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ABSTRACT

The identification and functional validation of potentially oncogenic mutations
in leukemia is an essential step toward a future of personalized targeted therapy. To
assess the oncogenic capacity of individual mutations, reliable and scalable in vitro
experimental approaches are required. Since 1988, researchers have used the IL-3
dependent Ba/F3 transformation assay to validate the oncogenic potential of mutations
to drive factor-independent growth. Here we report a previously unrecognized
phenomenon whereby Ba/F3 cells, engineered to express weakly transforming
mutations, present with additional acquired mutations in the expressed transgene
following factor withdrawal. Using four mutations with known transformative
capacity in three cytokine receptors (CSF2RB, CSF3R and IL7R), we demonstrate
that the mutated receptors are highly susceptible to acquiring additional mutations.
These acquired mutations of unknown functional significance are selected by factor
withdrawal but appear to exist prior to the removal of growth factor. This anomaly
has the potential to confound efforts to both validate and characterize oncogenic
mutations in leukemia, particularly when it is not standard practice to sequence
validate cDNAs from transformed Ba/F3 lines. We present specific recommendations
to detect and mitigate this phenomenon in future research using Ba/F3 transformation
assays, along with methods to make the Ba/F3 assay more quantitative.

INTRODUCTION

In 1988, George Daley and David Baltimore
established that BCR-ABL—the gene fusion product
found in almost every case of chronic myelogenous
leukemia (CML) [1]—was oncogenic using the murine
Ba/F3 cell line [2]. This cell line, derived from pro-B
bone marrow cells, required interleukin 3 (IL-3) for
normal proliferation and survival [3]. Stable expression of
BCR-ABL in Ba/F3 cells blocked apoptosis and promoted
proliferation, resulting in IL-3 independent growth [2]
and, as a result, a new transformation assay was created.
The Ba/F3 system was a superior model for hematopoietic

malignancies in contrast to earlier NIH 3T3 growth-
foci formation assays, where the BCR-ABL fusion was
insufficient to transform fibroblasts [4].

In a typical Ba/F3 transformation assay, Ba/F3
cells are infected by a retrovirus or electroporated with
a plasmid, driving expression of a gene of interest. Cells
expressing the transgene are selected for by FACS or
antibiotic treatment based on additional markers within
the vectors, and then washed to remove IL-3 from the
culture medium to initiate a cytokine-independent growth
assay. Growth is monitored for two or three weeks. If cells
continue to proliferate it is concluded that the transgene
is transformative and an active oncogene. The resulting
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transformed Ba/F3 cells are frequently used for pathway
analysis to characterize mechanisms of oncogenic
signaling or to test the effects of selective targeted
inhibitors on cell growth and survival [5]. A meta-analysis
of all articles, published between 2014 and 2016, using
the Ba/F3 system indicates that the cells are not sequenced
following oncogenic transformation to detect the presence
of additional mutations in the expressed transgene [6-29]
(Table 1, Supplemental Table 1).

While testing a transforming CSF2RB mutation in
a previous study [30], we noted that CSF2RB R461C-
expressing cells demonstrated two reliable phenotypes:
IL-3 independent growth and acquired mutations in
the CSF2RB transgene following IL-3 withdrawal.
Interestingly, when the CSF2RB wildtype-expressing
cells spontaneously transformed it was only through the
acquisition of a previously characterized transforming
mutation (V449E) [31]. Conversely, R461C-expressing
cells acquired a series of divergent mutations that were
found throughout the receptor.

These observations led us to expand our
investigation to include additional genes with well-
established activating mutations in order to determine
the prevalence and rate of acquired mutations that occur
in this system. We found that acquired mutations are
not unique to CSF2RB R461C but are similarly present
in CSF3R variants. These acquired mutations are more
common in weakly-transforming constructs. Withdrawal
of IL-3 serves as a selective pressure to enrich for acquired
mutations, but our data suggest these mutations exist
prior to factor withdrawal. In contrast to earlier findings
[32], we find no evidence that the time spent in culture
between viral infection and factor withdrawal influences
transformation rate. We recommend that future studies
using the Ba/F3 transformation assay verify the complete
sequence of the ectopically expressed transgene prior to
pathway characterization and publication of results. These
recommendations are particularly critical for weakly or
slowly transforming mutations, where acquired mutations
appear to be most prevalent.

RESULTS

Experimental design

Three cytokine receptors harboring four unique
oncogenic mutations along with wild type control
receptors were selected for this study based upon their
well-established transformation capability (Table 2).
CSF2RB R461C is a germline mutation found in a T-ALL
patient and shown to activate ligand-independent signaling
in vitro [30]. CSF3R T618I is a prominent mutation in
CNLs and aCMLs and leads to ligand-independent
activation [33]. CSF3R truncation mutations (including

Table 1: Frequency of sequence validation in Ba/F3
transformation studies (2014-2016)

Characteristics PubMed Articles (%)

Publication Year

2014 8 (33)

2015 9 (38)

2016 7 (29)
Search Term

Ba/F3 23 (96)

Baf3 1 4
Method of transduction

Retrovirus 12 (50)

Lentivirus 2 (8)

Electroporation 6 (25)

Unclear 4 (7
Sequencing outgrown Ba/F3 lines

Transgene sequence confirmed 0 (0)

Transgene not sequenced 24 (100)

Source: PubMed articles matching “Ba/F3” or “Baf3”,
published 2014-2016, and using Ba/F3 cells for the
purpose to establish transformative potential of genetic
products. Data current as of 10-26-16.

W791X) have also been reported in both CNL and aCML
[33], resulting in surface receptor accumulation through
altered endocytosis and degradation [34, 35]. IL7R
243InsPPCL was described in a B-ALL patient [36] and
is one of a group of mutations in pediatric ALLs that
activate IL7R by introducing unpaired cysteine residues in
the membrane-proximal region of the receptor that cause
constitutive dimerization [37]. Expression of BCR-ABL
fusion or empty vector served as positive and negative
controls, respectively, for transformation of Ba/F3 cells
in our assays.

The schematic diagram in Figure 1 describes the
protocol used to create and collect samples for subsequent
sequence verification. Retrovirally infected Ba/F3 cells
were sorted by GFP-positive FACS 48-hours post-
infection and a series of limiting dilution plates were
created. On day 9, a second series of limiting dilution
plates were created. On day 10 each flask was triple-
washed and split into replicate flasks to monitor IL-3
independent growth. Cells undergoing IL-3 withdrawal
were monitored using a Guava ViaCount for 21 days.
While variability was evident between biological
replicates, technical replicate flasks from the same infected
cell line exhibited near identical outgrowth curves (Figure
2A). Time to factor-independent growth is represented by
the number of days to reach 500% of viable cells in the
initial culture (Figure 2B).

Genomic DNA (gDNA) was immediately harvested
from every outgrown line once factor-independent
proliferation was evident. Genomic DNA was harvested
from cell lines cultured in IL-3 containing media at the
point of factor withdrawal (day 10) and also at day 31,
which represents the complete length of the transformation
assay. Transgenes were PCR amplified from gDNA
using vector-specific primers, Sanger sequencing was
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Table 2: Constructs used in this study of additional acquired mutations (Figure 2C). The CSF3R
T6181 lines were the most rapidly transforming and
Gene Mutation did not contain acquired mutations, nor did the slightly
slower-growing IL7R 243InsPPCL lines. The empty

CSF2RB WT . .
vector (negative control) transformed once and sequencing
CSF2RB R461C revealed a contamination with IL7R Ins243PPCL in
CSF3R WT both replicate flasks, demonstrating the ability to detect
CSF3R T6181 cross-contamination in our experimental design. In
CSF3R W791X all but one case (11 of 12), replicate withdrawal flasks
IL7R WT exhibited identical acquired mutations upon sequencing
IL7R 243InsPPCL (Supplemental Table 2), indicating the acquired mutations
Empty Vector n/a were likely present prior to IL-3 withdrawal. To rule
BCR-ABL BCR-ABL (p210) out the possibility that acquired mutations are merely a
function of time in culture, we sequenced the transgene of
performed, and all mutations from every cell line were cells on the day of withdrawal (day 10, baseline) and again
comprehensively catalogued. following 21 days in culture with IL-3 (day 31, cultured).
Sequencing revealed mutations in only 1 of 15 cultured
Acquired mutations detected in transformed lines lines (Supplemental Table 2), indicating that the acquired

mutations do not provide a competitive, proliferative
advantage while growing in IL-3-supplemented media.
Sanger sequencing of these cell lines revealed
acquired mutations in the one CSF2RB WT line that CSF2RB R461C does not drive genomic instability
transformed (1 of 3) and every CSF3R WT line (4 of 4),
all of which transformed (Figure 2C, Supplemental Table
2). The majority of CSF2RB R461C lines (4 of 5) and The high rate of acquired mutations in CSF2RB
CSF3R W791X lines (3 of 4) also presented with a variety R461C, both reported here and observed in our prior

Baseline
gDNA 21d Cultured

> gDNA _l

2d [g 7d 1d - — - - —
FP +
o > S > | Sanger
ort Sequencing
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| 'Withdrawn
o I” | gDNA#1
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Figure 1: Experimental design schematic. Ba/F3 cells are infected using freshly harvested retrovirus which drives the expression
of GFP and the transgene of interest. Infected cells are selected for GFP-expression on day 2, and the first set of limiting dilution plates
are created. On day 9 a second set of limiting dilution plates are started, and on day 10 the cells are triple-washed then monitored for IL-3
independent growth over 21 days in two technically replicate flasks. Genomic DNA (gDNA) is harvested from cell lines in IL-3 on day 10
(baseline) and day 31 (cultured). As cells proliferate in the absence of IL-3, gDNA is harvested to detect acquired mutations. This workflow
was repeated for every construct to create a minimum of three biologically replicate lines.
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experiments, led us to question if the variant caused
widespread mutagenesis or genomic instability. To address
this, we performed a 6-thioguanine (6-TG) survival assay
following retroviral infection. In this assay, only cells
that possess a higher capability to induce mutations
through genomic instability or other mechanisms will
be capable of mutationally inactivating HPRT to survive
6-TG treatment. We observed no increase in survival
for CSF2RB R461C cells compared to controls (ENU-

A C

treated and no infection) or any other transformed cell
line (Supplemental Figure 1), indicating that the CSF2RB
R461C mutation is not causing genetic instability.

Transformation rate determined by limiting
dilution analysis

In contrast to bulk Ba/F3 transformation assays,
a limiting dilution assay has the ability to pinpoint
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Days to reach 5x starting culture

Cell Line (Biological Replicates)

Figure 2: Compiled data from all IL-3 withdrawal experiments. A. Outgrowth curves for every replicate in this study, separated
by transgene and mutation. The outgrown vector empty line was sequenced and found to be contaminated with IL7R Ins243PPCL. B. Time
to outgrowth can be summarized as the number of days to reach a viable cell count 5-times the number of cells initially seeded in each
flask at the start of the experiment. Lines that did not grow within the 21-day period are shown above the break. C. Mutations detected
in outgrown lines after transformation to factor-independent growth. Every transformed line for CSF2RB WT, R461C and CSF3R WT,
W791X are shown, including lines that did not acquire additional mutations (*).
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the proportion of infected cells capable of surviving
IL-3 withdrawal. Using this more quantitative assay
we investigated whether acquired mutations are more
common in lines with weaker rates of transformation.
Limiting dilution plates were visually scored for growth
after three weeks. Plating efficiency was calculated from
plates diluted to 1 cell per well in media containing IL-
3. The remaining plates were used to calculate the ratio
of transforming cells (displayed as transformation rate
X, where 1 in X cells are capable of factor-independent
growth) with 95% confidence intervals using Extreme
Limiting Dilution Analysis (ELDA) as previously
described [38].

A previous study investigating another in
vitro transforming CSF2RB mutation found that the
transformation rate of infected cells increased with the
time in culture after viral infection and before factor
withdrawal [32]. In our study, we observed no consistent
effect of culture time on transformation rate with any of
the mutations tested (Figure 3A). Transformation rate

estimates were calculated and these results demonstrated
reliable differences between individual mutations (Figure
3B). These data are also summarized by the median
transformation rate, which is calculated after combining
the transformation rates of the technical replicates for
each mutation. Transformation rate correlated with time
to outgrowth, but also served as a more quantitative
measure to assess the relative functional impact of a given
mutation. These data highlight the quantitative difference
between strongly transforming mutations (CSF3R T618I,
BCR-ABL) and weakly transforming mutations (IL7R
243InsPPCL, CSF3R W791X, CSF2RB R461C).

Acquired mutations are exclusively observed in
weakly transforming oncogenes

Mutations that possess a weaker ability to transform
cells (less than 1 in every 200 cells, Figure 4A) or a
slower time to outgrowth (5 days or longer to reach a 5x
increase over the initial cell number, Figure 4B) account
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. < 10,000 §
g < L
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© 24 H :
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% 1,000 g ; + 5
§ - £ 100 :
(= "3 :
— 2 :
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= 10 :
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1 CSF2RB CSF2RB BCR- CSF3R CSF3R CSF3R IL7R IL7R Vector
WT R461C ABL WT W791X T618I WT Ins243  Empty
Day 2 Day 9 PPCL
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Figure 3: Ba/F3 transformation rates vary by transgene but not by time in culture. A. Transformation rates calculated for
each biologically replicate cell line are shown for plates started 2 days and 9 days after retroviral infection. The transformation rate is
expressed as 1 in X cells capable of transforming to IL-3 independent growth, therefore a higher transformation rate indicates a weakly
transforming cell line. No consistent trend is observed between days post-infection and transformation rate. B. Transformation rate and 95%
confidence intervals for every replicate. The median rates across biologically replicate samples are shown below, along with the frequency
of transforming cells (inverse of transformation rate). Lines that exhibited no observable transformation are shown with a rate of 1.0x107.
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for every case of acquired mutations in this study. While
a weakly transforming mutation does not always indicate
the presence of acquired mutations, our data indicate
that strongly transforming mutations do not present with
additional mutations.

DISCUSSION

In a previous study, we observed that exogenous
expression of the CSF2RB R461C transgene frequently
presented with additional acquired mutations in the gene
following selection of Ba/F3 cells to IL-3-independent
cell growth. As a result of this observation, we expanded
our investigation to include other transforming mutations
and determine if: 1) acquired mutations also arose in other
transgenes, 2) whether the mutations were present prior
to IL-3 withdrawal, 3) if they were enriched in weakly
transforming oncogenes, and 4) if the time in culture
following infection impacted the transformation rate.

Our study indicates that weakly transforming
mutations in both CSF2RB and CSF3R frequently
present with acquired mutations. While this could be
indicative of the large number of potentially activating

m CSF3R T618I

BCR-ABL
CSF3R T618I
BCR-ABL
BCR-ABL
CSF3R T618I
IL7R Ins243PPCL
IL7R Ins243PPCL
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CSF3R WT
CSF3R WT
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IL7R WT
CSF2RB WT
IL7R WT
IL7R WT

Vector Empty

Vector Empty

B CSF3R T618I

200 150,000
Transformation Rate

Mutational Status @ Non-Mutated

Mutated @ No growth

mutations in each gene [31, 33, 39], it is striking that
CSF3R T618I does not present with acquired mutations
and expression of CSF2RB WT only infrequently results
in factor-independent growth. Instead, it appears that
the frequencies of these mutations are dependent on the
transformation rate intrinsic to each specific oncogene.
Our data indicate that the majority of these
mutations likely exist prior to factor withdrawal—
replicate withdrawal flasks present with identical
mutations in almost every case—but only expand to
levels detectable by Sanger sequencing in the absence of
IL-3. Selection of factor independent Ba/F3 cells in the
absence of IL-3 has been previously proposed, possibly as
the result of enrichment for cells with stronger activation
of downstream signaling [40]. Retroviral infection and
reverse transcription is an inherently mutagenic process
[41], making it an inevitability that an infected cell line
has a library of clonal mutations in the infected transgene.
The number of these clonal mutations would by increased
by the use of high viral titers. Based on our data, we
calculate that in many cases the strength of the intended
mutation (CSF3R T618I) gives up to 70% of clones (1 in
every 1.4 cells) the capacity to survive factor withdrawal
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CSF3R T618I
BCR-ABL

CSF3R W791X
IL7R Ins243PPCL
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Figure 4: Acquired mutations occur in weak, but not strong, transforming transgenes. A. Cell lines are ordered by
transformation rate and colored based on mutational status as observed from sanger sequencing of bulk outgrowth assays of the same lines.
B. Cell lines are ordered by days to outgrowth (time to reach a 5-times increase in viable cells over the starting cell number) and colored
based on mutational status. BCR-ABL was not fully sequenced due to length and structural complexity.
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(Figure 3B). In these cases acquired mutations would
never expand beyond the mutation detection threshold
of Sanger sequencing, which is around 5-10% [42]. In
other cases, the acquired mutations can be functionally
active, turning a non-transforming gene into a putative
oncogene, as observed with the V449E mutation found in
the CSF2RB wildtype receptor (Supplemental Table 2).
Then in a third, more complex case there are oncogenic
constructs that are functionally active—both CSF2RB
R461C and CSF3R W791X have higher transformation
rates than their WT counterparts—but regularly present
with acquired mutations following transformation. In this
third case, the acquired mutations could be passenger
mutations resulting from the rare clone capable of factor-
independent growth (as rare as 1 in 60,000 cells in
CSF2RB R461C; Figure 3B), or they could be functional
mutations that drive factor independent growth, resulting
in clonal expansion detectable by Sanger sequencing.
Distinguishing between the passenger mutations and the
functionally active acquired mutations would require
laborious empirical investigation, detracting from the
scalability of this model system and thus making it an
impractical solution. We have not attempted to determine
the functionality of observed acquired mutations, though
specific extracellular deletions have been previously
shown to result in receptor activation of CSF2RB [32, 43].

Another potential complication in transformation
assays is the acquisition of mutations outside of the
intended transgene. Other researchers have detailed
the potential for IL9Ro mutant Ba/F3 cells to gradually
reach growth factor independence through the acquisition
of recurrent JAK1 mutations [44]. Additionally, the use
of retroviruses can result in insertional mutagenesis,
possibly disrupting tumor suppressor genes resulting in
factor-independent growth. These artifacts would not be
detected in our experimental design, but underscore the
importance of screening biological replicates to control
for false-positives. Non-transgenic mutations could also
be controlled for by inducible transgene expression, but
this would not solve the problem of acquired mutations
within the transgene.

It is not clear what constitutes a weakly transforming
mutation which drives oncogenic growth in only a subset
of infected cells. The Ba/F3 model has traditionally been
very effective for screening mutations in growth factor
receptors [33, 37, 45-47], but in these cases of weakly
transforming mutations an alternative cell line could yield
more robust results. It is possible that weak mutations
are barely capable of transforming cells to become factor
independent, possibly requiring a high level of expression,
and the majority of cells fail to reach that state. It is also
possible that some mutations need a second, cooperating
mutation as proposed by earlier studies [32].

Stocking and colleagues have previously described
a truncated form of CSF2RB, AP, that was capable of
transforming FDC-P1 factor-dependent cells [43, 48].

In a follow-up study [32], they described two striking
observations. First, 7 of 8 AB_ transformed lines could
have AP, removed by Cre-Lox excision and maintain
factor independent growth. Second, AB_ lines showed no
increase in transformation (by limiting dilution analysis)
24 hours after infection, but a substantial increase 10
days after infection (from 1.0x10® to 6.8x107). This led
the authors to conclude that AP, was either mutagenic—
capable of creating oncogenic lesions to sustain growth—
or synergistic with a spectrum of potential secondary
mutations that could replace dependence on the original
transgene [32]. While we do not see an effect of culture
time on transformation rate in our study, and CSF2RB
R461C does not appear cause genomic instability by 6-TG
selection, it is possible that some mutations have the ability
to synergize with a larger library of secondary cooperating
mutations that might be selected in a transformation assay.

In any case, determining the significance of acquired
mutations would require time-consuming independent
validation. Yet the presence of these unintended mutations
has the potential to confound our ability to functionally
characterize  potentially  transforming mutations.
Researchers are increasingly using transformed Ba/F3
cells to screen oncogenes for drug sensitivity [5]. In these
experiments, an acquired mutation could dramatically alter
results, stressing the importance of understanding this
phenomenon. At this time, we cannot propose a method
that eliminates the appearance of acquired mutations.
Our previous study mitigated this effect by using
electroporation instead of retroviral infection, avoiding the
potential for reverse-transcription induced mutagenesis.
However, some of these electroporated lines still presented
with acquired mutations, and there is insufficient evidence
to determine if this approach reduced their frequency.

We recommend that every outgrown Ba/F3 line
should be sequenced to validate the sequence of the full
transgene, ensuring reproducible results and reducing the
risks of characterizing artificial oncogenes. Even in lines
that repeatedly transform, biological replicates are prone
to frequent acquired mutations. This sequence validation
is particularly important for all mutations that are weakly
transforming. We present our criteria for classifying
a weakly transforming mutation by limiting dilution
analysis (fewer than 1 in every 200 cells sustaining factor-
independent growth), or time to outgrowth (lines that take
more than 4 days post-factor withdrawal to reach 5x the
number of viable cells in the starting culture). However,
these measures could vary by protocol or laboratory and
we cannot conclude that strongly transforming genes never
acquire mutations. Transformation rate as determined by
limiting dilution analysis would also represent a valued
addition to the Ba/F3 assay. Widespread adoption of
this measure in future studies would allow detailed
investigation into correlations between transformation rate
and clinical relevance of weakly transforming mutations.

The Ba/F3 transformation assay remains an
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invaluable tool for the functional validation of activating
mutations found in primary leukemias. We report a
previously unrecognized phenomenon where weak
transforming mutations are susceptible to acquiring
additional mutations within the transgene of interest.
These acquired mutations could jeopardize attempts
to characterize the signaling mechanisms and drug
sensitivities of leukemic oncogenes. We propose an
addition to the standard Ba/F3 protocol and suggest the
sequencing of the full transgene in outgrown cells to detect
confounding mutations and improve the reproducibility
of future studies. Additional research should be directed
toward methods that reduce the incidence of acquired
mutations in these critical assays. Special attention should
be paid to whether the use of retroviruses increases this
phenomenon, as this method is the most frequently used
in current studies (Table 1). A larger study covering
additional leukemic oncogenes would indicate if acquired
mutations occur in non-cytokine receptors, and would help
define the range of studies that could be affected by this
phenomenon.

MATERIALS AND METHODS

Cell culture

Ba/F3 cells were obtained from ATCC and grown
in RPMI 1640 medium with 10% FBS, L-glutamine,
fungizone, penicillin-streptomycin, and 15% WEHI-
conditioned medium (a source of IL-3). Frozen vials of
cells, previously in culture less than 30 cumulative days,
were freshly thawed for each experiment.

Ba/F3 transformation assay

Gene constructs were cloned as previously described
[33] into a MSCV-IRES-GFP retroviral vector [49] and
confirmed by Sanger sequencing. Retrovirus was created
by transfecting plasmids into 293T/17 cells along with
the pIK6.1MCV.ecopac.UTD helper plasmid. Virus was
harvested and used to infect Ba/F3 cells in two rounds of
retroviral spin inoculation. Infected Ba/F3 cells were 42%
GFP-positive on average, as determined by FACS. Percent
of GFP-positive cells following infection varied primarily
by replicate set and minimally by transgene (average per
non-control transgene ranged from 38-50%). The number
of vector copies integrated into each line is unknown, but
Supplemental Table 2 indicates some lines possessed more
than one copy. High rates of infection were necessary to
enable sorting of GFP-positive cells by FACS 48-hours
post-infection and subsequent plating for limiting dilution
analysis. For factor-independent transformation assays,
Ba/F3 cells were washed three times and re-suspended
in RPMI 1640 with 10% FBS, L-glutamine, fungizone

and penicillin-streptomycin. Viable cell counts were
obtained using a propidium iodide exclusion on a Guava
Personal Cell Analysis System (Millipore). Genomic DNA
was harvested using the DNeasy Blood and Tissue Kit

(Qiagen).

Transgene amplification and sequencing

Transgenic DNA was amplified from genomic
DNA extracts using vector specific primers (MigFwd
- CCCTTTGTACACCCTAAGCCTCCGCC, MigRev -
GGAAAGACCCCTAGAATGCTCGTCAA), AccuPrime
Taq DNA polymerase, high fidelity (ThermoFisher
Scientific) and a modified “slowdown PCR” thermocycler
protocol [50]. Sanger sequencing (Eurofins) was
performed with transgene-specific internal primers and
analyzed using LaserGene 14 Seqman Pro (DNASTAR).

Limiting dilution analysis

Cells were counted and resuspended in IL-3 free
media prior to dilution. Diluted cells were plated in 96-
well plates with IL-3-free or IL-3-containing media. Wells
were visually inspected once a week for three weeks to
identify cell growth. All data was analyzed using the elda
function provided with the statmod package (version
1.4.26) in R (version 3.3.2) [38].

6-thioguanine survival assay

Ba/F3 cells were cultured in HAT-supplemented
media (100uM sodium hypoxanthine, 0.4uM aminopterin,
16uM thymidine, Gibco) for 4 days to select for HPRT-
expressing cells. Cells were then allowed to recover
for 5 days in HT-supplemented media (100uM sodium
hypoxanthine, 16uM thymidine, Gibco) prior to culturing
in regular Ba/F3 media. Ba/F3 cells were infected with
retrovirus 14 days prior to 6-TG exposure. Positive control
cells were treated overnight with 50pug/ml ENU 6 days
prior to 6-TG exposure. Biologically replicate lines were
screened for 6-TG survival in the following conditions:
2 96-well plates seeded at 1 cell per well without 6-TG
(plating efficiency calculations), 2 96-well plates at 1000
cells per well with 20uM 6-TG, and 2 96-well plates at
5000 cells per well with 20uM 6-TG. Wells were visually
assessed for growth 14 days later and the number of cells
surviving through HPRT-inactivation was determined
using ELDA.
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