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Figure S1. Effect of RFX3 loss on pancreatic islet markers. (A) Immunofluorescence staining
confirming the loss of RFX3 expression in islets lacking RFX3 and the effect of RFX3 deficiency on
key islet hormone markers, INS, GCG, and SST. Scale bar = 100 um. (B) Flow cytometry analysis
showing the expression of INS, GCG, and SST in islets differentiated from RFX3 KO iPSCs compared
with WT controls.



Figure S2

A
WT

Z score

ko1 ko2 KA

"1 ALOXx158B
ADH4
SLC10A1
SULT2A1
ABCC2
APOB
APOD
. PSAPL1
AKR1D1
SLC51B
SLC27A2
MFSD2A
APOA2
| GPAT3
' HSD3B1
CEL
CYP8B1
. cYP2w1
FUT2
CYP51A1
FABP1
~ CYP27A1
CEBPA
. PIP5K1B
~ CYP4V2
LPGAT1
DHRS11
ALDH3B1
TPH1
CPS1
TNFRSF1B
CASP5
G0S2
CASP1
TXNIP
B 7nFsF10
BNIP5
CASP10
NOX1
B PrRDM1

Transcription factor Growth factor

Peptidase Kinase

Figure S2. Lack of RFX3 results in dysregulation of coding and non-coding RNAs related to lipid
metabolism, enterochromaffin cells, and apoptosis in pancreatic islets. (A) Heatmap of
upregulated DEGs related to lipid metabolism, enterochromaffin cells, and apoptosis. (B) Integration
analysis of selected upregulated DEGs linked to lipid metabolism and enterochromaffin cells targeted
by downregulated DEmiRs. (C) Integration analysis of selected upregulated DEGs linked to apoptosis
targeted by downregulated DEmiRs. The interaction networks between the downregulated DEmiRs
and the upregulated DEGs were constructed using the Ingenuity Pathway Analysis (IPA) platform.

Green lines indicate experimentally validated targets, red lines denote interactions with high predicted
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Figure S3. Correlation analysis between upregulated DEmiRs aligned against the sequences of 196

significantly downregulated DEIncRNAs using the default miRanda algorithm.
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Figure S4. IncRNA-miRNA network analysis in RFX3-deficient islets. (A) Heatmap of the
significantly upregulated DEIncRNAs (#n=3) in RFX3 KO islets (n=3). (B) Networks of the top
upregulated DEIncRNAs and their interacting downregulated miRNAs in RFX3 KO islets.



Figure S5

LINCO1311 !
MRTSHG ALiozdes
AC245884.9 Ly bﬁgf
AC016586.1 9.2
AC005224.4 AC012360.3
AC006435.2 AC104653.1
AL135744.1 LINC01614
Rarvae Ay A croesi1
A2-A AP002026.1 AC141928.1 -
ALI35925.1 ACloaRes Aciagsanl Acoiples. AC009955.4 AC098864.1 | ACOI327E1 MIR4453HG
CASC10 104653.1  Clorf61  LINCO0982 LINCOO115 = i AC010884.1
10 AC007319.1 MBS3G AJ271736.1 SLCIA3-AS1 Heaiead LINC02106
o AC009955.4 AL450311.2 ALLG0313.1 AC244197.2 MIR4458HG LINCO1139 AC034236.2
AC095055.1 ACT4183ET? Alspersza LINCO01670 AL118516.1 AC010478.1 Clorfor JAKMIP2-AS1
; EPHAS-AS] B s AL022238.3 LINC00461 { AL031963.3
AC124016.1 AP002026.1 AC012360.3 ACR345821
AC107464.1 MRS AC010884.1 AL110115.1 CAHM AL358852.1
AC046143.1 SLCIA3-AST y 5‘;’:&?‘{51 PTOV1-AS2 acsise CYmP-Ast AL139393.2
:Lr;gcl'zﬁs‘lz CSorf3s \ / MIR124-2HG AC123912.4 { AL358215.3 AC003986.1
: A&;:g::g“lc N / AC090150.1 UCAL AC092171.3 | fivensd HOTAIRM1
. R ; : AC006435.2 N NEYC-) 2,
uncoossr — MIR= miR-215-5p Ktansss $TAG3LSP-PVRIG2P-PILRE DLX6-AS1
JAKMIP2-AS1 | ;couus ; AC134312.5 N / || uncoois ST7-AS1
St \ AC098936.1 shigoix AGAP2-AS1  KMT2E-ASY- N // N AC004908.2
;Cl;;f:ﬁ'z AL358215.3 APO06621.1 ARI0U e miR /4«4 55 G C K mi R—6887- 3p gee
AN UNC01943  AC087239.1 AP001160.1 S ” AL354733.3
STAG3LSP-PVRIG2P- : KC8770821  AGAP2-AS1 MIR124-2H \
SLC12A9-AS1 L pTOVI-AS2 SFTALP : Nyi2itue C0rf163
KMT2E-AS1 L T ALT323146 MIF-AS1 AL772307.1 AL15815.1 \ ” AL450311.2
MIRS03HG AL356483,2 3131 AT AC067773.1 MIAT AL135925.1
AL022316.1 AL772307.1 -1HG- AL353759 CAsC10 ACTA2-AS1
LINCO1315 AL590399.1 2 ! > - TR e - INCO1311
AL110115.1 AL354733.3 7/ S AC098864.1 AC099509.1 UNCSB-AS1 AL731571.1
AC125437.1 AL158152.1 ¥ Q \ LINCO1370 C5orf38 pLosiabL ,Mllelnc-ASl AP003043.1
LINCO1896 LINC0086S / ALI33325.3 EPHAS-AS1 £ LINC00654 AC087239.1
Acol13 Y. LINC00654 AC011893.1 LINC00865 ALI35744.1
t AP006284.1 ACO018766.1 AC020916:1
FOXC2-AS1 AC010331.1 AC098936.1 AP006284.1 AL031714.1
AC007497.1 AC068580.3 AC1Z3912.4 AP006623.1 ApR0285.2 SLXIA-SULTIA3
. Al 759.
Miasez mf,.:foéuc AC020916.1 AC068580.3 Acoz;y;scfs AC005224.4
FGF14-AS2 AC110285.2 MIR100HG ACOOSaer D AC080038.1
U47924.2 B \ASIRras TG A MIRO-3HG LINC01896
Liini AC084018.2 AL133523.1AC009041.2 ACOEA%!S Z-OT MIR7-3HG
FTALP ALI37058.2 h . AC010331.1
A363150.1 R\ AC018766.1
AC103706.1 LINC01670
AC067773.1 AC003986.1 AC004906.1 AL139393.2 699479
AL136162.1 AC099509.1 LINC02106 AL022316.1
AC137630.3 LINCO1614 AC074091.1 CR$59946.2
LINCO1139 AL138930.1 DLEU2L MIRSO3HG
AL354760.1 CYMP-AS1 KkC877982.1
AC104170.2
AL135925.1
AL022316.1 AP000759.1
o g, 0
AC087239.1 Aelwg‘f‘@ NGRS
UNCSB-AS1 Achyis6aA” 163552
AC124016.1 FAM201A AC123912.4 FOXC2-AS1
st B T T
ki ncomiosi sy MIR-625-5p : N33
AC245884.9 e 1 miR=29c-3p Auss039.1
AC173912.4 099509.1 UNCO0115 X AL662797.1
AC012615.1 AL133375.1 LINC00461 UNCO0SR NC02106
LINCO1896 AC215522.2 CSorf38 AC098864.1 Clorfél goort38
AC022211.1 RIEsAS] MIR453HG o or
AC080038.1 STA(’:.&L_?;E— ASlI 2P-PILRB Al Ac|°416é1281 LINCO1139 SLC9A3-ASL
AC006435.2 - 5 cean.
AL031714.1 FEZFL-AS1 AC104653.1 e "o & ripsall
AC1243123 MIR124-2HG f01p8sa.1 ALSh1603 AC106881.1 A3910603
ALI37058. . .
AGAP2-AS1 Algsedas.2 florf61 LINCO1139 AP002026.1 Cpast  ALI9N2442
AP000757.2 FAM201A AC234582.1 AC007319.1 ACO950SS:1 SNHG2S et
: \ & » SLC9A3-AS1
A ALzZ20T A > e B LINC02106 2717361 ACO98864.1 AC1240161  AC1376303
¥ AL590399.1 NFYC-AS1 / CR559946.2 CB2-A51
AP006284.1 = B AC010478.1 MIR44SEHG, ACO74091.1  A1139393.2
AL7315711  ALIS8IS2:dm; 2T N ; LINCOO11S AL662797.1 UNCO0461 ALI38930.1  AC044849.1
AL121928.1 MiR=766-5p / AC004906.1 iR=2 AP006621.1
e A N NEORORN | "5’ — mRIFOSp,,, Fai
rorai CASC10 A S MIRSO3HG s DIX6-ASI MIRSOSHG  ncors0t.
AC067773.1 ‘ SN UNC5B-AS1 UINC01896
ST7-AS1 AL450311.2 ) R B AL022316.1 DLGS-AS1 KMTZE-ASL KC877982.1  AC012615.1
ELN-AS1 @/ S miR-625<5p MIAT. AC087239.1 FezrL-Asy war  Acaanon2
AC004837.2  LINCO086S / N PCBP2-OT1 w2l EAS-AS1
AC003986.1 AC068580.3 > UNCOI311 AC084018.2 asehegs ACO090412  ACO19129.2
CAHM AL135744.1 ALISB852.1
Jakpz-psy - MIRLOOHC UNCO0AT9 Six1A-sULTIA 7723071 ONARFA-CCRGL acoo3oged
AC034738.2 1TFGZ-AS1 LINC01370 AC110285.2 ALISBISZ.1 AUIS7A6L SICI2A9-ASL
MIR4458HG RMST AL133325.3 AC010331.1 DLGS-AS1 Ausosnz - ACK7061
AC106881.1 AL139089.1 LINC00654 MIRI-1HG-AS1 UNCO0865 cascio AC93484.3
AC107464.1 SOX1-OT UCAL LINC01315 AL731571.1 AC215522.2  SNHGO
UNCo1614 | AL133523.1 AC020916.1 AP00G284.1 ACO10478.1
B DNAAF4-CCPG1 AC009005.1 MIRI0OHG N UNCO1311
AC013275.1 MIR9-3HG AC027796.4 RMST mlR—‘B’i‘— 5p AL133325.3
AC012360.3 AC009041.2 Sox1-0T AC01876.1
LINCO1833 FOXC2-AS1AC134312.5 MRS 3G MIRZ-3HG
v 'AC020916.1 ALI37055.2
1 3 ]
ALsaziGel %&NE { é% ’
UN m [g?}
AL390719.2 ;\Mﬁmaﬂfw e

Figure S5. Representative miRNA-mRNA-IncRNA correlation networks in RFX3-deficient
pancreatic islets. The networks illustrate predicted interactions between DEmiRs, DEIncRNAs, and
DEGs. miRNA target prediction was performed using Ingenuity Pathway Analysis (IPA) and miRanda

for DEGs and DEIncRNAs, respectively. Selected pancreatic islet markers were used to construct

ceRNA networks. Networks were generated using Cytoscape software.



Figure S6

A
ALofi863.3 Ac1§@Bn2s acofldzz.a Un@@a79 UNGBIn3o ALofZian  sT@As1  UN@Ho14 JakMBBas1 csBiss  nGBO6sa  sfiGo  AcofBBos.s Ac1diBes.1
acoffor1 oz 0@ acofison AR miri -Amco&s;1+PH.«5—17—7AL—1‘5—3———see‘«sr——Ace‘&Hte’As;—;;. Crs§8946.2
audiBs22 NefRogs UG ——~A€2’76~2«A€§‘a&h‘5 e MIR‘HG AC104653.1 Ac1‘2 2 ACO‘3 1 AL645608.3- ACO%ALO‘SS ALs§ie6.1
o oo @ allpe @ e o i @ o oo
acof88s56.2 AL18BBR3.1 ACOZBRo.1 AL7 07.1 MIR‘ZHG LIN‘IS ALL.O 1 ACO‘IG 1 h£ 1 AL3‘3 3/ Aco.15 1 ACO‘4 1 AcofBliea.2
Aoz Acof@Bor.s  wifist Aq.gmco‘;glm.m .TF.\SI m.ﬁmco mL;' 81 Ho‘m UN.m m‘m ung@Buos
¥ ' 93’"‘,"1.‘5'1 AC1‘6.2 AL {Ois.1
- H /s/— -;66‘8.1 UNC.ASI ALO‘G.I Acof8B22.1
- Nz.e.l Aco.m collr2 AL;.s.;.go.z,l AL;QB_O.ML@Q)»ai ;'co 3 acol@pss rcr@sz aro@a aco@pes
oo et ol s sl coffion.s acoffen ciffizo: sof@Sor acri@s Ao ausdbo.1 acoe acoffin acifine
ALl‘SZ ACI‘SZ NF‘Sl Faffdo1n AL1§83ncs AL@iBes 2 ksfiBs21  cABB0 ACZ&ZZ AcofBis3.1 ACo#2098 4 sLC18RB-As1 AP0dBBR3.1 AC1§EBs2.5
AL3‘9 u}‘oa PCB.m AC2§#882.1 FezfiBnsi AL1§7058.2 AC008R24.4 FOXEBASL- Au’a«l vvvvvv ‘ACOQG.I AcofBB8s.3 AC243B84.9 AL7§T871.1
.é---Aco‘ﬁ-x--exe’-r—.—}----et.n ~AcofB0ss.1TulRBre  Mi@Bast AL3§iB60.3 MIREEBHG  FGrfBBAs2 AC107H64.1 ACORTRB9.1 ACABBBASI Aco(BBos.2
AcofB041.2 UNGOEB70 AL7§3Bn46 ALIEBRYS1 DUERAST UNGBEsos  SHTAIP  MiRBOBHG PTOUEBAs2 DL@BBAs1 APoBB21.1 AP0GBR541 M AL4§B3N12
onfBBhas1  AL1§8089.1

B

AC007663.2 LINCO0645 LINC02323 LINCO2331 AC073174.1 AL445309.1 AL355499.2 AP003721.4 AC090340.1
\ \ \ \ | \ NG \ \ [ /

CEBPA-AS1 LINC01094 AC129507.2 AP001065.1 AC127526.2 RBPMS-AS1 LINCO0540 AC087623.4 AC104958.2
S~ \ T\ S \ e \/ \ \\ / [

AC008760.2 C18orf65 AC079467.1 AC023421.1 AC022400.3 LINCO2541 AC127521 1 AL589669.1 LINC0O0857
~— \\\ \ | \\ ><\ SN\ \ \B/ I /// /

HNF1A-AS1 LINC0O1671 ‘AC119427.1 AC093827.4 THRB-AS1 GATAZ—ASI AC004233 4 AC010175 1 AC117498 2

\ \\\\ .
AC026471.3 RPARP-AS1 AC004947 1 LINCO0494 ‘AC018638.7 AL031731 1}AC099684 1 L|NC02035 |.|NC02421
LINC00278 AC090578 1- IJNC01697 ~ SOD2-0T1 7 LINCO1852 \AC112496 \AP000944 1 AC091806 LAL031123 2

Q\\\ /%\\\ \\\\Q\\\ I //
AL445531.1*AC116025.2:AL354707.:!.—\ \AC010201 2= L|NC02518 ~AC145207.8-AC100803. 2 NUP50-AS1

/ e v g i W
CU634019.1 SAPCD1-ASI LINC00449 LINCO1133 AP002387.2 AL135905.1 AC084809.2 ACO12435.2 AC008074.3

e G B e ol \/é( ol

AC019117.1 LINCO1291 LINCO2535 LINCOO605 MGAT3-AS1 AC006042.1

Figure S6. Direct correlation analysis between DEIncRNAs and DEGs. (A) Co-expression network
analysis of the positive correlation analysis between downregulated DEIncRNAs and selected
downregulated DEGs in pancreatic islets derived from RFX3 KO iPSCs. (B) Co-expression network
analysis of the positive correlation analysis between upregulated DEIncRNAs and selected upregulated

DEGs in pancreatic islets lacking RFX3.
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Figure S7: RFX3 overexpression rescues the expression of dysregulated ncRNAs in iPSC-
derived pancreatic islets lacking RFX3. (A) RT-qPCR validation of the effect of RFX3 OE on the
selected dysregulated DemiRs in RFX3 KO islets (n=4). (B) RT-qPCR validation of the effect of RFX3
OE on the selected dysregulated IncRNAs in RFX3 KO islets (n=4). Data are represented as mean +
SD. *p<0.05, **p<0.01, ***p<0.001, ns; non-significant.
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