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METHODS

Mice, cells and reagents
OT-1 mice were bought from Jackson laboratories and were bred and housed at

Tsinghua University Animal Facilities. Six- to ten-week-old mice were used. All

experiments were approved by The Animal Experiments Committee of the

Tsinghua University. DC1940 (an immature C57BL/6 line) was a gift from

Dr Li Wu of Tsinghua University, and was maintained along with DC2.4 in

10% FBS RPMI media. OVA, primaquine and chloroquine werepurchased

from Sigma. Anti-mouse antibodies for CD8, CD69 were from eBioscience.

Anti-H2-Kb anbibody (AF6-88.5) was from ThermoFisher.

Plasmids
The protein coding sequence of ARF6 and Rab22a was amplified from cDNA of

murine cells by PCR and cloned into pEASY Blunt cloning vector (TRANS

CB101). Mutants ARF6-Q67L, ARF6-T27N, Rab22a-Q64L were obtained

using the Fast Mutagenesis System (TRANS FM111). WT and two mutants

of ARF6 were further subcloned into pLVX-IRES-ZsGreen1 Vector (Clontech

632187) with Xho I and Mlu I sites, placing the mCherry on the C-terminus of

the protein. Similarly, lentivirus expression vectors of WT and CA Rab22a were

subcloned with mCherry at their N termini. All constructs were verified by

DNA sequencing. The lentivirus package vectors pCMV-VSV-G (Addgene

8454) and pCMV-dR8.91 were provided by Wei Guo (Tsinghua University).

The lentiCRISPR (pXPR_001) plasmid was provided by Xin Lin (Tsinghua

University). Lentiviral vectors encoding targeting or non-target shRNA

(SHC002 and SHC202) were purchased from Sigma and the TRC numbers

were as follows: ARF6 shRNA-1 TRCN0000100336, ARF6 shRNA-2

TRCN0000100338; Rab11a shRNA-1 TRCN0000305864, Rab11a shRNA-2

TRCN0000305795; Rab22a shRNA-1 TRCN0000380076.

Crosspresentation experiments
Before the experiment, 13105 DC2.4 or DC1940 cells per well were seeded in

24-well plates. Twelve hours later, OVA was added for 4 hrs. The cells were

washed with pre-warmed PBS and 23106 OT-1 spleen cells were added in fresh

medium. After 22–24 h, the cells were collected and stained for CD8 and CD69.

The percentage of CD691 cells CD81 population was used as an experimental

readout. For primaquine and chloroquine inhibition experiments, to rule out

potential effects on OT-1 cells, DC2.4 cells were pretreated with 80 mM prima-

quine or 25 mM chloroquine for 30 min and then 500 mg/ml soluble OVA was

added for another 5 hrs. DC2.4 cells were fixed with 4% PFA and washed with

cell culture medium twice before mixing with T cells.

Lentivirus production and infection of DC2.4 cells
The lentivirus was produced by cotransfection of 293FT cells with lentivirus

expression vector, pCMV-VSV-G, and pCMV-dR8.91 (at 2 : 1 : 1 ratio) as

reported.1 Transfection was carried out using LipofectamineTM 2000.

Lentivirus was harvested at 48 and 72 h post-transfection. For DC2.4 or

DC1940 infection, 13105 cells per well were plated in 24-well plate. After

12 h, a mixture of lentivirus and polybrene (8 mg/ml) was added to each well

followed by spin infection at 500 g for 1.5 h at 32 uC. The lentivirus-containing

supernatant was changed to fresh medium. For lentiviruses expressing shRNAs,

puromycin (5 mg/ml) was added 48 h post-infection. For fluorescence-expres-

sing vectors, two rounds of sorting were performed to ensure the purity of

transfected cells.

Quantitation of gene knockdown efficiency by real-time

PCR
53105–23106 DC2.4 cells or DC1940 cells were collected. RNA samples were

prepared using Trizol and 1 mg total RNA was used to synthesize the first strand

cDNA with a RT-kit (TAKARA). Real-time (RT)-qPCR was performed using

23RealStar Power SYBR mixture. The housekeeping gene GAPDH was used as

control for normalization. The primer sequences were as follows: ARF6, 59-

TTCGGGAACAAGGAAATGCG-39 and 59-GGATGGTGGTCACCGATTGG-

39; Rab22a, 59-ATGGCGCTGAGGGAACTTAAA-39 and 59-

GGTCATAAAAGATGCCCCTATGG-39; Rab11a, 59-

AGGAGCGGTACAGGGCTATAA-39 and 59-

ATGTGAGATGCTTAGCAATGTCA-39.

Cas9 and gRNA design
Suitable CRISPR target sites within the upstream 150 bp of ARF6 coding region

were identified using ‘‘CRISPR Design Tool’’ (http://crispr.mit.edu/). The

CRISPR/Cas9 expression vectors were made as previously described.2 One of

three tested guide sequences that worked well was as follows:

GTACAGGATCGTTGTCTTGCCGG.

Generation of Arf62/2 DC2.4 cell line
Lentivirus-transfected DC2.4 cells were selected culturing cells with puromycin

(5 mg/ml) for 3 days. To start clonal selection, DC2.4 cells were serially diluted

and approximately one, two or three cells per 100 ml were seeded in each well of

96 well plates. During single clonal expansion, wells with multiple colonies were

discarded and monoclonal colonies were chosen. To identify ARF6-deleted

DC2.4 cell lines, DNA of each clone was extracted and ARF6 gene was amp-

lified. By TA cloning using pEASY-Blunt Cloning Kit (TRANS) and sequen-

cing, clones with deletion or insertion that caused frameshift mutation on both

alleles were chosen to perform further experiments.
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Movies 1, 2 and 3 In DC2.4 cells overexpressing WT, ARF6 resided predominantly at the plasma membrane and some endosomal compartments
(Movie 1). Cells overexpressing CA mutant ARF6-Q67L (defective in GTP hydrolysis) showed enlarged endosomal structures, characteristic of a
blockade in transport of ARF6 cargo on the way to early endosomes (Movie 2). In contrast, these enlarged endosomal structures were not observed
in cells expressing DN mutant ARF6-T27N (defective in GTP binding, Movie 3). It has been reported that ARF6-T27N localized exclusively to
tubulovesicular structures in Hela cells. We observed some ARF6-T27N compartments in cytoplasm, but the tubulovesicular structures were not as
obvious as reported in Hela, possibly because of differences in cell types or limited microscopy resolution.
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Movies 4 and 5 Identical to movies 1, 2 and 3 except that mCherry-tagged WT and CA mutant of Rab22a were used for transfection in place of ARF6
mutants.
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Supplemental Figure 1 (a) DC2.4 cells overexpressing C-terminal mCherry-tagged WT, CA or DN ARF6 were fixed and probed with anti-H-2Kb
antibody followed by the Alexa 488 Donkey Anti-Mouse IgG. (b) Identical to Figure 1e except that DCs were fixed with PFA prior to the cross-
presentation assay. (c) DC2.4 cells expressing non-target or ARF6 shRNA were stimulated with SIINFEKL at the indicated concentrations for 4 h
and then the fixed DC2.4 cells were cocultured with OT-1 cells for 24 h. (d) shRNA ARF6 knockdown efficiency in DC1940 cells. (e) Identical to
Figure 1e, except that DC1940 cells were used in place of DC2.4 cells. (f) WT or CA Rab22a-overexpressing DC2.4 cells were processed for live
imaging as in Figure 1a. (g) WT and CA Rab22a overexpressing cells were analyzed for the crosspresentation as in Figure 1c.
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