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Application           Bacterial Whole-Genome Sequencing

Application Challenges

• Bacteria have very diverse cellular and  
 genomic architecture. Robust methods  
 are needed to process a wide range of 
 species and strains in standardized   
 sequencing pipelines.

• Liquid culture of bacterial isolates and  
 DNA extraction for WGS library   
 preparation are time consuming and   
 may add cost to the workflow.

• Many important pathogens have AT-   
 or GC-rich genomes. Biases introduced 
 during sample preparation and   
 sequencing makes it difficult to obtain   
 reliable coverage of certain genomic  
 regions or genes of interest.

• De novo assembly from short-read   
 sequencing technologies is inherently   
 difficult, and more so when contigs   
 are short and large stretches of genomic  
 content are missing from sequence data.

• Bacterial WGS is often peformed in high-
 throughput settings that require   
 flexibility and quick turnaround times.
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Benefits

• Rapidly prepare high-quality WGS   
 libraries from extracted DNA, or   
 directly from crude bacterial lysates to  
 significantly reduce the turnaround time  
 from bacterial isolate to sequence.

• Eliminate the need for mechanical   
 fragmentation with the KAPA    
 HyperPlus Kit with integrated enzymatic  
 fragmentation. Increase thoughput with  
 a flexible, automation-ready protocol,  
 that can be tailored to produce insert   
 sizes that are optimal for your sequencing  
 read length.

• Introduce minimal bias during   
 fragmentation and library amplification   
 with KAPA Frag and KAPA HiFi enzymes. 
 Higher uniformity typically translates to  
 better coverage of difficult genomic   
 regions, and longer contigs for de novo  
 assembly.

• Enjoy greater peace of mind with   
 integrated support and service for a   
 complete bacterial WGS workflow   
 solution.

Solutions

KAPA HyperPlus Kits with KAPA HiFi 
HotStart ReadyMix offer rapid, flexible and 
low-bias library construction, from extracted 
DNA or crude bacterial lysates.

KAPA Unique Dual-Indexed Adapters 
are QC-tested for NGS performance and 
barcode cross-contamination.

KAPA HyperPure Beads offer efficient, 
tunable reaction cleanups.

KAPA Library Quanti f icat ion Kits 
enable accurate, qPCR-based library 
quantification. Compatible with Roche 
LightCycler® 96 and LightCycler® 480 real-
time PCR systems.

Application           Bacterial Whole-Genome Sequencing
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KAPA HyperPlus kit
卓越的精簡化單管流程，包含 fragmentation 與 library preparation 所需試劑。可根據實驗需求調

整 fragmentation 時間，以獲得最適當的片段大小，優化的試劑可降低 bias 並有更均勻的覆蓋度。

■ 2.5 h 完成 DNA 片段化和 library 製備
■ 擴增偏差低，測序覆蓋度更一致

■ 適用於 PCR-free workflow

• 調整不同的片段化作用時間，片段大小可控制在 150-800 bp之間
• 不同 GC含量與不同 DNA 起始量，都可以得到大小一致的片段

DNA片段大小可調整，片段化結果可重複性高

微生物 WGS 實驗流程圖 
(University of Texas Southwestern Medical Center / Microbiome Research)

Cat No Product Size
07962380001

KAPA HyperPlus Kit 
8 rxns

07962401001 24 rxns
07962428001 96 rxns

for research use only, not for clinical purpose

 A. Sample & library preparation B. Sequencing C. Phylogenetic analysis
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美國 CDC PulseNet Lab SOP for Whole Genome Sequencing on Miseq 
實驗室標準操作步驟截圖

Cat No Product Size
07962380001

KAPA HyperPlus Kit 
8 rxns

07962401001 24 rxns
07962428001 96 rxns

KAPA HyperPlus 為 US CDC WGS 實驗使用試劑
全基因組定序 (Whole genome sequencing; WGS)，是已被美國 FDA & CDC 使用於查找當前或
可能爆發流行的汙染源，以促進民眾健康的一種劃時代技術。基因組序列分別存在 PulseNet & 
GenomeTrakr 的基因組參考數據庫中。

 PulseNet : CDC管理的實驗室網路，著重于患者的細菌。

 GenomeTrakr :由 FDA管理的食源性細菌資料庫；專注於食品和環境中的細菌。

 KAPA HyperPlus 
為 CDC WGS 實驗

使用試劑



6

KAPA HyperPlus 可獲得一致性的高覆蓋率
2017 年刊登於國際法醫遺傳學學會的官方期刊 : 國際法醫遺傳學上的一篇名為 A performance 
evaluation of Nextera XT and KAPA HyperPlus for rapid Illumina library preparation of long-range 
mitogenome amplicons 的文獻，比較了 Nextera XT DNA 文庫製備試劑盒（Illumina）和 KAPA 
HyperPlus 文庫製備試劑盒（Kapa Biosystems，現為 Roche）於粒線體基因組的定序效果。

Nextera XT 文庫在所有樣品中產生一致的低覆蓋率 (low-coverage) ，而 HyperPlus 文庫在粒線
體基因組中產生了一致的高覆蓋率 (high coverage)，即使在減少反應體積的條件下也是如此。從 
KAPA HyperPlus 文庫中觀察到的平衡覆蓋率，不僅可以使粒線體基因組的低表現率變異被找出，

而且還可以提高樣品 multiplex 數目，提高實驗效率。

從 94 個樣本中，進行粒線體的全基因定序平均覆蓋度分析。

綠色為 KAPA HyperPlus 結果，藍色為 Nextera XT 結果。

Forensic Sci Int Genet. 2017 Jul;29:174-180.

粒線體全基因定序平均覆蓋度分析
 KAPA HyperPlus 
具備一致性的

高覆蓋率
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KAPA HyperPlus 可解決 
GC content 差異大之細菌菌株無法定序的問題
不同細菌的基因組差異很大，可能為 GC-或 AT-rich，挑戰文庫製備試劑的能力。有鑑於細菌基

因組的這種特性，UC Davis School of Veterinary Medicine & 100K (十萬 ) Pathogen Genome 
Project，使用 KAPA 的 HyperPlus 作為文庫製備試劑，有效的解決了細菌基因組不好讀取的問題。

計畫中使用的文庫製備與定序的部分實驗菌株與其 GC 百分比。

於 C. difficile 定序中，可看到 HyperPlus 可完美定序，Nextera 在極低 GC 
content (<30% GC, AT-rich) genome 中，表現不佳。

於 B. pertussis 定序中，可看到 HyperPlus 在極困難，極高 GC content (>70% 
GC) genome 中，表現雖受定序技術限制而不完美，但仍優於 Nextera。

勝

勝

Clostridium difficile (29% GC) Escherichia coli (51% GC) Bordetella pertussis (68% GC)
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Cat No. Product Size
07960140001 Complete kit (Universal) 500 x 20 µl rxns
07960204001 Complete kit (ABI Prism®) 500 x 20 µl rxns
07960255001 Complete kit (Bio-Rad®) 500 x 20 µl rxns
07960298001 Complete kit (optimized for Roche® LightCycler 480) 500 x 20 µl rxns
07960336001 Complete Kit (ROX Low) 500 x 20 µl rxns

for research use only, not for clinical purpose

KAPA Library Quantification Kits  

Real-time PCR 定量方式，準確定量完整連接 adaptor 的 library 

準確和靈敏的定量能使 muliplexed sequencing pools 中 reads 均勻分佈

Twenty-four indexed libraries were quantified by qPCR using the KAPA Library Quantification Kit (for 
Illumina® platforms) and combined to create three sequencing pools of equimolar concentration. 

• 僅定量可被測序的 library；對比 real-time PCR 方法，其他定量方法容易低估或高估 library 濃度

• 所有類型的 library 均可獲得可靠結果，包括 low-quality FFPE DNA

Real-time PCR 定量方式能夠準確定量 NGS library，使 cluster 的大小與密度達到最佳並發揮儀器
最大效能。

■ 可靠、靈敏地定量所有可被測序的 library
■ 能準確、重複地定量不同濃度、不同片段長度分佈與不同 GC含量的 library
■ 對於多重測序，確保 library 準確、等摩爾數的混合

■ 可支援自動化平臺

A lower ratio for the first size cut will result in longer fragments, whereas a higher 
ratio for the first cut selects for shorter library molecules. 
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KAPA Adapter Kits  

KAPA Dual-Index Adapter Kit

KAPA Unique Dual-Indexed Adapter Kit

■ 經 functionally tested 確保優異的文庫構建效率及較少的 adapter-dimer 形成
■ barcode cross-contamination 通過 Sequencing-based QC 檢測
■ 可應用於 KAPA HyperPrep、KAPA HyperPlus 、 KAPA RNA HyperPrep 和 HyperCap workflow

■ Non-redundant dual sequencing barcode 組合 (unique dual indexing) 可降低 index 錯誤配置
■ 經 functionally tested 確保優異的文庫構建效率及較少的 adapter-dimer 形成
■ 可應用於 KAPA HyperPrep、KAPA HyperPlus、KAPA RNA HyperPrep 和 HyperCap workflow

較少錯誤配置的 reads 可提高結果的可信度

KAPA UDI 提供一致性高的建庫效率

Cat. No. Product Size
08278555702 KAPA Dual-Indexed Adapter Kit (15 µM)  96 x 20 µL  
08861919702 KAPA Unique Dual-Indexed Adapter Kit  (15 µM) 96 x 20 µL  

for research use only, not for clinical purpose

The average conversion rate of 74.5%±6.5% across the 96 index combinations is representative of data 
generated across several independent experiments. 
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KAPA HyperPure Beads 
KAPA HyperPure Beads 為 KAPA NGS DNA workflows 提供優異的核酸回收率，以及靈活可調整

且一致的片段篩選大小。

■ 進化版磁珠，提高清洗效率，進而提升文庫多樣性降低定序成本

■ 快速、有效的去除實驗反應不需要的成分 (例如：adapters、 adapter-dimers、primers、 
 primer-dimers、 nucleotides、salts 和 enzymes)
■ 可調節片段篩選大小

for research use only, not for clinical purpose

KAPA HyperPure Beads and Supplier A beads were used at a 3X ratio to clean up DNA inputs of 
various amounts. Recovery was measured using the Qubit Fluorometer 3 dsDNA HS Assay Kit 
before and after cleanup. 

Each panel shows the resulting fragment size ranges compared to same-stage DNA that was not 
size-selected. 

可調整且重複性高的片段篩選

業界最高回收率

Cat. No. Product Size
08963835001

KAPA HyperPure Beads

5 mL 
08963843001 30 mL 
08963851001 60 mL 
08963878001 4 x 60 mL
08963860001 450 mL

Post-fragmentation size selection Post-amplification size selection
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Unlock the Potential of Every Sample
As the first step in the NGS workflow continuum, sample prep holds the key to unlocking the 
potential of every sample. Because NGS samples are precious, the best methods are needed to 
process more samples successfully, obtain more information from every sample, and optimize 
your sequencing resources. From sample collection to sequencing-ready libraries, Roche 
Sample Prep Solutions offer workflows for different sample types and sequencing applications 
that are proven, simple and complete.

App Notes
A novel, single-tube enzymatic fragmentation and library construction method 
enables fast turnaround times and improved data quality for microbial whole-
genome sequencing. Roche Sequencing Solutions, 2016.
The KAPA HyperPlus Kit enables a streamlined bacterial whole-genome 
sequencing workflow, utilizing crude lysates from single colonies. Roche 
Sequencing Solutions, 2017.

Webinar
The rise of whole-genome microbial analysis: A new era for 
human microbiome analysis, featuring Dr. Julie Segre (Microbial 
Genomics, US National Institutes of Health National Human 
Genome Research Institute) and Dr. Katie Pollard (Gladstone 
Institutes and University of California in San Francisco). 
Presented by Science and Roche Sequencing Solutions, 4 
October 2017.

Publications
Jones, M.B. et al. Library preparation methodology can influence genomic and 
functional predictions in human microbiome research. Proc. Natl. Acad. Sci. USA. 
2015;112:14024. doi:10.1073/pnas.1519288112.
Grevskott, D.H. et al. Marine Bivalve Mollusks As Possible Indicators of Multidrug-
Resistant Escherichia coli and Other Species of the Enterobacteriaceae Family. 
Front. Microbiol. 2017;8:24. doi:10.3389/fmicb.2017.00024.
Bårnes, G.K. et al. Whole genome sequencing reveals within host genetic 
changes in paired meningococcal carriage isolates from Ethiopia. BMC 
Genomics. 2017;18:407. doi:10.1186/s12864-017-3806-3.
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