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Figure S1. (A) Gating strategy to identify graft-infiltrating OT-I and host CD8+ T cells. Lin 
= CD11c, CD11b, Ly6g, Ter119. (B) Graft infiltrating CD8+ T cells acquire a TRM 
phenotype in cyclosporine treated recipients. Representative flow panels depicting the gating 
strategy to identify and phenotype extravascular, host polyclonal and OT-I CD8+ T cells in 
grafts of F1.OVA + OT-I mice treated with cyclosporine for two weeks. Absolute number of 
graft polyclonal and OT-I CD8+ T cells that acquired a TRM phenotype is shown in the bar 
graphs. Data shown are individual biological replicates and Mean (CSA: n = 3, N = 1 at 4 wks 
and n = 3, N = 2 at 8 wks). Two-tailed student t-test. *P<0.05, ns = not significant. 
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Figure S2. Transcriptomic comparison among OT-I populations. A, AUCell scores of graft OT-I cells at 
both week 1 and week 5 timepoints and of published circulating OT-I effector cells. B, Batched analysis of 
the published circulating OT-I effector scRNAseq dataset combined with graft OT-I dataset. UMAP shown 
on the left and heatmaps of TRM gene signature shown on the right. 
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Figure S3. Single cell RNA sequencing analysis of graft polyclonal T cells – classification strategy. 
A, Uniform Manifold Approximation and Projection (UMAP) of combined week 1 and week 5 
polyclonal T cells, with cells from either timepoint labeled as shown. B, Expression of CD8a, CD8b1, 
CD4, and Foxp3 genes in UMAP of week 5 polyclonal T cells. C, Pseudotime states highlighted in 
UMAP of week 5 polyclonal T cells. D, Quantification of CD8+ subsets shown in Fig. 3E. 
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Figure. S4. Quantitation of flow data from Fig. 4. Bar graph representation of flow cytometry 
data shown in Figs. 4A, C, F, and G, respectively. One-way analysis of variance (ANOVA) (A, B, 
and C). ****P<0.0001 
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Figure S5. Distribution of polyclonal CD8+ T cells in tissues and allografts of parabionts. 
Polyclonal CD8+ T cells from either host equilibrated in the livers, spleens, blood, and lymph 
nodes of both parabionts (parabiosis model is shown in Fig. 4B), demonstrating that the parabiosis 
was successful, but did not equilibrate in either graft. Representative of 4 parabiosis pairs.  
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Figure. S6. Representative pathology in retransplanted kidneys (n = 4) consistent with chronic 
active T cell mediated rejection and chronic rejection.  IFTA = Interstitial Fibrosis and Tubular 
Atrophy  
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Figure S7. Proliferation and IFNγ production in graft OT-I and polyclonal CD8+ TRM. A, 
Representative flow panels depicting Edu and BrdU uptake of week 8 OT-I and polyclonal 
CD8+ graft T cells after gating on the extravascular CD8+CD44hiCD62LloCD69+CD103+/- 
population. Edu was injected i.p. 1 hr prior to harvest. BrdU was administered p.o. for 3 or 7 
days prior to harvest. Bone marrow plot shown as positive control. Representative of 4 
biological replicates for day 3 and 2 for day 7. B, Representative flow panels showing 
intracellular IFNγ staining post ex vivo allostimulation of graft lymphocytes after gating on 
OT-I and polyclonal CD8+ T cells (n = 5). Spleen (Ctrl) plot represents IFNγ production by 
splenocytes from untransplanted mice harboring effector OT-I cells (n = 3, N = 1). 



  
Exp

eri
men

t 1

Exp
eri

men
t 2

0

50

100

O
T-

I (
%

)

Contacting
Not ContactingOT-I

DC
Contact

Figure S8. Intravital two-photon microscopy of F1.OVA kidney graft 6 weeks after 
transplantation into B6.CD11c-YFP recipient adoptively transferred with 1 million effector 
OT-I.Rag-/-Dsred T cells 2 days after transplantation. Image shows DC (green), OT-I (red), 
and contact areas (white). Enlarged image shows representative contact between OT-I and DC. 
Graph represents proportion of OT-I cells contacting DCs for >2 min in a 30 min imaging 
window. n = 2, N = 1. 
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Figure S9. Anti-PD-1 treatment does not enhance rejection. A, Timing of treatment with anti-PD-1 
(n = 6, N = 1) or IgG2a isotype control (n = 5, N = 1) antibody in B6 recipients of (Balb/c x B6)F1 
kidney allografts. B-C, Allograft survival (B) and serum creatinine measurement (C) in isotype and anti-
PD-1 treated recipients. D-G, Quantification of total graft CD8+ T cells (D), proportion of CD8+ T cells 
that are KLRG1+ (E) or Ki-67+ (F), and pathology scores (G) in both groups. Data shown are individual 
biological replicates and Mean. Two-tailed student t-test (B, C, D, E, F and G), and log-rank test (C), ns 
= not significant.  
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Figure S10. Flow cytometry sorting strategy of graft OT-I and polyclonal T cells for scRNAseq. 
Thy1.2 staining and dsRed were used to identify the OT-I cells, and CD45.1 and CD5 staining to 
identify polyclonal T cells (Endo), after excluding intravascular cells and lineage markers shown in box. 

   



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


