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Chapter 10

Humanization of the Mouse Mammary Gland

A. Wronski, L.M. Arendt, and Charlotte Kuperwasser

Abstract

Although mouse models have provided invaluable information on the mechanisms of mammary gland
development, anatomical and developmental differences between human and mice limit full understanding
of this fundamental process. Humanization of the mouse mammary gland by injecting immortalized
human breast stromal cells into the cleared murine mammary fat pad enables the growth and development
of human mammary epithelial cells or tissue. This facilitates the characterization of human mammary gland
development or tumorigenesis by utilizing the mouse mammary fat pad. Here we describe the process of
isolating human mammary stromal and epithelial cells as well as their introduction into the mammary fat
pads of immunocompromised mice.

Key words Human-in-mouse model, Humanization, Human mammary epithelial cells Stroma,
Mammary gland Mammary gland biology

1 Introduction

The mammary gland is a unique tissue that partially develops during
embryogenesis and matures further as the female progresses
through sexual maturity and reproduction. Animal models, in par-
ticular mouse models, have been heavily used to elucidate the intri-
cate regulatory networks of hormones and growth factors which
underpin our current understanding of the development of the
mammary gland [L, 2]. However, key differences exist between
human and mouse mammary gland, which impedes the applicabil-
ity of mouse models B, 4]. These include structural differences
between the functional units of the human terminal ductal lobular
unit and the mouse lobular-alveolar unit in addition to the compo-
sition of the stroma in the human and mouse gland. In the mouse
as in the human, the stroma consists of large deposits of adipose
tissue in addition to Horous connective tissue. However, the
arrangement of the two tissue types differs between human in
mouse. In human glands, the adipose tissue is generally found
in large pools and the mammary epithelial cell structures are
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interspersed with connective tissue. In the mouse, the connective
tissue still surrounds the mammary epithelial structures; however,
the adipose tissue is more diffuse throughout the gland4]. These
differences between human and mouse mammary glands prohibit
the growth of human mammary epithelial cells when introduced
into mouse mammary glands %, 6]. To more closely model the
stromal environment of the human breast, a human-in-mouse
model was developed. Humanization of the mouse mammary
gland by introducing immortalized human mammary stromal cells
allows for the implantation of normal human mammary cells or
tissue and facilitates the study of human mammary gland develop-
ment or tumorigenesis [/BL0]. Importantly, this model also
enables study of the effect of the stromal environment on gland
development as well as tumorigenesid 1]. This protocol outlines
the methodology of isolating and creating immortalized human
mammary stromal and epithelial cells for use in this model, as well
as the surgical procedures for clearing and humanizing the mouse
mammary gland and introduction of human mammary epithelial
cells into the humanized gland.

2 Materials

2.1 Isolation

of Primary Mammary
Fibroblasts

and Epithelial Cells

2.2 Cell Culture

1. Primary Reduction Mammoplasty TissuegeeNote 1).

2. Organoid Media (OM): DMEM-Hams F12 (50/50 mixture)
supplemented with 10 % calf serum, recombinant human insu-
lin, (10 g/mL), recombinant human EGF, (10 ng/mL),
hydrocortisone, (0.5 g/mL), 1 % antibiotic/antimycotic
(seeNote 2).

3. Digestion Media: Organoid Media supplemented with colla-
genase (3 mg/mL) and hyaluronidase (600 g/mL).

. Surgical scissors and bladesgeNote 3).

. Rotating incubator at 37 jC.

. Red blood cell lysing buffer (Sigma-Aldrich, Cat# R7757).
. Tabletop centrifuge.

. Wash buffer: 5 % calf serum in PBS.

. Freezing Media: Organoid Media supplemented with 10 %
DMSO and 5 % Calf Serum.

10. DNAse (Roche, Cat# 10104159001, stock at 5 mg/mL).
11. 0.40 M cell strainer (BD Biosciences, Cat # 352340).

© 00 N o o b

1. hTERT Lentiviral particles (see Note 4 for alternative
methodology).

2. Reduction Mammoplasty Stromal Media (referred to as RMF
media): DMEM (high glucose) supplemented with 10 % fetal
calf serum and 1 % antibiotics/antimycotics.
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3. 1,000x stock of protamine sulfate (5 mg/mL) or Polybrene
(hexadimethrine bromide) (8 mg/mL).

. TrypsinDEDTA solution (0.05 %).

. Phosphate buffered solution (PBS).

. Biosafety cabinet and cell culture incubator.
. Hemocytometer or cell counter.

. Low adherent 24 well plates.

. Bleomycin sulfate (2 mU/mL).

10. 10 mL syringes and 18G needles.

11. Sterile PBS with 0.1 % Bovine Serum Albumin (BSA)
solution.

© 00 N O 0o N

2.3 Animal Surgery 1. Hair clippers or hair removal cream.

. Petrolatum Ophthalmic Ointment (seeNote 5), we use
Puralube Vet Ointment (Dechra NDC 17033-211-38).

. Betadine solution (1 % iodine).
. Sterile polyester tipped applicators or cotton swabs.
. Autoclips and Autoclip Remover.

. Hamilton removable needle syringe; 100 L (seeNote 6),
Cat# 80630.

. Hamilton needles 22/22 /2S (Cat# 7758-01).
. 70 % Ethanol or alcohol swabs.
9. Syringes and needles (approximately 27G).

10. Access to anesthetic (e.g., isafdrane), preferably via an anes-
thesia machine.

11. Heated surgical pads with nose cones for delivery of anesthesia
and/or heating pads.

12. Analgesic (e.g., Buprenex).
13. Surgical saline.
14. Sterile surgical scissors (we use FST Cat #14001-12).

15. Sterile surgical forceps (we use FST Cat# 11050-10 and
11052-10).

16. 3 week old NOD-SCID female mice (Strain: NOD.CB17-
Prkdcscid/J; JAX Stock #: 001303).

17. Matrigel solution (BD Biosciences, Cat # 354234).

18. Collagen |, rat tail solution (BD Biosciences, Cat # 354236, at
2 mg/mL seeNote 7).

19. Trimethoprim and Sulfamethoxazole (Septra) solution.

o O A~ W N
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3 Methods

3.1 Isolation

of Primary Human

Mammary Stromal

Cells

and Epithelial Cells

Primary human tissue is a potential biohazard and risk assessment
and proper biosecurity containment practices as ascertained by
your Institutional Biosafety Committee should be followed. See
Note 8 for recommendations from the Center of Disease Control
(CDO).

1.

10.
11.

12.

In Biosafety Cabinet, chop tissue with surgical scissors and/or
razors until bnely minced. (approximately 5 mni pieces). This
should take between 30 and 60 min depending on the volume
and composition of tissue.

. In 15 mL tubes, add 10 mL of digestion media and minced

tissue, leaving ~1 cm gap at the top to facilitate movement of
liquid and enable homogenization. Seal tubes with Par#h.

. Rotate tubes at 37 jC in incubator overnight (approximately

12D16 h), or until tissue slurry is a homogenous color through-
out with no tissue chunks Eeeé\ote 9).

. Centrifuge tubes at 9 xg for 1 min. This will result in three lay-

ers forming, an upper oil/fat layer, a middle aqueous layer
containing stromal cells, and a semisolid organoid pellet.

. Remove oil/fat layer using a plastic suction pipettegeéote 10 ).
. Transfer the middle stromal fraction to 50 mL Falcon tubes.

Combine stromal fractions from multiple tubes if they are from
the same patient sample. Centrifuge tubes for 5 min at 300g
Aspirate and discard supernatant.

. Add 2 mL of Red Blood Cell Lysing Buffer to both organoid

and centrifuged stromal pellets. (You may combine organoid
pellets into 15 or 50 mL tubes if they are from the same
patients, ensuring that you can add at least 5 mL of liquid on
top for Step 9) Mix all tubes.

. Incubate tubes for 2 min at room temperature.
. Add 5 mL of wash buffer to each tube and centrifuge at 300 g

for 5 min.
Aspirate and discard supernatant.

Repeatsteps 9 and 10. Cell fractions can now be cultured as
described below or frozen for later use.

To freeze: Resuspend cells in freezing mediaddNote 11 ) and
allow to cool down slowly using an isopropanol-based cooling
chamber or insulate in cloth to slow down cooling process.
Allow to freeze in «80 jC before placing in liquid nitrogen for
long-term storage.



Humanization of the Mouse Mammary Gland 177

The epithelial-cell containing (organoid) fraction is termed the
collagenase pellet (required for Subheading.4), whereas the
Pbroblast/stromal fraction is termed the stromal pellet (required
for Subheading3.2).

3.2 Generation Cells from primary human tissue and generation of human viruses
of Immortalized constitute a biosafety hazard. Risk assessments should be carried
Stromal (RMF-EG) out in conjunction with the appropriate Biosafety Committee
Cells approval in addition to the utilization of proper biosafety contain-

ment procedures.

1. Thaw or use stromal fraction pellet as generated in
Subheading3.1

2. Plate cells onto 100 mmx20 mm (growth area of 60 crf)
plates in RMF media and allow stromal cellsseeNote 12 ) to
adhere to plastic (1 h minimum).

3. Wash cells with PBS and apply 0.05 % trypsin. Incubate in
37 iC cell culture incubator for approximately 5 min or until
cells are no longer adhered to plate. Quench trypsin with RMF
media and pellet cells at 335 g for 5 min. Aspirate and discard
supernatant.

4. Resuspend cells in RMF media and count cells using cell coun-
ter or hemocytometer.

5. Plate 1 x 1 cells per well in a 6 well plate, including one well
as an uninfected control §eéNote 13 ).

6. Allow cells to adhere for several hours or overnight prior to
infection.

7. Pipette 1D10 L of hTERT viral particles(as directed by manu-
facturer) with 1x Polybrene or protamine sulfate media to
facilitate infection per well. Do not add virus to uninfected
control well; however, do add Polybrene, protamine sulfate, or
hexadimethrine bromide.

8. Allow to infect overnight and re-feed the cells with RMF media
(without additives) 24 h post-infection.

9. Wash cells with PBS and apply 0.05 % trypsin. Incubate in
37 iC cell culture incubator until cells are no longer adhered
to plate. Quench trypsin with RMF media and pellet cells at
335xgfor 5 min. Aspirate and discard supernatant.

10. Plate each well into a 10 cm plate with RMF media containing
the appropriate antibiotics to select for addition of hTERT
(sedNote 14 ).

11. Change the media every 2 days until all uninfected control
cells are dead. We term RMF cells immortalized with hnTERT-
GFP, RMF-EG cells. Expand cells to ~80 % conf&ncy.
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3.3 Humanizing
of Mammary Fat Pads

Fig. Immortalized human stromal cells. Bright-beld image of conBuent RMF-E
(immortalized stromal) cells, isolated from human reduction mammoplasty
tissue

Freeze portion for later use ¢ed\ote 15 ), split 1:3 or use for
humanizing. Do not allow cells to reach confiiency. An
example of near conBent RMF-EG cells is given in Fig.1.

For cell number requirements for injection of RMF-EG cells
for humanization and primary material,seéNote 16 .

All animal procedures require permission from your animal ethics
board. Conduct surgery in sterile conditions and using aseptic
technique.

1. 24 h prior to surgery, add 2 mU/mL bleomycin sulfate to the
media of half of the RMF-EG cells to be used for humanizing
glands and incubate for 30 min, then change media to RMF
media.

On the day of surgery:

2. Wash bleomycin-treated and untreated RMF-EG cells with
PBS and apply 0.05 % trypsin. Incubate in 37 jC cell culture
incubator until cells are no longer adhered to plate. Quench
trypsin with RMF media and pellet cells at 335> for 5 min.
Aspirate and discard supernatant.

3. Count cells using cell counter or hemocytometer. Each gland
requires 2.5x 10 cells of bleomycin treated RMF-EG cells and
2.5x 10° untreated RMF-EG cells. Prepare enough for at least
2 extra mice (i.e., 4 glands). Co-mix treated and untreated
cells, pellet, and resuspend in 25L of RMF media per gland
prepared. Keep on ice until ready to inject.

For surgery:
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4. Disinfect surgical area, including anesthetic box and heated
surgical pads

5. Prepare all required tools and materials including preparing
the anesthesia machine, turning on bead sterilizer (if required)
and warming pads.

6. Place animal to be operated upon in the induction chamber of
the anesthesia machine and apply gasw to approximately
1D3 % if using isoGorane as the anesthetic. Closely monitor
the animals to ensure they do not fall too deeply into anesthe-
sia GedNote 17).

7. When the animal no longer has a toe pinch refk (i.e., does
not respond to pinching of the toe), it is in a surgical plane of
anesthesia.

8. Apply ophthalmic ointment to eyes and place animal in lateral
recumbency éed-ig. 2a) on a heated surgical station in a nose
cone to continue administration of anesthesia.

9. Shave a 3 cm square area starting 1 cm below the spine and
extending ventrally to the level of the level of the kneecap and
over the abdomen starting 1 cm from the rib cage and extend-
ing caudally to the leg (Fig. 2a). Apply Betadine solution to
the whole area.

10. Turn mouse over and repeaBtep 8 on other side.

11. Wipe the Betadine solution off with an alcohol wipe, sterilizing
the area. You may be able to see the darkened spot of the
lymph node through the skin (Fig. 2a). If you cannot see it,
move the leg up and down, the lymph node should also move.

12. Make a small incision (approximately 2 cm) over the surface of
the lymph node (Fig. 2b). The lymph node should be present
at the level of the kneecap. Expose the lymph node, and with
the scissors, cut the mammary gland immediately dorsal to the

a b d e f
I ! I-. m
N

Fig. 2Surgical steps for humanizing mammary fa} bldise in lateral recumbency under anesthesia with
example of area to be shaved for incision. Approximate location of lymph node, which may be visible unt
skin, is indicatetb) Incision for clearing of mammary fat pad and identipcation of the lymph node (magnil
in inset). Incision was made larger than required to adequately visualize thec)yRgthactide.df the
mammary lymph node in preparation for exd)sRetrgction of remaining mammary fat pad tissue to
prepare for injectiog). Ipjection of RMF-EG cells into mammary fat pad using a Hamiltpiiesyiimge. (

of skin to facilitate placement of wound clips to close incision site
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13.

14.

15.

16.

17.

18.

19.

20.

21.

lymph node (Fig. 2c). Gently retract the mammary gland
containing the lymph node, and with the forceps, free the
mammary gland from the skin and abdomen. Using the scis-
sors, excise the mammary gland near the nipple, removing the
lymph node and endogenous epithelium.

Gently pull the remaining fat pad tissue away from the skin to
prepare to inject into it (Fig. 2d).

Mix RMF-EG solution and using Hamilton Syringe draw up
25 L of cells. Carefully slide syringe into outstretched fat pad
taking care not to pierce through the tissue. Slowly inject the
cells into the gland (Fig.2€e), ensuring the cells are not leaking
out of the gland. A small bolus should form at the site of injec-
tion. Slowly withdraw the syringe, twisting as you exit to stem
leakage from the injection site.

Tuck tissue back under the skin and pull skin together, forming
a tent (Fig. 2f). Clip wound closed using autoclips.

Turn mouse over and repeatsteps 10P15 to inject second
gland.

Inject 100 L of saline subcutaneously to aid hydration and
recovery. Administer analgesic as per ethics protocol.

Place animal back into cage under heat lamp and monitor for
recovery.

Check welfare of animals as required by your animal ethics pro-
tocol. Ensure surgical clips remain in place and replace if they
get torn off or displaced. Remove clips after approximately 10
days or as stipulated by your animal ethics protocol. Mice are
given antibiotics (we use sulfamethoxazole) in their drinking
water for 2 weeks post-surgery.

Properly humanized glands look pale/white when the incision
site is reopened for injection of further material in the human-
ized gland. Hematoxylin and Eosin staining of a humanized fat
pad is depicted in Fig.4a.

Allow cells to humanize gland for 2 weeks before injecting
normal HMECSs or organoids for further study.

3.4 Preparation Tumor organoids, xenograft tissue or HMECs can be injected into
of Human Mammary  the humanized stroma.Seg(refs. [7, 8, 10]). This is an example
Epithelial Cells using primary HMECs.

(HMECs) On the day of surgery:

1.
2.

Allow Matrigel to thaw on ice

Thaw vial of collagenase pellet generated as per Subheadig

Resuspend cells in 10 mL RMF media and plate on a 10 cm
plate. Incubate for 1B2 h at 37 C in tissue culture incubator.
The Pbroblasts will adhere, whereas the epithelial organoids
will Boat in culture (Fig. 3a, b).



Fig. 3Human mammary epithelial cell orgaa@iddo) Bright-Peld images of human mammary epithelial
cells Boating in culture under adherent conditions. Note the degree of cell clumping

Fig. 4Hematoxylin and Eosin (H and E) staining of humanized mammary glan
(@ H and E stained humanized mammary fat pad prior to injection of HMEC
(b) H and E staining of humanized mammary gland injected with human mam
mary epithelial cells indicative of normal human mammary gland architecture
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3.5 Injection
of Material for Further
Study

3. Collect media containing non-adherent cells into a 50 mL
tube, wash plates with 10 mL of PBS and add to 50 mL tube.
Centrifuge cells at 233>g for 5 min. If you wish to use the
remaining stromal cells, feed adherent stromal cells on 10 cm
plate with 10 mL RMF media and culture until near confl-
ency and then freeze or use as necessary.

4. Aspirate and discard supernatant and resuspend pellet in 10 mL
of cold PBS/0.1 % BSA solution. Homogenize pellet by pass-
ing it through an 18G needle eight to ten times.

5. Centrifuge organoids at 233xg for 5 min. Discard
supernatant.

6. Resuspend pellet in 2 mL 0.05 % trypsinDEDTA. Pipette solu-
tion with a 1 mL pipette vigorously for 1 min to break up
organoids. Incubate at 37 jC for 5 min. Pipette solution vigor-
ously for another 1 min then incubate again at 37 {C for 5 min.

7. Mix with a 1 mL pipette to break up cell clumps. Inactivate
trypsin by adding 10 mL RMF media and 100 L DNAse to
digest DNA from dead cells.

8. Mix by pipetting then blter through a 0.45 m Hter into a
50 mL conical tube.

9. Wash the #ter with an additional 10 mL of RMF media.

10. Centrifuge Htered cells and media at 233 g for 5 min and
resuspend pellet in RMF or HMEC media. Count cells éee
Note 18 ) with cell counter or hemocytometer. Each gland to
be injected requires 1 x106 HMECs.

11. Keep cells on ice prior to injection.

12. Wash RMF-EG cells (not bleomycin treated) with PBS and
apply 0.05 % trypsin. Incubate in 37 jC cell culture incubator
until cells are no longer adhered to plate. Quench trypsin with
RMF media and pellet cells at 335 for 5 min. Aspirate and
discard supernatant.

13. Count RMF-EG cells

For each gland, you require 2.5x 1® RMF-EG cells combined with
1x10° HMECs/gland. Combine the appropriate number of
each cell type and pellet cells (we suggest preparing cells for at
least 2 extra injections).

14. Aspirate and discard supernatant and resuspend in 30Q per
gland of a 1:1 solution of collagen and Matrigel.

15. Keep on ice until ready to inject.

1. Disinfect surgical area, including anesthetic box and heated
surgical pads.

2. Prepare all required tools and materials including preparing
the anesthesia machine, turning on bead sterilizer (if required)
and warming pads.
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11.

12.

13.

14.

15.
16.

17.

18.
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. Place animal to be operated upon in anesthesia machine and

apply gas Bw as appropriate. Closely monitor the animals to
ensure they do not fall too deeply into anesthesiasééote 17 ).

. When the animal no longer has a toe pinch redk (i.e., does

not respond to pinching of the toe or webbing of the foot), it
is deep enough under and should not sense pain.

. Apply ophthalmic ointment to eyes and place animal in lateral

recumbency éed-ig. 2a) on a heated surgical station in a nose
cone to continue administration of anesthesia.

. Shave area as described above (F&g) from the knee of the

animal towards the rib cage and dorsally toward the spine.
Apply Betadine solution to the whole area.

. Turn mouse over and repeatep 8 on other side.
. Wipe the Betadine solution off with an ethanol wipe, steriliz-

ing the area.

. Make a small incision dorsal to the scar tissue from the previ-

ous humanization incision.

Using your forceps, gently retract the humanized mammary
gland away from the skin to prepare for injection, similar to
Fig. 2d. The humanized area will have a white color in com-
parison to surrounding tissue.

Briely agitate the cell mixture to be injected and aspirate 30L
into the Hamilton Syringe (seeé\ote 6 ).

Carefully thread the syringe into the outstretched humanized
gland and inject the cells into the gland. Ensure you do not
push through the gland with the syringe and there are no leaks.
You should observe a bolus where the cells have been injected
if successful.

Tuck the tissue under the skin and pull skin together over the
top, forming a tent (Fig. 2f). Clip wound closed using autoclips.

Turn mouse over and repeasteps 9B13 to inject second gland
(sedNote 19).

Administer analgesic as per ethics protocol.

Place animal back into cage under heat lamp and monitor for
recovery.

Check welfare of animals twice a day for 3 days. Ensure surgical
clips remain in place and replace if they get torn off or dis-
placed. Remove clips after approximately 10 days or as stipu-
lated by your animal ethics protocol. Mice are given antibiotics
in their drinking water (we use sulfamethoxazole) for 2 weeks
post-surgery.

Allow glands to grow for approximately 8 weeks before remov-
ing and assaying gland development and growth by whole-
mount, staining, or sectioning. An example of Hemaotoxylin
and Eosin staining is displayed in Figd.
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4 Notes

10.

11.

. Human breast reduction tissue should be obtained in accor-

dance with the regulations of the Institutional Review Board.

. We suggest a combination of 10,000 U/mL penicillin G,

10 mg/mL streptomycin sulfate and 25 g/mL amphotericin
B, such as Corning Cellgro Cat# 30-004-Cl.

. We alternate between using several techniques, based on per-

sonal preference. Someri# it easier to loosen the tissue by
chopping it with large surgical scissors and then slice it with a
scalpel blade, while others prefer to use large razors blades
mounted on hemostat forceps.

. You can also generate your own hTERT lentiviral particles

using plasmids readily available from Addgene (pBABE-
hTERT plasmid, either in hygromycin (Addgene Plasmid
#1773) or puromycin (Addgene Plasmid # 1771)) and 293 T
cells (ATCC #CRL-3216). Detailed instructions and protocols
are available orhttp://www.addgene.org/lentiviral/

. Anesthesia reduces the blink ref¥, leading to drying out of

the eyes.

. We use a 100 L syringe as we Rd it easier to work with.
. To make up 2 mg/mL of collagen, follow instructions for the

OAlternate Gelation Procedure for BD Collagen |, rat tailO
enclosed in the product manual on the BD Websitehttp:/
www.bdbiosciences.com/ptProduct.jsp?prodid =362369
Check pH using a pH test strip and adjust pH to ~7D7.5 by
adding either sterile NaOH or HCI as necessary.

. Appendix HNWorking with Human, NHP and Other

Mammalian Cells and Tissues from the Biosafety in
Microbiological and Biomedical Laboratories (BMBL) 5th
Edition. http:/www.cdc.gov/biosafety/publications/bmbl5/
BMBL5_appendixH.pdf

. Ifliquid still contains large chunks of tissue after incubation, it

is most likely that the tissue was not choppedrely enough

in Step 1 or too much tissue was placed in each tube, inhibit-
ing enzymatic dissociation. Ensure tissue isnely minced

prior to incubation and that the liquid can move freely when

rotated.

Use of plastic suction pipettes greatly reduces the possibility of
skin penetration by biohazardous sharps, thereby reducing the
potential of the spread of blood-borne pathogens.

We do not count the number of cells, as this is does not give an
accurate representation of the number of viable cells, rather


http://www.addgene.org/lentiviral/
http://www.bdbiosciences.com/ptProduct.jsp?prodId=362369
http://www.bdbiosciences.com/ptProduct.jsp?prodId=362369
http://www.cdc.gov/biosafety/publications/bmbl5/BMBL5_appendixH.pdf
http://www.cdc.gov/biosafety/publications/bmbl5/BMBL5_appendixH.pdf
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divide the cells in a third of the number of 15 mL tubes that
were used instep 2, i.e., 25 tubes would equal roughly 8 tubes
to be cryopreserved.

This selection method enriches for broblasts, adipocytes and
pre-adipocytes. These cells are diblt to distinguish in cul-
ture, because adipocytes and pre-adipocytes lose their lipid
droplets when grown on plastic. Stromal cells proliferate
more rapidly than contaminating epithelial cells, particularly
in the presence of serum, and outcompete any remaining epi-
thelial cells.

Optimization may be required to achieve ideal cell confiency
of ~70 % on day of infection.

The amount of antibiotic used may need to be optimized to
balance cell toxicity and selection. Working concentration for
puromycin range from 0.2 g/mL to 5 g/mL whereas
Hygromycin B is used from 50 g/mL to 500 g/mL.

To minimize the number of population doublings and genetic
variation between experiments, we generally do not use a sam-
ple of non-immortalized RMF cells for more than a month.
We suggest once a stable population of cells is created to
expand and freeze a large number of vials for later use.

Humanization (Subheading 3.3) requires at least 115 cm
plate of RMG-EG cells at 80 % conBency (Fig. 1) per animal.
Primary material (e.g., HMECS) to be injected into the human-
ized gland are also co-mixed with RMF-EG cells
(Subheading3.4) and requires at least 2 x 19cells per mouse.

Aim for a medium anesthesia, or plane 2 in which muscles are
relaxed, yet respiration still occurs. Monitor animal for
continuous albeit slow breathing and reduce dosage of anes-
thesia if animal cannot respirate due to paralysis of the dia-
phragm and intercostal muscles. Sebttp:/www.ahc.umn.
edu/rar/anesthesia.html for more details.

It is very difbcult to estimate cell number as not all of the cells
may be viable. Thus, to ensure you have enough cells to inject
into animals, greatly over-compensate by plating as many cells
as possible.

As many cells get trapped in the hub of the needleNwe do
not wash out the syringe for every injection, only washing
the syringe out by pumping water through the n between
samples. We inject the positive control last to avoid
contamination.


http://www.ahc.umn.edu/rar/anesthesia.html
http://www.ahc.umn.edu/rar/anesthesia.html
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