&5

ELSEVIER

Contents lists available at ScienceDirect
Engineering

journal homepage: www.elsevier.com/locate/eng

Engineering
( 9.

|

Views & Comments

BEEFRSIREFNXXEERIDECIFESE

AR, 5K, o, ERER®

¢ Key Laboratory of Precision Nutrition and Food Quality, Department of Nutrition and Health, China Agricultural University, Beijing 10083, China
b Department of Population, Family and Reproductive Health, Johns Hopkins University Bloomberg School of Public Health, Baltimore, MD 21205-2179, USA

P GUE IR AN e BN T H R “ — 1817 1975 5
EHFSRZAMAER B ERR. @RR. EETT
AEREWAERR) WHEE, £ ERRE. b7
RZESE, SeMIFEIE TR R T AT R0 AR A i
Ak, MR ERA SR BN A E . RS IR
B, &R B R A MA R E R S R
Ry HIENEACRE B LE TR T R TR E
FREEWT FUREAL A PR R R, B R R AR
SEH, BEREHEIG. B, . EYEY T
FEICE IR TRESE T . 3 IR BERL & R 3R T ERAT TR 55 4
NEE TR TR AfE

1. R R RAVEEEFIS

BIE R MV E KRR E  RYERE. Fa K LL
oA i S R RE R R b R R E R . BB IR
AR IFGER KA, IR RAES TR SIK — R
e AC RIS 0, A3 A v . oIV < e S5 08 T 0
JOd RAT. 5L, SR R R A B 1A
PES S BUARCBR HLoT MU0 B B 3. BLPE 1941 47,
FEEEXR RS TR RS E (RDA), R
RSV AR R IR S . IS, RDARFLE
TOH, SO S E AL E (USDA) 5 TAE A LR
ZH8 (HHS) T 2020 F K Ai[1].

R LA HE T RDA, {HE FARGUR AL 7E S8R
BABERTZ AR, 1SR EE AR . — Tk
XF 4Bk 195 T WF I RGE S IT R, B X R 2
RO ML R < 2 BB DR B i i (1) BB B [N 2] B
DN ¥ 5 I R S B A SR W R T, E
FARFOKEMAN . Hlan, #HE20184, FEEW
e AR AL 77 R AN AR Tk 419 JI R [3]. AR ERYE
] PAY M b 7 ) 0 L) 2 DR 21%, 40 M X
TS 80% [4]. 4EEEC. HAEED. EO4ER. %
AR . Omega-3 JERTER . #% M BIRAEAE R E AR A W
MAN RN AL (4]0 (H2, REE AR Tz A I A48
R E T NEE, AN ESE R R E. KE W
Bl % TAE4L CUSPSTE) %14 fekt B it N 4 A2 % 8kl 1 i
eI 84 T 5T (FLGNN 739 803 &N FFE &R
GUIPELRIR[SIR I : B-THEE IS 22 b 70 77 wT B 3 0 i e A o0
I B FET KUK, T 4k 2E 2 D A 4EAE &R E 5 42 (R 3T
To O I S B RE R AE R 3 M Sk [6]. X
179 TG T4 2 2 51 W o 4 70 70017 ¥ 4o 0L/ 55 1D BB AL
SHERIG AT BRI R, Ea%ER. . #ER
C Je#E A 3 D B b 78 068 AR o I /85 2 995 XU TE 8 25 001
[7]. AXFITR AL, WFER T TR R LA & B8], (IR
TE TR A5 77 TH] 28058 T Bk A I R 5 7 R S B st
s 5. fEMHRIRAN BAK. MTHFR C677T 532541 5 H.
A I it I TR SR AL IBUSRE (R B A v, 7 I R T e A o XU

2095-8099/© 2024 THE AUTHORS. Published by Elsevier LTD on behalf of Chinese Academy of Engineering and Higher Education Press Limited Company. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Ya3CJF 3 Engineering 2024, 42(11): 12-14

5| i 43¢ : Yun Song, Hao Zhang, Huiyuan Guo, Xiaobin Wang. Envisioning the Intersectionality and Synergy of Precision Nutrition and Engineering. Engineering,

https://doi.org/10.1016/j.eng.2024.04.021



16

B AR 21% (KB =079, 95% B {5 X A: 0.68~
0.93) [9]. AHLLZ N, FEMERAKSFRCE M AR (g i
R SR AL B SR B R D HR, b TR RN TR AR TR B A
W A R [7] -

KHILLK, BEEERIRBLRRT “—I10)” 1
3, X PR Z X AR K S PR e 5 8 77 5 SR J7 T
MER, SSFEEFAAANL. LRBCRE[10]. EF
I, SEAAHEIRVE FRAN R T R AT Re 0 AR A w4l
AR B R A R R 0 SR F . DA SCERE H I
FAE WA T JE GO, 38 B IT MOl 3% 53 2 3 I 2
#H, MIEEE T, i, EEES AR AR T
CREUEE FREW [11], HAZO B FRTE TR VA5 A0S
FEMHRFT R, WM ESE R A TR, Nk
B IR ROR U TSR PR . X bR B B IR (AR
(NN

2. K EEFHIPEAIE

HE TR 18 37 1 B KPR R AE T A2 R s HL A IE 1R}
SAURYE, ONIRARSZEE . A JE DA BUR KR & B IR LR
S WME AR, MEEFRFREZ ‘ARt £
e Frem, XBE “RILIZRBRER” &4 a i B ais
T, LGEFRFEMAME TR ERE, PUEAE
o AKRMATBMNE—ERZMMFER ST PA K
fE. X A SN2 HERRES. Hik, BiEE
I I SR T I8 RS 2 4 FE RO R4 . S Y 45
Z W A RAE A LRI (Allof Us), ZiFRIgIA
BN, 250 2 4 B R 5 1 4 8 1 U ) BA 31 7F
FE[12].

BATIEIL N HEBHE AEE 77 K FE 1 75 BT LB I A [13].
B T G PR AN AT 3 2 s A IRE AR R AR AL, RV

Longitudinal =
multidimensional Neighborhood Data analysis '
data

Family
Individual

Molecular

Precision
nutrition

@ Prenatal @ Infancy ‘% Childhood 4#¢ Adult

Biomarkers

haracteristics

Social support

Environment .W

Individual nutritional needs can be affected by —
each of dimensional factors and life stages

B 1. SEMIAN A IR 7 RN 2 4R I8 R A B BUR 3R

U PR AP DL R R A 2 B e, AU 2
HARAS WEY A A R R H a5 S A
ARV, NAEAR T 7 2 T B E TR0 N SR R 5
LB 725 1 N D S 5 S 1 D R A A € ERS R L2
Wi R B AT o 2 SR T R AL s SR, A7 UK
s AR RIS A RIS TR A KHLE. [
I, GEitIriE. mtERETH . HLER I R AN TR RERI R
e, KRG 7 RN BRWE REEEIRENRE S . JUNE
ZE,  H AR IR 5 2 RO T S I MR 22 % B
A g R 2 3 AR R . D H R o e A ok
5%

3. BEERS IEFIRXME RINECIH
FREE

WME 2 PR, TR S RSHEE IR IR EL R AR - A
e L O FI RN, BT AR TR A T S A R & IR
RIERBEAER], BARQIT .

« REURIRENFIE IR TR v] DU Bk KR E 7
IS B A SR FE T s AT, A A A
ANHSSGIHEIER R SEH; ULEYREAMZ 45
s AR A B

- BEFREWMETEMG. TREE0TAH DT RIEEA
B B VTl 1 PR S AR

« BRI TRESEA B P R M Sk
MR, R EY . LA I MAN TR aER,
HE R AEIE RS HEE IR AE T, A BIIRATZRE 23 1 WL T
T AL, S0 S f P T B O TSR R SR K TR

< FEETFI: AW TRRAE IR TR A B AA]
Wk R AT (BIERERA . BiREE)S
MR, A AN BRI B

TS 2, FEHEE TR B An RS IR R R R
R KAGSAEFRETmELEANK. BlEERE
TR S & RET G s AT K IR EE B 2T N E IR S
T RINAE S, FFMRE TR RO B "]
1 BAESE .

References

[1] US Department of Agriculture. US Department of Health and Human Services.
Dietary guidelines for Americans, 2020—2025. 9th ed. London: SAGE Publications;
2020 Dec.

[2] Afshin A, Sur PJ, Fay KA, Cornaby L, Ferrara G, Salama JS, et al. Health
effects of dietary risks in 195 countries, 1990-2017: a systematic analysis for



L . « Dietary assessment
« Clinical trials

« Cohort studies

= Nutritional biomarkers

Nutritional and

. . = Life-styles, physical activity, sleep
» Electronic health records environmental .
+ Environmental exposures

« Census data assessment

- Vital statistics data

Big data
acquisition
and management

« Dietary guidance
* Nutrition education
« Behavioral modification

Precision

= Nutrient supplement

* Probiotics

* Medical foods

= Follow-up, sustainability

Integration of
precision nutrition
and engineering

interventions

= Multi-omics
= Health conditions

Data analyses
and prediction

« Risk factor identification
= Molecular mechanism

* Biomarkers

» Machine learning

- Artificial intelligence

= Bioinformatics

= Accurate prediction

2. FEHEE IR TR0 XM R B A

the Global Burden of Disease Study 2017. Lancet 2019;393(10184):1958-72.

[3] Manson JAE, Bassuk SS, Manson JE, Bassuk SS. Vitamin and mineral
supplements: what clinicians need to know. JAMA 2018;319(9): 859-60.

[4] Arora I, White S, Mathews R, Arora I, White S, Mathews R. Global dietary and
herbal supplement use during COVID-19—a scoping review. Nutrients 2023;
15(3):771.

[5] O’ Connor EA, Evans CV, Ivlev I, Rushkin MC, Thomas RG, Martin A, et al.
Vitamin and mineral supplements for the primary prevention of cardiovascular
disease and cancer: updated evidence report and systematic review for the US
preventive services task force. JAMA 2022;327(23): 2334-47.

[6] Tanner M. USPSTF recommends against beta carotene or vitamin E
supplements for preventing CVD or cancer in adults. Ann Intern Med 2022;
175(10):JC110.

[7] Jenkins DJA, Spence JD, Giovannucci EL, et al. Supplemental vitamins and
minerals for CVD prevention and treatment. J Am Coll Cardiol 2018;71(22):
2570-84.

[8] Berry RJ, Li Z, Erickson JD, Li S, Moore CA, Wang H, et al. Prevention of
neural-tube defects with folic acid in China. N Engl ] Med 1999;341(20):1485-90.

[91 Huo Y, Li J, Qin X, Huang Y, Wang X, Gottesman RF, et al. CSPPT
Investigators. Efficacy of folic acid therapy in primary prevention of stroke
among adults with hypertension in China: the CSPPT randomized clinical trial.
JAMA 2015 Apr 7;313(13):1325-35.

[10] Xu BP, Shi H. Precision nutrition: concept, evolution, and future vision. Precis
Nutr 2022;1(1):¢00002.

[11] Rodgers G, Collins F. Precision nutrition—the answer to “what to eat to stay
healthy”. JAMA 2020;324(8):735-6.

[12] National Institutes of Health. Nutrition for precision health, powered by the all
of us research program [Internet]. Bethesda: National Institutes of Health;
undated [cited 2023 Jul 30]. Available from: https://commonfund. nih. gov/
nutritionforprecisionhealth.

[13] Song Y, Chen P, Zalloua PA, Li J, Shi H. Precision nutrition: 8 stages and
5 dimensions. Precis Nutr 2023;2(4):¢00057.



