We Claim:

1 An isolated antibody that binds to CD154, comprising a-human-er humanized variable domain,
wherein the variable domain comprises aheavy chain variableregion (VH) and alight chain variableregion

(VL), and wherein the VH isoperably linked to a human Fc demainwith-medified-effectorfunetions; region
derived from 1gG4 and comprising S228P and L 235A amino acid modifications; wherein the VH comprises

(a) aheavy chain CDR1 having the amino acid sequence of SEQ ID NO: 57,

(b) aheavy chain CDR2 having the amino acid sequence of SEQ ID NO: 58, and

(c) aheavy chain CDR3 having the amino acid sequence of SEQ ID NO: 59; and

wherein the VL comprises

(a) alight chain CDR1 having the amino acid sequence of SEQ ID NO: 60,

(b) alight chain CDR2 having the amino acid sequence of SEQ ID NO: 61, and

(c) alight chain CDR3 having the amino acid sequence of SEQ ID NO: 62.
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17.2. The antibody according to claim lelain—4, wherein the Fc region comprises the amino acid
sequence selected-from-thegrodp-consisting of SEQ ID NO: 23 or 42s-21-37-40-56,-and-243-251.

18.3. Theantibody of-claim 1 or 2any-ene-of-claims-1-17, wherein the\\H-comprises

49.4. The antibody of any one of claims 1-3elaims1-18, wherein the VH comprises the amino acid
sequence selected-from-the group-consisting-of SEQ ID NO: 63; 64,-252-and-253.

20.5. The antibody of any one of claims 1-4elaims-1-19, wherein the VL comprises the amino acid
sequence of SEQ ID NO: 65-er 66.
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28:6. The antibody of any one of claims 1-5elaims1-27, wherein the heavy chain comprises the amino
acid sequence of any-oreof SEQ ID NO: 151 or 165s-121-132,135-146-149-151-160,-163,-165-174, 266~
2H-and-279-288.

29.7. The antibody of any one of claims 1-6elaims-1-28, wherein the light chain comprises the amino
acid sequence of SEQ ID NO: 195-6r-196.
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8. An antibody comprising alight chain comprising the amino acid sequence of SEQ ID NO: 196 and

aheavy chain comprising an amino acid sequence of SEQ ID NO: 151 or 165.

9.39. An isolated nucleic acid molecule encoding a light chain and a heavy chain of an anti-CD154
antibody of any one of claims 1-8clains1-38.

10.42: A firstisolated nucleic acid molecul e and a second isol ated nucleic acid molecule, wherein thefirst

isolated and second nucleic acid molecules encode, respectively, aheavy chain and alight chain of an anti-
CD154 antibody of any one of claims 1-8elaims1-38.

11.43: A vector comprising the isolated nucleic acid molecule according to claim 9elaim-39-6r-40.

12.44. A firgt vector and a second vector, wherein the first vector comprises the first isolated nucleic acid
molecule according to claim 10elaim-41-er42, and the second vector comprises the second isolated nucleic
acid molecule according to clam 10elaim-41-or-42.

13.45. A transformed cell comprising theisolated nucleic acid molecul e according to claim 9-elaim-39-er
40, the first and second isolated nucleic acid molecules according to claim 10etaim-41-or-42, the vector
according to claim 11ekaim-43, or the first and second vectors according to claim 12elaim-44.

14.46. A pharmaceutical composition comprising an anti-CD154 antibody of any one of claims 1-8¢laimns

1-38 and a pharmaceutically acceptable carrier.
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15.49. A-method-of Use of the antibody of any one of claims 1-8 or the pharmaceutical composition of

claim 14 in the preparation of a medicament for:

(a) inhibiting an immune response in a subject;

(b) treating or preventing atransplant rejection in the subject;

() inducing hematopoietic chimerism in a transplant recipient upon transplantation of

hematopoietic stem cellsinto the recipient;

(d) inducing central tolerance in atransplant recipient upon transplantation of hematopoietic stem

cells and a donor tissue into the recipient; or

(e) inhibiting xenotransplant rejection in a subject—eomprisi i cteri _

50.16. The method-of-elaim-49 use of claim 15, wherein the immune response is a humoral response, an
antibody-mediated response, or a cell-mediated response.
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17.59. The use of claim 15 or 16method-of-any-one-of-clains49-58, wherein the subject has received or

will receive acdll, tissue or organ transplant.

67.18. The use of claim 15 method-of-claim-65-6r66, wherei n the transplant rejection isan acute or chronic
graft rejection in a graft recipient of an allogeneic transplant or xenotransplant.

68:19. The use of claim 18 method-of claim-66-or 67, wherein the method antibody or pharmaceutical
compositions promotes a long-term graft survival of the grafted cell, tissue or organ, wherein said long-

term graft survival is selected from the group consisting of
(a) at least 6 months post-transplant;
(b) at least lyear post-transplant; and
(c) at least 5 years post-transplant.

69.20. The use of any one of claims 15-19 method-of-any-one-ef-claims-65-68, wherein the transplant

rejection is associated with a hematopoietic cell or bone marrow transplant, an alogeneic transplant of

pancrestic idet cells, graft vs host disease, or asolid organ transplant selected from the group consisting of
a heart transplant, a kidney transplant, aliver transplant, alung transplant, a pancreas transplant, a kidney-
pancreas transplant, a heart-lung transplant, kidney-heart transplant, a kidney-heart-pancreas transplant, a
heart-liver transplant, a heart-liver-kidney transplant, a heart-lung-kidney transplant, a heart-lung-liver

transplant, a lung-kidney transplant, a lung-liver transplant, a liver-intestines-pancreas transplant, an
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intestines-pancreas transplant, a liver-kidney-intestines-pancreas transplant, and a kidney-intestines

transplant.

70.21. The-nethod-of-any-ene-of-claims-56-58 use according to claim 15, wherein the subject has an

immune-related disease, atherosclerotic disorder, or neurodegenerative disorder.

#2.22. Themethod-ofclaim-70 use according to claim 21, wherein:

(a) the immune-related disease is selected from a group consisting of type | diabetes, juvenile
diabetes, autoimmune diabetes, autoimmune hemolytic anemia, rheumatoid arthritis, systemic
lupus erythematosus (SLE), psoriasis, multiple sclerosis, inflammatory bowel disease,
Addison’'s disease, Crohn's disease, Graves disease, Sjogren’s syndrome, Hashimoto's
thyroiditis, myasthenia gravis, vasculitis, pernicious anemia, celiac diseases, Guillain-Barre
syndrome, ankylosing spondylitis, primary biliary cirrhosis, lupus nephritis, Goodpasture's
disease, polymyositis, dermatomyositis, psoriasis, temporal arteritis, Churg-Strauss syndrome,
transverse myelitis, thyroiditis, ulcerative calitis, sarcoidosis, hemolytic anemia, idiopathic
thrombocytopenic purpura, neuromyelitis optica spectrum disorder, paroxysmal nocturna
hemoglobinuria, atypical hemolytic uremic syndrome, Behcet's disease, diabetic retinopathy
(DR), diabetic macular edema (DME), wet age-related macular degeneration (AMD), severe
acute respiratory syndrome (SARS), Middle East respiratory syndrome (MERS), coronavirus

disease 2019 (COVID-19), cytokine release syndrome (CRYS), cytokine storm syndrome, acute

respiratory distress syndrome (ARDS), pneumonia, bronchitis, pneumonitis, chronic

obstructive pulmonary disease (COPD) and macular edema following retinal vein occlusion
(MEfRVO);

(b) the neurodegenerative disorder is selected from a group consisting of Alzheimer's disease,

traumatic brain injury (TBI), chronic traumatic encephdlitis (CTE), amyotrophic lateral

sclerosis (ALS) and Parkinson's disease; or

(c) the atherosclerotic disorder is selected from a group consisting of angina pectoris, myocardial

infarction, carotid stenosis, transient ischemic attacks and cerebral vascular accident (CVA).
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80.23. The-methed-of-any-one-of-claims-49-79 use according to any one of claims 15-22, wherein the
antibody is formulated to be administered systemically, such as subcutaneously, intravenously, orally, via

inhalation, transdermally, or rectaly.
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100.24. Themethod-of claim-99 use of claim 15, wherein during the induction of hematopoietic chimerism
the anti-CD 154 antibody is formulated to be administered prior to, subsequently to or simultaneously with

the transpl antation of the hematopoietic stem cells.
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118.25. Themethod-of-claim-116-or 117 use according to claim 15, wherein the xenotransplant is from a

non-human donor selected from a group consisting of a pig, a mini-swine, and a non-human primate.
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26.129. The-method-of any—one-of claims—116-128 use according to claim 15 or 25, wherein the

xenotransplant rejection is associated with a solid organ transplant selected from the group consisting of a
heart transplant, a kidney transplant, a liver transplant, a lung transplant, a pancreas transplant, a kidney-
pancreas transplant, a heart-lung transplant, kidney-heart transplant, a kidney-heart-pancreas transplant, a
heart-liver transplant, a heart-liver-kidney transplant, a heart-lung-kidney transplant, a heart-lung-liver
transplant, a lung-kidney transplant, a lung-liver transplant, a liver-intestines-pancreas transplant, an
intestines-pancreas transplant, a liver-kidney-intestines-pancreas transplant, and a kidney-intestines

transplant.

27. The antibody of any one of claims 1-8 or the pharmaceutical composition of claim 14 for usein:

() inhibiting an immune response in a subject;

(b) treating or preventing atransplant rejection in the subject;

(c) inducing hematopoietic chimerism in _a transplant recipient upon transplantation of

hematopoietic stem cells into the recipient;

(d) inducing central tolerance in a transplant recipient upon transplantation of hematopoietic stem

cells and a donor tissue into the recipient; or

(e) inhibiting xenotransplant rejection in a subject.

28. The antibody or pharmaceutical composition of clam 27, wherein the immune response is a

humoral response, an antibody-mediated response, or a cell-mediated response.

29. The antibody or pharmaceutical composition of claim 27 or 28, wherein the subject has received

or will receive a cell, tissue or organ transplant.
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30. The antibody or pharmaceutical composition of claim 27, wherein the transplant rejection is an

acute or chronic graft rejection in a graft recipient of an allogeneic transplant or xenotransplant.

31. The antibody or pharmaceutical composition of claim 30, wherein the antibody or pharmaceutical

composition promotes along-term graft surviva of the grafted cell, tissue or organ, wherein said long-term

graft survival is selected from the group consisting of:

(a) at least 6 months post-transplant;

(b) at least 1year post-transplant; and

(c) at least 5 years post-transpl ant.

32. The antibody or pharmaceutical composition of any one of claims 27-31, wherein the transplant

rejection is associated with a hematopoietic cell or bone marrow transplant, an allogeneic transplant of

pancreatic iset cells, graft vs host disease, or asolid organ transplant selected from the group consisting of

aheart transplant, akidney transplant, aliver transplant, a lung transplant, a pancreas transplant, a kidney-

pancreas transplant, a heart-lung transplant, kidney-heart transplant, a kidney-heart-pancreas transplant, a

heart-liver transplant, a heart-liver-kidney transplant, a heart-lung-kidney transplant, a heart-lung-liver

transplant, a lung-kidney transplant, a lung-liver transplant, a liver-intestines-pancreas transplant, an

intestines-pancreas transplant, a liver-kidney-intestines-pancreas transplant, and a kidney-intestines

transplant.

33. The antibody or pharmaceutical composition of claim 27, wherein the subject has an immune-

related disease, atherosclerotic disorder, or neurodegenerative disorder.

34. The antibody or pharmaceutical composition of claim 27, wherein:

(a) the immune-related disease is selected from a group consisting of type | diabetes, juvenile

diabetes, autoimmune diabetes, autoimmune hemolytic anemia, rheumatoid arthritis, systemic

lupus erythematosus (SLE), psoriasis, multiple sclerosis, inflammatory bowel disease,

Addison's disease, Crohn's disease, Graves disease, Siogren’'s syndrome, Hashimoto's

thyroiditis, myasthenia gravis, vasculitis, pernicious anemia, celiac diseases, Guillain-Barre

syndrome, ankylosing spondylitis, primary biliary cirrhosis, lupus nephritis, Goodpasture's

disease, polymyositis, dermatomyositis, psoriasis, temporal arteritis, Churg-Strauss syndrome,

transverse myelitis, thyroiditis, ulcerative calitis, sarcoidosis, hemolytic anemia, idiopathic

thrombocytopenic purpura, neuromyelitis optica spectrum disorder, paroxysma nocturnal

hemoglobinuria, atypical hemolytic uremic syndrome, Behcet's disease, diabetic retinopathy
(DR), diabetic macular edema (DME), wet age-related macular degeneration (AMD), severe
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acute respiratory syndrome (SARS), Middle East respiratory syndrome (MERS), coronavirus

disease 2019 (COVID-19), cytokine release syndrome (CRYS), cytokine storm syndrome, acute

respiratory distress syndrome (ARDS), pneumonia, bronchitis, pneumonitis, chronic

obstructive pulmonary disease (COPD) and macular edema following retinal vein occlusion
(MEfRVO);

(b) the neurodegenerative disorder is selected from a group consisting of Alzheimer's disease,

traumatic _brain injury (TBI), chronic traumatic encephalitis (CTE), amyotrophic lateral

sclerosis (ALS) and Parkinson's disease; or

(c) the atherosclerotic disorder is selected from a group consisting of angina pectoris, myocardia

infarction, carotid stenosis, transient ischemic attacks and cerebral vascular accident (CVA).

35. The antibody or pharmaceutical composition of any one of claims 27-34, wherein the antibody is

formulated to be administered systemically, such as subcutaneously, intravenoudy, orally, viainhalation,

transdermally, or rectaly .

36. The antibody or pharmaceutical composition of claim 27, wherein during the induction of hematopoietic

chimerism the anti-CD154 antibody is formulated to be administered prior to, subsequently to or

simultaneoudly with the transplantation of the hematopoietic stem cells.

37. The antibody or pharmaceutical composition of claim 27, wherein the xenotransplant isfrom anon-

human donor selected from a group consisting of a pig, a mini-swine, and a non-human primate.

38. The antibody or pharmaceutical composition of claim 27 or 37, wherein the xenotransplant

rejection is associated with a solid organ transplant sel ected from the group consisting of a heart transplant,

akidney transplant, aliver transplant, alung transplant, a pancreas transpl ant, a kidney-pancreas transplant,

aheart-lung transplant, kidney-heart transplant, a kidney-heart-pancreas transplant, aheart-liver transplant,

a heart-liver-kidney transplant, a heart-lung-kidney transplant, a heart-lung-liver transplant, a lung-kidney

transplant, a lung-liver transplant, a liver-intestines-pancreas transplant, an intestines-pancreas transplant,

aliver-kidney-intestines-pancreas transplant, and a kidney-intestines transplant.
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