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o] YA NaVl.1 WA NaVl.98 HHE 1, dubxoz "Navl ga"2 A &n NaVl.l A NaVl.oZ &
sslele FAdA WAL Senla WA Senllaz® A ETE. Z42bo] Navl @il A2 4719] whE =dQls 7HAH, o]
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SLC5A3, SLC5A4, SLC5A5, SLCHA6, SLC5A7, SLC5A8, SLCHA9, SLC5A10, SLC5A11, SLC5A12, SLC6A1, SLC6AZ,
SLC6A3, SLC6A4, SLC6A5, SLC6A6, SLC6A7, SLC6A8, SLC6A9, SLC6A10P, SLC6A11, SLC6A12, SLC6A13, SLC6A14,
SLC6A15, SLC6A16, SLC6A17, SLC6A18, SLC6A19, SLC6A20, SLC6A21P, SLC7A1, SLC7A2, SLC7A3, SLC7A4,
SLC7A5, SLC7A6, SLC7A7, SLC7A8, SLC7A9, SLC7A10, SLC7A11, SLC7A13, SLC7A14, SLC7A15P, SLC8A1, SLC8AZ,
SLC8A3 ,SLC8B1, SLC9A1, SLC9A2, SLC9A3, SLC9A4, SLC9A5, SLC9A6, SLC9A7, SLCY9A8, SLCYA9, SLCOBI,
SLC9B2, SLC9C1, SLCOCZ2, SLC10A1, SLC10AZ2, SLC10A3, SLC10A4, SLC10A5, SLC10A6, SLC10A7, SLC11A1,
SLC11A2, SLC12A1, SLC12A2, SLC12A3, SLC12A4, SLC12A5, SLC12A6, SLC12A7, SLC12A8, SLC12A9, SLC13A1,
SLC13A2, SLC13A3, SLC13A4, SLC13A5, SLC14A1, SLC14A2, SLC15A1, SLC15A2, SLC15A3, SLC15A4, SLC15A5,
SLC16A1, SLC16A2, SLC16A3, SLC16A4, SLC16A5, SLC16A6, SLC16A7, SLC16A8, SLC16A9, SLC16A10, SLC16A11,
SLC16A12, SLC16A13, SLC16A14, SLC17A1, SLC17A2, SLC17A3, SLC17A4, SLC17A5, SLC17A6, SLC17A7, SLC17A8,
SLC17A9, SLC18A1, SLC18A2, SLC18A3, SLC18B1, SLC19A1, SLC19A2, SLC19A3, SLC20A1, SLC20A2, SLC22A1,
SLC22A2, SLC22A3, SLC22A4, SLC22A5, SLC22A6, SLC22A7, SLC22A8, SLC22A9, SLC22A10, SLC22A11, SLC22A12,
SLC22A13, SLC22A14, SLC22A15, SLC22A16, SLC22A17, SLC22A18, SLC22A20P, SLC22A23, SLC22A24, SLC22A25,
SLC22A31, SLC23A1, SLC23A2, SLC23A3, SLC23A4P, SLC24A1, SLC24A2, SLC24A3, SLC24A4, SLC24A5, SLC25A1,
SLC25A2, SLC25A3, SLC25A4, SLC25A5, SLC25A6, UCP1, UCP2, UCP3, SLC25A10, SLC25A11, SLC25A12, SLC25A13,
SLC25A14, SLC25A15, SLC25A16, SLC25A17, SLC25A18, SLC25A19, SLC25A20, SLC25A21, SLC25A22, SLC25A23,
SLC25A24, SLC25A25, SLC25A26, SLC25A27, SLC25A28, SLC25A29, SLC25A30, SLC25A31, SLC25A32, SLC25A33,
SLC25A34, SLC25A35, SLC25A36, SLC25A37, SLC25A38, SLC25A39, SLC25A40, SLC25A41, SLC25A42, SLC25A43,
SLC25A44, SLC25A45, SLC25A46, SLC25A47, SLC25A48, MTCH1, MTCHZ, SLC25A51, SLC25A52, SLC25A53, SLC26A1,
SLC26A2, SLC26A3, SLC26A4, SLC26A5, SLC26A6, SLC26A7, SLC26A8, SLC26A9, SLC26A10, SLC26A11, SLC27A1,
SLC27A2, SLC27A3, SLC27A4, SLC27A5, SLC27A6, SLC28A1, SLC28A2, SLC28A3, SLC29A1, SLC29A2, SLC29A3,
SLC29A4, SLC30A1, SLC30A2, SLC30A3, SLC30A4, SLC30A5, SLC30A6, SLC30A7, SLC30A8, SLC30A9, SLC30A10,
SLC31A1, SLC31A2, SLC32A1, SLC33A1, SLC34A1, SLC34A2, SLC34A3, SLC35A1, SLC35A2, SLC35A3, SLC35A4,
SLC35A5, SLC35B1, SLC35B2, SLC35B3, SLC35B4, SLC35C1, SLC35C2, SLC35D1, SLC35D2, SLC35D3, SLC35EL,
SLC35E2A, SLC35E2B, SLC35E3, SLC35E4, SLC35F1, SLC35F2, SLC35F3, SLC35F4, SLC35F5, SLC35F6, SLC35G1,
SLC35G2, SLC35G3, SLC35G4, SLC35G5, SLC35G6, SLC36A1, SLC36A2, SLC36A3, SLC36A4, SLC37A1, SLC37AZ,
SLC37A3, SLC37A4, SLC38A1, SLC38A2, SLC38A3, SLC38A4, SLC38A5, SLC38A6, SLC38A7, SLC38A8, SLC38A9,
SLC38A10, SLC38A11, SLC39A1, SLC39A2, SLC39A3, SLC39A4, SLC39A5, SLC39A6, SLC39A7, SLC39A8, SLC39A9,
SLC39A10, SLC39A11, SLC39A12, SLC39A13, SLC39A14, SLC40A1, SLC41A1, SLC41A2, SLC41A3, RHAG, RHBG,
RHCG, SLC43A1, SLC43A2, SLC43A3, SLC44A1, SLC44A2, SLC44A3, SLC44A4, SLC44A5, SLC45A1, SLC45A2,
SLC45A3, SLC45A4, SLC46A1, SLC46A2, SLC46A3, SLC47A1, SLC47A2, SLC48A1, FLVCR1, FLVCR2, SLC49A3,
SLC49A4, SLC50A1, SLC51A, SLC51B, SLC52A1, SLC52A2, SLC52A3, XPR1, MPC1, MPC2, MPCI1L, LETM1, LETMZ,
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LETMD1, SFXN1, SFXN2, SFXN3, SFXN4, SFXN5, NIPA1, NIPA2, NIPAL1, NIPAL2, NIPAL3, NIPAL4, MAGT1, TUSC3,
MFSD2A, MFSD2B, MFSD4A, MFSD4B, MFSD5, ANKH, SPNS1, SPNS2, SPNS3, TMEM165, NPC1, NPCIL1, SLC66A1,
SLC66A2, SLC66A3, CTNS,  MPDUIL.

g0l WA e &F AAANA AdHoE BAIAL AE, 24 wE F/A RAA FeEE FeRes
TE FelwFAers b one 2B AFRL. U e AT, 24 T2 574 RN fes
54 %3 47109 o) a9 Felge s, FUnIders e ne 2YE2 A3an

pyol Ay FAANA, 5 § weE g 2 dsskas daon welstad, 54 7
oA, A A AF SHHE wwde] Avd MAS dEstth. 9% FAANA, duE By URE
A By AF HEE 9Ae] shy ol AES] FI EuQl, opvle-whg U/EE st EA-wY R
e TR . 54 Fddeld, AvE gwE wude By g GwE wnde) opw-gd pE
2 YA Ptk e FRdeld, AuE UwE gude 4 A UnE ende Eua-gd R
2 EPehx gt 9F TGN, 29E w4 FuE Gude By AF B9 wwde] A¥s) g
Qe 2FaA P
QY FRelA, FEe WS WAL 5 Qe Al THE B GRE dud EE oo AVE 45
tooos Agstatt, W] gyl 9% BAl MARAL o, WY, Al Sehavs, d W
Bt ohel vhelels-fAb ARHOLP), AE, eldd A AX, aF % U¥ES TPt o
e aY e 57 A dgeht o AgsE gele BA(dE Bof, 4, ZehavE Ei vl
9208 AReks o) AT e di, S5 A¥elq 54 e AAbE sese ddel 54 A 2
AE 2, ARTHOE Bt GHHOR AR S AAB NI WEolt, B MEE Fgevs,
olels, i A WY AR F k. 54 49, 2@ WEE ZRusd A5bseA A4 AakE 9
e EFAT. Fol "AEFSEA QAR S, W W 24 AA(AU, dB So] TEre, = A4
A AF $99 oldol)F Az W AA e A AAL oJuisul, o7loA w@ 23 Ade Az A
of Fst A AAE FEd
QY Ao, FEe P4 wRE wwd mE oold QrE duset aue xge: WHw
Welshth, 54 FAGANA, TS B BRE 9w wE oo JdNE gEse: g TS 1l
MEs AgstEt, O FANA, FES B4 URE 9ud Et od dVE dmsshs 94e mysHe
Eepavjes weshen
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15 A @ Wdgde AHol® 0.1 mg/ml, % 0.5 mg/mL, A% 1.0 mg/mL, A% 1.5 mg/mL, %]
2.0 mg/mL, A% 3.0 mg/mL, A% 4.0 mg/mL, Ao]% 5.0 mg/mL, A% 6.0 mg/mL, %= 7.0 mg/mL,
ol% 8.0 mg/mL, A% 9.0 mg/mL, A% 9.5 mg/mL, %= 10.0 mg/mL, A% 10.5 mg/ml T=+E oS %=
ot TR SEAA FHET. 54 FddelA, Ak ddE, 0.5 mg/ol WA 20 mg/mL, 0.5 mg/mL WA
15 mg/mL, 0.5 mg/mL WA 12 mg/mL, 0.5 mg/mL WA 11 mg/mL, 1.0 mg/mL WA 15 mg/mL, 1.0 mg/mL WA 5
mg/mL, 1.0 mg/mL WA 4 mg/mL, 1.0 mg/mL WA 3 mg/mL, 1.0 mg/mL WA 2 mg/mL, 2.0 mg/mL WA 12
mg/mL, 5.0 mg/mL WA 12 mg/mL, 7.0 mg/mL WA 12 mg/mL, 8.0 mg/mL WA 12 mg/mL, 8.0 mg/mL WA 11
mg/mL, 9.0 mg/mL WA 11 mg/mL, F=+= 9.5 mg/mL WA 10.5 mg/nLe] SEZ FEA FdH. 54 F3d
A, A AIYLES 0.5 mg/mL, 0.7 mg/mL, 0.9 mg/mL, 1.0 mg/mL, 1.5 mg/mL, 1.6 mg/mL, 1.8 mg/mL, 2.0
mg/mL, 2.5 mg/mL, 3.0 mg/mL, 3.5 mg/mL, 4.0 mg/mL, 4.5 mg/mL, 5.0 mg/mL, 5.5 mg/mL, 6.0 mg/mL, 6.5
mg/mL, 7.0 mg/mL, 7.5 mg/mL, 8.0 mg/mL, 8.5 mg/mL, 9.0 mg/mL, 9.5 mg/mL, 10.0 mg/mL, 10.5 mg/mL, 11.0
mg/mL, 11.5 mg/mL, 12.0 mg/mL, 12.5 mg/mL, 13.0 mg/mL, 13.5 mg/mL, 14.0 mg/mL, 14.5 mg/mL, 15.0 mg/mL,
15.5 mg/nL, B+ o]F ZHste LR A FHEn. 54 T, A HYgAd2 1.6 mg/mle] =
2 =4 F4Eot. A FadAA, @A WYL 10 mg/mLe] FEE FEA FHHTt.
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stenh. 45 FddA, sES 4 A v g3E duE S g5 skt dates Wostdn, 8
oA, &2 F4 AF UaE audz wodstdn. 54 FddolA, ¥4 e aude Ao,
IR FdeA, ddd T e duAe A A SaE dide] sl o]t Al 2 &gl
o W/EE FtEEA-TOE BES ¥R gev. 5A FdddA, ddd was dwde 34
A g3 dude] oju|we-du HES ¥3EHA] et tgE FEdelA], ddd watE dwEe B4 A
& g dude] FtEEA-Td RS ¥EER] v A FddelA, ddd 3 s dnde 3
A s gE o] AEe £ Eule xFeA @E

54 2%, dud wme fJEHE 999e, Hoi® 0.1 ng/nl, HI® 0.2 mg/mL, Hel% 0.3 mg/ml, Hol%
0.4 mg/mL, Ao]%= 0.5 mg/mL, Ao]%= 0.6 mg/mL, A% 0.7 mg/mL, A= 0.8 mg/mL, ZFo]% 0.9 mg/mL, #
o= 1.0 mg/mL, A% 2.0 mg/mL, A% 3.0 mg/mL, A% 4.0 mg/mL, F]%= 5.0 mg/mL, F|%= 10.0

mg/nl T olE ZIEE sERE FEAA FoEn. 54 FddelA, viAE e JEHE=E WgdS, 0.1
mg/mL WA 20 mg/mL, 0.1 mg/mL WA 15 mg/mL, 0.1 mg/mL WA 10 mg/mL, 0.1 mg/mL WA 8.0 mg/mL, 0.1
mg/mL WA 7.0 mg/mL, 0.1 mg/mL WA 6.0 mg/mL, 0.1 mg/mL WA 5.0 mg/mL, 0.1 mg/mL WA 3.0 mg/mL,
0.1 mg/mL WA 2.0 mg/mL, 0.1 mg/mL WA 1.0 mg/mL, 0.2 mg/mL WA 10.0 mg/mL, 0.2 mg/mL WA 7.0
mg/mL, 0.2 mg/mL WA 6.0 mg/mL, 0.2 mg/mL WA 5.0 mg/mL, 0.2 mg/mL WA 3 mg/mL, 0.2 mg/mL WA 2
mg/mL, 0.2 mg/mL WA 1 mg/mL, 0.5 mg/mL WA 10.0 mg/mL, 0.5 mg/mL WA 7.0 mg/mL, 0.5 mg/mL WA 5.0
mg/mL, 0.5 mg/mL WA 3.0 mg/mL, 0.5 mg/mL WA 2.0 mg/mL, 0.5 mg/mL WA 1.0 mg/mL, 1.0 mg/mL WX
5.0 mg/mL, 1.0 mg/mL WA 3.0 mg/mL, 1.0 mg/mL WA 2.0 mg/mL, 2.0 mg/mL WA 10.0 mg/mL, 5.0 mg/mL 4
2] 10.0 mg/mle EFE LR FEAA FHddEd. 54 A9, @id == JEHE WS99S, 0.1 mg/ml,
0.2 mg/mL, 0.25 mg/mL, 0.3 mg/mL, 0.35 mg/mL, 0.4 mg/mL, 0.45 mg/mL, 0.5 mg/mL, 0.55 mg/mL, 0.6 mg/mL,
0.65 mg/mL, 0.7 mg/mL, 0.75 mg/mL, 0.8 mg/mL, 0.85 mg/mL, 0.9 mg/mL, 0.95 mg/mL, 1.0 mg/mL, 1.5 mg/mL,
1.6 mg/mL, 1.8 mg/mL, 2.0 mg/mL, 2.5 mg/mL, 3.0 mg/mL, 3.5 mg/mL, 4.0 mg/mL, 4.5 mg/mL, 5.0 mg/mL, 5.5
mg/mL, 6.0 mg/mL, 6.5 mg/mL, 7.0 mg/mL, 7.5 mg/mL, 8.0 mg/mL, 8.5 mg/mL, 9.0 mg/mL, 9.5 mg/mL, 10.0
mg/mL, 12.0 mg/mL, 15.0 mg/mL, 20.0 mg/mlL B o]E& Z¥ste FEZ FEA FAHT. 54 F3AA,
el s JEHE WY 0.9 mg/nle] FEE sEoA FHETh. A FAdAA, diid e JHE WY
A2 0.5 mg/mLe] TERE SEoA FHET. E TE FdddA, did E£= JEHE WA 1.9 mg/mLo
TR FEAA FHdET. EA G, dud e HJEHE H99S 2.5 ng/mLe FEE sEoA Y
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o

WA 4= o, MSPe] Fx H VTS AFE AF auAe] AFEA Al PEEE HoR oldHu).
AF Fe, A o]5F I 2AEE il H3AE thEe] dAIHQ NSPEEEH dY9sE ok s 1
i?H%—E gl gS 3k} MSP1, MSP2, MSP1E1, MSP1E2, MSP1E3, MSP1E3D1, MSP1D1, MSP1D2, MSP2N1,

AR FHel A, W AAEE gl P2 FX-HI-H2-H3-H4-H5-H6-H7-H8-H9-H10 [HNEwE 12]& Edshe
MSP1e]ar, of7]o| A FX:= obm| 4l A MGHHHHHHIEGR [MEW¥ZE 1]1& zZb:= o A= whlzl o] N-dok v
¢lojar, H1& olw =2k A9 LKLLDNWDSVTSTFSKLREQLG [AMEWZ 218 zte el A(Helix) 1o]aL, H2E olu|:=

b A9 PVIQEFWDNLEKETEGLRQEMS [HMEWHE 3] zte s 20]1, H3S ofuicit A< KDLEEVKAKVQ [AEW
3 418 zte gl x 3ola, H4E ofbv:=4t MY PYLDDFQKKWQEEMELYRQKVE [MEH T 515 zh= g 40|
H5E obwiAl A9 PLRAELQEGARQKLHELQEKLS [MEWE 6]& 2zt s 50la, H6L ofviit AMd
PLGEEMRDRARAHVDALRTHLA [MEWHZE 7]S zt= A2 60)ar, H7S ofv]=At A< PYSDELRQRLAARLEALKENGG [A]
IdHT 8] zZeE g s 7o]ar, H8S olu|:Al A< ARLAEYHAKATEHLSTLSEKAK [M ¥ & 918 zhe= g s 8o
i, H9E ofwwaF A9 PALEDLRQGLL [A¥E¥HE 1018zt "gx golx, HI0S op=AF MY
PVLESFKVSFLSALEEYTKKLNTQ [A ¥ E 111 zke= #elx 100, 48 Fd oA, o A7Z%s dige 3z
FX-H1-H2-H3-H4-H5-H6-H7-H8-H9-H10-GT-H1-H2-H3-H4-H5-H6-H7-H8-HO-H10 [A LW ZE 1318 E3slE= MSP2o|t}.
YR oA, v A EE @2 NSPL ofv| it AE ol AdE 2270 ofbn| A Rl WA S st
ool de Edtete dFdd v AAZ2= gudolt), 01 ot A TN, FFE v 2AEE w2
FX-H1-H2-H3-H4-H4-H5-H6-H7-H8-H9-H10 [AMGWH S 1415 X 3F3}= MSPIElo|w, o] o) SPu ol Al A
42 T&HE "H"E HHoEM AdEr. E O A, 23 v 2Es oA 32 FX-HI-H2-
H3-H4-H5-H4-H5-H6-H7-H8-H9-H10 [AMEH< 15]5 2E3ale MSPIEZo|™, o]o] o9& NMSP19] olv|wit MEe &
58 "H4-H5"E E oA dFEY. E U2 FddoA, Fgd w AAFs dude 3 FX-H1-H2-H3-H4-
H5-H6-H4-H5-H6-H7-H8-H9-H10 [M LM Z 16]& 33l MSPIE3C]™, ool <& MSP19] oju]:=jl HEde F2
¥ "H4-H5-HE"S TFR oM AFE ).

EX Fo)| A, u AAZ= gulge T TEV- HIA (1-11)- H2-H3-H4-H5-H6-H7-H8-H9-H10 [HE W3 1
33k MSPID1e|ar, of7]olA] TEVE ofw|i=4b A< MGHHHHHHH DYDIPTTENLYFQG [A€ W& 18]& %
H¥ N-2dk Twrelo]ar, HIA(1-1D)2 ofmiat A STFSKLREQLG [MEHZE 1915 2zt Huhd H1 UAle
Slojth. AR FHAA, B AAZe Gl g e Tz TEV-H2-H3-H4-H5-H6-H7-H8-H9-H10 [MLHZ 20]<
ghel= NMSPIDZo|th. ThE F@olA, o ~AEE @ Ade % TEV-HI A (1-11)-H2-H3-H4-H5-H6-H7-H8-H9-
H10-GT- H1A (1-11)- H2-H3-H4-H5-H6-H7-H8-H9-H10 [AMEWE 21]E xEFsh= MSP2Nlo|th. thE F& oA,
o AAZE= WlEe 2 TEV- H1A (1-11)- H2-H3-H4-H5-H6-H7-H8-H9-H10-GT- H2-H3-H4-H5-H6-H7-H8-H9-H10
[(MEis 22]5 23Fshe MSP2N2o|th., B of& F@odA], o ~E= delze 7% TEV-H1A (1-11)-H2-H3-
H4-H5-H6-H7-H8-H9-H10-GT- H1A (1-17)- H2-H3-H4-H5-H6-H7-H8-HO-H10 [Ad W3E 24]LS zt= NSP2N3ow | o
of oJaf, H1A(1-17)2 ofn4l A REQLG [ME¥HE 23]S ZHe Auks H1 Ay =dle] o,
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Education Database. Lab Animal Research, Fundamentals of Breeding and Weaning, JoVE, Cambridge, MA,

(2018) (H9A=); Breeding Strategies for Maintaining Colonies of Laboratory Mice, A Jackson

Laboratory Resource Manual, (©2007 The Jackson LaboratoryE ZZ3slal; ol BT+ FZR2EA EYd 53t
]1__

Aot ditdoez, 2ad Igh A FHARE A0S g A DL/Es Q178 gk FHARE LFS)
= ES AE &2 2z 4 gla, 449 ES AlEe i3 esE 248 558 A4 v ARSEAAY, 17ks)
2}

lgh A4 FAAAE TPt FAMom 25 QAzbe Igh AR L EE A28 Igx F04
5 ATk, QA3 IgH FHAE /s QIrs); Igk
Ze B2, oS Eo], VELOCIMUNE® AE(dE Eo], 2 AA7 2
of Rze=A BFE 1T 53] 218,502,018 L/ A|8,642,8355 =), XENOMOUSE A (eZ Sol, 1
AA7E Edo] Fx2A T3¢9 Mendez, M.J. €, 1997, Nat. Genetics 15(2):146-56 % Jakobovits, A. €],
1995, Ann. NY Acad. Sci. 764:525-35)°] FX|=o] 3l

AH FHAA, ol VEH FRHor Y FEE v 53 WE 9,796,788; 9,969,814; v 53
=9 370 HE 2011/0195454 Al, 2012/0021409 Al, 2012/0192300 Al, 2013/0045492 Al, 2013/0185821 Al,
2013/0302836 Al; =A E3 =9 3/ WHZ WO 2011/097603, WO 2012/148873, WO 2013/134263, WO
2013/184761, WO 2014/160179, WO 2014/1602020) A ® #je} 22 dtdw AASI2ZEY A FAARE X3
s, olE Zzte I o] Edd Fx=E xshdch. AR FEHANA, oA rEd AAF TEE, 1
AAZF #2224 B 535, W02019/113065, W02017214089, US20180125043 % wl=r 53] #]9,035,128% ;
A9,066,502%;  A|9,163,092%5;  A9,150,66235;  A9,334,333%;  A|9,006,511%;  A9,029,6283% ;
A9,206,261%;  A9,012,717%;  A9,394,373%;  A|9,206,2625;  A|9,206,263%;  A|9,226,48435 ;
A|9,540,452%.; 2 A]9,399,683% 0l 7|&E wie} ZE WAFEREH A FAANAE xFS.

U FEol WHHW, Welde] o FE) Wel wge FU-Sold WARANS Algete] BUHPHL.
FRoAe AN W wge T NEE B (R)d Sol4e 4 v BAlel el szsel 49

. A dArtE AAshr] 8, ELISA 2 fFAE ASH 71 HA4(dE 9, David H. Margulies,

Induction of Immune Responses, Current Protocols in Immunology, 89, 1, (2.0.1-2.0.3) (2010); Henri V.

I

=

van der Heyde <&, "Analysis of antigen-specific antibodies and their 1isotypes in experimental

malaria," Cytometry, Vol. 71A (4): 242-250 (2007); ©]& & E5E o Ix=2A4 ¥3d)e x3st= v

g A8 & AT QY TaAdeN, FAAe A EwdAd Al UHE Gude B o
_]

A WY whSo] GAEH WostyE TERZRE A¥E Jus FHIY. AxE Wosty FEo v ¥x
a4, F54 4 dx a8 FEA N olo] AL A = vt FHYeRRE F£HE 5 . A FdAo
A, AEE 193ty 2o vFozRE 58 A A, S uFAEe] Fdolt. AR FEHdlA, Al
X e "Wasty 29 dold 237, 7# e 9499 AEE Fgieke oldHA Ax Hdelth, 54
ool A, AE A Wdsty 529 njgy e A Ao 2RE F£5EHE g2 AE Hooth, A +&
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[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]
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Hao A, A A MEe 7243 Ade Holk 70%, A% 80%, A% 90%, Hol%E 91%, Hol% 92%, Z
o]% 93%, HMoJ% 94%, Hol% 95%, Ho|% 96%, HoJm= 97%, HoJE 98%, ZHo|%E 99%, Hi= 1 o]ie] A
A S e sk A A MER A"

54 Aol B AZE A A4 B AEe] [ ATes] s, A Y AL FEHE FA WY
g9 BEEYY £58 A% oF AuoEyE AEHn £HE & Utk AF FAANA, B ATE oF
AL AuomiE S A ALE F557] ol WestE FERYY F58E ALY ofF duomy
H 59 5 otk ® g2 Fddeld], B ALE sty BRRYE S5 g4 A4 Az gueld 2
FHozM, P4 44 B ALY YaoRA 549 5 9,

54 9 FAeNA, By gHE gwde] tF FAS wAE PA AY B ALE Aejsy FREvY -
553 AL EW B AL v s)Zske] FACS ols) welE AXS oF FadA #Ed & vk,

B
AE vtAE GdAll FAH] k. A5 5o, FACSY AHeS 53 AEE 4 & d€ 71538 B AxE v
= 08-S Z3e ol YA =vh: IgG, IgM, IgE, IgA, IgD, CD1, CD5, (D19, CD20, (D21, CD22,

(D23, (D24, (D25, CD27, (D30, (D38, (D40, CD78, CD8O, (D138, (D319, TLR4, IL-6, PDL-2, CXCR3,
CXCR4, CXCR5, CXCR6, IL-10 % TGFB. EA FadolA, B AlEE IgG, Igh T o529 ZgHd Eolx¢l %
A& AHg3te] HEE 4 vk, A FddolA, FA A B MEE [g6ol 5ol FAE AES

EUJ
Ir

s
54 padelA, Wels ¥, ngAEe wosy ERYE sodn. 4A7E AAY F, welsd 58
Fehel 1g6-Fe-F4 B AEe] WS 2ol s)%E Py 4

Sol, MANEE F-1g6 FA} AHFA7 T AHsle] Ae) mAF AX L FAF AADTY. 2
A¥ B A AR, F-1g6 FA)A AFse FF FAE, ol FAE AT G 2
AHE AEE FAE AZel o8 B

ool AR pAeel, Wi deol wE) MEPROE A A E A WL ke slo

=
LREERTE I, ooy, i UL ANsE FAS WS 16 FA-GH B AXZE B A
H
H

oy @9
el mek 71 4E s weE 5+ ok

woggel 9% PR, A A AEe] que FA A B ALE EgA. olgF A FHdA, B
A Y AR By GRE wude Ug $AS wAss A A4 B AEE TS, ot wosd 8
29E F5E oF Aol Puld 43d £ Qa w4 G¥E wud 9 g 5o B AX EW viAd 2
Fshe A 2, B AE AN AYSHE BAE AASE AW o1FF W 2AZS Gug BFAst AX
o o]F e FHAPeEA B & A dF B, Ws Fol, MPALE WAsy FRevy 5

"CI)"

& Eo] A YA AE FJud} 22 AE Jis A olFT o 2EE il A HE e g

= = ] StAl+=, Aol= 0.1 mg/mL, )%= 0.2 mg/mL,
Hol%x 0.3 mg/mL, Ao %= 0.6 mg/mL, Ho]% 0.7 mg/mL, Hol= 0.8
mg/mL, A% 0.9 mg/mL, A= 1.0 mg/mL, Fo= 2.0 mg/mL, A% 3.0 mg/mL, )% 4.0 mg/mL, Ho%=
5.0 mg/nL, A1k 10.0 mg/mL HE ol& ZIsteE 2 AE wijAo] Algdr. 54 7oA, HA=,
0.2 mg/mL WA 20.0 mg/mL, 0.2 mg/mL WA 15.0 mg/mL, 0.2 mg/mL WA 10 mg/mL, 0.2 mg/mL WA 7.0
mg/mL, 0.2 mg/mL WA 5.0 mg/mL, 0.5 mg/mL WA 10.0 mg/mL, 0.5 mg/mL A 7.0 mg/mL, 0.5 mg/mL A
5.0 mg/mL, 1.0 mg/mL W#] 10.0 mg/mL, 1.0 mg/mL WA 7.0 mg/mL, =+ 1.0 mg/mL WA 5.0 mg/mLE ¥}
T sER2 oAl Axd Aedd. 54 FdddA, HA=, 0.1 mg/mL, 0.2 mg/mL, 0.3 mg/mL, 0.4
mg/mL, 0.5 mg/mL, 0.55 mg/mL, 0.6 mg/mL, 0.65 mg/mL, 0.7 mg/mL, 0.75 mg/mL, 0.8 mg/mL, 0.85 mg/mL, 0.9
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mg/mL, 8.5 mg/mL, 9.0 mg/mL, 9.5 mg/mL, 10.0 mg/mL, 12.0 mg/mL, 15.0 mg/mL, 20.0 mg/mL H=¥= o]|& =3}

mg/mL, 0.95 mg/mL, 1.0 mg/mL, 1.5 mg/mL, 1.6 mg/mL, 1.8 mg/mL, 2.0 mg/mL, 2.5 mg/mL, 3.0 mg/mL, 3.5
mg/mL, 4.0 mg/mL, 4.5 mg/mL, 5.0 mg/mL, 5.5 mg/mL, 6.0 mg/mL, 6.5 mg/mL, 7.0 mg/mL, 7.5 mg/mL, 8.0
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olo}Al, ¥4l SLC UHHHE W] AgH B LS =
dta, DNAE rEstshs GAF 2 AZRRE weshn, /b 242 98] A6 200 AAE vhsh go] ¥
Ag B

B RAle] o] ezl Bl AWEa TAEAA R, FA3 5HS GAEy] ] eyl kel G At
olg PEgFL WS S ort. wEkA], HERE ATHYgE B A JAS AP 9 HFE Yo &3tE RE oy
3 diekE el FElE E3sts Zlow ordn),

k=3

EH]a

Z2a A =T AB
<4 Y= AB

DN

GPCR1 #9] 534 Wl E3HA]
38 pg/mL 10 pg/mL
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084 GPCR1 #¢] 53|
0.7 1 7l E-3HA

0.6
0.5 1
044
0.3 1
0.2
0.14

M\

0.1
¥4 =T AB =4 =T AB

50 pg/mL 50 pg/mL

Fd 2 Ax

R10:0.000%

® R5: 0.073%

R12:0.000%

B9 [gG A AXE
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R10:0.000%

T 2F A

¥4 [gG %A AlE

R10:0.000% R11:0.339%

T 2R AXE

R12:0.000%

E9 IgG 4 AlE
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Y A A xE

L AF AE

R10:0.000%

® R5: 1.9

R12:0.000%

R10:0.000%

*R5 0.761%

¢ R10

R12:0.000%

9 IgG ¢4 AE

R11:2.053%
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0 5 10 15 20 25 30 35 40 45 50 55 60

MSD Al¥ 23 v)&
(d¢¥ TMB &8 ol A ¥)

EEE

SEQUENCE LISTING

<110> Regeneron Pharmaceuticals, Inc.

<120>

<130>

<150>

<151>

METHODS FOR OBTAINING ANTIBODIES THAT BIND TRANSMEMBRANE PROTEINS
AND CELLS THAT PRODUCE THE SAME

36526 (10465W001)

63/130,044

2020-12-23

<160> 24

<170>

PatentIn version 3.5

<210> 1

<211> 12

<212>
<213>

<220><223>

PRT
Artificial Sequence

synthetic peptide

<400> 1

Met Gly His His His His His His Ile Glu Gly Arg

1

5 10

_60_
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<210> 2

<211> 22
<212> PRT
<213> Artificial Sequence
<220><223> synthetic peptide
<400> 2
Leu Lys Leu Leu Asp Asn Trp Asp Ser Val Thr Ser Thr Phe Ser Lys
1 5 10 15
Leu Arg Glu Gln Leu Gly
20
<210> 3
<211> 22
<212> PRT
<213> Artificial Sequence
<220><223> synthetic peptide
<400> 3
Pro Val Thr Gln Glu Phe Trp Asp Asn Leu Glu Lys Glu Thr Glu Gly

1 5 10 15

Leu Arg Gln Glu Met Ser
20
<210> 4
<211> 11
<212> PRT
<213> Artificial Sequence
<220><223> synthetic peptide
<400> 4
Lys Asp Leu Glu Glu Val Lys Ala Lys Val Gln
1 5 10
<210> 5
<211> 22
<212> PRT
<213> Artificial Sequence

<220><223> synthetic peptide

_61_
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<400> 5
Pro Tyr Leu Asp Asp Phe Gln Lys Lys Trp Gln Glu Glu Met Glu Leu
1 5 10 15

Tyr Arg Gln Lys Val Glu

20
<210> 6
<211> 22
<212> PRT
<213> Artificial Sequence
<220><223> synthetic peptide
<400> 6
Pro Leu Arg Ala Glu Leu Gln Glu Gly Ala Arg Gln Lys Leu His Glu
1 5 10 15
Leu Gln Glu Lys Leu Ser
20
<210> 7
<211> 22
<212> PRT
<213> Artificial Sequence
<220><223> synthetic peptide
<400> 7
Pro Leu Gly Glu Glu Met Arg Asp Arg Ala Arg Ala His Val Asp Ala

1 5 10 15

Leu Arg Thr His Leu Ala
20
<210> 8
<211> 22
<212> PRT
<213> Artificial Sequence
<220><223> synthetic peptide
<400> 8
Pro Tyr Ser Asp Glu Leu Arg Gln Arg Leu Ala Ala Arg Leu Glu Ala

1 5 10 15

_62_
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Leu Lys Glu Asn Gly Gly
20
<210> 9
<211> 22
<212> PRT
<213> Artificial Sequence
<220><223> synthetic peptide
<400> 9

Ala Arg Leu Ala Glu Tyr His Ala Lys Ala Thr Glu His Leu Ser Thr

1 5 10 15
Leu Ser Glu Lys Ala Lys
20
<210> 10
<211> 11
<212> PRT
<213> Artificial Sequence
<220><223> synthetic peptide
<400> 10
Pro Ala Leu Glu Asp Leu Arg Gln Gly Leu Leu
1 5 10
<210> 11
<211> 24
<212> PRT
<213> Artificial Sequence
<220><223> synthetic peptide
<400> 11
Pro Val Leu Glu Ser Phe Lys Val Ser Phe Leu Ser Ala Leu Glu Glu

1 5 10 15

Tyr Thr Lys Lys Leu Asn Thr Gln
20

<210> 12

<211> 212

<212> PRT
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<213> Artificial Sequence

<220><223>
<400> 12
Met Gly His
1

Asp Asn Trp

Leu Gly Pro

35

Glu Gly Leu
50

Lys Val Gln

65

Met Glu Leu

Glu Gly Ala

Leu Gly Glu
115
Arg Thr His
130
Ala Arg Leu
145

Tyr His Ala

Lys Pro Ala

Ser Phe Lys

195

Leu Asn Thr
210

<210> 13

synthetic peptide

His

Asp

20

Val

Arg

Pro

Tyr

Arg

100

Leu

Glu

Lys

Leu
180

Val

Gln

His His His

Val Thr Ser

Gln Glu Phe

40

Gln Glu Met Ser

55
Leu Asp Asp

70

Arg Gln Lys Val

GIn Lys Leu His

Arg Asp Arg

120

Ala Pro Tyr Ser

135

Ala Leu Lys Glu

150

Ala Thr Glu His

Glu Asp Leu Arg

Phe Leu Ser

200

Ile Glu Gly Arg Leu Lys Leu Leu
10 15

Thr Phe Ser Lys Leu Arg Glu Gln

25 30

Trp Asp Asn Leu Glu Lys Glu Thr

45

Lys Asp Leu Glu Glu Val Lys Ala
60
Phe Gln Lys Lys Trp GIn Glu Glu
75 80
Glu Pro Leu Arg Ala Glu Leu Gln
90 95
Glu Leu Gln Glu Lys Leu Ser Pro

105 110

Ala Arg Ala His Val Asp Ala Leu
125
Asp Glu Leu Arg Gln Arg Leu Ala
140
Asn Gly Gly Ala Arg Leu Ala Glu
155 160
Leu Ser Thr Leu Ser Glu Lys Ala

170 175

Gln Gly Leu Leu Pro Val Leu Glu
185 190
Ala Leu Glu Glu Tyr Thr Lys Lys

205

_64_
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<211> 414

<212> PRT

<213> Artificial Sequence

<220><223> synthetic peptide

<400> 13

Met Gly His His His His His His Ile Glu Gly Arg Leu Lys Leu Leu

1 5 10 15

Asp Asn Trp Asp Ser Val Thr Ser Thr Phe Ser Lys Leu Arg Glu Gln
20 25 30
Leu Gly Pro Val Thr Gln Glu Phe Trp Asp Asn Leu Glu Lys Glu Thr
35 40 45
Glu Gly Leu Arg Gln Glu Met Ser Lys Asp Leu Glu Glu Val Lys Ala
50 55 60
Lys Val Gln Pro Tyr Leu Asp Asp Phe Gln Lys Lys Trp GIn Glu Glu

65 70 75 80

Met Glu Leu Tyr Arg Gln Lys Val Glu Pro Leu Arg Ala Glu Leu Gln
85 90 95
Glu Gly Ala Arg Gln Lys Leu His Glu Leu Gln Glu Lys Leu Ser Pro
100 105 110
Leu Gly Glu Glu Met Arg Asp Arg Ala Arg Ala His Val Asp Ala Leu
115 120 125
Arg Thr His Leu Ala Pro Tyr Ser Asp Glu Leu Arg Gln Arg Leu Ala

130 135 140

Ala Arg Leu Glu Ala Leu Lys Glu Asn Gly Gly Ala Arg Leu Ala Glu
145 150 155 160
Tyr His Ala Lys Ala Thr Glu His Leu Ser Thr Leu Ser Glu Lys Ala
165 170 175
Lys Pro Ala Leu Glu Asp Leu Arg Gln Gly Leu Leu Pro Val Leu Glu
180 185 190
Ser Phe Lys Val Ser Phe Leu Ser Ala Leu Glu Glu Tyr Thr Lys Lys

195 200 205
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Leu Asn Thr Gln Gly Thr Leu Lys Leu Leu Asp
210 215
Thr Ser Thr Phe Ser Lys Leu Arg Glu Gln Leu
225 230 235
Glu Phe Trp Asp Asn Leu Glu Lys Glu Thr Glu
245 250
Met Ser Lys Asp Leu Glu Glu Val Lys Ala Lys

260 265

Asp Asp Phe Gln Lys Lys Trp Gln Glu Glu Met
275 280
Lys Val Glu Pro Leu Arg Ala Glu Leu Gln Glu
290 295
Leu His Glu Leu GIn Glu Lys Leu Ser Pro Leu
305 310 315
Asp Arg Ala Arg Ala His Val Asp Ala Leu Arg

325 330

Tyr Ser Asp Glu Leu Arg Gln Arg Leu Ala Ala
340 345
Lys Glu Asn Gly Gly Ala Arg Leu Ala Glu Tyr
355 360
Glu His Leu Ser Thr Leu Ser Glu Lys Ala Lys
370 375
Leu Arg Gln Gly Leu Leu Pro Val Leu Glu Ser

385 390 395

Leu Ser Ala Leu Glu Glu Tyr Thr Lys Lys Leu
405 410

<210> 14

<211> 234

<212> PRT

<213> Artificial Sequence
<220><223> synthetic peptide

<400> 14

Asn Trp Asp Ser Val
220
Gly Pro Val Thr Gln
240
Gly Leu Arg Gln Glu
255
Val Gln Pro Tyr Leu

270

Glu Leu Tyr Arg Gln
285
Gly Ala Arg Gln Lys
300
Gly Glu Glu Met Arg
320
Thr His Leu Ala Pro

335

Arg Leu Glu Ala Leu
350
His Ala Lys Ala Thr
365

Pro Ala Leu Glu Asp

380

Phe Lys Val Ser Phe
400

Asn Thr Gln
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Met Gly His
1

Asp Asn Trp

Leu Gly Pro

35
Glu Gly Leu
50
Lys Val Gln
65

Met Glu Leu

Lys Lys Trp

Leu Arg Ala
115
Gln Glu Lys
130
Ala His Val
145

Leu Arg Gln

Gly Ala Arg

Thr Leu Ser

195

Leu Leu Pro
210

Glu Glu Tyr

225

<210> 15

His

Asp

20

Val

Arg

Pro

Tyr

Leu

Asp

Arg

Leu

180

Val

Thr

His

Ser

Thr

Tyr

Arg

85

Leu

Ser

Leu

165

Lys

Leu

Lys

His His

Val Thr

Gln Glu

Glu Met

55
Leu Asp
70

Gln Lys

Glu Met

Gln Glu

Pro Leu

135
Leu Arg
150

Ala Ala

Glu Tyr

Ala Lys

Glu Ser

215

Lys Leu Asn Thr

230

His

Ser

Phe

40

Ser

Asp

Val

Thr

Arg

His

Pro
200

Phe

Ile Glu Gly Arg Leu Lys Leu

10

Thr Phe

25

Trp Asp

Lys Asp

Phe Gln

Glu Pro

90

Leu Tyr

105

Ala Arg

His Leu

Leu Glu

170

Ala Lys

Ala Leu

Lys Val

Gln

Ser Lys

Asn Leu

Leu Glu

60
Lys Lys
75

Tyr Leu

Arg Gln

Gln Lys

Met Arg

140
Ala Pro
155

Ala Leu

Ala Thr

Glu Asp

Ser Phe

220

15
Leu Arg Glu
30

Glu Lys Glu

45

Glu Val Lys

Trp Gln Glu

Asp Asp Phe
95

Lys Val Glu

110
Leu His Glu
125

Asp Arg Ala

Tyr Ser Asp

Lys Glu Asn

175
Glu His Leu
190
Leu Arg Gln
205

Leu Ser Ala
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<211> 256

<212> PRT

<213> Artificial Sequence

<220><223> synthetic peptide

<400> 15

Met Gly His His His His His His Ile Glu Gly Arg Leu Lys Leu Leu

1 5 10 15

Asp Asn Trp Asp Ser Val Thr Ser Thr Phe Ser Lys Leu Arg Glu Gln

20 25 30

Leu Gly Pro Val Thr Gln Glu Phe Trp Asp Asn Leu Glu Lys Glu Thr

35 40 45

Glu Gly Leu Arg Gln Glu Met Ser Lys Asp Leu Glu Glu Val Lys Ala

50 95 60

Lys Val Gln Pro Tyr Leu Asp Asp Phe GIn Lys Lys Trp GIn Glu Glu

=

65 70 75 80
Met Glu Leu Tyr Arg Gln Lys Val Glu Pro Leu Arg Ala Glu Leu Gln
85 90 95
Glu Gly Ala Arg Gln Lys Leu His Glu Leu Gln Glu Lys Leu Ser Pro
100 105 110

Tyr Leu Asp Asp Phe Gln Lys Lys Trp Gln Glu Glu Met Glu Leu Tyr

115 120 125
Arg Gln Lys Val Glu Pro Leu Arg Ala Glu Leu Gln Glu Gly Ala Arg
130 135 140
GIn Lys Leu His Glu Leu Gln Glu Lys Leu Ser Pro Leu Gly Glu Glu
145 150 155 160
Met Arg Asp Arg Ala Arg Ala His Val Asp Ala Leu Arg Thr His Leu
165 170 175

Ala Pro Tyr Ser Asp Glu Leu Arg Gln Arg Leu Ala Ala Arg Leu Glu

180 185 190
Ala Leu Lys Glu Asn Gly Gly Ala Arg Leu Ala Glu Tyr His Ala Lys
195 200 205

Ala Thr Glu His Leu Ser Thr Leu Ser Glu Lys Ala Lys Pro Ala Leu
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210 215 220
Glu Asp Leu Arg Gln Gly Leu Leu Pro Val Leu Glu Ser Phe Lys Val
225 230 235 240

Ser Phe Leu Ser Ala Leu Glu Glu Tyr Thr Lys Lys Leu Asn Thr Gln

245 250 255
<210> 16
<211> 278
<212> PRT
<213> Artificial Sequence
<220><223> synthetic peptide
<400> 16
Met Gly His His His His His His Ile Glu Gly Arg Leu Lys Leu Leu
1 5 10 15
Asp Asn Trp Asp Ser Val Thr Ser Thr Phe Ser Lys Leu Arg Glu Gln
20 25 30
Leu Gly Pro Val Thr Gln Glu Phe Trp Asp Asn Leu Glu Lys Glu Thr

35 40 45

Glu Gly Leu Arg Gln Glu Met Ser Lys Asp Leu Glu Glu Val Lys Ala
50 95 60
Lys Val Gln Pro Tyr Leu Asp Asp Phe Gln Lys Lys Trp Gln Glu Glu
65 70 75 80
Met Glu Leu Tyr Arg Gln Lys Val Glu Pro Leu Arg Ala Glu Leu Gln
85 90 95
Glu Gly Ala Arg Gln Lys Leu His Glu Leu Gln Glu Lys Leu Ser Pro

100 105 110

Leu Gly Glu Glu Met Arg Asp Arg Ala Arg Ala His Val Asp Ala Leu
115 120 125
Arg Thr His Leu Ala Pro Tyr Leu Asp Asp Phe Gln Lys Lys Trp Gln
130 135 140
Glu Glu Met Glu Leu Tyr Arg Gln Lys Val Glu Pro Leu Arg Ala Glu
145 150 155 160

Leu Gln Glu Gly Ala Arg GIn Lys Leu His Glu Leu Gln Glu Lys Leu
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165 170 175

Ser Pro Leu Gly Glu Glu Met Arg Asp Arg Ala Arg Ala His Val Asp
180 185 190
Ala Leu Arg Thr His Leu Ala Pro Tyr Ser Asp Glu Leu Arg Gln Arg
195 200 205
Leu Ala Ala Arg Leu Glu Ala Leu Lys Glu Asn Gly Gly Ala Arg Leu
210 215 220
Ala Glu Tyr His Ala Lys Ala Thr Glu His Leu Ser Thr Leu Ser Glu

225 230 235 240

Lys Ala Lys Pro Ala Leu Glu Asp Leu Arg Gln Gly Leu Leu Pro Val
245 250 255
Leu Glu Ser Phe Lys Val Ser Phe Leu Ser Ala Leu Glu Glu Tyr Thr
260 265 270
Lys Lys Leu Asn Thr Gln
275
<210> 17
<211> 212
<212> PRT
<213> Artificial Sequence
<220><223> synthetic peptide
<400> 17
Met Gly His His His His His His His Asp Tyr Asp Ile Pro Thr Thr

1 5 10 15

Glu Asn Leu Tyr Phe Gln Gly Ser Thr Phe Ser Lys Leu Arg Glu Gln
20 25 30
Leu Gly Pro Val Thr Gln Glu Phe Trp Asp Asn Leu Glu Lys Glu Thr
35 40 45
Glu Gly Leu Arg GIn Glu Met Ser Lys Asp Leu Glu Glu Val Lys Ala
50 55 60
Lys Val Gln Pro Tyr Leu Asp Asp Phe Gln Lys Lys Trp Gln Glu Glu

65 70 75 80
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Met Glu Leu Tyr Arg Gln Lys Val Glu Pro Leu Arg Ala Glu Leu Gln
85 90 95
Glu Gly Ala Arg Gln Lys Leu His Glu Leu Gln Glu Lys Leu Ser Pro
100 105 110
Leu Gly Glu Glu Met Arg Asp Arg Ala Arg Ala His Val Asp Ala Leu
115 120 125
Arg Thr His Leu Ala Pro Tyr Ser Asp Glu Leu Arg Gln Arg Leu Ala

130 135 140

Ala Arg Leu Glu Ala Leu Lys Glu Asn Gly Gly Ala Arg Leu Ala Glu
145 150 155 160
Tyr His Ala Lys Ala Thr Glu His Leu Ser Thr Leu Ser Glu Lys Ala
165 170 175
Lys Pro Ala Leu Glu Asp Leu Arg Gln Gly Leu Leu Pro Val Leu Glu
180 185 190
Ser Phe Lys Val Ser Phe Leu Ser Ala Leu Glu Glu Tyr Thr Lys Lys

195 200 205

Leu Asn Thr Gln
210
<210> 18
<211> 23
<212> PRT
<213> Artificial Sequence
<220><223> synthetic peptide
<400> 18
Met Gly His His His His His His His Asp Tyr Asp Ile Pro Thr Thr
1 5 10 15
Glu Asn Leu Tyr Phe Gln Gly
20
<210> 19
<211> 11
<212> PRT
<213> Artificial Sequence

<220><223> synthetic peptide
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<400> 19
Ser Thr Phe Ser Lys Leu Arg Glu Gln Leu Gly

1 5 10

<210> 20

<211> 201

<212> PRT

<213> Artificial Sequence

<220><223> synthetic peptide

<400> 20

Met Gly His His His His His His His Asp Tyr Asp

1 5 10

Glu Asn Leu Tyr Phe Gln Gly Pro Val Thr Gln Glu

20 25

Leu Glu Lys Glu Thr Glu Gly Leu Arg Gln Glu Met

35 40

Glu Glu Val Lys Ala Lys Val Gln Pro Tyr Leu Asp

50 95 60
Lys Trp Gln Glu Glu Met Glu Leu Tyr Arg Gln Lys
65 70 75
Arg Ala Glu Leu GIn Glu Gly Ala Arg Gln Lys Leu
85 90
Glu Lys Leu Ser Pro Leu Gly Glu Glu Met Arg Asp
100 105

His Val Asp Ala Leu Arg Thr His Leu Ala Pro Tyr

115 120
Arg Gln Arg Leu Ala Ala Arg Leu Glu Ala Leu Lys
130 135 140
Ala Arg Leu Ala Glu Tyr His Ala Lys Ala Thr Glu
145 150 155
Leu Ser Glu Lys Ala Lys Pro Ala Leu Glu Asp Leu

165 170

Ile Pro Thr Thr
15
Phe Trp Asp Asn
30
Ser Lys Asp Leu
45

Asp Phe Gln Lys

Val Glu Pro Leu
80
His Glu Leu GIn
95
Arg Ala Arg Ala
110

Ser Asp Glu Leu

125

Glu Asn Gly Gly

His Leu Ser Thr
160
Arg Gln Gly Leu

175
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Leu Pro Val Leu Glu Ser Phe Lys

180

Glu Tyr Thr Lys Lys Leu Asn Thr

195 200
<210> 21
<211> 403
<212> PRT
<213> Artificial Sequence
<220><223> synthetic peptide
<400> 21
Met Gly His His His His His His
1 5
Glu Asn Leu Tyr Phe Gln Gly Ser

20

Leu Gly Pro Val Thr GIn Glu Phe

35 40
Glu Gly Leu Arg GIn Glu Met Ser
50 95

Lys Val Gln Pro Tyr Leu Asp Asp
65 70
Met Glu Leu Tyr Arg Gln Lys Val

85

Glu Gly Ala Arg GIn Lys Leu His
100
Leu Gly Glu Glu Met Arg Asp Arg
115 120
Arg Thr His Leu Ala Pro Tyr Ser
130 135
Ala Arg Leu Glu Ala Leu Lys Glu

145 150

Tyr His Ala Lys Ala Thr Glu His

Val Ser Phe Leu Ser Ala Leu Glu

185 190

Gln

His Asp Tyr Asp Ile Pro Thr Thr

10 15

Thr Phe Ser Lys Leu Arg Glu Gln

25 30

Trp Asp Asn Leu Glu Lys Glu Thr
45

Lys Asp Leu Glu Glu Val Lys Ala

60

Phe Gln

Lys Lys Trp Gln Glu Glu

75 80

Glu Pro Leu Arg Ala Glu Leu Gln

90 95

Glu Leu Gln Glu Lys Leu Ser Pro

105 110
Ala Arg Ala His Val Asp Ala Leu
125
Asp Glu Leu Arg Gln Arg Leu Ala
140
Asn Gly Gly Ala Arg Leu Ala Glu

155 160

Leu Ser Thr Leu Ser Glu Lys Ala
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Lys

Ser

Leu

Val

305

Thr

Arg

His

Pro

Phe

385

Asn

Pro Ala

Phe Lys
195
Asn Thr

210

Pro Val

Leu Arg

Gln Pro

Leu Tyr

275

Ala Arg
290

Glu Glu

His Leu

Leu Glu

Ala Lys

355
Ala Leu
370

Lys Val

Thr Gln

<210> 22

165
Leu Glu
180

Val Ser

GIn Gly

Thr Gln

Gln Glu

245
Tyr Leu
260

Arg Gln

Gln Lys

Asp Leu

Phe Leu

Thr Ser

215

Glu Phe

230

Met Ser

Asp Asp

Lys Val

Leu His

295

170 175
Arg Gln Gly Leu Leu Pro Val Leu Glu
185 190
Ser Ala Leu Glu Glu Tyr Thr Lys Lys
200 205
Thr Phe Ser Lys Leu Arg Glu Gln Leu

220

Trp Asp Asn Leu Glu Lys Glu Thr Glu
235 240
Lys Asp Leu Glu Glu Val Lys Ala Lys
250 255
Phe Gln Lys Lys Trp Gln Glu Glu Met
265 270
Glu Pro Leu Arg Ala Glu Leu Gln Glu

280 285

Glu Leu Gln Glu Lys Leu Ser Pro Leu

300

Met Arg Asp Arg Ala Arg Ala His Val Asp Ala Leu Arg

Ala Pro

325
Ala Leu
340

Ala Thr

Glu Asp

Ser Phe

310

Tyr Ser

Lys Glu

Glu His

Leu Arg
375
Leu Ser

390

315 320

Asp Glu Leu Arg Gln Arg Leu Ala Ala
330 335

Asn Gly Gly Ala Arg Leu Ala Glu Tyr

345 350

Leu Ser Thr Leu Ser Glu Lys Ala Lys

360 365

Gln Gly Leu Leu Pro Val Leu Glu Ser
380

Ala Leu Glu Glu Tyr Thr Lys Lys Leu

395 400
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<211> 392

<212> PRT

<213> Artificial Sequence

<220><223>

<400> 22
Met Gly His
1

Glu Asn Leu

Leu Gly Pro
35
Glu Gly Leu

50

Lys Val Gln
65

Met Glu Leu

Leu Gly Glu

115

Arg Thr His
130

synthetic peptide

His His

5
Tyr Phe
20

Val Thr

Arg Gln

Pro Tyr

Tyr Arg

85
Arg Gln
100

Glu Met

Leu Ala

His His His

Gln Gly Ser

Gln Glu Phe
40
Glu Met Ser

55

Leu Asp Asp
70

Gln Lys Val

Lys Leu His

Arg Asp Arg

120

Pro Tyr Ser

135

Ala Arg Leu Glu Ala Leu Lys Glu

145
Tyr His Ala

Lys Pro Ala

Ser Phe Lys

195

Lys Ala
165
Leu Glu

180

Val Ser

150

Thr Glu His

Asp Leu Arg

Phe Leu Ser

200

His Asp Tyr
10

Thr Phe Ser

25

Asn

Trp Asp

Lys Asp Leu

Phe Lys
75
Pro Leu
90

Leu

Arg

Asp Glu Leu

Asn Gly Gly

155

Leu Ser Thr
170

Gln Gly Leu

185

Ala Leu Glu

Asp

Lys

Leu

60

Lys

Arg

His

Arg

140

Leu

Leu

Glu

Ile Pro Thr
15
Leu Arg Glu
30
Glu Lys Glu
45

Glu Val Lys

Trp Gln Glu

Ala Glu Leu

95

Lys Leu Ser
110

Val Asp Ala

125

Gln Arg Leu

Arg Leu Ala

Ser Glu Lys
175
Pro Val Leu

190

Tyr Thr Lys

205
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Leu Asn Thr Gln Gly Thr Pro Val Thr Gln Glu Phe Trp Asp Asn

210 215 220

Glu Lys Glu Thr Glu Gly Leu Arg Gln Glu Met Ser Lys Asp Leu

225 230 235

Glu Val Lys Ala Lys Val Gln Pro Tyr Leu Asp Asp Phe Gln Lys

245 250

255

Trp Gln Glu Glu Met Glu Leu Tyr Arg Gln Lys Val Glu Pro Leu

260 265

270

Ala Glu Leu Gln Glu Gly Ala Arg GIn Lys Leu His Glu Leu Gln

275 280

285

Lys Leu Ser Pro Leu Gly Glu Glu Met Arg Asp Arg Ala Arg Ala

290 295 300

Val Asp Ala Leu Arg Thr His Leu Ala Pro Tyr Ser Asp Glu Leu

305 310 315

Leu

240

Lys

Arg

His

Arg

320

Gln Arg Leu Ala Ala Arg Leu Glu Ala Leu Lys Glu Asn Gly Gly Ala

325 330

335

Arg Leu Ala Glu Tyr His Ala Lys Ala Thr Glu His Leu Ser Thr

340 345

350

Ser Glu Lys Ala Lys Pro Ala Leu Glu Asp Leu Arg Gln Gly Leu

355 360

365

Leu

Leu

Pro Val Leu Glu Ser Phe Lys Val Ser Phe Leu Ser Ala Leu Glu Glu

370 375 380

Tyr Thr Lys Lys Leu Asn Thr Gln
385 390

<210> 23

<211> 5

<212> PRT

<213> Artificial Sequence
<220><223> synthetic peptide
<400> 23

Arg Glu GIn Leu Gly

1 5
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<210> 24

<211> 397

<212> PRT

<213> Artificial Sequence

<220><223>
<400> 24
Met Gly His His His
1 5

Glu Asn Leu Tyr Phe

20

Leu Gly Pro Val Thr

35

Glu Gly Leu Arg Gln

50

Lys Val Gln Pro Tyr
65

Glu Leu

Met Tyr Arg

85

Arg Gln
100

Leu Gly Glu Glu Met

115

Arg Thr His Leu Ala

130

His

Gln

Glu

Leu

70

Gln

Lys

Arg

Pro

synthetic peptide

His His His Asp Tyr

10

Gly Ser Thr Phe Ser

25

Glu Phe Trp Asp Asn

40

Met Ser Lys Asp Leu

55

Asp Asp Phe Lys

75
Leu

Lys Val Pro

90

Leu His Leu

105

Asp Arg Ala Arg
120

Tyr Ser Asp Glu Leu

135

Ala Arg Leu Glu Ala Leu Lys Glu Asn Gly Gly

145

Tyr His Ala Lys Ala

165

Lys Pro Ala Leu Glu

180
Phe Lys

Ser Val Ser

195

150

Thr

Asp

155

Glu His Leu Ser Thr
170

Leu Arg Gln Gly Leu

185

Asp

Lys

Leu

60

Lys

Arg

His

Arg

140

Leu

Leu

Phe Leu Ser Ala Leu Glu Glu

200

Ile Pro Thr
15

Leu Arg Glu

30
Glu Lys Glu
45

Glu Val Lys

Trp Gln Glu

Ala Glu Leu

95
Lys Leu Ser
110
Val Asp Ala
125

Gln Arg Leu

Arg Leu Ala

Ser Glu Lys

175

Pro Val Leu
190

Tyr Thr Lys

205
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Leu Asn Thr Gln Gly Thr

210
Phe Trp Asp Asn Leu Glu
225 230
Ser Lys Asp Leu Glu Glu
245
Asp Phe Gln Lys Lys Trp
260

Val Glu Pro Leu Arg Ala

275
His Glu Leu Gln Glu Lys
290
Arg Ala Arg Ala His Val
305 310
Ser Asp Glu Leu Arg Gln
325

Glu Asn Gly Gly Ala Arg

340
His Leu Ser Thr Leu Ser
355
Arg Gln Gly Leu Leu Pro
370
Ser Ala Leu Glu Glu Tyr

385 390

Arg Glu Gln Leu

215

Lys Glu Thr Glu

Val Lys Ala Lys

250

GIn Glu Glu Met
265

Glu Leu GIn Glu

280
Leu Ser Pro Leu
295

Asp Ala Leu Arg

Arg Leu Ala Ala
330

Leu Ala Glu Tyr

345
Glu Lys Ala Lys
360
Val Leu Glu Ser
375

Thr Lys Lys Leu

Gly Pro Val Thr Gln Glu

220

Gly Leu Arg Gln Glu Met

235

Val Gln Pro Tyr Leu

255

Glu Leu Tyr Arg Gln

270

Gly Ala Arg Gln Lys

285

Gly Glu Glu Met Arg

300

Thr His Leu Ala Pro

315

Arg Leu Glu Ala Leu

335

His Ala Lys Ala Thr

350

Pro Ala Leu Glu Asp

365

Phe Lys Val Ser Phe

380

Asn Thr Gln

395
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