OVays7.964 ; Native-short OVayg 560 ; Native-long
H-SIINFEKL-OH H-EVSGLEQLE-SIINFEKL-TEWTS-OH
R, =6.85 min R, = 12.08 min
|
. D .

OVayyg.969 (IVa); Isovaline [J] OVa y45.566 (Val); Valine [V]
H-EJSGJEQU-SIINFEKL-JEJTS-OH Iva ctrl - H-EVSGVEQLV-SIINFEKL-VEVTS-OH
R, = 14.9 min R, = 12.31 min

|

f .
OVa 443566 (Aib); a-Aminoisobutyric acid [U] & OVa 445566 (Al3); Alanine [A]
H-EUSGUEQLU-SIINFEKL-UEUTS-OH Aib ctrl - H-EASGAEQLA-SIINFEKL-AEATS-OH
R;=13.23 min R;=11.27 min

Supplementary Figure 1. Preparative RP-HPLC methods and traces. Crude peptides were purified by
Preparative RP-HPLC using an Agilent 1260 system and A: Phenomenex Luna C18(2) preparative
column (5 pum. 100 A, 21 mm x 250 mm D x L) or B-F: Phenomenex Jupiter C18 preparative column (5
um. 300 A, 21 mm x 250 mm D x L) using an optimised gradient.



Ova.,,_?_,s_. ; Native-short - H-SIINFEKL-OH

UV 210 nm - R, =13.9 min - purity 99%
MS spectrum of peak at 13.9 min

Mass calc. for CygHygN;o0;5 [M+H]* = 963.54, measured 963.5
Mass calc. for CygHyNy0,/2 [M+2H)?/2 = 965.56/2 = 482.78, measured
482.4

OVa, .25 (IVa); Isovaline [J)
H-EJSGJEQU-SIINFEKL-JEJTS-OH

UV 210 nm - R, =12.2 min - purity 99%
MS spectrum of peak at 12.2 min

MW calc. for Cyy4Hy7sN2050/2 [M#2H]24/2 = 2420.77/2 = 1210.38, measured 1210.8
MW calc. for Cyy Hyg9N,60,0/3 [M+3H]**/3 = 2421.77/3 = 807.25, measured 807.3
MW calc. for Cyy4H;79N26049 . 2419.76, deconvoluted mass = 2419.23

OVa 345 265 (Aib); a-Aminoisobutyric acid [U]
H-EUSGUEQLU-SIINFEKL-UEUTS-OH

UV 210 nm - R, =15.3 min - purity 99%
MS spectrum of peak at 15.3 min

MW calc. for CyyH;7sNy6040/2 (M+2H]?4/2 = 2350.63/2 = 1175.32, measured 1175.7
MW calc. for Cyy HygN60,0/3 [M+3H]**/3 = 2351.64/3 = 783.88, measured 784.2
MW calc. for Cyy4H;79N2604 . 2349.62, deconvoluted mass = 2349.48

OVa g 569 ; Native-long - H-EVSGLEQLE-SIINFEKL-TEWTS-OH

UV 210 nm - R, =10.6 min - purity 93%
MS spectrum of peak at 10.63 min

MW calc. for Cyy4Hy75N26040/2 [M#2H]2*/2 = 2553.83/2 = 1276.9, measured 1277.3
MW calc. for Cyy4Hy50N26050/3 [M+3H]*/3 = 2554.83/3 = 851.61, measured 852.0
MW calc. for CyyH,76N,50,, - 2552.82, deconvoluted mass = 2552.78

OVa 545 265 (Val); Valine [V]
Iva ctrl - H-EVSGVEQLV-SIINFEKL-VEVTS-OH

UV 210 nm - R, =14.5 min - purity 98%
MS spectrum of peak at 14.5 min

MW calc. for CyyqH;75N,6040/2 [M+2H)2/2 = 2420.77/2 = 1210.38, measured 1210.8
MW calc. for Cyy H,50N,60,0/3 [M+3H)**/3 = 2421.77/3 = 807.25, measured 807.3
MW calc. for Cy34H;75N,604 . 2419.76, deconvoluted mass = 2419.23

OVa 45 265 (Ala); Alanine,
Aib ctrl - H-EASGAEQLA-SIINFEKL-AEATS-OH

UV 210 nm - R, =15.3 min - purity 98%
MS spectrum of peak at 15.3 min

MW cal. for Cyy4H,76N56050/2 [M+2H)2+/2 = 2281.51/2 = 1140.76, measured 1140.3
MW calc. for Cyy Hyg0N,60,0/3 [M+3H]**/3 = 2282.52/3 = 760.84, measured 760.7
MW calc. Cyy4H,79N2604 . 2279.49, deconvoluted mass = 2278.83

Supplementary Figure 2. Analytical RP-HPLC-MS traces. Purity of the peptides was evaluated by
HPLC-MS analysis using an Agilent 1200 HPLC equipped with a Diode Array Detector (DAD) and
coupled with a single quadrupole mass detector using A: Phenomenex Luna C18 analytical column (5

um. 100 A, 4.6 mm x 250 mm D x L) or B-F: Phenomenex Jupiter C18 analytical column (5 um. 300 A,

4.6 mm x 150 mm D x L) and the appropriate eluent gradient..
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Supplementary Figure 3: Flow cytometry gating pathway for T cell activation and proliferation markers. Plots
are showing the relationship of different fluorescence intensity of T cells labeled with antibodies against specific
markers, measured in arbitrary units in log scale (see method section for details). Initial gating was set on live cells
before lymphocytes were isolated using SSC-A vs FSC-A. After elimination of doublets the gate was set on CD8 T
cells using the SSC-A vs CD8-APC-A. For T cell activation, a gate was set within CD8 T cells that expresses the
cell surface marker CD25 (CD8*/CD25%). For cell proliferation, histograms were created using the number of CD8*
T cells against the (reduction over time of) cell proliferation staining (CellTrace Violet).



A B C

Ova,g, 6, (SIINFEKL) OVva 545769 Ctrl (no AG)

Ova ;43569 (Aib)

T cell activation (CD69-Per-Cy5.5-A)

CD8 T cells (CD8-APC-A) —————»

H |
W] 24 hours
¥ ke dedke ok ke
100 [ 48 hours
= c [ 72 hours
.2 .0 80
© ©
2 2~ &
8+ 8+
R a3
% 8 % 8 40
o N Q
- - ¥ 5
w— 00 u— 00
[} 8 [Sa
X = SE
Sinisdcis ey
\, o
A w\é& ’@f@ \\4% \Q'D \?:\o Q\fb oy.
2 ) )
S o @(‘J\\ o & & @.@” N
& IX: \{b" \\,bw \\’b” >V C
A A) O
o7 o@f’ ©c ¢ ¢ ¢

Supplementary Figure 4: Assessment of cell activation via measuring the expression of the surface

marker CD69 on CD8 T cells after stimulation with Ova-derived peptide epitopes.

A-G:

Representative flow cytometry dot plots show CD8 T cell activation after 24 h stimulated with indicated
peptides. H: Frequency of CD69 positive single CDS8 cells after 24 h I: Frequency of CD69 positive single
CD8 cells over time. Statistical significance (****: P value <0.0001; ***: P value <0.001; **: P value <0.01).
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Supplementary Figure 5: CD8 T cell proliferation dynamics. CellTrace Violet labelled and LPS activated OT-1
mouse splenocytes stimulated with the tested peptides: the native ova-control peptides (A: short Ova 257264
(SIINFEKL) or B: longer Ova 2s-2¢9), unstimulated (C) or with the ova peptides substituted with exo-amino acids
(D: Ova 28269 (Iva) and F: Ova 28269 (Aib)) or peptides substituted natural amino acids (E: Ova 24260 (Val) and G:
Ova 2s269 (Ala). Cell proliferation was assessed via Flow cytometry by measuring reduction of the cell proliferation
staining amongst CD8 T cell population after 24-, 48-, or 72 hours. A-G: Representative images show a histogram
shift over time (blue: 24h, orange: 48h, green: 72h) that represent the reduction of the cell proliferation (CellTrace
Violet) dye intensity amongst CD8 T cell population against the unstimulated control cells (grey histogram). H:
Geometric Mean (CellTrace) of CD8 T cells. Three technical replicas were performed for each of the three biological
replicas.



SUPPORTING INFO

Contents

Peptide SYNthesis ProtOCOIS.. ... e e e e e e e e e e e e e e e e e s nnrranees 7
OVazs7.264 ; Native-short = H-SHINFEKL-OH......uuoiiiiiiiiiiiieeee ettt e et e e e e e e s e raaanans 7
Ovayas-260 ; Native-long - H-EVSGLEQLE-SHNFEKL-TEWTS-OH .......uvviiiiiiiiee et 7
Ovazas-69 (Iva); Isovaline - H-EXSGXEQLX-SIINFEKL-XEXTS-OH ......ovvviiiiiieeeiieie et 8
Ova 248260 (Val); Valine, Iva ctrl - H-EVSGVEQLV-SIINFEKL-VEVTS-OH.....ccceoviiriiniinienieeeeeeeeene 9
Ova 248269 (Aib); a-Aminoisobutyric acid - H-EYSGYEQLY-SIINFEKL-YEYTS-OH ......cccccecvveeiiiiieeenns 10
Ova 245269 (Ala); Alanine, Aib ctrl - H-EASGAEQLA-SIINFEKL-AEATS-OH.......cccoevcieiiireieeciee e 11

CEM liberty BIUe SYNTRESIS CYCIB ...uuiiiiiiiiiie ettt e e e e e s e s e s bee e e e arees 13
0.10-ReSiN SWEIINEG (HS)...vveieiiiieee ettt e e e et e e e ta e e e e stta e e s s aaeeeeansaeeeessssbeeesnnnseees 13
0.10-Final Deprotection (HS) (UV) cueeei ettt eve et e et e e e aaa e e e snaa e e e ssaaaeeesnnannaee s 13
0.10-SiNgle COUPHNE (HS) (UV) arriie ittt ettt ette e et e e et re e e s at e e e eensaeeeesnbaeaeeaeennneeaas 13
0.10-Double COUPINEG (HS) (UV)ueeiiiieiee ettt ettt ettt e et e e tr e e e eare e e e e ar e e e eeasaeeeeeneannaeaas 14
0.10-Single Coupling 4 mMiN (HS) (UV) oottt ettt e e e e e e strree e e e e e e e tareeee e e eeenaraaee arees 14

Preparative RP-HPLC Methods and traCes.......ccuieiiciiiiiii ettt et saree e e s bae e e e e 16
OVvazs7.264 ; Native-short = H-SHINFEKL-OH.......uuiiiiiiiiieiieeee et e e et e e e e e eeeaaans 16
Ovayas-oe0 ; Native-long - H-EVSGLEQLE-SHNFEKL-TEWTS-OH .....cvvviiiiiiieeieiiee e 16
Ovaaas 69 (Iva); Isovaline - H-EXSGXEQLX-SINFEKL-XEXTS-OH ......ccocvieiiieeieeciee e eee e eene s 17
Ova 248269 (Val); Valine, Iva ctrl - H-EVSGVEQLV-SIINFEKL-VEVTS-OH.......cccooviiiiiiiiieiciieee e 17
Ova 248269 (Aib); a-Aminoisobutyric acid - H-EYSGYEQLY-SIINFEKL-YEYTS-OH ......cccccovviveiiiieeenns 18
Ova 245-269 (Ala); Alanine, Aib ctrl - H-EASGAEQLA-SIINFEKL-AEATS-OH......ccocevviiiriireieeeiee e 18

ANAIYLICAl RP-HPLC-IMS £raCES. .. utiiiieeiieiiiiiieiie e e e e ectttte e e e e e eettee e e e e e e seasbaaeeaeesesnsssseeeeeesaansssennsrasneaaaean 19
Ovays7-264 ; Native-short = H-SIINFEKL-OH..........uuuuuuuumiiiririieiiisssanssssesesssssesssarsssssreresersreree.. 19
Ovayas-260 ; Native-long - H-EVSGLEQLE-SHNFEKL-TEWTS-OH .....covviiiiiiiieecieee e eeveee e 20
Ovazas-z69 (Iva); Isovaline - H-EXSGXEQLX-SIINFEKL-XEXTS-OH .....cccoeeriiirniiniinieenieeneeneenee e 21
Ova 248269 (Val); Valine, Iva ctrl - H-EVSGVEQLV-SIINFEKL-VEVTS-OH........ccociiiiiiiiiieecieee e 22
Ova 245269 (Aib); a-Aminoisobutyric acid - H-EYSGYEQLY-SHNFEKL-YEYTS-OH ......cccceevieercereinens 23

Ova 245-269 (Ala); Alanine, Aib ctrl - H-EASGAEQLA-SIINFEKL-AEATS-OH.....ccccceeviiiiriiinieenieeeieeens 24



Peptide Synthesis protocols

Ovaysy.264 ; Native-short - H-SIINFEKL-OH

Amino acid Specific Derivative Cycle
Final Deprotection 0.10-Final Deprotection (HS) (UV)

Ser-S Fmoc-Ser(tBu)-OH 0.10-Single Coupling (HS) (UV)
lle -1 Fmoc-lle-OH 0.10-Single Coupling (HS) (UV)
lle -1 Fmoc-lle-OH 0.10-Single Coupling (HS) (UV)
Asn - N Fmoc-Asn(Trt)-OH 0.10-Single Coupling (HS) (UV)
Phe-F Fmoc-Phe-OH 0.10-Single Coupling (HS) (UV)
Glu-E Fmoc-Glu(OtBu)-OH 0.10-Single Coupling (HS) (UV)
Lys - K Fmoc-Lys(Boc)-OH 0.10-Single Coupling (HS) (UV)
Leu-L Fmoc-Leu-OH 0.10-Resin Swelling (HS)

Ovayas-269 ; Native-long - H-EVSGLEQLE-SIINFEKL-TEWTS-OH

Amino acid Specific Derivative Cycle
Final Deprotection 0.10-Final Deprotection (HS) (UV)
Glu-E Fmoc-Glu(OtBu)-OH 0.10-Double Coupling (HS) (UV)
Val-Vv Fmoc-Val-OH 0.10-Double Coupling (HS) (UV)
Ser-S Fmoc-Ser(tBu)-OH 0.10-Single Coupling (HS) (UV)
Gly-G Fmoc-Gly-OH 0.10-Single Coupling (HS) (UV)
Leu-L Fmoc-Leu-OH 0.10-Single Coupling (HS) (UV)
Glu-E Fmoc-Glu(OtBu)-OH 0.10-Single Coupling (HS) (UV)
GIn-Q Fmoc-GIn(Trt)-OH 0.10-Single Coupling (HS) (UV)
Leu-L Fmoc-Leu-OH 0.10-Single Coupling (HS) (UV)
Glu-E Fmoc-Glu(OtBu)-OH 0.10-Single Coupling (HS) (UV)
Ser-S Fmoc-Ser(tBu)-OH 0.10-Single Coupling (HS) (UV)

lle-1

Fmoc-lle-OH

0.10-Single Coupling (HS) (UV)



lle -1

Asn - N
Phe - F
Glu-E
Lys - K
Leu-L
Thr-T
Glu-E
Trp-W
Thr-T

Ser-S

Fmoc-lle-OH
Fmoc-Asn(Trt)-OH
Fmoc-Phe-OH
Fmoc-Glu(OtBu)-OH
Fmoc-Lys(Boc)-OH
Fmoc-Leu-OH
Fmoc-Thr(tBu)-OH
Fmoc-Glu(OtBu)-OH
Fmoc-Trp(Boc)-OH
Fmoc-Thr(tBu)-OH

Fmoc-Ser(tBu)-Wang

0.10-Single Coupling (HS) (UV)
0.10-Single Coupling (HS) (UV)
0.10-Single Coupling (HS) (UV)
0.10-Single Coupling (HS) (UV)
0.10-Single Coupling (HS) (UV)
0.10-Single Coupling (HS) (UV)
0.10-Single Coupling (HS) (UV)
0.10-Single Coupling (HS) (UV)
0.10-Single Coupling (HS) (UV)
0.10-Single Coupling (HS) (UV)

0.10-Resin Swelling (HS)

Ovazsg-2es (Iva); Isovaline - H-EXSGXEQLX-SIINFEKL-XEXTS-OH

Amino acid

Specific Derivative

Cycle

Glu-E
EX2 - X
Ser-S
Gly-G
EX2 - X
Glu-E
GIn-Q
Leu-L
EX2 - X
Ser-S
lle -1

lle-1

Final Deprotection
Fmoc-Glu(OtBu)-OH
Fmoc-Isovaline-OH
Fmoc-Ser(tBu)-OH
Fmoc-Gly-OH
Fmoc-Isovaline-OH
Fmoc-Glu(OtBu)-OH
Fmoc-GIn(Trt)-OH
Fmoc-Leu-OH
Fmoc-Isovaline-OH
Fmoc-Ser(tBu)-OH
Fmoc-lle-OH

Fmoc-lle-OH

0.10-Final Deprotection (HS) (UV)
0.10-Double Coupling (HS) (UV)
0.10-Double Coupling (HS) (UV)
0.10-Double Coupling (HS) (UV)
0.10-Double Coupling (HS) (UV)
0.10-Single Coupling (HS) (UV)
0.10-Single Coupling (HS) (UV)
0.10-Double Coupling (HS) (UV)
0.10-Double Coupling (HS) (UV)
0.10-Single Coupling (HS) (UV)
0.10-Single Coupling (HS) (UV)
0.10-Single Coupling (HS) (UV)

0.10-Single Coupling (HS) (UV)



Asn - N Fmoc-Asn(Trt)-OH 0.10-Single Coupling (HS) (UV)

Phe-F Fmoc-Phe-OH 0.10-Single Coupling (HS) (UV)
Glu-E Fmoc-Glu(OtBu)-OH 0.10-Single Coupling (HS) (UV)
Lys - K Fmoc-Lys(Boc)-OH 0.10-Double Coupling (HS) (UV)
Leu-L Fmoc-Leu-OH 0.10-Double Coupling (HS) (UV)
EX2 - X Fmoc-Isovaline-OH 0.10-Double Coupling (HS) (UV)
Glu-E Fmoc-Glu(OtBu)-OH 0.10-Double Coupling (HS) (UV)
EX2 - X Fmoc-Isovaline-OH 0.10-Single Coupling (HS) (UV)
Thr-T Fmoc-Thr(tBu)-OH 0.10-Single Coupling (HS) (UV)
Ser-S Fmoc-Ser(tBu)-Wang 0.10-Resin Swelling (HS)

Ova 243.269 (Val); Valine, Iva ctrl - H-EVSGVEQLV-SIINFEKL-VEVTS-OH

Amino acid Specific Derivative Cycle
Final Deprotection 0.10-Final Deprotection (HS) (UV)
Glu-E Fmoc-Glu(OtBu)-OH 0.10-Double Coupling (HS) (UV)
Val-Vv Fmoc-Val-OH 0.10-Double Coupling (HS) (UV)
Ser-S Fmoc-Ser(tBu)-OH 0.10-Single Coupling (HS) (UV)
Gly-G Fmoc-Gly-OH 0.10-Single Coupling (HS) (UV)
Val-Vv Fmoc-Val-OH 0.10-Single Coupling (HS) (UV)
Glu-E Fmoc-Glu(OtBu)-OH 0.10-Single Coupling (HS) (UV)
GIn-Q Fmoc-GIn(Trt)-OH 0.10-Single Coupling (HS) (UV)
Leu-L Fmoc-Leu-OH 0.10-Single Coupling (HS) (UV)
Val -V Fmoc-Val-OH 0.10-Single Coupling (HS) (UV)
Ser-S Fmoc-Ser(tBu)-OH 0.10-Single Coupling (HS) (UV)
lle -1 Fmoc-lle-OH 0.10-Single Coupling (HS) (UV)
lle -1 Fmoc-lle-OH 0.10-Single Coupling (HS) (UV)

Asn - N Fmoc-Asn(Trt)-OH 0.10-Single Coupling (HS) (UV)



Phe - F Fmoc-Phe-OH 0.10-Single Coupling (HS) (UV)
Glu-E Fmoc-Glu(OtBu)-OH 0.10-Single Coupling (HS) (UV)
Lys - K Fmoc-Lys(Boc)-OH 0.10-Single Coupling (HS) (UV)
Leu-L Fmoc-Leu-OH 0.10-Single Coupling (HS) (UV)
Val-Vv Fmoc-Val-OH 0.10-Single Coupling (HS) (UV)
Glu-E Fmoc-Glu(OtBu)-OH 0.10-Single Coupling (HS) (UV)
Val -V Fmoc-Val-OH 0.10-Single Coupling (HS) (UV)
Thr-T Fmoc-Thr(tBu)-OH 0.10-Single Coupling (HS) (UV)
Ser-S Fmoc-Ser(tBu)-Wang 0.10-Resin Swelling (HS)

Ova 243.269 (Aib); a-Aminoisobutyric acid - H-EYSGYEQLY-SIINFEKL-YEYTS-OH

Amino acid Specific Derivative Cycle
Final Deprotection 0.10-Final Deprotection (HS) (UV)

Glu-E Fmoc-Glu(OtBu)-OH 0.10-Double Coupling (HS) (UV)
EX1-B Fmoc-Aib-OH 0.10-Double Coupling (HS) (UV)
Ser-S Fmoc-Ser(tBu)-OH 0.10-Double Coupling (HS) (UV)
Gly-G Fmoc-Gly-OH 0.10-Double Coupling (HS) (UV)
EX1-8B Fmoc-Aib-OH 0.10-Single Coupling 4 min (HS) (UV)
Glu-E Fmoc-Glu(OtBu)-OH 0.10-Single Coupling (HS) (UV)
GIn-Q Fmoc-GIn(Trt)-OH 0.10-Double Coupling (HS) (UV)
Leu-L Fmoc-Leu-OH 0.10-Double Coupling (HS) (UV)
EX1-B Fmoc-Aib-OH 0.10-Single Coupling 4 min (HS) (UV)
Ser-S Fmoc-Ser(tBu)-OH 0.10-Single Coupling (HS) (UV)

lle -1 Fmoc-lle-OH 0.10-Single Coupling (HS) (UV)

lle -1 Fmoc-lle-OH 0.10-Single Coupling (HS) (UV)

Asn - N Fmoc-Asn(Trt)-OH 0.10-Single Coupling (HS) (UV)

Phe - F Fmoc-Phe-OH 0.10-Single Coupling (HS) (UV)
Glu-E Fmoc-Glu(OtBu)-OH 0.10-Single Coupling (HS) (UV)



Lys - K Fmoc-Lys(Boc)-OH 0.10-Double Coupling (HS) (UV)
Leu-L Fmoc-Leu-OH 0.10-Double Coupling (HS) (UV)
EX1-B Fmoc-Aib-OH 0.10-Double Coupling (HS) (UV)
Glu-E Fmoc-Glu(OtBu)-OH 0.10-Double Coupling (HS) (UV)
EX1-8B Fmoc-Aib-OH 0.10-Single Coupling 4 min (HS) (UV)
Thr-T Fmoc-Thr(tBu)-OH 0.10-Single Coupling (HS) (UV)
Ser-S Fmoc-Ser(tBu)-Wang 0.10-Resin Swelling (HS)

Ova 243.269 (Ala); Alanine, Aib ctrl - H-EASGAEQLA-SIINFEKL-AEATS-OH

Amino acid Specific Derivative Cycle
Final Deprotection 0.10-Final Deprotection (HS) (UV)
Glu-E Fmoc-Glu(OtBu)-OH 0.10-Double Coupling (HS) (UV)
Ala-A Fmoc-Ala-OH 0.10-Double Coupling (HS) (UV)
Ser-S Fmoc-Ser(tBu)-OH 0.10-Single Coupling (HS) (UV)
Gly-G Fmoc-Gly-OH 0.10-Single Coupling (HS) (UV)
Ala-A Fmoc-Ala-OH 0.10-Single Coupling (HS) (UV)
Glu-E Fmoc-Glu(OtBu)-OH 0.10-Single Coupling (HS) (UV)
GIn-Q Fmoc-GIn(Trt)-OH 0.10-Single Coupling (HS) (UV)
Leu-L Fmoc-Leu-OH 0.10-Single Coupling (HS) (UV)
Ala-A Fmoc-Ala-OH 0.10-Single Coupling (HS) (UV)
Ser-S Fmoc-Ser(tBu)-OH 0.10-Single Coupling (HS) (UV)
lle -1 Fmoc-lle-OH 0.10-Single Coupling (HS) (UV)
lle -1 Fmoc-lle-OH 0.10-Single Coupling (HS) (UV)
Asn - N Fmoc-Asn(Trt)-OH 0.10-Single Coupling (HS) (UV)
Phe-F Fmoc-Phe-OH 0.10-Single Coupling (HS) (UV)
Glu-E Fmoc-Glu(OtBu)-OH 0.10-Single Coupling (HS) (UV)



Lys - K
Leu-L
Ala-A
Glu-E
Ala-A
Thr-T

Ser-S

Fmoc-Lys(Boc)-OH
Fmoc-Leu-OH
Fmoc-Ala-OH
Fmoc-Glu(OtBu)-OH
Fmoc-Ala-OH
Fmoc-Thr(tBu)-OH

Fmoc-Ser(tBu)-Wang

0.10-Single Coupling (HS) (UV)
0.10-Single Coupling (HS) (UV)
0.10-Single Coupling (HS) (UV)
0.10-Single Coupling (HS) (UV)
0.10-Single Coupling (HS) (UV)
0.10-Single Coupling (HS) (UV)

0.10-Resin Swelling (HS)



CEM liberty Blue synthesis cycle

0.10-Resin Swelling (HS)

Step Operation Parameters

Pause

1 Swell Resin Main solvent volume: 15
Time: 300

0.10-Final Deprotection (HS) (UV)

False

Pause

Step Operation Parameters

1 Deprotection ID: Standard Deprotection
Deprotection volume: 4.5

2 Wash Main solvent volume: 4
Time: 5.0
Drain type: UVDrain

3 Wash Main solvent volume: 4
Time: 5.0
Drain type: UVDrain

4 Wash Main solvent volume: 4
Time: 5.0
Drain type: Default

5 Wash Main solvent volume: 4
Time: 5.0
Drain type: Default

0.10-Single Coupling (HS) (UV)

False

False

False

False

False

Pause

Step Operation Parameters

1 Deprotection ID: Standard Deprotection
Deprotection volume: 4.5

2 Wash Main solvent volume: 4
Time: 15
Drain type: Default

3 Wash Main solvent volume: 4
Time: 5
Drain type: Default

4 Wash Main solvent volume: 4
Time: 5
Drain type: UVDrain

5 Wash Main solvent volume: 4
Time: 3
Drain type: Default

6 Coupling ID: Standard Coupling

Bottle position: (from method)
Bottle position volume: 2.5
Activator bottle position: PositionACT

Activator volume: 1

Activator base bottle position: PositionACTB
Activator base volume: 0.5

Delay reagent time: 0

Delay reagent bottle position: PositionACTB

Delay reagent volume: 0
Main solvent volume: 2
Value1: 1

7 Wash Thru Manifold Main solvent volume: 4
Time: 5
Drain type: Default

False

False

False

False

False

False

False



Wash

Main solvent volume: 4
Time: 5
Drain type: Default

0.10-Double Coupling (HS) (UV)

Operation

Parameters

False

Pause

Step
1

2

Deprotection

Wash

Wash

Wash

Wash

Coupling

Coupling

Wash Thru Manifold

Wash

ID: Long Standard Deprotection
Deprotection volume: 4.5

Main solvent volume: 4

Time: 15

Drain type: Default

Main solvent volume: 4

Time: 5

Drain type: Default

Main solvent volume: 4

Time: 5

Drain type: UVDrain

Main solvent volume: 4

Time: 5.0

Drain type: Default

ID: Long Standard Coupling

Bottle position: (from method)

Bottle position volume: 2.5

Activator bottle position: PositionACT
Activator volume: 1

Activator base bottle position: PositionACTB
Activator base volume: 0.5

Delay reagent time: 0

Delay reagent bottle position: PositionACTB
Delay reagent volume: 0

Main solvent volume: 2

Value1: 1

ID: Long Standard Coupling

Bottle position: (from method)

Bottle position volume: 2.5

Activator bottle position: PositionACT
Activator volume: 1

Activator base bottle position: PositionACTB
Activator base volume: 0.5

Delay reagent time: 0

Delay reagent bottle position: PositionACTB
Delay reagent volume: 0

Main solvent volume: 2

Value1: 1

Main solvent volume: 4

Time: 5.0

Drain type: Default

Main solvent volume: 4

Time: 5.0

Drain type: Default

0.10-Single Coupling 4 min (HS) (UV)

Step

Operation

Parameters

False

False

False

False

False

False

False

False

False

Pause

1

2

Deprotection

Wash

ID: Standard Deprotection
Deprotection volume: 4.5
Main solvent volume: 4
Time: 15

False

False



Wash

Wash

Wash

Coupling

Wash Thru Manifold

Wash

Drain type: Default

Main solvent volume: 4 False
Time: 5

Drain type: Default

Main solvent volume: 4 False
Time: 5

Drain type: UVDrain

Main solvent volume: 4 False
Time: 3

Drain type: Default

ID: Long Standard Coupling False
Bottle position: (from method)

Bottle position volume: 2.5

Activator bottle position: PositionACT

Activator volume: 1

Activator base bottle position: PositionACTB

Activator base volume: 0.5

Delay reagent time: 0

Delay reagent bottle position: PositionACTB

Delay reagent volume: 0

Main solvent volume: 2

Value1: 1

Main solvent volume: 4 False
Time: 5

Drain type: Default

Main solvent volume: 4 False
Time: 5

Drain type: Default



Preparative RP-HPLC methods and traces

Ovaysy.264 ; Native-short - H-SIINFEKL-OH

Column: Phenomenex Luna C18(2) preparative column (5 um. 100 A, 21mm x250 mm D x L)

Time A-Water+0.1%TFA B-ACN+0.1%TFA Flow

min % % mL/min
0 75 25 20
12 50 50 20
15 0 100 20
18 0 100 20
21 75 25 20

8008

Rt =6.85 min

Ovaas-260 ; Native-long - H-EVSGLEQLE-SIINFEKL-TEWTS-OH

Column: Phenomenex Jupiter C18 preparative column (5 um. 300 A, 22mm x250 mm D x L)

Time A-Water+0.1%TFA B-ACN+0.1%TFA Flow

min % % mL/min
0 75 25 20
15 50 50 20
16 0 100 20
19 0 100 20
21 75 25 20

T WWD1 A, 5=220 4 Ref-ofl GERIOEKatja3_PREP_007 0]

Rt =12.08 min




Ovaaag 269 (Iva); Isovaline - H-EXSGXEQLX-SIINFEKL-XEXTS-OH

Column: Phenomenex Jupiter C18 preparative column (5 um. 300 A, 22mm x250 mm D x L)

Time A-Water+0.1%TFA B - ACN+ 0.1 % TFA Flow
min % % mL/min
0 75 25 20
20 50 50 20
21 0 100 20
24 0 100 20
25 75 25 20
1
I
|
n
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\
\
|
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Rt = 14.9 min

Ova 243.269 (Val); Valine, Iva ctrl - H-EVSGVEQLV-SIINFEKL-VEVTS-OH

Column: Phenomenex Jupiter C18 preparative column (5 um. 300 A, 22mm x250 mm D x L)

Time A-Water+0.1%TFA B-ACN+0.1%TFA Flow
min % % mL/min
0 75 25 20
15 50 50 20
16 0 100 20
19 0 100 20
21 75 25 20
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Ri=12.31 min




Ova 243.269 (Aib); a-Aminoisobutyric acid - H-EYSGYEQLY-SIINFEKL-YEYTS-OH

Column: Phenomenex Jupiter C18 preparative column (5 um. 300 A, 21mm x250 mm D x L)

Time A-Water+0.1%TFA B - ACN+ 0.1 % TFA Flow
min % % mL/min
0 75 25 20
20 50 50 20
21 0 100 20
24 0 100 20
25 75 25 20
ﬁ
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Rt =13.23 min

Ova 243.269 (Ala); Alanine, Aib ctrl - H-EASGAEQLA-SIINFEKL-AEATS-OH

Column: Phenomenex Jupiter C18 preparative column (5 um. 300 A, 21mm x250 mm D x L)

Time A - Water+ 0.1 % TFA B - ACN+ 0.1 % TFA Flow
min % % mL/min
0 75 25 20
15 50 50 20
16 0 100 20
19 0 100 20
21 75 25 20
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Rt =11.27 min




Analytical RP-HPLC-MS traces

Ovaysy.264 ; Native-short - H-SIINFEKL-OH
Column: Phenomenex Luna C18(2) analytical column (5 pm. 100 A, 4.6mm x250 mm D x L)

Time A-Water+0.1%TFA B-ACN+0.1%TFA Flow

min % % mL/min
0 85 15 1
45 0 100 1
50 0 100 1
58 85 15 1

T DADT A Sig=210,4 Ref=380,100 (SERJOERO17TZEIFEP 170725 2017-07-25 17-34-501001-0201.0)
mAU
1500

1250

1000

UV 210 nm - R; =13.9 min - purity 99%

MS spectrum of peak at 13.9 min
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Mass calculated for CssH7sN10013 [M+H]" = 963.54, measured 963.5
Mass calculated for CssH76N10013/2 [M+2H]?*/2 = 965.56/2 = 482.78, measured 482.4



Ovayas-269 ; Native-long - H-EVSGLEQLE-SIINFEKL-TEWTS-OH
Column: Phenomenex Jupiter C18 analytical column (5 pm. 300 A, 4.6mm x150 mm D x L)

Time A-Water+0.1%TFA B-ACN+0.1% TFA Flow

min % % mL/min
0 85 15 1

30 0 100 1

33 0 100 1

36 85 15 1

[ DADT A, Sig=210,4 Ref=350,100 (SERJOECD1TESIPER170807 2017.08.07 17-28-301001-0401 0
mAl

12460 4
1000
7504
500

2460 4

Pridli

500 4

UV 210 nm - R; =10.6 min - purity 93%

MS spectrum of peak at 10.63 min
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Molecular weight calculated for C114H179N26040/2 [M+2H]?*/2 = 2553.83/2 = 1276.9, measured 1277.3
Molecular weight calculated for C114H180N26040/3 [M+3H]**/3 = 2554.83/3 = 851.61, measured 852.0
Molecular weight calculated for C114H179N26040-2552.82, deconvoluted mass = 2552.78



Ovaaag 269 (Iva); Isovaline - H-EXSGXEQLX-SIINFEKL-XEXTS-OH

Column: Phenomenex Jupiter C18 analytical column (5 pm. 300 A, 4.6mm x150 mm D x L)

Time A-Water+0.1%TFA B - ACN+ 0.1 % TFA Flow
min % % mL/min
0 85 15 1
30 0 100 1
33 0 100 1
36 85 15 1

O DAD1 A Sig=210.4 Ref=3E0,100 (SERJOEZSIPEF 180447 2018-05-07 43-05-06Y004-0701.0

mal
2000 1

1500 4

1000 4

5004

UV 210 nm - R; =12.2 min - purity 99%

MS spectrum of peak at 12.2 min
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Molecular weight calculated for Ci14H179N26040/2 [M+2H]?*/2 = 2420.77/2 = 1210.38, measured 1210.8

Molecular weight calculated for C114H180N26040/3 [M+3H]3*/3 = 2421.77/3 = 807.25, measured 807.3
Molecular weight calculated for C114H179N26040-2419.76, deconvoluted mass = 2419.23



Ova 243.269 (Val); Valine, Iva ctrl - H-EVSGVEQLV-SIINFEKL-VEVTS-OH

Column: Phenomenex Jupiter C18 analytical column (5 pm. 300 A, 4.6mm x150 mm D x L)

Time A -Water+0.1%TFA

B - ACN+ 0.1 % TFA Flow

min % % mL/min
0 95 5 1

30 0 100 1

33 0 100 1

36 95 5 1
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o .
260

UV 210 nm - R; =14.5 min - purity 98%

MS spectrum of peak at 14.5 min
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Molecular weight calculated for Ci14H179N26040/2 [M+2H]?*/2 = 2420.77/2 = 1210.38, measured 1210.8

Molecular weight calculated for C114H180N26040/3 [M+3H]3*/3 = 2421.77/3 = 807.25, measured 807.3

Molecular weight calculated for C114H179N26040-2419.76, deconvoluted mass = 2419.23




Ova 243.269 (Aib); a-Aminoisobutyric acid - H-EYSGYEQLY-SIINFEKL-YEYTS-OH
Column: Phenomenex Jupiter C18 analytical column (5 pm. 300 A, 4.6mm x150 mm D x L)

Time A-Water+0.1%TFA B-ACN+0.1% TFA Flow

min % % mL/min
0 85 15 1

30 0 100 1

33 0 100 1

36 85 15 1

O DAD1 A Sig=210,4 Ref=3G0,100 (SERJOER0MTZSIPEFT 1118 2047-11-15 17-22-164001-0104.0)
mal 7]

1500 4

1000 4

5004

-500 4

T
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UV 210 nm - R; =15.3 min - purity 99%

MS spectrum of peak at 15.3 min

"MES01 SPC, time=11.486:12.070 of CACHEM3Z2VINDATASERIOERD1TZSIPEPA7 1116 2017-11-16 17-22-16W001-0101.0  ES-API Po
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Molecular weight calculated for Ci14H179N26040/2 [M+2H]?*/2 = 2350.63/2 = 1175.32, measured 1175.7
Molecular weight calculated for C114H180N26040/3 [M+3H]3*/3 = 2351.64/3 = 783.88, measured 784.2
Molecular weight calculated for C114H179N26040-2349.62, deconvoluted mass = 2349.48



Ova 243.269 (Ala); Alanine, Aib ctrl - H-EASGAEQLA-SIINFEKL-AEATS-OH
Column: Phenomenex Jupiter C18 analytical column (5 pm. 300 A, 4.6mm x150 mm D x L)

Time A-Water+0.1%TFA B-ACN+0.1% TFA Flow

min % % mL/min
0 95 5 1

30 0 100 1

33 0 100 1

36 95 5 1

O DADT A, Sig=210,4 Ref=360,100 (WIT O LAWSKAISJPEF 130528 2015-05.28 18-13-34002-0401 D)

1500 4
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1000 4
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500
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250 4

UV 210 nm - R; =15.3 min - purity 98%

MS spectrum of peak at 15.3 min
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Molecular weight calculated for C114H179N26040/2 [M+2H]?*/2 = 2281.51/2 = 1140.76, measured 1140.3
Molecular weight calculated for C114H180N26040/3 [M+3H]3*/3 = 2282.52/3 = 760.84, measured 760.7
Molecular weight calculated for C;14H1796N26040=2279.49, deconvoluted mass = 2278.83




