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Hybrid Chicken MF3178 Identical Equivalent
Total 24 20 7 5
Hydrogen Bond 12 7 1 4
Hydrophobic 12 13 6 1
Hybrid chicken MF3178
# (chicken VH-human VL) (human VH-human VL) Category Identical Equivalent
1 A:ASN34:HD21 - B:GLY100H:0 A:ASN34:ND2 - B:TYR100D:0 Hydrogen Bond *
2 A:ASN34:HD22 - B:ALA100G:0 Hydrogen Bond
3 A:TYR36:HH - B:GLY100H:0 A:TYR36:0H - B:PHE100G Hydrogen Bond *
4 A:GLN38:HE21 - B:TYR91:0H Hydrogen Bond
5 A:GLN38:HE22 - B:GLN39:0E1 A:GLN38:NE2 - B:GLN39:0E1 Hydrogen Bond *
6 A:LEU46:HA - B:ILE100J):0 Hydrogen Bond
7 A:GLN89:HE22 - B:GLY100H:0 A:GLN89:NE2 - B:TRP100E:O Hydrogen Bond *
A:GLN89:NE?2 - B:PHE100G Hydrogen Bond
8 A:SER91:HG - B:ALA100G:0 Hydrogen Bond
9 A:SER91:HB1 - B:ALA100G:0 B:GLN39:NE2 - A:GLN38:0E1 Hydrogen Bond
10 B:ILE100J:HN - A:TYR36:0H B:PHE100G:N - A:TYR36:0H Hydrogen Bond *
11 B:CYS1001:HA - A:TYR36:0H Hydrogen Bond
12 B:TRP103:HD1 - A:PRO44:0 Hydrogen Bond
A:TYR32 - B:TYR100D Hydrophobic
A:PRO44 - B:LEU45 Hydrophobic
13 A:TYR49 - B:CYS100I Hydrophobic
A:ALA50:CB - B:TYR100D Hydrophobic
14 A:TYR87 - B:LEU45 A:TYR87 - B:LEU45 Hydrophobic *
15 A:PHE9S8 - B:VAL37 Hydrophobic
16 A:PHE98 - B:LEU45 Hydrophobic
B:LEU45:CD1 - A:PHE98 Hydrophobic
17 B:TRP47 - A:PRO96 B:TRP47 - A:PRO96 Hydrophobic *
18 B:TRP47 - A:PRO96 B:TRP47 - A:PRO96 Hydrophobic *
19 B:TYRI1 - A:ALA43 B:TYR91 - A:ALA43 Hydrophobic *
20 B:ALA96 - A:LEU46 B:HIS96 - A:TYR49 Hydrophobic *
21 B:CYS100I - A:LEU46 B:TRP100E - A:PRO96 Hydrophobic
22 B:TRP103 - A:ALA43 B:TRP103 - A:ALA43 Hydrophobic
23 B:TRP103 - A:PRO44 B:TRP103 - A:PRO44 Hydrophobic *
24 B:TRP103 - A:PRO44 B:TRP103 - A:PRO44 Hydrophobic *

Fig. 4a
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Hybrid Ostrich MF3178 Identical Equivalent
Total 14 20 7 1
HBond 6 7 2 1
Hydrophobic 8 13 5 0
# Hybrid Ostrich MF3178 Category Identical | Equivalent
A:ASN34:ND2 - BTYR100D:0 | Hydrogen Bond
1 A:TYR36:HH - B:ASN100F:0D1 A:TYR36:0H - B:PHE100G Hydrogen Bond *
2 | A:GLN38:HE21- B:GLN39:0E1 | A:GLN38:NE2-B:GLN39:0E1 | Hydrogen Bond *
3 A:TYR87:HH - B:GLN39:0E1 Hydrogen Bond
A:GLN89:NE2 - B:TRP100E:O Hydrogen Bond
A:GLN89:NE2 - B:PHE100G Hydrogen Bond
4 A:SER91:HB1 - B:PRO100D:0 Hydrogen Bond
5 A:SER91:HB2 - B:PRO100D:0 Hydrogen Bond
6 B:GLN39:HE21 - A:GLN38:0E1 B:GLN39:NE2 - A:GLN38:0E1 Hydrogen Bond *
B:PHE100G:N - A:TYR36:0H Hydrogen Bond
A:TYR32 - B:TYR100D Hydrophobic
A:PRO44 - B:LEU45 Hydrophobic
A:ALA50:CB - B:TYR100D Hydrophobic
7 A:TYR87 - B:LEU45 A:TYR87 - B:LEU45 Hydrophobic *
8 A:PRO96 - B:PRO47 Hydrophobic
9 A:PHE98 - B:LEU45 Hydrophobic
B:LEU45:CD1 - A:PHE98 Hydrophobic
B:TRP47 - A:PRO96 Hydrophobic
B:TRP47 - A:PRO96 Hydrophobic
10 B:TYRI1 - A:ALA43 B:TYR91 - A:ALA43 Hydrophobic *
B:HIS96 - A:TYR49 Hydrophobic
B:TRP100E - A:PRO96 Hydrophobic
11 B:TRP103 - A:ALA43 B:TRP103 - A:ALA43 Hydrophobic *
12 B:TRP103 - A:PRO44 B:TRP103 - A:PRO44 Hydrophobic *
13 B:TRP103 - A:ALA43 Hydrophobic
14 B:TRP103 - A:PRO44 B:TRP103 - A:PRO44 Hydrophobic *

Fig. 7a




WO 2020/141973 PCT/NL2019/050877

8/33

Ostrich VH —_

\}\ Human VL



PCT/NL2019/050877
9/33

WO 2020/141973

; smmmmww oNna T°LLBZETTZO dX
1&» T8-L
N (yL-dd) T0-9
€L-4a) 15-¢

(

(99-aa) 19-%
(TL-ad) 6S-¥
(6L-dd) 6£-¥
(£9-da) ve-¥
(
(

§9-dd) Te-v
89-dd) 8Z-¥
v0-¥
(€g-aa) wL-¢
€L-€
(67-da) cL-€
99-¢
79-¢
(zy-da) €5-¢

LL-dd) Tg-€
z£-ada) 0z-¢
9T-¢
(ge-aa) ¢1-¢
(87-da) €T-¢
(ge-da) TT-¢
(T€-da) 60-€
wmmmmoll : (pS-da) LO-€
w&ououuosmm (8z-aa) oL-z
7 (9z-aa) 92-2
(9¢) S0-2
(zg) (¢-da) 7-T
(e (gg-da) o-1
(€€) (0T-da) 69-T
(€€) (z-da) 8s-T
(ve) (L-da) 97-T
(sg) (y-da) sv-T
(zg) (g-da) ve-T
(z¢) (¢T-da) 8T-T
(s¢) (5T-da) 80-T
(e¢€) (6z-da) €0-T
(1€) (8-da) zo-T
(zg) (gL-aa) zo-T



WO 2020/141973 PCT/NL2019/050877

10/33

XP_021132877.1 Duck
huvH4-59
huVH4-61
huVH4-39
huvVH4-31

XP_021132877.1_Duck
huvH4-59
huvH4-61
huVH4-39
huvH4-31




WO 2020/141973 PCT/NL2019/050877

11/33
Hybrid Duck MF3178 Identical Equivalent
Total 28 20 12 1
HBond 12 7 3 0
Hydrophobic 15 13 9 0
Electrostatic 1 0 0 0

Fig. 10a
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# Hybrid Duck MF3178 Category Identical | Equivalent
A:ASN34:ND2 - B:TYR100D:0 | Hydrogen Bond
1 A:TYR36:HH - B:ALA100H:O A:TYR36:0H - B:PHE100G Hydrogen Bond *
2 A:GLN38:HE21 - B:GLN39:0F1 A:GLN38:NE2 - B:GLN39:0E1 [ Hydrogen Bond *
3 A:TYR87:HH - B:GLN39:0E1 Hydrogen Bond
4 A:TYR87:HH - B:LYS43:0 Hydrogen Bond
A:GLN89:NE2 - B:TRP100E:O0 [ Hydrogen Bond
A:GLN89:NE2 - B:PHE100G Hydrogen Bond
5 A:GLN89:HE21 - B:ALA100OH:O
6 A:SER91:HB2 - B:TYR100D:O Hydrogen Bond
7 B:GLN39:HE21 - A:GLN38:0F1 B:GLN39:NE2 - A:GLN38:0E1 | Hydrogen Bond *
8 B:GLY44:HA2 - A:TYR87:0H Hydrogen Bond
9 B:GLY10OE:HA1 - A:SER91:0 Hydrogen Bond
10 B:GLY100E:HA2 - A:SER91:0 Hydrogen Bond
11 B:ASP100I:HA - A:TYR36:0H B:PHE100G:N - A:TYR36:0H Hydrogen Bond *
12 B:ILE100J:HN - A:TYR36:0H Hydrogen Bond
13 B:ASP1001:0D1 - A:TYR49 Electrostatic
14 ATYR32 - B:TYR100D ATYR32 - BTYR100D Hydrophobic *
15 | A:PRO44:C,0;LYS45:N - B:TRP103 Hydrophobic
16 | A:PRO44:C,0;LYS45:N - B:TRP103 Hydrophobic
17 A:PRO44 - B:LEU45 A:PRO44 - B:LEU45 Hydrophobic *
A:ALAS0:CB - B:TYR100D Hydrophobic
18 A:TYR87 - B:LEU45 A:TYR87 - B:ILEU45 Hydrophobic *
19 A:PHE9S - B:LEU45 Hydrophobic
B:LEU45:CD1 - A:PHE98 Hydrophobic
20 B:TRP47 - A:PRO96 B:TRP47 - A:PRO96 Hydrophobic *
21 B:TRP47 - A:PRO95 Hydrophobic
22 B:TRP47 - A:PRO96 B:TRP47 - A:PRO96 Hydrophobic *
23 B:TYRI1 - A:ALA43 B:TYR91 - A:ALA43 Hydrophobic *
B:HIS96 - A:TYR49 Hydrophobic
24 B:ALA100H - A:PRO96 Hydrophobic
B:TRP100QE - A:PRO96 Hydrophobic
25 B:TYR100D - A:ALA50 Hydrophobic
26 B:TRP103 - A:ALA43 B:TRP103 - A:ALA43 Hydrophobic *
27 B:TRP103 - A:PRO44 B:TRP103 - A:PRO44 Hydrophobic *
28 B:TRP103 - A:PRO44 B:TRP103 - A:PRO44 Hydrophobic *

Fig. 10a continued
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1 ACGCGCTAAC GAAGCCGGAG CCCTCCTTAT GCAAATTAGC CCCTCCAGAG GGCCATAAAA GCGCCGGCTC
VH1

71 TCCGACGGAG GAGCACCAGT
VH1

141 TGAGGGCGCT GTGGGGCTCT ATGGGGCTCT ATGGGGTCTC AGCGGGGCTC TGCGGGCTCA
Intron 1

211 ATGGGGGCCA AAGGGGGGGT CTGCGGGCTC TATGGGGGGG TCAACGGGGG GTCTCACGGG GGGCCGGCTC
Intron 1

281 CGCGAGGCCG TGTGGCGGCG
VH1

631
701 AGGCGGTGAA

CACG GTGACACCGA TCCCCAGCAC GGGTGGCACA AAACCCACCG TTGCAACCCA

Fig. 11
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1 GTTGGATGGC CAAAAAACGG TTGTTTTTTT TTTTTTTTAA CCAAAATGGG CGGITTTCGC CCGAAAAGAG
JH
T A G S I D A W
71 TGGGTGGAGT TTTTGGGTGA AAAAAGGCGG ATTTTGGGGC ATTGTGGTAC TGCTGGTAGC ATCGACGCAT
JH
G H G T E V I v s 8
141 GGGGCCACGG GACCGAAGTC ATCGTCTCCT CCGGTGAGTC TTCAACCCCC CCCAAAATTG CCGCGGCGAT
211 TTTGG

Fig. 12

\% L A T A A Q P A M A
1 GTC CTC GCA ACT GCG GCC CAG CCG GCC ATG GCC

Fig. 13

A TGGClenNyelde
TGGC

TTCCEACAGGECTG
Fig. 14

M30319-chickenVH1 CAGCGETLCTCEGT
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Figure 17A (SEQ ID NO: 5)

DIOMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQOKPGKAPKLLIYAASSLQSGVPSRESGS
GSGTDEFTLTISSLOPEDFATYYCQQOSYSTPPTFGOGTKVEIKRTVAAPSVEFIFPPSDEQLKSGTA
SVVCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACE
VTHOGLSSPVTKSENRGEC

Figure 17B (SEQ ID NOs: 6 and 7)

gacatccagatgacccagtctccatcecctececctgtcectgecatctgtaggagacagagtcace
p 1T oM T Qs p s s L S A S V G D R V T
atcacttgccgggcaagtcagagcattagcagctacttaaattggtatcagcagaaacca
I T ¢ R A S QQ s I s s Y L N W Y Q Q K P
gggaaagcccctaagctcectgatctatgectgecateccagtttgcaaagtggggtcccatca
G K A P K L LI ¥ A A S8 S L O S G V P S
aggttcagtggcagtggatctgggacagatttcactctcaccatcagcagtctgcaacct
R F s G 5 6 5 G T D F T L T I S S L Q P
gaagattttgcaacttactactgtcaacagagttacagtacccctccaacgttcggeccaa
E D F A T Y Y C Q Q S Y S T P P T F G Q
gggaccaaggtggagatcaaa

G T K VvV E I K
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Figure 17C (SEQ ID NOs: 8 and 9)

cgaactgtggctgcaccatctgtcttcatcttececgecatectgatgagcagttgaaatet
R T VA A P S VF I F P P S D E Q L K S

ggaactgcctctgttgtgtgcctgctgaataacttctatcccagagaggccaaagtacag
G T A S v v ¢ L L. N N F Y P R E A K V 0

tggaaggtggataacgccctccaatcgggtaactecccaggagagtgtcacagagcaggac
w K v D N A L 0 S G N S O E s v T E ¢ D

agcaaggacagcacctacagcctcagcagcaccctgacgctgagcaaagcagactacgag
s Kk b s T Yy s L s s T L T L s K A D Y E

aaacacaaagtctacgcctgcgaagtcacccatcagggecctgagctecgeccgtcacaaag
K H K vy A ¢C E Vv T H 0 G L S S P VvV T K

agcttcaacaggggagagtgttag

s F N R G E C -

Figure 17D (SEQ ID NO: 10)
DIOMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQOKPGKAPKLLIYAASSLOSGVPSRFSGS
GSGTDFTLTISSLQPEDFATYYCQQSYSTPPITFGQGTRLEIK

Figure 17E (SEQ ID NO: 11)

DIOMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQOKPGKAPKLLIYAASSLQSGVPSRESGS
GSGTDEFTLTISSLOPEDFATYYCQQSYSTP
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Figure 19A (SEQ ID NO: 87) IgVx3-15/IGJk1

EIVMTQSPATLSVSPGERATLSCRASQSVSSNLAWYQOKPGOAPRLLIYGASTRATGIPARFSGS
GSGTEFTLTISSLOSEDFAVYYCQQYNNWPWTEFGQGTKVEIK

Figure 19B (SEQ ID NO: 88) IgV«3-20/IGJk1

EIVLTQOSPGTLSLSPGERATLSCRASQSVSSSYLAWYQQOKPGOAPRLLIYGASSRATGIPDRESG
SGSGTDFTLTISRLEPEDFAVYYCQQYGSSPWTEFGQGTKVEIK

Figure 19C (SEQ ID NO: 89) IgVA3-21/IGJA3

SYVLTQPPSVSVAPGETARITCGGDNIGRKSVYWYQOKSGOAPVLVIYYDSDRPSGIPERFSGSN
SGNTATLTISRVEAGDEADYYCQVWDGSSDHWVEFGGGTKLTVL

Figure 19D (SEQ ID NO: 90) IgVk3-15

ETVMTQSPATLSVSPGERATLSCRASQSVSSNLAWYQOKPGQAPRLLIYGASTRATGIPARFESGS
GSGTEFTLTISSLQSEDFAVYYCQQYNNWP

Figure 19E (SEQ ID NO: 91) IgVk3-20

EIVLTOQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQOKPGOAPRLLIYGASSRATGIPDRESG
SGSGTDFTLTISRLEPEDFAVYYCQQYGSSP

Figure 19F (SEQ ID NO: 92) VH 4GLR + Human CH1

AVTLDESGGGLQTPGGGLSLVCKASGEFTLSSYOMMWVRQAPGKGLEWVAGITSRGGVTGYGSAVK
GRATISRDNGOSTVRLOLNNLRAEDTGTYYCAKPALDSDQCGFPEAGCIDAWGHGTEVTVSSAST
KGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSV
VTVPSSSLGTQTYICNVNHKPSNTKVDKRV

Figure 19G (SEQ ID NO: 93) VK1-39/IGJK5/Ckappa

DIOMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQOKPGKAPKLLIYAASSLOSGVPSRESGS
GSGTDEFTLTISSLOPEDFATYYCQQOSYSTPPITFGOGTRLEIKRTVAAPSVEFIFPPSDEQLKSGT
ASVVCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYAC
EVTHOGLSSPVTKSEFNRGEC

Figure 19H (SEQ ID NO: 94) IgV«3-15/IGJk1/Ckappa

ETIVMTQSPATLSVSPGERATLSCRASQSVSSNLAWYQQOKPGQAPRLLIYGASTRATGIPARFESGS
GSGTEFTLTISSLQSEDFAVYYCQQYNNWPWTEFGQGTKVEIKRTVAAPSVEFIFPPSDEQLKSGTA
SVVCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACE
VTHQGLSSPVTKSEFNRGEC

Figure 191 (SEQ ID NO: 95) IgVk3-20/IGJx1/Ckappa
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EIVLTOQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQOKPGOAPRLLIYGASSRATGIPDRESG
SGSGTDFTLTISRLEPEDFAVYYCQQYGSSPWTFGQGTKVEIKRTVAAPSVEIFPPSDEQLKSGT
ASVVCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYAC
EVTHQGLSSPVTKSENRGEC

Figure 19J (SEQ ID NO: 96) IgVA3-21/IGJA3/Clambda

SYVLTQPPSVSVAPGETARITCGGDNIGRKSVYWYQQOKSGQAPVLVIYYDSDRPSGIPEREFSGSN
SGNTATLTISRVEAGDEADYYCQVWDGSSDHWVEGGGTKLTVLGQPKAAPSVTLFPPSSEELQAN
KATLVCLISDEFYPGAVTVAWKADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSC
QVTHEGSTVEKTVAPTECS

Figure 19K (SEQ ID NO: 97) IgVA3-21

SYVLTQPPSVSVAPGETARITCGGDNIGRKSVYWYQOKSGOAPVLVIYYDSDRPSGIPERFSGSN
SGNTATLTISRVEAGDEADYYCQVWDGSSDH
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Figure 21
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Figure 22 (SEQ ID NO: 98) Human control MF1025 VH sequence

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEWVSAISGSGGSTYYADSVK
GRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARADWWATEDYWGQGTLVTVSS
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Figure 24 (SEQ ID NO: 99) WT full length sequence mouse CXCR4 GenBank:
AAH98322.1

MEPISVSIYT SDNYSEEVGS GDYDSNKEPC FRDENVHFNR IFLPTIYFII
FLTGIVGNGL VILVMGYQKK LRSMTDKYRL HLSVADLLFV ITLPFWAVDA
MADWYFGKFL CKAVHIIYTV NLYSSVLILA FISLDRYLAI VHATNSQRPR
KLLAEKAVYV GVWIPALLLT IPDFIFADVS QGDISQGDDR YICDRLYPDS
LWMVVFQFQH IMVGLILPGI VILSCYCIIl SKLSHSKGHQ KRKALKTTVI LILAFFACWL
PYYVGISIDS FILLGVIKQG CDFESIVHKW ISITEALAFF HCCLNPILYA FLGAKFKSSA
QHALNSMSRG SSLKILSKGK RGGHSSVSTE SESSSFHSS
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Figure 26A (SEQ ID NO: 100) cLC CXCR4 - 1

AVTLDESGGGLQTPGGALSLVCKASGFTFSSYRGMHWVRQAPGKGLEWVAGIYSSG
SSTAYGAAVKGRATISRDDGQSTVRLQLNNLRAEDTGTYYCAKDAGSCWYGRRSGFN
CDPYGGNIDAWGHGTEVIVSS

Figure 26B (SEQ ID NO: 101) cLC CXCR4 - 2

AVTLDESGGGLQTPGGALSLVCKASGFSFSSYDMSWVRQAPGKGLEWVAGIYSIGRD
AGYGAAVKGRATISRDNGQSTVRLQLNNLRAEDTGTYYCAKESGSACRYAARHGYICA
GYLGSIDAWGHGTEVIVSS

Figure 26C (SEQ ID NO: 102) cLC CXCR4 - 3

AVTLDESGGGLQTPGGALSLVCKASGFSIGSYGMGWVRQAPGKGLEFVAGISTIGGVT
WYGAAVKGRAIISRDNGQSTVRLQLNNLRAEDTGTYFCAKASDSPSCRYGSRSGWSC
PGWNYGGRIDAWGHGTEVIVSS
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