SUPPLEMENTAL MATERIAL



Data S1.
SUPPLEMENTAL METHODS

Characterization of hiPSC-derived cardiomyocytes

Cells were cultured in Matrigel-coated plates with mTeSR-1 culture medium (Stemcell
Tech, USA) and passaged every 4-5 days. The protocol used to differentiate hiPSCs
into CMs has been described previously! 2. Briefly, undifferentiated hiPSCs were
expanded on a Matrigel-coated dish for 4 days; then, differentiation was induced by
culturing the cells with CHIR99021 in RPMI basal medium plus B27 without insulin
(B27-). Twenty-four hours later, the cells were recovered and cultured with RPMI basal
medium plus B27- for 2 days, in RPMI basal medium with B27— and the Wnt-signaling
inhibitor IWR-1 for 48 hrs, and in RPMI/B27- alone for 48 hrs; then, 5 uM insulin was
added. Beating cardiomyocytes usually appeared on day 8 of the differentiation
protocol, and hiPSC-CMs were characterized via immunostaining for the expression of
cardiac troponin T (cTnT), Connexin 43, and MLC2v.

Characterization of hiPSC-derived endothelial cells

hiPSCs were differentiated into ECs performed as previously described?® . Briefly, the
undifferentiated cells were treated with a GSK-3f inhibitor and ascorbic acid to induce
mesoderm differentiation. Five days later, cells that expressed CD34 (i.e.,hiPSC-derived
vascular progenitor cells [hiPSC-VPCs]) were collected via magnetic nanopatrticle
selection; then, the hciPSC-VCs were differentiated into ECs by culturing them on
fibronectin-coated flasks with EC-developmental medium (EGM2-MV; Lonza, Basel,
Switzerland). ECs were characterized via the expression of CD31, CD144.

Telomerase activity

Telomerase activity performed as previously described®. Briefly, Telomerase activity
was measured with a TRAPeze Telomerase Detection Kit (Cat# S7700, Millipore, Inc.);
the lysis buffer and inactivated hiPSCs were used as negative controls. Briefly, 1x10°
cells were added to 200 uL of 1x Chaps cell lysis buffer, incubated at 4°C for 30
minutes, and centrifuged at 14,000 rpm for 20 minutes; then, the supernatants were
collected and stored at =80 °C. Protein concentrations were determined by the Bradford
method and adjusted to 1 ug/uL; then, 1 pL of the protein sample was incubated at
30°C with 49 uL of Telomeric Repeat Amplification Protocol Reaction Mix (20 mM Tris-
HCI, pH 8.3, 1.5 mM MgClz, 63 mM KCI, 0.05% Tween-20, 1 mM EGTA, 0.05 mM
dNTP, and diethylpyrocarbonate-treated water) for 30 minutes and heated at 95°C for 5
minutes to inactivate the telomerase. The samples were amplified for 30 PCR cycles,
and each cycle consisted of denaturation at 95°C for 30 seconds, annealing at 59°C for
30 seconds, and extension at 72°C for 1 minute. The cycling period was followed by a
single extension period at 72°C for 7 minutes. The PCR products were separated on
12% non-denaturing polyacrylamide gels and stained with 1:10,000 GelRed nucleic acid
gel staining reagent (Cat# 41008, Biotium Inc), and the signal was visualized with a
Chemidoc imaging system (Cat# 17001402, Bio-Rad Laboratories Inc). Relative
telomerase activity was calculated as the ratio of the intensity of the telomerase product
ladder to that of the 36-base pair (bp) internal control band and was normalized to the



protein concentration in each sample. Quantification was performed with NIH Image-
J1.36b software.

Western blotting

Cells were lysed with RIPA buffer (Sigma) and protease inhibitors; then, proteins (10
Mg) were separated via 4-20% SDS-PAGE and Western-blotted with the corresponding
antibodies (Supplemental Table 1), Precast Protein Gels (Bio-Rad), and Trans-Blot
Turbo Mini PVDF Transfer Packs (Bio-Rad) as described previously®>. GAPDH protein
levels were also determined to confirm equal loading.

Transmission electron microscopy (TEM)

Spheroids were fixed with 2.5% (vol/vol) glutaraldehyde over night at 4 °C, followed with
three washes with PBS (15 min each) and post-fixed with 1% osmium tetroxide for 3 h.
The samples were washed in PBS, dehydrated in graded ethanol (50%, 70%, 90% and
100%) and then in propylene oxide for 10 min. Next, samples were embedded,
sectioned at about 70-nm thickness and stained with lead citrate. Micrographs were
captured using a Morgagni 268 transmission electron microscope (FEI Company, The
Netherlands) at 80 kV.

Mutation analysis

Multiple alignments of B2M and CIITA amino acid sequences from WT and KO
were done by Clustal®. Pathogenic potential of identified indel mutations WT and KO
hiPSC was predicted by different webservers such as EXPASy - Translate tool and
ATGpr".

Statistical Analysis

All values are expressed as mean * standard error of mean (SEM), and were tested for
significance level of type | error (P<0.05) via the Student’s t test or ANOVA for
differences between the values.



Table S1. Antibodies.

r

Polyclonal

Antigen Vendor Catalog# | Type WB IF FC Stim | PS
GAPDH Cell Signaling | 3683S Rabbit mAb | Yes
Technology
Anti-beta 2 | Abcam ab75853 Rabbit mAb | Yes Yes
Micro
globulin
Anti-CIITA | Abcam ab7541 Rabbit Yes
antibody polyclonal
Yes
Human Abcam ab91605 Rabbit mAb Yes
Cardiac
Troponin
T
NKX2.5 Thermo PA5-47322 | Goat Yes
Fisher

Polyclonal
Anti- Abcam ab191181 | Mouse mAb Yes
Human
Nuclear
Antigen
antibody
Anti-CD31 | Abcam ab28364 Rabbit Yes

polyclonal
Connexin | Abcam Ab11370 Rabbit Yes
43

polyclonal
MLC2- Proteintech 10906-1- Rabbit Yes
Ventricula AP




Technologies

Fitc- Jackson 715-095- Polyclonal Yes

donkey 150
ImmunoRese

anti- arch

mouse
Laboratory

Cy™3 Jackson 711-165- Polyclonal Yes

152

-donkey ImmunoRese

antirabbit | arch
Laboratory

Cy5- Jackson 715-175- Polyclonal Yes

donkey 150
ImmunoRese

anti- arch

mouse
Laboratory

CD28/49d | BD 346049 Yes
Biosciences

CD3 BD 346049 Yes
Biosciences

CD69 BD 346049 Yes
Biosciences

CDs8 Stemcell 187853 Yes
Technologies

CD4 Stemcell 17852 Yes

WB, Western Blotting; IF, Immunofluorescence Microscopy?; FC, Flow Cytometry; Stim,

T-cell Stimulation; PS, Positive Selection.




Figure S1. DNA sequence alignment of A) wild type B2M 4bp (B2M _WT _4bp) and
Knockout B2M 4bp insertion (B2M _KO _4bp); B) wild type B2M 14bp (B2M _WT
_14bp) and Knockout B2M 4bp deletion (B2M _KO _14bp). C) sgRNA 1 targeting B2M-
KO sequence chromatogram and red arrows indicate 10 bp deletion . D) ATGpr used to
predict which ATG is the initiation codon for) wild type B2M 10bp (B2M _WT _10bp) and
Knockout B2M 10bp deletion (B2M _KO _10bp). * aligned nucleotide bases.
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B2M WT ATGTCTCGCTCCGTGG----CCTTAGCTGTGCTCGCGCTACTCTCTCTTTCTGGCCTGGA
B2M KO 4bp ATGTCTCGCTCCGTGGCGCTCCTTAGCTGTGCTCGCGCTACTCTCTCTTTCTGGCCTGGA
Kok kK ok kK k kK ok ok ok kK k Kok Kk ok kK ok kK ok ok ok ok kK kK kK kK Kk kK ok kK ok kK ok Kk ok kK K
B2M WT GGCTATCCAGCGTACTCCAAAGATTCAGGTTTACTCACGTCATCCAGCAGAGAATGGAAA
B2M KO 4bp GGCTATCCAGCGTACTCCAAAGATTCAGGTTTACTCACGTCATCCAGCAGAGAATGGAAA
Kok kK ok kK ok kK ok k ko ok ko ok ko k kK ok ok ok kK ok k ko ok ko ok ko ok k ko kK ok k ko k ko ok kK kK ok Kk
B2M WT GTCAAATTTCCTGAATTGCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGTTGACTT
B2M KO 4bp GTCAAATTTCCTGAATTGCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGTTGACTT
Kok kK ok kK ok kK ok k ko ok ko ok ko k kK ok ok ok kK ok k ko ok ko ok ko ok k ko kK ok k ko k ko ok kK kK ok Kk
B2M WT ACTGAAGAATGGAGAGAGAATTGAAAAAGTGGAGCATTCAGACTTGTCTTTCAGCAAGGA
B2M KO 4bp ACTGAAGAATGGAGAGAGAATTGAAAAAGTGGAGCATTCAGACTTGTCTTTCAGCAAGGA
- Kok kK ok kK ok kK ok kK ok ok ko ok kK kK ok ok ok ok kK ok k ko ok ko ok ko ok ko kK ok k ko k ko ok ko k kK Kk
B2M WT CTGGTCTTTCTATCTCTTGTACTACACTGAATTCACCCCCACTGAAAAAGATGAGTATGC
B2M KO 4bp CTGGTCTTTCTATCTCTTGTACTACACTGAATTCACCCCCACTGAAAAAGATGAGTATGC
- Kk kK ok kK ok kK ok ok ok ok ok ok k ko k kK ok k ok ok k ok ok ok ok ok ok ok ok ko k ok ok ok ok ok ok ok ok ok ok k ok ok k kK ok ok
B2M WT CTGCCGTGTGAACCATGTGACTTTGTCACAGCCCAAGATAGTTAAGTGGGATCGAGACAT
B2M KO 4bp CTGCCGTGTGAACCATGTGACTTTGTCACAGCCCAAGATAGTTAAGTGGGATCGAGACAT
Kok kK ok kK ok kK ok k ko k ko k ko kK ok k ok ok k ok ok ok ok ok ok ok ok ok ko k ok ok ok ok ok ok ok ok ok ok ok k ko k kK ok Kk
B2M WT GTAA

B2M KO 4bp GTAA

* k kX



B
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B2M WT 14bp
B2M KO 1l4bp

B2M WT 14bp
B2M KO 14bp

B2M WT 14bp
B2M KO_14bp

B2M WT 14bp
B2M KO 14bp

GGCATTCCTGAAGCTGACAGCATTCGGGCCGAGATGTCTCGCTCCGTGGCCTTAGCTGTG
GGCATTCCTGAAGCTGACAGCATTCGGGCCGAGATGTC-————————————— TAGCTGTG

KAK KA AR AR A R A A A A AN A A A A A A A A A A A A A ARk kK * ok ok ok ok Kk kK

CTCGCGCTACTCTCTCTTTCTGGCCTGGAGGCTATCCAGCGTACTCCAAAGATTCAGGTT
CTCGCGCTACTCTCTCTTTCTGGCCTGGAGGCTATCCAGCGTACTCCAAAGATTCAGGTT

KA A KA AR AR A AR A A A AR A A A A A A AR AR AR A I A AR A A A A A A AR A AR A A AR A AR Ak kK

TACTCACGTCATCCAGCAGAGAATGGAAAGTCAAATTTCCTGAATTGCTATGTGTCTGGG
TACTCACGTCATCCAGCAGAGAATGGAAAGTCAAATTTCCTGAATTGCTATGTGTCTGGG

KA A A A AR AR AR A A A A AR A A A A A A AR AR A IR A I A AR A A A A A A AR A AR A A AR A AR A X kK

TTTCATCCATCCGACATTGAAGTTGACTTACTGAAGAATGGAGAGAGAATTGAAAAAGTG
TTTCATCCATCCGACATTGAAGTTGACTTACTGAAGAATGGAGAGAGAATTGAAAAAGTG

Ak hkhk Ak hkhkrhkhkhkhhkhkhkrhhkhhkhkrhhhkhkhdAhkhkrhhhhhkrhkhkhkhkrhkhkrhkkhkhkhhkrkhxkkxkkxk*x

GAGCATTCAGACTTGTCTTTCAGCAAGGACTGGTCTTTCTATCTCTTGTACTACACTGAA
GAGCATTCAGACTTGTCTTTCAGCAAGGACTGGTCTTTCTATCTCTTGTACTACACTGAA

kA hkhk Ak hkhhkhkhkhhkhkrhkhhhkrhkhkhkhdkhhkrhhkhkhhkrhkhkhhkrhkkhkrhkkhkhkhhkrkrhkxkkxk*x

TTCACCCCCACTGAAAAAGATGAGTATGCCTGCCGTGTGAACCATGTGACTTTGTCACAG
TTCACCCCCACTGAAAAAGATGAGTATGCCTGCCGTGTGAACCATGTGACTTTGTCACAG

kA hkkhkhkhkhhkhkhkhhkhhkrhhkhhhkrhhkhkhkhkdkhhkrhkhhhkrhkhkhhkrhkhkrhkkhkhhkrkrhkxkkxk*x

CCCAAGATAGTTAAGTGGGATCGAGACATGTAA
CCCAAGATAGTTAAGTGGGATCGAGACATGTAA

khkhkhkrkhkkrhkhkhkhkhkhkkrhkkhkrhkkhkrhkkhkkhkkhkxkkx



sgRNA targeting site

B2M_ NM_004048.2 3

5'GGCATICCTGAAGCTGACAGCATTCGGGCCGAGATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACT -3
3’-CCGTAAGGACTTCGACTGTCGTAAGCCCGGCTCTACAGAGCGAGGCACCGGAATCGACACGAGCGCGATGA -5

sgRNA1: TCCTGAAGCTGACAGCATTCGGG sgRNA2: CGCGAGCACAGCTAAGGCCACGG

GCATTCCTG/"AGCTGAC/\GCAITTCGGGCCGAGI/\TGTCTCGCTCCGTGGCCTTAGl

Control

sgRNA1
B2M-KO

10bp
deletion




. P
B6 A1 (5T ACCTIIIECAAAAT ATCCTGET X TCT

.B 2M-WT Query Sequence : QUERY

10bp 1 GGCATTCCTG AAGCTGACAG CATTCGGGCC GAGATGTCTC GCTCCGTGGC CTTAGCTGTG
61 CTCGCGCTAC TCTCTCTTTC TGGCCTGGAG GCTATCCAGC GTACTCCAAA GATTCAGGTT
121 TACTCACGTC ATCCAGCAGA GAATGGAMAG TCAAATTTCC TGAATTGCTA TGTGTCTGGG
181 TTTCATCCAT CCGACATTGA AGTTGACTTA CTGAAGAATG GAGAGAGAAT TGAAAAAGTG
241 GAGCATTCAG ACTTGTCTTT CAGCAAGGAC TGGTCTTTCT ATCTCTTGTA CTACACTGAA
301 TTCACCCCCA CTGAAAAAGA TGAGTATGCC TGCCGTGTGA ACCATGTGAC TTTGTCACAG
361 CCCAAGATAG TTAAGTGGGA TCGAGACATG TAA

. Identity to ORF || Sto
N : tabilit ————— |(Start/[Finish | —— . Sequence
i Kozak rule \Len codon
om & alﬁﬂlﬂm- ezakrule |y [ (bp), flene : “
(aa)
RSVALAVLALLSLSGLEATQRTPKIQVYSRHPAENGK SNFLNCYVSGF
1 0.47 1 GXXATGt 34 || 3% 119 Yes |HPSDIEVDLLKNGERIEKVEHSDLSFSKDWSFYLLYYTEFTPTEKDEYAC
RVNHVTLSQPKIVKWDRDM
2 0.84 2 AXATGG 143 || 160 6 Yes |[MESQIS
3 0.04 2 GXXATGt 17e || 211 14 Yes |[MCLGFIHPTLKLTY
[ 0.04 2 AXXATGG 218 || 337 49 Yes |IMERELKKWSIQTCLSARTGLSISCTTLNSPPLKKMSMPAY
5 0.04 2 AXXATGa 320 || 337 6 Yes |[MSMPAV

Query Sequence : QUERY

10bp

deletion 1 GGCATTCCTG AAGCTGACAG CATTCGGGCC GAGATGTCTC GCTCCGTGGC CTTAGCTGTG
61 CTCGCGCTAC TCTCTCTTTC TGGCCTGGAG GCTATCCAGC GTACTCCAAA GATTCAGGTT
121 TACTCACGTC ATCCAGCAGA GAATGGAAAG TCAAATTTCC TGAATTGCTA TGTGTCTGGG
181 TTTCATCCAT CCGACATTGA AGTTGACTTA CTGAAGAATG GAGAGAGAAT TGAAAAAGTG
241 GAGCATTCAG ACTTGTCTTT CAGCAAGGAC TGGTCTTTCT ATCTCTTGTA CTACACTGAA
381 TTCACCCCCA CTGAAAAAGA TGAGTATGCC TGCCGTGTGA ACCATGTGAC TTTGTCACAG
361 CCCAAGATAG TTAAGTGGGA TCGAGACATG TAA

ot || Identity_to Finis] ORF || Stop
I Q,QI.A' IG| Reliabilits|[Fr Kozak rule Len codon Sequence
from S'end IGRX (bp).|[ (bp). o
(aa)
MSRSVALAVLALLSLSGLEATQRTPK IQVYSRHPAENGKSNF LNCYVSGF
1 @.47 1 GXXATGt 34 || 390 119 Yes ||HPSDIEVDLLKNGERTEKVEHSDLSFSKDWSFYLLYYTEFTPTEKDEYAC
RVNHVTLSQPK TVKWDRDM
2 0.04 2 AXXATGG 143 || 160 6 Yes |[MESQIS
3 2.84 2 GXXATGE 17@ 211 14 Yes |[MCLGFIHPTLKLTY
4 e.04 2 AXXATGG 218 337 48 Yes |IMERELKKWSIQTCLSARTGLSISCTTLNSPPLKKMSMPAV
5 0.04 2 AXXATGa 328 337 6 Yes [MSMPAV




Figure S2. DNA sequence alignment of A) wild type CIITA 1bp (CITA _WT _1bp) and
Knockout CIITA 1bp insertion (B2M _KO _1bp); Protein sequence alignment of B) wild
type 3 different isoforms of CIITA of 1bp (CIITA _WT _1bp). C) CRISPR-Cas9 design of
CIITA gene knockout sgRNA 2&3. D) DNA sequence alignment of wild type 3 different
isoforms of CIITA of 1bp (CITA _WT _1bp). * aligned nucleotide and protein sequence.
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CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

ATGCGTT-GCCTGGCTCCACGCCCTGCTGGGTCCTACCTGTCAGAGCCCCAAGGCAGCTC
ATGCGTTTGCCTGGCTCCACGCCCTGCTGGGTCCTACCTGTCAGAGCCCCAAGGCAGCTC

KAk KkAkAKh, KAAAAAA A A AR AR A A A A A A A A kA Ak kA Ak hk kA Ak k kA Ak hkhkhkhk Ak Ak khkhkhkx k%

ACAGTGTGCCACCATGGAGTTGGGGCCCCTAGAAGGTGGCTACCTGGAGCTTCTTAACAG
ACAGTGTGCCACCATGGAGTTGGGGCCCCTAGAAGGTGGCTACCTGGAGCTTCTTAACAG

Ahhkhkhhh Ak hhkhhhkhkhkhhhkhkhkhhhhdhkhkhhhhkhkhhkhrhkhkhkhrhkhkhkhrhkhkhkhhkrkrxkkhkhhxx%

CGATGCTGACCCCCTGTGCCTCTACCACTTCTATGACCAGATGGACCTGGCTGGAGAAGA
CGATGCTGACCCCCTGTGCCTCTACCACTTCTATGACCAGATGGACCTGGCTGGAGAAGA

KA KA A AR KAA A A A AR A A A AR AR A A A Ak A Ak Ak kA Ak Ak A dkhk kA A hkhk kA Ak hkhkhkhkhkrkkhkhkkxx %k

AGAGATTGAGCTCTACTCAGAACCCGACACAGACACCATCAACTGCGACCAGTTCAGCAG
AGAGATTGAGCTCTACTCAGAACCCGACACAGACACCATCAACTGCGACCAGTTCAGCAG

Ak hkhkhkhhhkhkhkhkhhhkhkhkhkhhkhkhkhkhkhdhkhkhhhhkhkhhkhrhkhkhkhrhkhkhkhrrkhkkhkhhkhkrkkhkhhxx%

GCTGTTGTGTGACATGGAAGGTGATGAAGAGACCAGGGAGGCTTATGCCAATATCGCGGA
GCTGTTGTGTGACATGGAAGGTGATGAAGAGACCAGGGAGGCTTATGCCAATATCGCGGA

Ak hkhkhhhhkhkhkhkhhhkhkhkhkhhk bk hkhkhkhhkhkhkhhhhkhkhkhkhrhkhkhkhrhkhkhkhrhkhkhkhhkhkrkkhkhhxx%

ACTGGACCAGTATGTCTTCCAGGACTCCCAGCTGGAGGGCCTGAGCAAGGACATTTTCAT
ACTGGACCAGTATGTCTTCCAGGACTCCCAGCTGGAGGGCCTGAGCAAGGACATTTTCAT

KA KA A AR AR A A A AR A A A AR AR A A A Ak A A A Ak A Ak Ak A hkhk kA A hkhk kA Ak hkhkhkhkhkrkkhkhkkxx %k

AGAGCACATAGGACCAGATGAAGTGATCGGTGAGAGTATGGAGATGCCAGCAGAAGTTGG
AGAGCACATAGGACCAGATGAAGTGATCGGTGAGAGTATGGAGATGCCAGCAGAAGTTGG

Ak hkhkhkhhhkhkhkhkhhhk bk hkhkhhk bk hkhkhkhkdhkhkhhhhkhkhkhkhrhkhkhkhrhkhkhkhkrrhkkhkhhkhkrxkkhkhhxx*k

GCAGAAAAGTCAGAAAAGACCCTTCCCAGAGGAGCTTCCGGCAGACCTGAAGCACTGGAA
GCAGAAAAGTCAGAAAAGACCCTTCCCAGAGGAGCTTCCGGCAGACCTGAAGCACTGGAA

R S I R S S I I S I I I S S 2 I S S S R I S S S b I S S b R I S S S b R S S Sh b b S S Sh b b S

GCCAGCTGAGCCCCCCACTGTGGTGACTGGCAGTCTCCTAGTGGGACCAGTGAGCGACTG
GCCAGCTGAGCCCCCCACTGTGGTGACTGGCAGTCTCCTAGTGGGACCAGTGAGCGACTG

R S b S b R I S b b I I S b I I I S S I S S b S S S b S S b b b S S S S S S Sb b h S S S 2b b b S 4

CTCCACCCTGCCCTGCCTGCCACTGCCTGCGCTGTTCAACCAGGAGCCAGCCTCCGGCCA
CTCCACCCTGCCCTGCCTGCCACTGCCTGCGCTGTTCAACCAGGAGCCAGCCTCCGGCCA

Ak hkhkhkhhhkhkhkhkhhhk bk hkhkhhk Ak hkhkhkdhkhkhkhhhkhkhkhkhhhkhkhkhhkhkhkhkhkhhkhkhkhhkhkrkhxx k%%

GATGCGCCTGGAGAAAACCGACCAGATTCCCATGCCTTTCTCCAGTTCCTCGTTGAGCTG
GATGCGCCTGGAGAAAACCGACCAGATTCCCATGCCTTTCTCCAGTTCCTCGTTGAGCTG

Ak kA A Ak Ak A A kA Ak Ak A A kA hhk Ak hhhkhA kA h Ak hkhkhhkhrhkhkhkhrhkhkhkhrhkkhkdhkhkhrkrxkdkhhhxx*k

CCTGAATCTCCCTGAGGGACCCATCCAGTTTGTCCCCACCATCTCCACTCTGCCCCATGG
CCTGAATCTCCCTGAGGGACCCATCCAGTTTGTCCCCACCATCTCCACTCTGCCCCATGG

Ak Ak A Ak Ak A Ak kA Ak kA hA kA hhk Ak hhhhA kA hhhkhkhkh ko dkhkhkhrhkhkhkhkrhkkhkdhhkhrkrkdkhhhxx*k

GCTCTGGCAAATCTCTGAGGCTGGAACAGGGGTCTCCAGTATATTCATCTACCATGGTGA
GCTCTGGCAAATCTCTGAGGCTGGAACAGGGGTCTCCAGTATATTCATCTACCATGGTGA

Ahhkhkhkhhhkhkhkhkhhhk bk hkhkhhk bk hkhkhkhk Ak hkhkhhkhkhkhhkhkrhkhkhkhrhkhkhkhkrhkhkkhkhhkhkrxkkhkhhx*x*k
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GGTGCCCCAGGCCAGCCAAGTACCCCCTCCCAGTGGATTCACTGTCCACGGCCTCCCAAC
GGTGCCCCAGGCCAGCCAAGTACCCCCTCCCAGTGGATTCACTGTCCACGGCCTCCCAAC

KA KA AR AKAKA A A AR A A A AR A A A A A A A A A A A kA Ak kA Ak hk kA Ak k kA Ak khkhkhkhk Ak khkhkhkx k%

ATCTCCAGACCGGCCAGGCTCCACCAGCCCCTTCGCTCCATCAGCCACTGACCTGCCCAG
ATCTCCAGACCGGCCAGGCTCCACCAGCCCCTTCGCTCCATCAGCCACTGACCTGCCCAG

KA KA AR AKAKA A A AR A A A AR A A A A A AR A A A A kA Ak kA Ak hk kA Ak k kA Ak hkhkhkhkhk Ak khkhkhkxx %k

CATGCCTGAACCTGCCCTGACCTCCCGAGCAAACATGACAGAGCACAAGACGTCCCCCAC
CATGCCTGAACCTGCCCTGACCTCCCGAGCAAACATGACAGAGCACAAGACGTCCCCCAC

Ak hk kA h Ak hhkhhhkhkhkhdhhkhkhkhhhhkhkhkhhhhkhkhhkhrhkhkhkhrhkhkhkhrhkhkhkhhkhrkrxkkhkhhxx%

CCAATGCCCGGCAGCTGGAGAGGTCTCCAACAAGCTTCCAAAATGGCCTGAGCCGGTGGA
CCAATGCCCGGCAGCTGGAGAGGTCTCCAACAAGCTTCCAAAATGGCCTGAGCCGGTGGA

KA KA AR AKAKA A A AR A A A AR AR A A A AR A Ak A A kA Ak kA Ak hk kA Ak k kA Ak hkhkhkhk Ak Ak kkhkhkhx k%

GCAGTTCTACCGCTCACTGCAGGACACGTATGGTGCCGAGCCCGCAGGCCCGGATGGCAT
GCAGTTCTACCGCTCACTGCAGGACACGTATGGTGCCGAGCCCGCAGGCCCGGATGGCAT

Ak hkhkhhkhhkhkhkhkhhhkhkhkhkdhhk bk hkhkhkhhdhkhkhhhhkhkhhkhrhkhkhkhrhkhkhkhrhkhkhkhhkhkrkkhkhhxx%

CCTAGTGGAGGTGGATCTGGTGCAGGCCAGGCTGGAGAGGAGCAGCAGCAAGAGCCTGGA
CCTAGTGGAGGTGGATCTGGTGCAGGCCAGGCTGGAGAGGAGCAGCAGCAAGAGCCTGGA

Ak hkhkhkhhhkhkhkhkhhhk bk hkhkhhkhkhkhkhkhdhkhkhhhhkhkhhkhrhkhkhkhrhkhkkhkhrhrhkhkhhkrkrxkkhkhhxx%

GCGGGAACTGGCCACCCCGGACTGGGCAGAACGGCAGCTGGCCCAAGGAGGCCTGGCTGA
GCGGGAACTGGCCACCCCGGACTGGGCAGAACGGCAGCTGGCCCAAGGAGGCCTGGCTGA

KA KA A A AAKA A A A AR A A A AR AR A A A Ak A Ak A Ak A Ak Ak ddkhk kA A hkhk kA Ak hkhkhkhkhkrkkhkhkhxx*k

GGTGCTGTTGGCTGCCAAGGAGCACCGGCGGCCGCGTGAGACACGAGTGATTGCTGTGCT
GGTGCTGTTGGCTGCCAAGGAGCACCGGCGGCCGCGTGAGACACGAGTGATTGCTGTGCT

Ak hkhkhkhhhkhkhkhkhhhk bk hkhkhhkhkhkhkhkhdhkhkhhhhkhkhhkhrhkhkhkhrhkhkkhkhrhrhkhkhhkrkrxkkhkhhxx%

GGGCAAAGCTGGTCAGGGCAAGAGCTATTGGGCTGGGGCAGTGAGCCGGGCCTGGGCTTG
GGGCAAAGCTGGTCAGGGCAAGAGCTATTGGGCTGGGGCAGTGAGCCGGGCCTGGGCTTG

R S I R S S I I I b I S I S S S I S R S I S S S I S S S b S S b S S Sh 2 b E I S S 2 b b S

TGGCCGGCTTCCCCAGTACGACTTTGTCTTCTCTGTCCCCTGCCATTGCTTGAACCGTCC
TGGCCGGCTTCCCCAGTACGACTTTGTCTTCTCTGTCCCCTGCCATTGCTTGAACCGTCC

R I S I R S S S S S I I S I S S I S S S I S S S S S S IR S S b R S Sh 2 b E I S S 2b b b S

GGGGGATGCCTATGGCCTGCAGGATCTGCTCTTCTCCCTGGGCCCACAGCCACTCGTGGC
GGGGGATGCCTATGGCCTGCAGGATCTGCTCTTCTCCCTGGGCCCACAGCCACTCGTGGC

Ak hkkhkhkhhhkhkhkhkhhhkhkhkhhhkhkhkhhhkhkhkhhhkrhkhkhkhhrhkhkhhkrhkhkhkhkrrhkhkhhkrxkhkhhxx*

GGCCGATGAGGTTTTCAGCCACATCTTGAAGAGACCTGACCGCGTTCTGCTCATCCTAGA
GGCCGATGAGGTTTTCAGCCACATCTTGAAGAGACCTGACCGCGTTCTGCTCATCCTAGA

R S I R S B S e I S b I S I S S e I I S S I S S S I S S S IR S S Sh S S Sh 2 2h E I S S 2b b b S

CGGCTTCGAGGAGCTGGAAGCGCAAGATGGCTTCCTGCACAGCACGTGCGGACCGGCACC
CGGCTTCGAGGAGCTGGAAGCGCAAGATGGCTTCCTGCACAGCACGTGCGGACCGGCACC

Ahk kA h Ak Ak A A h Ak Ak Ak Ak kA hhkhAhkhhhhAhkhhhhkhkhkhhkhkrhkhkhkhrhkhkhkhrhkkhkdhhkhkrkkhkhhxx*k

GGCGGAGCCCTGCTCCCTCCGGGGGCTGCTGGCCGGCCTTTTCCAGAAGAAGCTGCTCCG
GGCGGAGCCCTGCTCCCTCCGGGGGCTGCTGGCCGGCCTTTTCCAGAAGAAGCTGCTCCG

Ahhkhkhkhhhkhkhkhkhhhkhkhkhkhhkhkhkhhkhkhkhkhkhkhkrhkhkhkhrdkhkhkhhrhkhkhkhkrdkhkhkhhkxkkxkkhkhhxx%

AGGTTGCACCCTCCTCCTCACAGCCCGGCCCCGGGGCCGCCTGGTCCAGAGCCTGAGCAA
AGGTTGCACCCTCCTCCTCACAGCCCGGCCCCGGGGCCGCCTGGTCCAGAGCCTGAGCAA

R B R R B S R A S R R S I S S I I I I S S S R S S S b S S S b i b 4



CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

GGCCGACGCCCTATTTGAGCTGTCCGGCTTCTCCATGGAGCAGGCCCAGGCATACGTGAT
GGCCGACGCCCTATTTGAGCTGTCCGGCTTCTCCATGGAGCAGGCCCAGGCATACGTGAT

R S b b b b S S S b b I S db b b I S Sh b e S S Sh b S S S b b S S S b b e S Sb b R e S S b b S b b I S S 4

GCGCTACTTTGAGAGCTCAGGGATGACAGAGCACCAAGACAGAGCCCTGACGCTCCTCCG
GCGCTACTTTGAGAGCTCAGGGATGACAGAGCACCAAGACAGAGCCCTGACGCTCCTCCG

KA KA AR AKAKA A A AR A A A AR A A A A A AR A A A A kA Ak kA Ak hk kA Ak k kA Ak hkhkhkhkhk Ak khkhkhkxx %k

GGACCGGCCACTTCTTCTCAGTCACAGCCACAGCCCTACTTTGTGCCGGGCAGTGTGCCA
GGACCGGCCACTTCTTCTCAGTCACAGCCACAGCCCTACTTTGTGCCGGGCAGTGTGCCA

Ak hk kA h Ak hhkhhhkhkhkhdhhkhkhkhhhhkhkhkhhhhkhkhhkhrhkhkhkhrhkhkhkhrhkhkhkhhkhrkrxkkhkhhxx%

GCTCTCAGAGGCCCTGCTGGAGCTTGGGGAGGACGCCAAGCTGCCCTCCACGCTCACGGG
GCTCTCAGAGGCCCTGCTGGAGCTTGGGGAGGACGCCAAGCTGCCCTCCACGCTCACGGG

KA KA AR AKAKA A A AR A A A AR AR A A A AR A Ak A A kA Ak kA Ak hk kA Ak k kA Ak hkhkhkhk Ak Ak kkhkhkhx k%

ACTCTATGTCGGCCTGCTGGGCCGTGCAGCCCTCGACAGCCCCCCCGGGGCCCTGGCAGA
ACTCTATGTCGGCCTGCTGGGCCGTGCAGCCCTCGACAGCCCCCCCGGGGCCCTGGCAGA

Ak hkhkhhkhhkhkhkhkhhhkhkhkhkdhhk bk hkhkhkhhdhkhkhhhhkhkhhkhrhkhkhkhrhkhkhkhrhkhkhkhhkhkrkkhkhhxx%

GCTGGCCAAGCTGGCCTGGGAGCTGGGCCGCAGACATCAAAGTACCCTACAGGAGGACCA
GCTGGCCAAGCTGGCCTGGGAGCTGGGCCGCAGACATCAAAGTACCCTACAGGAGGACCA

Ak hkhkhkhhhkhkhkhkhhhk bk hkhkhhkhkhkhkhkhdhkhkhhhhkhkhhkhrhkhkhkhrhkhkkhkhrhrhkhkhhkrkrxkkhkhhxx%

GTTCCCATCCGCAGACGTGAGGACCTGGGCGATGGCCAAAGGCTTAGTCCAACACCCACC
GTTCCCATCCGCAGACGTGAGGACCTGGGCGATGGCCAAAGGCTTAGTCCAACACCCACC

KA KA A A AAKA A A A AR A A A AR AR A A A Ak A Ak A Ak A Ak Ak ddkhk kA A hkhk kA Ak hkhkhkhkhkrkkhkhkhxx*k

GCGGGCCGCAGAGTCCGAGCTGGCCTTCCCCAGCTTCCTCCTGCAATGCTTCCTGGGGGC
GCGGGCCGCAGAGTCCGAGCTGGCCTTCCCCAGCTTCCTCCTGCAATGCTTCCTGGGGGC

Ak hkhkhkhhhkhkhkhkhhhk bk hkhkhhkhkhkhkhkhdhkhkhhhhkhkhhkhrhkhkhkhrhkhkkhkhrhrhkhkhhkrkrxkkhkhhxx%

CCTGTGGCTGGCTCTGAGTGGCGAAATCAAGGACAAGGAGCTCCCGCAGTACCTAGCATT
CCTGTGGCTGGCTCTGAGTGGCGAAATCAAGGACAAGGAGCTCCCGCAGTACCTAGCATT

R S I R S S I I I b I S I S S S I S R S I S S S I S S S b S S b S S Sh 2 b E I S S 2 b b S

GACCCCAAGGAAGAAGAGGCCCTATGACAACTGGCTGGAGGGCGTGCCACGCTTTCTGGC
GACCCCAAGGAAGAAGAGGCCCTATGACAACTGGCTGGAGGGCGTGCCACGCTTTCTGGC

R I S I R S S S S S I I S I S S I S S S I S S S S S S IR S S b R S Sh 2 b E I S S 2b b b S

TGGGCTGATCTTCCAGCCTCCCGCCCGCTGCCTGGGAGCCCTACTCGGGCCATCGGCGGL
TGGGCTGATCTTCCAGCCTCCCGCCCGCTGCCTGGGAGCCCTACTCGGGCCATCGGCGGC

Ak hkhkhkhhhkhkhkhkhhhk bk hkhkhhkhkhkhhhkdhkhkhhhhkhkhhkhrhkhkhkhrhkhkhkhkrhkhkkhkhhkhkrkkhkhhxx*k

TGCCTCGGTGGACAGGAAGCAGAAGGTGCTTGCGAGGTACCTGAAGCGGCTGCAGCCGGG
TGCCTCGGTGGACAGGAAGCAGAAGGTGCTTGCGAGGTACCTGAAGCGGCTGCAGCCGGG

R S I R S B S e I S b I S I S S e I I S S I S S S I S S S IR S S Sh S S Sh 2 2h E I S S 2b b b S

GACACTGCGGGCGCGGCAGCTGCTGGAGCTGCTGCACTGCGCCCACGAGGCCGAGGAGGC
GACACTGCGGGCGCGGCAGCTGCTGGAGCTGCTGCACTGCGCCCACGAGGCCGAGGAGGC

Ahk kA h Ak Ak A A h Ak Ak Ak Ak kA hhkhAhkhhhhAhkhhhhkhkhkhhkhkrhkhkhkhrhkhkhkhrhkkhkdhhkhkrkkhkhhxx*k

TGGAATTTGGCAGCACGTGGTACAGGAGCTCCCCGGCCGCCTCTCTTTTCTGGGCACCCG
TGGAATTTGGCAGCACGTGGTACAGGAGCTCCCCGGCCGCCTCTCTTTTCTGGGCACCCG

Ahhkhkhkhhhkhkhkhkhhhkhkhkhkh bk bk sk hkhk bk dhkhkhkhhkhkhkhhkhkrhkhkhkhkrhkhkhkhkrhkhkkhkhhkhkrxkkhkhhx*x*k

CCTCACGCCTCCTGATGCACATGTACTGGGCAAGGCCTTGGAGGCGGCGGGCCAAGACTT
CCTCACGCCTCCTGATGCACATGTACTGGGCAAGGCCTTGGAGGCGGCGGGCCAAGACTT

Ahk KA A Ak A A A h A A A Ak kA Ak hk kA hkhk kA Ak hkhkhkhkhk Ak hkhkh kA vk hkhk kA rhkhkhkhhkrkkxkkhhhxx*



CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CIITA WT
CIITA KO 1bp

CTCCCTGGACCTCCGCAGCACTGGCATTTGCCCCTCTGGATTGGGGAGCCTCGTGGGACT
CTCCCTGGACCTCCGCAGCACTGGCATTTGCCCCTCTGGATTGGGGAGCCTCGTGGGACT

KA KA AR AKAKA A A AR A A A AR A A A A A A A A A A A kA Ak kA Ak hk kA Ak k kA Ak khkhkhkhk Ak khkhkhkx k%

CAGCTGTGTCACCCGTTTCAGGGCTGCCTTGAGCGACACGGTGGCGCTGTGGGAGTCCCT
CAGCTGTGTCACCCGTTTCAGGGCTGCCTTGAGCGACACGGTGGCGCTGTGGGAGTCCCT

KA KA AR AKAKA A A AR A A A AR A A A A A AR A A A A kA Ak kA Ak hk kA Ak k kA Ak hkhkhkhkhk Ak khkhkhkxx %k

GCAGCAGCATGGGGAGACCAAGCTACTTCAGGCAGCAGAGGAGAAGTTCACCATCGAGCC
GCAGCAGCATGGGGAGACCAAGCTACTTCAGGCAGCAGAGGAGAAGTTCACCATCGAGCC

Ahkhkhk kA kA kA hhkhhhkhkhkhk bk hkhkhh bk hk kA hhkrhkhkhkhdhkhkhkhhrkhkhkhkhrhkhkhkhhrhkhkhxkxx%

TTTCAAAGCCAAGTCCCTGAAGGATGTGGAAGACCTGGGAAAGCTTGTGCAGACTCAGAG
TTTCAAAGCCAAGTCCCTGAAGGATGTGGAAGACCTGGGAAAGCTTGTGCAGACTCAGAG

KA KA A AR AR A A A AR A A A AR AR AR A AR AR A AR A A A A A A A A A A A A A A A A kA A A A Ak Ak k kK

GACGAGAAGTTCCTCGGAAGACACAGCTGGGGAGCTCCCTGCTGTTCGGGACCTAAAGAA
GACGAGAAGTTCCTCGGAAGACACAGCTGGGGAGCTCCCTGCTGTTCGGGACCTAAAGAA

Ak hkhk kA hhk bk hkhhhk bk hkhkhhdhkhkhkhdhkhkhkhhhkhkhkhkhhkhkhkhkhdhhkhkhkhkdrhkhkhkhhkhkrkhxx k%%

ACTGGAGTTTGCGCTGGGCCCTGTCTCAGGCCCCCAGGCTTTCCCCAAACTGGTGCGGAT
ACTGGAGTTTGCGCTGGGCCCTGTCTCAGGCCCCCAGGCTTTCCCCAAACTGGTGCGGAT

Ak hkhkhkhhhkhkhkhkhhhk bk hkhkhhkhkhkhkhkhdhkhkhhhhkhkhhkhrhkhkhkhrhkhkkhkhrhrhkhkhhkrkrxkkhkhhxx%

CCTCACGGCCTTTTCCTCCCTGCAGCATCTGGACCTGGATGCGCTGAGTGAGAACAAGAT
CCTCACGGCCTTTTCCTCCCTGCAGCATCTGGACCTGGATGCGCTGAGTGAGAACAAGAT

KA KA A A AAKA A A A AR A A A AR AR A A A Ak A Ak A Ak A Ak Ak ddkhk kA A hkhk kA Ak hkhkhkhkhkrkkhkhkhxx*k

CGGGGACGAGGGTGTCTCGCAGCTCTCAGCCACCTTCCCCCAGCTGAAGTCCTTGGAAAC
CGGGGACGAGGGTGTCTCGCAGCTCTCAGCCACCTTCCCCCAGCTGAAGTCCTTGGAAAC

Ak hkhkhkhhhkhkhkhkhhhk bk hkhkhhkhkhkhkhkhdhkhkhhhhkhkhhkhrhkhkhkhrhkhkkhkhrhrhkhkhhkrkrxkkhkhhxx%

CCTCAATCTGTCCCAGAACAACATCACTGACCTGGGTGCCTACAAACTCGCCGAGGCCCT
CCTCAATCTGTCCCAGAACAACATCACTGACCTGGGTGCCTACAAACTCGCCGAGGCCCT

R S I R S S I I I b I S I S S S I S R S I S S S I S S S b S S b S S Sh 2 b E I S S 2 b b S

GCCTTCGCTCGCTGCATCCCTGCTCAGGCTAAGCTTGTACAATAACTGCATCTGCGACGT
GCCTTCGCTCGCTGCATCCCTGCTCAGGCTAAGCTTGTACAATAACTGCATCTGCGACGT

R I S I R S S S S S I I S I S S I S S S I S S S S S S IR S S b R S Sh 2 b E I S S 2b b b S

GGGAGCCGAGAGCTTGGCTCGTGTGCTTCCGGACATGGTGTCCCTCCGGGTGATGGACGT
GGGAGCCGAGAGCTTGGCTCGTGTGCTTCCGGACATGGTGTCCCTCCGGGTGATGGACGT

Ak hkhkhkhhhkhkhkhkhhhk bk hkhkhhkhkhkhhhkdhkhkhhhhkhkhhkhrhkhkhkhrhkhkhkhkrhkhkkhkhhkhkrkkhkhhxx*k

CCAGTACAACAAGTTCACGGCTGCCGGGGCCCAGCAGCTCGCTGCCAGCCTTCGGAGGTG
CCAGTACAACAAGTTCACGGCTGCCGGGGCCCAGCAGCTCGCTGCCAGCCTTCGGAGGTG

R S I R S B S e I S b I S I S S e I I S S I S S S I S S S IR S S Sh S S Sh 2 2h E I S S 2b b b S

TCCTCATGTGGAGACGCTGGCGATGTGGACGCCCACCATCCCATTCAGTGTCCAGGAACA
TCCTCATGTGGAGACGCTGGCGATGTGGACGCCCACCATCCCATTCAGTGTCCAGGAACA

Ahk kA h Ak Ak A A h Ak Ak Ak Ak kA hhkhAhkhhhhAhkhhhhkhkhkhhkhkrhkhkhkhrhkhkhkhrhkkhkdhhkhkrkkhkhhxx*k

CCTGCAACAACAGGATTCACGGATCAGCCTGAGATGA
CCTGCAACAACAGGATTCACGGATCAGCCTGAGATGA

dAhhkkhkkhkhhrkhkkhkhkhkhrhkkhkhkhhkhkhkhkhkrrhkkhhkrhhkkkhkhx*x



B

CIITA Isol
CIITA Iso2
CIITA Iso3

CIITA Isol
CIITA Iso2
CIITA Iso3

CIITA Isol
CIITA IsoZ2
CIITA Iso3

CIITA Isol
CIITA IsoZ2
CIITA Iso3

CIITA Isol
CIITA IsoZ2
CIITA Iso3

CIITA Isol
CIITA IsoZ2
CIITA Iso3

CIITA Isol
CIITA IsoZ2
CIITA Iso3

CIITA Isol
CIITA IsoZ2
CIITA Iso3

CIITA Isol
CIITA Iso2
CIITA Iso3

CIITA Isol
CIITA Iso2
CIITA Iso3

MRCLAPRPAGSYLSEPQGSSQCATMELGPLEGGYLELLNSDADPLCLYHFYDOMDLAGEE
MRCLAPRPAGSYLSEPQGSSQCATMELGPLEGGYLELLNSDADPLCLYHFYDOMDLAGEE
MRCLAPRPAGSYLSEPQGSSQCATMELGPLEGGYLELLNSDADPLCLYHFYDOMDLAGEE

KK AR AR A A KR A AR A A KA A AA A A A KA A KA A KA AR A A I AR I AR I AR A AR A AR A AR A AR A,k K

EIELYSEPDTDTINCDQFSRLLCDMEGDEETREAYANIAELDQYVFQDSQLEGLSKDIFI
EIELYSEPDTDTINCDQFSRLLCDMEGDEETREAYANIAELDQYVFQDSQLEGLSKDIFK
EIELYSEPDTDTINCDQFSRLLCDMEGDEETREAYANIAELDQYVFQDSQLEGLSKDIFK

KK A AR AR A A AR AR A AR A A KA A A A A A A A KA A I A A I A AR A A A A A A AR A AR A AR A AR A A XA KK

EHIGPDEVIGESMEMPAEVGOKSQKRPFPEELPADLKHWKPAEPPTVVTGSLLVGPVSDC
HIG-PDEVIGESMEMPAEVGOKSQKRPFPEELPADLKHWKPAEPPTVVTGSLLVGPVSDC
HIG-PDEVIGESMEMPAEVGOKSQKRPFPEELPADLKHWK-—----=-—-—————-—-———————

KAKAIAKAKRAA I AA KA A I A XA A XA AR A AR A A XA A XA KK

STLPCLPLPALFNQEPASGOMRLEKTDQIPMPFSSSSLSCLNLPEGPIQFVPTISTLPHG
STLPCLPLPALFNQEPASGOMRLEKTDQIPMPFSSSSLSCLNLPEGPIQFVPTISTLPHG
————————————————————————————— PVPFSSSSLSCLNLPEGPIQFVPTISTLPHG

KekhkAk khkAkhkhkAhkhkAhkhkAh A A XA A XA XAk h A XK Kk

LWQISEAGTGVSSIFIYHGEVPQASQVPPPSGFTVHGLPTSPDRPGSTSPFAPSATDLPS
LWQISEAGTGVSSIFIYHGEVPQASQVPPPSGFTVHGLPTSPDRPGSTSPFAPSATDLPS
LWQISEAGTGVSSIFIYHGEVPQASQVPPPSGFTVHGLPTSPDRPGSTSPFAPSATDLPS

KRR AR AR A AR A AR A AR A A KR A A KN A A A A AN A A A AR A A A A A I A A A A AN A R A AR A AR A AR A A XK

MPEPALTSRANMTEHKTSPTQCPAAGEVSNKLPKWPEPVEQFYRSLODTYGAEPAGPDGI
MPEPALTSRANMTEHKTSPTQCPAAGEVSNKLPKWPEPVEQFYRSLODTYGAEPAGPDGI
MPEPALTSRANMTEHKTSPTQCPAAGEVSNKLPKWPG-—----—-—=—--—-———————————

KKK KAKAKRKAA I AA KA A KA XA AR KA AX A AR A A XA A XA KK

LVEVDLVQARLERSSSKSLERELATPDWAERQLAQGGLAEVLLAAKEHRRPRETRVIAVL
LVEVDLVQARLERSSSKSLERELATPDWAERQLAQGGLAEVLLAAKEHRRPRETRVIAVL

GKAGQGKSYWAGAVSRAWACGRLPQYDEFVESVPCHCLNRPGDAYGLODLLESLGPQPLVA
GKAGQGKSYWAGAVSRAWACGRLPQYDEFVESVPCHCLNRPGDAYGLODLLESLGPQPLVA

ADEVEFSHILKRPDRVLLILDGFEELEAQDGFLHSTCGPAPAEPCSLRGLLAGLFQKKLLR
ADEVFSHILKRPDRVLLILDGFEELEAQDGFLHSTCGPAPAEPCSLRGLLAGLFQKKLLR

GCTLLLTARPRGRLVQSLSKADALFELSGEFSMEQAQAYVMRYFESSGMTEHQDRALTLLR
GCTLLLTARPRGRLVQSLSKADALFELSGEFSMEQAQAYVMRYFESSGMTEHQDRALTLLR



CIITA Isol
CIITA Iso2
CIITA Iso3

CIITA Isol
CIITA Iso2
CIITA Iso3

CIITA Isol
CIITA Iso2
CIITA Iso3

CIITA Isol
CIITA Iso2
CIITA Iso3

CIITA Isol
CIITA Iso2
CIITA Iso3

CIITA Isol
CIITA Iso2
CIITA Iso3

CIITA Isol
CIITA Iso2
CIITA Iso3

CIITA Isol
CIITA Iso2
CIITA Iso3

CIITA Isol
CIITA Iso2
CIITA Iso3

DRPLLLSHSHSPTLCRAVCQLSEALLELGEDAKLPSTLTGLYVGLLGRAALDSPPGALAE
DRPLLLSHSHSPTLCRAVCQLSEALLELGEDAKLPSTLTGLYVGLLGRAALDSPPGALAE

LAKLAWELGRRHOSTLOEDQFPSADVRTWAMAKGLVOQHPPRAAESELAFPSFLLQCFLGA
LAKLAWELGRRHOSTLOEDQFPSADVRTWAMAKGLVQHPPRAAESELAFPSFLLOQCFLGA

LWLALSGEIKDKELPQYLALTPRKKRPYDNWLEGVPRFLAGLIFQPPARCLGALLGPSAA
LWLALSGEIKDKELPQYLALTPRKKRPYDNWLEGVPRFLAGLIFQPPARCLGALLGPSAA

ASVDRKOKVLARYLKRLOPGTLRARQLLELLHCAHEAEEAGIWQHVVQELPGRLSFLGTR
ASVDRKOKVLARYLKRLOPGTLRARQLLELLHCAHEAEEAGIWQHVVQELPGRLSFLGTR

LTPPDAHVLGKALEAAGQDFSLDLRSTGICPSGLGSLVGLSCVTRFRAALSDTVALWESL
LTPPDAHVLGKALEAAGQDFSLDLRSTGICPSGLGSLVGLSCVTRFRAALSDTVALWESL
———————————————————————————————— LAWSPCLGLRPSLHRAALSDTVALWESL

* . kkkkkkhkhkkkhkhkk Kk Kk kK

QOHGETKLLOAAEEKFTIEPFKAKSLKDVEDLGKLVQTQRTRSSSEDTAGELPAVRDLKK
QOHGETKLLOAAEEKFTIEPFKAKSLKDVEDLGKLVQTQRTRSSSEDTAGELPAVRDLKK
QQHGETKLLQAAEEKFTIEPFKAKSLKDVEDLGKLVQTQRTRSSSEDTAGELPAVRDLKK

KA KR AR AR AR A AR A AR AR A A KRR AR KA AR A AR A AR A A A AR A AR AR A A AR AR A A Ak A Ak Ak k kK

LEFALGPVSGPQAFPKLVRILTAFSSLOQHLDLDALSENKIGDEGVSQLSATFPQLKSLET
LEFALGPVSGPQAFPKLVRILTAFSSLOQHLDLDALSENKIGDEGVSQLSATFPQLKSLET
LEFALGPVSGPQAFPKLVRILTAFSSLOHLDLDALSENKIGDEGVSQLSATFPQLKSLET

LR S R I b b I S b 3 Sb b I S b I Sb b S S S S S b I SE b S Sb I S b S SR S b S Sb I Sb b b Sb db b Sb b b Sb b I Sb 2 Y

LNLSONNITDLGAYKLAEALPSLAASLLRLSLYNNCICDVGAESLARVLPDMVSLRVMDV
LNLSONNITDLGAYKLAEALPSLAASLLRLSLYNNCICDVGAESLARVLPDMVSLRVMDV
LNLSONNITDLGAYKLAEALPSLAASLLRLSLYNNCICDVGAESLARVLPDMVSLRVMDV

KA KA A KA AR A AR AR A A A A AR A A AR A AR A AR AR A A AR AR AR A AR A A AR A Ak Ak Ak Ak Ak Ak, k%

QYNKFTAAGAQQLAASLRRCPHVETLAMWTPTIPEFSVQOEHLQOQODSRIST
QYNKFTAAGAQQLAASLRRCPHVETLAMWTPTIPEFSVQOEHLQOQODSRIST
QYNKFTAAGAQQLAASLRRCPHVETLAMWTPTIPFSVQEHLOQQDSRISL

LRI R e SE b e S b I Sb b I S 2 I Sb b I S b I S b I SE S 2E S S S b Sb b S b I S 2b I S 2b I S 4



sgRNA2: TGGCACACTGTGAGCTGCCTTGG

D

CIITA Isol
CIITA Iso2
CIITA iso3

CIITA Isol
CIITA Iso2
CIITA iso3

CIITA Isol
CIITA Iso2
CIITA iso3

CIITA Isol
CIITA Iso2
CIITA iso3

CIITA Isol
CIITA Iso2
CIITA iso3

CIITA Isol
CIITA Iso3
CIITA Iso2

sgRNA targeting site

ATGCGTTGCCTGGCTCCACGCCCTGCTGGGTCCTACCTGTCAGAGCCCCAAGGCAGCTCA
ATGCGTTGCCTGGCTCCACGCCCTGCTGGGTCCTACCTGTCAGAGCCCCAAGGCAGCTCA
ATGCGTTGCCTGGCTCCACGCCCTGCTGGGTCCTACCTGTCAGAGCCCCAAGGCAGCTCA

KA KR A KA A KRR AR A AR A KRR A AR AR KA AR A AR A AR AR A AR A AR AR A A AR AR A A ARk A Ak Ak k kK

CAGTGTGCCACCATGGAGTTGGGGCCCCTAGAAGGTGGCTACCTGGAGCTTCTTAACAGC
CAGTGTGCCACCATGGAGTTGGGGCCCCTAGAAGGTGGCTACCTGGAGCTTCTTAACAGC
CAGTGTGCCACCATGGAGTTGGGGCCCCTAGAAGGTGGCTACCTGGAGCTTCTTAACAGC

KA KA AR A AR A AR A AR AR A A A A A AR A AR A AR AR AR AR AR A AR AR A A ARk A Ak Ak Ak kA kA kk k%

GATGCTGACCCCCTGTGCCTCTACCACTTCTATGACCAGATGGACCTGGCTGGAGAAGAA
GATGCTGACCCCCTGTGCCTCTACCACTTCTATGACCAGATGGACCTGGCTGGAGAAGAA
GATGCTGACCCCCTGTGCCTCTACCACTTCTATGACCAGATGGACCTGGCTGGAGAAGAA

LR S R I S b I Sb b I Sb b I S I I Sb b S S S S S b SE b S SE 2R I S b S SR S S I S b S b I Sb db b Sb db b Sb b I Sb 2b 3

GAGATTGAGCTCTACTCAGAACCCGACACAGACACCATCAACTGCGACCAGTTCAGCAGG
GAGATTGAGCTCTACTCAGAACCCGACACAGACACCATCAACTGCGACCAGTTCAGCAGG
GAGATTGAGCTCTACTCAGAACCCGACACAGACACCATCAACTGCGACCAGTTCAGCAGG

KA KA A AR A AR A AR AR A AR A AR A A A A A A A A AR AR AR AR AR AR A AR A A AR A Ak Ak Ak Ak Ak Ak, k%

CTGTTGTGTGACATGGAAGGTGATGAAGAGACCAGGGAGGCTTATGCCAATATCGCGGAA
CTGTTGTGTGACATGGAAGGTGATGAAGAGACCAGGGAGGCTTATGCCAATATCGCGGAA
CTGTTGTGTGACATGGAAGGTGATGAAGAGACCAGGGAGGCTTATGCCAATATCGCGGAA

LR R I b b I S b I S b I S I I Sb b S S I S SR S b e Sb b I S IR I S b I Sb b b S b S SE S Sb I Sb db I Sb b Sb db I S 2 3

TCGGAGGTGTCCTCATGTGGAGACGCTGGCGATGTGGACGCCCACCATCCCATTCAGTGT
TCGGAGGTGTCCTCATGTGGAGACGCTGGCGATGTGGACGCCCACCATCCCATTCAGTGT
TCGGAGGTGTCCTCATGTGGAGACGCTGGCGATGTGGACGCCCACCATCCCATTCAGTGT

NM_001286402.1

sgRNA3: GCCCCTAGAAGGTGGCTACCTGG
5’- CCAAGGCAGCTCACAGTGTGCCACCATGGA  ======- /[-——- GGGGCCCCTAGAAGGTGGCTACCTGGAGCES’
3= GGTTCCGTCGAGTGTCACACGGTGGTACCT - ====-- /[ CCCCGGGGATCTTCCACCGATGGACCTCGAS'



KK R AR A AR A AR A AR AR A AR A AR A AR A AR A AR A AR A AR AR A AR A AN A A AR A A A A A A AR A XK

CIITA Isol CCAGGAACACCTGCAACAACAGGATTCACGGATCAGCCTGAG
CIITA Iso3 CCAGGAACACCTGCAACAACAGGATTCACGGATCAGCCTGAG
CIITA Iso2 CCAGGAACACCTGCAACAACAGGATTCACGGATCAGCCTGAG

KKK AR KR AR A AR A AR A AR A AR A AR AR KA A AR A AR A AR AR A AR ARk Rk Kk



Supplemental Video Legends:

Video S1. WT hiPSC differentiated cardiomyocytes derived spheroid synchronous
contractile activity of individual spheroids in culture. Best viewed with Windows Media

Player.

Video S2. KO hiPSC differentiated cardiomyocytes derived spheroid synchronous
contractile activity of individual spheroids in culture. Best viewed with Windows Media

Player.

Video S3. WT spheroid co-culture with PBMC for 5 days will result in the loss of
spontaneous and synchronous contractile activity of individual spheroids in culture. Best

viewed with Windows Media Player.

Video S4. KO spheroid co-culture with PBMC for 5 days will result in no change of
spontaneous and synchronous contractile activity of individual spheroids in culture. Best

viewed with Windows Media Player.
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