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Figure S1. Chicken Tapasin can be expressed in high yields with improved stability. A. Size
exclusion chromatography (SEC) traces of human (h) and chicken (ch) Tapasin proteins
expressed in insect cells. The protein peaks are indicated by the arrow and were further validated
by SDS-PAGE analysis. The additional peaks correspond to protein aggregates (40-70 min). B.
Differential scanning fluorimetry (DSF) of human versus chicken Tapasin. Melting temperatures

are in degrees Celsius (Ty,). Data are mean + SD obtained from n = 3 independent experiments.
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Figure S2. Binding levels of human and chicken Tapasin on HLA single antigen beads. A.
Similar levels of peptide-loaded MHC-I molecules on the beads were observed upon staining
with the primary anti-HLA class I antibody W6/32 conjugated with PE (Biolegend, 311406). B.
Bar graph showing the binding levels of tetramerized hTAPBPR™® (negative control) to 97
different HLA allotypes on the SABs expressed as logarithm of Mean Fluorescence Intensity
(MFI). The plotted data are mean + SD of n = 3 independent experiments.



B1 B2
—

7TUE —
1 19 20 30
hTapasin . .[[]......... GPRAVIEMWFVEDASGKGT. . . . . AKRPGAMLIRQGPG. . . o v v v ..
chTapasin ASPIPPP . . ... .. PJAP V|R[MA L|L|E|GIVGRG|GGLPGGGNARPALMRFGGDAE . . . . . . ... ..
hTAPBPR . K[P|HP AEGQWRAVD[VV L{D[8JF L{V|K[D|GAHR|GAILAS SEDRARA|SHMVLKQVPVLDDGSLEDFTD
chTAPBPR VE|GILTPVPELRRVDVV LG[ES Y[V/WE/GGLS|RAFGGSEH . .[PATHMVLRIGLSVTDDGTLGDVTD
AAAA A AAA
B3 ol B4 nl
7TUE —_— 200000Q..9 — 200
40 59 60 79 °
.R

hTAPBPR FQGIG[TL . AQD[D)4P(I|I|F|EASVD|LVIQ IPQAEALLHADCSGKEVT@AI SRY[FLOMTE . . . ...
chTAPBPR YE I|PJQADHS S|SIP|I|I[FEASEIQILIVIS IIPYAIEALLHVDCSGEEV|S[S]L SPY|SFIQQEG. . . . . .

8
hTapasin . . E[F|p P RP D LPEJED]Y[DsHDPRIGRLIQARF . . RR)YPRGAPAPHGIMSRF|VPPASAKWASG
chTapasin . . T|.|P PEP GP[EIJENVT|FNIV s DlpjwiGlT L. .|.|. . TPLIGVPPRTP P|S/3L N[P|T|NP|O|TGSDPWSRP

A A A A

2 Bs 36
7TUE RoXoXo} — e N
90 100 110 120 130
hTapasin LTPAQNCPR[AILDGARJLMVSI|SSPVLSL. .SS[LLRP . . . v vt v v v v v vennn QPEP[QQEPV
chTapasin LHPDARSPP|TAGGQWVAAVIGTPOY « v v v v ofe v ofe v v v v v v v GVTAL[LQGIGMGTE
hTAPBPR . . . . ... TTVKTAARFMANVIQVSGGGPSISLIVMKTPR. . . . VAKNEVLWHP T[LINL|P L|SPQ
ChTAPBPR . . . ... .NGLJCSAS|YFLATIRLSSGIS.IVLLLRGPSCSSQKEGHDVTLHPK|LRIPMSKE
p7 B8 B11
TTUE = =i  — R
149 15(_) 18(_)
hTapasin [L T T|MA TV L[T VL T|H[T|P[AP RV DR|LADL|SEAYMPP TSEAASSLAREGP PP F GLEREIRMH
chTapasin |G T I|T AANA LA VL T|H[T[P|T L RIA[R V[&S|P|I[H}H C|A}3A A P 14S SF . . V[LioAsH 6N
hTAPBPR |G T VIR T AN4E F|Q VM T|Q|T|Q|S L S[F|L L{&s|s|a|spD clcigs M Al 14G LD L I S|VjoRipsiLle]lH
chTAPBPR |G T LIL T TN4E F|Q S S S|N[N|T|S L RIT|R L{g]S|S|I|TpAD C[H}JA L A )4S F LLS S|LIAMARH
A A
p12 p13 B14
7TUE — — — -
200 210 220 230 240

hTapasin L[EK[€H L L|L AR|TP[GLING[QMP . . AR QEG[A]. V[A|FAAWPIDDEP WGP W T GNIG T F|wi#P T[V Q[P F[QIYe
chTapasin R[EA[ERVLILA[YDS|STARJAP . . .RATPGAELLLGTRPIG. . . . . DGVTA[VTLRMARP S|P G|DjAe
hTAPBPR K[ER[EO LV|Y SW|TAIGQGQAIV . RKGATILEPAQLIGMARIY. . . .. ... ... A S L|THAP G|L T|I Q|D}fe]

chTAPBPR R[€S[e]R S LIFR[Y[RVIGNAG|LITAQPK[VHVD[VEQLILGNGY. . . . . . .. ... A S L)TIQ E|A T|V N[D e

AAAAAA
Bis B16 B17 p18
7TUE — — -
269 279 289 29(? 309
hTapasin f@qLATI|HLP YLQG[e]V T|L EMA(V|Y K[P)AK\S|LM[P|A|T LAIRAAP GE[A|P PEML[HLIV|SH Fpe4 S G|G[L|E
chTapasin 4T CSV|IFLPHGHT[®]T VL QMH|V|F E[P)3 KN T|L{S|IPKINLV|VA . . PGMSAEMR[MHV|S|GFpe4LD|. VT
hTAPBPR 4TI CQIITTSLYRA[Q I|T QMN|I(QA(SIZKMRILIS|LANEA|. . . . .. LILP TpAI[MD(I|A|G Yp44L D|. |VIV
chTAPBPR IR4ICLVISTAQHQV[eJHN|I OML|V|SEPIERWR|VIFPITEASILK. . RDE|TI THHT[N|I|A|G Yp@4LD|.|I|S
A A A A A A A A A AAA A AAAA A
B19 B20 p21 B22
31(? 329 33(_) 349 359 36(_)
hTapasin \WE\E|LIRIGIGP|GGRSQKIAE . . . GQRWLEJA LJIH|H S|D[efS VEJL S|G H[L Q P|P P|V|T T E|Q|H|G A|RP4A[&R|T
chTapasin I TORRIAIGGISGTSR|SPRDTVMD SWTEGHJSQAAD[ET YSJRTIAAJARL|I P|A[RP Q[H|H|GD|VE4S (& V|V
hTAPBPR (YT TIREIEILGGS . PA|IQ[VSGA . . . .SFHRSLBIQISVA[ET YR I S|SSILTA|. E[.|. PG|S|A[GA|[Tp4TQ|V
chTAPBPR MSUTIQKTPEDEVEIISIPSNT . . . . RFEISHBIIOISOD[ET YRJIN|SY|L SV|. N|LJATA|QA|P A|TR4T[&H|V
AAAA A
B23
7TUE »

—_—
370 380

hTapasin Hi:{P SPAP AISGR[SAEV|TL|. . . . . . . . ...
chTapasin TE{TAMAKP MR|VSVRILLILAGTEGPHLED
hTAPBPR TE{I SMMEEIP LIGAS|ITQVVIPPERR. . . . . .
chTAPBPR SEIVAMEAP I|S|I SITHLKAPEHT. .ELE.



Figure S3. Sequence alignment of human and chicken Tapasin and TAPBPR. Alignment of
the luminal domains of human Tapasin (hTapasin; UniProt: O15533), chicken Tapasin
(chTapasin; UniProt: A4F5A9), human TAPBPR (hTAPBPR; UniProt: Q9BX59), and chicken
TAPBPR (chTAPBPR; NP _001382952.1). Conserved or polymorphic residues between human
and chicken Tapasin on the interface with HLA-B*37:01 are shown in black or red, respectively.
The secondary structure of human Tapasin (PDB ID: 7TUE) is provided as reference (1).

Conserved residues are marked in blue boxes. Alignment was performed in ClustalOmega (2)

and processed in ESPript (3).
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Figure S4. Chicken Tapasin interactions are restricted to the open, empty B*37:01. SPR

sensorgrams of varying concentrations of soluble wild-type A. peptide-loaded, and B. -deficient

B*37:01 or C. open, peptide-loaded B*37:01 flown over a streptavidin chip coupled with

biotinylated chTapasin. Injection and washing start points are indicated by arrows. RU,

resonance units. The plotted data are mean + SD of n = 3 independent experiments.
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Figure SS5. The open B*37:01/chTapasin complex is peptide receptive. Association profile of
the fluorophore-conjugated peptide prcKEDLRVSSF (10 nM) to a series of A. open, empty
B*37:01, and B. open B*37:01/chTapasin complex concentrations. The data were fitted to a one-
phase association model. Data from n=3 technical replicates are plotted. FP, fluorescence

polarization.



Table S1. Summary of MHC-I contact residues with hTapasin (4) from all HLA allotypes on the

SABs. We can distinguish 12 distinct groups (A-L) based on their polymorphic sites (P), which

are highlighted in bold in the amino acid sequence.

Group

HLA allotypes

Amino Acid Position [111, 113, 127,

128, 131, 135, 136, 141, 142, 144, 145,

193, 195, 197, 200, 202, 212, 225, 226,
229,231, 234, 244, 248]

B*37:01,
B*15:02,
B*27:08,
B*45:01,
B*50:01

B*14:01,
B*15:13,
B*44:02,
B*47:01,

B*14:02,
B*27:05,
B*44:03,
B*49:01,

RYNESAAQIQRPSHTRETQEVRWYV

B*15:01, B*15:03, B*15:10,
B*15:11, B*¥15:12, B*15:16,
B*18:01, B*35:01, B*38:01,
B*39:01, B*46:01, B*51:01,
B*51:02, B*¥52:01, B*53:01,
B*54:01, B*55:01, B*56:01,
B*57:01, B*57:03, B*58:01,
B*59:01, B¥*67:01, B*78:01,
B*82:01

Y113H

RHNESAAQIQRPSHTRETQEVRWV

A*30:01, A*30:02, B*73:01,
C*02:02, C*03:02, C*03:03,
C*03:04, C*04:01, C*05:01,
C*06:02, C*07:02, C*08:01,
C*12:03, C*14:02, C*17:01,
C*18:02

S131R

RYNERAAQIQRPSHTRETQEVRWV

B*07:02, B*08:01, B*40:01,
B*40:02, B*40:06, B*41:01,
B*42:01, B*48:01, B*81:01,
C*15:02

Y113H, S131R

RHNERAAQIQRPSHTRETQEVRWV

A*01:01, A*03:01, A*11:01,
A*11:02, A*36:01, A*80:01

S131R, Q144K

RYNERAAQIKRPSHTRETQEVRWV

A*25:01, A*26:01, A*29:01,
A*29:02, A*31:01, A*32:01,
A*33:01, A*33:03, A*34:01,
A*34:02, A*43:01, A*66:01,
A*66:02, A*74:01

S131R, P193A

RYNERAAQIQRASHTRETQEVRWV

)

C*16:01

S131R, P193L

RYNERAAQIQRLSHTRETQEVRWV

==

B*13:01, B*¥13:02

Y113H, R145L

RHNESAAQIQLPSHTRETQEVRWV

L]

A*23:01

N127K, S131R

RYKERAAQIQRPSHTRETQEVRWV

A*24:02, A*24:03

N127K,
S131R, Q144K

RYKERAAQIKRPSHTRETQEVRWV

A -~

A*02:01, A*02:03, A*02:06,

N127K,

RYKERAAQTKHASHTRETQEVRWV




A*68:01, A*68:02, A*69:01

SI31R, 1142T,
Q144K,
R145H, P193A

C*01:02

V248M

RYNERAAQIQRPSHTRETQEVRWM
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