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Rank Journal Yeal TLCS TGCS
1 J Wortsman ‘The American Journal of Clinical Nutrition 2000 1,042 2,258
2 Shamik J Parikh ‘The Journal of Clinical Endocrinology and Metabolism [ 266 479
3 Andjela T Drincic Obesity 2012 256 426
4 Marieke B Snijder ‘The Journal of Clinical Endocrinology and Metabolism 2005 231 523
5 Sonia Arunabh ‘The Journal of Clinical Endocrinology and Metabolism w8 228 470
6 Susan Cheng Diabetes |0 | 204 370
7 C P Earthman ‘The International Journal of Obesity 2012 195 305
8 Ramin Alemzadeh Clinical and Experimental 2008 167 317
9 Armin Zittermann ‘The American Journal of Clinical Nutrition 2009 141 412
10 Miriam Blum International Journal of Endocrinology and Metabolism 2008 139 296
11 Simon Vanlint Nutrients 2013 134 250
12 | Cherlyn Ding ‘The British Journal of Nutrition 2012 131 26
13 M F McCarty Medical Hypotheses 2003 123 216
14 [ L Wamberg ‘The International Journal of Obesity 2013 115 166
15 Jared P Reis Pediatrics |00 | 114 267
16 | Christy B Turer Pediatrics 2013 114 198
17 Anthony M Belenchia The American Journal of Clinical Nutrition 2013 109 210
18 | Kari E Wong Endocrinology and Metabolism 2009 105 194
19 Kari E Wong ‘The Journal of Biological Chemistry C 103 140
20 Carmen ] Narvaez Endocrinology 2009 102 177
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TLCS iGES: Average TLCS

1 United States 1,641 12,734 90,369 7.76
2 United Kingdom [ 476 1,946 23,660 4.09
3 Australia 325 1,675 12,851 515
4 Italy 483 1,256 15,239 2,60
5 Canada | 295 1,190 11,581 | 4.03
6 Norway 105 1131 5261 1077
7 Spain | 317 1,041 11,809 | 328
8 China 497 1,029 9,448 207
9 France 184 923 11,939 5.02
10 Netherlands 182 838 12,590 4.60
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Rank Institution TLCS TGCS Average TLCS
1 Boston University 44 1,643 4,800 37.34
2 Harvard University 104 1353 10438 1301
3 Tufts University 45 653 3244 1451
4 University of Tennessee 46 645 3237 14.02
5 University of Tromso 20 506 1,906 253
6 University of Minnesota 33 493 1,666 1494
7 Creighton University 2 482 2175 20.96
8 Mayo Clinic 54 449 2449 831
9 Brigham and Women's Hospital 7 432 5310 6.08
10 University of California, Los Angeles 24 420 2,919 175
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Rank Name Institutions Publications NLES
1 Nasser M. Al-Daghri King Saud University 4 45 1,140
2 Giovanna Muscogiuri The Catholic University of America 2 251 1,133
3 Yue Chen Hunan Normal University 2 296 883
4 Wang Y Johns Hopkins University 76 436
5 Colao A Universita degli Studi di Napoli Federico 11 12 830
6 Alokail MS King Saud University 2 1 719
7 Luigi Barrea Universita degli Studi di Napoli Federico 1T u 11 729
8 Y Zhang Xi'an Jiaotong University s 2 457
9 Omar § Al-Attas King Saud University 2 1 654
10 Barbora de Courten Monash University 2 155 664
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Rank

10

ournal
Nutrients
Obesity Surgery
PLOS ONE
Journal of Clinical Endocrinology and Metabolism
American Journal of Clinical Nutrition
British Journal of Nutrition
Frontiers in Endocrinology
International Journal of Molecular Sciences
Journal of Steroid Biochemistry and Molecular Biology

European Journal of Clinical Nutrition
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Name Company and Cat no. Application

Anti-p21"" Santa Cruz, sc-6246 1:200 (IHC), 1:500 (WB)
Anti-Ki-67 Abcam, ab16667 1:1,000 (IHC)
Anti-CARNS1 Abbexa, abx129855 1:50 (IHC)
Anti-CNDP2 Proteintech, 14925-1-AP 1:1,000 (IHC)

‘ Anti-yH2A.X Servicebio, GB11365-100 1:100 (IF), 1:500 (WB)
Anti-Nrf2 Santa Cruz, sc-365949 1:500 (WB)

AmiHO1 Abcam, ab189491 | 1:2000 (WB)
Anti--actin Proteintech, 66009-1-Ig ‘ 1:5,000 (WB)
Anti-8-OHdG Santa Cruz, sc-66036 1:300 (IF)
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Homo gene Primer sequences (5' > 3

IL-1p Forward TGTACCTGTCCTGCGTGTTG
Reverse ACGGGCATGTTTTCTGCTTG

IL-6 Forward CAATGAGGAGACTTGCCTGGT

Reverse GCAGGAACTGGATCAGGACT
L8 Forward ACACTGCGCCAACACAGAAATTA

Reverse TITGCTTGAAGTTTCACTGGCATC

IL-18 Forward TCTTCATTGACCAAGGAAATCGG

Reverse TCCGGGGTGCATTATCTCTAC

TNF-a Forward TATCCTGGGGGACCCAATGT
Reverse AAAAGAAGGCACAGAGGCCA

Nrf2 Forward GTGTGGCATCACCAGAACAC
Reverse GACACTTCCAGGGGCACTAT

HO-1 Forward AGTCTTCGCCCCTGTCTACT
[ Reverse CTTCACATAGCGCTGCATGG

NQO1 Forward AACACTGCCCTCTTGTGGTG

Reverse GCTCGGTCCAATCCCTTCAT
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Cancer type

BCAT1 BCAT2

BCKDH BCKDH Other metabolic

Regulatory mechanism

lung cancer
Hepatocellular
carcinoma

pancreatic cancer

Leukemia

‘ Colorectal Cancer
‘ Breast Cancer

1 1
i 1
1 1
Z 1
1 i
7 =

targets
— 1 —
1 1 PPMIKT, CPT1A],

LATIT

- 1 PPMIK|, LATIT
- T Csymbiosum
T | - | PPMIKT, SLC7AST
1 | 1 LARS|, LATIT

mitochondrial respiration and biosynthesisT,
ROS levels|, EMTT, glycolysis|

mTORCIT, acetyl-CoA synthesis], epigenetic
‘modifications

mTORCIT, acetyl-CoA
MAPKT, EMTT, MEK-ERKT
aKGT, mTORCIT

mitochondrial biogenesisT, ATP production?,
mitochondrial ROS |
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Cancer type

Inhibitor

Mechanism of drug resistance

Drug resistance
target

NSCLC (Non-small cell lung
cancer)

Liver cancer

BCAT1 inhibitor WQQ-345 (Zhang et al., 2024a)

BCAT! inhibitor (Nishitani et al., 2013)

Glycolysis

Inhibition of mTOR complex 2

Osimertinib

5-FU

Glioblastoma

Breast cancer

Breast cancer

BCATI inhibitor (Bagchi et al,, 2021)
LATI inhibitor JPH203 (Stine et al., 2022)

BCKDK inhibitor (Ibrahim et al., 2023)

BCKDK-BCAT1

Leucine uptake and mTORCI signaling

mTORCI-Aurora axis

Temozolomide (TMZ)
Aromatase inhibitors (AT)

Paclitaxel

Breast cancer PELP1 (Proline, Glutamic acid, Leucine-rich Protein 1) Serine/Threonine protein kinase mTOR Estrogen receptor (ER)
(Gonugunta et al,, 2014)

Bladder cancer LREN2 (Yu et al,, 2023) Anti-tumor immunity PD-1 immunotherapy

Breast cancer BCKDK inhibitor (Biswas et al., 2021) Inhibition of protein translation, mitochondrial | Doxorubicin

AML (Acute Myeloid
Leukemia)

Refractory T-ALL

BCATI (Tosello et al,, 2024)

BCAT! inhibitor (Wang et al., 2024b)

dysfunction

Regulation of histone methylation

Key transcription factor regulating autophagy

PARP inhibitor

Elthrombopag targeting
TEEB
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Nutrient

Omega-3 Fatty Acids

Effect

Cardiovascular Health

Mechanism

Improves endothelial function, reduces LDL oxidation

Cognitive Health

Anti-Inflammation

Activates PI3K/AKt signaling, increases BDNF levels

Produces resolvins, inhibits NF-kB

Vitamin A Vision Support Forms rhodopsin, maintains retinal health
Immune Function Strengthens epithelial barriers, enhances T-cell activity
Cellular Regulation Activates RARS/RXR, regulates cell differentiation
| Anti-Inflammation Modulates NF-xB, reduces chronic inflammation
Vitamin C Antioxidant Scavenges ROS, regenerates Vitamin E
Immune Support Enhances T-cell activity, boosts interferon production
Cardiovascular Health Activates eNOS, prevents LDL oxidation
Vitamin D | Bone Health Enhances calcium absorption, strengthens bones
Immune Regulation Produces antimicrobial peptides, reduces inflammation
Cognitive Support Promotes neuronal repair, reduces neurodegeneration risk
Vitamin E Antioxidant Neutralizes ROS, prevents lipid peroxidation
Cardiovascular Benefits Improves endothelial function, reduces LDL oxidation
Immune Support Enhances T-cell function, reduces inflammatory cytokines
Vitamin K2 Bone Mineralization Activates osteocalcin, promotes calcium binding in bone matrix
Cardiovascular Health Activates MGP to prevent arterial calcification, improves arterial elasticity
Calcium Homeostasis Regulates calcium distribution between bones and arteries
Coenzyme Q10 Energy Production Facilitates ATP synthesis by supporting electron transport
Antioxidant Neutralizes ROS, protects mitochondrial membranes
Cardiovascular Health Enhances nitric oxide production, reduces lipid peroxidation
Neuroprotection Stabilizes mitochondria, reduces oxidative neuronal damage
Selenium Antioxidant Activates GPx, reduces ROS and oxidative stress
Immune Support Enhances T-cell proliferation, balances cytokine levels
Cognitive Protection Shields neurons, mitigates neuroinflammation
Mitochondrial Health Promotes fusion, prevents protein misfolding
Zinc Immune Support Enhances T-cell activity, balances cytokine production

DNA Repair

Acts as a cofactor for DNA synthesis and repair enzymes

Antioxidant

Stabilizes cell membranes, supports SOD activity

Tissue Integrity

Regulates MMPs, prevents tissue stiffness and fibrosis
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Natural products

Effect

Mechanism

Resveratrol Longevity Support Activates SIRT1, enhances mitochondrial function
Cardiovascular Health Improves endothelial function, reduces LDL oxidation
Neuroprotection Reduces oxidative stress, protects neurons from inflammation
Anti-Inflammatory Action Inhibits NF-B, lowers pro-inflammatory cytokines
Curcumin Neuroprotection Promotes amyloid clearance, reduces oxidative stress
Anti-Inflammation Inhibits NF-kB and COX-2 pathways, lowers cytokine levels
Antioxidant Scavenges ROS, boosts antioxidant enzyme activity
Mitochondrial Health Induces mitophagy through PINKI/Parkin pathway
Quercetin Antioxidant Scavenges ROS, prevents oxidative damage to lipids and DNA.
Anti-Inflammation Inhibits NF-kB, reduces pro-inflammatory cytokines
Cardiovascular Health Enhances endothelial function, reduces LDL oxidation
| Neuroprotection Protects neurons, reduces oxidative stress and inflammation
Ginseng Stress Reduction Modulates HPA axis, lowers cortisol levels
Cognitive Enhancement Protects neurons, improves synaptic plasticity
Antioxidant Reduces ROS, enhances cellular resilience
Immune Support Enhances NK cell activity, strengthens immune defenses
Kaempferol Antioxidant Scavenges ROS, protects cells from oxidative damage
Anti-Inflammation Inhibits NF-xB and MAPK pathways, reduces cytokine levels
Neuroprotection Enhances BDNE expression, supports synaptic plasticity
Apigenin Antioxidant Neutralizes ROS, prevents lipid and DNA oxidation

Green Tea Extract

Anti-Inflammation

Inhibits NF-kB, reduces pro-inflammatory cytokines

Neuroprotection

Antioxidant

Enhances BDNE expression, supports neuronal survival

Neutralizes ROS, protects DNA and lipids from oxidative damage

Anti-Inflammation

Inhibits NF-B, reduces pro-inflammatory cytokines

Cardiovascular Health

Enhances endothelial function, reduces LDL oxidation

Neuroprotection

Protects neurons, reduces oxidative stress and neuroinflammation

Alpha-Lipoic Acid

Metabolic Regulations

Activates AMPK, enhances glucose uptake and insulin sensitivity

Antioxidant

Anti-Inflammation

Scavenges free radicals, regenerates antioxidants

Modulates NF-xB signalin, reduces inflammation, protects tissues

Astaxanthin

Antioxidant Neutralizes ROS, protects lipids, proteins, and DNA.

I Neuroprotection Reduces neuroinflammation, supports neuronal survival
Cardiovascular Health Prevents LDL oxidation, enhances endothelial function
Skin Health Reduces UV-induced damage, improves skin elasticity
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Nutrient/Natural
product

Disease

Key findings

References

Omega-3 Fatty Acids

Dry Eye Disease

Improves dry eye symptoms,
tear film stability, and tear
production

Clinical
(RCTs)

Eicosapentaenoic acid (EPA)
128~1,440 mg
Docosahexaenoic acid
(DHA) 99~1,050 mg

1200 1U/d, 2000 TU/d

Brignole-Baudouin et al. (2011),
Bhargava et al. (2013), Bhargava
and Kumar (2015), Bhargava
et al. (2016a), Bhargava et al.
(2016b), Giannaccare et al. (2019)

Vitamin D Alzheimer’s disease, Enhanced cognitive function, | Clinical Annweiler and Beauchet (2011),
Parkinson's disease Stabilized Parkinson's disease | (RCTs) Annweiler et al. (2012), Suzuki
et al. (2013)
Vitamin E Alzheimer's Disease Slowed functional decline in | Clinical 1000 1U twice a day Sano et al. (1997), Grundman
Alzheimer's disease (RCTs) (2000), Dysken et al. (2014)
Coenzyme Q10 Cardiovascular disease, Improved mitochondrial Clinical 200~1,200 mg/day Shults et al. (2002), Mortensen
Parkinson's disease function and vascular healthin | (RCTs) et al. (2014)
heart failure
Slowed functional decline in
early Parkinson’s with
1,200 mg/day CoQ10
Curcumin Alzheimer's disease Enhanced cognitive function | Clinical 300~1,500 mg/day Hishikawa et al. (2012), Cox et al.
(RCTS) (2015), Rainey-Smith et al.

(2016), Voulgaropoulou et al.
(2019)
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Cases/controls (ratio 1:1) Crude model Adjusted model

OR (95%Cl) p-value OR (95%Cl) p-value

Taurine (per SD) 1,391/1,391 0.86 (0.78, 0.93) <0.001 084 (0.75, 0.91) <0.001

Quartiles of taurine (ug/mL)*

Q 368/327 Ref. Ref.
@ 350/344 089 (071, 1.11) 0287 091 (071, 117) 0497
Q@ 341/357 0.83 (0.66, 1.03) 0090 050 (061, 1) 0048
o 3321363 0.78 (0.62, 0.98) 0034 072 (053, 092) 0007
P for rend 1 0.028 0002
SAM (per SD) 1,391/1,391 109 (1.00, 1.19) 0051 107 (0.96, 1.19) 0208

Quartiles of SAM (ng/mL)®

Q 351/383 Ref. Ref.
@ 350333 115 (0.94, 1.42) 0411 | 12009515 0125
@ 330352 105084130 0123 114 (0.89, 1.46) 0300
Q 360323 s (w15 00 127 (097, 1.67) j 0.085
P for trend 0.107 0.124

Cysteine (per SD) 1,391/1,391

Quartiles of cysteine (jg/mL)* 1.03 (0.93, 1.13) 0.580 | 1.01 (0.90, 1.13) 0.747
Q 355/340 | Ref. Ref.
Q@ 335/362 0.88 (0.70, 1.10) 0265 0.85 (0.67, 1.09) 0220
@ 349/346 097 (0.75, 1.26) 0831 097 (0.71, 1.31) | 0936
Q 352/343 0.99 (076, 1.31) 0963 ‘ 0.95 (0.70, 1.30) 0786
P for trend 0647 0392

Note: Models were adjusted for taurine, §-adenosylmethionine, body mass index, smoking status, alcohol drinking, systolic blood pressure, triglycerides, cholesterol, uric acid, fasting blood
glucose, high-density lipoprotein cholesterol, creatinine, albumin, alanine aminotransferase, cysteine, sleep quality, antihypertensive drug usage, and family history of cancer.

*Quartile for taurine: 0 < QI<11.72 pg/mL < Q2<15.34 pg/mL < Q3<19.14 pg/mL < Q4.

*Quartile for SAM: 0 < Q1<5.72 pg/mL < Q2<8.69 yg/mL < Q3<11.89 pg/ml < Q4.

‘Quartile for cysteine: 0 < Q1<8.40 pg/mL < Q2<12.26 pg/mL < Q3<15.84 pg/mL < Q4.
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Digestive system cancer Non-digestive system cancer

Cases/controls OR (95%Cl) Cases/controls OR (95%Cl)
Taurine (per SD) 543/543 083 (070, 0.96) 848/848 085 (0.75, 0.96)
Quartiles of taurine®
Q 1430128 Ref. 2241199 Ref.
Q@ 140132 097 (0.64, 1.40) 2101215 085 (0.62, 1.17)
5} 127/144 079 (050, 1.17) 216/210 084 (061, 117)
e 133/139 080 (052, 1.26) 198224 072 (052, 1.00)
P for trend 0.061 0072
SAM (per SD) 543/543 121 (101, 1.44) 848/848 102 (0.90, 1.16)
Quartiles of SAM®
Ql 133/150 Ref. 216/232 Ref.
@ 1371131 102 (0.70, 150) 2147204 126 (0.93, 1.70)
@ 130138 120 (0.80, 1.80) 2047211 115 (0.83, 158)
Q 1430124 133 (085, 208) 2141201 119 (0.84, 1.70)
P for trend 0561 0271
Cysteine (per SD)* 543/543 102 (084, 122) 848/848 101 (0.8, 1.17)
Quartiles of cysteine®
Q 136/134 Ref. 2191207 Ref.
@ 136/137 0.94 (0.60, 1.43) 201/222 080 (058, 1.11)
@ 132/140 0.97 (059, 1.60) 2141208 0.98 (0.6, 1.43)
@ 139132 094 (055, 1.61) 2147211 102 (0,69, 149)
P for trend 0794 0531

Note: All the OR, values were the adjusted OR, values. Models were adjusted for taurine, S-adenosylmethionine, body mass index, smoking status, alcohol drinking, systolic blood pressure,
triglycerides, cholesterol, uric acid, fasting blood glucose, high-density lipoprotein cholesterol, creatinine, albumin, alanine aminotransferase, cysteine, sleep quality, antihypertensive drug usage,
and family history of cancer.

“The cutoffs of taurine in the digestive system were 11.74, 15.19, and 18.90.

The cutoffs of taurine in the non digestive system were 11.74, 15.19, and 18.90.

“The cutoffs of SAM, in the digestive system were 5.68, 8.82, and 11.94.

The cutoffs of SAM, in the non digestive system were 5.74, 8.62, and 1186

“The cutoffs of cysteine in the digestive system were 8.51, 1247, and 15.92.

The cutoffs of cysteine in the nondigestive system were 8.33, 12.15, and 15.83.
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Name Sequence

miR-34a mimic NC Sense: UUGUACUACACAAAAGUACUG
Antisense: GUACUUUUGUGUAGUACAAUU

Antisense: AACCAGCUAAGACACUGCCAUU

miR-3da mimic Sense: UGGCAGUGUCUUAGCUGGUUGU ‘
‘miR-34a inhibitor NC CAGUACUUUUGUGUAGUACAA ‘

miR-34a inhibitor ACAACCAGCUAAGACACUGCCA
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Primer

Forward primer sequence

TCTTTGCAGCTCCTTCGT

Reverse primer sequence

Actin-Mus GACCCATTCCCACCATC
P53-Mus AACGCTTCGAGATGTTCC | GTTTGGGCTTTCCTCCTT
P21-Mus GATCCCCTTTGCCACTC TCACCAGATTAACCCTCCA
P16-Mus CGTGCGATATTTGCGTTC ACGTTCCCAGCGGTACA
RB-Mus CAAAAGAAGTGCTGAAGGC CCGCTGGGAGATGTTTAC

IL-1B-Mus TGTCCTGATGAGAGCATCC AAGGTCCACGGGAAAGAC
IL-6-Mus AGCCCACCAAGAACGATAG GGTTGTCACCAGCATCAGT
IL-8-Mus CACTCCACTATGGGCTGTT TGGGGCACTGAAGACAA

TNF-a-Mus CGCTGAGGTCAATCTGC GGCTGGGTAGAGAATGGA

FGF21-Mus GGTCAAGTCCGGCAGAG CGCCTACCACTGTTCCAT

GAPDH-Hu CCTTCCGTGTCCCCACT GCCTGCTTCACCACCTTC
P53-Hu GAGGTTGGCTCTGACTGTACC TCCGTCCCAGTAGATTACCAC
P21-Hu ATGA-GTTGGGAGGAGGCA CTGAGCGAGGCACAAGG
P16-Hu GATCCAGGTGGGTAGAAGGTC | CCCCTGCAAACTTCGTCCT
RB-Hu TAAGAATGGCCCTAGAGTGG TGCTACAAAAGAAGGCAAAGT
IL-1p-Hu TGTCCTGATGAGAGCATCC AAGGTCCACGGGAAAGAC
IL-6-Hu, TGAGGAGACTTGCCTGGT GGGTCAGGGGTGGTTATT
IL-8-Hu CAGTGAAGATGCCAGTGAAA CAACCCTACAACAGACCCA

TNF-a-Hu GAGGCCAAGCCCTGGTATG CGGGCCGATTGATCTCAGC

FGF21-Hu TTTCTGTGCTGGCTGGTC GCTGGGCATCATCTGTGT

miR-34a-5p TGGCAGTGTCTTAGCTGGTTG Provided by the kit

*Full name of gene: Actin (actin, beta), P53 (transformation related protein 53), P21 (cyclin dependent kinase inhibitor 14), P16 (cyclin dependent kinase inhibitor 24), RB (RB transcriptional
corepressor 1), IL-1§ (interleukin 1 beta), IL-6 (interleukin 6), IL-8 (C-X-C motif chemokine ligand 15), TNF-a (tumor necrosis factor), FGF21 (fibroblast growth factor 21), GAPDH
(glyceraldehyde-3-phosphate dehydrogenase), miR-34a-5p (microRNA 34a).
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