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ApPENDIX I: 

CLONING VECTORS 

/ BgllI 

Vector pSP64T 
3245bp 

Figure Ia: Schematic representation of the Xenopus oocyte expression vector 
pSP64T. UTR = untranslated region of the ,B-globin gene of Xenopus, Ampf = 
ampicillin resistant gene, SP6 =RNA promoter region used for cRNA transcription. 
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Figure Ib: pGEM® -T Easy Vector circle map. The vector is prepared by cutting 
Promega's pGEM-T Easy Vector with EcoR V and adding a 3' tenninal thymidine to 
both ends. The vector contains a SP6 and T7 polymerase promoter flanking a multiple 
cloning site within the a-peptide coding region of the enzyme ,B-galactosidase. The 
vector also contains the origin of replication of the filamentous phage fl (fl ori ) for 
the preparation of single-stranded DNA, as well as an ampicillin resistant gene. 
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ApPENDIX II: 

AMINO ACID STRUCTURES 

coo ­coo­
II H N+- C- H 

3 I .H Nt -C-H 
3 I CH2 

ICH3 CH 
/ ". 

I-LIe CH3 

Leucine (Leu, L ) 

Asparagine (Asn, N) Glutamine (Gin, Q) 

COO-
I 

H N+- C-H 
3 I 

H - C - OH 
I 

CH3 

Threonine (Thr, T) 

COO­
I 

H Nt-C - H 
3 I 

CH2 ~ I 
OH
6 Serine (Ser, S) 


Figure Da: Structures of amino acids used in the mutational experiments. Amino 
acids are shown in their predominant forms at pH 7. The R groups are shown as ball 
and stick models and can be seen as structures against a white background. Amino 
acids in green have polar, uncharged side chains. Amino acids in yellow have 
nonpolar side chains. 
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ApPENDIX III: 

OVERLAPPING ALIGNMENT OF FACILITATOR SUPERFAMILY HELICES 

Figure IlIa: Amino acid sequence and helical mapping of the PfHTl and GLUTI 
glucose transporters and Chimeras 1 and 2. Transmembrane regions are in bold 
and underlined. The transmembrane region number is indicated above each region. 

1 
Chimaera 1 MTKSSKDICSENEGKKNGKSGFFSTSFKYVLSACIASFIFGYQVSV 
Chimaera 2 MTKSSKDICSENEGKKNGKSGFFSTSFKYVLSACIASFIFGYQVSV 
PfHTl MTKSSKDICSENEGKKNGKSGFFSTSFKYVLSACIASFIFGYQVSV 
Rat GLUTl MEPSSKKLTGRLMLAVGGAVLGSLQFGYNTGVINAPQKVIEEFYNQ 

2 

Chimaera 1 LNTIKNFIVVEFEWCKGEKDRLNCSNNTIQSSFLLASVFIGAVLGC 
Chimaera 2 LNT IKNFIVVEFEWCKGEKDRLNCSNNTIQSSFLLASVFIGAVLGC 
PfHTl LNT IKNFIVVEFEWCKGEKDRLNCSNNTIQSSFLLASVFIGAVLGC 
Rat GLUTl TWVHRYGESILPTTLTTLWSLSVAIFSVGGMIGSFSVGLFVNRFGR 

3 
Chimaera 1 GFSGYLVQFGRRLSLLIIYNFFFLVSILTSITHHFHTILFARLLSG 
Chimaera 2 GFSGYLVQFGRRLSLLIIYNFFFLVSILTSITHHFHTILFARLLSG 
PfHTl GFSGYLVQFGRRLSLLIIYNFFFLVSILTSITHHFHTILFARLLSG 
Rat GLUTl RNSMLMMNLLAFVSAVLMGFSKLGKSFEMLILGRFIIGVYCGLTTG 

4 5 
Chimaera 1 FGIGLVTVSVPMYI SEMTHKDKKGAYGVMHQLFITFGIFVAVMLGL 
Chimaera 2 FGIGLVTVSVPMYISEMTHKDKKGAYGVMHQLFITFGIFVAVMLGL 
PfHTl FGIGLVTVSVPMYISEMTHKDKKGAYGVMHQLFITFGIFVAVMLGL 
Rat GLUTl FVPMYVGEVSPTAFRGALGTLHQLGIVVGILIAQVFGLDSIMGNKD 

6 6 
Chimaera 1 AMGEGPKADSTEPLTSFAKLWWRLMFLFPSVISLIGlLALVVFFKE 
Chimaera 2 AMGEGPKADSTEPLTSFAKLWWRLMFLFPSVISLIGlLALVVFFKE 
pfHTl AMGEGPKADSTEPLTSFAKLWWRLMFLFPSVISLIGlLALVVFFKE 
Rat GLUTl LWPLLLSIIFIPALLQCIVLPFCPESPRFLLINRNEENRAKSVLKK 

Chimaera 1 ETPYFLFEKGRIEESKNILKKIYETDNVDEPQEMKEEGRQMMREKK 
Chimaera 2 ETPYFLFEKGRIEESKNILKKIYETDNVDEPLNAIKEAVEQNESAK 
PfHTl ETPYFLFEKGRIEESKNILKKIYETDNVDEPLNAIKEAVEQNESAK 
Rat GLUTl LRGTADVTHDLQEMKEESRQMMREKKVTILELFRSPAYRQPILIAV 

7 8 
Chimaera 1 VTILELFRSPAYRQPILIAVVLQLSQQLSGlNAVFYYSTSIFEKAG 
Chimaera 2 KNSLSLLSALKIPSYRYVIILGCLLSGLQQFTGINVLVSNSNELYK 
PfHTl KNSLSLLSALKIPSYRYVIILGCLLSGLQQFTGINVLVSNSNELYK 
Rat GLUTl VLQLSQQLSGlNAVFYYSTSIFEKAGVQQPVYATIGSGIVNTAFTV 
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8 9 
Chimaera 1 VQQPVYATIGSGIVNTAFTVVSLFVVERAGRRTLHLIGLAGMAGCA 
Chimaera 2 EFLDSHLITILSVVMTAVNFLMTFPAIYIVEKLGRKTLLLWGCVGV 
pfHT1 EFLDSHLITILSVVMTAVNFLMTF PAIYlVEKLGRKTLLLWGCVGV 
Rat GLUT1 VSLFVVERAGRRTLHLIGLAGMAGCAILMTIALALLEQLPWMSYLS 

10 
Chimaera 1 VLMTIALALLEQLPWMSYLSIVAIFGFVAFFEVGPGPI PWFIVAEL 
Chimaera 2 LVAYLPTAIANE INRNSNFVKI LSIVATFVMI ISFAVSYGPVLWIY 
PfHT1 LVAYLPTAIANEINRNSNFVKI LSIVATFVMI ISFAVSYGPVLWIY 
Rat GLUT1 IVAIFGFVAFFEVGPGPIPWFIVAELFSQGPRPAAIAVAGFSNWTS 

11 12 
Chimaera 1 FSQGPRPAAVAVAGFSNWTSNFIVGMCFQYVEQLCGPYVFIIFTVL 
Chimaera 2 LHEMFPSEIKDSAASLASLVNWVCAIIVVFPSDIIIKKSPSI LFIV 
pfHT1 LHEMFPSEIKDSAASLASLVNWVCAII VVFPSDIIIKKSPSILFIV 
Rat GLUT1 NFIVGMCFQYVEQLCGPYVFIIFTVLLVLFFIFTYFKVPETKGRTF 

12 
Chimaera 1 LVLFFIFTYFKVPETKGRTFDEIASGFRQGGASQSDKTPEELFHPL 
Chimaera 2 FSVMSILTFFFIFFFIKETKGRTFDEIASGFRQGGASQSDKTPEEL 
pfWr1 FSVMSILTFFFIFFFIKETKGGEIGTSPYITMEERQKHMTKSVV 
Rat GLUT1 DEIASGFRQGGASQSDKTPEELFHPLGADSQV 

Chimaera 1 GADSQV 
Chimaera 2 FHPLGADSQV 
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