
	0.474
	0.158
	0.191
	0.177
	0.298
	0.175
	0.221

	Acrolein
	0.061
	0.552
	0.061
	0.259
	0.073
	0.366
	0.0718
	0.297

	HNE (cis)
	0.052
	0.603
	0.052
	0.291
	0.064
	0.406
	0.0623
	0.33

	MDA[1]
	0.057
	0.527
	0.057
	0.246
	0.069
	0.346
	0.067
	0.285

	HHE
	0.043
	0.607
	0.044
	0.297
	0.054
	0.411
	0.0529
	0.338

	HNE (trans)
	0.042
	0.612
	0.043
	0.301
	0.053
	0.415
	0.0514
	0.342

	Crotonaldehyde
	0.034
	0.639
	0.034
	0.32
	0.043
	0.437
	0.0415
	0.363

	MDA[2]
	0.023
	0.706
	0.023
	0.367
	0.031
	0.492
	0.029
	0.412


Table 6.  Calculated in terms of the FMO theory quantum mechanical parameters for electrophilic cyclopentenone and its derivatives (parameters for epoxide are given for comparison). 

	Electrophile
	ELUMO, eV
	EHOMO, eV
	(, eV
	( (eV)
	(, eV-1
	(, eV

	15d-PGJ2
	-2.294
	-6.498
	2.102
	-4.396
	0.476
	4.597

	(12-PGJ2
	-1.88
	-6.74
	2.43
	-4.31
	0.412
	3.822

	PGA2
	-1.82
	-6.87
	2.53
	-4.345
	0.396
	3.731

	PGJ2
	-1.77
	-6.57
	2.4
	-4.17
	0.417
	3.623

	Cyclopentenone
	-1.653
	-6.9047
	2.626
	-4.279
	0.381
	3.486

	

	Epoxide
	0.296
	-7.68
	3.988
	-3.692
	0.251
	1.709


Table 7. Calculated in terms of total energies quantum mechanical parameters for electrophilic cyclopentenone and its derivatives (parameters for epoxide are given for comparison).  

	Electrophile
	EAvert (EIad),

eV
	EIvert (EIad), (eV)
	( ((ad), eV
	( ((ad), eV
	( ((ad), eV-1
	( ((ad), eV

	15d-PGJ2
	0.73 (1.28)
	8.04 (7.774)
	3.655 (3.247)
	-4.385 (-4.527)
	0.274 (0.308)
	2.63 (3.16)

	(12-PGJ2
	0.23 (1.33)
	8.35 (7.95)
	4.06 (3.31)
	-4.29 (-4.64)
	0.246 (0.302)
	2.27 (3.25)

	PGA2
	0.153 (0.39)
	8.37 (8.211)
	4.109 (3.91)
	-4.262 (-4.3)
	0.243 (0.256)
	2.21 (2.36)

	PGJ2
	0.14 (0.34)
	8.13 (7.833)
	3.995 (3.747)
	-4.135 (-4.087)
	0.25 (0.267)
	2.14 (2.23)

	Cyclopentenone
	-0.539a (-0.133)
	9.26 (9.19)
	4.9a (4.66)
	-4.36a (4.529)
	0.204a (0.215)
	1.94a (2.2)

	

	Epoxide
	-1.487a (-1.55)
	10.62 (10.48)
	6.05a (6.015)
	-4.57a (-4.47)
	0.165a (0.166)
	1.723a (1.657)


a Evaluated using stabilization method (see text)

Table 8. Calculated at the ub3lyp/6-311+g(d,p) level of theory the nucleophilicity indexes, (-, of cysteine and model Ala-Cys-Ala tripeptide in their reactions with electrophilic derivatives of cyclopentenone in different ionization states (indicated in round brackets). The nucleophilicity indexes of nonconjugated epoxide are shown for comparison.

	Electrophile
	(- (eV)

	
	Cys

(-1)
	Cys

(0)
	Ala-Cys-Ala

(-1)
	Ala-Cys-Ala

(0)

	15d-PGJ2
	1.872
	0.0077
	1.374
	0.02

	(12-PGJ2
	1.547
	0.00398
	1.113
	0.013

	PGA2
	1.496
	0.00486
	1.074
	0.014

	PGJ2
	1.491
	0.00101
	1.065
	0.007

	Cyclopentene
	1.399
	0.00294
	0.996
	0.011

	

	Epoxide
	0.657
	0.00352
	0.432
	0.0004


Table 9. Calculated at the ub3lyp/6-311+g(d,p) level of theory the nucleophilicity indexes, (-, of basic amino acids histidine, lysine, arginine, and model Ala-His-Ala tripeptide in their reactions with electrophilic derivatives of cyclopentonone in different ionization states (indicated in round brackets ). The nucleophilicity indexes of nonconjugated epoxide are shown for comparison.

	Electrophile
	(- (eV)

	
	His

(0)
	His

(+1) 
	Ala-His-Ala
 (0)
	Ala-His-Ala

(+1) 
	Lys

(0)
	Lys

(+1)
	Arg

(0)
	Arg

(+1)

	15d-PGJ2
	0.028
	0.844
	0.028
	0.45
	0.037
	0.608
	0.036
	0.488

	(12-PGJ2
	0.0188
	0.78
	0.0189
	0.414
	0.026
	0.553
	0.025
	0.459

	PGA2
	0.02
	0.737
	0.02
	0.39
	0.028
	0.518
	0.027
	0.433

	PGJ2
	0.0112
	0.845
	0.0113
	0.462
	0.017
	0.609
	0.0163
	0.508

	Cyclo-pentene
	0.0158
	0.737
	0.0158
	0.39
	0.022
	0.518
	0.021
	0.438

	

	Epoxide
	0.000003
	0.63
	0.000003
	0.35
	0.0003
	0.44
	0.00022
	0.411
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