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UNIT 3.2

BASIC
PROTOCOL

T Cell Enrichment By Nonadherence to Nylon

Differential adherence properties of T cells, B cells, and accessory cells such as macro-
phages or other APC (antigen-presenting cells) can be employed to enrich for T cells,
While the basis for this adherence is not understood, either nylon wool or Sephadex G- 10
(LwT 26) cian be used as column matrices o which B cells and aceessory cells will more
readily adhere than T cells. Such procedures offer a convenient, although imprecise,
means of enriching T cells through removal of accessory and B cells (see Table 3.1.1);
use of nylon wool is preferred il both of the latter subsets are to be removed, while
Sephadex is used when the goal is primarily to remove accessory gells,

NOTE: All solutions and equipment coming into contact with cells must be sterile, and
proper sterile technique must be used accordingly.

T CELL ENRICHMENT USING NYLON WOOL COLUMNS

In the procedure below, cell suspensions from murine spleen and lymph nodes are passed
through nylon wool columns. Selection of column size, preparation of cells (o be passed
over the column, and collection of the effluent population of enriched T cells are
described. The support protocol deseribes sterilization of the nylon wool and assembly
of the column.

Materialy
Complete RPMI-5 medium (appeEvDx 2)

5(-m] conical tube

Sterilized nylon wool column (see support protocol and Table 3.2.1)

J-way disposable stopeock

19-G and 23-0 needles

Sorvall H-1000B rotor (or equivalent)

Additional reagents and equipment for preparing single-cell suspensions with
remavil of red blood cells (pwvir 2.0) and for cell viability test using trypan blue
exclusion (AprENDIX 7)

1. Warm complete RPMI-5 in a 37°C water bath and maintain medium at 37°C
throughout procedure.,

Ax medium 15 needed, transfer o a S30-mi comical tube and refurn the bottle 1o the waler
Lath.

2. Clamp to a ring stand a sterilized nylon wool column of appropriate size. Attach a
3-way stopcock in an open position and a 19-G needle.
This step and all subseguent steps can be performed in a lominar fow hood o mamtam
sterilite

Sefection of colwmn size depends on the number of cefly 1o be passed (Table 3.2.0). 0f
separating <1 5= M cells, use a 12-mil colwmn,; for 1.5-3.0% 108 cells, use a 20-ml coltmin.
Underioading the columin will et affect the qualite of separvations but may decrease cell
vield, For best depletions, do net overload the colimm,

Table 3.2.1 Mylon Woaol Column Specifications for T Cell Enrichment

Column size Nylon wool  Loeading vl Cell capacity  Collection vol,
(i) (gh {ml) {1F) iml)
T Cell Enrichment 12 (.8-1.0 2 1.5 15-18
by Nonadherence 20 1.6-2.0 4 in 15-18
i Mylon
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. Equilibrate the column by running 235 to 50 ml of 37°C complete RPMI-5 through

the column. Remove trapped air bubbles by firmly tapping on the sides of the column
until no white (dry) arcas are visible, Finally, tamp down the nylon wool with a sterile
pipet to compact the nylon and extrude any additional trapped air,

Check the I-way stopeock and necdle, as they often become looge during the viporous
maiipularions ewploved to remove tapped aiv from the calimn,

. Close the stopeock and cover the nylon wool with 2 to 3 ml of 37°C complete RPMI-5

to prevent drying. To maintain sterility, cap the needle and cover the column with the
top of a 50-ml conical tube,

Incubate the column in an upright position for 2435 min in a 37°C, 5% CO. humidified
incubator.

. Prepare a single-cell suspension and remove red blood cells; warm to 37°C. Dilute

in 37°C complete RPMI-5 to <7.5 x 1Y cells/ml.

Az summarized in Table 32,1, mareh the number of cells 1o be passed to an appropri-
atelv sized column, i.e., 2wl cell suspension fora 12-ml column, or 4 mi cell suspension
S a 20-ml codumn, [f the mumber of cells passed v less than the maximum capacity of
the eofumn, alwavs maintain the loading volwme; load the celly o a lower cell
concentiation.

. Open the stopeock and allow the medium to drain completely. Add the cell suspension

and allow to drain completely. Add 0.5 ml (if using a 12-m] column) or 1 ml (if using
a 20-ml column) of 37°C complete RPMI-3 10 ensure that all cells peneirate the
column. Close the stopeock. Add 2 to 3 ml of 37°C complete RPMI-5 to prevent
drying and cover the column to maintain sterility.

. Incubate the column 45 min in an upright position in a 37°C, 5% C0O, humidified

mcubator.

. Remove the column from the incubator and clamp to the ring stand. Replace the 19-G

needle with a 23-G needle.

Be careful when changing needles not to pudl off the stopeoct. Hold the stopeock witl one
haind while nweisting off the needle with the otfer:

. Fill the column with 37°C complete RPMI-5. Open the stopeock and immediately

begin collecting the nonadherent, effluent cells in a graduated 50-ml conical wbe.
Fill the column as needed with additional complete medium. Collect the first 15 ml
for hest T cell enrichment.

. Centrifuge harvested cells 10 min in Sorvall H-10008 rotor at 1000 rpm {200 = g3,

Resuspend for desired assay. Assess viable cell vield using trypan blue exclusion.

PREPARATION OF STERILIZED NYLON WOOL. COLUMN

This protocol describes the preparation of nylon wool for T cell enrichment, including
assembly of columns and sterilization conditions. Use this procedure [o prepare new nylon
wool or o recyele used nylon wool,

Additional Materials

1% HCI

Scrubbed nvlon fiberfwool (Table 3.2.1; Polysciences)
Asbesios gloves

Canine grooming brushes (2)

12- or 20-ml disposable syringe (see basic protocol)
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In Vitro Assays for
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Cell Funetion
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1. Place nylen woolin 2 4-liter beaker, Satucate with an excess volume of 1% HCIL.
. Boil contents of beaker 5 to 10 min to remove coutawinants.

CAUTION: Do not leave the beaker unatended. The -ait bubbles induced at a
consequence of boiling are rapped under the mylon wool, which. results i a vialeny
shaking of the beaker. Use asbestos gloves to staady the baaker

. Allow beaker to cool, then powr off flid, Squecze nylon wacl to release trapped fluid

and wash with water. Repeat at least ten times to romove all hydrocidodc acid.

After the ten washes, rest the pld of the wc:sh waar with pH paper to confirm is

neutrality, Repeat wasking unell wash wazar is nswral, Wazshing may be dane over the
course of several days.

. Dry nylon wool at room temperacure and weigh an appropriate amount (Tabls 3.2.1).

Dried nylon wool can be stared indgfinizebn

'5. Fhuff the nyloa weol by combing between two caming grooming brushés untif nylan

iy free of knots and mebled in velums. If several pisces. of nylen are used, combine
by combing together.

- Removye the plunger from a 12~ or 20-ml dispossble synge and wso it to insert the

fluffed nylon woel into the syringe. Insert the plinger to compect the nylon woal,

Press firmly. Discard the plunger and package the colurpn fox awtoclaving,
If weing disposable syringes packaged in plastic cantainers, autoclave the colymns in

these containers.

7. Aurtoclave columng 15 min at 110°C on  elow exhaust (no dry cycle).

Sierilized nylon wool columns can be siored for months ar rdom temperature.

COMDIENTARY

. Background Infermation

_ Uzs of nylon wool columns w enrioh for T
cell populations wag first déscribed by Jilius
et al. (1973). Advantages of the appoach arc
tat it docs not yequire antibodics or comgple-
ment, 2'ls admpls w porform, and it yidds
populpnions of T aells sufficiantly enriched for
maost analydoal purpoar.s. Funhc:mom, itisthe

orhad AT bkl o niraR e ..
mEed of choigs ot U068 AMANOTE wunm

immunoglebulin-coated splean or lymph node
populations arc used (3.2., from mice treared
vivo with antibodies), in which techniques of
cytotoxic elimination ‘or panning are pre-
cluded. ¥at It has disadvantages: the resulting
T ol poputagion 18 not very purs, compared o
the leval of muity achisved with sytotoxic
elimination of pon=T aells (unrrs3) oF specifie
ennchment af T celly by panning procedines
(1rar 2.5). However, these altemnarlve methods
require availabllly of moze resgents (e.z., an-
tibodies and complement), Peafarred applics-
tions of these methods are given in the into-
cgiucuou to Section I of this chapter andin Table
L1

Critical Parameters

To achicve optinaum enrichment of T cells,
itis importsat 10 4o, the following, as described
in the protocol sicps: (1) Thoroughly neutralize
the nylon by. repeated washings with water,
following treatment with hydroehlomie acid; (2)
remove all bubbles in the cobumn; (3), equili-
braw the medivm md colwmon to 37°C; (4)
Golizet valy o small yolims of ciuaws, a3 cons
tnned euton will resulr in greater contaming-
tien with non—T cells; and (3) follow the giride-
lincs of Table 3 2,1 regarding loading volumes,
as only 4 defined number of non-T oclls will
adberm 0 4 given amount of aylon wool. Fi
nally, it is recormmended that pilot experiments
be pecformed—preirrably by flow aymmerty
analyats (Chapter S}—q detsrnine that satise
factory enrichment of T cells has been achieved
(sec below),

Anficipated Resuits
Geaerally, effluent colls ars 80% to 90% T
calls and 10% 1o 20% B cells and accessory

ceils (p.g., macrophages), 'Yiable cell yield
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