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CellLight® Reagents *BacMam 2.0*

Table 1 Contents and storage

Material

Amount* Storage Stability

CellLight® Reagent *BacMam 2.0*

*2°Cto8°C
1T mLor 100 pL e Protect from light
e DO NOT FREEZE

When stored as directed, the product is
stable for 3 months.

Approximate fluorescence excitation/emission maxima: CFP: 435/485 in nm; GFP: 485/520 in nm; RFP: 555/584 in nm.

* Some of the CellLight® Reagents are available in 100 pL trial sizes. For more information, refer to the Product List on page 7.

Introduction

MANO0002726

MP 10582

CellLight® reagents are fluorescent protein-signal peptide fusions that provide accurate
and specific targeting to cellular structures for live-cell imaging applications; they can
also be used in fixed cell analyses following formaldehyde-based fixation. Cellular
labeling utilizes BacMam technology, which uses an insect cell virus (baculovirus)
coupled with a mammalian promoter.'” Transgenes under the mammalian promoter
are expressed, while baculoviral genes and their promoters are not recognized. The
inability of baculoviruses to replicate in mammalian cells renders them safe as research
reagents and provides a transient footprint-free method to label cells.

The CellLight® reagents are ready for immediate use — there is no need to purify
plasmid or be concerned about vector integrity and quality. No lipids, dye-loading
chemicals, or potentially harmful treatments are required. Unlike conventional stains,
CellLight® reagents stain independently of function (i.e., membrane potential). To use,
simply add the reagent to your cells, incubate overnight for protein expression, then
visualize (see Figure 1). Unlike expression vectors, BacMam reagents enable titratable
and reproducible expression, and offer high co-transduction efficiency; therefore,
multiple BacMam reagents can readily be used in the same cell.

BacMam 2.0 greatly expands the efficiency and utility of this popular gene delivery
platform.>” Cell types previously not compatible with the technology (primary
neurons), or cells that were poorly transduced with version 1.0 (some stem cells, CHO)
can now be transduced quantitatively in a simple, one-step process. The improved
performance is due to inclusion of elements that greatly enhance transduction efficiency
and expression levels: a pseudotyped capsid protein for more efficient cell entry and
genetic elements (enhanced CMV promoter and Woodchuck Post-Transcriptional
Regulatory Element) that boost expression levels. To date, over 90 cell types have been
shown to be effectively transduced using BacMam delivery technology. For the most
up-to-date list of cells and transduction efficiencies, visit www.lifetechnologies.com/
bacmamcompatible.
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CellLight® reagents contain a signal peptide or protein fused to CFP, emerald GFP
(emGFP), or TagRFP (see Table 2, Figure 3). The CellLight® Null (control) reagent
lacks any mammalian genetic elements and can be used to help determine potential
baculovirus-mediated effects and background fluorescence. BacMam 2.0 can also be
evaluated with the BacMam 2.0 GFP transduction control (Cat. no. B10383), a non-
targeted form that will light up the entire cell.

Figure 1 BacMam 2.0 workflow
Using the BacMam 2.0 to express genes is simple and efficient:

1. Add the BacMam reagent directly to the cells.
2. Analyze the transduction efficiency the next day or freeze the cells for

future use.
I
e e
~ =} BacMam 2.0
T > reagent
Cells

Incubate overnight

Figure 2 Comparison of the transduction efficiency of BacMam 1.0 and BacMam 2.0 using the BacMam
GFP transduction control (Cat. no. B10383)

Panels A1 and B1 show BacMam 1.0 in T84 adenocarcinoma and adipocyte-derived stem cells (ADSC),
respectively, while panels A2 and B2 show BacMam 2.0 in T84 adenocarcinoma and adipocyte-derived
stem cells (ADSC], respectively. Transduction conditions including virus titer, particles per cell,
treatment time, and cell density were identical.
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Table 2 CellLight® targeting information and available colors

Structure Targeting sequence Reference CFP* GFP* RFP*

Actin Human actin 6,7 X

Early endosomes Rabba 8 X X
Late endosomes Rab7a 21 X
Endoplasmic reticulum (ER) {EERRsrigtneanltisoe:l;;egnnc:[]of calreticulin and KDEL 9 X X
Golgi :?arzz?ygc;llgai;trsssi\dr:inr;[yTtnr?:wr:erase 2 10 X X
Histones Histone 2B 1" X X
Lysosomes Lamp1 (lysosomal associated membrane protein 1) 12 X X
MAP4 MAP4 13 X X
Mitochondria [eader seauence of E1 alpha pyruvate 14 X X
Nucleus SV40 nuclear localization sequence 15 X X X
Peroxisomes Peroxisomal C-terminal targeting sequence 16 X X
Plasma membrane tl\:ll)r/;issi;oely;trizzépalmitoylation sequence from Lck 17 X X X
Synaptic vesicles Synaptophysin 18 X
Talin Human c-terminus of talin 19 X X
Tubulin Human tubulin 20 X X

*CFP: Cyan Fluorescent Protein; GFP: Green Fluorescent Protein; RFP: Red Fluorescent Protein.

Figure 3 Fluorescence excitation and emission spectra for CellLight® Cyan Fluorescent Protein (CFP, panel Al, CellLight® Green Fluorescent Protein
(emerald GFP, panel B), and CellLight® Red Fluorescent Protein (TagRFP, panel C), obtained in PBS, pH 7.4 (for GFP and CFP). The RFP spectra was
determined in 100 mM NaCl, 20 mM Tris-HCL, pH 7.5.
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Before starting

CellLight® reagents

Experimental protocols

¢ CellLight® reagents work with most cell types between 10 and 50 particles per cell
(PPC).
e For best results, transduce cells at a confluence of no more than 70%.

e The BacMam Enhancer (Cat. no. B10107) is generally not required for BacMam 2.0
reagents. However, its use has been shown to boost expression in some challenging
cell types such as Jurkat.

e For optimal results you may need to alter the PPC, volume, cell density, temperature,
or incubation time. Following the PPC, adjusting the volume is the next best
parameter to change to optimize protein expression.

Day 1: Labeling

1.1

1.2

1.3

14

1.5

CellLight® reagents are provided as 1 x 10° particles/mL solution. The following
protocol was optimized using adherent cells. Cells can also be labeled in suspension
prior to plating.

Plate the cells at the desired density and allow them sufficient time to adhere. BacMam
reagents work best when used on low-passage-number cells.

Calculate the appropriate volume of CellLight® reagent for the number of cells.

number of cells x desired PPC
1 x 10® CellLight® particles/mL

Volume of CellLight® Reagent (mL) =

Where the number of cells is the estimated total number of cells at the time of labeling,
PPC is the number of particles per cell, and 1 x 10® is the number of particles per mL of
the reagent.

For example, to label 40,000 cells with a PPC of 30:

40,000 x 30
1x108

Volume of CellLight® Reagent (mL) = =0.012 mL (12 uL)

Mix the CellLight® reagent several times by inversion to ensure a homogenous solution.
Do not vortex.

Add the volume of CellLight® reagent calculated in step 1.2 directly to the cells in
complete cell medium and mix gently.

Return the cells to the culture incubator overnight (>16 hours).
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Day 2: Imaging

2.1 Image the cells using the appropriate instrument filter sets. Refer to Figure 3 for spectral
characteristics of CFP, GFP, and RFP.

Optional: You may fix your cells with formaldehyde. To fix cells, treat with 4%
formaldehyde solution in PBS for 10-30 minutes at room temperature. You can
permeabilize the cells following fixation with 0.2% Triton® X-100 solution in PBS for 5
minutes at room temperature.

Note: Fluorescence may be lost with methanol fixation. If methanol fixation is neces-
sary for downstream analyses, you may detect CFP and GFP proteins using an anti-GFP
antibody; RFP can be detected with an anti-RFP antibody. These antibodies are available
separately. Go to www.lifetechnologies.com.

Frequently asked questions

Q: Will BacMam 2.0 transduce my cells?

A: The first generation BacMam reagents were shown to efficiently transduce over 90 cell
types, including stable cell lines and primary cells. For the most up-to-date list of cells
and transduction efficiencies, refer to www.lifetechnologies.com/bacmamcompatible.
With BacMam 2.0, it is now possible to efficiently transduce primary neurons and stem
cells.

Q: How long does expression last?

A: The duration of transgene expression depends on many factors, including transduction
levels, cell division rates, mRNA, and protein stability. In most transformed cell lines,
such as HeLa and CHO, expression lasts about 5 days. In cells that divide more slowly
or show contact inhibition, such as some stem cells, primary cells, and neurons, we have
observed bright staining and transgene expression for more than 2 weeks. For non-
dividing, terminally differentiated cells we have observed expression for 2 to 4 weeks.

Q: Can I transduce with more than one BacMam reagent at a time?

A: Yes, this is one of the advantages of the system. For instance the Premo" FUCCI Cell
Cycle Sensor and the BacMam Kv7.2/7.3 Potassium Ion Channel reagent are based on
optimized ratios of 2 BacMam constructs that give rise to a two-color cell cycle sensor
and a functional heterotetrameric K channel, respectively.

Q: Will BacMam transduction hurt my cells?

A: BacMam transduction is well-tolerated, even at very high number of viral particles to
cell ratios (>1,000). However, we have occasionally observed apparent cytotoxic effects
by some BacMam reagents at very high virus levels; this may be due to the nature of the

transgene. For this reason, we recommend using no more virus than is needed.

Q: If I freeze my cells after transduction, how long can I store them without reducing
expression levels?

A: Our data show that transduced cells can be stored in liquid nitrogen for several months
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without reducing the level of transgene expression.

Q: Can transduction be optimized if my cells are difficult to transduce?

A: Yes. Try varying particle-to-cell ratio (PPC), incubation volume, temperature or
duration, and cell density (if adherent cells are transduced). For adherent cells, we
recommend a confluence of about 70%. Following the PPC, adjusting the volume is the
next best parameter to change to optimize protein expression.

Q: Can a cell be transduced more than once?

A: Yes. Because transduction is well-tolerated, you can add more BacMam reagent after a
few days if expression levels need to be boosted or if a different BacMam-based assay is
needed.

Q: It’s a virus—is it safe to use?

A: Yes. Baculoviruses are insect viruses that do not replicate in mammalian cells and are
generally used under the safety precautions common for standard cell-based reagents.
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Product list current prices may be obtained at www.lifetechnologies.com. Back to Targeting

Cat. no. Product name Unit size
C10582 CellLight® Actin-GFP *BacMam 2.0%. . . .. ...ttt 1 mL
C10506 CellLight® Actin-GFP *BacMam 2.0%. . . ...\ttt ettt 100 pL
€10583 CellLight® Actin-RFP *BacMam 2.0%. . ... ...ttt ettt e e e 1 mL
C10502 CellLight® Actin-RFP *BacMam 2.0%. . . .. .. .t 100 pL
C10586 CellLight® Early Endosomes-GFP *BacMam 2.0% . ... .. ... .. e 1 mL
C10587 CellLight® Early Endosomes-RFP *BacMam 2.0% . .. .. ..ttt e e e 1mL
C10588 CellLight® Late Endosomes-GFP *BacMam 2.0%. . .. ... . .t 1mL
10589 CellLight® Late Endosomes-RFP *BacMam 2.0%. . ... .. ... .. e e 1 mL
C10590 CellLight® ER-GFP *BacMam 2.0% .. ...ttt et e et 1 mL
C10591 CellLight® ER-RFP *BacMam 2.0% ... ...ttt 1 mL
C10592 CellLight® Golgi-GFP *BacMam 2.0% .. ...ttt ettt 1 mL
C10593 CellLight® Golgi-RFP *BacMam 2.0% . ... ...ttt e et e e 1mL
C10594 CellLight® Histone 2B-GFP *BacMam 2.0%. . .. ... 1 mL
C10595 CellLight® Histone 2B-RFP *BacMam 2.0%. . .. ...\ttt ettt e e e 1 mL
C10596 CellLight® Lysosomes-GFP *BacMam 2.0% .. ... ...ttt ettt 1 mL
C10507 CellLight® Lysosomes-GFP *BacMam 2.0% .. ... .. . ottt 100 pL
C10597 CellLight® Lysosomes-RFP *BacMam 2.0% .. ... ... ..t T mL
C10504 CellLight® Lysosomes-RFP *BacMam 2.0% .. ... ...ttt e e e e 100 pL
C10598 CellLight® MAPA-GFP *BacMam 2.0% . . ... ..ttt e e e 1 mL
C10599 CellLight® MAPA-RFP *BacMam 2.0% . . .. ..ttt ettt ettt 1 mL
C10600 CellLight® Mitochondria-GFP *BacMam 2.0%. . . .. ... .ttt ettt e 1mL
C10508 CellLight® Mitochondria-GFP *BacMam 2.0%. . . .. .. ..ttt e e 100 pL
C10601 CellLight® Mitochondria-RFP *BacMam 2.0%. . . .. ... .ttt ettt e et 1mL
C10505 CellLight® Mitochondria-RFP *BacMam 2.0%. . . ... oottt e et e 100 pL
C10602 CellLight® Nucleus-GFP *BacMam 2.0% . . ... ... .ttt e e e e e e e e e 1mL
C10603 CellLight® Nucleus-RFP *BacMam 2.0% . . . ...ttt e et ettt et e e e e 1 mL
C10616 CellLight® Nucleus-CFP *BacMam 2.0% . . . . ...ttt et et et e 1 mL
C10604 CellLight® Peroxisome-GFP *BacMam 2.0% . . ... ... . ottt e ettt 1 mL
C10605 CellLight® Peroxisomes-RFP *BacMam 2.0% . . ... ..ottt et e 1mL
C10606 CellLight® Plasma Membrane-CFP *BacMam 2.0%. .. ... ..ottt ettt et 1 mL
C10607 CellLight® Plasma Membrane-GFP *BacMam 2.0%. . . ... ... ..t e 1mL
C10608 CellLight® Plasma Membrane-RFP *BacMam 2.0%. .. .. ... ... . 1mL
C10609 CellLight® Synaptophysin-GFP *BacMam 2.0%. . .. .. ... .ttt et e 1mL
C10610 CellLight® Synaptophysin-RFP *BacMam 2.0%. . ... ... ..ttt ettt 1mL
C10611 CellLight® Talin-GFP *BacMam 2.0% . . . .. ..ttt ettt et et 1 mL
C10612 CellLight® Talin-RFP *BacMam 2.0% . . . ...ttt e ettt e et 1mL
C10613 CellLight® Tubulin-GFP *BacMam 2.0%. . . . . ...ttt e 1 mL
C10509 CellLight® Tubulin-GFP *BacMam 2.0%. . . . ... .ttt ettt et e e e 100 pL
C10614 CellLight® Tubulin-RFP *BacMam 2.0%. . .. .. ... .ttt e e TmL
10503 CellLight® Tubulin-RFP *BacMam 2.0%. . . ... ... ottt et et 100 pL
C10615 CellLight® Null (control) *BacMam 2.0% . . ... ittt et ettt e e e 1 mL

Related Products
A10262 anti-green fluorescent protein, chicken IgY fraction (anti-GFP, IgY) *2 mg/mL* . ... ... .. ... ... ... .. ... ... 100 pL
A11120 anti-green fluorescent protein, mouse IgG2a, monoclonal 3E6 (anti-GFP, mAb 3E6) . ........... ..., 100 pg
B10107 BacMam Enhancer Kit ... 1 kit
B10383 BacMam GFP Transduction Control *BacMam 2.0%. . ... ... . 1mL
C10127 Cellular Lights™ Actin-RFP *BacMam 1.0% . .. 1 kit
G10362 GFP, ABfinity™ recombinant rabbit monoclonal antibody - unconj (anti-GFP, rabbit mAb). .. .......................... 100 g
036218 Organelle Lights™ Nuc-CFP *BacMam 1.0%. . . ... 1 kit
R103647 RFP, rabbit polyclonal antibody - unconjugated. .. ... ... ... .. 100 pg
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https://www.lifetechnologies.com/order/catalog/product/C10615?cid=TechComm4nn
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https://www.lifetechnologies.com/order/catalog/product/B10107?cid=TechComm4qq
https://www.lifetechnologies.com/order/catalog/product/B10383?cid=TechComm4rr
https://www.lifetechnologies.com/order/catalog/product/C10127?cid=TechComm4ss
https://www.lifetechnologies.com/order/catalog/product/G10362?cid=TechComm4tt
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https://www.lifetechnologies.com/order/catalog/product/R10367?cid=TechComm4vv

Purchaser notification

These high-quality reagents and materials must be used by, or directly under the supervision of, a technically qualified individual experienced in handling potentially hazardous
chemicals. Read the Safety Data Sheet provided for each product; other regulatory considerations may apply.

Obtaining Support
For the latest services and support information for all locations, go to www.lifetechnologies.com/support.

At the website, you can:

Access worldwide telephone and fax numbers to contact Technical Support and Sales facilities

Search through frequently asked questions (FAQs)

Submit a question directly to Technical Support (techsupport@lifetech.com)

Search for user documents, SDSs, vector maps and sequences, application notes, formulations, handbooks, certificates of analysis, citations, and other product support

documents

Obtain information about customer training

Download software updates and patches

SDs
Safety Data Sheets (SDSs) are available at www.lifetechnologies.com/support.

Certificate of Analysis
The Certificate of Analysis provides detailed quality control and product qualification information for each product. Certificates of Analysis are available on our website. Go to
www.lifetechnologies.com/support and search for the Certificate of Analysis by product lot number, which is printed on the box.

Limited Product Warranty
Life Technologies Corporation and/or its affiliate(s) warrant their products as set forth in the Life Technologies” General Terms and Conditions of Sale found on Life Technologies’
website at www.lifetechnologies.com/termsandconditions. If you have any questions, please contact Life Technologies at www.lifetechnologies.com/support.

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

DISCLAIMER: LIFE TECHNOLOGIES CORPORATION AND/OR ITS AFFILIATE(S) DISCLAIM ALL WARRANTIES WITH RESPECT TO THIS DOCUMENT, EXPRESSED OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THOSE OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT. TO THE EXTENT ALLOWED BY LAW, IN

NO EVENT SHALL LIFE TECHNOLOGIES AND/OR ITS AFFILIATE(S) 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.

Important Licensing Information:This product may be covered by one or more Limited Use Label Licenses. By use of this product, you accept the terms and conditions of all
applicable Limited Use Label Licenses.

© 2014 Thermo Fisher Scientific Inc. All rights reserved. All trademarks are the property of Thermo Fisher Scientific and its subsidiaries unless otherwise specified. Triton is a
trademark of Union Carbide Corporation..
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