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ESM Figure 1. RNA-seq analysis of populations isolated using antibodies 
against Integrin subunits !v and "5 from a human islet preparation.  (a) 
Heatmap of the top 500 variable genes in samples sorted from donor Sort-1. The 
heatmap was generated using the heatmap2() function within the gplots package 
(version 3.1.1) in R (https://cran.r-project.org/web/packages/gplots/index.html).  
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ESM Figure 2. RNA-seq analysis of populations isolated using antibodies 
against Integrin subunits !v and "5 from a human islet preparation.  (a) 
Heatmap of the top 500 variable genes in samples sorted from donor Sort-2. The 
heatmap was generated using the heatmap2() function within the gplots package 
(version 3.1.1) in R (https://cran.r-project.org/web/packages/gplots/index.html).  
  
 

so
rt.

2_
av

lo
b5

lo

so
rt.

2_
av

hi
b5

hi

so
rt.

2_
av

pb
5n

eg

SNTG1
B3GAT1
LINC00877
FGFBP3
SNTG2
SLITRK6
TMEM108
LINC01091
LRRTM4
NXPH3
B3GALT2
LINC00948
DACH2
LGI2
HTR1F
LINC01370
DDC
MED12L
LRFN2
ATCAY
PRLHR
SPOCK3
FRMPD3
SLC35F4
ST6GALNAC5
AC006369.2
AC011298.2
DCC
ACTC1
ANK1

LPPR1
DMGDH
DCX
VSNL1
GJA3
DLGAP3
SLC6A4
CNIH3
DKFZp434J0226
FAM159B
ELAVL3
PCDHAC1
PRPH
LINGO2
RAB39A
HS6ST2
DSCAM
PCDHB15
LRRC2
JPH4
KLHL41
ARX
PPP2R2C

SYT14
FRRS1L
GDA
TMEM178B
C2CD4A
SYT5
C5orf38
A1CF
ELAVL4
UNC80
RFX6
UCN3
TCEAL2
SH3GL2
ATRNL1
GPR114
NOL4
SLC38A4

SLC7A14
CRYBA2
PPM1E
SSTR1
MAP3K15
MTUS2
KCNJ6
TUNAR
TMEM236

DUSP26
RAB3C
ROBO2
DGCR5
EGF
DPEP1
AC007750.5
CPLX1
RYR2
RBM20
IGSF1
PHYHIPL
D4S234E
GRIK2
TMEM130

CBS
PTF1A
JPH1
SLC27A6
GRIA4
AC005789.11
SCN1B
FBLL1
RTBDN
LNP1
FAM57B
SLITRK1
KCNQ2
ZFR2
LINC01105
TCEAL6
WBP2NL
AC156455.1
DOC2B
P2RX1
GABRG2
PWRN1
TFF3
KIAA1614
ZCCHC18
AQP8
KCNT1
ARHGDIG
MYL7
CHST8
GJD2
SAMD3
FEV
GPR158
ANK2
MARCH4
LGI3
AC116614.1
NRXN1
LRRC10B
SPC25
CNGA3
KCNC1
FSTL5
KL
LPPR4
FFAR1
NKAIN1
DISP2
C22orf42
HOPX
GPR119
RUNX1T1
EGR4
NAT16
SNCB
CPEB1
PHF21B
CCDC67
OTOGL
DNER
C5
AC137932.6
KCNIP1
CRH
GDAP1L1
ZNF365
HCN2
MLIP
SCRT1
RXRG
WNK4
SAMD11
C1orf127
JAKMIP1
PRKCG
IRX1
KIF19
C1QL1
SLC44A5
FAM179A
RGS7

MYT1L
TRPM3
C15orf59
PIPOX
STON2
FGF14
JAKMIP3
NR0B1
DYNC1I1
PRG4
TMEM196
UNC5D
BMP5
GCGR
TOX3
KCNB2
NECAB2
USH2A
DHRS2
PTCHD2
KNDC1
SNAP91
FMN2
ACTL6B
WSCD2
TCERG1L
XKR7
KCNA5
NOVA2
CDK5R2
AMER3
STXBP5L
CHRNB2
SSTR2
HMGCLL1
SYN1
PKIA
TMEM132D
CTNNA2
CABP7
ARHGEF4
TAGLN3
NEFM
CDH10
RIMS2
GRIA2
MMRN1
PTPRT
KCNMB2
ADCYAP1
GPR98
CNIH2
ADCYAP1R1
GPC3
PRELP
CD248
HTRA3
ADAMDEC1
F2RL2
ADTRP
DPT
HSD11B1
MMP3
THY1
PDGFRA
POSTN
TNFAIP6
COL8A1
FCGR2B
CLEC5A
RASL12
SPARCL1
COMP
ISLR
CRLF1
FBLN1
MFAP4
LRRN4
ZNF469
RBBP8NL
TRABD2B
SLC52A3
AD

TM4SF18
SLC1A3
IL1A
DOK5

OA
C3AR1
COL13A1
PLA2G7
AC007349.4
KCNQ4
RBMS3
TREM2
KRT6B
PLEK
PSG8
RNASE6
LINC01320

AC004870.4
CEACAM7
TSPAN18
SFTA2

MS4A14
NOD2

IL6
FGR
GPR183
TYROBP
C1QA
C1QB
FLT1
CLDN14
MPEG1

SLIT2
SLC15A3
LAMC3
TNC
COL5A3
MRC2
APOE
IL11
CYP1B1

PA1
ADAM28
CAV1
SLC17A4
LEPREL1
EDN2
GYPC
PAQR5
ST6GALNAC2
CHST15
KRT23
C6orf141
VGLL3
LINC00671
TTYH1
TFPI2
GNG11
FCER1G
PTGES
AXL
CDH11
CD300A
C1QC
ITGAX
LAIR1

MSR1
FPR3
FCGR3A
OLR1
MS4A7
BST2
CA4
G6PC
GAS7
SRGN

ANO1
TNFRSF1B
GPR110
KRT15
PLEKHS1
NR1H4
APCS
PLVAP
RASSF9
VNN1
FUT6
UCA1
ACSL5
SCNN1G
KCNJ15
LYPD1
CXCL6
MUC15
CFH
FGFBP1
UPK1B
GPR126
RGMA
CDX2
HSD17B2
NPY1R
TMPRSS3
PTPRN
CHGA
SST
GCG
TTR
INS
CHGB
PCSK2
PPY
SCG3
CELF3
DPP6
GAD2
G6PC2
KIF1A
IAPP
SCG5
PAX6
KIAA1324
VGF
ABCC8
SLC30A8
CPLX2
PCSK1N
KCNK16
SNAP25
GRIA3
GNG4
CHD5
GCK
SPTBN4
INA
NPAS4
STMN2
RASGRF1
NEUROD1
PAPPA2
SCGN
SEZ6L
CNTN1
SYT4
GNAO1
VWA5B2
CACNA1A
RIMBP2
SERPINA5
KRT19
TRPV6
AQP1
CFTR
SERPING1
SPP1
SLC4A4
COL6A2
COL1A1
KIAA1462
MMP7
PROM1
COL18A1
SERPINE1
COL4A1
COL4A2
TINAGL1
ENC1
PDLIM3
SCNN1A
ITGA5
GPRC5B
BDKRB2
A2M
MMP1
PDGFRB
COL3A1
COL6A3
COL1A2
TIMP3
SPARC
COL15A1
BGN
VCAM1
PKHD1
FGFR2
NPPB
EPS8L1
GABRE
CAV2
APCDD1
DAB2
CHI3L1

ADORA1
ALDH1A3
SLC34A2
SLC28A3
TGFB2
BARX2
KRT5
TNNI2
ITGB4

C6
CTGF
CCL2
ADAMTS9
VTCN1
FGFR3
S100A14
LIF
TNFAIP2
EPHB6
LGALS4
MUC6
PPP1R1B
NOTCH3
SERPINB2
GJA1
UGT2B15
MCAM
SFRP5
ITIH5
SLC3A1
CAPN6
KIRREL
FUT3

Top 500 most variable genes

0 1
Ro

0
50

15
0

Color Key
and Histogram

Co
un

t

AlphaV+ Beta5-AlphaVlo Beta5lo AlphaVhi Beta5hi

a



! %!

 
 
ESM Figure 3. Transcriptomic analysis of human pancreas.  (a) Heatmap showing 
expression of key marker genes used to assign cell cluster identity from the scRNAseq 
analysis. (b) Table showing list key marker genes used to assign cluster identity from 
scRNAseq analysis (c) Schematic showing predicted binding of the integrin subunit 
!v  to beta heterodimerisation partners to form heterodimers (d) Expression of integrin 
!v and relevant heterodimerisation partners in bulk RNAseq analysis of unsorted 
human pancreatic islets. 
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ESM Figure 4. Integrin subunits !v and "5 identify specific sub-fractions of 
human islets. (a) Heatmap showing expression of the top 20 most highly expressed 
genes in the sorted !v+ "5neg population mapped against cell clusters from scRNAseq 
analysis shown in main figure 1. (b) Heatmap showing expression of the top 20 highly 
expressed genes in the sorted !vhi"5hi population mapped against cell clusters from 
the scRNAseq analysis shown in main figure 1. (c) Flow cytometry plot showing sort 
gates for human islets stained with antibodies against integrins !v and "5 from a 
second independent donor (SVI025-019) and the accompanying work flow to create 
the heat map shown in panel d. (d) Heatmap showing expression of the top 20 highly 
expressed genes in the sorted !vlo"5lo population from donor SVI025-019 mapped 
against cell clusters from the scRNAseq analysis (representing an independent 
replicate of the data shown in main figure 1c. Note that genes shown in blue text were 
identified as highly expressed in the independent sample shown in main figure 1c). 
For all heat maps, the 20 most highly expressed genes are shown on the left whilst 
the nominal identities of particular clusters are shown across the top. Relative 
expression scales relevant to each plot are shown on the right. 
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ESM Figure 5. The integrin heterodimer !v"5 and its component subunits are 
expressed throughout the islets within tissue sections representing additional 
donors to those analysed in the main figures. (a) Immunofluorescence analysis of 
!v (blue) expression in sections of pancreatic tissue derived from control and T1D 
donors, co-stained with antibodies recognising INSULIN (green) and GLUCAGON 
(red). (b) Immunofluorescence analysis of "5 (blue) expression in sections of 
pancreatic tissue derived from control and T1D donors, co-stained with antibodies 
recognising INSULIN (green) and GLUCAGON (red). (c) Immunofluorescence 
analysis of !v"5 heterodimer (grey) formation in pancreatic sections representing 
control and T1D individuals, co-stained with an antibody recognising INSULIN (green). 
Scale bars for all images are 25µm. 
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ESM Figure 6. The integrin subunit "5 is expressed in endothelial and 
pericytes of the pancreas (a) Immunofluorescence analysis of ITGB5 (grey) 
expression in sections of pancreatic tissue derived from control and T1D donors, co-
stained with antibodies recognising the endothelial marker, VE-CADHERIN, and 
pericyte marker, CAVEOLIN-1. Scale bars for all images are 25µm. 
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ESM Figure 7. The integrin heterodimer !v"5 is expressed in islets throughout 
the pancreas (a) Immunofluorescence analysis of !vb5 (grey) expression in 
sections of pancreatic tissue derived from control and T1D donors, co-stained with 
antibodies recognising INSULIN (green) and GLUCAGON (red). (b) Table showing 
quantitation of the proportion of islets expressing !v"5 in both control and T1D 
donors. Scale bars for all images are 100µm. 
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ESM Figure 8. Expression of !v"6 and !v"1 heterodimers in pancreatic islets (a) 
Immunofluorescence analysis of !v"6 (grey) expression in pancreatic sections 
derived from control and T1D donors, co-stained with antibodies recognising INSULIN 
(green) and GLUCAGON (red). (b) Immunofluorescence analysis of !v"1 (red) 
expression in pancreatic sections derived from control and T1D donors, co-stained 
with an antibody recognising INSULIN (green). Scale bars for all images are 100µm. 


