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FGT-1 is the major glucose transporter in C. elegans and is central
to aging pathways
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Table S1 Primers used for cloning the putative glucose transporter genes Table S2 Insertion sites for the exofacial HA tag in putative C. elegans
from a C.elegans cDNA library transporters
) ] ] o The influenza HA epitope (peptide sequence, IDYPYDVPDYAE) was introduced using the sense
Gene Name  Genesize (bp)  Primername  Primer sequence (5'—3') oligonucleotide: 5'-TGAGATCGATTATCCTTATGATGTTCCTGATTATGC-3' and the antisense
oligonucleotide: 5'-TCAGCATAATCAGGAACATCATAAGGATAATCGATC-3'. Aspecific restriction
fot-1a 1479 H17aFOR AAATGGGTGTCAACGACC enzyme site (Bsu361) was created by site-directed mutagenesis (at the position indicated in the
H17aREV GCATTACTTCCTCTTCTCG Table) so that the sticky ends could be produced after the digestion. Subsequently the HA tag
fot-1b 1533 H17bFOR ATGTCGGAAAAATCAAGAAGTG was ligated into the sequence with correct orientation. The consequent mutated amino acids for
H17bREV TTACTTCCTCTTCTCGAATTCG each protein are listed.
H17int GGCCACTGATCTTTGCC
RO9BS. 11 1551 RO9FOR ATGAACGCC GTTGTTGCC Gene name Position of the HA insertion Mutated amino acid
RO9REV CCGACTATGAACATATCCG
RO9intFOR GGTGCCAA TGTTTCTTACCG
ROGINIREV  CGGTAAGAAACATTGBCACC HI78011a  The-GIu -
C35ATIA 1548 C35FOR  ATGGTGGAAGCACCCAGTTTTCGG HI7B0110 Pro’-Gly’ -
C35REV  CTAGAGTCGATAAGATAAGG ROSBS.11 - Pro’~Gly -
C35NFOR  CTGTGAGATTGATGAAGCC C35A114 Me®Asn® Met®—Pro, Asn®—Asp
C35INREV  GGCTTCATCAATCTCACAG FI4ES1 — Thr-Glu™ -
Fl4E51 1419 F14FOR ATGTCAAATAGATTGTGGCC Y39EABS  Leu®-Arg®® Arg®—Ala, GIn*" — Glu, Pro**— Ala
F14REV TCATTTTTTTTTAAGTTCATTC F48£3.2 Asn*2—Glu*® -
FI4intFOR  GGAGATGGTACAGATGC K09C4.5 Pro®!—Thr®2 Thr*?— Ala
FI4itREV ~ GCATCTGTACCATCTCC K09C4.1 Thr~Glu® Thr**—Glu
Y39E4B5 1518 Y39FOR ATGCGGTGGCAAACGATTCG T08B1.1 Asp™®~Trp” Asp”—Glu, Trp"—Gly
Y39REV TTAGTAAATTCGAAGATGTCC
Y39intFOR  CATGAGCGAATATCAAGCC
Y39intREV GGCTTGATATTCGCTCATG
F48E3.2 1467 F48FOR CCAGTGACAACATGCAAAAACTCAATTGG
F48REV GGCTGTCATTATAATTTATTCATTCC
F48intFOR CGTCGTGGGTTTTTGTTGGG
F48intREV CCCAACAAAAACCCACGACG
K09C4.5 1575 K4.5FOR CCATTAGCAATCATGTTATTCAATGCGCC
K4.5REV GGCAATGAAGCAAGCAAACATCGCAGG
K45intFOR  GGAGAAGAATTTGACACAGG
KA5intREV ~ CCTGTGTCAAATTCTTCTCC
T08B1.1 1776 TO8FOR ATGTCAGAATTTGAAGAAG
TO8REV CAGTCTTCCTTCACATTTGG
TO8intFOR CGTCCTGACCTACGCTATGG
TO8intREV CCATAGCGTAGGTCAGGACG

" Present address: Department of Histoembryology and Neurobiology, College of Basic and Forensic Medicine, Sichuan University, Chengdu,
Sichuan, 610041, People’s Republic of China.
2 To whom correspondence should be addressed (email g.d.holman@bath.ac.uk).
The gene and protein names for fgt-1a and fgt-1b and FGT-1A and -1B have been deposited in WormBase (http://www.wormbase.org) under accession
numbers NM_061580.4 and NM_061581.1 respectively.
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Table $3  Positions of charged residues in putative TM segments

Charged residues in putative TM segments were identified following sequence alignment (Figure S1). The Table includes charged residues within the central eight residues in the proposed TM
regions, but excludes charged residues in the first or last three residues of the proposed helices. The membrane topology of each putative transporter was set up to maximize alignment with the
hGLUT1 TM regions and at the same time taking account of the membrane topology predicted by the SOSUI program.

Putative charged residue positions in TM segments

Strain ™1 ™2  TM3  TMm4 T™5 ™6 ™7 ™8 ™9 ™10 ™11 TM12
FGT-1A Asp® Arg® Asp36

FGT-1B Asp% Arg60 Asp64

R0O9B5.11  Asps'  Asp¥ Arg'®! Lys'® Lys®4, Asp3e

C35A11.2 Arg' Glu™"  Asp?’ Asp®™0, Asp%8 | Arg®2 Arg*

F14E5.1 Asp® Arg' Glu™?, Asp'™ Lys309 Lys®7, Arg®®

Y39E4B 5 Argm, Asp133 G|u157Y LySWS Argmz Asp324’ ArgSZS Asp418

F48E3.2 Glud” Arg'? Glu'® Arg%6 Asp®0 Lysi4

K09C4.5 ASpZO Arg97 AI’QW‘M Aspﬂiz Asp273 ASDBWQV ArgSﬂ Lys338 G|u365Y Gly36e

K09C4.1 Asp® GO Arg” Lys' Gl AspP! Asp?®?  Asp¥, Lys?t Lys¥2, Lys¥s, GIU®™*  GIuP™, Arg?®®
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™1 ™2
FGT-1A ——— MGVNDHDVSVPLQEVQSRT —————————mmr VEGKL TKCLAFSAFVITLASFQFGYHIGCYNAPGGLITEWI IGSHKDLFD———KELSRENADLAWSVAVSVFAVGGMT 94
FGT-1B  ———-MSEKSRSDTSATASLSDSSKSPSSYSTPGTTTQK 1 1FPDGKL TKCLAFSAFV ITLASFQFGYHIGCVNAPGGL I TEW I IGSHKDLFD——KELSRENADLAWSVAVSVEAVGGMI 112
RO9BS5. 11 MNAVVASQNKNDRSFSNMESESSSNVE-——KSEKENHHQSLPDENWTPFLFFCISSTALASFQDGFQIGCINAPGPL 1 1DW IKKCHFELFG—-—EVLSQYQADF INSVAVSMESVGGMF 113
C35A11.4 MVEAPSFRMICYAVITSIAGSFHFGFNLVLTNPSQEAFLNFMNQTLAKRFDG-—-GLSDNTLQNIWSFVVAILFLGALA 76
F14E5. 1 MSNRLWPVKQVCIFALTAFASNENYGESTTYINTSVDEFKTFLNTSLSRRHV ———~IMTEEKYDLIWNVFLNCWFIGSFF 76
Y39E4B.5 ———- MRWQT IRLISTYAALSATTNFPSGFTNSSVNTAVEKLHKF IATSLRQPGYP-————DDENTIALFQSATLNCWEVAQIF 74
F48E3.2 --——r————————————— “MQKLNWKLLILSAVLATTATIFQMGY TNAYPNTAIGSFRIFLNESANEPYT ————— LSNSEFEWAWSAMLATYFIGFAA 73
K e e e MLENAPPNIIYMLLCFLLMDISNTVLMLLEPTLADT INEMNNHTLSAHFG———IEPTIANVNVMNSMITGASTVGLEV 75
K09C4. 1  ———--- . MKFTVPRNILEMIFTFVLUDIVMOMQVLTFSALAELVNQMNNYTLSAHFG~——— I TPTETSVGVLNSIFAVTHETGNAL 75
Gl MEPSS————————— KKLTGRLMLAVGGAVLGSLQFGYNTGVINAPQKV IEEFYNQTWVHRYG——ESILPTTLTTLWSLSVAIFSVGGMI 78
T™M3 T™M4 TM5

FGT-1A  GGLSSGWLADKVGRRGALFYN-NLLALAAAALMGLAKSVGAYPMVI TIGLNCGFSSALVPMFLTETSPNNLRGMLGSLHQLLVTIATLVSQIFGLPHLLGTGDRWPLIFAFTVVPA 213
FGT-1B  GGLSSGWLADKVGRRGALFYN-NLLALAAAALMGLAKSVGAYPMVI TIGLNCGFSSALVPMFLTETSPNNLRGMLGSLHQLLVTIAILVSQIFGLPHLLGTGDRWPLIFAFTVVPA 231
RO9B5. 11 GSFCSGFLADKFGRKSTLLYN-NILALLAAVCLSTSKLFNFYPMIV] LVGLNCGITSGLVPMFLTELAPANLRGKCGSFHQLNISVATIVLSQALGLPQIFGTQVGWPY IFACVAIPT 232
C35A11.4 GSFSIRLIADWIGRKNGLYIS-IAVGVLAGGMSIASKF IPLFELYIASRIVMGWSVSVSLGLSALFLSEASPKQNRGAIGMMTGTCVQLGTVCGSVIAMPQIFGTEDLWWLIYATEIGIM 195

FI4E5. 1 GVWINSIFSERFGRRVGFLIG-NSVAFISSILQCLSLIWYCPELLIVSRFITSICMAATYQSCILFLQECSPTHLRGSFS SSMTMVGSFLGQDY I TGSHLFWLCFFVVPFC-- 193
Y39E4B. 5 GAIMTPMISDGYGRKFGY IVC=VTTTIFATEVQYFSICFYMPWGLI LTALVSPLGDACLLLYVQETSPLEIRGMSS! GYGTMCVLGMVLGMKSVLG--ESLSRLLLLSLIPL 191
F48E3. 2 GSVISAGVADRIGRKWTLFLG-TCGSLLSSLIALFAITLKMPLMFGFSRLVMSLSAATSMNGLILLFQESSPSHMRGLIS ITNLIGGLFGMQSILG--QNIVGLIAVSIIPS 190

Kngé4: 5 SLFVLVPFAETKGRKYTVVYFRFIISVVSSLC I IMSALFQASEFFILGSAVNGLALPMRMFVTMLE ITECAPDKYRGFASTALIFSDVIGQVIMFSTATPNVLGRANTW VIFPLAVLMSS 195
K09C4. 1 ATIFLLPVADSRGRKFMAVYLRFALLFLTGFFHLLATSFQAAEAYTLGOQLFLGIQSPLHLLITPMY ILECAPDNCRGFASTAL IFSFSIGKLLMFSAASPTFLGT IDSWFIIPLFEMVCS 195
GLUT1 GSFSVGLEVNRFGRRNSMLMM-NLLAFVSAVLMGFSKLGKSFEMLI LGRF T IGVYCGLTTGEVPMYVGEVSPTAFRGALGTLHQLGI VVGILIAQVFGLBS IMGNKDLWPLLLSTIFIPA 197

T™Mé ™7
FGT-1A  VLQLALLMLCPESPKYTMAVRGQRNEAESALKKLRDTEDVSTEIEAMQEEATAAGVQ-—EKPKMGDMFKG-ALLWPMSTATMMMLAQQLS —GINVAMFYSTVIFRGAGL TGNEPFYAT 327
FGT-1B  VLQLALLMLCPESPKY TMAVRGQRNEAESALKKLRDTEDVSTEIEAMQEEATAAGYQ-~ EKPKMGDMFKG-ALLWPMSTA IMMMLAQQLS—GINVAMFYSTVIFRGAGLTGNEPFYAT 345
RO9B5. 11 FLQLATIPFCVESPKYLISKLNDREEARRTLEKLRGHTKVDEELEHMVQETMVT -VEPL-HQPGYVSLFKG-DNQWPMIVS ILMMFSQQFS—GISAVTFYSTLIFKRNGLSGNEPMYAT 347
C35A11.4 LFFGAALPFFPESPGFLIQRGATEAATKSIAYYYNCEIDEAEKHLNETKEEQKNSTK ~—-NFKMMD1VRKKSLRDKAFIGVVVTFAMSFS—GVAVINAFAFDILKDTGLKVLEASLAN 309
FI14E5. 1 LEFTLILFILPETPKFLLISKDEEEEATKSVKYYHGDGTDAKQVLEDIRKEAECEQDS —SKSTTFQKMKELFTERHLRMALTILSVSALTNTVGLWALLLSSTFFLENANVESETAEWST 311
Y39E4B. 5 FCSLCFIVRIPETPKFLMIMRNDREKALKSLEFFQGESSDNAY IMSEYQAEKMTDKLS —QDSTFVDLLSKWHLRQAMRLALAT-LSLTLS—-FYPILQSSTYFLLESGVSVDMAQICS 305
F48E3. 2 SVACFLTVFLKESPKYLFLKKHDATEAGRALQFYQNIKDEEEKMNVLNDLKLEKEEMGHQKNGSLFD IMAN ———QPVRRGFLLGLATMQLTASVWPVVEYSTDFLMDAGF SYELSESVS 306
K09C4. 5 TVIFFMTLRLPESPKWLVR-QNKIEEASRATEFYHGENCCLNEVVSSY IKEKNLTQE-—DQISLR—————— QALKVLCSVSLFLY! SGVIQGVYTVLLHKTAGF TVQEALNVN 300
K09C4. 1 VMILCLMIHLPDSPKWLIQ-QNKVKKAEDS IKFYYGK-HFLDEVVTSLIKEKNLTKD-—NRISLRQIWENDTLRESLKILFAVTVFLQ TTTAQSVY TIDFHKTAGF TVQEALNIN 308
GLUT1 LLQCIVLPFCPESPRFLLINRNEENRAKSVLKKLRGTADV THDLQEMKEESRQMMRE - —KKVT ILELFRSPAYRQPILTAVVLOLSQAQLS —GINAVFYYSTSIFEKAGVQ--QPVYAT 310

T™8 T™™9 TM10 T™M11
FGT-1A  TGMGAVNVIMTLISVWLVDHPKFGRRSLLLAGLTGMFVSTLLLVGALTIQNSGGDKWASYSATGFVLLEVISFATGPGATPWFFVSEIFDSSARGNANS TAVMVNWAANLLYGLTFLPIN 447
FGT-1B  TGMGAVNVIMTLISVYWLVDHPKFGRRSLLLAGLTGMFVSTLLLVGALT IQNSGGDKWASYSAIGFVLLEVISFATGPGATPWFFVSEIFFDSSARGNANS TAVMVNWAANLLVGLTFLPIN 465
RO9B5. 11 VGFGCIKLIATFGCLFLIDHPKFGRKRLHIAGLSGMCISSILIVITLTLSNAG-YHWASYMNVLFILSFVVTFAFGPGPIPWFFTSELFDSATRGRAAAVSATSNWVANWMVGLTFLPIN 466
C35A11.4 DATISVVSMISSIVAAVI NGRRPLLLISFAGILVCNLI IFALMFTFYKFENHVLGFILICFICIFTFFFALGPGPLCYF INAELVGQAARSAAQSWASV IQMLSRFV IVTAFLPMK 427
F14E5. 1 TAMGLAYVSGTITGGIV RRKLLLLFTFLNNLALIAFVFFAKIRILIDP-——-MKYGCLVALITYGYTYGTGVGP ISWFISSELVPQKHRS IAQSVAYSMNTVMVVISTFTVLPLY 427
Y39E4B. 5 TMAQVVLTLSSICGAST RRKLLITFGILSNVLLVAFSFFSHLSATVVSPYSWPKYACLASLLAYCISFGMVLGPLSWFVAPELY SQRHRCTIFSACFATHNLLI ALTDFATIPLF 425
F48E3. 2 TGMLELSSLSTIVGMET REWLLIGTASVN-——IAAILVFSLSAILSHYWTWIGYGCITCLILHGISYSVAMGP TAWF ITSELV P INFRAASQSLVLALNHTVALVLAFLTFPLY 422
K09C4.5 LVLVIIFL VGTYTTIDH-LGRRPVMLIAGITVY LMLSTQFITYFVGPSVLTKWLY IGVECLSESSLATGVTSLGILFISELFPPSARTCVAQALILVTMTINLPIISIFPIVY 419
K09C4. 1 LILTTY IGTL ~LGRRPAMGYAGYMKYSKSMLLLAFEILVFISGSSL I TKIMYVAVELLT ILVPVTGANS IRVLEVTELFPPSARTAVGQAMLFGSMAVNSPIVALYPIVN 427
GLUT1 IGSGIVNTAFTVVSLF —AGRRTLHLIGLAGMAGCAILMT IALALLEQL--PWMSYLS IVALFGFVAFFEVGPGP IPWF IVAELF SQGPRPAA TAVAGFSNWTSNFIVGMCFQYVE 426

T™M12
FGT-1A  NLMQQYS--FFIFSGFLAFFIFYTWKFVPETKGKSIEQIQAEFEKRK 492
FGT-1B  NLMQQYS--FFIFSGFLAFFIFYTWKFVPETKGKSTEQIQAEFEKRK 510
RO9BS. 11 NITHQEASSHEMEIREIFEIEATEINREY PETKGKSPSA IRKELAFMRKRICS ——— — —m— - —-— e ———————————————— 516
C35A11. 4 NQLGEAWSYLILEVAPVAASLVYLYFSLPETKNKNPFEVEEATEDLPKFPLCGKNRVYD-RKQSQEMVLSRQMQLVVDYGS IESLSYRL—————~ 515
F14E5. 1 SVIGSYA-FLILYSIPSFISMLILFRYLPETKGRETHDIVNELKKK 472
Y39E4B. 5 RIFGSMC-FVFLEVVPSFFCLCYTYLEMPETLGKSTLDITHEMIDRGLHGSEHHLVNLDTPTLQIRPRMFSSNSDGHLRTY ———————m e 505
F48E3. 2 KTIGPIT-LVIFEVIPGILCTIMLILYLPETKDKHINV IVEQLRETKAKRKESQKLETEESTGMNKL 488

K09C4. 5 SFFGPGF—-FITHVFSQFFFGAYLYRHMPETRGRAVYD ITESLDQEVASRTASFLEETTPLVRKRSSTLAYKRNS ILNTSRTRALTFDHNL IPSGEWN 515
K09C4. 1 SIFPPIF—-FVPEVISQMIFGIYLYRHMPETRGRAVYDITESLDRNVASRTASVTDENTPLFKDQTENRDGKWNSLLNTPRTRALTFEENSHSPN—- 520
GLUT1 QLCGPYV==FITFTVLLVLFFIFTYFKVPETKGRTFDEIASGFRQG-GASQSDKTPEELFHPLGADSQV 492

Figure S1 Alignments of GLUT1 with putative transporters cloned from C.elegans

Many of the putative C. elegans transporters have charged residues (blue and red shading) in regions that correspond to the mammalian GLUT protein TM regions. We propose that this property
may be associated with poor ability to facilitate glucose transport and that the property is likely to be more associated with alternative transported substrates.
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