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Abstract. The concept of synergy, rooted in the collaborative interactions ob-
served in nature, has gained recognition for its universality and significance. This
paper explores the theoretical basis of synergy, defining its characteristics and
providing examples from nature, particularly focusing on the synergistic effects
within cellular organelles and broader ecosystems. Drawing an analogy between
cellular synergy and societal cooperation, the functions and interactions of orga-
nelles are compared with social structures, highlighting interdependence.
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1 Introduction

1.1  Background introduction

Synergy is a common phenomenon in nature, which reflects the interdependent and
cooperative relationship in various biological and social systems. This kind of cooper-
ation has not only been widely studied in the field of biology, but also gradually at-
tracted attention in other fields such as sociology. This article will take synergy as the
breakthrough point to explore its far-reaching impact on the development history of
human society, and deeply explore the theoretical basis of synergy through the study of
organelles as a biological example. [!!

2 Theoretical Basis of synergy

2.1  Definition and characteristics of synergy

As a key concept, Synergy may have different definitions and characteristics in differ-
ent disciplines. In biology, synergy is usually described as a process in which multiple
individuals or organizations cooperate with each other to achieve common goals. In
other fields such as sociology, Synergy may involve more complex social structures
and cultural factors. We will first explain the basic concept of synergy and emphasize
its universality in different disciplines.
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Synergy refers to the process in which multiple individuals or organizations achieve
common goals through cooperation. This kind of cooperation can be manifested in the
forms of resource sharing, information transmission, labor division, etc. The basic con-
cept of synergy involves interdependence and mutual support, and its core is that indi-
viduals or organizations achieve greater benefits than individual actions through joint
efforts. 2

Introducing different understandings of synergy in biology, sociology and other
fields is helpful to establish a comprehensive theoretical framework. In biology, syn-
ergy can be demonstrated through group behavior, symbiotic relationship, etc. In soci-
ology, Synergy may involve multi-level influences such as social structure, cultural
factors and institutional norms. By comparing these viewpoints in different fields, we
can understand the nature of synergy more comprehensively.

2.2 Examples of synergy in nature

This part will focus on the synergistic effect of organelles in cells, and further deepen
the theoretical understanding of synergistic effect through in-depth study of synergistic
phenomena in other ecosystems, such as group behavior.

2.2.1 The synergistic effect of organelles in cells.

Organelles are functional structures within cells. They cooperate with each other and
jointly maintain the life activities of cells. Taking mitochondria as an example, it works
collaboratively with organelles such as endoplasmic reticulum and Golgi apparatus to
complete life activities such as energy synthesis and protein synthesis. 'This micro-
level synergy provides a biological model for social synergy.

2.2.2 synergy in other ecosystems.

In other ecosystems in nature, synergy is also manifested in the form of group be-
havior, symbiotic relationship, etc. For example, the collective feeding behavior of bees
and the collaborative hunting of wolves are all ecological Examples of group collabo-
ration. IThese phenomena show the universality of synergy in nature, and also provide
enlightenment for social synergy. I

3 Analogy of the synergistic effect of organelles and
society

3.1 functions and interactions of organelles

Organelles are functional structures within cells. They cooperate with each other and
jointly maintain the normal function of cells. Common organelles include mitochon-
dria, endoplasmic reticulum, Golgi apparatus, etc. They bear different functions in cells,
but through interaction, a whole of cooperative work is formed. [’
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3.2 Comparison between organelles and social structure

Comparing the interdependence of organelles with the cooperation and dependence in
society can reveal the complexity and diversity of social synergy. [/IThis category is
more helpful than helping to have a deeper understanding of how synergy works in
society.

3.2.1 The interdependence of organelles.

There is a close interdependent relationship between organelles. For example, the
energy generated by mitochondria provides the energy needed for the synthesis of pro-
teins for the endoplasmic reticulum; After the modification of Golgi apparatus, the pro-
teins synthesized by the endoplasmic reticulum can be transported to other organelles
or extracellular to complete various biological functions. This interdependent relation-
ship constructs an efficient and cooperative cell system.

3.2.2 cooperation and dependence in society.

In society, there are also various cooperation and dependence between individuals.
From family, organization to country, people realize the normal operation of society
through joint efforts, information sharing and resource allocation. This kind of cooper-
ation can be economic, cultural or political. Cooperation and dependence in society
determine the stability and sustainable development of society. [

By comparing the similarities between organelles and social structures, we can find
that the analogy of social synergy is not only superficial, but deeply rooted on the basis
of biology. This provides a new perspective for us to understand the mechanism of
social synergy.

4 The Impact of synergy on the development of human
society

4.1  synergy of early human society

4.1.1 Background of cooperation and joint efforts.

In the early human society, cooperation and joint efforts were the basic means of
human survival and reproduction. Human beings gathered together to jointly cope with
the challenges of the natural environment, forming the basic form of the early society.
This cooperation includes food acquisition, habitat establishment and resistance to ex-
ternal threats.

4.1.2 cooperative behavior in hunting field.

Hunting was one of the main ways of survival in the early society. Through group
hunting, human beings can obtain food resources more effectively. 'This paper ana-
lyzes the division of labor and cooperation, collective strategy and other aspects of early
human hunting behavior, and reveals the importance of synergy in the field of hunting.
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4.2  The role of synergy in the development of civilization

4.2.1 synergy promotes social technological development.

In the development of civilization, synergy plays a key role in promoting technology.
Through the cooperation and concerted efforts of members of society, technical
knowledge can be spread and developed more widely. For example, irrigation systems
in agricultural society and mechanized production in industrial society cannot be sepa-
rated from the support of synergy. By analyzing the synergy in the development of
these technologies, we can deeply understand how the technological revolution has
shaped the social structure and civilization.

4.2.2 synergy to promote social and cultural prosperity.

The inheritance and prosperity of culture cannot be separated from synergy. People
have formed a rich and colorful cultural system through cooperation and interaction in
the forms of language, religion and art. By analyzing the synergy modes in different
civilizations, we can explore how synergy can promote cultural diversity and prosperity
in the formation of civilization.

5 Challenges and changes

5.1 synergy in modern society

5.1.1 The impact of globalization on synergy.

With the acceleration of globalization, the ties between different countries and re-
gions are increasingly close. This paper analyzes the impact of globalization on synergy
and discusses the emergence of new synergy models in transnational cooperation and
cultural exchanges. How Globalization affects the level and scope of synergy and the
way to challenge the synergy mode in modern society is a problem worthy of in-depth
study.

5.1.2 The shaping of synergy by the development of science and technology.

The rapid development of science and technology provides new possibilities and
challenges for synergy. This paper analyzes the impact of information technology and
communication technology on social collaboration and the emergence of new collabo-
rative models in the field of science and technology. The role of emerging technologies
such as artificial intelligence, big data, and the Internet of Things in promoting synergy.
What changes have taken place in social structure and organizational form is an urgent
issue to be studied.

5.1.3 The emergence of new collaborative mode.

With the change of social structure, the emergence of new collaborative mode has
become a topic attracting attention. Through analyzing the practice and development
of new collaborative models in enterprises, education, politics and other fields, the im-
pact of these new models on social development is discussed. For example, the rise of
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shared economy and the collaborative development of open-source software are all new
models of social synergy, which are worth further study.

5.2 The future trend of social synergy.

5.2.1 The potential impact of artificial intelligence on synergy.

With the rapid development of artificial intelligence technology, it has become an
important research topic to explore the potential impact of artificial intelligence on syn-
ergy. This paper analyzes the application of artificial intelligence in decision-making,
collaborative innovation, resource allocation, and the development trend of human-
computer collaboration in different fields. How artificial intelligence reshapes the mode
of social collaboration and the possible ethical and legal challenges in the process are
issues that need in-depth consideration.

5.2.2 integration of new technologies on synergy.

In addition to artificial intelligence, emerging technologies such as block chain and
biotechnology also have a profound impact on synergy. Through in-depth study of the
application of these emerging technologies in social synergy, this paper analyzes how
they promote the development of synergy and the possible changes. This also involves
the shaping of social structure and organizational form by technological integration.

5.2.3 possible development direction of future social synergy.

When discussing the future trend, some possible development directions need to be
put forward. For example, a collaborative model based on sustainable development and
a closer global collaborative network. Through this future prediction, it can provide
strategic guidance for social decision makers and suggestions for the benign develop-
ment of social synergy.

6 Conclusions

Through in-depth research on the key impact of synergy in the development of human
society, this paper emphasizes the role of organelle research in understanding social
synergy. From early society to modern society, from cellular level to social level, Syn-
ergy has always run through the development process of human society. Through in-
depth discussion of the evolution of synergy and the impact of emerging technologies
on it, we have revealed the key role of synergy in social change and sustainable devel-
opment.

In future research, we put forward a series of suggestions on deeper research on
synergy, aiming at comprehensively understanding the nature of synergy and its various
impacts on society. These research directions will help to build a healthier, sustainable
and collaborative society. The theoretical discussion of Synergy not only deepens our
understanding of human society, but also provides theoretical guidance for social
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governance, organizational management and other aspects, which has important theo-
retical and practical value.
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