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Kit Specifications 
Contents 

Nanobind Tissue Big DNA Kit 
Part Number 
Number of Samples 

v1 
NB-900-701-01 

20 

Nanobind Disks 20 

Buffer CT 40 mL 

Proteinase K 0.45 mL 

RNase A 0.45 mL 

Buffer SB 1.5 mL 

Buffer CLE3 3.5 mL 

Buffer BL3 4.5 mL 

Buffer CW1 Concentrate – Dilute to 60% final ethanol 
concentration as indicated on the bottle. 10 mL (25 mL after EtOH) 

Buffer CW2 Concentrate – Dilute to 60% final ethanol 
concentration as indicated on the bottle. 10 mL (25 mL after EtOH) 

Buffer EB 5 mL 

 

Prior to Starting 
Buffer CW1 and CW2 are supplied as concentrates. This kit uses CW1 with a 60% final ethanol concentration. 
This kit uses CW2 with a 60% final ethanol concentration. Before using, add the appropriate amount of ethanol 
(96–100%) to Buffer CW1 and Buffer CW2 as indicated on the bottles. 

Kit Storage 
RNase A and Buffer CT should be stored at 4 °C upon arrival.  

Nanobind Disks and all other buffers should be stored at room temperature (18–25 °C). 

Safety Precautions 
Buffer BL3 and Buffer CW1 contain guanidine hydrochloride. Warning! Guanidine hydrochloride is harmful if 
swallowed or inhaled and causes skin and eye irritation. DO NOT mix with bleach or acidic solutions. 

Product Use 
Nanobind Tissue Big DNA Kits are intended for research use only.  

Version History 
See Nanobind Big DNA Kit Version History Document (www.circulomics.com/support-nanobind) for a list of kit 
and protocol changes. 
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User Supplied Equipment and Reagent List 
 

Equipment Model 

Magnetic Tube Rack Thermo Fisher DynaMag-2 (12321D) 

Wheaton 1 mL Dounce Tissue Grinder with Tight and 
Loose Pestles Fisher Scientific (06-434) 

TissueRuptor II Qiagen (9002755) 

Surgical Scalpel  Fisher Scientific (22-079-712) 

ThermoMixer Eppendorf (5382000023) 

Mini-Centrifuge Ohaus Mini-Centrifuge (FC5306) 

Platform Rocker Thermo Scientific (M48725Q) 

Mini-Tube Rotator Fisher Scientific Mini-Tube Rotator (05-450-127) 

1.5 mL Protein LoBind Microcentrifuge Tubes Eppendorf (022431081) 

2.0 mL Protein LoBind Microcentrifuge Tubes Eppendorf (022431102) 

14 mL Round Bottom Tubes Fisher Scientific (14-956-3B) 

200 µL Wide Bore Pipette Tips USA Scientific (1011-8410) 

Ethanol (96–100%)  

Isopropanol (100%)  

UV/Vis Thermo Fisher Scientific NanoDrop 2000 

Fluorescent DNA Quantitation Thermo Qubit 3.0, dsDNA BR and RNA BR Assay Kits 

26g Blunt End Needle SAI Infusion (B26150) 

1 mL Syringe Fisher Scientific (14-823-30) 

 

For All Protocols 

• Eppendorf Protein LoBind tubes (Eppendorf #022431081 and #022431102) are highly recommended 
for all extractions to reduce protein contamination from tube carryover. Protein LoBind tubes are more 
effective in reducing carryover contamination than DNA LoBind tubes or other tubes and will result in 
improved UV purity. 
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Introduction 
 Nanobind is a novel magnetic disk covered with a high density of 
micro- and nanostructured silica. The Nanobind disk can be used for 
rapid extraction of high-quality DNA and RNA. It uses a standard lyse, 
bind, wash, and elute procedure that is common for silica-based DNA 
extraction technologies (see Workflow). However, unlike magnetic 
beads and silica spin columns which shear large DNA, Nanobind binds 
and releases DNA without fragmentation, resulting in high purity, high 
molecular weight (HMW) and ultra high molecular weight (UHMW) 
DNA. The high surface area and unique binding mechanism give it an 
extraordinary binding capacity, allowing isolation of high purity, high 
molecular weight DNA in a microcentrifuge tube format.  

 

Kit Overview 
The Nanobind Tissue Big DNA Kit is designed for the extraction of HMW (50 kb – 300+ kb) genomic DNA from 
tissue and blood samples. Four general protocols are provided: 

1. Standard TissueRuptor II HMW Protocol – For processing tissue samples using Qiagen 
TissueRuptor II for upfront homogenization. 

2. Standard Dounce Homogenizer HMW Protocol – For processing tissue samples using a Dounce 
homogenizer for upfront homogenization. 

3. Mammalian Whole Blood HMW Protocol – For processing whole blood samples containing non-
nucleated RBCs. 

4. Nucleated Blood HMW Protocol – For processing whole blood samples containing nucleated RBCs. 

The Mammalian Whole Blood Protocol and Nucleated Blood Protocol may also be performed using the 
Nanobind CBB Big DNA Kit. 

Conversely, the Nanobind Tissue Big DNA Kit can be used with any of the Nanobind CBB Big DNA Kit 
protocols. Please refer to the Nanobind CBB Big DNA Kit Handbook for cultured cell and bacteria protocols.  

Additional application and tissue specific protocols are provided as Application Notes and are listed in the 
Sample Information section. See our website (www.circulomics.com/support-nanobind and 
www.circulomics.com/store/Nanobind-Tissue-Big-DNA-Kit-p129187130) for the most up-to-date list of Sample 
Information and Application Notes.  

SEM image of Nanobind's silica surface 
structure. 
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Sample Information 
The following tables illustrate extraction data from a variety of animal species and tissue types. All samples 
have been validated by PacBio and/or Oxford Nanopore sequencing.  

Each sample was extracted using the TissueRuptor II (TR), Dounce homogenizer (DH), and/or cryoPREP 
protocols (CP). These protocols differ only in the upfront homogenization approach. 

For most tissues, any of the protocols may be used with similar results. If only a single protocol is listed, this 
does not indicate that the other protocols are incompatible. 

Tissues that require modifications to the standard protocols are indicated in the tables below with asterisks (*) 
and accompanied by Application Notes. 

Application Notes are also provided to give additional insight into experimental design, sequencing guidelines, 
and expected results. 

Fresh frozen samples generate the best results but tissues preserved in RNAlater and ethanol may also be 
used as described in the Preservation Methods section. 

Nanobind Tissue Big DNA Kit - Validated Mammalian Tissues 

Sample Type Protocols 
Tested 

Input 
(mg) 

DNA Yield 
(µg) 260/280 260/230 PacBio 

Validated 
ONT 

Validated 
App 
Note 

Human Skeletal (FZ) TR, DH, CP 25 8.3 1.85 2.04 Y Y 1 

Human Colon (FZ) TR, DH, CP 24 18 1.86 2.15 Y Y 1 

Human Uterine Fibroid (FZ) TR, DH, CP 25 10.9  1.87 2.19  Y 1 

Human Kidney (FZ) TR, DH, CP 30  16  1.86 2.20 Y Y 1 

Human Breast (FZ) TR*, CP* 20  60.6  1.88 2.33  Y 1, 2 

Mouse Brain (FZ) TR* 22  5.3  1.85 2.03  C 3 

Mouse Liver (FZ) TR*, DH* 32  23  1.88 2.22 Y Y 4 

Mouse Spleen (FZ) TR* 19  143  1.86 2.30  Y 5 

Pig Brain (FZ) DH 30 30 1.84 2.32  C 3 

Pig Liver (FZ) DH 25 17.1 1.90 2.05  C 4 

Skunk Ear Punch (FZ) TR 33 9.9 1.81 1.81 C   

Vole Heart (FZ) TR 47 21.3 1.87 2.16 C   

Vole Kidney (RL) TR 38 45  1.87 2.17 C   

 

Nanobind Tissue Big DNA Kit - Validated Avian Sample 

Sample Type Protocols 
Tested 

Input 
(mg) 

DNA Yield 
(µg) 260/280 260/230 PacBio 

Validated 
ONT 

Validated 
App 
Note 

Zebra Finch Muscle (FZ) TR 35  6.6  1.85 1.66  Y  
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Nanobind Tissue Big DNA Kit - Validated Fish Samples 

Sample Type Protocols 
Tested 

Input 
(mg) 

DNA Yield 
(µg) 260/280 260/230 PacBio 

Validated 
ONT 

Validated 
App 
Note 

Teleost Fin Clip (FZ) CP 95 (P) 9.1 1.87 2.03 C   

Teleost Liver (FZ) CP 25 9.0 1.74 1.3 C   

Stickleback Brain/Muscle (FZ) CP 50 126 1.84 2.14 C   

Stickleback Liver (RL) CP 15 8.5 1.82 1.84 C   

Antarctic Icefish Muscle (FZ) TR* 206 (P) 10.2 1.70 1.65 C  9 

Skate Testis (FZ) TR*, DH* 80  112.5  1.86 2.32 Y  6 

Tilapia Heart (FZ) TR 25 13.1 1.86 2.18  Y 11 

Tilapia Fin (FZ) TR 27 11.6 1.82 2.13  Y 11 

Tilapia Testis (FZ) TR* 25 83.7 1.86 2.31  Y 6, 11 

Tilapia Spleen (FZ) TR 25 97.2 1.87 2.33  Y 11 

Tilapia Kidney (FZ) TR 22 16.1 1.86 2.22  Y 11 

 

Nanobind Tissue Big DNA Kit - Validated Mollusk Samples 

Sample Type Protocols 
Tested 

Input 
(mg) 

DNA Yield 
(µg) 260/280 260/230 PacBio 

Validated 
ONT 

Validated 
App 
Note 

Black Mystery Snail (FZ) DH* 107  16.1  1.79 1.41  Y 7 

Aplysia Muscle (FR) TR 43  9.1 1.87 2.07 C  12 

 

Nanobind Tissue Big DNA Kit - Validated Crustacean Samples 

Sample Type Protocols 
Tested 

Input 
(mg) 

DNA Yield 
(µg) 260/280 260/230 PacBio 

Validated 
ONT 

Validated 
App 
Note 

Dungeness Crab Leg DH* 100  6.6  1.85 1.79 C  8 

Red King Crab Leg (FZ) TR 116 (P) 112.4 1.87 2.28 C   

Snow Crab Leg (FZ) TR 550 (P) 15.6 1.44 0.92 C   

Tanner Crab Leg (FZ) TR 750 (P) 3.8 1.14 0.63 C   

Prawn TR 30 2.7 1.81 1.66 C  9 

 

Nanobind Tissue Big DNA Kit - Validated Blood Samples 

Sample Type Protocols 
Tested 

Input 
(µL) 

DNA Yield 
(µg) 260/280 260/230 PacBio 

Validated 
ONT 

Validated 
App 
Note 

Human Blood WB 200 5.6 1.90 1.90 Y Y  

Woodpecker Blood NB 10 N/A N/A N/A  C 10 
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Abbreviations 

* Modifications are needed to the standard protocols and described in application notes. 
FR Fresh tissue 
FZ Frozen tissue 
RL RNAlater preserved 
TR TissueRuptor protocol 
DH Dounce homogenizer protocol 
CP cryoPREP protocol 
WB Whole blood protocol 
NB Nucleated blood protocol 
Y Yes 
C Customer extracted and sequenced 
P Pooled extractions 
  
1 See cryoPREP Tissue Homogenization Application Note 
2 See Human Breast Application Note 
3 See Mammalian Brain Application Note 
4 See Mammalian Liver Application Note 
5 See Mammalian Spleen Application Note 
6 See Fish Testis Application Note 
7 See Black Mystery Snail Application Note 
8 See Crab Application Note 
9 See Fish Skeletal Muscle Application Note 
10 See Nucleated Blood Application Note 
11 See Fish Tissue Sequencing Guide 
12 See Aplysia Application Note 
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Insect Samples 
Insect samples are not officially supported at this time with the Tissue Kit. Select insects can be processed with 
supplemental buffers. Contact us for more details. 

 

Worm Samples 
Worm samples are not officially supported at this time with the Tissue Kit. Select worms can be processed with 
supplemental buffers. Contact us for more details. 
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DNA Size 
The size of the genomic DNA will vary depending on sample type, the quality of the starting material, and 
processing parameters. Our protocols typically yield DNA in the 50 kb – 300+ kb size range.  

 

 

Pulsed Field Gel Electrophoresis (PFGE) images of DNA extracted from various tissues using the Nanobind Tissue Big DNA 
Kit. 
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Preservation Methods 
High quality tissue samples are the key to obtaining high quality DNA. Fresh frozen tissues generate the 
highest quality DNA and are the preferred sample type. However, other preservation methods such as storage 
in ethanol or RNAlater can be also used. With all samples ischemic times before preservation or freezing 
should be avoided to minimize tissue DNA degradation.  

 

Frozen Tissues 

Tissues that are frozen without a preservation medium do not require pre-treatment before extraction.  

 

RNAlater-Preserved Tissues 

Tissues that are preserved in RNAlater prior to freezing or storage should have excess RNAlater solution 
removed. After placing the tissue on a clean, chilled surface, wick away excess RNAlater liquid using a 
Kimwipe. 

 

Ethanol-Preserved Tissues 

Tissues that are preserved in ethanol prior to freezing or storage require pre-treatment before extraction to 
remove the ethanol.  

1. Prepare EtOH Removal Buffer 
• 400 mM NaCl 
• 20 mM Tris, pH 7.5 
• 30 mM EDTA 

2. Place tissue into a 50 mL conical tube containing 45 mL of EtOH Removal Buffer and incubate on a rocker 
or tube rotator for 30 min at room temperature. 

3. Remove and discard EtOH Removal Buffer. 
4. Add 45 mL of fresh EtOH Removal Buffer and incubate on a rocker or tube rotator for 30 min at room 

temperature.  
5. Remove and discard EtOH Removal Buffer, and wick excess liquid with a Kimwipe to remove as much 

liquid as possible. 
6. Proceed into step 1 of the appropriate extraction protocol. 
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PacBio Sequencing 
Sequencing validation of HMW DNA extracted using the Nanobind Tissue Big DNA Kit was performed using 
the PacBio® Sequel® system.  

Nanobind Tissue Big DNA Kit – PacBio Sequel I 

Sample Protocol Library Prep 260/280 260/230 Subread 
N50 (bp) 

Polymerase 
N50 (bp)

Total Data 
(Gb)

Human Skeletal (FZ) TR 5X NS, 30 kb BP
Sequel I, 20 hr 1.86 2.08 36,730 40,291 14.8

Human Skeletal (FZ) DH 5X NS, 30 kb BP
Sequel I, 20 hr 1.88 1.95 40,932 43,775 12.7

Human Kidney (FZ) TR 5X NS, 30 kb BP
Sequel I, 20 hr 1.86 2.00 20,671 21,171 5.4

Human Kidney (FZ) DH 5X NS, 30 kb BP
Sequel I, 20 hr 1.88 1.71 29,499 31,321 11.0

Human Colon (FZ) TR 5X NS, 30 kb BP
Sequel I, 20 hr 1.86 2.02 34,860 37,308 5.7

Human Colon (FZ) DH 5X NS, 30 kb BP
Sequel I, 20 hr 1.82 1.67 31,001 32,412 3.9

Mouse Liver (FZ) TR 5X NS, 30 kb BP
Sequel I, 20 hr 1.87 2.10 29,410 30,756 9.4

Mouse Liver (FZ) DH 5X NS, 30 kb BP
Sequel I, 20 hr 1.88 2.09 29,722 30,877 6.6

Skate Testis (FZ) TR 5X NS, 30 kb BP
Sequel I, 20 hr 1.86 2.32 29,010 29,876 6.0

Skate Testis (FZ) DH 5X NS, 30 kb BP
Sequel I, 20 hr 1.86 2.30 28,313 29,153 5.2

 
FZ Frozen tissue 
TR TissueRuptor protocol 
DH Dounce homogenizer protocol 
NS Needle shear with 26g needle 
BP BluePippin high pass size selection 
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Human skeletal muscle was extracted using the TissueRuptor and Dounce homogenizer protocols and sequenced on PacBio 
Sequel I. 

 

Three different human tissue samples were extracted using the Dounce homogenizer protocol and sequenced on PacBio 
Sequel I. 

 

Mouse liver and skate testis samples were extracted using the TissueRuptor protocol and sequenced on PacBio Sequel I. 
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Nanobind Tissue Big DNA Kit – Customer PacBio Sequel I/II  

Sample Protocol Library Prep 260/280 260/230 Subread N50 
(bp) 

Polymerase 
N50 (bp)

Total 
Data (Gb)

Spotted Skunk Ear Punch 
(FZ) a TR 60 kb shear, 20 kb BP, 

Sequel I, 10 hr 1.81 1.81 27,082‡ 31,960‡ 12.0‡ 

Dungeness Crab Leg 
Muscle (FZ) a DH 75 kb shear, 25 kb BP, 

Sequel I, 10 hr 1.85 1.79 19,540‡ 22,571‡ 7.9‡

Red King Crab Leg Muscle 
(FZ) a TR 60 kb shear, 25 kb BP, 

Sequel II, 30 hr 1.87 2.28 26,515 28,772 76.2

Snow Crab Leg Muscle 
(FZ) a TR 60 kb shear, 7 kb BP

Sequel II, 30 hr 1.44 0.92 14,703 19,066 54.2

Tanner Crab Leg Muscle 
(FZ) a TR 60 kb shear, 7 kb BP

Sequel II, 30 hr 1.14 0.63 16,391 18,880 43.6

Teleost Fin Clip (FZ) a CP 60 kb shear, 25 kb BP, 
Sequel I, 10 hr 1.87 2.03 28,457‡ 31,031‡ 12.3‡

Teleost Liver (RL) a CP 60 kb shear, 35 kb BP, 
Sequel II, 30 hr 1.74 1.30 37,364 41,769 80.8

Stickleback Brain/Muscle 
(FZ) a CP 60 kb shear, 12.5 kb BP, 

Sequel I, 10 hr 1.84 2.14 22,370‡ 25,812‡ 9.4‡

Stickleback Liver (FZ) a CP No shear, 40 kb BP
Sequel II, 30 hr 1.82 2.03 35,808 38,876 104.0

Stickleback Liver (FZ) a CP No shear, 45 kb BP
Sequel II, 30 hr 1.85 2.14 39,448 43,934 90.3

Antarctic Icefish Muscle 
(FZ) a TR 60 kb shear, 27.5 kb BP, 

Sequel II, 30 hr 1.70 1.65 29,252‡ 35,534‡ 107.7‡

Prawn (FZ) c TR 15 kb shear, 15 kb BP, 
Sequel I, 20h 1.81 1.66 23,186 53,091 9.8 Gb

Aplysia (FR) d TR No shear, 20 kb BP, 
Sequel II, 15 hr 1.96 1.90 18,151 18,868 71.6 Gb

Vole Heart (FZ) b TR No shear, 30 kb BP
Sequel II, 15 hr 1.87 2.16 34,825 37,154 112.1

Vole Kidney (RL) b TR No shear, 20 kb BP
Sequel II, 15 hr 1.87 2.17 24,211‡ 32,228‡ 89.0‡

 
FZ Frozen tissue 
RL RNAlater preserved 
TR TissueRuptor protocol 
CP cryoPREP protocol 
BP BluePippin high pass size selection 
‡ Data is average of multiple flow cells 
a Data courtesy of researchers working with the Genomics & Cell Characterization Core Facility (GC3F) at University of Oregon 
b Data courtesy of Campbell Lab at University of California Riverside 
c Data courtesy of ARC ITRH for Advanced Prawn Breeding Hub, James Cook University and Australian Genome Research 
 Facility 
d Data courtesy of Abrams Lab at University of Maryland School of Medicine  
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Oxford Nanopore Sequencing 
Sequencing validation of HMW DNA extracted using the Nanobind Tissue Big DNA Kit was performed using 
Oxford Nanopore MinION/GridION/PromethION systems.  

Nanobind Tissue Big DNA Kit – ONT MinION/GridION 

Sample Protocol Library Prep 260/280 260/230 Read Length 
N50 (bp) 

% Data >100 
kb

Total 
Data (Gb)

Human Skeletal (FZ) TR 5X NS, No SS, LSK109, 
FLO-MIN106D, 48h 1.86 2.08 38,874 9.9% 6.6

Human Skeletal (FZ) DH 5X NS, No SS, LSK109, 
FLO-MIN106D, 48h 1.88 1.95 42,574 12.1% 7.4

Human Skeletal (FZ) CP 5X NS, No SS, LSK109, 
FLO-MIN106D, 48h 1.90 2.05 23,108 1.0% 8.6

Human Colon (FZ) TR 5X NS, No SS, LSK109, 
FLO-MIN106D, 48h 1.86 2.17 20,130 0.3% 15.8

Human Uterine Fibroid 
(FZ) CP 5X NS, No SS, LSK109, 

FLO-MIN106D, 48h 1.88 2.19 28,277 8.2% 8.3

Human Kidney (FZ) TR 5X NS, No SS, LSK109, 
FLO-MIN106D, 48h 1.84 1.92 30,520 0.5% 8.3

Human Breast (FZ) TR 5X NS, No SS, LSK109, 
FLO-MIN106D, 48h 1.87 2.29 36,420 6.4% 8.2

Mouse Liver (FZ) TR 5X NS, No SS, LSK109, 
FLO-MIN106D, 48h 1.87 2.10 49,011 5.6% 3.3

Mouse Spleen (FZ) TR 5X NS, SRE XL, LSK109, 
FLO-MIN106D, 1h 1.86 2.30 37,777 4.5% 0.46

Zebra Finch Skeletal (FZ) TR 5X NS, No SS, LSK109, 
FLO-MIN106D, 48h 1.85 1.66 24,071 0.5% 4.6

Mystery Snail (FF) DH 5X NS, SRE XL, LSK109, 
FLO-MIN106D, 1h 1.79 1.41 30,616 2.1% 0.40

Tilapia Heart (FZ) TR 5X NS, SRE, LSK109, 
FLO-MIN106D, 48h 1.86 2.18 49,392 7.7% 9.6

Tilapia Spleen (FZ) TR 5X NS, SRE, LSK109, 
FLO-MIN106D, 48h 1.87 2.33 15,414 1.2% 18.9

Tilapia Fin Clip (FZ) TR 5X NS, SRE, LSK109, 
FLO-MIN106D, 48h 1.82 2.13 22,723 0.8% 13.6

Tilapia Kidney (FZ) TR 5X NS, SRE, LSK109, 
FLO-MIN106D, 48h 1.86 2.22 26,620 2.6% 16.3

Tilapia Testes (FZ) TR 5X NS, SRE, LSK109, 
FLO-MIN106D, 48h 1.86 2.31 33,834 6.6% 12.1
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FZ Frozen tissue 
FF Fresh tissue 
TR TissueRuptor protocol 
DH Dounce homogenizer protocol 
CP cryoPREP protocol 
NS Needle shear with 26g needle 
BP BluePippin high pass size selection 
SS Size Select 
SRE Short Read Eliminator 
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Human skeletal muscle was extracted using TissueRuptor, Dounce homogenizer, and cryoPREP protocols and sequenced on 
Oxford Nanopore MinION. 

 

Four different human tissue samples were extracted using the TissueRuptor protocol and sequenced on Oxford Nanopore 
MinION. 

 

Five tilapia tissues were extracted using the TissueRuptor protocol and sequenced on Oxford Nanopore GridION.
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Nanobind Tissue Big DNA Kit – Customer ONT MinION/GridION/PromethION Sequencing 

Sample Protocol Library Prep 260/280 260/230 Read Length 
N50 (bp)

Total Data 
(Gb)

Pig Liver (FZ) e DH No shear, SRE, LSK109, FLO-
MIN106D, 48h 1.90 2.05 36,357‡ 10.1‡

Pig Liver (FZ) e DH No shear, SRE, LSK109, FLO-
MIN106D, 48h 1.82 2.32 41,124‡ 6.22‡

Pig Cerebellum (FZ) e DH No shear, No SS, LSK109, 
FLO-MIN106D, 48h 1.84 2.32 58,251‡ 6.96‡

Pig Cerebellum (FZ) e DH No shear, No SS, LSK109, 
FLO-MIN106D, 48h 1.79 2.30 48,904‡ 7.79‡

Woodpecker Blood f NB 5X NS, LSK109, FLO-PRO002,
48h, 2X library w/ nuclease N/A N/A 34,314 34.3

 
FZ Frozen tissue 
DH Dounce homogenizer protocol 
NS Needle shear with 26g needle 
SS Size Select 
SRE Short Read Eliminator 
NB Nucleated blood protocol 
‡ Data is average of multiple flow cells 
e Data is courtesy of researchers working with Iowa State University DNA Facility. Funding provided by ISU/NRSP-8 
f Data is courtesy of Miller Lab at Sam Noble Museum / University of Oklahoma. 
 

 

 

Pig cerebellum was extracted using the Dounce homogenizer protocol and sequenced on Oxford Nanopore MinION. 
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Nanobind + Short Read Eliminator 
Sequencing read lengths obtained using Nanobind extracted HMW DNA can be further enhanced by using the 
Circulomics Short Read Eliminator Kits to deplete short DNA. The Short Read Eliminator Kits are available in 
three versions with different size selection cutoffs (SRE XS: 10 kb, SRE: 25 kb, SRE XL: 40 kb). 

 

 

 

  

  

Nanobind Tissue Big DNA Kit – ONT MinION Sequencing 

Sample  Protocol Library Prep 260/280 260/230 % Data >100 
kb (-SRE)

Read Length 
N50 (-SRE) 

% Data >100 
kb (+SRE)

Read Length 
N50 (+SRE)

Human Colon (FZ) CP 5X NS, LSK109, 
FLO-MIN106D 1.85 2.09 6.9% 28.6 kb 18.7% 51.7 kb
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Tissue Disruption Strategies 
Choosing the Appropriate Disruption Strategy 
Most tissues may be processed with the standard TissueRuptor or Dounce homogenizer protocols. Tissues 
that require modifications to the standard protocols are indicated in the Sample Information tables and 
accompanied by Application Notes. 

In addition, we provide an Application Note describing tissue disruption using a Covaris cryoPREP instrument.  

We have tested alternative disruption methods including liquid nitrogen grinding and homogenization with 
pellet pestle. We do not recommend these homogenization methods as they do not consistently and 
sufficiently disrupt the tissue, leading to decreased yields, reduced purity, and diminished sequencing 
performance.  

 

Homogenization Tips and Tricks 
Dounce 

It is important to use the Dounce homogenizer with the tight pestle. We do not recommend the loose pestle as 
this may not result in sufficient homogenization of the tissue.   

When using the Dounce homogenizer, push the tissue firmly into the bottom of the Dounce chamber with each 
stroke. Try to keep the tissue between the tip of the pestle and the bottom of the Dounce chamber for thorough 
homogenization. If the tissue becomes trapped above the bulb of the pestle, pull the pestle completely out of 
the chamber and let the tissue settle back into the chamber by gravity. 

It is not necessary to twist the pestle at the bottom of the Dounce chamber to disrupt the tissue. The 
compression and suction forces on the tissue that are created when moving the pestle up and down are 
sufficient to disrupt the tissue. 

The homogenate may become foamy with some tissue types. This is normal and will not cause issues with 
downstream processing. If foam forms, be sure to transfer all of it in step 6.  

 

TissueRuptor II 

Use the TissueRuptor on its maximum setting. Ten seconds should be sufficient for all tissues as long as the 
sample was adequately minced beforehand.  

 

cryoPREP 

We have extracted and sequenced various human tissues using the Covaris cryoPREP (CP02) Automated Dry 
Pulverizer for upfront disruption. Please refer to the cryoPREP Tissue Homogenization Application Note for 
details. 
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Workflow 
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Processing Tips 
Magnetic Rack Handling Procedure  
To capture the Nanobind disk and enable simple processing, the microcentrifuge tubes are placed in a tube 
rack that is used with a magnetic base. Although DNA is bound quite robustly, proper pipetting and handling 
will ensure thorough washing and minimize disturbance of the bound DNA. For best results, the Nanobind disk 
should be captured near the top of the tube so that fluid can be easily removed from the bottom of the tube. 
The following procedure is recommended. 

 

Recommended procedure for capturing Nanobind disk on a tube rack and magnetic base. This procedure ensures that the 
Nanobind disk is captured near the top of the liquid interface, minimizing disturbance of the bound DNA and facilitating 
processing. 
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Pipetting 
When removing liquid from the microcentrifuge tube, the Nanobind disk should not be disturbed. Carefully 
insert the pipette tip against the wall opposite the Nanobind disk and remove liquid by pipetting from the liquid 
surface. This will minimize the chances of accidentally pipetting bound DNA. Likewise, when adding liquid, 
dispense against the wall opposite the Nanobind disk. 

 

 

 

 

 

  

 

 

 

 

 
Pipetting procedure for removal (left) and addition (right) of liquid during wash steps. Avoid disrupting the Nanobind disk and 
bound nucleic acids. 
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Heterogeneity and Viscosity 
The extracted HMW DNA can be highly viscous and heterogeneous. This is normal and is one of the 
challenges of working with HMW DNA. The heterogeneity and viscosity of the DNA eluate will vary depending 
on sample type, DNA size, sample input, and processing parameters. Listed below are tips for working with 
HMW DNA. 

 

Following elution of the HMW DNA: 

Pipette mix the extracted DNA 5X with a standard P200 pipette. In some cases, the extracted DNA will be very 
heterogeneous and contain large amounts of unsolubilized “jellies”. Pipette mixing will help to loosen and coax 
the “jellies” into solution. Moderate amounts of pipette mixing will not significantly impact DNA length. Pipette 
mixing is a standard part of our DNA elution process; we routinely use it for all long-read sequencing and 
optical mapping applications. For greater accuracy, the pipette mixed DNA should be left overnight at RT 
before quantifying the concentration. 

 

To accurately quantify the HMW DNA: 

Pipette mix the DNA 5X with a standard P200 pipette again. Perform triplicate Nanodrop readings by sampling 
the top, middle, and bottom of the eluate. If the concentration %CV > 30, perform an additional 5X pipette 
mixing using a standard P200 pipette.  Let the DNA rest for at least 1 hr and repeat the Nanodrop 
measurements.  

To accurately determine the concentration of dsDNA, we recommend making multiple measurements using the 
Qubit dsDNA BR Assay. 

 

If the extracted DNA needs to be used immediately after extraction: 

The extracted DNA can be sheared 5X using a 26g blunt stainless-steel needle and 1 mL syringe. The needle-
sheared DNA can be used immediately for library preparation. Moderate amounts of needle shearing will not 
significantly impact DNA length. Nearly all samples we sequence have been 5X needle sheared.  
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HMW (50 kb – 300+ kb) DNA Extraction Protocols 
Two standard protocols are provided. These protocols differ only in which upfront homogenization method was 
used, TissueRuptor II or Dounce homogenizer.  

Most tissues can be processed using either protocol. The Sample Information section lists various tissue 
types and the protocols that have been tested with that particular tissue. If only a single protocol is listed, this 
does not indicate that the other protocols are incompatible. 

For a small number of tissues, minor modifications to the standard protocol are required. These are indicated 
in the Sample Information tables by an asterisk (*) and accompanied by Application Notes that describe the 
recommended protocol modifications. 

Application Notes are also provided to give additional insight into experimental design, sequencing guidelines, 
and expected results.  

Contact us if you have any questions about which protocol should be used.  
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Standard TissueRuptor Protocol - HMW 
This protocol has been validated for many mammalian, avian, and fish tissue types including heart, liver, 
spleen, kidney, and colon.  

This protocol is suitable for tissues that are fresh frozen, ethanol preserved, and RNAlater preserved. Ethanol 
and RNAlater preserved tissue samples should be pre-treated as described in the Preservation Methods 
section. 

See the Sample Information tables or our website (www.circulomics.com/store/Nanobind-Tissue-Big-DNA-
Kit-p129187130) for a list of tissues that require modifications to this protocol.  

1. Place a 14 mL round bottom tube on ice and chill the centrifuge to 4 °C. 
2. Place ~25 mg of tissue on a clean, chilled surface, and finely mince to ≤ 1 

mm3 pieces using a scalpel. 
• A plastic weigh boat cleaned with 70% EtOH can be placed on an upside-down, 

aluminum dry bath incubator heat block sitting in ice. 
• Fine mincing is particularly important for tissues with a rubbery texture (e.g. 

fibroid, skin, connective tissue). 
• The tissue input can be increased up to 50% if the yield is low; however, larger 

increases may overwhelm the chemistries and adversely affect purity.  

3. Transfer minced tissue to the chilled 14 mL round bottom tube. Keep the 
tube on ice during the entire disruption process. 

4. Add 750 µL of cold Buffer CT. 
• Buffer CT should be kept on ice when removed from refrigerator. 

5. Submerge the TissueRuptor probe tip in the buffer and blend at max speed 
for 10 s. 

• Homogenate may become foamy, but this is not a cause for concern. In the next 
step, transfer any foam that forms. 

6. Transfer homogenate to a 2 mL Protein LoBind microcentrifuge tube. 
• Transfer any undisrupted tissue chunks and any foam that forms. 

7. Pellet homogenate by centrifuging at 1,500 x g and 4 °C for 5 min. Discard 
supernatant.  

• For some tissue types, such as brain, the pellet may not be visible. In these 
cases, carefully remove the supernatant and avoid pipetting from the very bottom 
of the tube. 

• Recovery from certain tissue types, such as brain and liver, may be enhanced by 
increasing the spin speed to 6,000 x g; however, this may adversely affect purity. 

8. Add 1 mL of cold Buffer CT and pipette mix 10X with a wide bore P200 
pipette to resuspend tissue. 

9. Pellet homogenate by centrifuging at 1,500 x g and 4 °C for 5 min. Discard 
supernatant. 

• For some tissue types, such as brain, the pellet may not be visible. In these 
cases, remove the supernatant carefully and avoid pipetting from the very bottom 
of the tube. 

Quick Tip 
Thorough tissue disruption is
key to efficient lysis. It is also
important to keep the tissue
cold during the entire
disruption process. 

 

 

 

 

 

 

 

Quick Tip 
The 2 mL tube is essential for
efficient lysis because of its
shape; the narrow taper of a
1.5 mL tube prevents proper
mixing of the lysate during
subsequent thermomixing. 
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• Recovery from certain tissue types, such as brain and liver, may be enhanced by 
increasing the spin speed to 6,000 x g; however, this may adversely affect purity. 

10. Pulse vortex for 1s x 2 times (max setting) to dislodge pellet.  
11. Add 20 µL of Proteinase K to the previous pellet. 
12. Add 150 µL of Buffer CLE3 and pipette mix 10X with a wide bore P200 

pipette. 
13. Incubate on a ThermoMixer at 55 °C and 900 rpm for 30 min.  
14. Spin the tube on a mini-centrifuge for 2 s to remove liquid from the cap. 
15. Add 20 µL of RNaseA. 
16. Incubate on a ThermoMixer at 55 °C and 900 rpm for 30 min.  
17. Spin the tube on a mini-centrifuge for 2 s to remove liquid from the cap. 
18. Add 60 µL of Buffer SB and pulse vortex for 1s x 5 times (max setting) to 

mix. 
19. Centrifuge at 10,000 x g and RT (18–25 °C) for 5 min.  
20. Transfer up to 250 µL of supernatant to a new 1.5 mL Protein LoBind 

microcentrifuge tube using a wide bore P200 pipette. (Discard the 2 mL 
Protein LoBind microcentrifuge tube containing the precipitated pellet.) 

• Some sample types may not result in a visible pellet after this spin.  
• If there is no visible pellet, transfer supernatant as if there were a pellet present 

and avoid pipetting from the very bottom of the tube. 
• For tissues with high DNA content, such as spleen and gonad, a gel-like matrix 

may form. The gel-like matrix contains all the DNA – transfer the entire gel-like 
matrix.  

• Formation of this gel-like matrix may be mitigated by reducing the tissue input. 
• Some sample types may result in a waxy or opaque residue that rests atop the 

liquid after the spin; avoid transferring this substance. (Typically, this residue 
adheres to the outside of the pipette tip used to transfer supernatant; do not allow 
the pipette tip to touch the new tube in order to avoid transferring this residue.) 

21. Add 50 µL of Buffer BL3 to the previous supernatant and inversion mix 10X. 
• Solution may turn cloudy but will become clear in step 24. 

22. Spin the tube on a mini-centrifuge for 2 s to remove liquid from the cap. 
23. Add Nanobind disk to lysate and add 300 µL of isopropanol. Inversion mix 

10X.  
• The Nanobind disk must be added before isopropanol. 
• A large, cloudy mass may appear upon addition of isopropanol and inversion 

mixing; this will adhere to the Nanobind disk and will become clear during the 
next step. 

24. Mix on a platform rocker at 20 rpm for 15 min at RT. 
25. Place tube rack on the magnetic base using the method described in the  

Magnetic Rack Handling Procedure section. 
26. Discard supernatant with a pipette using the method described in the 

Pipetting section, taking care to avoid pipetting the DNA or contacting the 
Nanobind disk. 

 
 
Quick Tip 
If there are still visible,
undigested tissue pieces after
step 13, the incubation may
be extended up to 2 h.
However, if tissue is
appropriately disrupted in
steps 1-5, then 30 min should
be sufficient. 

 
 
 
Quick Tip 
The narrow taper of the 1.5
mL tube is essential for
proper removal of wash buffer
in steps 32 & 33 and for
thorough recovery of eluate in
step 36. 

Quick Tip 
For high DNA content tissues,
a diffuse, gel-like matrix forms
that contains all the DNA –
transfer the entire gel-like
matrix. 
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27. Add 500 µL of Buffer CW1, remove tube rack from magnetic base, inversion 
mix 4X, replace the tube rack on the magnetic base, and discard the 
supernatant. 

28. Repeat step 27. 
29. Add 500 µL of Buffer CW2, remove tube rack from magnetic base, inversion 

mix 4X, replace the tube rack on the magnetic base and discard the 
supernatant. 

30. Repeat step 29. 
31. Pipette out any residual liquid from the tube cap. 
32. Spin the tube on a mini-centrifuge for 2 s. With the tube rack already on the 

magnetic base and right-side-up, place tube on tube rack and remove 
residual liquid.  

• If the Nanobind disk is blocking the bottom of the tube, gently push it aside with 
the tip of the pipette towards the magnet.  

33. Repeat step 32. 
34. Add 75 µL of Buffer EB directly onto the Nanobind disk and incubate at RT 

for 10 min. 
• The Nanobind disk does not need to be fully immersed in Buffer EB – it need only 

be wetted and sitting atop the liquid. 

35. Collect DNA by transferring eluate to a new 1.5 mL microcentrifuge tube 
using a wide bore P200 pipette. 

• Either Protein LoBind or DNA LoBind tubes can be used in this step.  
• Avoid Axygen tubes as these have been shown to interfere with PacBio 

sequencing. 

36. Spin the tube containing the Nanobind disk on a mini-centrifuge for 5 s. Use 
a standard P200 pipette to combine any additional liquid that comes off the 
disk with the previous eluate. Repeat if necessary. 

• Samples with high DNA content may result in a dense, clear gel that adheres 
strongly to the Nanobind disk. This clear gel is DNA! For these tissue types, this 
spin step is critical for recovering all the DNA. Repeat until all the clear gel has 
spun off the Nanobind disk. 

37. Pipette mix 5X with a standard P200 pipette to homogenize the eluate and 
disrupt any unsolubilized “jellies” that may be present. 

• Limited pipette mixing will not noticeably reduce DNA size or sequencing read 
lengths but is important for accurate quantitation and consistent sequencing 
performance. 

• Take care to disrupt any regions that feel more viscous than other regions. 

38. Let eluate rest overnight at RT to allow DNA to solubilize.  
• Visible “jellies” should disperse after resting. 
• The extracted HMW DNA can be heterogeneous. This is normal and is one of the 

challenges of working with HMW DNA. The bigger the DNA, the more this will be 
apparent. See the Heterogeneity and Viscosity section for detailed tips. 

 

 

 

 

 

 

 

 

 

Quick Tip 
The Nanobind disk only
needs to be wetted in the
elution step:  THE DISK
DOES NOT NEED TO BE
FULLY SUBMERGED IN
BUFFER EB. 

 

 

 

Quick Tip 
This 5 s spin is CRITICAL for
recovering the DNA. We do
not recommend a 2nd elution. 

 

 

 

 

 

Quick Tip 
The DNA will solubilize after
resting at RT or by coaxing it
into solution using standard
P200 pipette mixing. For
samples that need to be used
immediately, we recommend
needle shearing. 
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39. Following overnight rest, pipette mix 5X with a standard P200 pipette and 
perform triplicate NanoDrop measurements by sampling the top, middle, 
and bottom of the eluate. 

• If the concentration %CV exceeds 30%, 5X pipette mix with a standard P200 
pipette and allow DNA to rest at RT for 1 hour to overnight. Take care to disrupt 
any regions that feel more viscous than other regions. Remeasure with 
NanoDrop.  

• Limited pipette mixing will not noticeably reduce DNA size or sequencing read 
lengths but is important for accurate quantitation and consistent sequencing 
performance. 

• Typical A260/A280 and A260/A230 are provided in the Sample Information 
tables. 

40. Use Qubit dsDNA BR Assay to determine DNA concentration. 
• We recommend making multiple measurements from the top, middle, and bottom 

of the eluate for an accurate DNA concentration reading.  

41. Run pulsed field gel electrophoresis (PFGE) to size the HMW DNA.  
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Standard Dounce Homogenization Protocol - HMW 
This protocol has been validated for many mammalian, avian, and fish tissue types including gonad, kidney, 
liver, brain, and colon.  

This protocol is suitable for tissues that are fresh frozen, ethanol preserved, and RNAlater preserved. Ethanol 
and RNAlater preserved tissue samples should be pre-treated as described in the Preservation Methods 
section. 

See the Sample Information tables or our website (www.circulomics.com/store/Nanobind-Tissue-Big-DNA-
Kit-p129187130) for a list of tissues that require modifications to this protocol.  

1. Place the Dounce homogenizer and tight pestle on ice and chill the 
centrifuge to 4 °C. 

2. Place ~25 mg of tissue on a clean, chilled surface and finely mince to ≤ 1 
mm3 pieces with a scalpel. 

• A plastic weigh boat cleaned with 70% EtOH can be placed on an upside-down 
aluminum dry bath incubator heat block sitting in ice. 

• Fine mincing is particularly important for tissues with a rubbery texture (e.g. 
fibroid, skin, connective tissue). 

• The tissue input can be increased up to 50% if the yield is low; however, larger 
increases may overwhelm the chemistries and adversely affect purity. 

3. Transfer minced tissue to the chilled Dounce homogenizer. Keep the 
Dounce homogenizer on ice during the entire disruption process. 

4. Add 750 μL of cold Buffer CT. 
• Buffer CT should be kept on ice when removed from refrigerator. 

5. Gently homogenize the tissue with the pestle 10X. 
• Push the tissue with the pestle firmly into the bottom of the Dounce chamber with 

each stroke (Down + Up = 1X). 
• Keep the tissue between tip of pestle and the bottom of the Dounce chamber for 

thorough homogenization.  
• It is not necessary to twist the pestle at the bottom of the Dounce chamber to 

disrupt the tissue. 
• Homogenate may become foamy, but this is not a cause for concern. In the next 

step, transfer any foam that forms. 

6. Transfer homogenate to a 2 mL Protein LoBind microcentrifuge tube.  
• Transfer any undisrupted tissue chunks and any foam that forms. 

7. Pellet homogenate by centrifuging at 1,500 x g and 4 °C for 5 min. Discard 
supernatant. 

• For some tissue types, such as brain, the pellet may not be visible. In these 
cases, remove the supernatant carefully and avoid pipetting from the very bottom 
of the tube. 

• Recovery from certain tissue types, such as brain and liver, may be enhanced by 
increasing the spin speed to 6,000 x g; however, this may adversely affect the 
purity. 

8. Add 1 mL of cold Buffer CT and pipette mix 10X with a wide bore P200 
pipette to resuspend tissue. 

Quick Tip 
Thorough tissue disruption is
key to efficient lysis. It is also
important to keep the tissue
cold during the entire
disruption process. 

 

 

 

 

 

Quick Tip 
See Tissue Disruption
Strategies section for
Dounce Homogenization Tips
and Tricks. 

 

 

 

Quick Tip 
The 2 mL tube is essential for
efficient lysis because of its
shape; the narrow taper of a
1.5 mL tube prevents proper
mixing of the lysate during
subsequent thermomixing. 
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9. Pellet homogenate by centrifuging at 1,500 x g and 4 °C for 5 min. Discard 
supernatant. 

• For some tissue types, such as brain, the pellet may not be visible. In these 
cases, remove the supernatant carefully and avoid pipetting from the very bottom 
of the tube. 

• Recovery from certain tissue types, such as brain and liver, may be enhanced by 
increasing the spin speed to 6,000 x g; however, this may adversely affect the 
purity. 

10. Pulse vortex for 1s x 2 times (max setting) to dislodge pellet.  
11. Add 20 μL of Proteinase K to the previous pellet. 
12. Add 150 μL of Buffer CLE3 and pipette mix 10X with a wide bore P200 

pipette. 
13. Incubate on a ThermoMixer at 55 °C and 900 rpm for 30 min.  
14. Spin the tube on a mini-centrifuge for 2 s to remove liquid from the cap. 
15. Add 20 µL of RNaseA. 
16. Incubate on a ThermoMixer at 55 °C and 900 rpm for 30 min.  
17. Spin the tube on a mini-centrifuge for 2 s to remove liquid from the cap. 
18. Add 60 μL of Buffer SB and pulse vortex for 1s x 5 times (max setting) to 

mix. 
19. Centrifuge at 10,000 x g and RT (18–25 °C) for 5 min.  
20. Transfer up to 250 μL of supernatant to a new 1.5 mL Protein LoBind 

microcentrifuge tube using a wide bore P200 pipette. (Discard the 2 mL 
Protein LoBind microcentrifuge tube containing the precipitated pellet.) 

• Some sample types may not result in a visible pellet after this spin.  
• If there is not a visible pellet, transfer supernatant as if there were a pellet present 

and avoid pipetting from the very bottom of the tube. 
• For tissues with high DNA content, such as spleen and gonad, a gel-like matrix 

may form. The gel-like matrix contains all the DNA – transfer the entire gel-like 
matrix.  

• Formation of this gel-like matrix may be mitigated by reducing the tissue input. 
• Some sample types may result in a waxy or opaque residue that rests atop the 

liquid after the spin; avoid transferring this substance. (Typically, this residue 
adheres to the outside of the pipette tip used to transfer supernatant; do not allow 
the pipette tip to touch the new tube in order to avoid transferring this residue.) 

21. Add 50 μL of Buffer BL3 to the previous supernatant and inversion mix 10X. 
• Solution may turn cloudy but will become clear in step 24. 

22. Spin the tube on a mini-centrifuge for 2 s to remove liquid from the cap. 
23. Add Nanobind disk to lysate and add 300 μL of isopropanol. Inversion mix 

10X.  
• The Nanobind disk must be added before isopropanol. 
• A large, cloudy mass may appear upon addition of isopropanol and inversion 

mixing; this will adhere to the Nanobind disk and will become clear during the 
next step. 

24. Mix on a platform rocker at 20 rpm for 15 min at RT. 

 
 
 
 
 
 
 
Quick Tip 
If there are still visible,
undigested tissue pieces after
step 13, the incubation may
be extended up to 2 h.
However, if tissue is
appropriately disrupted in
steps 1-5, then 30 min should
be sufficient. 

 
 
 
Quick Tip 
The narrow taper of the 1.5
mL tube is critical for proper
removal of wash buffer in
steps 32 & 33 and for
thorough recovery of eluate in
step 36. 

Quick Tip 
For high DNA content tissues,
a diffuse, gel-like matrix forms
that contains all the DNA –
transfer the entire gel-like
matrix. 
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25. Place tube rack on the magnetic base using the method described in the  
Magnetic Rack Handling Procedure section. 

26. Discard supernatant with a pipette using the method described in the 
Pipetting section, taking care to avoid pipetting the DNA or contacting the 
Nanobind disk. 

27. Add 500 μL of Buffer CW1, remove tube rack from magnetic base, inversion 
mix 4X, replace the tube rack on the magnetic base and discard the 
supernatant. 

28. Repeat step 27. 
29. Add 500 μL of Buffer CW2, remove tube rack from magnetic base, inversion 

mix 4X, replace the tube rack on the magnetic base and discard the 
supernatant. 

30. Repeat step 29. 
31. Pipette out any residual liquid from the tube cap. 
32. Spin the tube on a mini-centrifuge for 2 s. With the tube rack already on the 

magnetic base and right-side-up, place tube on tube rack and remove 
residual liquid.  

• If the Nanobind disk is blocking the bottom of the tube, gently push it aside with 
the tip of the pipette towards the magnet.  

33. Repeat step 32. 
34. Add 75 μL of Buffer EB directly onto the Nanobind disk and incubate at RT 

for 10 min. 
• The Nanobind disk does not need to be fully immersed in Buffer EB – it need only 

be wetted and sitting atop the liquid. 

35. Collect DNA by transferring eluate to a new 1.5 mL microcentrifuge tube 
using a wide bore P200 pipette. 

• Either Protein LoBind or DNA LoBind tubes can be used in this step.  
• Avoid Axygen tubes as these have been shown to interfere with PacBio 

sequencing. 

36. Spin the tube containing the Nanobind disk on a mini-centrifuge for 5 s. 
Use a standard P200 pipette to combine any additional liquid that comes off 
the disk with the previous eluate. Repeat if necessary. 

• Samples with a high DNA content may result in a dense, clear gel that adheres 
strongly to the Nanobind disk. This clear gel is DNA! For these tissue types, this 
spin step is critical for recovering all the DNA. Repeat until all the clear gel has 
been spun off the Nanobind disk. 

37. Pipette mix 5X with a standard P200 pipette to homogenize the eluate and 
disrupt any unsolubilized “jellies” that may be present. 

• Limited pipette mixing will not noticeably reduce DNA size or sequencing read 
lengths but is important for accurate quantitation and consistent sequencing 
performance. 

• Take care to disrupt any regions that feel more viscous than other regions. 

38. Let eluate rest overnight at RT to allow DNA to solubilize.  
• Visible “jellies” should disperse after resting. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Quick Tip 
The Nanobind disk only
needs to be wetted in the
elution step:  THE DISK
DOES NOT NEED TO BE
FULLY SUBMERGED IN
BUFFER EB. 

 
 
 
Quick Tip 
This 5 s spin is CRITICAL for
recovering the DNA. We do
not recommend a 2nd elution. 

 

 

Quick Tip 
The DNA will solubilize after
resting at RT or by coaxing it
into solution using standard
P200 pipette mixing. For
samples that need to be used
immediately, we recommend
needle shearing. 
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• The extracted HMW DNA can be heterogeneous. This is normal and is one of the 
challenges of working with HMW DNA. The bigger the DNA, the more this will be 
apparent. See the Heterogeneity and Viscosity section for detailed tips. 

39. Following overnight rest, pipette mix 5X with a standard P200 pipette and 
perform triplicate NanoDrop measurements by sampling the top, middle, 
and bottom of the eluate. 

• If the concentration %CV exceeds 30%, 5X pipette mix with a standard P200 
pipette and allow DNA to rest at RT for 1 hour to overnight. Take care to disrupt 
any regions that feel more viscous than other regions. Remeasure with 
NanoDrop.  

• Limited pipette mixing will not noticeably reduce DNA size or sequencing read 
lengths but is important for accurate quantitation and consistent sequencing 
performance. 

• Typical A260/A280 and A260/A230 are provided in the Sample Information 
tables. 

40. Use Qubit dsDNA BR Assay to determine DNA concentration. 
• We recommend making multiple measurements from the top, middle, and bottom 

of the eluate for an accurate DNA concentration reading.  

41. Run pulsed field gel electrophoresis (PFGE) to size the HMW DNA.  
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Quick Tip 
The Protein LoBind tubes will
improve UV 260/230 ratios by
up to 0.1 – 0.4 by preventing
carryover of protein
contaminants stuck to the
tube surfaces. 

 

Quick Tip 
Do not skip vortexing steps.
Mix aggressively. Even with
aggressive vortexing, the
DNA will be hundreds of
kilobases in length. 

 
VORTEXING

IS 

YOUR 

FRIEND 

 
 
 
 
Quick Tip 
Pipette from the liquid
interface rather than the
bottom of the tube to avoid

Mammalian Whole Blood Protocol - HMW 
This protocol describes the procedure for HMW DNA extraction from whole blood. The protocol is optimized for 
extraction from 200 μL of whole blood. This protocol has been validated with K2 EDTA, sodium citrate, 
heparin, and ACD anti-coagulants.  

No upfront homogenization is necessary for blood samples. 

This protocol can be used with either the Nanobind Tissue Big DNA Kit (NB-900-701-01) or the Nanobind 
CBB Big DNA Kit (NB-900-001-01). 

Eppendorf Protein LoBind tubes (Eppendorf #022431081) are required for high purity. DNA LoBind tubes are 
less effective in preventing carryover contamination and are not recommended. 

1. Dispense 20 μL of Proteinase K into the bottom of a 1.5 mL Protein LoBind 
tube. 

2. Add 200 μL of whole blood sample. 
• The addition of blood to Proteinase K rather than vice versa increases lysis 

efficiency and purity through improved mixing. 
• If removal of RNA is not necessary, proceed directly to step 4. 

3. Add 20 µL of RNase A. 
4. Pulse vortex for 1s x 10 times (max setting) and then spin on a mini-

centrifuge for 2 s to remove liquid from the tube cap. Incubate at RT (18–25 
°C) for 3 min. 

• Spinning the tube at each step prevents carryover of contaminants on the tube lip 
and cap surfaces. 

5. Add 200 μL of Buffer BL3 and pulse vortex for 1s x 10 times (max setting). 
• Insufficient vortexing in step 4 and step 5 will result in very large DNA but also low 

purity, low yield, high heterogeneity, and difficult elution. 

6. Spin tube on a mini-centrifuge for 2 s to remove liquid from the tube cap. 
7. Incubate on a ThermoMixer at 55 °C and 900 rpm for 10 min. 
8. Pulse vortex the lysate for 1s x 3 times (max setting) and then spin on a 

mini-centrifuge for 2 s to remove liquid from the tube cap. 
9. Add Nanobind disk to lysate and add 350 μL of isopropanol. Inversion mix 

5X. 
• The Nanobind disk must be added before isopropanol. 

10. Mix on tube rotator at 9 rpm at RT for 15 min. 
11. Place tubes on the magnetic tube rack using the procedure described in the 

Processing Tips section. 
12. Discard the supernatant with a pipette using the procedure described in the 

Pipetting section, taking care to avoid pipetting the DNA or contacting the 
Nanobind disk. Avoid placing the pipette tip near the bottom of the tube to 
prevent aspirating the DNA hanging down from the Nanobind. 

• Remove excess liquid from the tube cap to minimize carryover contamination. 

13. Add 700 μL of Buffer CW1, vigorously inversion mix 4X, replace tube rack 
on the magnetic base, and discard the supernatant. 



 

Page | 36      Nanobind Tissue Big DNA Kit Handbook v1.0 (11/19) 

• Remove excess liquid from the tube cap to minimize carryover contamination. 

14. Add 500 μL of Buffer CW2, vigorously inversion mix 4X, replace tube rack 
on the magnetic base, and discard the supernatant. 

• Remove excess liquid from the tube cap to minimize carryover contamination. 

15. Repeat step 14. 
16. Optional for improved purity: perform 3rd CW2 wash by repeating step 14 

again. 
17. Spin the tube on a mini-centrifuge for 2 s. With the tube rack already on the 

magnetic base and right-side-up, place tube on tube rack and remove 
residual liquid.  

• If the Nanobind disk is blocking the bottom of the tube, gently push it aside with 
the tip of the pipette towards the magnet.  

18. Repeat step 17. 
19. Add 75–200 μL of Buffer EB directly onto the Nanobind disk and incubate at 

RT for 10 min. 
20. Collect DNA by transferring eluate to a new 1.5 mL microcentrifuge tube. 
21. Spin the tube containing the Nanobind disk on a mini-centrifuge for 5 s. Use 

a standard P200 pipette to combine any additional liquid that comes off the 
disk to the previous eluate. Repeat if necessary.  

• A small amount of white or gel-like material may remain on the Nanobind disk 
after transferring the eluate in step 20. This clear gel is DNA! The spin in step 21 
forces DNA to slide off the Nanobind disk into the bottom of the tube, after which it 
can be pipetted out and combined with the previously transferred eluate. 

22. Pipette mix the sample 5X with a standard P200 pipette to homogenize 
eluate and disrupt any unsolubilized “jellies” that may be present. 

• Take care to disrupt any regions that feel more viscous than other regions. 
• Alternatively, the DNA sample can be needle sheared 5X using a 26g needle.  
• Vortexing the eluted DNA for 10-30 s can also be used. 
• All of the above suggestions will only have minor to unnoticeable effects on DNA 

size and sequencing read lengths.  

23. Let eluate rest at RT overnight to allow DNA to solubilize.  
• Visible “jellies” should disperse after resting. 
• If any remain, perform additional pipette mixing or 5X needle shearing with a 26g 

needle.  

24. Following overnight rest, pipette mix 5X with a standard P200 pipette and 
perform triplicate NanoDrop measurements by sampling the top, middle, 
and bottom of the eluate. 

• If the concentration %CV exceeds 30%, 5X pipette mix with a standard P200 
pipette and allow DNA to rest at RT for 1 hour to overnight. Take care to disrupt 
any regions that feel more viscous than other regions. Remeasure with 
NanoDrop.  

• Limited pipette mixing will not noticeably reduce DNA size or sequencing read 
lengths but is important for accurate quantitation and consistent sequencing 
performance. 

Quick Tip 
The DNA should appear free
of color after washing. If DNA
remains colored, repeat
washes in a more aggressive
fashion. 

Quick Tip 
The Nanobind disk only
needs to be wetted in the
elution step:  THE DISK
DOES NOT NEED TO BE
FULLY SUBMERGED IN
BUFFER EB. 

 

 

Quick Tip 
This 5 s spin is CRITICAL for
recovering the DNA. We do
not recommend a 2nd elution. 

 

 

Quick Tip 
The DNA will solubilize after
resting at RT or by coaxing it
into solution using gentle
mixing. For samples that need
to be used immediately, we
recommend pipette mixing or
needle shearing. 
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• We routinely see A260/A280 in the range of 1.70–1.90 and A260/A230 in the 
range of 1.80–2.10 for most samples. 

25. Use Qubit dsDNA BR Assay to determine DNA concentration. 
• We recommend making multiple measurements from the top, middle, and bottom 

of the eluate for an accurate DNA concentration reading.   

26. Run pulsed field gel electrophoresis (PFGE) to size the HMW DNA.  
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Quick Tip 
The Protein LoBind tubes will
improve UV 260/230 ratios by
up to 0.1 – 0.4 by preventing
carryover of contaminants
stuck to the tube surfaces. 

 

 

 

Quick Tip 
Do not skip vortexing steps.
Mix aggressively. Even with
aggressive vortexing, the
DNA will be hundreds of
kilobases in length. 

 

VORTEXING

IS 

YOUR 

FRIEND 

 
 
Quick Tip 
Pipette from the liquid
interface rather than the
bottom of the tube to avoid
pipetting any dangling DNA.

Nucleated Whole Blood Protocol - HMW 
This protocol describes the isolation of HMW DNA from nucleated blood samples. Nucleated red blood cells 
are found in most vertebrate animals, with the exception of mammals. Since whole blood with nucleated red 
blood cells contains 10–40X more DNA per volume of blood, this protocol uses a lower blood input relative to 
our standard HMW Whole Blood Protocol.  

No upfront homogenization is necessary for blood. 

This protocol can be used with either the Nanobind Tissue Big DNA Kit (NB-900-701-01) or the Nanobind 
CBB Big DNA Kit (NB-900-001-01). 

Eppendorf Protein LoBind tubes (Eppendorf #022431081) are required for high purity. DNA LoBind tubes are 
less effective in preventing carryover contamination and are not recommended. 

1. Add 10 μL of nucleated whole blood sample into the bottom of a 1.5 mL 
Protein LoBind tube. 

• In general, 5 – 20 µL of nucleated whole blood yields enough DNA for most 
applications. We recommend starting with 10 μL. Some species may require 
different inputs. 

2. Add 190 μL of 1X PBS for a total volume of 200 µL. 
• If using an input volume of nucleated blood other than 10 µL, adjust the volume of 

1X PBS accordingly so that the total volume of blood plus 1X PBS is 200 µL.  

3. Add 20 μL of Proteinase K. 
• If removal of RNA is not necessary, proceed directly to step 5. 

4. Add 20 µL of RNase A. 
5. Pulse vortex for 1s x 10 times (max setting) and then spin on a mini-

centrifuge for 2 s to remove liquid from the tube cap. Incubate at RT (18–25 
°C) for 3 min. 

• Spinning the tube at each step prevents carryover of contaminants on the tube lip 
and cap surfaces. 

6. Add 200 μL of Buffer BL3 and pulse vortex for 1s x 10 times (max setting). 
• Insufficient vortexing in step 5 and step 6 will result in very large DNA but also low 

purity, low yield, high heterogeneity, and difficult elution. 

7. Spin tube on a mini-centrifuge for 2 s to remove liquid from the tube cap. 
8. Incubate on a ThermoMixer at 55 °C and 900 rpm for 10 min. 
9. Pulse vortex the lysate for 1s x 3 times (max setting) and then spin on a 

mini-centrifuge for 2 s to remove liquid from the tube cap. 
10. Add Nanobind disk to lysate and add 350 μL of isopropanol. Inversion mix 

5X. 
• The Nanobind disk must be added before isopropanol. 

11. Mix on tube rotator at 9 rpm at RT for 15 min. 
12. Place tubes on the magnetic tube rack using the procedure described in the 

Processing Tips section.  
13. Discard the supernatant with a pipette using the procedure described in the 
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Pipetting section, taking care to avoid pipetting the DNA or contacting the 
Nanobind disk. Avoid placing the pipette tip near the bottom of the tube to 
prevent aspirating the DNA hanging down from the Nanobind. 

• Remove excess liquid from the tube cap to minimize carryover contamination. 

14. Add 700 μL of Buffer CW1, vigorously inversion mix 4X, replace tube rack 
on the magnetic base, and discard the supernatant. 

• Remove excess liquid from the tube cap to minimize carryover contamination. 

15. Add 500 μL of Buffer CW2, vigorously inversion mix 4X, replace tube rack 
on the magnetic base, and discard the supernatant. 

• Remove excess liquid from the tube cap to minimize carryover contamination. 

16. Repeat step 15. 
17. Optional for improved purity: perform 3rd CW2 wash by repeating step 15 

again. 
18. Spin the tube on a mini-centrifuge for 2 s. With the tube rack already on the 

magnetic base and right-side-up, place tube on tube rack and remove 
residual liquid.  

• If the Nanobind disk is blocking the bottom of the tube, gently push it aside with 
the tip of the pipette towards the magnet.  

19. Repeat step 18. 
20. Add 75–200 μL of Buffer EB directly onto the Nanobind disk and incubate at 

RT for 10 min. 
21. Collect DNA by transferring eluate to a new 1.5 mL microcentrifuge tube. 
22. Spin the tube containing the Nanobind disk on a mini-centrifuge for 5 s and 

combine any additional liquid that comes off the disk with the previous 
eluate. Repeat if necessary.  

• A small amount of liquid or gel-like material may remain on the Nanobind disk 
after transferring the eluate in step 21. This clear gel is DNA! The spin in step 22 
forces DNA to slide off the Nanobind disk into the bottom of the tube, after which it 
can be pipetted out and combined with the previously transferred eluate. 

23. Pipette mix the sample 5X with a standard P200 pipette to homogenize 
eluate and disrupt any unsolubilized “jellies” that may be present. 

• Take care to disrupt any regions that feel more viscous than other regions. 
• Alternatively, the DNA sample can be needle sheared 5X using a 26g needle.  
• Vortexing the eluted DNA for 10-30 s can also be used. 
• All of the above suggestions will only have minor to unnoticeable effects on DNA 

size and sequencing read lengths.  

24. Let eluate rest at RT overnight to allow DNA to solubilize.  
• Visible “jellies” should disperse after resting. 
• If any remain, perform additional pipette mixing or 5X needle shearing with a 26g 

needle.  

25. Following overnight rest, pipette mix 5X with a standard P200 pipette and 
perform triplicate NanoDrop measurements by sampling the top, middle, 
and bottom of the eluate. 

 
 
 
Quick Tip 
The DNA should appear free
of color after washing. If DNA
remains colored, repeat
washes in a more aggressive
fashion. 

 

 

 

 

 

Quick Tip 
The Nanobind disk only
needs to be wetted in the
elution step:  THE DISK
DOES NOT NEED TO BE
FULLY SUBMERGED IN
BUFFER EB. 

 
Quick Tip 
This 5 s spin is CRITICAL for
recovering the DNA. We do
not recommend a 2nd elution. 

 

 

Quick Tip 
The DNA will solubilize after
resting at RT or by coaxing it
into solution using gentle
mixing. For samples that need
to be used immediately, we
recommend pipette mixing or
needle shearing. 
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• If the concentration %CV exceeds 30%, 5X pipette mix with a standard P200 
pipette and allow DNA to rest at RT for 1 hour to overnight. Take care to disrupt 
any regions that feel more viscous than other regions. Remeasure with 
NanoDrop.  

• Limited pipette mixing will not noticeably reduce DNA size or sequencing read 
lengths but is important for accurate quantitation and consistent sequencing 
performance. 

• We routinely see A260/A280 in the range of 1.70–1.90 and A260/A230 in the 
range of 1.80–2.10 for most samples. 

26. Use Qubit dsDNA BR Assay to determine DNA concentration. 
• We recommend making multiple measurements from the top, middle, and bottom 

of the eluate for an accurate DNA concentration reading.   

27. Run pulsed field gel electrophoresis (PFGE) to size the HMW DNA.  
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DNA Sizing 
Run pulsed field gel electrophoresis to determine size. 

The size of the extracted genomic DNA can be determined using pulsed field gel electrophoresis (PFGE). We 
recommend loading 200 ng of DNA per well. For analysis of 50–1000 kb DNA, we recommend the following 
PFGE conditions:   

• Instrument: Bio-Rad CHEF-DR III Variable Angle System or CHEF Mapper XA System 
• Agarose: 1.0% Certified Megabase Agarose (Bio-Rad #1613109) 
• 30-well comb (Bio-Rad #1704344) 
• Buffer: 0.5X TBE 
• Lambda DNA Ladder: Bio-Rad #1703635, Lonza #50401, or NEB #N0341S 
• 6X gel loading dye (NEB #B7021S) 
• Temperature: 14 °C 
• Initial Switch Time: 35 seconds 
• Final Switch Time: 90 seconds 
• Run Time: 22 hours 
• Angle: 120° 
• Voltage Gradient: 5.5 V/cm 

 
  



 

Page | 42      Nanobind Tissue Big DNA Kit Handbook v1.0 (11/19) 

Storage of DNA 
DNA can be stored in Buffer EB at 4 °C for several months. Long term storage at -20 °C or -80 °C can be used 
if necessary. Avoid freeze/thaw cycles since this can degrade high molecular weight DNA. 
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PacBio Sequel Sequencing Recommendations 
Below are our standard conditions and tips for sequencing on PacBio Sequel using the SMRTbell Express 
Template Prep Kit 2.0. 

1. Isolate HMW DNA using Nanobind Big DNA Kit. 
2. Perform a 5X needle shear using a 26g blunt end needle. 

• Light needle shearing will improve sequencing throughput, DNA handling, and AMPure recovery during library 
preparation without noticeably affecting read length. The DNA concentration during needle shearing should 
be >100 ng/µL. Lower DNA concentration will result in increased rates of shearing.  

• More aggressive shearing to 10–30 kb using Covaris G-tube or Diagenode Megaruptor can be used to obtain 
a fixed insert size.   

3. Prepare DNA for sequencing using Procedure & Checklist - Preparing gDNA Libraries Using the 
SMRTbell Express Template Preparation Kit 2.0  

• For BluePippin size selected libraries, begin with 5 µg of HMW DNA input and use a >30 kb cutoff. 
• For Short Read Eliminator size selected libraries, begin with 5 µg of HMW DNA input. 
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Oxford Nanopore Sequencing Recommendations 
Below are our standard conditions and tips for sequencing on Oxford Nanopore MinION/GridION using the 1D 
Ligation Sequencing Kits (SQK-LSK109). 

1. Isolate HMW DNA using Nanobind Big DNA Kit. 
2. Perform a 5X needle shear using a 26g blunt end needle. 

• Light needle shearing will improve sequencing throughput, DNA handling, and AMPure recovery during library 
preparation without noticeably affecting read length. The DNA concentration during needle shearing should 
be >100 ng/µL. Lower DNA concentration will result in increased rates of shearing.  

• More aggressive shearing to 10–30 kb using Covaris G-tube or Diagenode Megaruptor can greatly increase 
throughput at the cost of read length.   

3. Optional – Size select sample using Circulomics Short Read Eliminator. 
• Size selection can be used to improve read length distribution by depleting short DNA. 

4. Prepare DNA for sequencing using the 1D Genomic DNA by Ligation (SQK-LSK109) Protocol. 
• For size selected samples, we generally begin library preparation with 2–4 µg of size selected HMW DNA 

(42–83 ng/µL). After library preparation, we generally end up with 700–1500 ng of DNA ready for sequencing.  
• For non-size selected samples, we generally begin library preparations with 1–1.5 µg of HMW DNA (21–31 

ng/µL). After library preparation, we generally end up with 200–500 ng of DNA ready for sequencing. 

5. Library Preparation Notes 
• DNA precipitation may be visible during the adapter ligation step, especially when large amounts of HMW 

DNA are input into the reaction. This does not appear to have any significant impact on sequencing 
throughput.  

• We typically elute the AMPure cleanups for 10 minutes and 20 minutes after the end-prep and ligation steps, 
respectively.  

6. Load a constant molar concentration of library onto the flow cell. 
• For a size selected DNA sample, we recommend loading 800–1000 ng of DNA onto the flow cell. 
• For a non-size selected DNA sample, we recommend loading 300–500 ng onto the flow cell. 
• For a moderately sheared DNA sample (i.e. 30 kb shear), we recommend loading 300 ng or less onto the flow 

cell.  
• For consistent throughputs, more should be loaded for libraries with higher average size and less should be 

loaded for libraries with shorter average size. Both overloading and underloading of the flow cell will decrease 
sequencing throughput as a constant molar concentration of DNA library is ideal. 
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Top 3 Steps That Confuse Users  
1. Elution (Steps 34-36) 
 Concern 

 
Explanation 

  It looks like there is not enough Buffer EB to 
cover the Nanobind disk. 

THE NANOBIND DISK DOES NOT HAVE TO BE SUBMERGED 
IN BUFFER EB. Rather, it only needs to be wetted by Buffer EB. 
Just be sure to pipette Buffer EB directly onto the Nanobind disk 
in step 34, and it will be fine. 

    
  I transferred the eluate, but there is still 

liquid or a gel-like material stuck to the 
Nanobind disk – should I do a second 
elution? 

DO NOT DO A SECOND ELUTION. The gel attached to the 
Nanobind disk is HMW DNA, and you can recover it by spinning 
for 5 full seconds in step 36 (steps 21 and 22 in the blood 
protocols). The disk will be wedged in the taper of the 1.5 mL 
tube, and the DNA will spin off of the disk to the bottom of the 
tube. You may repeat this step until all the DNA is spun off. 
Typically, this spin step only needs to be performed two times. 

    
  The eluate is exceedingly viscous and 

heterogeneous – did I do something wrong? 
YOU DID A GREAT JOB! YOU HAVE HMW DNA! HMW is 
inherently difficult to work with. The bigger it is, the more 
heterogeneous it tends to be. Homogeneity can be improved by 
mixing with a standard pipette to disrupt any particularly viscous 
regions. Overnight incubation at RT will then allow the HMW DNA 
to relax back into solution. 
 
In addition, some tissues with high DNA content can yield so 
much DNA that the 75 μL eluate is very difficult to pipette. For 
these tissues, we recommend decreasing the tissue input to 15 
mg.

    
  The DNA yield is lower than expected. Make sure that the all DNA is recovered from the Nanobind disk 

by spinning for 5 full seconds in step 36 (steps 21 and 22 in the 
blood protocols). The disk will be wedged in the taper of the 1.5 
mL tube, and the DNA will spin off of the disk to the bottom of the 
tube. You may repeat this step until all the DNA is spun off. 
Typically, the spin step only needs to be performed two times. 
 
Also, if the eluate is very heterogeneous, you may be sampling 
from an area of the eluate that is a lot less concentrated. Take 
measurements from the top, middle, and bottom of the eluate to 
assess the heterogeneity and measure the %CV. 

    
2. Buffer SB Pelleting (Steps 18-20) 
  Concern 

 
Explanation 

  After spinning in step 19, I do not see a 
pellet. 

Some samples will not result in a visible pellet. In these cases, 
transfer the supernatant as if there were a pellet, avoiding the 
very bottom of the tube.

   
  After spinning in step 19, I do not see a 

pellet and the supernatant is dense with a 
gooey, gel-like substance. 

Some tissues with high DNA content may result in a diffuse or 
indistinct pellet in step 19. In these cases, there is so much DNA 
that it creates a gel-like matrix in the supernatant which interferes 
with formation of a pellet during centrifugation and can be 
mistaken as material to avoid transferring. Be sure to transfer all 
of the gel-like matrix if this occurs.  
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For samples such as these, reduce tissue input to 15 mg in 
subsequent extractions. 

   
3. Tissue Homogenate Pelleting (Steps 7-8) 
  Concern 

 
Explanation 

  After spinning in steps 7 & 9, my 
homogenate is not pelleting. 

If the pellet is not visible, remove the supernatant carefully and 
avoid pipetting from the very bottom of the tube. 
 
Also, there are a small number of tissue types, such as 
mammalian brain and fish skeletal muscle, that may yield higher 
recovery with a faster spin speed in steps 7 & 9. Please refer to 
the Sample Information section for additional information on 
these tissues.
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Troubleshooting Guide  
1 Extracted DNA is heterogeneous and/or contains visible insoluble “jellies”
    
 a) Eluate contains HMW DNA HMW DNA is inherently difficult to work with. The bigger it is, the 

more heterogeneous it tends to be. Homogeneity can be 
improved by pipette mixing with a standard P200 pipette to 
disrupt any particularly viscous regions. Overnight incubation at 
RT will then allow the HMW DNA to relax back into solution.  
 
The eluate can also be 5X needle sheared with a 26-gauge 
needle to improve homogeneity in a time efficient manner; 
however, this will result in minor reductions of DNA length. See 
Heterogeneity and Viscosity section for details.  
 
Minor amounts of DNA "jellies" can often be left in the sample 
without affecting downstream analysis. 

 b) Eluate contains very concentrated DNA HMW DNA that is very concentrated can be particularly viscous 
and challenging to handle. To improve homogeneity, the elution 
volume can be increased. Alternatively, a smaller tissue input can 
be used. This is especially true for tissues such as spleen and 
gonad. In these cases, decrease input to 15 mg. 

 c) High sample input and/or small elution 
volume 

Tissues with high DNA content will result in much higher DNA 
concentrations in the eluate. In these cases, elution volumes 
greater than 75 µL may be necessary. The 5 second spin in step 
36 (steps 21 and 22 in the blood protocols) may also have to be 
repeated several times. Elution at temperatures higher than room 
temperature is NOT recommended since it can degrade HMW 
DNA. 

 d) Eluate is difficult to pipette HMW DNA is inherently very viscous and difficult to pipette. 
When pipetting a highly viscous eluate, the tip of the pipette can 
be gently scraped along the bottom of the tube to facilitate eluate 
pipetting.  

    
2 DNA remains on Nanobind after elution or is difficult to remove
   
 a) Sample contains HMW DNA Solubilizing HMW DNA can be challenging. In some cases, DNA 

in the form of a gel-like material may remain on the Nanobind disk 
after elution. DO NOT DO A SECOND ELUTION. The gel that is 
stuck to the Nanobind is the DNA and you can recover it by 
spinning for 5 full seconds in step 36 (steps 21 and 22 in the 
blood protocols). The disk will be wedged in the taper of the 1.5 
mL tube and the DNA will spin off of the disk. You should repeat 
spin step until all the DNA is spun off. Typically, this step only 
needs to be performed two times. 

 b) High sample input and/or small elution 
volume 

High sample input and high DNA concentration can result in DNA 
that is difficult to completely solubilize. For tissues with high DNA 
content (e.g., spleen, gonad), a smaller input (15 mg) or a larger 
elution volume (> 75 µL) can be used.  

 c) Nanobind disk was over-dried Over-drying the Nanobind disk after the wash steps will lead to 
DNA that is difficult to elute from the Nanobind. Do not allow 
bound DNA to over-dry after wash steps. Proceed to elution 
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immediately after washing. 

 d) Buffers CW1 or CW2 prepared incorrectly Ensure that the proper amount of 100% ethanol was added to 
wash Buffers CW1 and CW2. 

   
3 Low yield 
   
 a) DNA remains on Nanobind after elution DO NOT DO A SECOND ELUTION. For maximum recovery of 

HMW DNA, any DNA remaining on the Nanobind after elution 
should be removed by spinning on a mini-centrifuge for 5 
seconds, as described in step 36 (steps 21 and 22 in the blood 
protocols). This step can be repeated as many times as 
necessary until all DNA has been spun off the disk.  

 b) Eluate is heterogeneous  It is possible that the yield is fine but sample heterogeneity is 
skewing concentration measurements. For accurate quantitation 
of HMW DNA using NanoDrop or Qubit, take multiple 
measurements of the eluate, sampling from the top, middle, and 
bottom of the liquid. If the concentration %CV is > 30, pipette mix 
5X with a standard P200 pipette and let the eluate rest overnight 
at RT and then measure again.  

 c) Sample is a tissue with high DNA content Some tissues with high DNA content may result in a diffuse or 
indistinct pellet in step 19. In these cases, there is so much DNA 
that it creates a gel-like matrix in the supernatant which interferes 
with formation of a pellet during centrifugation and can be 
mistaken as material to avoid transferring. Transfer all of the gel-
like matrix if this occurs.  
 
For samples such as these, reduce tissue input to 15 mg in 
subsequent extractions. 

 d) Insufficient lysis For some tissues, increased lysis time in may be necessary to 
ensure complete lysis. Increase incubation by 10 min increments 
up to 2 h until there are no more visible tissue pieces. 
 
In subsequent extractions, be sure to mince the tissue ≤ 1 mm3 
prior to disruption with a TissueRuptor or a Dounce homogenizer. 

 e) DNA does not bind to Nanobind Do not transfer more than 250 µL of the supernatant in step 20 of 
the TissueRuptor or Dounce homogenization protocols. 
 
Ensure that the correct volume of Buffer BL3 was added prior to 
adding Nanobind disk to lysate. Ensure that the correct volume of 
100% isopropanol was used. 

 f) DNA lost during removal of binding solution 
and wash buffers (Steps 25–30) 

DNA can be lost during the binding and wash steps by accidental 
pipetting of the bound DNA. Use the technique illustrated in the 
Processing Tips section to capture the Nanobind disk near the 
top of the tube. Pipette near the top of the liquid interface away 
from the disk to prevent accidental removal of DNA. 

 g) Buffers CW1 and CW2 prepared incorrectly Ensure that the correct volumes of 100% ethanol were added to 
wash Buffers CW1 and CW2. 

   
   
4 Yield too high 
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 a) Eluate is heterogeneous For accurate quantitation of HMW DNA using NanoDrop or Qubit, 

take multiple measurements of the eluate, sampling from the top, 
middle, and bottom of the liquid. If the concentration %CV is > 30, 
pipette mix 5X with a standard P200 pipette and let the eluate 
rest overnight at RT and then measure again. 

 b) RNA contamination The Nanodrop measures total nucleic acid content so a sample 
with a high percent of RNA will give an artificially high indication 
of DNA. Measure dsDNA content with Qubit BR dsDNA Assay.  

   
5 A260/A280 or A260/A230 signals are low 
   
 a) Eluate is heterogeneous If eluate is very heterogeneous, measurements from less 

concentrated regions of the eluate may have lower purities. For 
accurate quantitation of HMW DNA using NanoDrop or Qubit, 
take multiple measurements of the eluate, sampling from the top, 
middle, and bottom of the liquid. If the concentration %CV is > 30, 
pipette mix 5X with a standard P200 pipette and let the eluate 
rest overnight at RT and then measure again. 

 b) Sample input was too high If sample input is too high, it may overwhelm the chemistries and 
lead to inefficient lysis and decreased purities. Reduce input 
amount. 

 c) Tissue disruption was inadequate If tissues are not adequately disrupted, lysis may be inefficient, 
leading to decreased purities. Be sure to mince tissues 
sufficiently before using TissueRuptor or Dounce 
homogenization.  

 d) Disrupted tissue was not thoroughly washed 
by Buffer CT 

Be sure to thoroughly resuspend the disrupted tissue in Buffer CT 
in step 8 using a wide bore pipette to pipette mix. 

 e) Insufficient lysis For some tissues, increased lysis time in step 13 may be 
necessary to ensure complete lysis. Increase incubation by 10 
min increments up to 2 h until there are no more visible tissue 
pieces. 
 
In subsequent extractions, be sure to mince the tissue ≤ 1 mm3 
prior to disruption with a TissueRuptor or a Dounce homogenizer. 

   
6 Large DNA “bundle” interferes with washing  
   
 a) High Concentration of HMW DNA For some tissues, a large DNA bundle can form that hangs from 

the Nanobind disk. Be careful to avoid accidental pipetting of the 
bound DNA. In some cases, it is not possible to completely 
remove all of the fluid during one or more of the wash steps 
without disrupting the bound DNA. It is preferable to leave some 
fluid if this is the case; all residual fluid will be removed in steps 
32 and 33 (steps 17/18 & 18/19 of the blood protocols). 

 b) Nanobind not captured near top of tube 
when placed on magnet 

Capturing the Nanobind disk near the top of the 1.5 mL tube 
when placing the tube rack on the magnetic base will help 
minimize accidental pipetting of the bound DNA. Follow the 
procedure outlined the Processing Tips section and tilt the 
magnetic rack during pipetting. 
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7 Nanobind not held in place by magnet  
   
 a) Very large DNA recovery For some tissues, a large DNA bundle can form that hangs from 

the Nanobind disk. The extra weight of the bound DNA can cause 
the Nanobind disk to slide towards the bottom of the tube during 
the wash steps. Be careful to capture the disk at the top of the 
tube to minimize this effect and to remove supernatant slowly 
during the wash steps.  

 b) Buffers CW1 and CW2 prepared incorrectly Ensure that the proper amount of 100% ethanol was added to 
Buffers CW1 and CW2. 

   
 

 


