< O R ) 2b

SCIENCE CHINA PRESS

CrossMark

& click for updates

Py P —— B B A SO S E R S

eAl, g, fAY, 24T

1. ER ARBIEIL S Z 438 WRERE, dbat 100085
2. PEBLE AL YUK RIS RGEHTFE T, dLaT 1014005

3. BT E R MAE Y AT R, B AIE TR, B 200032;

4. LUk R B e~ &, dbat 100191
* KA, E-mail: dugs@nsfc.gov.cn; zli@binn.cas.cn

PR PR A R B 5 ) R S TR B R R S
SUHPFEAUR, A TR A fEERRE P RRSE
AT FRARATRIEAR. B RIREA PRTE TR
TG R YIERLEE,  JEA TR T v A BOR SE BN A= i
FEAIREE. PRI, W BR A B2 R B A P B A i % 3 ™
Az BRI PRAE S  BAAR, R EAR RSN IR M Y B %)
L. L ARE S MRATRE TR FE R R B pL].
A I BB METRE A Ry, <Py AR R 2 FE AR AT B
A EGIE R TR AR

1“5 S R i

A HiEA: 2 B giab T2 fp iz, HRAEMK
i sz B 2R EYE SR . kg . 5115,
IR BRSSP A TR AR A A, XS PR S 4s T AW
M. R TR P JCAEATER B, A AT SRy
iR P A R SR e, YRR S
JZAHE T A RS R LA R A ) RS [R) 45 2 K
(Mg . HEMERES), EREKT . AR
BAG RS Y B E R X, RS
HA A=W s 5T (6] ] VZAFAE T AR VR, 7EAH A2 1h 7R AT
TEZ R NIRIETIE S, WLShaE P FIIIERE 1 PR = g
AR HUMEED, SAANIIE S TEASFIINEE; MR
1712 Bl A BN B R R P A e 3 72 A A i,
SMERG. OCMERG. RIERGWIREE TG, Hue
IR AT A R —, JRAERRRS . PRI, RIS
A A SRR ).

BIRWEIE S A LA A Sl I LR 2 S R oA
AT iz gl A7 FRE R Y P2 U R,
B2 R rhoAHER Y, PRI SEPR AR T 22 7 261
WK, PR A B 2R AE S A Al 3. TR UR ek
JEMRI R D, PR TOROR S A e 2 A R KA.
19454F, A MW E G Vo L T /B What Is Life? with
Mind and Matter and Autobiographical Sketchesf) %ﬂ;[ﬁ]’ TEH A

© 2024 (PIEREE) Akt

BAY ErusaHEEsER
LRIREHZ MK, FER.
KR RE AR AR R
EARERARN S BREREH®
FIAUH, 48 % & 4 B U 5 3
X

R vENEREL AR
RERRFFLHE, FER. 5
e INL S T E T LSt 2
P SR, A
R R R A R A T

fhR iz YA S AT E fr i %2, IR AR R
FEIRYE . A PR A PR LR R, IE SR e R 1 I
IRBYHT e A BT B S T, SO SR AR
FAXSTERATH BAMNT T AL R (deoxyribonucleic acid,
DNA)/M T AU s R S8 TF T4 T AR
FPae. IXSTER IR BREREAR . T B AR
(14— 2 0 5 T B B R - Bt TR I T A 0 B 5T
HISET], KA PR AT BRI A 5.

RAETFFEA G EIANRBE A i) & 2B 5 K g o) 3
2B, JF O BEE IR Tz T TSR,
SR YrEAE ) 2 VR AT AC P FT 4k,  HA & 7r i 47
HeA BB IR . ARG« Wy BB ST A,

www.scichina.com  csb.scichina.com


http://www.scichina.com
http://csb.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/TB-2024-0109&amp;domain=pdf&amp;date_stamp=2024-04-28

B 1 SRR AT PRSI, AL T LAz h, HA Sl s A AR E S
Figure 1 Similar to the environmental conditions and operating states of the Earth, cells not only exist in various physical fields, but also generate a
variety of physical signals themselves
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Figure 2 The biological regulatory mechanism of physical stimulation. There are regulatory mechanisms through “receptor activation and signal
transduction pathways” similar to those in “chemical biology”; they can also directly act on and alter the structure and function of tissues, cells,

subcellular components, molecules”® !
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Physical biomedical science is an emerging interdisciplinary research field that deeply integrates physics and biomedicine,
and incorporates knowledge and technology from physical sciences in multiple fields such as materials science, chemistry,
information science, and mechanical engineering. Starting from the development process of modern interdisciplinary
research between physics and biomedicine, this paper clearly proposes that “physical biomedical science”, as a cutting-
edge interdisciplinary subject, its scientific connotation is to reveal the physical laws of life phenomena and use physical
methods and technologies to control the process of life activities. Through comparison, the differences in research
paradigms, research methods and research objects between “physical biomedical science”, “biophysics” and “chemical
biology” are also clarified. From the perspective of research scope, “physical biomedical science” focuses on the analysis
of endogenous physical signals generated along with life activities; as well as exploring the regulatory effects of exogenous
physical fields on cells, tissues, organs, and individuals and revealing the underlying mechanisms. Specifically, the authors
summarize four important research directions of “physical biomedical science”. (1) Discovering the targets of physical
stimulation: In addition to receptors that specifically sense physical stimuli, exogenous physical signals can also directly
interact with a variety of biological macromolecules, thereby changing the conformation of biological molecules and
regulating life activities. The study of targets that respond to physical stimuli also lays the foundation for the development
of emerging technologies such as optogenetics, electrogenetics, and magnetogenetics. (2) Exploring the biological
regulatory effects and mechanisms of physical stimulation: Physical stimulations have regulatory mechanisms through
“receptor activation and signal transduction pathways” similar to those in “chemical biology”; they can also directly act on
and alter the structure and function of tissues/cells/subcellular components/molecules. (3) Detecting extremely weak
physical signals in life activities: Exploring the changing patterns of endogenous physical signals under physiological and
pathological conditions provides a basis for revealing the occurrence and development of diseases, and also provides
theoretical guidance for disease treatment strategies based on physical stimulation. (4) Developing new physical diagnosis
and treatment techniques: Design and manufacture highly integrated bioelectronics that can apply physical stimulation or
detect physical signals to meet the development needs of digitalization, personalization, intelligence, and portability of
medical devices. At the end of this paper, challenges and urgent scientific issues that need to be solved in “physical
biomedical science” research are also summarized. The authors hope that through the innovation of research mechanisms
and the forward-looking layout of research directions, “physical biomedical science” is expected to become a leading and
world-class competitive discipline in the future.
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