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Abstracts

The global Large Scale DNA Synthesis market size is expected to reach $ 4918 million

by 2032, rising at a market growth of 4.5% CAGR during the forecast period

(2026-2032).

Large Scale DNA Synthesis refers to the industrial-scale production of custom-designed

DNA molecules, including genes, genetic circuits, plasmids, and long DNA constructs,

through advanced chemical synthesis, enzymatic assembly, and DNA assembly

technologies. Unlike conventional oligonucleotide synthesis, which typically produces

short DNA fragments, large-scale DNA synthesis focuses on generating longer DNA

sequences ranging from several kilobases to megabase-scale constructs with high

accuracy, scalability, and reproducibility. The process generally involves automated

DNA synthesis, fragment assembly, sequence verification, error correction, and quality

control to deliver functional DNA materials for downstream applications. Large Scale

DNA Synthesis is primarily used in synthetic biology, gene and cell therapy

development, vaccine research, biotechnology manufacturing, genome engineering,

agricultural biotechnology, and pharmaceutical research, enabling the design and

construction of complex biological systems.

Key Findings

2025 market revenue reached approximately US$3.51 billion

2025 market growth rate reached approximately 4.6%

North America represented the leading regional market
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Synthetic biology drove major commercial demand

High-accuracy DNA assembly increased service value

Market Trends

The Large Scale DNA Synthesis market is transitioning from traditional gene synthesis

toward high-throughput, automated and application-oriented synthetic biology platforms.

Advances in enzymatic DNA synthesis, semiconductor-based synthesis technologies,

improved assembly algorithms and automated quality-control systems are enabling the

production of longer DNA constructs with higher accuracy and lower error rates. Market

demand is expanding from conventional gene fragments toward complex genetic

circuits, synthetic chromosomes, pathway engineering and customized biological

systems. Synthetic biology companies increasingly require scalable DNA manufacturing

capabilities to accelerate strain engineering, cell factory development and

biomanufacturing optimization. In parallel, pharmaceutical and biotechnology

companies are increasing demand for large DNA constructs used in gene and cell

therapy, viral vector development, vaccine research and genome editing. The industry is

moving toward integrated solutions combining DNA design, synthesis, cloning,

sequence verification and biological validation rather than standalone DNA production.

Market Dynamics

Drivers

Growth is primarily driven by increasing adoption of synthetic biology, genome

engineering and advanced biotechnology applications. The expansion of gene and cell

therapy pipelines, mRNA vaccine development, engineered microorganisms and

precision fermentation is creating demand for reliable large-scale DNA manufacturing

capabilities. Pharmaceutical and biotechnology companies are outsourcing DNA

synthesis to specialized providers to shorten development cycles and access advanced

manufacturing platforms. Increasing investments in biological manufacturing,

sustainable chemicals, alternative proteins and agricultural biotechnology further

support demand for customized DNA constructs.

Restraints

Market development is constrained by the technical complexity and cost associated with
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synthesizing long and highly accurate DNA sequences. Error rates increase with

sequence length, requiring advanced correction technologies, extensive verification and

higher production costs. Large DNA constructs also require specialized assembly

methods, quality-control procedures and biosecurity screening. In addition, some

customers maintain internal DNA synthesis capabilities for strategic projects, limiting full

outsourcing adoption. Regulatory requirements for synthetic DNA ordering, sequence

screening and biological safety management may also increase operational complexity.

Opportunities

Future opportunities are concentrated in synthetic biology platforms, genome-scale

engineering, cell and gene therapy, industrial biotechnology and AI-driven biological

design. The development of automated DNA foundries and next-generation synthesis

technologies is expected to enable larger and more complex DNA constructs at lower

costs. Demand for customized genetic circuits, engineered microbial strains, synthetic

genomes and pathway optimization is expected to expand as biotechnology companies

move from research-stage projects toward commercial biological production. Integration

of DNA synthesis with design software, automated assembly and functional testing will

create higher-value service models.

Challenges

The industry faces challenges related to synthesis scalability, quality consistency,

intellectual property protection and manufacturing economics. Producing very long DNA

sequences with high fidelity remains technically challenging and requires advanced

error correction and validation processes. Competition among major providers may

increase price pressure for standardized gene synthesis services, while maintaining

profitability requires continuous improvement in automation and production efficiency.

Companies must also address biosecurity concerns, regulatory compliance and

responsible management of synthetic DNA technologies as the industry expands.

Industry Chain Analysis

The upstream industry includes nucleotide raw materials, chemical reagents, enzymes,

synthesis substrates, laboratory automation equipment, sequencing instruments and

bioinformatics tools. The midstream segment consists of DNA synthesis companies,

contract biotechnology service providers and synthetic biology platforms that perform

DNA design, synthesis, assembly, cloning, sequence verification and quality control.

The downstream market includes pharmaceutical companies, biotechnology

companies, academic institutions, agricultural biotechnology companies, industrial
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biotechnology manufacturers and research organizations. Value creation mainly occurs

through proprietary synthesis technologies, production automation, error correction

capabilities, sequence verification accuracy and integration with downstream biological

engineering workflows. Compared with short DNA synthesis, large-scale DNA synthesis

requires higher investment in manufacturing platforms and quality systems, resulting in

stronger technology barriers.

Downstream Market Opportunities

The largest downstream opportunities are concentrated in synthetic biology,

pharmaceutical research, gene and cell therapy, biopharmaceutical manufacturing and

academic research. Synthetic biology companies use large DNA synthesis services to

construct engineered pathways, microbial production strains and biological circuits.

Pharmaceutical companies increasingly require customized DNA constructs for gene

therapy vectors, vaccine development and genome editing research. Industrial

biotechnology, agriculture and food biotechnology provide additional growth

opportunities as engineered organisms are increasingly adopted for sustainable

production of chemicals, materials and biological products.

Regional Insights

North America represents the leading regional market due to strong synthetic biology

ecosystems, significant biotechnology investment and the presence of major DNA

synthesis providers. The region benefits from advanced research institutions,

pharmaceutical customers and early commercialization of engineered biology

applications. Europe maintains an important position through established biotechnology

research networks and industrial biotechnology capabilities.

Asia-Pacific is becoming the fastest-growing region, supported by expanding

biotechnology investment, government support for life science innovation and

increasing domestic demand for synthetic biology applications in China, Japan and

other Asian markets. China has developed a rapidly growing DNA synthesis ecosystem

covering gene synthesis, synthetic biology services and biotechnology manufacturing.

Regional competition is increasingly focused on synthesis accuracy, production scale,

turnaround time and integration with downstream biological engineering platforms.

Report Scope

This report studies the global Large Scale DNA Synthesis demand, key companies, and

key regions.
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This report is a detailed and comprehensive analysis of the world market for Large

Scale DNA Synthesis, and provides market size (US$ million) and Year-over-Year

(YoY) growth, considering 2025 as the base year. This report explores demand trends

and competition, as well as details the characteristics of Large Scale DNA Synthesis

that contribute to its increasing demand across many markets.

Highlights and key features of the study

Global Large Scale DNA Synthesis total market, 2021-2032, (USD Million)

Global Large Scale DNA Synthesis total market by region & country, CAGR,

2021-2032, (USD Million)

U.S. VS China: Large Scale DNA Synthesis total market, key domestic

companies, and share, (USD Million)

Global Large Scale DNA Synthesis revenue by player, revenue and market

share 2021-2026, (USD Million)

Global Large Scale DNA Synthesis total market by Type, CAGR, 2021-2032,

(USD Million)

Global Large Scale DNA Synthesis total market by Application, CAGR,

2021-2032, (USD Million)

This report profiles major players in the global Large Scale DNA Synthesis market

based on the following parameters - company overview, revenue, gross margin, product

portfolio, geographical presence, and key developments. Key companies covered as a

part of this study include Thermo Fisher Scientific (GeneArt), GenScript Biotech

Corporation, Twist Bioscience Corporation, Integrated DNA Technologies (IDT),

Eurofins Genomics, GENEWIZ (Azenta Life Sciences), Bio-Synthesis, Inc., Eurogentec,

ATUM, Gene Universal Inc., etc.

This report also provides key insights about market drivers, restraints, opportunities,

new product launches or approvals.

Stakeholders would have ease in decision-making through various strategy matrices
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used in analyzing the world Large Scale DNA Synthesis market

Detailed Segmentation:

Each section contains quantitative market data including market by value (US$

Millions), by player, by regions, by Type, and by Application. Data is given for the years

2021-2032 by year with 2025 as the base year, 2026 as the estimate year, and

2027-2032 as the forecast year.

Global Large Scale DNA Synthesis Market, By Region:

United States

China

Europe

Japan

South Korea

ASEAN

India

Rest of World

Global Large Scale DNA Synthesis Market, Segmentation by Type:

Oligonucleotide Synthesis

Oligo Pool and DNA Library Synthesis

Gene Fragment Synthesis

Others
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Global Large Scale DNA Synthesis Market, Segmentation by

Synthesis Technology:

Column-Based Phosphoramidite Synthesis

Chip-Based or Microarray Synthesis

Other

Global Large Scale DNA Synthesis Market, Segmentation by Single

Sequence Length:

Short DNA Synthesis: ?200 nt/bp

Medium-Length DNA Synthesis: 200–3000 nt/bp

Long Fragment DNA Synthesis: >3000 nt/bp

Global Large Scale DNA Synthesis Market, Segmentation by

Application:

Industrial

Pharmaceutical

Agriculture

Others

Companies Profiled:

Thermo Fisher Scientific (GeneArt)

GenScript Biotech Corporation
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Twist Bioscience Corporation

Integrated DNA Technologies (IDT)

Eurofins Genomics

GENEWIZ (Azenta Life Sciences)

Bio-Synthesis, Inc.

Eurogentec

ATUM

Gene Universal Inc.

Dynegene

Beijing Tsingke Biotech Co., Ltd.

Sangon Biotech (Shanghai) Co., Ltd.

General Biol (Anhui) Co., Ltd.

Hokkaido System Science Co., Ltd.

FASMAC Co., Ltd.

Ajinomoto Bio-Pharma Services (GeneDesign)

Bioneer Corporation

LGC Biosearch Technologies

Bio Basic Inc.
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Key Questions Answered

1. How big is the global Large Scale DNA Synthesis market?

2. What is the demand of the global Large Scale DNA Synthesis market?

3. What is the year over year growth of the global Large Scale DNA Synthesis market?

4. What is the total value of the global Large Scale DNA Synthesis market?

5. Who are the Major Players in the global Large Scale DNA Synthesis market?

6. What are the growth factors driving the market demand?
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