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Haniffa et al., http://www.jem.org/cgi/content/full/jem.20081633/DC1

Figure S1. Expression of FXIIIa by immunofluorescence in situ and by quantitative 
PCR. (A) Expression of HLA-DR (green) and FXIIIa (red) by APC in situ. Perivascular 
clusters of DC and macrophages can be seen. Both express HLA-DR. DC are recog-
nized as HLA-DR+FXIIIa2 cells (green), whereas macrophages are stained by HLA-
DR+ (green) and FXIIIa (red) and appear yellow. The restricted expression of FXIIIa to 
macrophages is confirmed by lightly staining the same section with hematoxylin 
and eosin to reveal high content of ingested melanosomes in the double-positive 
cells but not in adjacent HLA-DR+FXIIIa2 cells. Bar, 20 µm. a–d show paired immu-
nofluorescence and hematoxylin and eosin staining of portions of the same field at 
high power. Arrows indicate pigment. One of three experiments is shown. (B) Rela-
tive expression of FXIIIa mRNA by flow sorted CD1a+ DC, CD14+ DC, and mac-
rophages. The mean results of three biological replicates are depicted, showing that 
macrophages express much higher levels of mRNA than either of the DC subsets. 
Total messenger RNA was isolated using RNeasy (QIAGEN) and reverse transcribed 
with TaqMan MicroRNA Cells-to-CT kit (Applied Biosystems). cDNA was amplified 
with Taqman custom primer set Hs00173388_m1 for the F13A1 gene in a 7900HT 
Fast Real-Time PCR System (Applied Biosystems). Relative expression was calculated 
by the DDCT method using 18S RNA as control.
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Figure S2. Examples of four-channel immunofluorescence staining of dermal cells. Three different methods of preparation are compared. Bar, 100 µm 
(A) Freshly digested dermis. The three principal APC are easily seen in the freshly digested preparation: HLA-DR+CD142FXIIIa2, HLA-DR+CD14+FXIIIa2, and 
HLA-DR+CD14+FXIIIIA+. HLA-DR+ cells constitute approximately half of the nucleated cells, which are visible by comparing the same field shown with 
DAPI staining on the right. (B) Migrated dermal cells. A typical preparation containing almost exclusively dermal APC and lymphocytes. Small HLA-DR2 
lymphocytes are stained with anti-CD3. Note low level expression of FXIIIa, particularly by HLA-DR+CD14+ cells. (C) Digested dermal remnant. APC consti-
tute a minority of nucleated cells, owing to depletion by migration. The majority are HLA-DR+CD14+FXIIIa+.



3

Figure S3. Analysis of dermal cell chimerism using different 
methods of cell preparation. Similar results obtained from migra-
tory, remnant digested, or freshly digested preparations. Note 
slight recipient bias in digested preparations, especially remnant 
digests compared with the migratory preparation. Plots show 
mean values at each time point.
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Figure S4. Purity check after sorting.

Table S1. Patients analyzed before and after conditioning
Patient Sex Diagnosis Intensity Conditioning GVHD prophylaxisa

1 M AML Full Bu Cy MTX ciclosporin
1 F AML Reduced Flu Mel CAMPATH 30 ciclosporin
2 F ALL Full Mel TBI MTX ciclosporin
3 F HD Reduced Flu Mel CAMPATH 50 ciclosporin
4 F ALL Reduced Flu Mel CAMPATH 60 ciclosporin
5 M HD Reduced Flu Mel CAMPATH 90 ciclosporin
6 M NHL Full Flu Mel CAMPATH 50 ciclosporin
7 F AML Reduced Flu Mel CAMPATH 90 ciclosporin
8 F AML Full Cyclo TBI CAMPATH 60 ciclosporin
10 F AML Reduced Flu Mel CAMPATH 60 ciclosporin
11 M ALL Full Mel TBI CAMPATH 60 ciclosporin
12 M AML Full Cyclo TBI CAMPATH 60 ciclosporin
13 M AML Reduced Flu Mel CAMPATH 20 ciclosporin
14 M ALL Full Mel TBI CAMPATH 30 ciclosporin
15 F AML Full Cyclo TBI CAMPATH 60 ciclosporin
16 F AML Reduced Flu Mel CAMPATH 20 ciclosporin
17 F AML Reduced Flu Mel CAMPATH 20 ciclosporin
18 M AML Full Mel TBI CAMPATH 30 ciclosporin
19 M AML Reduced Flu Mel CAMPATH 30 ciclosporin
20 F AML Reduced Flu Mel CAMPATH 30 ciclosporin
21 M NHL Reduced Flu Mel CAMPATH 30 ciclosporin
22 F AML Reduced Flu Mel CAMPATH 60 ciclosporin
23 F AML Reduced Flu Mel CAMPATH 60 ciclosporin
24 M MM Reduced Flu Mel CAMPATH 60 ciclosporin
25 F AML Full Bu Cy CAMPATH 30 ciclosporin
26 F AML Reduced Flu Mel CAMPATH 30 ciclosporin
27 F CML Reduced Flu Mel CAMPATH 30 ciclosporin

AML, acute myeloid leukemia; ALL, acute lymhoblastic leukemia; CML, chronic myeloid leukemia; NHL, non Hodgkin lymphoma; HD, Hodgkin’s disease; MM, multiple myeloma; 
BPL, biphenotypic leukemia; FLD, flt-3 ligand deficiency; Bu Cy, busulfan and cyclophosphamide; Flu Mel, fludarabine and melphalan; TBI Mel, total body irradiation and 
melphalan; TBI Cyclo, total body irradiation and cyclophosphamide; MTX, short course methotrexate; CAMPATH, alemtuzumab.
aDose in milligrams given to patient.
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table S2. Patients analyzed for dermal APC and Langerhans cell chimerism
Patient Sex Diagnosis Donor Conditioning GVHD prophylaxisa GVHD grade Skin stage

1 M CML Sib Bu Cy Ciclosporin MTX 2 3
2 M AML UD Flu Mel CAMPATH 100 ciclosporin 2 3
3 M AML UD Bu Cy Ciclosporin MTX 2 3
4 M HD Sib Flu Mel Ciclosporin MTX 2 2
5 M AML Sib Flu Mel Ciclosporin MTX 2 1
7 M ALL Sib Mel TBI Ciclosporin MTX 2 3
8 M AML Sib Bu Cy Ciclosporin MTX 3 3
9 F AML Sib Flu Mel CAMPATH 100 ciclosporin 1 2
10 M ALL Sib Mel TBI Ciclosporin MTX 3 3
11 F ALL UD Mel TBI CAMPATH 100 ciclosporin 2 3
12 M NHL Sib Flu Mel Ciclosporin MTX 3 0
13 F AML Sib Flu Mel Ciclosporin MTX 1 1
14 M ALL Sib Mel TBI Ciclosporin MTX 0 0
15 F NHL Sib Flu Mel CAMPATH 100 ciclosporin 1 2
16 F CML Sib Bu Cy Ciclosporin MTX 3 0
17 M AML UD Flu Mel CAMPATH 100 ciclosporin 1 2
18 M NHL Sib Flu Mel Ciclosporin MTX 2 3
19 F ALL UD Mel TBI CAMPATH 80 ciclosporin 1 2
20 M MM UD Flu Mel CAMPATH 100 ciclosporin 2 3
21 M MM Sib Flu Mel CAMPATH 60 ciclosporin 1 1
22 F NHL Sib Flu Mel Ciclosporin MTX 3 2
23 M AML UD Bu Cy CAMPATH 100 ciclosporin 1 1
24 F CML UD Bu Cy CAMPATH 90 ciclosporin 0 0
25 F NHL UD Flu Mel CAMPATH 90 ciclosporin 0 0
26 F AML Sib Flu Mel CAMPATH 30 ciclosporin 1 2
27 F HD Sib Flu Mel CAMPATH 30 ciclosporin 0 0
28 F AML Sib Flu Mel CAMPATH 30 ciclosporin 0 0
29 M AML Sib Flu Mel CAMPATH 30 ciclosporin 1 1
30 M AML Sib Flu Mel CAMPATH 30 ciclosporin 0 0
31 F AML UD Flu Mel CAMPATH 90 ciclosporin 1 1
32 F AML UD Cyclo TBI CAMPATH 60 ciclosporin 1 1
33 M AML UD Etop TBI CAMPATH 60 ciclosporin 0 0
34 M AML UD Etop TBI CAMPATH 60 ciclosporin 0 0
35 M AML Sib Flu Mel CAMPATH 100 ciclosporin 1 2
36 M AML Sib Flu Mel CAMPATH 100 ciclosporin 1 2
37 M ALL UD Etop TBI CAMPATH 60 ciclosporin 0 0
38 M ALL UD Etop TBI CAMPATH 60 ciclosporin 0 0
39 M NHL UD Flu Mel CAMPATH 100 ciclosporin 0 0
40 M NHL UD Flu Mel CAMPATH 100 ciclosporin 0 0
41 F BPL Sib Cyclo TBI Ciclosporin MTX 0 0
42 F BPL Sib Cyclo TBI Ciclosporin MTX 0 0
43 M FLD Sib Flu Mel CAMPATH 100 ciclosporin 0 0
44 M FLD Sib Flu Mel CAMPATH 100 ciclosporin 0 0
45 M AML Sib Flu Mel CAMPATH 100 ciclosporin 0 0
46 M AML Sib Flu Mel CAMPATH 100 ciclosporin 0 0
47 F NHL UD Flu Mel CAMPATH 100 ciclosporin 1 1
48 F NHL UD Flu Mel CAMPATH 100 ciclosporin 1 1
49 M NHL Sib Flu Mel CAMPATH 100 ciclosporin 0 0
50 M NHL Sib Flu Mel CAMPATH 100 ciclosporin 0 0
51 M MM Sib Flu Mel CAMPATH 100 ciclosporin 2 1
52 M MM Sib Flu Mel CAMPATH 100 ciclosporin 2 1

AML, acute myeloid leukemia; ALL, acute lymhoblastic leukemia; CML, chronic myeloid leukemia; NHL, non Hodgkin lymphoma; HD, Hodgkin’s disease; MM, multiple myeloma; 
BPL, biphenotypic leukemia; FLD, flt-3 ligand deficiency; UD, unrelated donor; sib, sibling; Bu Cy, busulfan and cyclophosphamide; Flu Mel, fludarabine and melphalan; TBI Mel, 
total body irradiation and melphalan; TBI Cyclo, total body irradiation and cyclophosphamide; MTX, short course methotrexate; CAMPATH, alemtuzumab.
aDose in milligrams given to patient.
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table S3. Chimerism analysis
No. Prep Day CD1a+ DC CD14+ DC Macrophage Totala Composition Chimerism

% % donor
D6 R7 D R D R DC int mac DC int mac

1 fresh 40 85 7 19 2 6 30 149 62 14 24 92 90 17
2 Mig 40 29 1 43 1 0 0 120 25 37 0 97 98  
3 Mig 40 51 1 20 0 4 3 79 66 25 9 98 100 57
4 Mig 40 38 0 30 0 0 0 68 56 44 0 100 100  
5 Mig 40 124 2 103 0 4 7 240 53 43 5 98 100 36
6 Mig 40 61 1 37 0 0 1 100 62 37 1 98 100  
7 Mig 40 22 2 20 0 0 0 46 52 43 0 92 100  
8 Mig 40 130 0 82 0 6 4 222 59 37 5 100 100 60
9 Mig 40 102 37 23 9 0 0 171 81 19 0 73 72  
10 Mig 40 65 1 68 6 0 0 140 47 53 0 98 92  
11 dig 40 21 0 23 0 1 4 49 43 47 10 100 100 20
12 dig 40 28 7 10 1 0 29 75 47 15 39 80 91 0
13 Mig 40 59 0 5 0 0 0 64 92 8 0 100 100  
14 dig 40 37 97 8 62 2 114 320 42 22 36 28 11 2
15 Mig 40 27 1 23 3 0 0 54 52 48 0 96 88  
16 dig 40 70 26 10 11 0 68 185 52 11 37 73 48 0
17 Mig 40 328 12 32 15 0 0 389 87 12 0 96 68  
18 dig 40 75 13 15 1 3 23 130 68 12 20 85 94 12
19 Mig 40 189 7 43 0 2 6 247 79 17 3 96 100 25
20 dig 40 51 28 13 7 1 37 137 58 15 28 65 65 3
21 Mig 40 125 3 32 1 2 7 170 75 19 5 98 97 22
22 Mig 100 70 6 86 6 0 0 175 47 53 0 92 93  
23 Mig 100 189 0 64 0 12 0 265 71 24 5 100 100 100
24 fresh 100 197 2 240 0 0 0 449 44 53 0 99 100  
25 fresh 100 68 2 15 2 10 4 101 69 17 14 97 88 71
26 fresh 100 30 0 20 0 9 5 64 47 31 22 100 100 64
27 fresh 100 65 17 38 2 24 59 205 40 20 40 79 95 29
28 Mig 100 14 0 5 0 0 0 23 61 22 0 100 100  
29 Mig 100 10 0 2 0 0 0 12 83 17 0 100 100  
30 Mig 100 45 25 17 12 0 0 99 71 29 0 64 59  
31 Mig 100 18 0 3 0 1 0 22 82 14 5 100 100  
32 Mig 100 157 0 39 0 1 1 198 79 20 1 100 100  
33 Mig 100 60 0 47 0 44 3 172 35 27 27 100 100 94
34 Mig 100 97 0 80 0 0 0 180 54 44 0 100 100  
35 Mig 100 88 12 34 9 24 1 168 60 26 15 88 79 96
36 Mig 100 78 0 16 0 18 1 113 69 14 17 100 100 95
37 Mig 100 42 0 7 0 2 3 54 78 13 9 100 100 40
38 Mig 100 121 0 9 0 3 0 133 91 7 2 100 100 100
39 Mig 100 103 0 26 0 5 2 136 76 19 5 100 100 71
40 Mig 100 43 0 14 0 3 0 60 72 23 5 100 100 100
41 Mig 100 30 0 20 0 4 0 54 56 37 7 100 100 100
42 Mig 100 15 0 13 0 0 0 28 54 46 0 100 100  
43 Mig 100 73 2 56 0 3 7 141 53 40 7 97 100 30
44 Mig 100 93 0 14 0 4 0 111 84 13 4 100 100 100
45 Mig 100 137 0 92 0 0 0 229 60 40 0 100 100  
46 dig 100 61 28 27 11 43 61 231 39 16 45 69 71 41
47 Mig 100 112 60 13 20 0 0 205 84 16 0 65 39  
48 dig 100 65 31 10 48 9 69 232 41 25 34 68 17 12
49 Mig 100 90 3 83 1 9 5 191 49 44 7 97 99 64
50 dig 100 18 0 5 3 1 5 32 56 25 19 100 63 17
51 Mig 100 84 0 8 4 0 0 99 85 12 0 100 67  
52 dig 100 118 6 14 4 9 11 162 77 11 12 95 78 45
53 Mig 100 64 0 14 1 0 0 81 79 19 0 100 93  
54 dig 100 127 4 15 6 25 109 286 46 7 47 97 71 19
55 Mig 100 253 0 23 0 0 0 276 92 8 0 100 100  
56 Mig 365 32 0 4 0 1 0 37 86 11 3 100 100  
57 fresh 365 65 0 67 0 49 0 181 36 37 27 100 100 100
58 fresh 365 83 5 43 0 28 16 175 50 25 25 94 100 64
59 Mig 365 98 0 58 0 0 0 156 63 37 0 100 100  
60 Mig 365 94 0 18 0 5 0 117 80 15 4 100 100 100
61 Mig 365 136 0 52 0 2 0 190 72 27 1 100 100  
62 Mig 365 43 0 12 0 2 0 57 75 21 4 100 100  
63 Mig 365 78 0 20 0 2 1 101 77 20 3 100 100 67
64 Mig 365 246 0 61 0 30 0 337 73 18 9 100 100 100
65 mig 365 99 0 19 0 2 1 121 82 16 2 100 100 67
66 dig 365 69 1 15 2 42 42 171 41 10 49 99 88 50
67 Mig 365 73 0 44 0 4 3 124 59 35 6 100 100 57
68 dig 365 114 0 9 1 30 14 168 68 6 26 100 90 68
69 Mig 365 305 0 41 0 0 0 346 88 12 0 100 100  

Prep, type of preparation; mig, migrated; dig, digested; fresh, freshly digested; Day, posttransplant interval; CD1a+ DC, HLA-DR+CD142FXIIIa2; CD14+ DC, HLA-DR+CD14+FXIIIa2; Macrophage, 
HLA-DR+CD14+FXIIIa+; D, absolute number of donor nuclei; R, absolute number of recipient nuclei.
aTotal interphase nuclei analyzed: 10,423.


