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Figure 2
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Figure 6
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Figure 8

<218> 1

<211> 469

<212 PRT

213> Providencia vermicola

<226>
€223 Wild type Providencia vermicola glutamine synthetase

<48e> 1
Met Ser Ala Glu His Ile Leu Ser Leu Ile Glu Glu His Asn Val Arg
1 5 ie 15
Phe Ile Asp Leu Arg Phe Thr Asp Thr Lys Gly Lys Glu Gln His Ile
28 25 3@
Thr Ile Pro Ala His 6ln Val Asp Glu Asp Phe Phe Glu Glu Gly Gln
35 40 45
Met Phe Asp Gly Ser Ser Phe Gly Gly Trp Lys Gly Ile Asn Glu Ser
5e 55 60
Asp Met Val Leu Met Pro Asp Pro Ser Thr Ala Met Ile Asp Pro Phe
65 70 75 8@
Phe Ala Asp Ile Thr Leu Ile Ile Arg Cys Asp Ile Leu Glu Pro Gly
85 =1 95
Thr Met Gln Gly Tyr Gly Arg Asp Pro Arg Ser Ile Ser Lys Arg Ala
iee 1e5 11e
Glu Asp Phe Leu Arg Ser Ser Gly Ile Ala Asp Val Val Leu Phe Gly
115 12e 125
Pro Glu Pro Glu Phe Phe Val Phe Asp Asp Ile Arg Phe Gly Asn Ser
13e 135 14e
Met His Ser Ser Tyr Tyr His Ile Asp Asp Ile Glu Gly Ala Trp Asn
145 158 155 16@
Thr Gly Thr Lys Tyr Glu Gly Gly Asn Lys Gly His Arg Pro Ser Val
165 1i7e 175
Lys Gly Gly Tyr Phe Pro Val Pro Pro Val Asp Ser Ser Gln Asp Leu
18e 185 1%e
Arg Ser Ala Met Cys Thr Thr Met Glu Asp Leu Gly Leu Val val Glu
195 200 285
Ala His His His Glu Val Ala Thr Ala Gly Gln Asn Glu Ile Ala Thr
21e 215 228
Arg Phe Asn Thr Met Thr Lys Lys Ala Asp Glu Thr Gln Val Tyr Lys
225 230 235 24@
Tyr Val Val His Asn Val Ala His Ala Phe Gly Lys Thr Ala The Phe
245 250 255
Met Pro Lys Pro Leu Val Gly Asp Asn Gly Ser Gly Met His Cys His
260 265 270
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Figure 8 (cont.)

Met Ser Leu Ser Lys Asp Gly Val Asn Leu Phe Ala Gly Asp Lys Tyr
275 286 285
Gly Gly Leu Ser Glu Met Ala Leu Tyr Tyr Ile Gly Gly Ile Ile Lys
298 295 300
His Ala Arg Ala Leu Asn Ala Phe Thr Asn Pro Thr Thr Asn Ser Tyr
3e5 3ie 315 320
Lys Arg Leu Val Pro Gly Phe Glu Ala Pro Val Met Leu Ala Tyr Ser
325 330 335
Ala Arg Asn Arg Ser Ala Ser Ile Arg Ile Pro Val Val Ala Ser Thr
34e 345 35e
Lys Ala Arg Arg Ile Glu Val Arg Phe Pro Asp Pro Ala Ala Asn Pro
355 6@ 365
Tyr Leu Ala Phe Ala Ala Gln Leu Met Ala Gly Leu Asp Gly Ile Ile
370 375 386
Asn Lys Ile His Pro Gly Asp Ala Met Asp Lys Asn Leu Tyr Asp Leu
385 390 395 400
Pro Pro Glu Glu Ala Lys Glu Ile Pro Thr val Ala Gly Ser Leu Glu
485 416 415
Glu Ala Leu Ala Glu Leu Asp Lys Asn Arg Glu Phe Leu Thr Arg Gly
420 425 438
Gly Val Phe Thr Asp Asp Ala Ile Asp Gly Tyr Ile Glu Leu Leu Arg
435 440 445
Ser Asp Ile Gln Arg Val Arg Met Thr Pro His Pro Leu Glu Phe Glu
450 455 466
Met Tyr Tyr Ser Val
465
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Figure 9

<218> 2

<211» 373

€212> PRT

€213> Cricetulus griseus

<218y
<223» Wild type Cricetulus griseus glutamine synthetase

480> 2

Met Ala Thr Ser Ala Ser Ser His Leu Asn Lys Asn Ile Lys Gln Met
1 5 i@ 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 48 45
Cys Glu Pro Lys Cys Val Glu Glu Leu Pro Glu Trp Asn Phe Asp Gly
se 55 &0
Ser Ser Thr Phe Gln Ser Glu Gly Ser #Asn Ser Asp Met Tyr Leu Ser
65 78 75 8e
Pro Val Ala Met Phe Arg Asp Pro Fhe Arg Arg Asp Pro Asn Lys Leu
85 28 o5
Val Phe Cys Glu Val Phe Lys Tyr Asn Arg Lys Pro Ala Glu Thr Asn
lee i85 1ie
Leu Arg His Ser Cys Lys Arg Ile Met Asp Met Val Ser Asn Gln His
115 1ze 125
Pro Trp Phe Gly Met Glu Gln Glu Tyr Thr Leu Met Gly Thr Asp Gly
138 135 l4e
His Pro Phe Gly Trp Pro Ser Asn Gly Phe Pro Gly Pro Gln Gly Pro

145 15e 155 lee
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
186 185 198
Thr Asn Ala Glu Val Met Pro Ala Gln Trp Glu Phe Gln Ile Gly Pro
195 268 285
Cys Glu Gly Ile Arg Met Gly Asp His Leu Trp Val Ala Arg Phe Ile
219 215 228
Leu His Arg Val Cys Glu Asp Phe Gly Val Ile Ala Thi .Phe Asp Pro
225 23e 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 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
275 280 285
Asp Pro Lys Gly Gly Leu Asp Asn Ala Arg Arg Leu Thr Gly Phe His
296 295 3ee
Glu Thr Ser Asn Ile Asn Asp Phe Ser Ala Gly Val Ala Asn Arg Ser
385 31e 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
348 345 358
Glu Ala Ile Val Arg Thr Cys Leu Leu Asn Glu Thr Gly Asp Glu Pro
355 360 365
Phe Gln Tyr Lys Asn
370
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Figure 10
218> 14
<211> 489
€212> PRT
<213» Photorhabdus luminescens

<22e>
€223% Wild type Photorhabdus luminescens glutamine synthetase

489> 14
Met Ser Val Glu His Val Leu Thr Met Ile Glu Glu His Gln Val Lys
1 5 1@ 15
Phe Ile asp Leu Arg Phe Thr Asp Thr Lys Gly Lys 6lu 61ln His Met
28 25 30
The Ile Pro Ala His Gln Val Asn Ala Asp Phe Phe Glu Asp Gly Lys
35 4e 45
Met Phe Asp Gly Ser Ser Ile Ser Gly Trp Lys 6ly Ile Asn Glu Ser
se - 6@
Asp Met Val Leu Met Pro Asp Thr Ser Thr Als Met Léu &sp Pro Phe
65 T8 75 Be
Phe Asp Asp Ala Thr Leu Ile Leu Arg Cys Asp Ile Leu Glu Pro Gly
85 L] 85
Thr Met Gln Gly Tyr Asp Arg Asp Pro Arg Ser Ile Ser Lys Arg Ala
1ee ies 1ie
Glu Asn Phe Leu Arg Ser Ser Gly Ile Ala Asp Thr Val Leu Cys Gly
115 12e 1258
Pro Glu Pro 6lu Phe Phe Leu Phe Asp Asp Val drg Phe Ser Ser Ala
138 135 l4e
Met Ser His Ser Tyr Tyr His Ile Asp Asp Ile Glu Ala Ala Trp Asn
145 158 155 i6e
Sepr Gly Thr 6ln Tyr G6lu Gly Gly #sn Lys Gly His Arg Pro Ala Val
1858 i7e 175
Lys Gly Gly Tyr Als Pro Leu Pro Pro-Val Asp Ser Ser Gln Asp Lau
188 18% 1590
Arg Ser Ala Met Cys Leu Thr Met 6lu Glu Met Gly Leu val Val Glu
195 268 2es
Ala His His His Glu val Gly Thr Ala Gly Gln Asn Glu Ile Ala Thr
21ie 215 22@
Arg Phe Asn Thr Met Thr Lys Lys Als Asp Glu The Gln Ile Tyr Lys
225 238 235 240
Tyr Yal val His Asn Val Ala His Asn Phe Gly Lys Thr Ala Thr Phe
245 258 255
Met Pro Lys Pro  Leu Val Gly Asp Asn Gly Ser Gly Met His Cys His
268 265 278
Met Ser Leu Ser Lys Asn Gly Thr Asn Leu Phe Ala Gly Asp Lys Tyr
275 280 285
Gly Gly Leu Ser Glu Leu Ala Leu Phe Tyr Ile Gly Gly Ile Ile Lys
250 295 iea
His Ala Arg Ala Leu Asn Ala Phe Thr Asn Pro Thr Thr Asn Ser Tyr
35 3le 315 320
Lys Arg Leu Val Pro Gly Tyr Glu Ala Pro Val Met Leu Ala Tyr Ser
325 33e 335
Ala Arg Asn Arg Ser Ala Ser Ile Arg Ile Pro Val Val Ala Ser Thr
346 345 ase
Lys Ala Arg Arg Ile Glu Ile Arg Phe Pro Asp Fro Ala Ala Asn Pro
355 368 365
Tyr Leu Ala Phe Ala 4la Gln Leu Met Ala Gly Leu Asp Gly Ile Ile
37e 375 3ge
Asn Lys Ile His Pro Gly Asp Alas Met Asp Lyvs Asn Lesu Tyr Asp Leu
385 358 385 4068
Pro Pro Glu G6lu Ala Lys Glu Ile Pro Thr Wal Als Ser Ser Leu Glu
485 418 415
Asp Ala Leu Ala Als Leu Asp Ala Asp Arg Glu Phe Leu Thr Arg 6ly
420 425 438
Gly Wal Phe Thr fsp Asp Als Ile Asp Ala Tyr Ile Asp Leu Lys Azn
435 440 445
Ser Glu Ile Glu Arg Val Arg Leu Thr Pro His Pro Leu Glu Phe Glu
450 455 468
Leu Tyr Tyr Ser Val
465
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