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San Updated Version

San: Understanding Its Significance, Usage, and Cultural Contexts

Introduction to "San": A Multifaceted Term

The word "san" holds a rich tapestry of meanings and applications across various cultures,
languages, and contexts. From its roots in Japanese language and honorifics to its relevance in
other linguistic and cultural spheres, "san" is a versatile term that warrants comprehensive
exploration. Whether used as a respectful suffix, a standalone word, or a symbol embedded in
cultural practices, understanding "san" provides insight into linguistic nuances, social etiquette, and
cultural traditions.

The Significance of "San" in Japanese Culture

The Role of "San" as an Honorific Suffix

In Japanese, "san" (??) is one of the most common honorific suffixes used in daily communication. It
is a respectful title added to a person's hame to convey politeness and courtesy.

Usage of "San" in Addressing Others
- Formal and Polite Contexts: Used when addressing colleagues, clients, acquaintances, or
elders.
- Neutral and Respectful: Suitable in both professional and casual settings when showing respect.
- Universal Application: Can be used with first names, last names, or full names.
Examples of "San" in Use
- Tanaka-san (???7?): Mr./Ms. Tanaka
- Yamada-san (??7?7?): Mr./Ms. Yamada
- Suzuki-san (???7?): Mr./Ms. Suzuki

Variations and Related Honorifics

While "san" is the most common, other honorifics modify the level of formality or relationship:
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- -kun (??): Casual suffix for males, juniors, or close acquaintances.

- -chan (???): Affectionate suffix for children, close friends, or loved ones.
- -sama (?7?): Extremely respectful, used for customers or deities.

- -sensei (??): For teachers, doctors, or masters.

Cultural Importance of "San" in Social Interactions

Using "san" reflects Japanese values of respect, humility, and social harmony. It helps maintain
polite boundaries and shows recognition of social hierarchy.

Common Mistakes and Misuse
- Overusing "san" with close friends can seem overly formal.
- Omitting "san" when addressing superiors may be considered disrespectful.
- Using "san" with oneself is inappropriate.
"San" in Other Languages and Contexts
"San" in Spanish and Latin American Cultures
In Spanish, "San" is a prefix used in the names of saints and religious places.
Usage and Examples
- San Pedro: Saint Peter
- San Francisco: Saint Francis
- San Juan: Saint John
Significance:
- Denotes religious reverence.
- Used in place names, churches, and festivals.

"San" in Filipino and Southeast Asian Contexts

In Filipino (Tagalog), "San" also appears in place names and historical references, often derived
from Spanish influence due to colonization.
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Other Cultural and Linguistic References

- "San" in Chinese: Not a standalone word but may appear in transliterations or as part of words.
- "San" in Indian Languages: Sometimes used in Sanskrit-derived words or names, though
context-specific.
The Etymology and Historical Roots of "San"

Japanese Origins

The honorific "san" derives from classical Japanese and is believed to have evolved from older
linguistic forms conveying respect.

Latin and Christian Influence

In Latin-based languages, "San" as a prefix in saint names originates from Latin "Sanctus" meaning
"holy" or "saint". Over time, it shortened and adapted into various languages.

Cross-Cultural Connections

The similarity in sound and spelling across different languages reflects convergent linguistic
evolution or borrowing due to cultural exchanges.

Practical Applications and Cultural Etiquette
Using "San" Appropriately in Japanese Communication
- Always attach "san" to the surname or full name unless instructed otherwise.
- In business settings, using "san" demonstrates professionalism.
- When in doubt, observe how others address the individual.
When to Avoid Using "San"
- Among close friends or family members who prefer informal address.
- When the individual has indicated a preference for a different honorific or nickname.

- In casual online conversations, unless cultural context permits.

Tips for Non-Japanese Speakers
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- Practice pronunciation: "san" is pronounced like "sahn."
- Be mindful of tone and context.
- Respect cultural nuances to foster positive interactions.

The Broader Impact of "San" in Cultural Identity and Globalization
Preservation of Cultural Identity

Using honorifics like "san" helps maintain cultural identity amidst globalization, fostering respect for
traditions.

"San" in International Business and Tourism

- Incorporating "san" when addressing Japanese clients or colleagues demonstrates cultural
awareness.
- Tourists and expatriates benefit from understanding "san” to build respectful relationships.

The Influence of "San" in Popular Culture

- Anime, manga, and Japanese media popularize the use of "san" worldwide.
- Recognition of "san" enhances intercultural understanding.

Summary: Key Takeaways about "San"

- "San" is a versatile term with deep cultural roots, especially in Japan.

- It functions primarily as a respectful honorific suffix used in social and professional contexts.

- Its usage reflects core values of respect, humility, and social harmony.

- Beyond Japanese, "San" appears in religious, historical, and linguistic contexts worldwide.

- Proper understanding and application of "san" are essential for effective cross-cultural
communication.

Conclusion

The term "san" encapsulates a rich blend of linguistic, cultural, and social meanings. Its importance
in Japanese etiquette underscores the value placed on respect and humility in social interactions.
Recognizing when and how to use "san" appropriately can significantly enhance intercultural
communication, foster mutual respect, and deepen understanding of Japanese culture. Whether
encountered in language, history, or popular media, "san" remains a symbol of respect and cultural
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identity across diverse contexts.

Meta Description: Discover the comprehensive significance of "san" in Japanese culture, its usage
as an honorific, its origins, and its influence across different languages and traditions.

San: An In-Depth Exploration of the Indigenous Spirit and Cultural Symbol

Introduction

The term San refers to a group of indigenous hunter-gatherer peoples primarily residing in Southern
Africa, notably in regions of Namibia, Botswana, Angola, Zambia, Zimbabwe, and South Africa.
Recognized for their rich cultural traditions, profound connection to nature, and unique social
structures, the San people (also called Bushmen or Basarwa in some contexts) have captivated
anthropologists, historians, and cultural enthusiasts worldwide. This comprehensive review delves
into the history, culture, social organization, language, and contemporary issues faced by the San,
providing an authoritative resource for anyone interested in understanding this remarkable
community.

Historical Background and Origins

Early History

- Ancient Roots: The San are among the oldest continuous inhabitants of Southern Africa, with
archaeological evidence suggesting their presence dating back at least 20,000 years, and possibly
over 100,000 years.

- Hunter-Gatherer Lifestyle: Traditionally, the San have maintained a nomadic existence, thriving
through hunting game, gathering edible plants, and utilizing natural resources sustainably.

- Cave Paintings: San rock art, some dating back thousands of years, provides crucial insights
into their spiritual beliefs, daily life, and environmental interactions.

Encounters with Other Groups

- Bantu Migration: Over centuries, Bantu-speaking peoples migrated into San territories, leading
to complex interactions?ranging from trade and intermarriage to conflict and displacement.

- Colonial Impact: European colonization brought significant upheaval, introducing land

dispossession, forced labor, and cultural suppression.

Cultural Significance and Traditions
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Spiritual Beliefs and Cosmology

- Animism: The San worldview is deeply rooted in animism?the belief that natural objects,
animals, and elements possess spirits.

- Trance Dances: Ritual dances, often accompanied by rhythmic singing and body painting, serve
as spiritual ceremonies believed to heal, invoke spirits, or ensure successful hunts.

- Shamanism: San shamans, or spiritual leaders, act as intermediaries between humans and
spirits, using trance states induced by rhythmic drumming and dancing for healing and divination.

Language and Communication

- Click Languages: San languages are renowned for their extensive use of click
consonants?some of the most complex phonetic systems in the world.

- Examples include /?/ (postalveolar click), /?/ (dental click), and /?/ (lateral click).

- Linguistic Diversity: There are multiple San languages, each with unique dialects, reflecting their
long history of cultural diversification.

Art and Cultural Expressions

- Rock Art: San rock paintings and engravings are some of the earliest forms of human artistic
expression, depicting animals, humans, and spiritual symbols.

- Body Painting and Ornaments: Body painting with natural pigments, beadwork, and scarification
are integral to rituals, social status, and aesthetic expression.

- Music and Song: Traditional music, characterized by rhythmic clapping, singing, and use of
musical bows, plays a vital role in community gatherings and ceremonies.

Social Structure and Daily Life
Community Organization

- Band System: The San traditionally organize into small, flexible groups called bands, typically
consisting of 10-30 individuals.

- Leadership: Leadership is generally informal, based on experience, wisdom, and consensus

rather than rigid hierarchy.

Subsistence Strategies
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- Hunting: Utilizing bows and arrows, snares, and traps to hunt animals such as antelope, small
mammals, and birds.

- Gathering: Collecting wild fruits, nuts, tubers, and medicinal plants.

- Foraging: Moving seasonally to optimize resource availability.

Technology and Tools

- Weaponry: Bows, arrows, spears, and traps crafted from natural materials.

- Storage: Use of ostrich eggshells for water and food storage.

- Shelter: Temporary huts made from branches, animal hides, and natural materials suited to their
nomadic lifestyle.

Language and Communication

Features of San Languages

- Phonetic Richness: The extensive use of click sounds makes San languages particularly
unique.

- Tonal Systems: Many San languages utilize tone to distinguish meaning.

- Vocabulary: Rich vocabulary related to nature, animals, and environment, reflecting their close
relationship with the natural world.

Current Status and Preservation

- Language Endangerment: Many San languages face decline due to globalization, displacement,
and the dominance of national languages.

- Revitalization Efforts: Various initiatives aim to preserve San languages through education,
recording, and cultural programs.

Challenges and Contemporary Issues
Land Rights and Displacement

- Land Ownership Disputes: The San have historically been marginalized, with many facing
eviction from ancestral lands by governments and private entities seeking mineral rights or tourism

development.
- Impact on Lifestyle: Displacement hampers traditional hunting and gathering practices,
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threatening cultural continuity.

Socioeconomic Challenges

- Poverty and Marginalization: San communities often experience high levels of poverty, limited
access to education, healthcare, and social services.

- Health Concerns: Elevated rates of infectious diseases, malnutrition, and lack of adequate
healthcare services.

Cultural Preservation and Recognition

- Discrimination: Persistent social stigma and discrimination hinder San participation in broader
societal frameworks.

- Cultural Revival: Efforts are underway to preserve San language, arts, and traditions through
NGOs, cultural festivals, and educational programs.

Political Representation

- Legal Rights: Some San groups have gained recognition and rights through legal battles, but
many still lack adequate political representation.

- Advocacy Groups: Organizations like the !Xun and Khwe communities, and broader groups like
Survival International, advocate for San rights worldwide.
Contributions and Global Recognition
Anthropological Significance

- The San people's way of life offers invaluable insights into early human history, cognition, and
social organization.

- Their rock art and oral traditions provide a window into prehistoric civilizations.
Cultural Influence

- The San have inspired contemporary art, documentaries, and academic research.

- Their sustainable living practices are increasingly recognized as models for environmental
conservation.
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International Support and Initiatives

- Various NGOs and international bodies work to support San rights, cultural preservation, and
sustainable development.
- Projects focus on education, health, legal aid, and land restitution.

Conclusion

The San embody a profound legacy of resilience, cultural richness, and harmony with nature.
Despite facing numerous challenges?land dispossession, marginalization, and cultural erosion?their
traditions, languages, and spirituality continue to inspire global appreciation and efforts towards their
preservation. Understanding the San in depth not only enriches our knowledge of human history but
also emphasizes the importance of safeguarding indigenous rights and cultural diversity in a rapidly
changing world.

References

- Barnard, A. (1992). Hunters and Herders: An Ethnography of the San in the Border Regions of
South Africa. Berg.

- Lee, R. B. (1968). Efe: Life in a Rainforest of Congo. Harvard University Press.

- Marshall, L. (2002). The San People of Southern Africa. Human Sciences Research Council.

- National Geographic Society. (2013). The San People: Indigenous Hunters of Africa.

- Survival International. (2020). San People?s Rights and Challenges.

Note: This overview aims to provide a comprehensive understanding of the San peoples,
highlighting their cultural vibrancy, historical significance, and ongoing struggles. For those
interested in further exploration, engaging with ethnographic studies, documentaries, and supporting
indigenous rights organizations is highly recommended.

QuestionAnswer What does the term 'San' commonly refer to in different cultures? In various
cultures, 'San' can refer to the indigenous people of Southern Africa, also known as Bushmen, or it
can be a respectful honorific in Japanese meaning 'Mr."' or ‘Ms.'. Who are the San people and where
are they primarily located? The San people are indigenous hunter-gatherers primarily residing in
Botswana, Namibia, Angola, and South Africa, known for their rich cultural heritage and ancient rock
art. What is the significance of San in Japanese language and culture? In Japanese, 'San'is a
common honorific suffix added to names to show respect, similar to ‘Mr.", ‘Mrs.', or 'Ms.". Are there
any popular brands or companies named 'San'? Yes, 'San' can refer to various brands, such as
SanDisk, a well-known technology company specializing in storage devices, or San Miguel, a
famous brewery from the Philippines. What are some common misconceptions about the San
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people? A common misconception is that all San people are the same; in reality, they are diverse
groups with distinct languages and cultures spread across different regions. How are modern San
communities preserving their cultural heritage? Many San communities are engaging in cultural
tourism, education programs, and traditional practices to preserve their language, crafts, and stories
for future generations. What role does 'San' play in popular media or entertainment? The San
people and their art have gained recognition in documentaries, films, and books that highlight their
history and contemporary challenges. Can 'San’ be used in any other contexts or languages?
Beyond Japanese and African contexts, 'San' may appear in names or terms in other languages, but
its primary associations are with the indigenous groups and the honorific. What are some challenges
faced by the San communities today? San communities often face issues like land dispossession,
poverty, loss of language, and limited access to education and healthcare. How is the term 'San'’
evolving in contemporary discussions? Discussions around 'San' increasingly focus on respecting
their rights, preserving their culture, and addressing social injustices they face globally.

Related keywords: san, san francisco, san diego, san jose, san marino, san antonio, san miguel,
san fernando, san peter, san juan

modern biology section 10 1 dna structure

Modern biology section 10 1 DNA structure is a fundamental topic in understanding the
molecular basis of life. This section delves into the intricate architecture of deoxyribonucleic acid
(DNA), the hereditary material that carries genetic information in almost all living organisms.
Understanding DNA structure is essential for comprehending how genetic information is stored,
replicated, and passed on from one generation to the next. This article offers a comprehensive
overview of DNA structure, exploring its components, models, and significance in modern biology.

Introduction to DNA and Its Importance in Modern Biology

DNA, or deoxyribonucleic acid, is the blueprint of life. It contains the instructions necessary for the
growth, development, functioning, and reproduction of all living organisms. The discovery of DNA's
structure revolutionized biology, providing insights into genetic inheritance, evolution, and molecular
biology techniques such as cloning and gene editing.

In modern biology, understanding the structure of DNA is crucial because it underpins many areas
of research and application, including medicine, biotechnology, forensic science, and evolutionary
studies. The detailed knowledge of DNA structure helps scientists manipulate genetic material,
develop treatments for genetic disorders, and understand the molecular mechanisms of heredity.
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Basic Components of DNA

Understanding the structure of DNA begins with recognizing its fundamental components. DNA is a
polymer composed of smaller units called nucleotides. Each nucleotide consists of three parts:

1. Nitrogenous Base
- Purines: Adenine (A) and Guanine (G)
- Pyrimidines: Thymine (T) and Cytosine (C)

2. Sugar Molecule

- Deoxyribose, a five-carbon sugar unique to DNA

3. Phosphate Group

- Links nucleotides together via phosphodiester bonds
These components assemble into nucleotides, which are the building blocks of DNA. The sequence

of nitrogenous bases encodes genetic information, while the sugar and phosphate form the
backbone of the DNA molecule.

Structure of DNA: The Double Helix Model
The most iconic feature of DNA is its double helix structure, first described by James Watson and
Francis Crick in 1953. This model explains how DNA's components are organized and how genetic
information is stored and replicated.
The Double Helix Architecture
The DNA molecule resembles a twisted ladder or spiral staircase:

- The sides of the ladder are composed of alternating sugar (deoxyribose) and phosphate groups.

- The rungs of the ladder are formed by pairs of nitrogenous bases.

Complementary Base Pairing
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A key feature of DNA structure is the specific pairing of bases:
- Adenine pairs with Thymine (A-T) via two hydrogen bonds.
- Guanine pairs with Cytosine (G-C) via three hydrogen bonds.

This pairing is called complementary base pairing and ensures the stability of the double helix and
accurate replication.

Anti-parallel Strands
The two strands of DNA run in opposite directions:
- One strand runs from 5'to 3' end.
- The complementary strand runs from 3'to 5' end.
This anti-parallel arrangement is vital for DNA replication and enzymatic processes.
Levels of DNA Structural Organization
DNA's structure is organized into several hierarchical levels:
1. Nucleotides
The basic units, consisting of a nitrogenous base, sugar, and phosphate.
2. Single Strands
Linear sequences of nucleotides linked by covalent bonds.
3. Double Helix
Two complementary strands twisted into a helical shape.
4. Supercoiling and Chromatin

In eukaryotic cells, DNA wraps around histone proteins to form chromatin, which further coils to fit
within the nucleus.

Significance of DNA Structure in Modern Biology
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The detailed understanding of DNA's structure has led to numerous scientific advancements:
Genetic Replication and Mutation

The complementary nature of DNA allows for accurate copying during cell division. Mutations can
occur when errors in base pairing or DNA damage happen, leading to genetic variation or diseases.

Gene Expression

The sequence of bases determines the genetic code, which directs the synthesis of proteins?a
process central to all biological functions.

Biotechnological Applications

Knowledge of DNA structure enables techniques such as:

- Polymerase Chain Reaction (PCR)
- DNA sequencing
- Genetic engineering and gene editing (e.g., CRISPR-Cas9)

Forensic Science and Medicine

DNA fingerprinting relies on understanding DNA structure to identify individuals, while genetic
therapies target specific DNA sequences to treat diseases.

Recent Advances and Future Directions in DNA Research

Modern biology continues to explore DNA's structure and function, leading to groundbreaking
discoveries:

- Epigenetics: Studying how chemical modifications influence DNA activity without changing the
sequence.

- Structural Variations: Understanding how large-scale changes in DNA affect health and
evolution.

- DNA Nanotechnology: Using DNA's predictable structure to create nanomaterials for various
applications.

Advances in high-resolution imaging and computational biology allow scientists to visualize DNA at
atomic levels, providing deeper insights into its dynamics and interactions.
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Conclusion

Understanding modern biology section 10 1 DNA structure is essential for grasping the molecular
foundation of life. From its elegant double helix design to the complex organization within cells,
DNA's structure is central to genetics, evolution, and biotechnology. As research progresses, our
knowledge of DNA will continue to expand, opening new frontiers in medicine, agriculture, and
nanotechnology. Mastery of DNA structure not only explains biological processes but also
empowers scientists to manipulate genetic material for the betterment of society.

Modern Biology Section 10.1: DNA Structure

Understanding the architecture of deoxyribonucleic acid (DNA) is fundamental to comprehending the
molecular basis of life. The section on DNA structure in modern biology offers critical insights into
how genetic information is stored, replicated, and expressed. This review delves into the intricate
details of DNA?s molecular architecture, exploring its historical discovery, chemical composition,
structural features, and implications for biological function.

Introduction to DNA Structure
DNA is a macromolecule that carries the hereditary blueprint of all living organisms. Its structure is
elegantly designed to ensure stability, fidelity in replication, and efficient gene expression. The

discovery of DNA?s double helix in the 1950s revolutionized molecular biology, providing a tangible
model for understanding genetic processes.

Historical Context and Discovery

The elucidation of DNA?s structure was a collaborative scientific milestone:

- James Watson and Francis Crick proposed the double helix model in 1953, based on
experimental data from Rosalind Franklin and Maurice Wilkins.

- Their model suggested a twisted ladder-like structure with complementary base pairing,
explaining how genetic information could be faithfully copied.

- This discovery laid the foundation for modern genetics and molecular biology.

Chemical Composition of DNA
To grasp DNA?s structure, it is essential to understand its chemical constituents:

Nucleotides: The Building Blocks
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DNA is composed of repeating units called nucleotides, each consisting of three components:

- Nitrogenous Base:

- Purines: adenine (A), guanine (G)
- Pyrimidines: cytosine (C), thymine (T)

- Pentose Sugar:

- Deoxyribose, a five-carbon sugar lacking an oxygen atom at the 2? position

- Phosphate Group:

- Connects the sugar molecules of adjacent nucleotides, forming the backbone

Phosphodiester Bonds and Backbone Formation

- Nucleotides are linked via phosphodiester bonds between the 3? hydroxyl group of one sugar
and the 5? phosphate group of the next.
- This linkage creates a sugar-phosphate backbone with directionality: 5? to 37.

Structural Features of DNA

The physical architecture of DNA is characterized by specific features that underpin its stability and
functionality.

The Double Helix

- The DNA molecule comprises two antiparallel strands wound around each other to form a
right-handed helix.

- The diameter of the helix is approximately 2 nanometers.

- The helical turns occur roughly every 10.5 base pairs, corresponding to a length of about 3.4
nanometers per turn.
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Base Pairing and Complementarity

Central to DNA?s structure is the specific pairing between nitrogenous bases, stabilized by
hydrogen bonds:

| Base Pair | Hydrogen Bonds | Notes |
Jroer e Jrreremmere e e |
| Adenine ? Thymine (A?T) | 2 | Purine-pyrimidine pairing, ensures uniform width |

| Guanine ? Cytosine (G?C) | 3 | Higher stability due to additional hydrogen bond |

- The complementary nature of base pairing ensures accurate replication and transcription.
The Sugar-Phosphate Backbone
- The exterior of the helix is composed of alternating sugar and phosphate groups.

- The backbone provides structural support and protects the internal base pairs.
- The orientation of the strands is important: one runs 5? to 3?, the other 3? to 5.

Structural Variations and Forms

While the canonical form of DNA is the B-form double helix, several other conformations exist, each
playing roles in different biological contexts.

B-Form DNA

- The most common form in cells under physiological conditions.
- Right-handed helix with a wide major groove and narrow minor groove.

A-Form DNA

- Observed in dehydrated samples.
- Slightly more compact and wider than B-form, with a deeper major groove.

Z-Form DNA
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- Left-handed helix.
- Occurs in specific sequence contexts; implicated in gene regulation.

Implications of DNA Structure for Function

The specific structural features of DNA underpin its essential biological functions:

- Replication Fidelity: Complementary base pairing enables precise copying of genetic
information.

- Gene Expression: The major and minor grooves serve as binding sites for proteins involved in
transcription regulation.

- Genetic Stability: The double helix structure protects internal base sequences from chemical
damage.

- Recombination and Repair: Structural conformations facilitate the exchange and correction of
genetic material.

Technological and Research Significance

Understanding DNA?s structure has driven technological advances:

- X-ray Crystallography: Franklin?s images led to the visualization of the helical structure.
- Molecular Cloning: Knowledge of base pairing underpins recombinant DNA technologies.
- Genomic Sequencing: Structural insights guide the development of sequencing methods.

Emerging Perspectives and Future Directions

Ongoing research explores:

- The role of alternative DNA conformations in epigenetic regulation.

- Structural dynamics during DNA replication and repair.

- The impact of DNA structure on chromatin organization and gene accessibility.
- Synthetic DNA architectures for nanotechnology and therapeutic applications.

Conclusion

The detailed understanding of DNA structure, as outlined in modern biology section 10.1, is crucial
for decoding the molecular mechanisms of life. From its double helical form to the specific base
pairing and conformational variations, DNA?s architecture is a masterclass in biological design.
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Continued research into its structural nuances promises to deepen our understanding of genetic
function and enable innovative biotechnological advancements.
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This comprehensive overview underscores the significance of DNA?s structural intricacies in
modern biology, highlighting their central role in genetic stability, expression, and innovation in
biotechnology.

QuestionAnswer What is the basic structure of DNA as described in Modern Biology Section 10
1? DNA has a double helix structure composed of two strands of nucleotides, with a
sugar-phosphate backbone and nitrogenous bases paired in the center. Which nitrogenous bases
are involved in DNA pairing according to Section 10 1? The bases involved are adenine pairing with
thymine, and cytosine pairing with guanine. How are the sugar and phosphate groups arranged in
the DNA structure? They form the backbone of the DNA molecule, with sugars and phosphates
alternating along the strands. What is the significance of the complementary base pairing in DNA?
Complementary base pairing allows DNA to replicate accurately and ensures genetic information is
maintained during cell division. How does the double helix structure contribute to DNA stability? The
hydrogen bonds between paired bases and the hydrophobic interactions within the helix provide
stability to the DNA molecule. What role do hydrogen bonds play in the DNA structure? Hydrogen
bonds hold the two strands together by pairing specific bases, maintaining the double helix
structure. How does understanding DNA structure help in modern biological research? Knowing
DNA structure aids in genetic engineering, forensic analysis, and understanding hereditary
diseases, advancing medical and biological sciences.

Related keywords: DNA structure, nucleotides, double helix, base pairing, hydrogen bonds,

phosphate backbone, deoxyribose sugar, complementary strands, genetic information, Watson and
Crick
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