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Survival'after immunization challengein humanized mice Identification of isotype switched memory B cellsin spleen
Biologics and drugs can elicit unwanted immune responses affecting patient safety and A Initial number of mice in each group A B
drug efficacy and animal models are needed to understand adverse human responses. _ IgM+ IgG- Unswitched Memory B cells IgM+ 1gG- Unswitched Memory B cells
Humanized mice have been shown capable of modeling immune toxicity, but some models e e L o Iy 8x10°1 W neG 8x10%,
show inadequate adaptive immune responses, specifically lacking class-switched, antigen- NOG 5 6 6 5 n=22 B NOG-1L6 .
specific antibody formation. The goal of this study was to evaluate humanized mouse NOG-EXL 6 8 8 4 n=26 6x10° 6x10% o
models for T-cell dependent antibody responses. We compared strain-specific antibody NOG-IL16 n_524 n_624 n_624 n_518 n=22 A% » .
responses using bone marrow-liver-thymus (BLT) immune humanized mice made from four B SRl [y ST back;jround B C - - b;/ treatment group Q 4x10° B 4x10¢ A
unique strains of immune compromised mice (NOG, NOG/hGM-CSF/hIL-3, NOG/hIL-6, and — R
NCG). Following humanization, BLT humanized mice were immunized either keyhole limpet 6 100 . 2x10%7 2x10% .. :
hemocyanin (KLH), Tetanus toxoid (TT), Hepatitis A vaccine or saline to test antigen- @ —|_'—|_ [ L ol °0c - sy
specific stimulation. Following immunizations, antibody class-switching and specificity were £ 80 — s 99 _Ilqul— O saline  KLH T HepA Saline KLH TT HepA
evaluated using ELISA (enzyme-linked immunosorbent assay) and flow cytometry. Results 3 60 _|—|_|_ » 601 _ —n )
show that NOG/hGM-CSF/hIL-3 and NOG/hIL-6 strains support improved B-cell production Z “NCG _LI—|_... % *Saline == C _ _
and maturation compared to other strains. Further, in contrast to previously published data, o o ee k3 i IgG+ IgM- Switched Memory B cells IgG+ IgM- Switched Memory B cells
NOG/hGM-CSF/hIL-3 and NOG/hIL-6 strains show development of humoral immunity, © 20{ *NOG-EXL 20f *TT 1x10%1 = co Loy
supported by the presence of typical B-cell subsets (switched memory B cells and plasma oL NOCILe _ _ _ _ ol hepA _ _ _ _ 6x10°" = 6x1054
cells) and enhanced isotype-switched, antigen-specific 1gG response to immunization. In 0 10 20 30 40 50 60 0 10 20 30 40 50 60 S| e AR
conclusion, we show an improved preclinical humanized mouse model with more complete _ - SEpeRys 3  Study days N 1.5x105 ©1.5x105/
humoral immune function. Future studies will use these models to investigate humoral KSR eer survivel cuves ey mmunzaton chalenges, 1 o, e of ice nced e roup e - E o
immune response to generic peptide drugs to better understand immunogenicity and significantly influence post-immunization survival. Improved survival rate in NOG-IL6 and NCG strains, compared to NOG =
adverse events in patients. and NOG-EXL, was observed. C) A comparison of survival rate across all strains is shown in each treatment group. 5x104- 5x10% o i
Effects Ef treatment on sur\_/ival were minimal, compared to strain. background .Follpwing immgnization, NCG (n=.16 ), _'%‘_ - iL;-*
B - - - NOG (n—22)., NOG-EXL (n=26), NOG-IL6 (n__22_) mice were monitored and euthanized according to approyed animal 0- o1 °® ' ° = "- = i A' A '
Back groun d protocols. Mice were purchased from Taconic Biosciences (NOG, NOG-EXL and NOG-hIL6) or Charles River (NCG). Saline KLH T HepA Saline  KLH T HepA

Development of human antigen-presenting cell populations
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o i .;fo\; >4 > .;O\- 0 *NCG 2-5"10;' cells are shown based on C) strain background D) treatment group. Statistical analysis was performed via one-way
\ TS = :‘ Nl * t+ T1# =NOG 1 éiig{ ANOVA with *p<0.05 Saline group compared to all other groups
o Naive B cell I Memory B cell Lo . '.
' o 301 = = e _
) rou \ o _ 1 T - : . -
© @ 2 | r= *NOG-EXL ] Identification of IgG antibody secreting plasma cellsin bone marrow
Innate | P A O | Adaptive o o =, *NOG-IL6 £ 1x107
Immunity e 2 — ﬂf }‘\ Vi :Immunity @ .gga:“:;:,‘; ; 8 .
] t \ . NS = ' ap — . .
o _@W =g Neo @O k/;‘%gé; . 8 10 5x106- s IgG high Plasma cells (CD19- AND CD20-) IgG high Plasma cells (CD19- AND CD20-)
9 : L. _?Tf ?; C':;l;‘ Slhurt-live: _ o Idf i 'Y ) : g A
3 & D ¢ S Jﬁ“?’\_ : , — 0 — 4x10°5- W NCG 4x10° s
G ‘ Primary immune response . Secondary response ; C r r . 04 hd T ° U .'. - : : : s T : mgg-EXL
i 0 5 10 15 20 Saline KLH TT HepA 3)(105- M NOG-IL6 3)(105'
weeks post humanization
. . . . . . 2 n
Within the human immune system, different populations of immune cells communicate with each other in order to mount a Absolute numbers of human myeloid cell subsets in peripheral blood and spleen of humanized mice. Single cell 5 e T 2x105 . =" o
multi-faceted response to danger signals or foreign antigens. Antibody production by B cells is the hallmark of an suspension were stained with antibodies for human CD45, CD19, CD3, CD66b, CD33, and CD14. All cell population in flow O © . A
immunogenic response. The maturation of the B cell response to produce high-affinity antibodies and memory cells cytometry is gated on human CD45+. A) The absolute cell numbers of the CD14+ CD33+ monocyte populations in K
requires additional crosstalk between B cells, antigen-presenting cells (APCs), and T cells. peripheral blood over the time course of humanization are shown based on humanized mouse strains. Results show that 1x1054 1x10° s A
NOG-EXL and NOG-IL6 mice possess increased human myeloid cell numbers following humanization surgery. Statistical e o LT
- St d . e analysis was performed via two-way ANOVA, 1tp<0.05 NOG-EXL vs. NOG & NCG, 1p<0.05 NOG-IL6 vs. NCG, #p<0.05 0- oo - Ay
uay aesign NOG vs. NOG-IL6. B) The CD66b+ or CD14+ myeloid cell population is shown based on treatment group. Myeloid cell 0- ] Salne KLH L HeoA
population was present in all treatment groups. Statistical analysis was performed via one-way ANOVA with Saline group Saline KEH 1N hiepA: P
BLT Humanization surgery & Vaccination compared to all other groups. D
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L. D ) NOG-EXL were stained with antibodies for mouse CD45, and human CD45, CD19, CD20, IgG, CD27 and CD38. All cells are gated
‘. NOG-IL6 - on human CD45+. IgG high plasma cells gated on CD19- and CD20- are shown based on A) strain background B)
L O - 112 1.1 w] 52 21 treatment group. 1gG high plasma cells gated on CD19+ or CD20+ are shown based on C) strain background D) treatment
=3 | =] : group. Statistical analysis was performed via one-way ANOVA with *p<0.05 Saline group compared to all other groups.
Immunization Timeline -!" 2k - a{ﬁ#}j& > NOG-IL6 and NCG strains show better survival rates throughout the experiment, compared to NOG and NOG-
e it Y SR EXL strains.
Saline v v v v v 4 : » NOG-EXL and NOG-IL6 strains support improved myeloid cell and mature B cell production, compared to the
KLH v v v "t s *‘* e 3 NOG and NCG strains.
TT v v v Necropsy 223 ¥ 64.6 21.4 24.2 » The presence of IgG antibody secreting switched memory B cells and plasma cells in immunized mice show
HepA v v v v v A PRI A LA PO i T T Y " development of robust adaptive immunity in humanized mice.
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(TT), Hepatitis A vaccine or saline to test antigen-specific stimulation. Following immunizations, antibody class-switching CD27. Flow cytometry dot plots shown are all gated on human CD45+, and CD19+ or CD20+. The frequency of the
strain at 17 weeks post humanization. Results show that NOG-EXL mice support the increased development and
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