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Figure 8

¢21i@> 1

<211> 373

<212> PRT

<2135 Cricetulus griseus

<2203
<223» Wild type Cricetulus griseus glutamine synthetase

400> 1
Met Ala Thr Ser Ala Ser Ser His Leu Asn Lys Asn Ile Lys Gln Met
1 5 1e 15
Tyr Leu Cys Leu Pro Gln Gly Glu Lys Val Gln Ala Met Tyr Ile Trp
20 25 38
Val Asp Gly Thir Gly 6lu Gly Leu Arg Cys Lys Thr Arg Thr Leu Asp
35 4a 45
Cys Glu Pro Lys Cys Val Glu Glu Leu Pro Glu Trp Asn Phe Asp Gly
58 55 60
Ser Ser Thr Phe Gln Ser Glu Gly Seér Asn Ser Asp Met Tyr Leu Ser
65 70 75 B8e
Pro val Ala Met Phe Arg Asp Pro Phe Arg Arg Asp Pro Asn Lys Leu
85 g0 a5
Val Phe Cys Glu val Phe Lys Tyr Asn Arg Lvs Pro Ala Glu Thr Ash
lee 1e5 1ie
Leu Arg His Ser Cys Lys Arg Ile Met Asp Met val Ser Asn Gln His
115 1ze 128
Pro Trp Phe Gly Met Glu Gln Glu Tyr Thr Leu Met Gly Thr Asp Gly
138 135 14@
His Pro Phe Gly Trp Pro Ser Asn Gly Phe Pro Gly Pro Gln Gly Pro
145 ise 155 lge
Tyr Tyr-Cys Gly Val Gly Ala Asp Lys Ala Tyr Gly Arg Asp Ile Val
165 17e 175
Glu Ala His Tyr Arg Ala Cys Leu Tyr Ala Gly Val Lys Ile Thr Gly
18e 185 1%@
Thr Asn Ala Glu Val Met Pro &la Gln Trp G6lu Phe Glin Ile Gly Pro
195 2ee 285
Cys Glu Gly Ile Arg Met Gly Asp His Leu Trp Val Ala Arg Phe Ile
21@e 215 228
Leu His Arg Val Cys Glu Asp Phe Gly Val Ile Ala Thr Phe Asp Pro
225 23e 235 24¢
Lys Pro Ile Pro Gly Asn Trp Asn Gly Ala Gly Cys His Thr Asn Phe
245 250 255
Ser Thr Lys Ala Met Arg Glu Glu Asn Gly Leu Lys His Ile Glu Glu
260 265 278

Ala Ile Glu Lys Leu Ser Lys Arg His Arg Tyr His Ile Arg Ala Tyr
275 288 285
Asp Pro Lys Gly Gly Leu Asp Asn Ala Arg Arg Leu Thr Gly Phe His
290 295 3e0
Glu Thr Ser Asn Ile Asn Asp Phe Ser Ala Gly Val Ala Asn Arg Ser
385 318 315 320
Ala Ser Ile Arg Ile Pro Arg Thr Val Gly Gln Glu Lys Lys Gly Tyr
325 334 335
Phe Glu Asp Arg Arg Pro Ser Ala Asn Cys Asp Pro Phe Ala Val Thr
34@ 345 356
Glu ala Ile Val Arg Thr Cys Leu Leu Asn Glu Thr Gly Asp Glu Pro
355 358 365
Phe Gln Tyr Lys Asn
376
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Figure 9

<2le» 2

<211» 373

<2125 PRT

213> Homo sapiens

220>
<223> Wild type Homo sapiens glutamine synthetase

<480> 2
Met Thr Thr Ser Ala Ser Ser His Leu Asn Lys Gly Ile Lys Gln Val
1 5 19 15
Tyr- Met Ser Leu Pro Gln Gly Glu Lys Val Gln Ala Met Tyr Ile Trp
20 25 30
Ile Asp Gly Thr Gly Glu Gly Leu Arg Cys Lys Thr Arg Thr Leu Asp
35 48 45
Ser Glu Pro Lys Cys Val Glu Glu Leu Pro Glu Trp Asn Phe Asp Gly
50 55 650
Ser Ser Thr Leu Gln Ser Glu Gly Ser Asn Ser Asp Met Tyr Leu Val
65 70 75 ge
Pro Ala Ala Met Phe Arg Asp Pro Phe Arg Lys Asp Pro Asn Lys Leu
85 98 95
Val Leu Cys Glu Val Phe Lys Tyr Asn Arg Arg Pro Ala Glu Thr Asn
ie8 185 11e
Leu Arg His Thr Cys Lys Arg Ile Met Asp Met Val Ser Asn Gln His
115 12e 125
Pro Trp Phe G6ly Met G6lu Gln Glu Tyr Thr Leu Met Gly Thr Asp Gly
13e 135 148
His Pro Phe Gly Trp Pro Ser Asn Gly Phe Pro Gly Pro Gln Gly Pro
145 ise 155 i6e
Tyr Tyr Cys Gly Val Gly Ala Asp Arg Ala Tyr Gly Arg Asp Ile val
165 178 175
Glu Ala His Tyr Arg Ala Cys Leu Tyr Ala Gly val Lys Ile Ala Gly
18@ 185 198
Thr-Asn Ala Glu Val Met Pro Ala Gln Trp Glu Phe Gln Ile Gly Pro
195 200 285
Cys Glu Gly Ile Ser Met Gly Asp His Leu Trp Val Ala Arg Phe Ile
21e 215 220
Leu His Arg Val Cys Glu Asp Phe Gly Val Ile Ala Thr Phe Asp Pro
225 238 235 240
Lys ProIle Pro Gly Asn Trp Asn Gly Ala Gly Cys His Thr Asn Phe
245 258 255
Ser Thr Lys Ala Met Arg Glu Glu Asn Gly Leu Lys Tyr Ile Glu Glu
266 265 276
Ala Ile Glu Lys Leu Ser Lys Arg His Gln Tyr His Ile Arg Ala Tyr
2758 288 285
Asp Pro Lys Gly Gly Leu Asp Asn Ala Arg Arg Leu Thr Gly Phe His
298 295 306
Glu Thr Ser Asn Ile Asn Asp Phe Ser Ala Gly Val Ala Asn Arg Ser
3e5 31e 315 328
Ala Ser Ile Arg Ile Pro Arg Thr ¥al Gly Gln Glu Lys Lys Gly Tyr
325 33@ 335
Phe Glu Asp Arg Arg Pro Ser Ala Asn Cys Asp Pro Phe Ser Val Thr
340 345 3%e
Glu Ala Leu Ile Arg Thr Cys Leu Leu Asn Glu Thr Gly Asp Glu Pro
355 3668 365
Phe Gln Tyr Lys Asn
378
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Figure 10

<216> 3

<211 373

<212» PRT

<2137 Mus musculus

<226
€223> Wild type Mus musculus glutamine synthetase

400> 3
Met Ala Thr Ser Ala Ser Ser His Leu Asn Lys Gly Ile Lys Gln Met
1 5 ie 15
Tyr Met Ser Leu Pro Gln Gly 6lu Lys Val Gln Ala Met Tyr Ile Trp
28 25 3@
Val Asp Gly Thr Gly Glu Gly Leu Arg Cys Lys Thr Arg Thr Leu Asp
35 48 45
Cys Glu Pro Lys Cys Val Glu Glu Leu Pro Glu Trp Asn Phe Asp Gly
5@ 55 60
Ser Ser Thr Phe Gln Ser Glu Gly Ser Asn Ser Asp Met Tyr Leu His
65 78 75 8@
Pro Val Ala Met Phe Arg Asp Pro Phe Arg Lys Asp Pro Asn Lys Leu
85 oe 95
Val Leu Cys Glu Val Phe Lys Tyr Asn Arg Lys Pro Ala Glu Thr Asn
1@ 185 11e
Leu Arg His Ile Cys Lys Arg Ile Met Asp Met Val Ser Asn Gln His
115 ize 125
Pro Trp Phe Gly Met Glu Gln Glu Tyr Thr Leu Met Gly Thr Asp Gly
130 135 146
His Pro Phe Gly Trp Pro Ser Asn Gly Phe Pro Gly Pro Gln Gly Pro
145 15¢ 155 166
Tyr Tyr Cys Gly val Gly Ala Asp Lys Ala Tyr Gly Arg Asp Ile val
165 i7@ 175
Glu Ala His Tyr Arg Ala Cys Leu Tyr Ala Gly Val Lys Ile Thr Gly
180 185 196
Thr Asn Ala Glu Val Met Pro-Ala Gln Trp Glu Phe Gln Ile Gly Pro
195 208 205
Cys Glu Gly Ile Arg Met Gly Asp His Leu Trp Ile Ald Arg Phe Ile
218 215 220
Leu His Arg Val Cys Glu Asp Phe Gly Val Ile Ala Thr Phe Asp Pro
225 230 235 240
Lys Pro Ile Pro Gly #Asn Trp Asn Gly Ala Gly Cys His Thr Asn Phe
245 258 255
Ser Thr Lys Ala Met Arg Glu Glu Asn Gly Lew Lys Cys Ile Glu Glu
260 265 27e
Ala Ile Asp Lys Leu Ser Lys Arg His Gln Tyr His Ile Arg Ala Tyr
275 28¢ 285
Asp Pro Lys Gly Gly Leu Asp Asn Ala Arg Arg Leu Thr Gly Phe His
296 285 360
Glu Thr Ser Asn Ile Asn Asp Phe Ser-Ala Gly Val Ala Asn Arg Gly
305 31@ 315 320
Ala Ser Ile Arg Ile Pro Arg Thr Val Gly Gln Glu Lys Lys Gly Tyr
325 33e 338
Phe Glu Asp Arg Arg Pro Ser Ala Asn Cys Asp Pro Tyr Ala Val Thr
340 345 3c@
Glu Ala Ile Val Arg Thr Cys Leu Leu Asn Glu Thr Gly Asp Glu Pro
355 36@ 365
Phe Gln Tyr Lys Asn
376
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Figure 11

<218: 4

<2113 373

<2125 PRT

€<213>» Rattus norvegicus

<2285
«223» Wild type Rattus norvegicus glutamine synthetase

400> 4

Met Ala Thr Ser Ala Ser Ser His Leu Asn Lys Gly Ile Lys Gln Met

1 g 1@ 15

Tyr Met Asn Leu Pro Gln Gly Glu Lys Ile Gln Leu Met Tyr Ile Trp
20 25 £l

Val Asp Gly Thr Gly Glu Gly Leu Arg Cys Lys Thr Arg Thr Leu Asp

35 490 45
Cys Asp Pro Lys Cys Val Glu Glu Leu Pro Glu Trp Asn Phe Asp Gly
50 55 60

Ser Ser Thr Phe Gln Ser Glu Gly Ser Asn Ser Asp Met Tyr Leu His

65 7@ 75 Bo

Pro Val Ala Met Phe Arg Asp Pro Phe Arg Arg Asp Pro Asn Lys Leu

85 o8 95

Val Phe Cys Glu Val Phe Lys Tyr Asn-Arg Lys Pro Ala Glu Thr Asn
106 igs 118

Leu frg His Ser Cys Lys Arg Ile Met Asp Met Val Ser Ser Gln His

115 12@ 125
Pro Trp Phe Gly Met Glu Gln Glu Tyr Thr Leu Met Gly Thr Asp Gly
138 135 148

His Pro Phe Gly Trp Pro Ser Asn Gly Phe Pro Gly Pro Gln Gly Pro

145 158 155 168

Tyr Tyr Cys Gly Val Gly Ala Asp Lys Ala Tyr Gly Arg Asp lle Val

165 i7e 175

Glu Ala His Tyr Arg Ala Cys Leu Tyr Ala Gly Ile Lys Ile Thr Gly
i8e 185 19e

Thr Asn Als Glu Val Met Pro Ala Gln Trp Glu Phe Gln Ile Gly Pro

185 288 285
Cys Glu Gly Ile Arg Met Gly Asp His Leu Trp Val Ala Arg Phe Ile
210 215 228
Leu His Arg Val Cys Glu Asp Phe Gly Val Ile Ala Thr Phe Asp Pro
225 238 235 248
Lys Prg Ile Pro Gly Asn Trp Asn Gly &la Gly Cys His Thr 4sn Phe
245 2589 255
Ser Thr Lys Ala Met Arg Glu Glu ‘Asn Gly Leu Arg Cys Ile Glu Glu
268 265 276
Ala Ile Asp Lys Leu Ser Lys Arg His GIn Tyr His Ile Arg Ala Tyr
275 28@ 285
Asp Pro Lys Gly Gly Leu Asp Asn Ala Arg Arg Leu Thr Gly Phe His
256 295 3ee
Glu Thr Ser Asn Ile Asn Asp Phe Ser Ala Gly Val Als Asn Arg Ser
305 31e 315 328
Ala Ser Ile Arg Ile Pro Arg Ile Val Gly Gln Glu Lys Lys Gly Tyr
325 33e 335
Phe Glu Asp Arg Arg Pro Ser Ala Asn Cys Asp Pro Tyr Ala Val Thr
34@ 345 350
Glu Ala Ile Val Arg Thr Cys Leu Leu Asn Glu Thr Gly Asp Glu Pro
358 366 365
Phe Gln Tyr Lys Asn
376
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Figure 12

218> 5

<211> 373

€212> PRT

<2135 Artificial Sequence

£228>
223> Cricetulus griseus glutamine synthetase R298K

<4805 5
Met Ala Thr Ser Ala Ser Ser His Leu Asn Lys Asn Ile Lys Gln Met
1 5 18 15
Tyr Leu Cys Lew Pro Gln Gly Glu Lys val Gln Ala Met Tyr Ile Trp
20 25 3@
Val Asp Gly Thr Gly Glu Gly Leu Arg Cys Lys Thr Arg Thr Leu Asp
35 de 45
Cys Glu Pro Lys Cys Val Glu Glu Leu Pro Glu Trp Asn Phe Asp Gly
58 55 60
Ser Ser Thr Phe Glh Sér Glu Gly Ser Asn Ser Asp Met Tyr Leu Ser
65 76 75 80
Pro Val Ala Met Phe Arg Asp Pro Phe Arg Arg Asp Pro Asn Lys Leu
85 ce a5
Val Phe Cys Glu Val Phe Lys Tyr Asn Arg Lys Pro Ala Glu Thr Asn
16@ 1e5 ile
Leu Arg His Ser Cys Lys Arg Ile Met Asp Met Val Ser Asn Gln His
115 12 125
Pro Trp Phe Gly Met Glu Gln Glu Tyr Thr Leu Met Gly Thr Asp Gly
130 135 140
His Pro Phe Gly Trp Pro Ser Asn Gly Phe Pro Gly Pro Gln Gly Pro
145 158 155 168
Tyr Tyr Cys Gly Val Gly Ala Asp Lys Ala Tyr Gly Arg Asp Ile val
165 17¢ 175
Glu Ala His Tyr Arg Ala Cys Leu Tyr Ala Gly Val Lys Ile Thr Gly
188 185 196
Thr Asn Ala Glu Val Met Pro Ala Gln Trp Glu Phe Gln Ile Gly Pro
195 200 205
Cys Glu Gly Ile Arg Met Gly Asp His Leu Trp Val Ala Arg Phe Ile
218 215 228
Leu His Arg val Cys Glu Asp Phe Gly Val Ile Ala Thr Phe Asp Pro
225 236 235 240
Lys Pro Ile Pro Gly Asn Trp Asn Gly Ala Gly Cys His Thr Asn Phe
245 259 255
Ser Thr Lys Ala Met Arg Glu Glu Asn Gly Leu Lys His Ile Glu Glu
260 265 270
Ala Ile Glu Lys Leu Ser Lys Arg His Arg Tyr His Ile Arg Ala Tyr
275 288 285
Asp Pro Lys Gly Gly Leu Asp Asn Ala Lys Arg Leu Thr Gly Phe His
290 295 300
Glu Thr Ser Asn Ile Asn Asp Phe Ser Ala Gly Val Ala Asn Arg Ser
3@5 3ie 315 326
Ala Ser Ile Arg Ile Pro Arg Thr Val Gly Gln Glu Lys Lys Gly Tyr
325 338 338
Phe Glu Asp Arg Arg Pro Ser Ala Asn Cys Asp Pro Phe Ala val Thr
340 345 356
Glu Ala Ile Val Arg Thr Cys Leu Leuw Asn Glu Thr Gly Asp Glu Pro
355 360 365
Phe Gln Tyr Lys Asn
370
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Figure 13

<218> 6

¢<211> 373

<2123 PRT

<2133 Artificial Sequence

22e>
¢223% Cricetulus griseus glutamine synthetase N18S

<460> 6
Met Ala Thr Ser Ala Ser Ser His Leu Ser Lys Asn Ile Lys Gln Met
1 5 18 15
Tyr Leu Cys Leu Pro Gln Gly Glu Lys Val Gln Ala Met Tyr Ile Trp
28 25 30
Wal Asp Gly Thr Gly Glu Gly Leu Arg Cys Lys Thr Arg Thr Leu Asp
35 48 45
Cys Glu Pro Lys Cys Val Glu Glu Leu Pro Glu Trp Asn Phe Asp Gly
58 55 66
Ser Ser Thr Phe Gln Ser Glu Gly Ser Asn Ser Asp Met Tyr Leu Ser
65 78 75 g8
Pro Val Ala Met Phe Arg Asp Pro Phe Arg Arg Asp Pro Asn Lys Leu
85 bl 95
Yal Phe Cys Glu Val Phe Lys Tyr Asn Arg Lys Pro Ala Glu Thr Asn
1lee 1e5 118
Leu Arg Mis Ser Cys Lys Arg Ile Met Asp Met val Ser Asn Gln His
115 1i2e 128
Pro Trp Phe Gly Met Glu Gln Glu Tyr Thr Leu Met Gly Thr Asp Gly
138 135 14e
His Pro Phe Gly Trp Pro Ser #sn Gly Phe Pro Gly Pro Gln Gly Pro

145 ise 155 160
Tyr Tyr Cys Gly Val Gly Ala Asp Lys Ala Tyr Gly Arg Asp Ile Val
165 i7e 175
Glu Ala His Tyr Arg Ala Cys Leu Tyr Ala Gly Val Lys Ile Thr Gly
ise 185 150
Thr Asn Ala Glu Val Met Pro Ala Gln Trp Glu Phe Gln Ile Gly Pro
195 200 285
Cys Glu Gly Ile Arg Met Gly Asp His Leu Trp Val 4la Arg Phe Ile
21e 215 228
Leu His Arg Val Cys Glu Asp Phe Gly Val Ile Alas Thr Phe Asp Pro
225 23e 235 249
Lys ‘Pro Ile Pro Gly Asn Trp Asn Gly Ala Gly Cys His Thr Asn Phe
245 258 255
Ser Thr Lys Ala Met Arg Glu Glu Asn Gly Leu Lys His Ile Glu Glu
268 265 270
Ala Ile Glu Lys Leu Ser Lys Arg His Arg Tyr His Ile Arg Ala Tyr
275 28e 285
Asp Pro Lys Gly Gly Leu Asp Asn Ala Arg Arg Leu Thr Gly Phe His
290 295 300
Glu Thr Ser Asn Ile Asn Asp Phe Ser Ala Gly Val Ala Asn Arg Ser
385 316 315 326
Ala Ser Ile Arg Ile Pro Arg Thr Val Gly Gln Glu Lys Lys Gly Tyr
325 338 335
Phe Glu Asp Arg Arg Pro Ser Ala Asn Cys Asp Pro Phe Ala Val Thr
340 345 359
Glu Ala Ile val Arg Thr Cys Leu Leu Asn Glu Thr Gly Asp Glu Pro
355 360 365
Phe Gln Tyr Lys Asnh
37@e
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Figure 14

218> 7

<211> 373

<212» PRT

<213% Artificial Sequence

<2285
«223> Cricetulus griseus glutamine synthetase N1@T

<480> 7
Met Ala Thr Ser Ala Ser Ser His Leu Thr Lys Asn Ile Lys Gln Met
1 5 1@ 15
Tyr Leu Cys Leu Pro Gln Gly Glu Lys Val Gln Ala Met Tyr Ile Trp
20 25 30
Val Asp Gly Thr Gly Glu Gly Leu Arg Cys Lys Thr Arg Thr Leu Asp
35 49 45
Cys Glu Pro Lys Cys Val Glu Glu Leu Pro Glu Trp Asn Phe Asp Gly
s5e 55 66
Ser Ser Thr Phe Gln Ser Glu Gly Ser Asn Ser Asp Met Tyr Leu Ser
65 7e 75 80
Pro Val Ala Met Phe Arg Asp Pro Phe Arg Arg Asp Pro Asn Lys Leu
85 28 a5
Val Phe Cys Glu Val Phe Lys Tyr Asn Arg Lys Pro Ala Glu Thr Asn
lee 1es 1ie
Leu Arg His Ser Cys Lys Arg Ile Met Asp Met val Ser Asn Gln His
115 128 125

Pro Trp Phe Gly Met Glu Gln Glu Tyr Thr Leu Met Gly Thr Asp Gly
138 135 14¢
His Pro Phe Gly Trp Pro Ser Asn Gly Phe Pro Gly Pro Gin Gly Pro
145 158 155 1606
Tyr Tyr Cys Gly Val Gly Ala Asp Lys Ala Tyr Gly Arg Asp Ile Val
165 178 175
Glu Ala His Tyr Arg Ala Cys Leu Tyr Ala Gly Val Lys Ile Thr Gly
i8e 185 190
Thr Asn Ala Glu Val Met Pro Ala GIn Trp Glu Phe Gln Ile Gly Pro
185 208 285
Cys Glu Gly Ile Arg Met Gly Asp His Leu Trp Val Ala Arg Phe Ile
218 215 228
Leu His Arg Val Cys Glu Asp Phe Gly Val Ile Ala Thr Phe Asp Pro
225 23e 235 24@
Lys Pro Ile Pro Gly Asn Trp Asn Gly Ala Gly Cys His Thr Asn Phe
245 258 255
Ser Thr Lys Ala Met Arg Glu Glu Asn Gly Leu Lys His Ile Glu Glu
26@ 265 27e
Ala Ile Glu Lys Leu Ser Lys Arg His Arg Tyr His Ile Arg Ala Tyr
275 280 285
Asp Pro Lys Gly Gly Leu Asp Asn Ala Arg Arg Leu Thr Gly Phe His
296 295 380
Glu Thr Ser Asn Ile Asn Asp Phe Ser Ala Gly Val Ala Asn Arg Ser
305 31@ 315 326
Ala Ser Ile Arg Ile Pro Arg Thr Val Gly 6ln Glu Lys Lys Gly Tyr
325 330 335
Phe Glu Asp Arg Arg Pro Ser-Ala Asn Cys Asp Pro Phe Ala Val Thr
34 345 358
Glu Ala Ile Val Arg Thr Cys Leu Leu Asn Glu Thr Gly Asp Glu Pro
358 360 365
Phe Gln Tyr Lys Asn
37e
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Figure 15

218> 8

€211 373

<212 PRT

€213% Artificial Sequence

€220
<223» Cricetulus griseus glutamine synthetase N1BQ

<480> 8

Met Ala Thr Ser Ala Ser Ser His Leu Gln Lys Asn Ile Lys Gln Met

1 5 1e 15

Tyr Leu Cys Leu Pro Gln Gly Glu Lys Val Gln Ala Met Tyr Ile Trp

28 25 30
Val Asp Gly Thr Gly Glu Gly Leu Arg Cys Lys Thr Arg Thr Leu Asp
35 4@ 45
Cys Glu Pro Lys Cys Val Glu Glu Leu Pro Glu Trp Asn Phe Asp Gly
5@ 55 60

Ser Ser Thr Phe Gln Ser Glu Gly Ser Asn Ser Asp Met Tyr Leu Ser

65 70 75 ' 80

Pro Val Ala Met Phe Arg Asp Pro Phe Arg Arg Asp Pro Asn Lys Leu
85 a@ 95

Val Phe Cys Glu Val Phe Lys Tyr Asn Arg Lys Pro Ala Glu Thr Asn

leo 165 116
Leu Arg His Ser Cys Lys Arg Ile Met Asp Met Val Ser Asn Gln His
115 120 125
Pro Trp Phe Gly Met Glu Gln Glu Tyr Thr Leu Met Gly Thr Asp Gly
13e 135 148
His Pro Phe Gly Trp Pro-Ser &sn Gly Phe Pro Gly Pro Gln Gly Pro
145 158 185 168
Tyr Tyr Cys Gly Val Gly Ala Asp Lys Ala Tyr Gly Arg Asp Ile Val
165 17e 178
Glu Ala His Tyr Arg Ala Cys Leu Tyr Ala Gly Val Lys Ile Thr Gly
180 185 198
Thr Asn Ala Glu Val Met Pro Ala Gln Trp Glu Phe Gln Ile Gly Pro
195 209 2e5
Cys Glu Gly Ile Arg Met Gly Asp His Leu Trp Val Ala Arg Phe Ile
218 215 228
Leu His Arg Val Cys Glu Asp Phe Gly Val Ile Ala Thr Phe Asp Pro
225 238 235 24e
Lys Pro Ile Pro Gly #sn Trp Asn Gly Ala Gly Cys His Thr Asn Phe
245 258 255
Ser Thr Lys Ala Met Arg Glu Glu Asn Gly Leu Lys His Ile Glu Glu
268 265 278
Ala Ile Glu Lys Leu Sér Lys Arg His Arg Tyr His Ile Arg Ala Tyr
275 280 285
Asp Pro Lys Gly Gly Leu Asp Asn Ala Arg Arg Leu Thr Gly Phe His
290 295 300
Glu Thr Ser Asn Ile Asn Asp Phe Ser Ala Gly Val Ala Asn Arg Ser
3e5 3le 315 320
Ala Ser Ile Arg Ile Pro Arg Thr Val Gly Gln Glu Lys Lys Gly Tyr
325 33e 335
Phe Glu Asp Arg Arg Pro Ser Ala Asn Cys Asp Pro Phe Ala Val Thr
346 345 35e
Glu Ala Ile Val Arg Thr Cys Leu Leu Asn Glu Thr Gly Asp Glu Pro
355 360 365
Phe Gln Tyr Lys Asn
370
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Figure 16

<21e> 9

<211 373

<2125 PRT

€213% Artificial Sequence

228>
<2235 Cricetulus griseus glutamine synthetase R298K and N18S

<400> 9
Met Ala Thr Ser Ala Ser Ser His Leu Ser Lys Asn Ile Lys Gln Met
1 5 1e 15
Tyr Leu Cys Leu Pro Gln Gly Glu Lys Val Gln Ala Met Tyr Ile Trp
2e 25 3e
Val Asp Gly Thr Gly Glu Gly Leu Arg Cys Lys Thr Arg Thr Leu Asp
35 49 45
Cys Glu Pro Lys Cvs Val 6lu Glu Leu Pro Glu Trp Asn Phe Asp Gly
se 55 60
Ser Ser Thr Phe Gln Ser Glu Gly Ser Asn Ser Asp Met Tyr Leu Ser
&5 7@ 75 80
Pro Val Ala Met Phe Arg Asp Pro Phe Arg Arg Asp Pro Asn Lys Leu
85 a8 95
Val Phe Cys Glu Val Phe Lys Tyr Asn Arg Lys Pro Ala Glu Thr Asn
lee 1es 11e
Leu Arg His Ser Cys Lys Arg Ile Met Asp Met Val Ser Asn Gln His
115 120 125
Pro Trp Phe Gly Met Glu Glm Glu Tyr Thr Leu Met Gly Thr Asp Gly
13@ 135 140
His Pro Phe Gly Trp Pro Ser Asn Gly Phe Pro Gly Pro Gln Gly Pro
145 15¢ 155 166
Tyr Tyr Cys Gly Val Gly Ala Asp Lys Ala Tyr Gly Arg Asp Ile Val
165 17@e 175
Glu Ala His Tyr Arg Ala Cys Leu Tyr Ala Gly Val Lys Ile Thr Gly
ige 185 190
Thr Asn Ala Glu Val Met Pro Ala Gln Trp Glu Phe Gln Ile Gly Pro
195 208 285
Cys Glu Gly Ile Arg Met Gly Asp His Leu Trp Val Ala Arg Phe Ile
21e 215 226
Leu His Arg Val Cys Glu Asp Phe Gly Val Ile Ala Thr Phe Asp Pro
225 230 235 24@
Lys Pro Ile Pro Gly Asn Trp Asn Gly Ala Gly Cys His Thr Asn Phe
245 25@ 255
Ser Thr Lys Ala Met Arg Glu Glu Asn Gly Leu Lys His Ile Glu Glu
260 265 270
Ala Ile Glu Lys Leu Ser Lys Arg His Arg Tyr His Ile Arg Ala Tyr
275 280 285
Asp Pro Lys Gly Gly Leu Asp Asn Ala Lys Arg Leu Thr Gly Phe His
29¢ 295 360
Glu Thr Ser Asn Ile Asn Asp Phe Ser Ala Gly Val Ala Asn Arg Ser
385 31e 315 328
Ala Ser Ile Arg Ile Pro Arg Thr Val Gly Gln Glu Lys Lys Gly Tyr
328 338 335
Phe Glu Asp Arg Arg Pro Ser Ala Asn Cys Asp Pro Phe Ala Val Thr
34e 345 358
Glu-Ala Ile Val Arg Thr Cys Leu Leu Asn Glu Thr Gly Asp Glu Pro
355 360 365
Phe Gln Tyr Lys Asn
376
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Figure 17

<21le> 18

<211» 373

<212% PRT

<213> Artificial Sequence

228>
<223 Cricetulus griseus glutamine synthetase R298K and NieT

<408 1@
Met Ala Thr Ser Ala Ser Ser His Leu Thr Lys Asn Ile Lys Gln Met
1 5 18 15
Tyr Leu Cys Leu Pro Gln Gly Glu Lys Val Gln &la Met Tyr Ile Trp
20 25 3a
Val Asp Gly Thr Gly Glu Gly Leu Arg Cys Lys Thr Arg Thr Leu Asp
35 49 45
Cys Glu Pro Lys Cys Val Glu Glu Leu Pro Glu Trp Ash Phe Asp Gly
58 55 68
Ser Ser Thr Phe Gln Ser Glu Gly Ser Asn Ser Asp Met Tyr Leu Ser
65 76 75 8¢
Pro Val Ala Met Phe Arg Asp Pro Phe Arg Arg Asp Pro Asn Lys Leu
85 S8 95
Val Phe Cys Glu Val Phe Lys Tyr Asn Arg Lys Pro Ala Glu Thr Asn
1@e 1es iie
Leu Arg His Ser Cys Lys Arg Ile Met Asp Met Val Ser Asn Gln His
115 128 125
Pro Trp Phe Gly Met Glu Gln Glu Tyr Thr Leu Met Gly Thr Asp Gly
13e 135 140
His Pro Phe Gly Trp Pro Ser Asn Gly Phe Pro Gly Pro Gln Gly Pro
145 158 155 16©
Tyr Tyr Cys Gly Val 6ly Ala Asp Lys Ala Tyr Gly Arg Asp Ile val
165 i7e 175
Glu Ala His Tyr Arg Ala Cys Leu Tyr Ala Gly Val Lys Ile Thr Gly
188 185 190
Thr Asn Ala Glu Val Met Pro Ala Gln Trp Glu Phe Gln Ile Gly Pro
195 2606 285
Cys Glu Gly Ile Arg Met Gly Asp His Leu Trp Val Ala Arg Phe Ile
210 215 220
Leu His Arg Val Cys Glu Asp Phe Gly Val Ile Ala Thr Phe Asp Pro
225 23@ 235 240
Lys Pro Ile Pro Gly Asn Trp Asn Gly Ala Gly Cys His Thr Asn Phe
245 258 255
Ser Thr Lys Ala Met Arg GIu Glu Asn Gly Leu Lys His Ile Glu Glu
266 265 270
Ala Ile Glu Lys Leu Ser Lys Arg His Arg Tyr His Ile Arg Ala Tyr
275 288 285
Asp Pro-Lys Gly Gly Leu Asp Asn Ala Lys Arg Leu Thr Gly Phe His
286 285 3ee
Glu Thr:Ser Asn Ile Asn Asp Phe Ser Ala Gly Val Ala Asn Arg Ser
385 310 315 320
Ala Ser Ile Arg Ile Pro Arg Thr Val Gly Gln Glu Lys Lys Gly Tyr
325 3309 335
Phe Glu Asp Arg Arg Pro Ser Ala Asn Cys Asp Pro Phe Ala Val Thr
340 345 358
Glu Ala Ile val Arg Thr Cys Leu Leu Asn Glu Thr Gly Asp Glu Pro
358 360 365
Phe Gln Tyr Lys Asn
37e
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Figure 18

<218> 11

<211» 373

232> PRT

€213» Artificial Sequence

<228>
¢2235 Cricetulus griseus glutamine synthetase R298K and N18Q

cdee> 11
Met Ala Thr Ser Ala Ser Ser His Leu Gln Lys Asn Ile Lys Gln Met
1 5 10 15
Tyr Leu Cys Leu Pro Gln Gly Glu Lys Val Gln Ala Met Tyr Ile Trp
20 25 30
Val Asp Gly Thr Gly Glu Gly Leu Arg Cys Lys Thr Arg Thr Leu Asp
35 40 45
Cys Glu Pro Lys Cys Val Glu Glu Leu Pro Glu Trp Asn Phe Asp Gly
50 £S5 58
Ser- Ser Thr Phe Gln Ser Glu Gly Ser Asn Ser Asp Met Tyr Leuy Ser
65 70 75 20
Pro Val Ala Met Phe Arg Asp Pro Phe Arg Arg Asp Pro Asn Lys Leu
85 20 95
Val Phe Cys Glu Val Phe Lys Tyr Asn Arg Lys Pro Ala Glu Thr Asn
1e0 1es ile
Leu Arg His Ser Cys Lys Arg Ile Met Asp Met Val Ser Asn Gln His
115 120 125
Pro Trp Phe Gly Met Glu Gln Glu Tyr Thr Leu Met Gly Thr Asp Gly
136 135 148
His Pro Phe Gly Trp Pro Ser Asn Gly Phe Pro Gly Pro Gln Gly Pro
145 150 155 1s@
Tyr Tyr Cys Gly Val Gly 4la Asp Lys Ala Tyr Gly Arg Asp Ile Val
165 17e 175
Glu Ala His Tyr Arg Ala Cys Leu Tyr Ala Gly Val Lys Ile Thr Gly
180 185 190
Thr Asn Ala Glu Val Met Pro Ala Gln Trp Glu Phe Gln Ile Gly Pro
195 208 205
Cys Glu Gly Ile Arg Met Gly Asp His Leu Trp Val Ala Arg Phe Ile
219 215 220
Leu His Arg Val Cys Glu Asp Phe Gly Val Ile Ala Thr Phe Asp Pro
225 230 235 246@
Lys Pro Ile Pro Gly Asn Trp Asn Gly Ala Gly Cys His Thr Asn Phe
245 250 255
Ser Thr Lys Ala Met Arg Glu Glu Asn Gly Leu Lys His Ile Glu Glu
260 265 270
&4la Ile Glu Lys Leu Ser Lys Arg His Arg Tyr His Ile Arg 4la Tyr
275 280 285
Asp Pro Lys Gly Gly Leu Asp Asn Ala Lys Arg Leu Thr Gly Phe His
290 295 @0
Glu Thr Ser Asn Ile Asn Asp Phe Ser Ala Gly Val Ala Asn Arg Ser
365 31e 315 328
Ala Ser Ile Arg Ile Pro Arg Thr Wal Gly G6ln Glu Lys Lys Gly Tyr
328 33e 338
Phe Glu Asp Arg Arg Pro Ser 4la Asn Cys Asp Pro Phe Ala val Thr
340 345 358
Glu Ala Ile Val Arg Thr Cys Leu Leu Asn Glu Thr Gly Asp Glu Pro
355 360 365
Phe Gln Tyr Lys Asn
376
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