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                         SEQUENCE LISTING

<110>  STAGE Cell Therapeutics GmbH

 

<120>  METHODS, KITS AND APPARATUS FOR EXPANDING A POPULATION OF CELLS

<130>  STA14985PCT

<150>  US 61/980,506

<151>  2014-04-16

<160>  27    

<170>  PatentIn version 3.5

<210>  1

<211>  8

<212>  PRT

<213>  artificial

<220>

<223>  Strep-tag

<400>  1

Trp Ser His Pro Gln Phe Glu Lys 

1               5               

<210>  2

<211>  4

<212>  PRT

<213>  artificial

<220>

<223>  streptavidin mutein (analog) 1

<400>  2

Val Thr Ala Arg 

1               

<210>  3

<211>  4

<212>  PRT

<213>  artificial

<220>

<223>  streptavidin mutein (analog) 2

<400>  3

         75
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Ile Gly Ala Arg 

1               

<210>  4

<211>  28

<212>  PRT

<213>  artificial

<220>

<223>  di-tag3

<400>  4

Trp Ser His Pro Gln Phe Glu Lys Gly Gly Gly Ser Gly Gly Gly Ser 

1               5                   10                  15      

Gly Gly Gly Ser Trp Ser His Pro Gln Phe Glu Lys 

            20                  25              

<210>  5

<211>  24

<212>  PRT

<213>  artificial

<220>

<223>  di-tag2

<400>  5

Trp Ser His Pro Gln Phe Glu Lys Gly Gly Gly Ser Gly Gly Gly Ser 

1               5                   10                  15      

Trp Ser His Pro Gln Phe Glu Lys 

            20                  

<210>  6

<211>  9

<212>  PRT

<213>  artificial

<220>

<223>  immediate-early 1 protein (amino acids 309-317)

<400>  6

Cys Arg Val Leu Cys Cys Tyr Val Leu 
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1               5                   

<210>  7

<211>  30

<212>  PRT

<213>  artificial

<220>

<223>  Twin-Strep-tag

<400>  7

Ser Ala Trp Ser His Pro Gln Phe Glu Lys Gly Gly Gly Ser Gly Gly 

1               5                   10                  15      

Gly Ser Gly Gly Ser Ala Trp Ser His Pro Gln Phe Glu Lys 

            20                  25                  30  

<210>  8

<211>  9

<212>  PRT

<213>  artificial

<220>

<223>  pp65 epitope of CMV (amino acids 341-350)

<400>  8

Gln Tyr Asp Pro Val Ala Ala Leu Phe 

1               5                   

<210>  9

<211>  11

<212>  PRT

<213>  artificial

<220>

<223>  pp65 epitope of CMV (amino acids 265-274)

<400>  9

Arg Pro His Glu Arg Asn Gly Phe Thr Val Leu 

1               5                   10      

<210>  10

<211>  11

<212>  PRT
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<213>  artificial

<220>

<223>  hexon 5 epitope of adenovirus (amino acids 114-124)

<400>  10

Lys Pro Tyr Ser Gly Thr Ala Tyr Asn Ala Leu 

1               5                   10      

<210>  11

<211>  9

<212>  PRT

<213>  artificial

<220>

<223>  HA-tag

<400>  11

Tyr Pro Tyr Asp Val Pro Asp Tyr Ala 

1               5                   

<210>  12

<211>  11

<212>  PRT

<213>  artificial

<220>

<223>  VSV-G-tag

<400>  12

Tyr Thr Asp Ile Glu Met Asn Arg Leu Gly Lys 

1               5                   10      

<210>  13

<211>  11

<212>  PRT

<213>  artificial

<220>

<223>  HSV-tag

<400>  13

Gln Pro Glu Leu Ala Pro Glu Asp Pro Glu Asp 

1               5                   10      
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<210>  14

<211>  10

<212>  PRT

<213>  artificial

<220>

<223>  T7 epitope

<400>  14

Ala Ser Met Thr Gly Gly Gln Gln Met Gly 

1               5                   10  

<210>  15

<211>  10

<212>  PRT

<213>  artificial

<220>

<223>  myc epitope

<400>  15

Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu 

1               5                   10  

<210>  16

<211>  14

<212>  PRT

<213>  artificial

<220>

<223>  V5-tag

<400>  16

Gly Lys Pro Ile Pro Asn Pro Leu Leu Gly Leu Asp Ser Thr 

1               5                   10                  

<210>  17

<211>  119

<212>  PRT

<213>  mus musculus

<400>  17

Gln Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Ala Arg Pro Gly Ala 

1               5                   10                  15      

   79



eolf-seql

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Tyr 

            20                  25                  30          

Thr Met His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile 

        35                  40                  45              

Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn Gln Lys Phe 

    50                  55                  60                  

Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr 

65                  70                  75                  80  

Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

                85                  90                  95      

Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln Gly 

            100                 105                 110         

Thr Thr Leu Thr Val Ser Ser 

        115                 

<210>  18

<211>  106

<212>  PRT

<213>  mus musculus

<400>  18

Gln Ile Val Leu Thr Gln Ser Pro Ala Ile Met Ser Ala Ser Pro Gly 

1               5                   10                  15      

Glu Lys Val Thr Met Thr Cys Ser Ala Ser Ser Ser Val Ser Tyr Met 

            20                  25                  30          

Asn Trp Tyr Gln Gln Lys Ser Gly Thr Ser Pro Lys Arg Trp Ile Tyr 

        35                  40                  45              

Asp Thr Ser Lys Leu Ala Ser Gly Val Pro Ala His Phe Arg Gly Ser 

    50                  55                  60                  
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Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile Ser Gly Met Glu Ala Glu 

65                  70                  75                  80  

Asp Ala Ala Thr Tyr Tyr Cys Gln Gln Trp Ser Ser Asn Pro Phe Thr 

                85                  90                  95      

Phe Gly Ser Gly Thr Lys Leu Glu Ile Asn 

            100                 105     

<210>  19

<211>  116

<212>  PRT

<213>  mus musculus

<400>  19

Leu Gln Gln Ser Gly Ala Glu Leu Val Lys Pro Gly Ala Ser Val Arg 

1               5                   10                  15      

Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Glu Tyr Ile Ile His 

            20                  25                  30          

Trp Ile Lys Leu Arg Ser Gly Gln Gly Leu Glu Trp Ile Gly Trp Phe 

        35                  40                  45              

Tyr Pro Gly Ser Asn Asp Ile Gln Tyr Asn Ala Lys Phe Lys Gly Lys 

    50                  55                  60                  

Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Val Tyr Met Glu Leu 

65                  70                  75                  80  

Thr Gly Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys Ala Arg Arg 

                85                  90                  95      

Asp Asp Phe Ser Gly Tyr Asp Ala Leu Pro Tyr Trp Gly Gln Gly Thr 

            100                 105                 110         

Met Val Thr Val 

        115     
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<210>  20

<211>  108

<212>  PRT

<213>  mus musculus

<400>  20

Asp Ile Gln Met Thr Gln Ser Pro Ala Ser Leu Ser Val Ser Val Gly 

1               5                   10                  15      

Glu Thr Val Thr Ile Thr Cys Arg Thr Asn Glu Asn Ile Tyr Ser Asn 

            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Gln Gly Lys Ser Pro Gln Leu Leu Ile 

        35                  40                  45              

Tyr Ala Ala Thr His Leu Val Glu Gly Val Pro Ser Arg Phe Ser Gly 

    50                  55                  60                  

Ser Gly Ser Gly Thr Gln Tyr Ser Leu Lys Ile Thr Ser Leu Gln Ser 

65                  70                  75                  80  

Glu Asp Phe Gly Asn Tyr Tyr Cys Gln His Phe Trp Gly Thr Pro Cys 

                85                  90                  95      

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg 

            100                 105             

<210>  21

<211>  314

<212>  PRT

<213>  artificial

<220>

<223>  HLA-A*2402

<400>  21

Met Gly Ser His Ser Met Arg Tyr Phe Ser Thr Ser Val Ser Arg Pro 

1               5                   10                  15      

Gly Arg Gly Glu Pro Arg Phe Ile Ala Val Gly Tyr Val Asp Asp Thr 

            20                  25                  30          
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Gln Phe Val Arg Phe Asp Ser Asp Ala Ala Ser Gln Arg Met Glu Pro 

        35                  40                  45              

Arg Ala Pro Trp Ile Glu Gln Glu Gly Pro Glu Tyr Trp Asp Glu Glu 

    50                  55                  60                  

Thr Gly Lys Val Lys Ala His Ser Gln Thr Asp Arg Glu Asn Leu Arg 

65                  70                  75                  80  

Ile Ala Leu Arg Tyr Tyr Asn Gln Ser Glu Ala Gly Ser His Thr Leu 

                85                  90                  95      

Gln Met Met Phe Gly Cys Asp Val Gly Ser Asp Gly Arg Phe Leu Arg 

            100                 105                 110         

Gly Tyr His Gln Tyr Ala Tyr Asp Gly Lys Asp Tyr Ile Ala Leu Lys 

        115                 120                 125             

Glu Asp Leu Arg Ser Trp Thr Ala Ala Asp Met Ala Ala Gln Ile Thr 

    130                 135                 140                 

Lys Arg Lys Trp Glu Ala Ala His Val Ala Glu Gln Gln Arg Ala Tyr 

145                 150                 155                 160 

Leu Glu Gly Thr Cys Val Asp Gly Leu Arg Arg Tyr Leu Glu Asn Gly 

                165                 170                 175     

Lys Glu Thr Leu Gln Arg Thr Asp Pro Pro Lys Thr His Met Thr His 

            180                 185                 190         

His Pro Ile Ser Asp His Glu Ala Thr Leu Arg Cys Trp Ala Leu Gly 

        195                 200                 205             

Phe Tyr Pro Ala Glu Ile Thr Leu Thr Trp Gln Arg Asp Gly Glu Asp 

    210                 215                 220                 

Gln Thr Gln Asp Thr Glu Leu Val Glu Thr Arg Pro Ala Gly Asp Gly 

225                 230                 235                 240 
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Thr Phe Gln Lys Trp Ala Ala Val Val Val Pro Ser Gly Glu Glu Gln 

                245                 250                 255     

Arg Tyr Thr Cys His Val Gln His Glu Gly Leu Pro Lys Pro Leu Thr 

            260                 265                 270         

Leu Arg Trp Glu Pro Pro Pro Ser Gly Ser Ser Ala Trp Ser His Pro 

        275                 280                 285             

Gln Phe Glu Lys Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser 

    290                 295                 300                 

Ser Ala Trp Ser His Pro Gln Phe Glu Lys 

305                 310                 

<210>  22

<211>  314

<212>  PRT

<213>  artificial

<220>

<223>  HLA-B*0702

<400>  22

Met Gly Ser His Ser Met Arg Tyr Phe Tyr Thr Ser Val Ser Arg Pro 

1               5                   10                  15      

Gly Arg Gly Glu Pro Arg Phe Ile Ser Val Gly Tyr Val Asp Asp Thr 

            20                  25                  30          

Gln Phe Val Arg Phe Asp Ser Asp Ala Ala Ser Pro Arg Glu Glu Pro 

        35                  40                  45              

Arg Ala Pro Trp Ile Glu Gln Glu Gly Pro Glu Tyr Trp Asp Arg Asn 

    50                  55                  60                  

Thr Gln Ile Tyr Lys Ala Gln Ala Gln Thr Asp Arg Glu Ser Leu Arg 

65                  70                  75                  80  

Asn Leu Arg Gly Tyr Tyr Asn Gln Ser Glu Ala Gly Ser His Thr Leu 
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                85                  90                  95      

Gln Ser Met Tyr Gly Cys Asp Val Gly Pro Asp Gly Arg Leu Leu Arg 

            100                 105                 110         

Gly His Asp Gln Tyr Ala Tyr Asp Gly Lys Asp Tyr Ile Ala Leu Asn 

        115                 120                 125             

Glu Asp Leu Arg Ser Trp Thr Ala Ala Asp Thr Ala Ala Gln Ile Thr 

    130                 135                 140                 

Gln Arg Lys Trp Glu Ala Ala Arg Glu Ala Glu Gln Arg Arg Ala Tyr 

145                 150                 155                 160 

Leu Glu Gly Glu Cys Val Glu Trp Leu Arg Arg Tyr Leu Glu Asn Gly 

                165                 170                 175     

Lys Asp Lys Leu Glu Arg Ala Asp Pro Pro Lys Thr His Val Thr His 

            180                 185                 190         

His Pro Ile Ser Asp His Glu Ala Thr Leu Arg Cys Trp Ala Leu Gly 

        195                 200                 205             

Phe Tyr Pro Ala Glu Ile Thr Leu Thr Trp Gln Arg Asp Gly Glu Asp 

    210                 215                 220                 

Gln Thr Gln Asp Thr Glu Leu Val Glu Thr Arg Pro Ala Gly Asp Arg 

225                 230                 235                 240 

Thr Phe Gln Lys Trp Ala Ala Val Val Val Pro Ser Gly Glu Glu Gln 

                245                 250                 255     

Arg Tyr Thr Cys His Val Gln His Glu Gly Leu Pro Lys Pro Leu Thr 

            260                 265                 270         

Leu Arg Trp Glu Pro Pro Pro Ser Gly Ser Ser Ala Trp Ser His Pro 

        275                 280                 285             

Gln Phe Glu Lys Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser 
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    290                 295                 300                 

Ser Ala Trp Ser His Pro Gln Phe Glu Lys 

305                 310                 

<210>  23

<211>  321

<212>  PRT

<213>  artificial

<220>

<223>  HLA-C*0702

<400>  23

Met Ala Leu Thr Glu Thr Trp Ala Cys Ser His Ser Met Arg Tyr Phe 

1               5                   10                  15      

Asp Thr Ala Val Ser Arg Pro Gly Arg Gly Glu Pro Arg Phe Ile Ser 

            20                  25                  30          

Val Gly Tyr Val Asp Asp Thr Gln Phe Val Arg Phe Asp Ser Asp Ala 

        35                  40                  45              

Ala Ser Pro Arg Gly Glu Pro Arg Ala Pro Trp Val Glu Gln Glu Gly 

    50                  55                  60                  

Pro Glu Tyr Trp Asp Arg Glu Thr Gln Lys Tyr Lys Arg Gln Ala Gln 

65                  70                  75                  80  

Ala Asp Arg Val Ser Leu Arg Asn Leu Arg Gly Tyr Tyr Asn Gln Ser 

                85                  90                  95      

Glu Asp Gly Ser His Thr Leu Gln Arg Met Ser Gly Cys Asp Leu Gly 

            100                 105                 110         

Pro Asp Gly Arg Leu Leu Arg Gly Tyr Asp Gln Ser Ala Tyr Asp Gly 

        115                 120                 125             

Lys Asp Tyr Ile Ala Leu Asn Glu Asp Leu Arg Ser Trp Thr Ala Ala 

    130                 135                 140                 
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Asp Thr Ala Ala Gln Ile Thr Gln Arg Lys Leu Glu Ala Ala Arg Ala 

145                 150                 155                 160 

Ala Glu Gln Leu Arg Ala Tyr Leu Glu Gly Thr Cys Val Glu Trp Leu 

                165                 170                 175     

Arg Arg Tyr Leu Glu Asn Gly Lys Glu Thr Leu Gln Arg Ala Glu Pro 

            180                 185                 190         

Pro Lys Thr His Val Thr His His Pro Leu Ser Asp His Glu Ala Thr 

        195                 200                 205             

Leu Arg Cys Trp Ala Leu Gly Phe Tyr Pro Ala Glu Ile Thr Leu Thr 

    210                 215                 220                 

Trp Gln Arg Asp Gly Glu Asp Gln Thr Gln Asp Thr Glu Leu Val Glu 

225                 230                 235                 240 

Thr Arg Pro Ala Gly Asp Gly Thr Phe Gln Lys Trp Ala Ala Val Val 

                245                 250                 255     

Val Pro Ser Gly Gln Glu Gln Arg Tyr Thr Cys His Met Gln His Glu 

            260                 265                 270         

Gly Leu Gln Glu Pro Leu Thr Leu Ser Trp Glu Pro Ser Ser Gln Pro 

        275                 280                 285             

Thr Ile Gly Ser Ala Trp Ser His Pro Gln Phe Glu Lys Gly Gly Gly 

    290                 295                 300                 

Ser Gly Gly Gly Ser Gly Gly Ser Ala Trp Ser His Pro Gln Phe Glu 

305                 310                 315                 320 

Lys 

    

<210>  24

<211>  100

<212>  PRT
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<213>  homo sapiens

<400>  24

Met Ile Gln Arg Thr Pro Lys Ile Gln Val Tyr Ser Arg His Pro Ala 

1               5                   10                  15      

Glu Asn Gly Lys Ser Asn Phe Leu Asn Cys Tyr Val Ser Gly Phe His 

            20                  25                  30          

Pro Ser Asp Ile Glu Val Asp Leu Leu Lys Asn Gly Glu Arg Ile Glu 

        35                  40                  45              

Lys Val Glu His Ser Asp Leu Ser Phe Ser Lys Asp Trp Ser Phe Tyr 

    50                  55                  60                  

Leu Leu Tyr Tyr Thr Glu Phe Thr Pro Thr Glu Lys Asp Glu Tyr Ala 

65                  70                  75                  80  

Cys Arg Val Asn His Val Thr Leu Ser Gln Pro Lys Ile Val Lys Trp 

                85                  90                  95      

Asp Arg Asp Met 

            100 

<210>  25

<211>  118

<212>  PRT

<213>  mus musculus

<400>  25

Gln Val Thr Leu Lys Glu Ser Gly Pro Gly Ile Leu Gln Pro Ser Gln 

1               5                   10                  15      

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Arg Thr Ser 

            20                  25                  30          

Gly Met Gly Val Gly Trp Ile Arg Gln Pro Ser Gly Lys Gly Leu Glu 

        35                  40                  45              

Trp Leu Ala His Ile Trp Trp Asp Asp Asp Lys Arg Tyr Asn Pro Ala 
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    50                  55                  60                  

Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser Ser Asn Gln Val 

65                  70                  75                  80  

Phe Leu Lys Ile Ala Ser Val Asp Thr Ala Asp Thr Ala Thr Tyr Tyr 

                85                  90                  95      

Cys Ala Gln Ile Asn Pro Ala Trp Phe Ala Tyr Trp Gly Gln Gly Thr 

            100                 105                 110         

Leu Val Thr Val Ser Ser 

        115             

<210>  26

<211>  111

<212>  PRT

<213>  mus musculus

<400>  26

Asp Ile Val Leu Thr Gln Ser Pro Ala Ser Leu Ala Val Ser Leu Gly 

1               5                   10                  15      

Gln Arg Ala Thr Ile Ser Cys Lys Ala Ser Gln Ser Val Asp Phe Asp 

            20                  25                  30          

Gly Asp Ser Phe Met Asn Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro 

        35                  40                  45              

Lys Leu Leu Ile Tyr Thr Thr Ser Asn Leu Glu Ser Gly Ile Pro Ala 

    50                  55                  60                  

Arg Phe Ser Ala Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn Ile His 

65                  70                  75                  80  

Pro Val Glu Glu Glu Asp Thr Ala Thr Tyr Tyr Cys Gln Gln Ser Asn 

                85                  90                  95      

Glu Asp Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys 

            100                 105                 110     
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<210>  27

<211>  283

<212>  PRT

<213>  artificial

<220>

<223>  human CD19 extracellular domain with His-Tag

<400>  27

Pro Glu Glu Pro Leu Val Val Lys Val Glu Glu Gly Asp Asn Ala Val 

1               5                   10                  15      

Leu Gln Cys Leu Lys Gly Thr Ser Asp Gly Pro Thr Gln Gln Leu Thr 

            20                  25                  30          

Trp Ser Arg Glu Ser Pro Leu Lys Pro Phe Leu Lys Leu Ser Leu Gly 

        35                  40                  45              

Leu Pro Gly Leu Gly Ile His Met Arg Pro Leu Ala Ile Trp Leu Phe 

    50                  55                  60                  

Ile Phe Asn Val Ser Gln Gln Met Gly Gly Phe Tyr Leu Cys Gln Pro 

65                  70                  75                  80  

Gly Pro Pro Ser Glu Lys Ala Trp Gln Pro Gly Trp Thr Val Asn Val 

                85                  90                  95      

Glu Gly Ser Gly Glu Leu Phe Arg Trp Asn Val Ser Asp Leu Gly Gly 

            100                 105                 110         

Leu Gly Cys Gly Leu Lys Asn Arg Ser Ser Glu Gly Pro Ser Ser Pro 

        115                 120                 125             

Ser Gly Lys Leu Met Ser Pro Lys Leu Tyr Val Trp Ala Lys Asp Arg 

    130                 135                 140                 

Pro Glu Ile Trp Glu Gly Glu Pro Pro Cys Leu Pro Pro Arg Asp Ser 

145                 150                 155                 160 

      90
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Leu Asn Gln Ser Leu Ser Gln Asp Leu Thr Met Ala Pro Gly Ser Thr 

                165                 170                 175     

Leu Trp Leu Ser Cys Gly Val Pro Pro Asp Ser Val Ser Arg Gly Pro 

            180                 185                 190         

Leu Ser Trp Thr His Val His Pro Lys Gly Pro Lys Ser Leu Leu Ser 

        195                 200                 205             

Leu Glu Leu Lys Asp Asp Arg Pro Ala Arg Asp Met Trp Val Met Glu 

    210                 215                 220                 

Thr Gly Leu Leu Leu Pro Arg Ala Thr Ala Gln Asp Ala Gly Lys Tyr 

225                 230                 235                 240 

Tyr Cys His Arg Gly Asn Leu Thr Met Ser Phe His Leu Glu Ile Thr 

                245                 250                 255     

Ala Arg Pro Val Leu Trp His Trp Leu Leu Arg Thr Gly Gly Trp Lys 

            260                 265                 270         

Ala His His His His His His His His His His 

        275                 280             
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What is claimed is: 

Claims 

 

1. An in-vitro method for expanding a population of lymphocytes, comprising: contacting a 5 

sample that contains a population of lymphocytes with a multimerizing reagent wherein a first 

agent and a second agent are reversibly bound; wherein the multimerizing reagent is in a soluble 

form and comprises an oligomer or polymer of streptavidin, avidin, streptavidin mutein, or avidin 

mutein; wherein the first agent (i) comprises at least one of a first streptavidin or a avidin binding 

partner capable of reversibly binding to a first binding site of the multimerizing reagent and is 10 

capable of forming a reversible bond between the first streptavidin or avidin binding partner and 

the first binding site, (ii) capable of binding to a receptor molecule on a surface of a lymphocyte in 

the population and stimulating a primary signal to the lymphocyte; and wherein the second agent 

(i) comprises at least one of a second streptavidin or avidin binding partner capable of reversibly 

binding to a second binding site of the multimerizing reagent and is capable of forming a reversible 15 

bond between the second streptavidin or avidin binding partner and the second binding site, (ii) 

capable of binding to an accessory molecule on a surface of the lymphocyte, capable of stimulating 

an accessory signal to the lymphocyte, and thereby capable of stimulating a lymphocyte in a 

population. 

 20 

2. The method of claim 1, wherein the lymphocyte population is a B cell population, a T cell 

population, a natural killer cell population, or a mixture of these. 

 

3. The method of claim 2, wherein the population of lymphocytes comprises a T cell 

population and the first agent, comprises an MHC I: peptide complex or stimulates a TCR/CD3 25 

complex related signal in T cell, and/or comprises a binding reagent that binds to CD3. 
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4. The method of claim 3, wherein the accessory molecule is CD28 or CD137, and/or the 

second agent comprises a binding reagent that binds to CD28 or CD137, or both are a mixture of 

two different binding reagents that specifically binds CD28 or CD137. 

 

5. The method of any one of claims 1 to 4, wherein the first agent specifically binds CD3.  5 

 

6. The method of any one of claims 1 to 5, wherein the second agent specifically binds CD28 

or CD137.  

 

7. The method of any of claims 1 to 6, wherein the first agent is an anti-CD3 antibody, a 10 

bivalent antibody fragment of an anti-CD3 antibody, a monovalent antibody fragment of an anti-

CD3 antibody, or a proteinaceous CD3 binding molecule that has an antibody-like binding 

characteristic.  

 

8. The method of claim 7, wherein the monovalent antibody fragment is selected from a group 15 

consisting of a Fab fragment, a Fv fragment, and a single-chain Fv fragment (scFv).  

 

9. The method of any one of claims 1 to 8, wherein the second agent is an anti-CD28 antibody, 

a bivalent antibody of an anti-CD28 antibody, a monovalent antibody fragment of an anti-CD28 

antibody, or proteinaceous CD28 molecule having an antibody-like binding characteristic.  20 

 

10. The method of claim 9, wherein the monovalent antibody fragment is selected from a group 

consisting of a Fab fragment, a Fv fragment, and a single-chain Fv fragment (scFv).  

 

11. The method of any one of claims 1 to 10, wherein the first agent is an anti-CD3Fab and the 25 

second agent is an anti-CD28Fab.  
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12. The method of claim 3, wherein the population of lymphocytes comprises a B cell 

population, the receptor molecule is CD40 or CD137, and/or the first agent comprises a binding 

reagent that binds CD40 or CD137.  

 5 

13. The method of any one of claims 1 to 12, wherein each subunit of the oligomer or polymer 

is cross-linked by a polysaccharide.  

 

14. The method of any one of claims 1 to 12, wherein each subunit of the oligomer or polymer 

is cross-linked via a bifunctional linker.  10 

 

15. The method of any one of claims 1 to 14, wherein the oligomer or polymer of streptavidin, 

avidin, streptavidin mutein, or avidin mutein comprises three or more monomers of streptavidin, 

avidin, streptavidin mutein, or avidin mutein.  

 15 

16. The method of any one of claims 1 to 15, wherein the multimerizing reagent comprises an 

oligomer or a polymer of streptavidin mutein. 

 

17. The method of any one of claims 1 to 16, wherein the first streptavidin or avidin binding 

partner and/or the second streptavidin or avidin binding partner comprises streptavidin or avidin 20 

binding peptide. 

 

18. The method of any one of claims 1 to 17, wherein the first streptavidin or avidin binding 

partner and/or the second streptavidin or avidin binding partner independently comprises a 

streptavidin binding peptide Trp-Ser-His-Pro-Gln-Phe-Glu-Lys (SEQ ID NO. 1) or a streptavidin 25 

binding peptide SAWSHPQFEK(GGGS)2GGSAWSHPQFEK (SEQ. ID NO. 7). 
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19. The method of any one of claims 1 to 18, wherein the multimerizing reagent comprises 

streptavidin mutein comprising amino acid sequence Va144-Thr45-Ala46-Arg47 in sequence 

positions 44 to 47 of a wild type streptavidin, or streptavidin mutein comprising amino acid 

sequence Ile44-Gly45-Ala46-Arg47 in sequence positions 44 to 47 of a wild type streptavidin.  5 

 

20. The method of claim 19, wherein an N-terminal amino acid residue of the streptavidin 

mutein is within a region of amino acids 10 to 16 of a wild type streptavidin amino acid sequence, 

and a C-terminal amino acid residue of the streptavidin mutein is within a region of amino acids 

133 to 142 of a wild type streptavidin amino acid sequence.  10 

 

21. The method of any of claims 1 to 20, wherein the first or second streptavidin or avidin 

binding partners are identical. 

 

22. The method of any of claims 1 to 20, wherein the first and second streptavidin or avidin 15 

binding partner are different.  

 

23. The method of any of claims 1 to 22, further comprising separating a bond between the first 

streptavidin or avidin binding partner of the first agent and the first binding site of the 

multimerizing reagent, and/or separating a bond between the second streptavidin or avidin binding 20 

partner of the second agent and the second binding site of the multimerizing reagent.  

 

24. The method of claim 23, wherein the separating causes the stimulation of a primary signal 

and/or an accessory signal to a lymphocyte to end.  

 25 
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25. The method of any of claims 1 to 24, wherein dissociation constant (Kd) of a reversible 

bond between the first streptavidin or avidin binding partner and the first binding site and/or a 

dissociation constant (Kd) of reversible bond between the second streptavidin or avidin binding 

partner and the second binding site is in a range of 10-2M to 10-13M.  

 5 

26. The method of any one of claims 1 to 25, wherein a reversible bond between the first 

streptavidin or avidin binding partner and the first binding site and/or a reversible bond between 

the second streptavidin or avidin binding partner and the second binding site is separated by 

contacting a population of lymphocytes with biotin or a biotin analog. 

 10 

27. The method of any of claims 1 to 26, wherein contacting the sample with the multimerizing 

reagent causes a specific binding property of a T cell towards the multimerizing reagent.  

 

28. The method of claim 27, further comprising separating the T cell bound to the 

multimerizing reagent from a non-bound cell of the cell population.  15 

 

29. The method of claim 27 or 28, wherein a T cell receptor or a chimera antigen receptor is 

introduced to a T cell either after stimulation or during stimulation.  

 

30. The method of claim 29, wherein the T cell is stimulated by a third agent that binds to the 20 

introduced T cell receptor of the chimera antigen receptor.  

 

31. The method of any one of claims 1 to 30, wherein the population of lymphocytes is a 

population of peripheral blood mononuclear cells (PBMC) or a population of concentrated or 

purified T cells.  25 
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32. The multimerizing reagent that reversibly binds to the first agent and the second agent, 

wherein the multimerizing reagent is in a soluble form and comprises an oligomer or polymer of 

streptavidin, avidin, streptavidin mutein, or avidin mutein, wherein; the first agent comprises (i) a 

first streptavidin or avidin binding peptide capable of reversibly binding to a first binding site of 

the multimerizing reagent, and (ii) a first antibody or an antigen-binding fragment thereof that 5 

binds to a receptor molecule on a surface of a lymphocyte and stimulates a signal to the 

lymphocyte; and the second agent comprises (i) a second streptavidin or avidin binding peptide 

capable of reversibly binding to a second binding site of the multimerizing reagent, and (ii) a 

second antibody or an antigen binding fragment thereof that binds to an accessory molecule on a 

surface of a lymphocyte and provides a co-stimulating signal to the lymphocyte.  10 

 

33. The multimerizing reagent of claim 32, capable of stimulating a lymphocyte population.  

 

34. The multimerizing reagent of claim 33, wherein the lymphocyte population to be stimulated 

is a B cell population, T cell population, or a natural killer cell population.  15 

 

35. The multimerizing reagent of any one of claims 32 to 34, wherein the first agent comprises 

an MHC I: peptide complex or the first agent stimulates a TCR/CD3 complex related signal in the 

T cell.  

 20 

36. The multimerizing reagent of any one of claims 32 to 35, wherein the first agent specifically 

binds CD3.  

 

37. The multimerizing reagent of any one of claims 32 to 36, wherein the second agent that 

binds the accessory molecule is a binding agent that specifically binds CD28 or CD137.  25 
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38. The multimerizing reagent of any one of claims 32 to 37, wherein the first agent specifically 

binds CD3 and is selected from a group consisting of an anti-CD3 antibody, a bivalent antibody 

fragment of an anti-CD3 antibody, and a monovalent antibody fragment of an anti-CD3 antibody; 

and the second agent specifically binds CD28 or CD137 and is selected from a group consisting of 

an anti-CD28 antibody, a bivalent antibody fragment of an anti-CD28 antibody, and a monovalent 5 

antibody fragment of an anti-CD28 antibody, an anti-CD137 antibody, a bivalent antibody 

fragment of an anti-CD137 antibody, and a monovalent antibody fragment of an anti-CD137 

antibody.  

 

39. The multimerizing reagent of claim 38, wherein the bivalent antibody fragment is a F(ab’)2 10 

fragment or a bivalent single-chain Fv fragment.  

 

40. The multimerizing reagent of claim 38, wherein the monovalent antibody fragment is 

selected from a group consisting of a Fab fragment, a Fv fragment, and a single-chain Fv fragment 

(scFv).  15 

 

41. The multimerizing reagent of claim 40, wherein the first agent is a monovalent antibody 

fragment of an anti-CD3 antibody that is Fab, and the second agent is a monovalent antibody 

fragment of an anti-CD28 antibody that is Fab.  

 20 

42. The multimerizing reagent any one of claims 32 to 34, wherein the first agent is a binding 

reagent that specifically binds CD40 or CD137, and a population of lymphocytes comprises a B 

cell.  
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43. The multimerizing reagent of any one of claims 32 to 42, wherein the oligomer or polymer 

of streptavidin, avidin, streptavidin mutein, or avidin mutein is cross-linked by a polysaccharide 

or via a bifunctional linker.  

 

44. The multimerizing reagent of any one of claims 32 to 43, wherein the oligomer or polymer 5 

of streptavidin, avidin, streptavidin mutein, or avidin mutein comprises three or more monomers 

of streptavidin, avidin, streptavidin mutein, or avidin mutein.  

 

45. The multimerizing reagent of any one of claims 32 to 44, wherein the first streptavidin or 

avidin binding peptide and second streptavidin or avidin binding peptide independently comprises 10 

streptavidin binding peptide Trp-Ser-His-Pro-Gln-Phe-Glu-Lys (SEQ. ID NO. 1) or streptavidin 

binding peptide SAWSHPQFEK(GGGS)2GGSAWSHPQFEK (SEQ. ID NO. 7).  

 

46. The multimerizing reagent of any one of claims 32 to 45, wherein the multimerizing reagent 

comprises streptavidin mutein comprising amino acid sequence Va144-Thr45-Ala46-Arg47 in 15 

sequence positions 44 to 47 of a wild type streptavidin, or streptavidin mutein comprising amino 

acid sequence Ile44-Gly45-Ala46-Arg47 in sequence positions 44 to 47 of a wild type streptavidin.  

 

47. The multimerizing reagent of claim 46, wherein the N-terminal amino acid residue of the 

streptavidin mutein is within a region of amino acids 10 to 16 of a wild type streptavidin amino 20 

acid sequence, and the C-terminal amino acid residue of the streptavidin mutein is within a region 

of amino acids 133 to 142 of a wild type streptavidin amino acid sequence. 
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