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Immunology

Humanized immune system: hematopoiesis and stem cell engraftment

Amabile G; Welner RS; Nombela-Arrieta C; D'Alise AM; Di Ruscio A; Ebralidze AK; Kraytsberg Y; Ye M; Kocher O;
Neuberg DS; Khrapko K; Silberstein LE; Tenen DG. 2013. In vivo generation of transplantable human hematopoietic
cells from induced pluripotent stem cells. Blood. Feb 21;121(8):1255-64. [PubMed: 23212524]

André MC; Erbacher A; Gille C; Schmauke V; Goecke B; Hohberger A; Mang P; Wilhelm A; Mueller |; Herr W; Lang P;
Handgretinger R; Hartwig UF. 2010. Long-Term Human CD34+ Stem Cell-Engrafted Nonobese Diabetic/SCID/IL-2
gamma-null Mice Show Impaired CD8+ T Cell Maintenance and a Functional Arrest of Immature NK Cells. J Immunol
Sep 1;185(5):2710-20. [PubMed: 20668220]

Baerenwaldt A; Lux A; Danzer H; Spriewald BM; Ullrich E; Heidkamp G; Dudziak D; Nimmerjahn F. 2011. Fcy receptor
[IB (FcyRIIB) maintains humoral tolerance in the human immune system in vivo. Proc Natl Acad Sci U S A Nov
15;108(46):18772-7. [PubMed: 22065769]

Bartee E; Meacham A; Wise E; Cogle CR; McFadden G. 2012 Virotherapy Using Myxoma Virus Prevents Lethal Graft-
versus-Host Disease following Xeno-Transplantation with Primary Human Hematopoietic Stem Cells. PLoS
One.7(8):e43298. [PubMed: 22905251]

Baudet A; Karlsson C; Safaee Talkhoncheh M; Galeev R; Magnusson M; Larsson J. 2012. RNAI screen identifies
MAPK14 as a druggable suppressor of human hematopoietic stem cell expansion. Blood. Jun 28;119(26):6255-8.
[PubMed: 22555972]

Belle L; Bruck F; Foguenne J; Gothot A; Beguin Y; Baron F; Briquet A. 2012. Imatinib and Nilotinib Inhibit
Hematopoietic Progenitor Cell Growth, but Do Not Prevent Adhesion, Migration and Engraftment of Human Cord Blood
CD34(+) Cells. PL0OS One. 7(12):e52564. [PubMed: 23285088]

Bernink JH; Peters CP; Munneke M; Te Velde AA; Meijer SL; Weijer K; Hreggvidsdottir HS; Heinsbroek SE; Legrand
N; Buskens CJ; Bemelman WA; Mjésberg JM; Spits H. 2013. Human type 1 innate lymphoid cells accumulate in
inflamed mucosal tissues. Nat Immunol Mar;14(3):221-9. [PubMed: 23334791]

Demonstrates induction of inflammatory bowel disease with DSS in humanized NSG

Boitano AE; Wang J; Romeo R; Bouchez LC; Parker AE; Sutton SE; Walker JR; Flaveny CA; Perdew GH; Denison
MS; Schultz PG; Cooke MP. 2010. Aryl Hydrocarbon Receptor Antagonists Promote the Expansion of Human
Hematopoietic Stem Cells. Science Sep 10;329(5997):1345-58. [PubMed: 20688981]
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Broxmeyer HE; Lee MR; Hangoc G; Cooper S; Prasain N; Kim YJ; Mallett C; Ye Z; Witting S; Cornetta K; Cheng L;
Yoder MC. 2011. Hematopoietic stem/progenitor cells; generation of induced pluripotent stem cells; and isolation of
endothelial progenitors from 21-23.5 year cryopreserved cord blood. Blood May 5;117(18):4773-7. [PubMed:
21393480]

Bueno C; Montes R; de la Cueva T; Gutierrez-Aranda I; Menendez P. 2010. Intra-bone marrow transplantation of
human CD34(+) cells into NOD/LtSz-scid IL-2rgamma(null) mice permits multilineage engraftment without previous
irradiation. Cytotherapy 12(1):45-9. [PubMed: 19929453]

Butler JM; Gars EJ; James DJ; Nolan DJ; Scandura JM; Rafii S. 2012. Development of a vascular platform for
expansion of repopulating human cord blood stem and progenitor cells. Blood. Aug 9;120(6):1344-7 [PubMed:
22709690]

Cai S; Wang H; Bailey B; Ernstberger A; Juliar BE; Sinn AL; Chan RJ; Jones DR; Mayo LD; Baluyut AR; Goebel WS;
Pollok KE. 2011. Humanized Bone Marrow Mouse Model as a Preclinical Tool to Assess Therapy-Mediated
Hematotoxicity. Clin Cancer Res Apr 15;17(8):2195-2206. [PubMed: 21487065]

This publication shows how humanized NSG mice can be used to screen for bone marrow toxicity and
myelosuppresion.

Ceccaldi R; Parmar K; Mouly E; Delord M; Kim JM; Regairaz M; Pla M; Vasquez N; Zhang QS; Pondarre C; Peffault de
Latour R; Gluckman E; Cavazzana-Calvo M; Leblanc T; Larghero J; Grompe M; Socié G; D'Andrea AD; Soulier J.
2012. Bone Marrow Failure in Fanconi Anemia Is Triggered by an Exacerbated p53/p21 DNA Damage Response that
Impairs Hematopoietic Stem and Progenitor Cells. Cell Stem Cell Jul 6;11(1):36-49. [PubMed: 22683204]

Chen Q; Khoury M; Limmon G; Choolani M; Chan JK; Chen J. 2013. Human Fetal Hepatic Progenitor Cells Are
Distinct from, but Closely Related to, Hematopoietic Stem/Progenitor Cells. Stem Cells. [Epub ahead of print]
[PubMed: 23404852]

Chen Q; He F; Kwang J; Chan JK; Chen J. 2012. GM-CSF and IL-4 Stimulate Antibody Responses in Humanized Mice
by Promoting T, B, and Dendritic Cell Maturation. J Immunol. Dec 1;189(11):5223-9. [PubMed: 23089398]

Hydrodynamic tail vain delivery of human cytokines improves immune cell function

Csaszar E; Kirouac DC; Yu M; Wang W; Qiao W; Cooke MP; Boitano AE; Ito C; Zandstra PW. 2012. Rapid expansion
of human hematopoietic stem cells by automated control of inhibitory feedback signaling. Cell Stem Cell Feb
3;10(2):218-29. [PubMed: 22305571]

Drake AC; Khoury M; Leskov I; lliopoulou BP; Fragoso M; Lodish H; Chen J. 2011. Human CD34+ CD133+
Hematopoietic Stem Cells Cultured with Growth Factors Including Angptl5 Efficiently Engraft Adult NOD-SCID IlI12ry-/-
(NSG) Mice. PL0S One Apr 29;6(4):€18382. [PubMed: 21559522]

Doulatov S; Notta F; Eppert K; Nguyen LT; Ohashi PS; Dick JE. 2010. Revised map of the human progenitor hierarchy
shows the origin of macrophages and dendritic cells in early lymphoid development. Nat Immunol Jul;11(7):585-93.
[PubMed: 20543838]

An elegant example of how the humanized NSG model can answer fundamental questions about the origin of
hematopoietic progenitors

Eldjerou LK; Chaudhury S; Baisre-de Leon A; He M; Arcila ME; Heller G; O'Reilly RJ; Barker JN; Moore MA. 2010. An
in vivo model of double unit cord blood transplantation that correlates with clinical engraftment. Blood Nov
11;116(19):3999-4006. [PubMed: 20587781]

Gao H; Wu X; Sun Y; Zhou S; Silberstein LE; Zhu Z. 2012. Suppression of Homeobox Transcription Factor VentX
Promotes Expansion of Human Hematopoietic Stem/Multipotent Progenitor Cells. J Biol Chem Aug 24;287(35):29979-
87. [PubMed: 22791709]

Giassi LJ; Pearson T; Shultz LD; Laning J; Biber K; Kraus M; Woda BA; Schmidt MR; Woodland RT; Rossini AA;
Greiner DL. 2008. Expanded CD34+ human umbilical cord blood cells generate multiple lymphohematopoietic
lineages in NOD-scid IL2Zrgamma(null) mice. Exp Biol Med (Maywood) 233(8):997-1012. [PubMed: 18653783]
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Gorgens A; Beckmann J; Ludwig AK; Mollmann M; Durig J; Horn PA; Rajendran L; Giebel B. 2012. Lipid raft
redistribution and morphological cell polarization are separable processes providing a basis for hematopoietic stem
and progenitor cell migration. Int J Biochem Cell Biol Jul;44(7):1121-32. [PubMed: 22504287]

Halim TY; Maclaren A; Romanish MT; Gold MJ; McNagny KM; Takei F. 2012. Retinoic-Acid-Receptor-Related Orphan
Nuclear Receptor Alpha Is Required for Natural Helper Cell Development and Allergic Inflammation. Immunity. Sep
21;37(3):463-74. [PubMed: 22981535]

Hayakawa J; Hsieh MM; Uchida N; Phang O; Tisdale JF. 2009. Busulfan produces efficient human cell engraftment in
NOD/LtSz-Scid IL2ZRgamma(null) mice. Stem Cells 27(1):175-82. [PubMed: 18927475]

This publication shows that busulfan is an alternative to pre-conditioning irradiation in the humanized immunity model.

Himburg HA; Harris JR; Ito T; Daher P; Russell JL; Quarmyne M; Doan PL; Helms K; Nakamura M; Fixsen E;
Herradon G; Reya T; Chao NJ; Harroch S; Chute JP. 2012. Pleiotrophin Regulates the Retention and Self-Renewal of
Hematopoietic Stem Cells in the Bone Marrow Vascular Niche. Cell Rep Oct 25;2(4):964-75.[PubMed: 23084748]

Huang J; Nguyen-McCarty M; Hexner EO; Danet-Desnoyers G; Klein PS. 2012. Maintenance of hematopoietic stem
cells through regulation of Wnt and mTOR pathways. Nat Med. Dec 6;18(12):1778-85. [PubMed: 23142822]

Isern J; Martin-Antonio B; Ghazanfari R; Martin AM; Lopez JA; Del Toro R; Sanchez-Aguilera A; Arranz L; Martin-Pé
rez D; Suarez-Lledé M; Marin P; Van Pel M; Fibbe WE; Vazquez J; Scheding S; Urbano-Ispizia A; Méndez-Ferrer S.
2013. Self-Renewing Human Bone Marrow Mesenspheres Promote Hematopoietic Stem Cell Expansion. Cell Rep.
[Epub ahead of print] [PubMed: 23623496]

Ishikawa F; Shimazu H; Shultz LD; Fukata M; Nakamura R; Lyons B; Shimoda K; Shimoda S; Kanemaru T; Nakamura
K; Ito H; Kaji Y; Perry AC; Harada M. 2006. Purified human hematopoietic stem cells contribute to the generation of
cardiomyocytes through cell fusion. FASEB J 20(7):950-2. [PubMed: 16585061]

Ishikawa F; Yasukawa M; Lyons B; Yoshida S; Miyamoto T; Yoshimoto G; Watanabe T; Akashi K; Shultz LD; Harada
M. 2005. Development of functional human blood and immune systems in NOD/SCID/IL2 receptor {gamma} chain(null)
mice. Blood 106(5):1565-73. [PubMed: 15920010]

This early NSG publication has a thorough characterization of the immune system functions in CD34-humanized mice.

Ivanovs A; Rybtsov S; Welch L; Anderson RA; Turner ML; Medvinsky A. 2011. Highly potent human hematopoietic
stem cells first emerge in the intraembryonic aorta-gonad-mesonephros region. J Exp Med Nov 21;208(12):2417-27.
[PubMed: 22042975]

Shows that a single human hematopoietic stem can engraft, expand, and differentiate in NSG; also shows that the
HSCs can be re-transplanted

Kalscheuer H; Danzl N; Onoe T; Faust T; Winchester R; Goland R; Greenberg E; Spitzer TR; Savage DG; Tahara H;
Choi G; Yang YG; Sykes M. 2012. A model for personalized in vivo analysis of human immune responsiveness. Sci
Transl Med. Mar 14;4(125):125ra30. [PubMed: 22422991]

Describes techniques for engrafting bone marrow aspirate HSCs from healthy and type 1 diabetic individuals; also
demonstrates improved adult HSC engraftment with thymus implants

Kim I; Kim YJ; Métais JY; Dunbar CE; Larochelle A. 2012. Transient silencing of PTEN in human CD34(+) cells
enhances their proliferative potential and ability to engraft immunodeficient mice. Exp Hematol Jan;40(1):84-91
[PubMed: 22019626]

Kohn LA; Hao QL; Sasidharan R; Parekh C; Ge S; Zhu Y; Mikkola HK; Crooks GM 2012. Lymphoid priming in human
bone marrow begins before expression of CD10 with upregulation of L-selectin. Nat Immunol. Oct;13(10):963-
71.[PubMed: 22941246]

Larochelle A; Savona M; Wiggins M; Anderson S; Ichwan B; Keyvanfar K; Morrison SJ; Dunbar CE. 2011. Human and
rhesus macaque hematopoietic stem cells cannot be purified based only upon SLAM family markers. Blood Feb
3;117(5):1550-4. [PubMed: 21163926]
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Larochelle A; Gillette JM; Desmond R; Ichwan B; Cantilena A; Cerf A; Barrett AJ; Wayne AS; Lippincott-Schwartz J;
Dunbar CE. 2012. Bone marrow homing and engraftment of human hematopoietic stem and progenitor cells is
mediated by a polarized membrane domain. Blood Feb 23;119(8):1848-55. [PubMed: 22228628]

Lee J; Li M; Milwid J; Dunham J; Vinegoni C; Gorbatov R; Iwamoto Y; Wang F; Shen K; Hatfield K; Enger M; Shafiee
S; McCormack E; Ebert BL; Weissleder R; Yarmush ML; Parekkadan B. 2012. Implantable microenvironments to
attract hematopoietic stem/cancer cells. Proc Natl Acad Sci U S A. Nov 27;109(48):19638-43. [PubMed: 23150542]

Li L; Modi H; McDonald T; Rossi J; Yee JK; Bhatia R. 2011. A critical role for SHP2 in STAT5 activation and growth
factor mediated proliferation; survival and differentiation of human CD34+ cells. Blood Aug 11;118(6):1504-15.
[PubMed: 21670473]

Liu C; Chen BJ; Deoliveira D; Sempowski GD; Chao NJ; Storms RW. 2010. Progenitor cell dose determines the pace
and completeness of engraftment in a xenograft model for cord blood transplantation. Blood Dec 16;116(25):5518-27.
[PubMed: 20833978]

Magnusson M; Sierra MI; Sasidharan R; Prashad SL; Romero M; Saarikoski P; Van Handel B; Huang A; Li X; Mikkola
HK. 2013. Expansion on stromal cells preserves the undifferentiated state of human hematopoietic stem cells despite
compromised reconstitution ability. PLoS One. 2013;8(1):€53912. [PubMed: 23342037]

Majeti R; Park CY; Weissman IL. 2007. Identification of a hierarchy of multipotent hematopoietic progenitors in human
cord blood. Cell Stem Cell 1(6):635-45. [PubMed: 18371405]

This is one of the earliest publications to use NSG mice to study the hematopoietic potential of human stem and
progenitor cells.

Masuda H; Anwar SS; Buhring HJ; Rao JR; Gargett CE. 2012. A novel marker of human endometrial mesenchymal
stem-like cells. Cell Transplant 21(10):2201-14. [PubMed: 22469435]

Misharin AV; Haines GK 3rd; Rose S; Gierut AK; Hotchkiss RS; Perlman H. 2012. Development of a new humanized
mouse model to study acute inflammatory arthritis. J Transl Med. Sep 13;10:190. [PubMed: 22974474]

Validates a humanized model of arthritis, dependent on human T cells and sensitive to TNF alpha inhibition

Notta F; Doulatov S; Dick JE. 2010. Engraftment of human hematopoietic stem cells is more efficient in female
NOD/SCID/IL-2Rgcnull recipients. Blood May 115(18): 3704-7 [PubMed: 20207983]

Females are preferentially used for humanized immunity models.

Pang WW; Price EA; Sahoo D; Beerman I; Maloney WJ; Rossi DJ; Schrier SL; Weissman IL. 2011. Human bone
marrow hematopoietic stem cells are increased in frequency and myeloid-biased with age. Proc Natl Acad Sci U S A.
Dec 13;108(50):20012-7. [PubMed: 22123971]

Parcelier A; Maharzi N; Delord M; Robledo-Sarmiento M; Nelson E; Belakhdar-Mekid H; Pla M; Kuranda K; Parietti V;
Goodhardt M; Legrand N; Bernstein ID; Gluckman JC; Sigaux F; Canque B. 2011. AF1g/MLLT11 regulates the
emergence of human prothymocytes through cooperative interaction with the Notch signaling pathway. Blood Aug
18;118(7):1784-96 [PubMed: 21715312]

Robinson SN; Simmons PJ; Thomas MW; Brouard N; Javni JA; Trilok S; Shim JS; Yang H; Steiner D; Decker WK;
Xing D; Shultz LD; Savoldo B; Dotti G; Bollard CM; Miller L; Champlin RE; Shpall EJ; Zweidler-McKay PA. 2013. Ex
vivo fucosylation improves human cord blood engraftment in NOD-SCID IL-2Ry(null) mice. Exp Hematol.
Jun;40(6):445-56. [PubMed: 22306295]

Risuefio RM; Sachlos E; Lee JH; Lee JB; Hong SH; Szabo E; Bhatia M. 2012. Inability of human induced pluripotent
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Parekh C; Sahaghian A; Kim W; Scholes J; Ge S; Zhu Y; Asgharzadeh S; Hollis R; Kohn D; Ji L; Malvar J; Wang
X; Crooks G. 2012. Novel pathways to erythropoiesis induced by dimerization of intracellular C-mpl in human
hematopoietic progenitors. Stem Cells Apr;30(4):697-708. [PubMed: 22290824]

Shin JW; Swift J; Spinler KR; Discher DE. 2011. Myosin-II inhibition and soft 2D matrix maximize multinucleation
and cellular projections typical of platelet-producing megakaryocytes. Proc Natl Acad Sci U S A. Jul
12;108(28):11458-63. [PubMed: 21709232]

Strowig T; Chijioke O; Carrega P; Arrey F; Meixlsperger S; Ramer PC; Ferlazzo G; Minz C. 2010. Human NK
cells of mice with reconstituted human immune system components require pre-activation to acquire functional
competence. Blood 2010 Nov 18;116(20):4158-67 [PubMed: 20671122]

Demonstrates that human NK cells present in the lung, spleen and other tissues of CD34-humanized mice are
functionally immature, but can mature directly upon human IL15 stimulation or indirectly through activated
dendritic cells

Tanaka S; Saito Y; Kunisawa J; Kurashima Y; Wake T; Suzuki N; Shultz LD; Kiyono H; Ishikawa F. 2012.
Development of Mature and Functional Human Myeloid Subsets in Hematopoietic Stem Cell-Engrafted
NOD/SCID/IL2ryKO Mice. J Immunol. Jun 15;188(12):6145-55 [PubMed: 22611244]

This publication contains the most thorough examination of the myeloid compartment in CD34-humanized NSG
mice.

NSG as a superior host for human immune system components

Brehm MA; Cuthbert A; Yang C; Miller DM; Dilorio P; Laning J; Burzenski L; Gott B; Foreman O; Kavirayani A; Herlihy
M; Rossini AA; Shultz LD; Greiner DL. 2010. Parameters for establishing humanized mouse models to study human
immunity: analysis of human hematopoietic stem cell engraftment in three immunodeficient strains of mice bearing the
IL2rgamma(null) mutation. Clin Immunol Apr;135(1):84-98. [PubMed: 20096637]

Lepus CM; Gibson TF; Gerber SA; Kawikova I; Szczepanik M; Ablamunits V; Kirkiles-Smith N; Herold KC; Bothwell AL;
Pober JS; Harding MJ. 2009. Comparison of Human Fetal Liver, Umbilical Cord Blood, and Adult Blood Hematopoietic
Stem Cell Engraftment in NOD-scid/gammac-/-, Balb/c-Rag2-/-gammac-/-, and C.B-17-scid/bg Immunodeficient Mice.
Hum Immunol Oct;70(10):790-802. [PubMed: 19524633]

This publication highlights the importance of the NOD genetic background for efficient establishment of human
immunity in the mouse.

McDermott SP; Eppert K; Lechman E; Doedens M; Dick JE. 2010. Comparison of human cord blood engraftment
between immunocompromised mouse strains. Blood Jul 15;116(2):193-200 [PubMed: 20404133]

This comparative study demonstrates superior reconstitution of human immunity in NSG, compared to two
different NOD scid strains and a similar strain expressing a truncated IL2RG protein.

Shultz LD; Lyons BL; Burzenski LM; Gott B; Chen X; Chaleff S; Kotb M; Gillies SD; King M; Mangada J; Greiner DL;
Handgretinger R. 2005. Human lymphoid and myeloid cell development in NOD/LtSz-scid IL2R gamma null mice
engrafted with mobilized human hemopoietic stem cells. J Immunol 174(10):6477-89. [PubMed: 15879151]

This is the first publication describing the immune deficits in NSG. It also shows superiority over NOD scid for
humanized immune models.

NSG strains expressing human cytokine transgenes

Billerbeck E; Barry WT; Mu K; Dorner M; Rice CM; Ploss A. 2011. Development of human CD4+FoxP3+ regulatory T
cells in human stem cell factor, GM-CSF and interleukin 3 expressing NOD SCID IL2R{gamma}NULL humanized
mice. Blood Mar 17;117(11):3076-86. [PubMed: 21252091]

This publication uses the "NSGS" variant that expresses three human cytokines to improve Foxp3 T cell development

Brehm MA; Racki WJ; Leif J; Burzenski L; Hosur V; Wetmore A; Gott B; Herlihy M; Ignotz R; Dunn R; Shultz LD;
Greiner DL. 2012. Engraftment of human HSCs in nonirradiated newborn NOD-scid IL2rynull mice is enhanced by
transgenic expression of membrane-bound human SCF. Blood Mar 22;119(12):2778-88. [PubMed: 22246028
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Chen Q; Khoury M; Chen J. 2009. Expression of human cytokines dramatically improves reconstitution of specific
human-blood lineage cells in humanized mice. Proc Natl Acad Sci U S A Dec 22;106(51):21783-8. [PubMed:
19966223]

Utilizes hydrodyamic gene delivery to supplement developing human cells with human cytokines

Takagi S; Saito Y; Hijikata A; Tanaka S; Watanabe T; Hasegawa T; Mochizuki S; Kunisawa J; Kiyono H; Koseki H;
Ohara O; Saito T; Taniguchi S; Shultz LD; Ishikawa F. 2012. Membrane-bound human SCF/KL promotes in vivo
human hematopoietic engraftment and myeloid differentiation. Blood Mar 22;119(12):2768-77. [PubMed: 22279057]

NSG strains expressing HLA transgenes

Shultz LD; Saito Y; Najima Y; Tanaka S; Ochi T; Tomizawa M; Doi T; Sone A; Suzuki N; Fujiwara H; Yasukawa M;
Ishikawa F. 2010. Generation of functional human T-cell subsets with HLA-restricted immune responses in HLA class |
expressing NOD/SCID/IL2r gamma-null humanized mice. Proc Natl Acad Sci U S A Jul 20;107(29):13022-7. [PubMed:
20615947]

This publication shows how CD8 T-cell responses are improved in the presence of a class | transgene

Reviews and protocols

Shultz LD; Ishikawa F; Greiner DL. 2007. Humanized mice in translational biomedical research. Nat Rev Immunol
7(2):118-30. [PubMed: 17259968]

Shultz LD; Brehm MA; Garcia-Martinez JV; Greiner DL. 2012. Humanized mice for immune system investigation:
progress; promise and challenges. Nat Rev Immunol. Nov;12(11):786-98. [PubMed: 23059428]

Reviews the development and refinement of humanized models over the last few decades

Ishikawa F; Saito Y; Yoshida S; Harada M; Shultz LD. 2008. The differentiative and regenerative properties of human
hematopoietic stem/progenitor cells in NOD-SCID/IL2rgamma(null) mice. Curr Top Microbiol Immunol 324:87-94.
[PubMed: 18481454]

Pearson T; Greiner DL; Shultz LD. 2008. Creation of "humanized" mice to study human immunity. Curr Protoc Immunol
May;Chapter 15:Unit 15.21. [PubMed: 18491294]

Highly recommended review that contains detailed, step-by-step protocols for reconstituting human immunity from
stem cells and PBMCs

Transplantation research / graft-versus-host disease (GVHD) / PBMC engraftment

Ali N; Flutter B; Sanchez Rodriguez R; Sharif-Paghaleh E; Barber LD; Lombardi G; Nestle FO. 2012. Xenogeneic
Graft-versus-Host-Disease in NOD-scid IL-2Ry(null) Mice Display a T-Effector Memory Phenotype. PLoS One
7(8):e44219. [PubMed: 22937164]

NSG mice develop GVHD more effectively than BALB/c Rag2, I12rg double knockouts; also examines the T cell
response extensively

Bohana-Kashtan O; Morisot S; Hildreth R; Brayton C; Levitsky HI; Civin Cl. 2009. Selective reduction of graft-versus-
host disease-mediating human T cells by ex vivo treatment with soluble Fas ligand. J Immunol Jul 1;183(1):696-705.
[PubMed: 19535642]

Bruck F; Belle L; Lechanteur C; De Leval L; Hannon M; Dubois S; Castermans E; Humblet-Baron S; Rahmouni S;
Beguin Y; Briquet A; Baron F. 2013. Impact of bone marrow-derived mesenchymal stromal cells on experimental
xenogeneic graft-versus-host disease. Cytotherapy. Mar;15(3):267-79. [PubMed: 23265769]

Chu CC; Ali N; Karagiannis P; Di Meglio P; Skowera A; Napolitano L; Barinaga G; Grys K; Sharif-Paghaleh E;
Karagiannis SN; Peakman M; Lombardi G; Nestle FO. 2012 Resident CD141 (BDCA3)+ dendritic cells in human skin
produce IL-10 and induce regulatory T cells that suppress skin inflammation. J Exp Med May 7;209(5):935-45.
[PubMed: 22547651]
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Cimbro R; Vassena L; Arthos J; Cicala C; Kehrl JH; Park C; Sereti I; Lederman MM; Fauci AS; Lusso P. 2012.
Interleukin-7 induces expression and activation of integrin &alpha;4p7 promoting naive T-cell homing to the intestinal
mucosa. Blood. Sep 27;120(13):2610-9.[PubMed: 22896005]

Gregoire-Gauthier J; Durrieu L; Duval A; Fontaine F; Dieng MM; Bourgey M; Patey-Mariaud de Serre N; Louis I;
Haddad E. 2012. Use of immunoglobulins in the prevention of GvHD in a xenogeneic NOD/SCID/yc- mouse model.
Bone Marrow Transplant. Mar;47(3):439-50. [PubMed: 21572464]

Greenblatt MB; Vbranac V; Tivey T; Tsang K; Tager AM; Aliprantis AO. 2012. Graft versus Host Disease in the Bone
Marrow; Liver and Thymus Humanized Mouse Model. PLoS One. 7(9):e44664. [PubMed: 22957096]

Shows that the BLT humanization method is limited by GVHD caused by human T cells. Also correlates specific donor
HLA haplotypes with GVHD severity

Hemmerling J; Wegner-Kops J; von Stebut E; Wolff D; Wagner EM; Hartwig UF; André MC; Theobald M; Schopf RE;
Herr W; Meyer RG. 2011. Human Epidermal Langerhans Cells Replenish Skin Xenografts and Are Depleted by
Alloreactive T Cells In Vivo. J Immunol Aug 1;187(3):1142-9. [PubMed ID: 21697461]

King MA; Covassin L; Brehm MA; Racki W; Pearson T; Leif J; Laning J; Fodor W; Foreman O; Burzenski L; Chase TH;
Gott B; Rossini AA; Bortell R; Shultz LD; Greiner DL. 2009. Human peripheral blood leucocyte non-obese diabetic-
severe combined immunodeficiency interleukin-2 receptor gamma chain gene mouse model of xenogeneic graft-
versus-host-like disease and the role of host major histocompatibility complex. Clin Exp Immunol Jul;157(1):104-18.
[PubMed: 19659776]

Shows that PBMCs engraft NSG mice much more efficiently than NOD scid mice, leading to GVHD

Kirkiles-Smith NC; Harding MJ; Shepherd BR; Fader SA; Yi T; Wang Y; McNiff JM; Snyder EL; Lorber MI; Tellides G;
Pober JS. 2010. Development of a humanized mouse model to study the role of macrophages in allograft injury.
Transplantation Jan 27;87(2):189-97. [PubMed: 19155972]

Nolte T; Zadeh-Khorasani M; Safarov O; Rueff F; Varga R; Herbach N; Wanke R; Wollenberg A; Mueller T; Gropp R;
Wolf E; Siebeck M. 2013. Induction of oxazolone-mediated features of atopic dermatitis in NOD-scid IL2Rynull mice
engrafted with human peripheral blood mononuclear cells. Dis Model Mech. Jan;6(1):125-34. [PubMed: 22822046]

Pino S; Brehm MA; Covassin-Barberis L; King M; Gott B; Chase TH; Wagner J; Burzenski L; Foreman O; Greiner DL;
Shultz LD. 2010. Development of Novel Major Histocompatibility Complex Class | and Class lI-Deficient NOD-SCID
IL2R Gamma Chain Knockout Mice for Modeling Human Xenogeneic Graft-Versus-Host Disease. Methods Mol Biol
602:105-17. [PubMed: 20012395]

Shows that mouse MHC class | is a major determinant of GVHD after PBMC injections

Racki WJ; Covassin L; Brehm M; Pino S; Ignotz R; Dunn R; Laning J; Graves SK; Rossini AA; Shultz LD; Greiner DL.
2010 NOD-scid IL2rgamma(null) mouse model of human skin transplantation and allograft rejection. Transplantation
Mar 15;89(5):527-36. [PubMed: 20134397]

Demonstrates that a humanized immune system can reject a donor-mismatched skin graft

Scalley-Kim ML; Hess BW; Kelly RL; Krostag AR; Lustig KH; Marken JS; Ovendale PJ; Posey AR; Smolak PJ; Taylor
JD; Wood CL; Bienvenue DL; Probst P; Salmon RA; Allison DS; Foy TM; Raport CJ. 2012. A novel highly potent
therapeutic antibody neutralizes multiple human chemokines and mimics viral immune modulation. PLoS One.
7(8):€43332. [PubMed: 22912856]

Tobin LM; Healy ME; English K; Mahon BP. 2013. Human mesenchymal stem cells suppress donor CD4(+) T cell
proliferation and reduce pathology in a humanized mouse model of acute graft-versus-host disease. Clin Exp Immunol.
May;172(2):333-48. [PubMed: 23574329]

Touil S; Rosenzwajg M; Landau DA; Le Corvoisier P; Frédéric C; Klatzmann D; Maury S; Cohen JL. 2012. Depletion of
T regulatory cells through selection of CD127-positive cells results in a population enriched in memory T cells:
implications for anti-tumor cell therapy. Haematologica. Nov;97(11):1678-85. [PubMed: 22581007]
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Vlad G; Stokes MB; Liu Z; Chang CC; Sondermeijer H; Vasilescu ER; Colovai Al; Berloco P; D'Agati VD; Ratner L;
Cortesini R; Suciu-Foca N. 2009. Suppression of xenogeneic graft-versus-host disease by treatment with
immunoglobulin-like transcript 3-Fc. Hum Immunol Sep;70(9):663-9. PubMed: 19501624]

Zadeh-Khorasani M; Nolte T; Mueller TD; Pechlivanis M; Rueff F; Wollenberg A; Fricker G; Wolf E; Siebeck M; Gropp
R. 2013. NOD-scid IL2R ynull mice engrafted with human peripheral blood mononuclear cells as a model to test
therapeutics targeting human signaling pathways. J Transl Med. Jan 7;11:4. [PubMed: 23294516]

Vaccines
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micelles for imaging and chemotherapy of advanced bladder cancer. Nanomedicine (Lond). [Epub ahead of print]
[PubMed: 23199207]

Shows the clinical applications of the JAX PDX program.
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Demonstrates conservation of oncogenic mutations and genomic integrity of glioblastoma PDX models

Cancer stem cells
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Determines the abundance of cancer stem cells in diverse types of solid tumors, and shows that NSG is a more
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