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Abstract

AMEOENG , BREGBZCNZFEZOERNSREEZMR , #EKOMRFETE+DICH
ABDPOEEBOABICRETZETHD . TNREFOHASO—FNEHHTEELS ,
LA EERORRELRL EXNFEEEKRLTVS .
BIEEUREGBZ BV TXBENTH > EEXAETRPEBROBEOTTREYO/N—RED
WHAERZN , V7 NORBRRRDICEUANETH 212 . LALEYOHRTE ABLE FREBEIAT
, INERENZICLD/N\— ROARIREBENSESZRET D EFRELC , V7 NORREBANFL
EZFLIIRBOLEC LGB 22  EMBZFICSVTERELZEOTBOKL D ICIRA D RE
FROSND .
AMRTRET , EMON—RICETZI D FEMFNEFECEI<SHRE , EPOVY T NCH
TR2NETOERRARITIL—TI1CLD THEOEE, HIREEHEL , ETOEREOHL VERK
ZEZRLE . ZTOFT  EGRNZLCHSTH2ERETRZCHMRELARCENRBEOBICHBTE
BNUZE)HBER , RROETHNZFEZECERENTIEZEBFEBIDENTETHR EVSERIC
Eokz.
F5LERBNIEOERBIAD T, EWOELENTHI MR EER TS LHICLEARPEN
MOAFRARBRENERETETRIPDA/NEHEL L. . TORTREFREAEZHROBHER
2, TNETETHIMBOBRBREZVK DADOEABIASHEBEL L . 2L TEMEREY & SMBE
MOEBROLER , SrVCHROEBREABOEROLEZEL T , E52BEOEYFNEED
BORBREHEREFLBBRINSERIDENTEL . BRENIC  ETOREEZRRTS
EOICRERDFROBT7O-FEWTER T2 THY , LROLEZNET7O—FHFEWTH
dEmUL.
This research aims to reflect on the modern life science from the perspective of philosophy of
science and get closer to the nature of life that conventional research methods have not sufficiently
revealed. That does not mean a criticism from philosophy but means a dialogue between the life
science and philosophy of science to propose a new methodology.
Since the last century, reductionism and mechanism have been the mainstream in the natural
sciences. Therefore the life science has progressed by prioritizing the study of organisms'
hardware at the expense of software research. However, in human science, the picture is slightly
different. While research on hardware, such as molecular and cellular neurosciences, is making
progress, research on software, mainly in cognitive science and psychology, is also developing.
The accumulation and integration of both types of research lead to the further development of
human science.
Hardware and software researches are like two wheels in a car. We need to simultaneously
advance research on life's hardware and software, even outside of human science. In this study,
we first integrated cells' hardware research based on molecular biology and our research on the
software aspects of cells based on the "cell mind" approach to seek a new picture of the nature of
life. We have concluded that it is essential to reject unproductive confrontation between
reductionism/mechanism and holism/objectivism in the modern life science and develop a
philosophical foundation that fosters the future life science.
Then we prepared a paper to develop such a philosophical foundation. The study argues that
holism and teleology play an essential role in understanding the cell, the basic unit of life. We
regarded goal-directedness as cells' purpose and extracted the cell minds encompassing it from
several examples. We compared the variety of minds, such as unicellular/multicellular and
cellular/human minds, and shed new light on the similarities and differences among various living
entities. Finally, we discussed that a molecular approach alone is insufficient to investigate the
nature of life and that a psychological approach in a broad sense is effective.
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1. BREREEOHE

ARRDODEME, REEGRZCHZEZOBRANOREETMR, XOARFAEATITRICARGI-ERDAREICAFET
BIETHD. TNIFEZOANLD—AMGIHAITEGLS, CLAFHLGHERDREZERLMFEERL TS,

ATEAC IR E MR ICEVTHEN THORET TR CEMROBEDO T TIENDN—FENMNERSH, YIFOTRRITER
MZBYAETHoT=. LALEYID R THLAMEFEHIN T, EERZPICEZN—FORARLSRENTESEZRITHERBEC, V
TrFOHRBBHBZLGELRDICRBOLT CEFGA S £EHBRICEVTIHEZEOMBDLSITIRADRBEAKROHLN
3.

AHARTIEIETS, EYON—FICETEIRFEDFNLGFERICEIHRL, EYOVIMNIBETINETORRARS IL—TI2&
SIHROERIMELEZREL, ERDAEDHLOMEGRERRKL. TOHRT, ERRPICHETIETER CHEMREESEROE
HIEREDRICH AT EBLHIERYBZ, RERODEGHFEEOCREMNLIREZRBIDENFETHHEVRERICEST-.

EOLERBENIREOREBICANTT £ER0OEAEMNTHOIMIBEER T H-OIC2 AR PLBMRATARGREER =T LE
RIDMIEMEL:. TOHTHEREAMEZMROBMERER, TNEEETHIMBROBEZVONDEAKFIMHME LS.
ZTLTHEMREMESHREYDEROLR, SIUHROBEREAROEROLKREZELT, EGSEHENAEYZHREDHD
HEREMEREH-LBANCERTHENTE . &REMIC, EMOAREEFERT IOIE L FROGTIO—FLIFTIE
F+HTHY, REOLDBZNLETIO—FHENTHSERLT.

2. HREBRREROBE FFHR)

This research aims to reflect on the modern life science from the perspective of philosophy of science and get closer to the nature
of life that conventional research methods have not sufficiently revealed. That does not mean a criticism from philosophy but means
a dialogue between the life science and philosophy of science to propose a new methodology.

Since the last century, reductionism and mechanism have been the mainstream in the natural sciences. Therefore the life science
has progressed by prioritizing the study of organisms’ hardware at the expense of software research. However, in human science, the
picture is slightly different. While research on hardware, such as molecular and cellular neurosciences, is making progress, research on
software, mainly in cognitive science and psychology, is also developing. The accumulation and integration of both types of research
lead to the further development of human science.

Hardware and software researches are like two wheels in a car. We need to simultaneously advance research on life’s hardware and
software, even outside of human science. In this study, we first integrated cells’ hardware research based on molecular biology and
our research on the software aspects of cells based on the “cell mind” approach to seek a new picture of the nature of life. We have
concluded that it is essential to reject unproductive confrontation between reductionism/mechanism and holism/objectivism in the
modern life science and develop a philosophical foundation that fosters the future life science.

Then we prepared a paper to develop such a philosophical foundation. The study argues that holism and teleology play an essential
role in understanding the cell, the basic unit of life. We regarded goal-directedness as cells’ purpose and extracted the cell minds
encompassing it from several examples. We compared the variety of minds, such as unicellular/multicellular and cellular/human minds,
and shed new light on the similarities and differences among various living entities. Finally, we discussed that a molecular approach
alone is insufficient to investigate the nature of life and that a psychological approach in a broad sense is effective.
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