with QIAquick and digested with restriction enzymes PAFI or PAimI (New
England Biolabs, Inc.) to disrupt the rearranged 17,21-12 gene transcribed by
the SP2/0 fusion partner (only three other kappa genes have both restriction
sites). After 2% agarose gel electrophoresis of the PCR products, the uncut
bands were extracted and inserted into pCR-4-TOPO for sequencing.
DNA sequencing was performed with BigDye terminator mixtures in
conjunction with a 3100 capillary sequencer (Applied Biosystems) at the
University of Colorado Cancer Center DNA Sequencing and Analysis Core
Facility (Aurora, CO).

Sequence analysis. To identify germline precursors of expressed hybridoma
Vy; and V) gene segments, the latter were aligned against the entire B6 genome
reference sequence (National Center for Biotechnology Information build 36)
using mouse Blast (http://www.ncbi.nlm.nih.gov/genome/seq/BlastGen/
BlastGen.cgi?taxid=10090) and Ig Blast (www.ncbi.nlm.nih.gov/projects/
igblast). Jy, Jpy, and J, gene segment use and somatic mutations therein were
determined manually by comparing hybridoma sequences to B6 germline cor-
relates. Vi; and V. gene designations in Table I were taken from Johnston
et al. (2006) and from Brekke and Garrard (2004), respectively. Heavy and
light chain sequences were combined into single files for each member of a
clone and then aligned and analyzed with the CustalW analysis function of the
program MacVector (v7.2.2) to generate lineage dendrograms.

Site-directed mutagenesis and expression of antibodies. The Ig vari-
able genes were amplified from genomic DNA and cloned into the pCR-4-
TOPO using sense primers that hybridized upstream of promoter elements
identified in Brekke and Garrard (2004) and Johnston et al. (2006) and anti-
sense primers that hybridized to intronic sequences immediately 3" of
expressed Jy or Ji gene segments (Table I). Resulting plasmids were used as
templates for germline primers (Table S1) in a multiple-site mutagenesis pro-
tocol (Sawano and Miyawaki, 2000), modified by increasing the denatur-
ation temperature to 98°C, using Phusion DNA polymerase in PCR and by
transforming TOP10 E. coli (Invitrogen). The original mutated V-D-Jj; or
revertant Vy-D-Jy; genes were excised with EcoR1 and HindIII and ligated
into a genomic IgG2b expression vector as previously described (Zhang
et al., 2001). Light chain fragments were cloned into the EcoR1I site of a ge-
nomic expression vector containing both the intronic and 3" kappa enhancer
elements. SP2/0/mlIL-6 cells were cotranstected with paired heavy and light
chain genomic constructs. Mycophenolic acid—resistant transfectomas were
screened for the production of IgG antibody. Positive transfectomas were
cloned by limiting dilution in 96-well trays. Heavy and light chain pairing
was confirmed in a sandwich europium assay, using microtiter trays coated
with 1 pg/ml goat anti-mouse kappa and developed with 0.5 pg/ml biotin-
labeled goat anti-mouse IgG Ab as described in Antibody binding assays.

Antibody binding assays. Antibodies were purified by two rounds of af-
finity purification and treatments with DNase I and NaCl to remove associ-
ated chromatin as previously described (Guth et al., 2003). Antibody purity
was assessed by SDS-PAGE. To test for dsSDNA binding, 96-well microtiter
plates (Microlon high-binding; Greiner Bio-One Inc.) were coated with
0.01% poly-L-lysine (Sigma-Aldrich) followed by 10 pg/ml dsDNA over-
night at 4°C. 96-well trays were directly coated (no poly-lysine) with the
following: calf thymic chromatin; a mixture of 10 pg/ml of total histones
H1, H2A, H2B, H3, and H4 (Roche); and 10 pg/ml ssDNA or cardiolipin
in ethanol. Control plates were coated with blocking buffer (PBS with
2 mg/ml BSA, 1 mg/ml gelatin, 0.05% Tween-20, and 0.01% thimerosol)
alone. With the exception of the streptavidin-europium binding and release
steps, all subsequent steps were performed in blocking buffer with 1 mM
EDTA to prevent nonspecific adherence of antibody and detection reagents
and degradation of DNA, as previously described (Guth et al., 2003). Experi-
mental mADb at defined concentrations was added to the plates and detected
with 0.5 pg/ml biotin-labeled goat anti-mouse IgG followed by 50 ng/ml
streptavidin-conjugated Eu’* (PerkinElmer). Eu®* was detected with a time-
resolved fluorometer (VICTORZ2; PerkinElmer) as previously described
(Guth et al., 2003).
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Immunofluorescence assays. mAbs were tested for autoreactivity against
fixed HEp-2 cells (Bio-Rad Laboratories) and against frozen sections of a
whole neonatal mouse adhered to ProbeOn Plus microscope slides (Thermo
Fisher Scientific). Slides were incubated with mADb for 30 min, washed with
PBS for 5 min, and incubated with FITC-labeled sheep anti-mouse IgG
antibody (1/200; Sigma-Aldrich) for 30 min. For frozen sections, slides were
covered with mounting medium containing DAPI (Vector Laboratories).
Pictures were taken with an inverted microscope (Axiovert 200M; Carl
Zeiss, Inc.) at 200X (HEp-2) or 100X (frozen sections) magnification. A mon-
tage of images taken of frozen sections was assembled using Slidebook 4.1
software (Intelligent Imaging Innovations Inc.).

Online supplemental material. Fig. S1 shows an anti-cardiolipin binding
assay performed with ANA and engineered revertants. Fig. S2 shows an anti-
chromatin binding assay with ANA and engineered revertants. Fig. S3 shows
immunofluorescent staining of HEp-2 cells with six ANAs and engineered
revertants not represented in Fig. 5 A. Fig. S4 shows immunofluorescent
staining of whole frozen sections of a neonatal mouse with six revertants not
analyzed in Fig. 5 B. Fig. S5 demonstrates that a single kappa Arg mutation
is required for high-avidity binding by the J9.11 clone. Table S1 is a composi-
tion of all primers used for amplification and cloning throughout the project.
Supplemental data shows the sequences of the mutated antibody V regions
that were subjected to reversion analysis. Online supplemental material is
available at http://www jem.org/cgi/content/full/jem.20092712/DC1.
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Supplemental data

Sequences of mutated antibody V regions subjected to reversion analysis.

Antibody V region gene sequences are aligned with respect to sequences of corresponding germline gene
segments (top). For the large lineage, a single consensus sequence showing only the shared mutations was
used in the alignment. Leader, framework regions (FR), complementarity determining regions (CDR),
joining (Jx or Ju), and diversity (D) regions are indicated. Dots indicate identity with germline (top) base
sequence. Somatic mutations are explicitly indicated. Amino acids of germline gene segments are indicated
below the base sequence. Red letters indicate amino acid replacements in hybridoma antibodies as a result
of nonsynonymous somatic mutations.



Large lineage #1 Germline VH7183.9.15 Vs. hybridoma sequence

VH7183.9.15

Consensus

VH7183.9.15

Consensus

VH7183.9.15

Consensus

VH7183.9.15

Consensus

VH7183.9.15

Consensus

VH7183.9.15

Consensus

VH7183.9.15

Consensus

VH7183.9.15

Consensus

JH1

Consensus

Leader
ATGAACTTTGGGCTGAGCTTGATTTTCCTTGTCCTAATTTTAAAA
M N F G L S L I F L V L I L K

FR1
GGTGTCCAGTGTGAAGTGATGCTGGTGGAGTCTGGGGGAGGCTTAGTGA
G vog C E V ML V E S G G G L V>

FR1
AGCCTGGAGGGTCCCTGAAACTCTCCTGTGCAGCCTCTGGATTCACTTTC
XK p 6 G s L X L. s ¢ A A S G F T F >

| CDR1 | FR2
AGTAGCTATACCATGTCTTGGGTTCGCCAGACTCCGGAGAAGAGGCTGGA

s S ' Y T™ ™M S W V R Q T P E K R L E>
R S
O R >
CDR2
GTGGGTCGCAACCATTAGTGGTGGTGGTGGTAACACCTACTATCCAGACA
w v.a T I 8 G G G G N T Y Y P D >
D
............................... e
FR3

GTGTGAAGGGTCGATTCACCATCTCCAGAGACAATGCCAAGAACACCCTG
s v K G R F T I 8 R D N A K N T L >

FR3
TACCTGCAAATGAGCAGTCTGAGGTCTGAGGACACGGCCTTGTATTACTG
y L. o M s s L R s E D T A L Y Y C>

| DFL16.1 | JH1

TGCAAGATATTACTACGGTAGTAGCTGGTACTTCGATGTCTGGGGCACAGGG
AR Y Y Y G S S WY F D V W G T G

ACCACGGTCACCGTCTCCTCA
T T v T VvV S S >



Large lineage #1 VKCR1l Vs. hybridoma sequence

Leader
VKCR1 TCAGGTTGCCTCCTCAAAATGAAGTTGCCTGTTAGGCTGTTGGTGCTGATGTTCTGG
M XK L P V R L. L V.. M F W
(@)K = =Y =1 6 >
FR1
VKCR1 ATTCCTGCTTCCAGCAGTGATGTTTTGATGACCCAAACTCCACTCTCCCTGCCTGTCAGT

I p A S S S DVL M T Q T P L S L P V S

COM SN S U S v v ittt e e ettt e e e ettt e e e e R

FR1 | CDR1
VKCR1 CTTGGAGATCAAGCCTCCATCTCTTGCAGATCTAGTCAGAGCATTGTACATAGTAATGGA
L G Do A S I §S C R S S Q &S I V H S N G

K N V
COMSENSUS v vttt i it e ettt e e e ettt e e e A ... oo, A.G....T............

CDR1 | FR2
VKCR1 AACACCTATTTAGAATGGTACCTGCAGAAACCAGGCCAGTCTCCAAAGCTCCTGATCTAC
N T Yy L E W Y L Q K P G Q S P K L L I Y
H

(@)K =1 =Y 5 T

CDR2 | FR3
VKCR1 AAAGTTTCCAACCGATTTTCTGGGGTCCCAGACAGGTTCAGTGGCAGTGGATCAGGGACA
K v s N R F § G VvV P DR VF S G S G s G T
A
(@)K ==Y = 6 Coe e e e e e
VKCR1 GATTTCACACTCAAGATCAGCAGAGTGGAGGCTGAGGATCTGGGAGTTTATTACTGCTTT
p ¥ T L X I 8 R V E A E D L G V Y Y C F
T L
(@)K =T =Y = 5 A, .. Cor e e e e
| JK2

VKCR1/JK2 CAAGGTTCACATGTTCCGTACACGTTCGGAGGGGGGACCAAGCTGGAAATAAAACGG
Q G S H v P Y T F G G G T K L E I K R

(@) 0 KT =Y = 5 G.e e et e e >



J7.13 (lineage #2) VH3609.12.174 Vs. hybridoma sequence

VH3609

J7.13

VH3609

J7.13

VH3609

J7.13

VH3609

J7.13

VH3609

J7.13

VH3609

J7.13

VH3609

J7.13

Leader | FR1
ATGGACAGGCTTACTTCCTCATTCCTGCTGCTGATTGTCCCTGCATATGTCCTGTCCCAGGTT
M D R L T S S F L L L I v P A Y V L S Q Vv

FR1

ACTCTGAAAGAGTCTGGCCCTGGGATATTGCAGTCCTCCCAGACCCTCAGTCTGACTTGTTCT
T L X E s 6 p G I L © s s o T L s L T C s

_ CDR1 | FR2
TTCTCTGGGTTTTCACTGAGCACTTCTGGTATGGGTGTGAGCTGGATTCGTCAGCCTTCAGGA
F S G F S L S T S G M GV S W I R Q P S G

CDR2
AAGGGTCTGGAGTGGCTGGCACACATTTACTGGGATGATGACAAGCGCTATAACCCATCC
K 6 L. Ew L A H I Y WD DD K R Y N P S

FR3
CTGAAGAGCCGGCTCACAATCTCCAAGGATACCTCCAGAAACCAGGTATTCCTCAAGATC
L X s R L T I s K D T S R N QQ V F L K I

| DSP2.2|
ACCAGTGTGGACACTGCAGATACTGCCACATACTACTGTGCTCGAAGCTATGATTACTGG
T S v DT ADTA AT Y Y CAU®R S Y D Y W

JH1 >
TACTTCGATGTCTGGGGCACAGGGACCACGGTCALCCGTCTCCTCA
Yy ¥ D V W G T G T T Vv T VvV S S




J7.13

VKai4

J7.13

VKai4

J7.13

VKai4

J7.13

VKai4

J7.13

VKai4

J7.13

VKai4

J7.13

VKai4

J7.13

(lineage #2) VKai4 Vs. hybridoma sequence

LEADER
AAAATGGATTTTCAGGTGCAGATTTTCAGCTTCCTGCTAATCAGTGCCTCAGTCATAATG
M D F Q V Q I F S F L L I S A S V I M

FR1
TCCAGAGGACAAATTGTTCTCACCCAGTCTCCAGCAATCATGTCTGCATCTCTAGGGGAA
s R G o I v L T @ s p A I M S A S L G E

CDR1
CGGGTCACCATGACCTGCACTGCCAGCTCAAGTGTAAGTTCCAGTTACTTGCACTGGTAC
R vT M T C T A S S s Vv s S s Y L H W Y

FWR2 | CDR2
CAGCAGAAGCCAGGATCCTCCCCCAAACTCTGGATTTATAGCACATCCAACCTGGCTTCT
Q Q K P G S S P KL W I Y S T S N L A S

FR3
GGAGTCCCAGCTCGCTTCAGTGGCAGTGGGTCTGGGACCTCTTACTCTCTCACAATCAGC
G v P A R F S G S G S G T s Y S L T I S

AGCATGGAGGCTGAAGATGCTGCCACTTATTACTGCCACCAGTATCATCGTTCCCCACCG
s M E A E D A A T Y Y C H Q Y H R S P P

Jk1l
ACGTTCGGTGGAGGCACCAAGCTGGAAATCAAACG
T F G G 6 T K L E I K R




J6.1 (lineage #4) VHQ52.2.4 Vs. hybridoma sequence

Leader
VHQ52.2.4 ATCCTCTTCTCATAGAGCCTCCATCAGAGCATGGCTGTCTTGGGGCTGCTCTTCTGCCTG
M A V L G L L F C L
J6 . L e e e e e e e e

| FR1
VHQ52.2.4  GTGACATTCCCAAGCTGTGTCCTATCCCAGGTGCAGCTGAAGCAGTCAGGACCTGGCCTA
vV T F P §$ ¢ V L $ Q V Q L K Q S G P G L

FR1 |
VHQ52.2.4  GTGCAGCCCTCACAGAGCCTGTCCATCACCTGCACAGTCTCTGGTTTCTCATTAACTAGC
V Q P S Q sS L s I TOCCTV S G F S L T s

L Coiiiii i A.

CDR1 | FR2
VHQ52.2.4  TATGGTGTACACTGGGTTCGCCAGTCTCCAGGAAAGGGTCTGGAGTGGCTGGGAGTGATA
Y G VH W V R Q S P G K G L E W L G V I
I Y
Jg6.1 ..., A T

CDR2
VHQ52.2.4 TGGAGTGGTGGAAGCACAGACTATAATGCAGCTTTCATATCCAGACTGAGCATCAGCAAG
W s 6 6 s T Db Y N AAF I S R L S I S K

L Aol

FR3
VHQ52.2.4 GACAATTCCAAGAGCCAAGTTTTCTTTAAAATGAACAGTCTGCAAGCTGATGACACAGCC
b N S K s @ v F F K MN S L Q A DD T A

J6.1 e e e G e

| DsST4 | JH2
VHQ52.2.4 ATATATTACTGTGCCAGAAATAGACAGCTCAGGCACTACTTTGACTACTGGGGCCAAGGC
I Y Y CARINU RIOQTULI RUHEYF DY WG Q G

S F
J6.1 SO R >
JH2
JH2 ACCACTCTCACAGTCTCCTCA
T T L T VvV S S
J6 .1 e e e e e e e e e >



J6.1 (lineage #4) VK23-43 Vs. hybridoma sequence

Leader
VK23-43 ATGGTTTTCACACCTCAGATACTTGGACTTATGCTTTTTTGGATTTCAGCCTCCAGAGGT
6 . L
FR1
VK23-43 GATATTGTGCTAACTCAGTCTCCAGCCACCCTGTCTGTGACTCCAGGAGATAGCGTCAGT
D I VL T Q S P A T UL S V T P G D S V s
T
D C....... >
CDR1 | FR2
VK23-43 CTTTCCTGCAGGGCCAGCCAAAGTATTAGCAACAACCTACACTGGTATCAACAAAAATCA
L S ¢CR A S Q S I S NNILHW Y Q Q K S
12 O >
CDR2 | FR3
VK23-43 CATGAGTCTCCAAGGCTTCTCATCAAGTATGCTTCCCAGTCCATCTCTGGGATCCCCTCC
H E S PR L L I K Y A S Q S I s G I P s
R
J6.1 e G G e >
FR3
VK23-43 AGGTTCAGTGGCAGTGGATCAGGGACAGATTTCACTCTCAGTATCAACAGTGTGGAGACT
R F S G S G S GG TDVFTUL S I N S V E T
T
T6 . L e Cot >
JK5
VK23-43 GAAGATTTTGGAATGTATTTCTGTCAACAGAGTAACAGCTGGCCTCAGCTCACGTTCGGT
E DF GMY F CQ Q S N S W P Q L T F G
6 0 L >
JK5
JK5 GCTGGGACCAAGCTGGAGCTGAAACGG
A G T K L E L K R
J6 .1 e e e e e >



VHJ558.75.177 Vs. J9.11 hybridoma sequence

VHJ558.

Jo.11

VHJ558.

Jo.11

VHJ558.

Jo.11

VHJ558.

Jo.11

VHJ558.

Jo.11

VHJ558.

Jo.11

VHJ558.

Jo.11

JH1

Jo.11

75

75

75

75

75

75

75

| Leader
CAGTTACTGAGCACACAGGACCTCACCATGGGATGGAGCTGTATCATGCTCTTCTTGGCA
M G w s ¢ I M L F L A

FR1
GCAACAGCTACAGGTGTCCACTCCCAGGTCCAACTGCAGCAGCCTGGGGCTGAGCTTGTG
A T A T GV H S Q vV O L Q @ P G A E L V

FR1 | CDR1
AAGCCTGGGGCTTCAGTGAAGCTGTCCTGCAAGGCTTCTGGCTACACCTTCACCAGCTAC
K P G A S V KL S C KA S G Y T F T S Y

FR2
TGGATGCACTGGGTGAAGCAGAGGCCTGGACGAGGCCTTGAGTGGATTGGAAGGATTGAT
W M H W V K Q R P G R G L E W I G R I D

CDR2
CCTAATAGTGGTGGTACTAAGTACAATGAGAAGTTCAAGAGCAAGGCCACACTGACTGTA
P N S G G T K Y N E K F K S K A T L T V

FR3
GACAAACCCTCCAGCACAGCCTACATGCAGCTCAGCAGCCTGACATCTGAGGACTCTGCG
b Xx p s s T A Y M Q L s S L T S E D S A

DSP2.X | JH1
GTCTATTATTGTGCCTATAGTAACTGGTACTTCGATGTCTGGGGCACAGGGACCACGGTC
VY Y CAY S NW Y FDV WG T G T T V

ACCGTCTCCTCA
T V S S



VK23-45 Vs. J9.11 hybridoma sequence

| Leader
VK23-45 ATGATCCACACAAACTCAGGGAAAGCTCGAAGATGGTTTTCACACCTCAGATTCTTGGA
M v F T P Q I L G
S >
FR1
VK23-45 CTTATGCTTTTCTGGATTTCAGCCTCCAGAGGTGATATTGTGCTAACTCAGTCTCCAGCC
L »~» L. F W I s A s R G D I VvV L T Q S P A>
S
CDR1
VK23-45 ACCCTGTCTGTGACTCCAGGAGATAGAGTCAGTCTTTCCTGCAGGGCCAGTCAAAGTATT
T LS v T P G D R V 8 L S C R A S Q S 1I
1
FR2
VK23-45 AGCAACTACCTACACTGGTATCAACAAAAATCACATGAGTCTCCAAGGCTTCTCATCAAG
S N Y L H W Y Q Q K S H E S P R L L I K
R
J9.11 Gt e e e e
| CDR2 | FR3
VK23-45 TATGCTTCCCAGTCCATCTCTGGGATCCCCTCCAGGTTCAGTGGCAGTGGATCAGGGACA
Yy A s ¢ s I s G I P S R F S G S G S G T
1 O
VK23-45 GATTTCACTCTCAGTATCAACAGTGTGGAGACTGAAGATTTTGGAATGTATTTCTGTCAA
b r T L S I N S V E T E D F G M Y F C Q
0
Jk4
VK23-45 CAGAGTAACAGCTGGCCATTCACGTTCGGCTCGGGGACAAAGTTGGAAATAAAACGGGCT
Q S N 8§ W P F T F G S G T K L E I K R A
0 >



CB17H-1 VH Vs. J10.12.1 hybridoma sequence

FWR1
CB17H-1 GTCCTGTCCCAGGTTACTCTGAAAGAGTCTGGCCCTGGGATATTGCAGTCCTCCCAGACCCTC
vV L S Q v T L K E S G P G I L Q S S Q T L
TL0.12.0 ettt e e e
| CDR1
CB17H-1 AGTCTGACTTGTTCTTTCTCTGGGTTTTCACTGAGCACTTCTGGTATGGGTGTGAGCTGG
s L T CS F S G F S L S T S GMG V S W
TL0.12.0 ottt e e e >
FWR2 | CDR2
CB17H-1 ATTCGTCAGCCTTCAGGAAAGGGTCTGGAGTGGCTGGCACACATTTACTGGGATGATGAC
I R Q P S G K G L E WL A H I Y WD D D
TL0. 1200 ottt e e e e e >
CB17H-1 AAGCGCTATAACCCATCCCTGAAGAGCCGGCTCACAATCTCCAAGGATACCTCCAGAAAC
K R Y N P S L K S R L T I S K D T S R N
TL0. 1201 ettt e e e e e e e >
FWR3
CB17H-1 CAGGTATTCCTCAAGATCACCAGTGTGGACACTGCAGATACTGCCACATACTACTGTGCT
Q V F L XK I T S VDT ADTA AT Y Y C A
\%
TL0.12.1 ottt e T.>
DSP2.x | JH1
CB17H-1 CGAAGAGCCTACTATAGTAACTACTGGTACTTCGATGTCTGGGGCACAGGGACCACGGTC
R R A Y Y S N Y WY F DV WG TG T TV
S R
J10.12.1  .......... Covnnn P >
| G2A
CB17H-1 ACCGTCTCCTCAGCCAAAACACAGC
T V S S A K T Q
I
J10.12.1 A >

10



VK 19-25 Vs. J10.12.1 hybridoma sequence

_leader ><_ FWR1
VK 19-25 GGTGTTGACGGAGACATTGTGATG
G v D G D I V M
J10.12.1 .. e >
FWR1 cont. ><_
VK 19-25 ACCCAGTCTCACAAATTCATGTCCACATCAGTAGGAGACAGGGTCAGCATCACCTGCAAG

T ¢ s H K F M s T s Vv G D R Vv s I T C K

1 0 0
CDR1 >< FWR2
VK 19-25 GCCAGTCAGGATGTGAGTACTGCTGTAGCCTGGTATCAACAAAAACCAGGGCAATCTCCT
A S Q DV §s T A V A W Y Q QQ K P G Q s P
N S
J10.12.1 e A e e e e e e e T. e e e e
>< CDR2 >< FWR3
VK 19-25 AAACTACTGATTTACTGGGCATCCACCCGGCACACTGGAGTCCCTGATCGCTTCACAGGC
K L. L. I vy w A s T R H T G V P D R F T G
J10.12.1  ..... R
FWR3
VK 19-25 AGTGGATCTGGGACAGATTATACTCTCACCATCAGCAGTGTGCAGGCTGAAGACCTGGCCA
s G s 6T DY T L T I S S V Q A E D L A
N S
J10. 12 . L e e e e e e e e e e e e e e e e e e e e e A.......... T. e e e e
>< CDR3? >< JK1
VK 19-25 CTTTATTACTGTCAGCAACATTATAGCACTCCGTGGACGTTCGGTGGAGGCACCAAGCTG
L Y ¥ ¢C Q Q H ¥Y 8§ T P W T F G G G T K L
S -
J10.12.1  ....... Co e e e T e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
>< CK
VK 19-25 GAAATCAAACGGGCTGATGCTGCACCAACTGTATCCATCTTCCCACCA
E I X R A D A A P T V S I F P P
O 0 Ot >

11



VHJ558.26.116 (germline) vs. hybridomas using this VH. 3 Different lineages

LEADER
Germline ATGGGATGGAGCTGGATCTTTCTCTTTCTCCTGTCAGGAACTGCA
M G W S W I F L F L L S G T A
N L T
JL0.24.60 e >
T30 e >
J3.11 ... Ao...... Coeeeee e Ao >
| FWR1
Germline GGTGTCCTCTCTGAGGTCCAGCTGCAACAATCTGGACCTGAGCTGGTGAAGCCTGGGGCT
G VL S EV QL Q Q S G P E L V K P G A
S- - - - F T
TL0.24.6 e >
J3.9 e e T e e >
J3.11 T TT....A..>
| CDR1
Germline TCAGTGAAGATATCCTGTAAGGCTTCTGGATACACGTTCACTGACTACTACATGAACTGG

s v K I s ¢ K A 8 GYy T F T D Y Y M N W

TL0.24 .6 e e >
1 TP >
J3.11 ... A >
FWR2 | CDR2
Germline GTGAAGCAGAGCCATGGAAAGAGCCTTGAGTGGATTGGAGATATTAATCCTAACAATGGT
V K Q S H G K S L E W I G D I N P N N G
R - - N D K S
TL0.24.6 e e e >
J3.9 e G A...... >
T3.11 GA..... Guoveeeenns G....>
| FWR3
Germline GGTACTAGCTACAACCAGAAGTTCAAGGGCAAGGCCACATTGACTGTAGACAAGTCCTCC
G T S Y N Q K F K G K A T L T V D K S s
F L T- - -
J10.24.6  ........ PP >
J3.9 ..., P A...>
J3.11 00 R PP G >
FWR3 CONT.
Germline AGCACAGCCTACATGGAGCTCCGCAGCCTGACATCTGAGGACTCTGCAGTCTATTACTGT
s T A Y M E L R S L T S E D S A V Y Y C
N v oo- - Yo o- F
J10.24.6 ... Gt e >
300 e >
J3.11 A Ao Tevinn. AL.AcooiiiL Teovnn. >
] DSP2.2 | JH2
Germline GCAATCTACTATGATTACGACTTTGACTACTGGGGCCAAGGCACCACTCTCACAGTCTCCTCA
A I Y Y DY D F DY WG Q G T TUL T V S 8
F

12



J10.24

Germline

J3.9

Germline

J3.11

|  DQ52 | JH3
GCAAGATGGGACTGGTTTGCTTACTGGGGCCAAGGGACTCTGGTCACTGTCTCTGCA
AR WD WF A Y WG Q G T L V T V S A

| DSP2.5 | JH2
GCAAGATATGGTAACGACTACTGGGGCCAAGGCACCACTCTCACAGTCTCCTCA
AR Y G ND Y W G Q G T TL T V F S

13



Ai4 VK Vs. J3.9 hybridoma sequence (Lineage #5)
aid GTCATAATGTCC
v I M S
J3.9 i >
FWR1

ai4 AGAGGACAAATTGTTCTCACCCAGTCTCCAGCAATCATGTCTGCATCTCTAGGGGAACGG
R 6 o I vL T Q@ S p A I M S A S L G E R

1 PP
CDR1
aid GTCACCATGACCTGCACTGCCAGCTCAAGTGTAAGTTCCAGTTACTTGCACTGGTACCAG
v T M T ¢ T A S S S V S S S Y L H W Y Q
N M R R F
T3.9 e A....... A.GC..... Cotiie e T....
FWR2 | CDR2 L
aid CAGAAGCCAGGATCCTCCCCCAAACTCTGGATTTATAGCACATCCAACCTGGCTTCTGGA
Q K P G S S P KL W I Y S T S N L A S G
R S
J3.9 € €
FWR3
ai4 GTCCCAGCTCGCTTCAGTGGCAGTGGGTCTGGGACCTCTTACTCTCTCACAATCAGCAGC
V P A RF S G S G S G T S Y s L T I s s
T30
FWR3 cont. | CDR3 *
ai4 ATGGAGGCTGAAGATGCTGCCACTTATTACTGCCACCAGTATCATCGTTCCCCGTACACG
M E A E DA AT Y Y CH QY HUR S P Y T
C
3.0 €
JK2
JK2 TTCGGAGGGGGGACCAAGCTGGAAATAAAACG
F G G G T K L E I K R
0 >
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Ai4 VK Vs.

ai4

J3.11

ai4

J3.11

ai4

J3.11

ai4

J3.11

ai4

J3.11

ai4

J3.11.A7

J3.11 hybridoma sequence

< FWR1
TCCAGAGGACAAATTGTTCTCACCCAGTCTCCAGCAATCATGTCTGCATCTCTAGGGGAA
s R G 0 I v L T ¢ s P A I M S A S L G E

CDR1
CGGGTCACCATGACCTGCACTGCCAGCTCAAGTGTAAGTTCCAGTTACTTGCACTGGTAC
R v T M T C T A S S S V. S S S Y L H W Y

S \4 T I R I

FWR2 | CDR2
CAGCAGAAGCCAGGATCCTCCCCCAAACTCTGGATTTATAGCACATCCAACCTGGCTTCT
Q Q K P G S S P KL W I Y S T S N L A S

>< FWR3
GGAGTCCCAGCTCGCTTCAGTGGCAGTGGGTCTGGGACCTCTTACTCTCTCACAATCAGC
G v P A R F 8§ G 8§ G s 6T s Y s L T 1 s

FWR3 cont. | CDR3 <
AGCATGGAGGCTGAAGATGCTGCCACTTATTACTGCCACCAGTATCATCGTTCCCCGCTC
S M E A EDAAT Y Y CH Q Y HR S P L

JK5
ACGTTCGGTGCTGGGACCAAGCTGGAGCTGAAACG
T F G A G T K L E L K R

15



Ai4

ai4

J10.

ai4

J10.

ai4

J10.

ai4

J10.

ai4

J10.

ai4

Jl10.

ai4

J1o0

ai4-

Jl1o0

VK Vs. J10.24 hybridoma sequence

GTACTTATGATAATAGCAGTAATTAGCTAGGGACCAAAATTCAAAGGA

16

12 e e e e e G....... 2 >

AAAATGGATTTTCAGGTGCAGATTTTCAGCTTCCTGCTAATCAGTGCCTCAGTCATAATG

M D F Q V. ¢ I P S F L L. I S A S V I M

\Y%
Rt G..>
<————— FWRT——————1—"" oo — — — — — ———————
TCCAGAGGACAAATTGTTCTCACCCAGTCTCCAGCAATCATGTCTGCATCTCTAGGGGAA

s R G g I vV L T Q@ s Pp A I M S A S L G E

A -

24 e e e e e e e e e e e e e e e e R C...... >
————————————————— ><-——————————-CbhRrR1l-———"-"—-"—-"—"-"—-"—-———————><—————
CGGGTCA