Article

Molecular Engineering of Curcumin, an Active
Constituent of Curcuma longa L. (Turmeric) of the
Family Zingiberaceae with Improved Antiproliferative
Activity

Amena Ali **, Abuzer Ali 2*, Abu Tahir 3, Md. Afroz Bakht 4, Salahuddin >and Mohamed Jawed
Ahsan 6*

1 Department of Pharmaceutical Chemistry, College of Pharmacy, Taif University, P.O. Box
11099, Taif 21944, Saudi Arabia

2 Department of Pharmacognosy, College of Pharmacy, Taif University, P.O. Box 11099, Taif
21944,
Saudi Arabia; abuali@tu.edu.sa

3 Department of Pharmacology, Raghukul College of Pharmacy, Bhopal, Madhya Pradesh 462
003, India; aliabutahir2009@gmail.com

¢ Department of Chemistry, College of Science and Humanity Studies, Prince Sattam Bin
Abdulaziz
University, P.O. Box83, Al-Kharj 11942, Saudi Arabia; bakhtpharm@gmail.com

5 Department of Chemistry, Noida Institute of Technology (Pharmacy Institute), Knowledge
Park-2,
Greater Noida, Uttar Pradesh 201 306, India; sallu_05@yahoo.co.in

¢ Department of Pharmaceutical Chemistry, Maharishi Arvind College of Pharmacy,

Ambabari Circle, Jaipur, Rajasthan 302 039, India

Correspondence: amrathore@tu.edu.sa (A.A.); jawedpharma@gmail.com (M.J.A.)

t Authors contributed equally.

Supplementary Information

Antiproliferative activity

The anticancer screening was carried out as per the NCI US protocol [1-5]. Using the seven
absorbance measurements (time zero, (Ti), control growth, (C), and test growth in the presence of drug at
the five concentration levels (Tf)), the percentage growth was calculated at each of the drug
L 25100 for

concentrations level as [( x 100 for concentrations for which Tr > Ti and

concentrations for which Tr< Tz.

Three-dose response parameters (Glso, TGL and LCs) were calculated for each of the
experimental agents. Growth inhibition of 50% (GlIs) was calculated from 100 x TCf TTL
the drug concentration resulting in a 50% reduction in the net protein increase (as measured by

sulforhodamine B, SRB staining) in control cells during the drug incubation. The total growth inhibition

(TGI) was calculated from Ty = Ti, which was the drug concentration resulting in total growth inhibition
and signified the cytostatic effect. The LCso was calculated from 100 x ch __TTll = =50, , indicating a net loss
of cells following treatment which indicated the concentration of drug resulting in a 50% reduction in the

measured protein at the end of the drug treatment as compared to that at the beginning.

= 50, , which was
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Figure S1. Antiproliferative profile of compound 3b in terms of GP and Logi molar concentration in five
dose assay.
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One Dose Mean Graph Experiment ID: 17070532 Report Date: Aug 03, 2017
Panel/Cell Line Growth Percent Mean Growth Percent - Growth Percent
Leukemia

CCRF-CEM 53.43
HL-60(TB) 83.48
K-562 59.23
MOLT-4 46.22
RPMI-8226 60.59
SR 48.72
Non-Small Cell Lung Cancer
AB49/ATCC 72.56
EKVX 85.81
HOP-62 95.06
NCI-H226 98.54
NCI-H23 90.95
NCI-H322M 91.93
NCI-H460 89.51
NCI-H522 37.89
Colon Cancer
COLO 205 107.08
HCC-2998 103.70
HCT-116 61.88
HCT-15 93.93
HT29 46.57
KM12 80.33
SW-620 89 .48
CNS Cancer
SF-268 83.76
SF-295 109.94
SF-539 93.11
SNB-19 84.55
SNB-75 80.78
U251 59 41
Melanoma
LOX IMVI 78.64
MALME-3M 89 .46
M14 94.04
MDA-MB-435 81.32
SK-MEL-2 95.15
SK-MEL-28 92.44
SK-MEL-5 78.99
UACC-257 52.91
UACC-62 82.19
Ovarian Cancer
ROV1 95.26
OVCAR-3 91.30
OVCAR-4 82.55
OVCAR-5 112.92
OVCAR-8 71.43
NCI/ADR-RES 96.37
SK-OV-3 100.88
Renal Cancer
786-0 94 .62
A498 104.38
ACHN 95.01
CAKI-1 79.04
RXF 393 92.63
SN12C 92.61
TK-10 112.60
Uo-31 71.26
Prostate Cancer
PC-3 89.21
DU-145 80.84
Breast Cancer
MCF7 67.91
MDA-MB-231/ATCC 68.25
HS 578T 84.33
BT-549 72.52
T-47D 63.82
MDA-MB-468 83.81
Mean 82.32
Delta 4443
Range 75.03
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Figure S2. 60 NCI cancer cell lines based antiproliferative activity of curcumin analogue 3a in single dose
assay at 10 uM.
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One Dose Mean Graph Experiment ID: 14100365 Report Date: Oct 23, 2014
Panel/Cell Line Growth Percent Mean Growth Percent - Growth Percent
Leukemia
CCRF-CEM 1.77
HL-60(TB) 5.32
K-562 9.25
MOLT-4 12.24
RPMI-8226 21.30
Non-Small Cell Lung Cancer
AB49/ATCC 27.29
EKVX 52.39
HOP-62 32.75
HOP-92 89.07
NCI-H226 87.15
NCI-H23 4394
NCI-H322M 58.14
NCI-H460 14.22
NCI-H522 -13.62
Colon Cancer
COLO 205 106.58
HCC-2998 74.91
HCT-116 9.13
HCT-15 13.17
HT29 31.26
KM12 17.89
SW-620 27.10
CNS Cancer
SF-268 41.81
SF-295 51.62
SF-539 6.72
SNB-19 38.85
SNB-75 32.61
U251 26.03
Melanoma
LOX IMVI 27.59
MALME-3M 51.86
M14 497
MDA-MB-435 -36.25
SK-MEL-2 21.38
SK-MEL-28 34 .53
SK-MEL-5 9.04
UACC-257 75.22
UACC-62 2547
Ovarian Cancer
IGROV1 3439
OVCAR-3 13.62
OVCAR-4 51.51
QOVCAR-5 62.30
OVCAR-8 32.79
NCI/ADR-RES 23.89
SK-OV-3 60.74
Renal Cancer
786-0 32.08
A498 82.47
ACHN 26.03
CAKI-1 38.06
RXF 393 23.01
SN12C 3145
TK-10 63.84
Uo-31 2267
Prostate Cancer
PC-3 28.43
DU-145 27.23
Breast Cancer
MCF7 15.63
MDA-MB-231/ATCC 36.53
HS 578T 28.71
BT-549 31.37
T-47D 34 83
MDA-MB-468 3468
Mean 33.54
Delta 69.79
Range 142.83
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Figure S3. 60 NCI cancer cell lines based antiproliferative activity of curcumin analogue 3b in single dose
assay at 10 uM.
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One Dose Mean Graph Experiment ID: 17070832 Report Date: Aug 03, 2017
Panel/Cell Line Growth Percent Mean Growth Percent - Growth Percent
Leukemia
CCRF-CEM 3.42
HL-60(TB) 15.17
K-562 9.45
MOLT-4 11.09
RPMI-8226 -0.21
SR 13.21
Non-Small Cell Lung Cancer
AB549/ATCC 42.95
EKVX 61.25
HOP-62 62.87
NCI-H226 82.67
NCI-H23 51.29
NCI-H322M 82.70
NCI-H460 18.29
NCI-H522 7.32
Colon Cancer
COLO 205 51.27
HCC-2998 102.63
HCT-116 -53.67
HCT-15 25.51
HT29 3.50
KM12 41.38
SW-620 18.00
CNS Cancer
SF-268 37.12
SF-295 83.42
SF-539 29.01
SNB-19 48.68
SNB-75 71.80
U251 9.71 ———
Melanoma
LOX IMVI 9.11
MALME-3M 52.27
M14 29.48
MDA-MB-435 27.85
SK-MEL-2 84.47
SK-MEL-28 57.99
SK-MEL-5 35.40
UACC-257 25.01
UACC-62 31.10
Ovarian Cancer
IGROV1 4282 L
OVCAR-3 13.76
OVCAR-4 76.71
OVCAR-5 115.18
OVCAR-8 0.43
NCI/ADR-RES 51.65
SK-0V-3 66.09
Renal Cancer
786-0 20.07
A498 108.03
ACHN 65.82
CAKI-1 54.99
RXF 393 22.66
SN12C 36.92
TK-10 77.69
U0-31 42.85
Prostate Cancer
PC-3 38.03
DU-145 47.55
Breast Cancer
MCF7 2292
MDA-MB-231/ATCC 54.79
HS 578T 51.89
BT-549 18.97
T-47D 47.40
MDA-MB-468 43.79
Mean 40.74
Delta 94.41
Range 168.85
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Figure S4. 60 NCI cancer cell lines based antiproliferative activity of curcumin analogue 3c in single dose
assay at 10 uM.



