Supplementary Material
Supplemental Figures:

Figure S1:
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Figure S1: Analysis of GFP expression in tissue samples. Gating schematic is shown in the top row.
Representative BAL, Liver, Spleen, Colon and Jejunum samples from animal ZK22 are shown. Cells were
gated on live/CD45+ cells, and then the GFP+% cells shown for CD3+ T, CD20+B and CD3-CD20-CD14-
NKG2+ NK cells.
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Figure S2: GFP expression does not impact on NK phenotype or degranulation.

(A): % GFP in PBMNCs for the 4 monkey samples analyzed in this figure.

(B): The distribution of immune cell subpopulations in GFP+ versus GFP- cells, showing % bulk NKG2+
within PBMNC:s on the left, and CD16+, CD56+ and DN NK moving to the right (n=4).

(C): The percentage of CD107a+ cells in GFP- versus GFP+ NK subsets (CD16+ NK, CD56+ NK, and DN
NK) following culture of PBMNCs with/without K562 target cells for 2 hours (n=4).
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Figure S3: Extended phenotype of NK subpopulations in blood and various tissues

Samples from barcoded monkeys ZJ31, ZG66 and ZJ09 were analyzed, including blood (PB), lymph node
(LN), Spleen, Liver, Gut (intestine), lung (ZG66 and ZJ09 only), and BAL from ZJ31. NK cells were gated as
CD45+CD3-CD14-CD20-NKG2, and then CD16+, CD56+ and DN NK subsets were analyzed for additional
markers separately in panels A-D.

(A): % cells expressing the chemokine receptors CX3XR1 or CXCR3

(B): % cells expressing the activation markers CD69 or NKG2D

(C): % cells expressing CD49a

(D) % cells expressing CD27



Figure S4:

1: 2: 3:
CD56CD16* CDS6*  CDSGCDI6
1: 2: 3:
CD56CD16* CDS6*  CDS6CDI16 Control g
g 1 9:25 < 1 ooss | 1 o 1 0,067 =)
s 102 ‘n‘ N ‘ - ‘ @ ‘
LEIE ] ] .
Control s ient i- ; | S ) S ——— Cytokine
treated
i 8 a1 663 2
PBMNC:K562 Ja 2 Gy "s. . ‘ {U— ‘
5:1 { J | PBMNC:K562 | .50
5:1
1 883 { 1 q
PBMNCKSGZ e 421 668 347
10:1 | S o= ‘ Ll ‘ B el ‘ for2
oy ] i ! PBMNC:K562
. T e coT e 10:1 {
CD56 » CD107a
IFNy
B E 100
1007 95
. 90 N
o 3 Control(no stimulations) 85 ij a zont‘r:I(no fum:JEIINS)
’ . 80 3 Cytolkine stimulations
% 73] = PRMNCHEGAS) of 751 =3 PBMNC:K562(5:1
28 791 3 PBMNC:K562(10:1) 28 704 (5:1)
2x 107 SZ 65 3 PBMNC:K562(10:1)
53 o0 53 60
3 8 25 o]
50 -
ég 45+ Bg 451
S 35 o
55 301 §§: 30
9 254 8 25
20+ 20
:g— [{'I 15+ I}I
] 104
57 -
inil hch s &HE AL fogd [H
episrense- coses DN NK CD16+CD56- CD56+ DN NK
C 100 F 3 Control{no stimulations)
95 [ Cytolkine stimulations
32: =3 Control(no stimulations) 100 1 PMNC to K562(5:1)
w 80 =3 PBMNC:K562(5:1) % - 1 PMNC to K562(10:1)
E Ly £ PBMNC:K562(10:1) 8 5
3 654 a 754
o 70
w 60 X 65
¥ 2 £ 5
° a5 S 504
= 40 © 457
o _] 40
s ¥ + 35
3 2 2 a0
" 5t
i s
5 sdxl| e Al an L Il

TNFa+ IFNy+ TNFa+ IFNy+ TNFa+ IFNy+
CD16+CD56- CD56+ DN NK —

Figure S4: Functional analysis of macaque NK subsets.

(A): Representative flow cytometric plots of CD107a expression on NK cell subsets (animal ZH19) 2 hours post
exposure of PBMCs to K562 target cells.

(B): The percentage of each NK subset (CD16+ NK, CD56+ NK, DN NK) within CD3-CD20-CD14-NKG2+
PBMNCs, post exposure of PBMCs to K562 target cells. (n=4 barcoded animals).

(C): The percentage of CD107a+ expression on monkey NK subsets (CD16+ NK, CD56+ NK, and DN NK),
post exposure of PBMCs to K562 target cells. (n=4)

(D): Representative flow cytometric plots of IFNy and TNFa production in CD16+ NK, CD56+ NK, and DN
NK subsets following culture of PBMNC with/without K562 cells or cytokine-stimulated with
IL15+IL12+IL18.

(E): The percentage of each NK subset following culture of PBMNC with/without K562 cells or
IL15+IL12+IL18.(n=4)

(F): The percentage of IFNy+ and TNFa+ cells in CD16+ NK, CD56+ NK, and DN NK subsets, post culture of
PBMNC with/without K562 cells or IL15+I1L12+IL18.(n=4)
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Figure S5: Functional analysis of human NK subsets.

(A): Representative flow cytometric plots of CD107a expression on human NK cell subsets (healthy donor #3)
2 hours post exposure of PBMCs to K562 target cells.

(B): The percentage of each NK subset (CD56dimCD16+ NK, CD56brightCD16+ NK, and CD56dimCD16-
NK) within CD3-CD20-CD14- PBMNCs, post culture of PBMNC with /without K562 target cells for 2 hours.
(n=3 healthy donors).

(C): The percentage of CD107a+ expression on human NK subsets, post culture the PBMNC with/without
K562 target cells for 2 hours. (n=3 healthy donors)

(D): Representative flow cytometric plots of IFNy and TNFa production in human NK subsets(healthy donor
#3) following culture of PBMNC with/without K562 cells or cytokine-stimulated with IL15+IL12+IL18.

(E): The percentage of each NK subset following culture of PBMNC with/without K562 cells or
IL15+IL12+IL18.( n=3 healthy donors)

(F): The percentage of IFNy+ and TNFa+ cells in human NK subsets following culture of PBMNC
with/without K562 cells or IL15+1L12+IL18.( n=3 healthy donors)
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Figure S6: Shannon diversity indices for all barcode contributions: (A) T cells, (B) B cells, (C) NKG2+
bulk NK and/or NK subsets CD56—CD16+, CD56+CD16- NK and DN NKs over time in PB and tissues.
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Figure S7: Barcode clonal pattern of NK subsets over time in PB post-transplant in monkey ZJ31.
Top panel is the top 10 clone heat maps of NK subsets overtime in ZJ31 from 1m to 76m.
Bottom panel is the Pearson correlation plot of NK subsets overtime in ZJ31 from 1m to 76m.



Figure S8

A M82

ZK22

2G66
PB BAL Liver PB Liver  spleen PB BAL Liver Spleen
— — ——— . a —
o G _CDI6  _ COSG DN MGNWKNC o _Gr  _COIG(DSGr DN _NKGBWKNK 5, _Gr  COler CDS6+ ON _NKG2DUKNK b gipsedciones
P s s g B rPBCDI6+NK
B PBCDS6+NK
B PBDNNK
W BALNK
W tiverNK
Spleen NK
et
I Percentage
Copiriut
100%
[ R4
%
01%
= B 'szss.
: o%
:—"—_‘l
=
= et | -
47 48 46 49 46 49 49 49 46 62 63 62 63 63 62 63 62 63 62 63 105 106 105 106 105 106 105 106 105 105 105 106
(months post-transplantation) (months post-transplantation) (months post-transplantation)
B mM82 ZK22 2G66
Month &
Month Month
S p it Sce
& e mi e ® &= é 100
®
PBGr | PBCD16+NK PB CD56+ NK PB DN NK BALNK [ LiverNK ! Spleen NK
c CD16+ Top 10 CDS6+ Top 10 DN Top 10 BAL Top 10 liver Top 10 Spleen Top 10
I
A 100 100 100 100 1001 a5
[
75 757 75 75 75 1
issue
ez 50 501 50 50 50
Sample
25 25 25 25 25
° (| — ._- 8 I [ — . o-——.-
848535 ¢48%% pgB: ¥ 5B ¥ bpE 5%
8 8 & g ¢ 8 8 & 3z ¢ 8 8 & 2% 8 88 2 ¢ 8 0 & 2 ¢
o o @ 3 o o o - o o @ 3 o o a - o o @ 3
a o o o o a o o o a
g 1004 100 100 100 100
75 75 751 75 75
i 50 50 501 501 50 class
S > 254 25 251 25 . | R
T 0] e O e () | e e O e 0.--- L wel 1 [ | W rissie
3
& & Z ¥ x Sample
E s 32%% b3ZEf% 543 %% 64855 &§38%5¢% v
8 8 & & § 8 8 & & § 8 8 8 & § 88 & & § 868 % §
® o - & @ o 4 & © @ - & ® o -4 a o o = =
T a & T o & T a & [ & . o @
100 1001 100 100 100 100
751 75 75 75 75 75 class
501 501 50 50 50 50 | R
Rl
Sample
ML | [ 7] e | TR HE | EEENEE EmE imERE o
& § 8% %% -] s 8% %% 6 pBE2% S4B 2% & $BEEE
Q Qo 2§ O Q0 o 2 3§ Q0 Qo 2 5 § 0O 0 o J 3 Qoo J 5 § 0O Q0 o 2 §F
g ox g g cona g 2 0oca X 2 coa g 2 coa g 2 coa g 2
o @ m-'é o @ m-';; o o a3 2 o o m-‘% o o 8 5 2 o @ m-';g
a o 2 a o 0 o o 2] a o 2 o o 2 a o 0

Figure S8: Biased clonal contributions to PB and tissue NK cells (A): The top 10 clones heat maps for
JMB2, ZK22, and ZG66 PB NK subsets and tissue NKG2+ NK cells. Color blocks in the column “a” on the left
of the heatmap shows tissue resident specific biased NKG2+ NK clones. Biased clones are defined as 5x fold
change in that tissue compared to all other locations, which indicates that those clones are expanded in the



specific tissue but not in other locations. In ZG66, we also calculated the 2x biased tissue resident expanded
NK clones. Color code legends are showed on the right of the panel A.

(B): PCA analysis of the Gr and NK clones from PB and NK clones from tissues in JIM82, ZK22, and ZG66.
The samples collected from different anatomical locations are represented with different colors, and samples
from the same location collected at different time points are denoted using different markers. Samples analyzed
are same as the panel A.

(C): The clonal contributions of the aggregate top 10 clones from one NK population to all other populations for
JM82, ZK22, and ZG66. In the bar plot, the contribution of the aggregate top 10 clones of the sample to itself is
shown in grey, the contribution of the same clones to PB NK subsets is shown in red, and the contribution to the
same clones to tissue NK populations is shown in blue. Samples analyzed are same as the panel A.
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Figure S9: CD49a expression enriches the tissue expanded clones in liver but not in gut tissue.
(A): Top 10 clone heat maps of NK subsets based on CD16, CD56, and CD49a expression in PB, liver and

jejunum in monkey ZJ31 at 76m.

(B): Pearson correlation plots of NK subsets based on CD16, CD56, and CD49a expression in PB liver and

jejunum in monkey ZJ31 at 76m.



2. Supplemental tables:
1. Table S1: transplantation parameters and follow-up characteristics of animals included in this study
2. Table S2: GFP% for lineage cells in monkeys
3. Table S3: cells count for barcode PCR
4. Table S4: antibodies
5. Table S5: primers



