WHAT IS CLAIMED IS:

1. A method of promoting the activation and proliferation of a natural killer
cell, the method comprising:

(a) contacting a natural killer cell in a liquid culture medium comprising an
effective amount of a first multi-chain chimeric polypeptide for a first period of time
under conditions that allow for the differentiation of the natural killer cell; and

(b) contacting the natural killer cell in a liquid culture medium comprising an
effective amount of (i) a second multi-chain chimeric polypeptide, and (ii) an IgG1
antibody construct, for a second period of time under conditions that allow for the
activation and proliferation of the natural killer cell,

wherein the first multi-chain chimeric polypeptide comprises:

a first chimeric polypeptide comprising a first target-binding domain, a
soluble tissue factor domain, and a first domain of a pair of affinity
domains, and

a second chimeric polypeptide comprising a second domain of a pair of
affinity domains and a second target-binding domain,

wherein the first chimeric polypeptide and the second chimeric
polypeptide in the first multi-chain chimeric polypeptide associate through
the binding of the first domain and the second domain of the pair of
affinity domains in the first multi-chain chimeric polypeptide, and the first
target-binding domain and the second target-binding domain in the first
multi-chain chimeric polypeptide each independently bind specifically to a
receptor of IL-18 or a receptor of IL-12; and

wherein the second multi-chain chimeric polypeptide comprises:

a first chimeric polypeptide comprising a first target-binding domain, a
linker domain, a first domain of a pair of affinity domains, and

a second chimeric polypeptide comprising a second domain of a pair of
affinity domains, and a second target-binding domain,

wherein the first chimeric polypeptide and the second chimeric

polypeptide in the second multi-chain chimeric polypeptide associate through

the binding of the first domain and the second domain of the pair of affinity

domains in the second multi-chain chimeric polypeptide; the first target-
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binding domain and the second target-binding domain in the second multi-
chain chimeric polypeptide each independently bind specifically to a receptor
for IL-7 or a receptor for IL-21, and the IgG1 antibody construct comprises at

least one antigen-binding domain that binds specifically to the linker domain.

2. The method of claim 1, wherein the first target-binding domain and the
soluble tissue factor domain directly abut each other in the first chimeric polypeptide

in the first multi-chain chimeric polypeptide.

3. The method of claim 1, wherein the first chimeric polypeptide in the first
multi-chain chimeric polypeptide further comprises a linker sequence between the
first target-binding domain and the soluble tissue factor domain in the first chimeric

polypeptide.

4. The method of any one of claims 1-3, wherein the soluble tissue factor
domain and the first domain of the pair of affinity domains in the first chimeric
polypeptide in the first multi-chain chimeric polypeptide directly abut each other in
the first chimeric polypeptide.

5. The method of any one of claims 1-3, wherein the first chimeric polypeptide
in the first multi-chain chimeric polypeptide further comprises a linker sequence
between the soluble tissue factor domain and the first domain of the pair of affinity

domains in the first chimeric polypeptide.

6. The method of any one of claims 1-5, wherein the second domain of the
pair of affinity domains and the second target-binding domain in the second chimeric
polypeptide in the first multi-chain chimeric polypeptide directly abut each other in
the second chimeric polypeptide.

7. The method of any one of claims 1-5, wherein the second chimeric
polypeptide in the first multi-chain chimeric polypeptide further comprises a linker
sequence between the second domain of the pair of affinity domains and the second

target-binding domain in the second chimeric polypeptide.
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8. The method of any one of claims 1-7, wherein the soluble tissue factor

domain is a soluble human tissue factor domain.
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92+. The method of any-ene-ofclaims §-H4315and1719, wherein the

soluble human tissue factor domain does not comprise one or more of:

a lysine at an amino acid position that corresponds to amino acid position 20
of mature wildtype human tissue factor protein;

an isoleucine at an amino acid position that corresponds to amino acid position
22 of mature wildtype human tissue factor protein;

a tryptophan at an amino acid position that corresponds to amino acid position
45 of mature wildtype human tissue factor protein;

an aspartic acid at an amino acid position that corresponds to amino acid
position 58 of mature wildtype human tissue factor protein;

a tyrosine at an amino acid position that corresponds to amino acid position 94
of mature wildtype human tissue factor protein;

an arginine at an amino acid position that corresponds to amino acid position
135 of mature wildtype human tissue factor protein; and

a phenylalanine at an amino acid position that corresponds to amino acid

position 140 of mature wildtype human tissue factor protein.




ATy hod of el )3 wherein the-soluble-tissue &
oraind S . .

1025. The method of any one of claims 1-924, wherein the first multi-chain

chimeric polypeptide and the second multi-chain chimeric polypeptide do dees-not

stimulate coagulation in a mammal.

1129. The method of any one of claims 1-1028, wherein the pair of affinity

domains in the first multi-chain chimeric polypeptide and/or the second multi-chain

chimeric polypeptide is a sushi domain from an alpha chain of human IL-15 receptor

(IL15Ra) and a soluble 1L-15.

1236. The method of claim 1129, wherein the soluble IL-15 has a D8N or

D8A amino acid substitution.
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134+, The method of any one of claims 1-1028, wherein the pair of affinity

domains in the first multi-chain chimeric polypeptide and/or the second multi-chain

chimeric polypeptide is selected from the group consisting of: barnase and barnstar, a
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PKA and an AKAP, adapter/docking tag modules based on mutated RNase |
fragments, and SNARE modules based on interactions of the proteins syntaxin,

synaptotagmin, synaptobrevin, and SNAP25.

1442, The method of any one of claims 1-1344, wherein the first target-
binding domain and the second target-binding domain in the first multi-chain

chimeric polypeptide are each independently a soluble IL-15 or a soluble IL-18.

1543. The method of any one of claims 1-1442, wherein the first target-
binding domain in the first multi-chain chimeric polypeptide binds specifically to a
receptor for IL-12, and the second target-binding domain in the first multi-chain

chimeric polypeptide binds specifically to a receptor for IL-18.

1644. The method of any one of claims 1-1442, wherein the first target-
binding domain in the first multi-chain chimeric polypeptide binds specifically to a

receptor for IL-18, and the second target-binding domain in the first multi-chain

chimeric polypeptide binds specifically to a receptor for 1L-12.

1746. The method of claim 1645, wherein; the first target-binding domain in

the first multi-chain chimeric polypeptide comprises selable H=—18-is-a soluble human
IL-18; and

the second target-binding domain in the first multi-chain chimeric polypeptide

comprises a soluble human IL-12.
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1864. The method of claim 1, wherein:

the first chimeric polypeptide in the first multi-chain chimeric polypeptide
comprises a sequence that is at least 80% identical to
YFGKLESKLSVIRNLNDQVLFIDQGNRPLFEDMTDSDCRDNAPRTIFIISMYKD
SQPRGMAVTISVKCEKISTLSCENKIISFKEMNPPDNIKDTKSDIIFFQRSVPGH
DNKMQFESSSYEGYFLACEKERDLFKLILKKEDELGDRSIMFTVQNEDSGTTN
TVAAYNLTWKSTNFKTILEWEPKPVNQVYTVQISTKSGDWKSKCFYTTDTEC
DLTDEIVKDVKQTYLARVFSYPAGNVESTGSAGEPLYENSPEFTPYLETNLGQ
PTIQSFEQVGTKVNVTVEDERTLVRRNNTFLSLRDVFGKDLIYTLYYWKSSSS
GKKTAKTNTNEFLIDVDKGENYCFSVQAVIPSRTVNRKSTDSPVECMGQEKG
EFRENWVNVISDLKKIEDLIQSMHIDATLYTESDVHPSCKVTAMKCFLLELQV
ISLESGDASIHDTVENLIILANNSLSSNGNVTESGCKECEELEEKNIKEFLQSFV
HIVQMFINTS (SEQ ID NO: 63); and

the second chimeric polypeptide comprises a sequence that is at least 80%

identical to
IWELKKDVYVVELDWYPDAPGEMVVLTCDTPEEDGITWTLDQSSEVLGSGK
TLTIOVKEFGDAGQYTCHKGGEVLSHSLLLLHKKEDGIWSTDILKDQKEPKN
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KTFLRCEAKNYSGRFTCWWLTTISTDLTFSVKSSRGSSDPOGVTCGAATLSAE
RVRGDNKEYEYSVECQEDSACPAAEESLPIEVMVDAVHKLKYENYTSSFFIR

DIKPDPPKNLOQLKPLKNSRQVEVSWEYPDTWSTPHSYFSLTFCVOQVOQGKSKR
EKKDRVFTDKTSATVICRKNASISVRAQDRYYSSSWSEWASVPCSGGGGSGG
GGSGGGGSRNLPVATPDPGMFPCLHHSQNLLRAVSNMLOQKARQTLEFYPCTS
EEIDHEDITKDKTSTVEACLPLELTKNESCLNSRETSFITNGSCLASRKTSFMM

ALCLSSIYEDLKMYOQVEFKTMNAKILLMDPKROIFLDONMLAVIDELMQALN

FNSETVPOKSSILEEPDFYKTKIKLCILLHAFRIRAVTIDRVMSYLNASITCPPPM
SVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSLTECVLNKATNVAHWTTP

SLKCIR (SEQ ID NO: 65).
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1974. The method of any one of claims 1-1873, wherein the first target-

binding domain and the linker domain in the first chimeric polypeptide in the second
multi-chain chimeric polypeptide directly abut each other in the first chimeric

polypeptide.

2075. The method of any one of claims 1-1873, wherein the first chimeric
polypeptide in the second multi-chain chimeric polypeptide further comprises a linker
sequence between the first target-binding domain and the linker domain in the first

chimeric polypeptide.

2176. The method of any one of claims 1-2075, wherein the linker domain and
the first domain of the pair of affinity domains directly abut each other in the first

chimeric polypeptide in the second multi-chain chimeric polypeptide.

227%. The method of any one of claims 1-2075, wherein the first chimeric
polypeptide in the second multi-chain chimeric polypeptide further comprises a linker
sequence between the linker domain and the first domain of the pair of affinity

domains in the first chimeric polypeptide.

2378. The method of any one of claims 1-2277, wherein the second domain of
the pair of affinity domains and the second target-binding domain in the second
chimeric polypeptide of the second multi-chain chimeric polypeptide directly abut

each other in the second chimeric polypeptide.
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2479. The method of any one of claims 1-2277, wherein the second chimeric
polypeptide in the second multi-chain chimeric polypeptide further comprises a linker
sequence between the second domain of the pair of affinity domains and the second

target-binding domain in the second chimeric polypeptide.

264






266



267



2H+5. The method of any one of claims 1-2+H+4, wherein the first target-

binding domain and the second target-binding domain in the second multi-chain

chimeric polypeptide are each independently a soluble IL-7 or a soluble IL-21.

2H+6. The method of any one of claims 1-2+H5, wherein the first target-
binding domain in the second multi-chain chimeric polypeptide binds specifically to a
receptor for IL-21, and the second target-binding domain in the second multi-chain

chimeric polypeptide binds specifically to a receptor for IL-7.

2H+7. The method of any one of claims 1-2+H5, wherein the first target-
binding domain in the second multi-chain chimeric polypeptide binds specifically to a

receptor for IL-7, and the second target-binding domain in the second multi-chain

chimeric polypeptide binds specifically to a receptor for IL-21.

2819, The method of claim 27H-8, wherein:
the first target-binding domain in the second multi-chain chimeric polypeptide

comprises setable- H--214s-a soluble human IL-72+; and

the second target-binding domain in the second multi-chain chimeric

polypeptide comprises a soluble human IL-21.
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29130, The method of claim 1, wherein:

the first chimeric polypeptide in the second multi-chain chimeric polypeptide
comprises a sequence that is at least 80% identical to

DCDIEGKDGKQYESVLMVSIDQLLDSMKEIGSNCLNNEFNFFKRHICDANKE
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GMFLFRAARKLRQFLKMNSTGDFDLHLLKVSEGTTILLNCTGQVKGRKPAAL
GEAQPTKSLEENKSLKEQKKLNDLCFLKRLLQEIKTCWNKILMGTKEHSGTT

NTVAAYNLTWKSTNFKTILEWEPKPVNQVYTVQISTKSGDWKSKCFYTTDTE
CDLTDEIVKDVKQTYLARVFSYPAGNVESTGSAGEPLYENSPEFTPYLETNLG
QPTIQSFEQVGTKVNVTVEDERTLVRRNNTFLSLRDVFGKDLIYTLYYWKSSS
SGKKTAKTNTNEFLIDVDKGENYCFSVQAVIPSRTVNRKSTDSPVECMGQEK

GEFRENWVNVISDLKKIEDLIQSMHIDATLYTESDVHPSCKVTAMKCFLLELQ
VISLESGDASIHDTVENLIILANNSLSSNGNVTESGCKECEELEEKNIKEFLQSF

VHIVQMEFINTS (SEQ ID NO: 67); and

the second chimeric polypeptide in the second multi-chain chimeric

polypeptide comprises a sequence that is at least 80% identical to
QGODRHMIRMRQLIDIVDQLKNYVNDLVPEFLPAPEDVETNCEWSAFSCFQK
AQLKSANTGNNERIINVSIKKLKRKPPSTNAGRROQKHRLTCPSCDSYEKKPPK
EFLERFKSLLQKMIHQHLSSRTHGSEDSITCPPPMSVEHADIWVKSYSLYSRER
YICNSGFKRKAGTSSLTECVLNKATNVAHWTTPSLKCIR (SEQ ID NO: 69).
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3440. The method of claim 1, wherein:

the first chimeric polypeptide in the second multi-chain chimeric polypeptide
comprises a sequence that is at least 80% identical to
QGQDRHMIRMRQLIDIVDQLKNYVNDLVPEFLPAPEDVETNCEWSAFSCFQK
AQLKSANTGNNERIINVSIKKLKRKPPSTNAGRRQKHRLTCPSCDSYEKKPPK
EFLERFKSLLQKMIHQHLSSRTHGSEDSSGTTNTVAAYNLTWKSTNFKTILEW
EPKPVNQVYTVQISTKSGDWKSKCFYTTDTECDLTDEIVKDVKQTYLARVFS
YPAGNVESTGSAGEPLYENSPEFTPYLETNLGQPTIQSFEQVGTKVNVTVEDE
RTLVRRNNTFLSLRDVFGKDLIYTLYYWKSSSSGKKTAKTNTNEFLIDVDKG
ENYCFSVQAVIPSRTVNRKSTDSPVECMGQEKGEFRENWVNVISDLKKIEDLI
QSMHIDATLYTESDVHPSCKVTAMKCFLLELQVISLESGDASIHDTVENLIILA
NNSLSSNGNVTESGCKECEELEEKNIKEFLQSFVHIVQMFINTS (SEQ ID NO:
71); and

the second chimeric polypeptide in the second multi-chain chimeric

polypeptide comprises a sequence that is at least 80% identical to
DCDIEGKDGKQYESVIMVSIDOQLLDSMKEIGSNCLNNEFNFFKRHICDANKE
GMFLFRAARKLROQFLKMNSTGDFDLHLLKVSEGTTILLNCTGQVKGRKPAAL
GEAQPTKSLEENKSLKEQKKILNDLCFLKRLLOQEIKTCWNKILMGTKEHITCPP
PMSVEHADIWVKSYSLYSRERYICNSGFKRKAGTSSLTECVLNKATNVAHWT
TPSLKCIR (SEQ ID NO: 73).
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31450. The method of any one of claims 1-30+49, wherein the IgG1 antibody
construct is a monoclonal IgG1 antibody, where both antigen-binding domains in the

monoclonal IgG1 antibody bind specifically to the linker domain.

3452. The method of any one of claims 1-3451, wherein the first period of

time is about 15 minutes to about 4 hours, and the second period of time is about 1

day to about 30 days.
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33462. The method of any one of claims 1-32+6+, wherein the liquid culture
medium in step (b) comprises the second multi-chain chimeric polypeptide and the

IgG1 antibody construct at a molar ratio of about 0.5:1 to about 2:1.
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34466. The method of any one of claims 1-334+65, wherein the NK cell was

previously obtained from a subject.

sl obtained f bilical cord blood.
sy obiained o duced phusi n

35469. The method of claim +66-ex16734, wherein the-method-further
comprises-ebtaining the NK cell is to be obtained from the subject prior to step (a).

36+70. The method of any one of claims 1-35+69, wherein the NK cell has

previously been genetically modified to express a chimeric antigen receptor or a

recombinant T-cell receptor.

374+74. The method of any one of claims 1-36+73, wherein the method further
comprises, after step (b), isolating the NK cell.




384+76. The method of any one of claims 1-3+77, wherein the method-further
comprises;NK cell is to be administered to a subject in need thereof, after the

contacting step. administering the NK cell to a subject in need thercof.




39483. An activated NK cell produced by the method of any one of claims 1-

38482.

404+84. A pharmaceutical composition comprising the activated NK cell of

claim 391483.

41485. A kit comprising a pharmaceutical composition comprising the

activated NK cell of claim 39483.

the-method-comprisingadmnisterngte

subjeeta-therapeutically-effeetive-ameunt-of the activated NK cell of claim 39483 or

the pharmaceutical composition of claim 40484 in the manufacture of a medicament
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for killing a cancer cell, an infected cell, or a senescent cell in a subject in need

thereof.
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NK cell or the activated T cell of claim 39483 or the pharmaceutical composition of

claim 40484 in the manufacture of a medicament for treating a subject in need

thereof.
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44200. A kit comprising:

(a) a first multi-chain chimeric polypeptide comprises:

a first chimeric polypeptide comprising a first target-binding domain, a
soluble tissue factor domain, and a first domain of a pair of affinity
domains, and

a second chimeric polypeptide comprising a second domain of a pair of
affinity domains and a second target-binding domain,

wherein the first chimeric polypeptide and the second chimeric

polypeptide in the first multi-chain chimeric polypeptide associate through
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the binding of the first domain and the second domain of the pair of
affinity domains in the first multi-chain chimeric polypeptide, and the first
target-binding domain and the second target-binding domain in the first
multi-chain chimeric polypeptide each independently bind specifically to a
receptor of IL-18 or a receptor of IL-12;

(b) a second multi-chain chimeric polypeptide comprises:

a first chimeric polypeptide comprising a first target-binding domain, a
linker domain, a first domain of a pair of affinity domains, and

a second chimeric polypeptide comprising a second domain of a pair of
affinity domains, and a second target-binding domain,

wherein the first chimeric polypeptide and the second chimeric
polypeptide in the second multi-chain chimeric polypeptide associate
through the binding of the first domain and the second domain of the pair
of affinity domains in the second multi-chain chimeric polypeptide; and
the first target-binding domain and the second target-binding domain in the
second multi-chain chimeric polypeptide each independently bind
specifically to a receptor for IL-7 or a receptor for IL-21; and

(c) an IgG1 antibody that comprises at least one antigen-binding

domain that binds specifically to the linker domain.

282



283






285



286



287



288



289



290






292



293



294



295



296



297



298



299



