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Objective

The following document is offered to give guidance as to the preferred method for isolating, packaging and shipping live
and frozen cell lines to preserve DNA quality when transporting. Cells may be frozen either as pellets, or as a
suspension in freezing media (Pages 3 and 4) in aliquots of at least 1.5 million cells.

For optimal stability during shipping, frozen cells are preferred unless otherwise specified. Live, growing cells may be
accepted with prior consultation. The growth medium, conditions, and freezing medium described in this document are
provided as an example, but established protocols for your cell lines are to take precedence over the information provided
here. Methanol/acetic acid-fixed cells are not accepted without prior consultation and approval.

Packaging materials must be leak-proof and meet the general requirements of the US Postal Service and other carriers,
regulatory agencies, and customs authorities where applicable.
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Preparing Frozen Cells in Cryopreservation Medium

MATERIALS AND EQUIPMENT

The following materials are used to collect and store cryopreserved cell aliquots. Cryopreserved cells are the preferred

format for sample storage and international shipping.

Table 1. Materials and equipment required for freezing cells in cryopreservation medium prior to shipping

Cells

2 1.5 million (= 3 million preferred)

Bionano Cell Buffer

Bionano PN 20340 (100mL) or 20374 (50mL)

Bionano DNA Stabilizer

Bionano PN 20397 or 20398

Cryovials

e.g. ThermoFisher Scientific Catalog # 5011-0012

Cell Freezing Chamber

Thermo Scientific 5100-0001 or equivalent

-80°C freezer

General Lab Supplier

Liquid Nitrogen Dewar

General Lab Supplier

PROTOCOL

The following protocol has been tested with the human lymphoblastoid cell line GM12878 and is provided as an example.

If an existing protocol has been optimized to maintain high viability in your particular cell lines, we recommend that you

continue to use that protocol.

1. Grow enough cells to seed/maintain a backup culture at your facility after removing 3 million viable cells for shipment.

Flasks may be pooled if necessary.

2. Calculate total number of viable cells; pipette first to gently break up cell aggregates.

3. Centrifuge for 5 min at 500 x g at 4°C.

4. Resuspend pellets in cryopreservation medum, targeting a final density of 2-5 million cells/mL.

a. Example Freezing medium
i. RPMI 1640
i. 20% FBS
ii. 6% DMSO

5. Make aliquots containing at least 1.5 million cells in cryovials.

6. Freeze overnight at -1°C/min in -80°C freezer using cell freezing chamber containing fresh isopropanol.

7. Transfer cryovials to liquid nitrogen tank for storage.
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Preparing Frozen Cell Pellets

MATERIALS AND EQUIPMENT

The following materials are used to collect and store frozen cell pellets.

Table 2. Materials and equipment needed for preparing frozen cell pellets prior to shipping

Cells 2 1.5 million (= 3 million preferred)
Bionano Cell Buffer Bionano PN 20340 (100 mL) or 20374 (50 mL)
Bionano DNA Stabilizer Bionano Genomics Part # 20397 or 20398
Cryovials e.g. ThermoFisher Scientific Catalog # 5011-0012
-80°C freezer General Lab Supplier

PROTOCOL

Buffer Preparation

1.

Prepare Stabilizer Buffer by combining 49 ul of Bionano Cell Buffer + 1 ul Bionano DNA Stabilizer for each of the
pellets you plan to prepare. Alternatively, if preparing primary cells or cells grown medium containing >15% FBS,
combine 980 ul Bionano Cell Buffer + 20 ul DNA Stabilizer for each of the pellets.

NOTE: Contact your Bionano representative to obtain these reagents. If time constraints or workflows are not
permissive, then it is recommended to prepare frozen cells in cryopreservation medium instead (see previous
section).

Counting Cells

1.

2.

Pipet isolated cells in growth media repeatedly to ensure a uniform suspension when sampling.
Count viable cells with a cell counting device.

NOTE: If possible, make sure the cells are actively growing with high viability as this maximizes quality and size of
isolated gDNA.

Calculate the volume of original cell stock required for 1.5 x 108 cells.

After pipet mixing to ensure a uniform suspension, transfer volume for 1.5 x 108 cells to a labeled 15 mL
polypropylene conical vial.

Freezing Cells

2. Pellet the cells by centrifugation using a swinging bucket rotor at 2,200 x g for 2 minutes at room temperature.
Centrifugation speed and time may vary depending on the type of cells being prepared.

3. Remove the supernatants by decanting into a waste container with bleach and use a Kimwipe® to absorb residual
liquid from inverted cell pellet conical vial.
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4. Add 40 pl of Stabilizer Buffer on top of each pellet, or 1mL if preparing primary cells or cells grown medium containing
>15% FBS.

5. Disrupt the pellet with a 1000 pl tip or 200 ul wide bore tip, then continue to resuspend the pellet by pipetting up and
down 10 times.

6. Transfer the entire volume of suspension into a labeled 1.5 mL microcentrifuge tube.
7. Pellet the cells in a microcentrifuge by spinning at 2,200 x g for 2 minutes at room temperature.

8. Carefully remove as much of the supernatant as possible without disturbing the pellet. If too much supernatant is
frozen alongside the cell pellet, then DNA yield may suffer.

9. Freeze and store the cell pellets at -80°C or colder.

NOTE: Once frozen, the pellets are very sensitive to changes in temperature. Ensure that the pellets do not
incidentally thaw and refreeze while handling frozen samples.
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Packaging and Shipping Frozen Cells

MATERIALS AND EQUIPMENT
The following materials are required for shipping frozen cells to Bionano.

Table 3. Materials and equipment required for shipping frozen cells.

25 |bs (domestic shipping)

Dry lce 215 Ibs (international shipping)

Polystyrene box At least 1.5 inches thick (2 inches preferred for international shipping)
Hard sided container e.g. 50 mL conical vials or cryovial storage box

Plastic bag e.g Ziplock bag

Packing Slip / sample sheet Provided by Bionano Genomics representative

Soft packing material e.g. packing peanuts or bubble wrap

Customs/Shipping documents May vary according to country of origin

Dry Ice Label e.g. UN1845 label

The shipping label should include the importer (Bionano) name and

International air waybill address.

Include shipper and consignee details, product description sufficient to
Commercial Invoice insure proper classification, HTS code, Reason for import (lab analysis),
Value and Currency (unit and total).

A signed certification printed on company letterhead from the person
responsible for the shipment; including a detailed description of the material,
a reference to the air waybill number, a statement that the material is not
known or suspected to contain an infectious biological agent, and how the
person knows that the specimen does not contain an infectious biological
agent.

Signed certification

PROTOCOL

Packaging materials must be leak-proof and meet the general requirements of UN3373 Category B Biological
Substances as described by the US Postal Service Packing Instruction 6F (346.321) and International Air
Transportation Association Packing Instruction 650. Packaging should also comply with UN1845 Dry Ice
requirements, as described by the US Postal Service Packing Instruction 9A and International Air Transportation
Association Packing Instruction 954. Requirements of other carriers and customs authorities may apply.

1. Prepare a polystyrene box which is filled at least halfway with dry ice. Select a box that is large and
thick enough to hold the samples, plus enough dry ice to keep the samples frozen during transit.
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a. For domestic shipping, samples should be shipped in a polystyrene box with 2 5 pounds of dry
ice. The walls of the box should be = 1.5” thick.

b. For international shipping, samples should be shipped in a polystyrene box with 2 15 pounds of
dry ice. The walls of the box should be = 2” thick.

2. Label hard-sided secondary container(s) (e.g. 50 mL conical vials or cryotube box) and sealable
plastic bag(s) “Biohazard.” Pre-chill both inside the polystyrene box with dry ice.

3. Remove cryovials (primary container) from -80°C storage and immediately place them inside the pre-
chilled hard-sided secondary container(s) on dry ice.

4. Inspect each cryovial containing frozen sample for leakage, but do not to allow sample to thaw.

a. Samples, especially dry cell pellets, thaw very quickly at ambient temperature so inspect and
package frozen samples on dry ice wherever possible. Minimize transit time between freezer and
dry ice.

b. If flip-top microcentrifuge tubes were used instead of cryovials, seal the tubes with parafilm.

5. Securely close the secondary container(s). If using a cryotube box, use tape to prevent the lid from
opening during transit.

6. Place secondary container(s) inside a sealable plastic bag, along with enough absorbent material (e.g.
paper towels) to absorb any liquids that may leak from the samples.

7. Immediately return the sealed bag containing packaged samples to the polystyrene box containing dry
ice.

8. Cover the samples with dry ice. Any remaining empty space within the polystyrene box should be filled
with additional dry ice or soft packing material.

9. Place the polystyrene box inside a final cardboard box. The polystyrene box should not be able to
move inside the outer cardboard box. If necessary, add cushioning material to fill excess space.

10. Ensure that the polystyrene box and outer cardboard box are secured shut, but not airtight.

NOTE: The dry ice package must be able vent CO2 to maintain structural integrity.

11. Apply class 9 dry ice label (Dry Ice, UN1845) to the exterior of the box and specify the quantity of dry
ice in kilograms.

12. Apply Category B Biological Substances UN3373 Diamond and add the mark “Biological Substance
Category B, UN3373” to exterior of the box, along with the name and phone number of a responsible
person.

13. Print a shipping form containing sample information. Place form in a sealed plastic bag and include
inside the shipment container (affix to outside lid of polystyrene box).

14. For international shipping, please include the international air waybill, commercial invoice, and signed
certification as described in the table above.
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15. For US domestic shipments, send the package by next-day delivery service (e.g. FedEx Priority
Overnight or UPS Next Day Air). For International shipping, choose priority service.

16. Email recipient with the tracking number and the shipment delivery date.

a. If shipping internationally, ensure that samples are admissible and that proper declarations are
made with customs authorities. Accommodate for customs inspection accordingly. We recommend
couriers that will replenish dry ice during transit and while waiting in customs, such as World Courier or
FedEx International Priority with the Priority Alert Plus option selected.

b. If shipping to Bionano US headquarters, please include shipping@bionanogenomics.com in your
recipient list.

NOTE: Plan shipments so that they will be delivered Monday through Thursday. Shipments scheduled to
arrive on Fridays are discouraged because we are unlikely to receive them over the weekend in the event of
delays. Avoid shipments arriving on Saturdays, Sundays, or national holidays.

Preparing Live Cells

MATERIALS AND EQUIPMENT

Table 4. Materials and equipment required for preparing live cells for shipping.

Cells 2 1.5 million (= 3 million preferred)
Bionano Cell Buffer Bionano PN 20340 (100 mL) or 20374 (50 mL)
Bionano DNA Stabilizer Bionano Genomics Part # 20397 or 20398
Cell Culture Media General Lab Supplier
T25 Flasks General Lab Supplier
Cell Culture Incubator General Lab Supplier
PROTOCOL

The following protocol has been tested with the human lymphoblastoid cell line GM12878 and is provided as an
example. If an existing protocol has been optimized to maintain high viability in your particular cell lines, we
recommend that you continue to use that protocol.

Table 5. Example media components.

RPMI 1640 (Sigma, p/n R8758)
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2mM L-Glutamine, 100X BioWhitaker, p/n 17-905C
15% FBS Gibco, p/n 10438-026 or BioWhittaker , p/n 14-503F
Pen/Strep, 100X Gibco, p/n 15140-148

Culturing Cells

1.

Culture cells in a T25 flask with 10-20mL media (20 mL maximum) in an upright position at 37°C under 5%
COo..

NOTE: Most lymphoblast cell lines can be grown with heat inactivated FBS. If cells grow poorly, inactivate
FBS by placing at 56 °C for 30 min.

Passaging and Shipping Cells

1. Passage cells when they are in log phase growth. Do not let cells reach maximum density, otherwise slow
growth may result.

2. Warm complete media to 37°C before adding to cells.

3. Use pipet to gently break up cell aggregates before counting.

4. Split cells so there are no fewer than 200,000 viable cells/mL.

5. Split cells every 3-4 days.

6. Ship the cells on day 2 or 3 after passage. The cultures must be actively dividing (in log phase) with
approximately 1.5 million cells per T25 flask (suspension culture), or 50-80% confluence (adherent culture)
when shipped.
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Packaging and Shipping Instructions for Live Cells

MATERIALS AND EQUIPMENT

Table 6. Materials and equipment required for packaging and shipping live cells.

Cells in T25 Flasks 2 1.5 million (= 3 million preferred)

Ethanol-resistant labels or marker General Lab Supplier

Parafilm General Lab Supplier

T25 Flasks General Lab Supplier

Absorbent Material General Lab Supplier

Padding General Lab Supplier
PROTOCOL

Packaging materials must be leak-proof and meet the general requirements of UN3373 Category B Biological
Substances as described by the US Postal Service Packing Instruction 6F (346.321) and International Air

Transportation Association Packing Instruction 650. It is not advised to ship live, unfrozen cells internationally.

1. Inspect growth flask for leakage. Use non-vented caps.
Label growth flasks containing cultured cells with alcohol-resistant markers or labels.
Fill T25 growth flasks to capacity with pre-warmed media, tighten the cap and seal it with Parafilm. (Do not

use vented caps).

4. Wrap the T25 flask and media tube in absorbent paper towels and place them in separate sealed plastic bags.

Wrap each bag in bubble wrap.

Prepare a polystyrene box which is lined with absorbent padding. The walls of the box should be = 1.5” thick.
6. Place culture flasks and shipping forms in a small polystyrene box and fill with bubble wrap or packing

material so that the contents will not move during shipping.

7. Apply Category B Biological Substances UN3373 Diamond and add the mark “Biological Substance Category

B, UN3373” to exterior of the box, along with the name and phone number of a responsible person.

8. Print a shipping form containing sample information. Place form in a sealed plastic bag and include inside the

shipment container (affix to outside lid of polystyrene box).

9. Place the polystyrene box inside a slightly larger cardboard box and seal with packing tape. SHIP AT ROOM
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TEMPERATURE. Do not ship on ice packs or cold packs. In colder climates, the addition of temperature

control packaging (e.g. Saf-T-Pak Phase Control Material) can stabilize the culture temperature during transit.

10. For US domestic shipments, send the package by next-day delivery service (e.g. FedEx Priority Overnight or
UPS Next Day Air).

11. Email recipient with the tracking number and the shipment delivery date.
12. If shipping to Bionano US headquarters, please include shipping@bionanogenomics.com in your recipient list.

NOTE: Plan shipments so that they will be delivered Monday through Thursday. Shipments scheduled to
arrive on Fridays are discouraged because we are unlikely to receive them over the weekend in the event of

delays. Avoid shipments arriving on Saturdays, Sundays, or national holidays.
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Technical Assistance

For technical assistance, contact Bionano Technical Support.

You can retrieve documentation on Bionano products, SDS’s, certificates of analysis, frequently asked questions,
and other related documents from the Support website or by request through e-mail and telephone.

Email support@bionano.com

Phone Hours of Operation:
Monday through Friday, 9:00 a.m. to 5:00 p.m., PST
US: +1 (858) 888-7663

Monday through Friday, 9:00 a.m. to 5:00 p.m., CET
UK: +44 115 654 8660 (UK)

France: +33 537 10 00 77

Belgium: +32 10 39 71 00

Website www.bionano.com/support

Address Bionano Genomics, Inc.
9540 Towne Centre Drive, Suite 100
San Diego, CA 92121
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Legal Notice

For Research Use Only. Not for use in diagnostic procedures.

This material is protected by United States Copyright Law and International Treaties. Unauthorized use of this
material is prohibited. No part of the publication may be copied, reproduced, distributed, translated, reverse-
engineered or transmitted in any form or by any media, or by any means, whether now known or unknown,
without the express prior permission in writing from Bionano Genomics, Inc. (“Bionano”). Copying, under the law,
includes translating into another language or format. The technical data contained herein is intended for ultimate
destinations permitted by U.S. law. Diversion contrary to U. S. law prohibited. This publication represents the
latest information available at the time of release. Due to continuous efforts to improve the product, technical
changes may occur that are not reflected in this document. Bionano reserves the right to make changes in
specifications and other information contained in this publication at any time and without prior notice. Please
contact Bionano Customer Support for the latest information.

BIONANO DISCLAIMS ALL WARRANTIES WITH RESPECT TO THIS DOCUMENT, EXPRESSED OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THOSE OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE. TO THE FULLEST EXTENT ALLOWED BY LAW, IN NO EVENT SHALL BIONANO BE LIABLE,
WHETHER IN CONTRACT, TORT, WARRANTY, OR UNDER ANY STATUTE OR ON ANY OTHER BASIS FOR
SPECIAL, INCIDENTAL, INDIRECT, PUNITIVE, MULTIPLE OR CONSEQUENTIAL DAMAGES IN
CONNECTION WITH OR ARISING FROM THIS DOCUMENT, INCLUDING BUT NOT LIMITED TO THE USE
THEREOF, WHETHER OR NOT FORESEEABLE AND WHETHER OR NOT BIONANO IS ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

Trademarks

The Bionano logo and names of Bionano products or services are registered trademarks or trademarks owned by
Bionano Genomics, Inc. (“Bionano”) in the United States and certain other countries. All other trademarks are the
sole property of their respective owners.

No license to use any trademarks of Bionano is given or implied. Users are not permitted to use these trademarks
without the prior written consent of Bionano. The use of these trademarks or any other materials, except as
permitted herein, is expressly prohibited and may be in violation of federal or other applicable laws.

© Copyright 2025 Bionano Genomics, Inc. All rights reserved.
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