426 FE YR

(vy3297%

EY I X

FUKEBRINICESY I B Xk
X7 VTIVI—=IVAD SRITMWE—ERZE S ETREER
A novel thiamine transporter SLC35F3: association of its Neanderthal-derived
SNPs with lifestyle-related diseases.

F7 3 ¥ (thiamine : ¥'% 3 ¥ B)) (ZHFEACH I LHD
Yy I Thh, RZThHERERTCHAIERZAL L L
bIZ, BEORZIZE OCERSIZ X 5042 i
BADREEIZE DY L)V = FINER & O E ZRER
ARIT. ZOFT IO EAkE LTE, ATPOT L
W F =2 X B — RUERBBY % 2 1T D 7 W I B kA
(solute carrier, SLC) T& % SLC19A2 (thiamine transporter
1, THTR-1) V* & SLC19A3 (thiamine transporter 2, THTR-
DVONMEESNTEY, M EEMEICB VT
SLCI9A3 23 IRl T C ot # $H\y, SLC19A2 28
MR CO%ZH) & STwnp 7 HEEEEER O
SLC19A2 OZ 5%, HEIRHE & HETE % 04 5 BEARFEREE
M TH 5 HGEELEEDERTH LT T IV
SIS P &I JE 5% #E (thiamine-responsive megaloblastic
anaemia, TRMA) DK & 72 5 Z L SN T\ 5 VY,
SLCI9A3 #{= T DHEREA 2 TdH 5 SLCI9A3 KIFIET
X, BAICHRET BEE1LY = V= v 7 WiE & EPo
JER AR 2328, FLIRHA S /NBIICRET 2561
FATRMEEEAZCHRITRE S HBLL, £ < a/NEM
FTIHTETALY. ZOSLCIY 773 —I12®/T 5
SLCI9A1 |X3EMkHm Ak & L CHRES %25, 77300
FRiEE I 3F2enwZ EE s TWwE Y,

T, COEPLTFTIVEELITFA U MEWE R
Hi%k 3 A S 74 ~ B R 1 (organic cation transporter
1, OCT1 ; SLC22A1) ' %>, #ilGMiEECcF7 I 2
VEEE ) ERIO F FHE T D SLCA4A4 Y R 8L F T
IUVERERE O EAMESIN TS, KT,
2014 N2 F 7 I VEmEEE T RO 2 LS SN
SLC35 7V — TIZJ&$ A #i bk SLC3SF3 122\, £
D—1E RS (single nucleotide polymorphism, SNP) & &
MEZHLETZAGEGEERE DMLY, BLUOETY
T NZBTBZDHIENTO L A4 TIZOWTHRMNT 5.

SLC35 7 7 X ) — 1 3EH LA EM Ok 1D 5

i 54K (drug/metabolite transporter, DMT) D —FHTH 1),
BEERTA~GOTHOY 7773 =231 DX
W=D ENTS (M), A~DOH T 773V —
121E, AR S B\ T TV D BRI A R O JEUR &
RAHMER I L AT Nk d e OfEX 7 LA F K
iy % AR Y B R AL A BV S L B3 M e R
(3'-phosphoadenosine 5'-phosphosulfate, PAPS) % fifi 3% 3
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1 SLC35 7 7 X — DRt
RAB L ZNZND RefSeq D7 I/ BEELH] % b & 12,
Clustal Omega % FI\ > T B £ (Neighbor-joining method,
NI E) X OFER L7z, R L gk,
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% PAPS B sk 22 /NI R ATP Hiiak ik 2929 70 278
BLTWSEY, —J E~GZIV— T OEM%EEDE%
HEHIZOWTRIZEAEHLRIZENTELT, 20
BREIZOWTOHEGE L\, F 7 IV— 72O Tl
W7 CEIERAROTIETH Y, FEHIAH 2 A
WEENBEIEDIRBEINTNE Y, FZL—7121F6
DOBIZTHIEL TVBEH, ZDL L HHBRIFRN T
HBHDIZR L, SLC35F5 (XAHICHEB L CTw5b ¥, F
TW—="T A IN=DREITNZDOWTZF OEERIIAIT
& 5HH, SLC35F2 3 %2 SLC35F5 3 1348 Al o 14
FHR PUEMEIER ORI L TV 5 2 & hHds

ENTWA, SLC3SF3 IZ oW T bk E AR
FTHo72N, 2014 F I OBEFEWHF T I Vi
EEEEFEOL LB, ZOSNPAEME) A7 &
WL TWDZEDHE S,

Zhang 513 %, KEHY VT4 T TI2BIT S 5 TTALL
ro7IA4=) r T BEER R E L, M RKB
2 FFO L H % i3 % phenotypic extremes i % F \»
TH TN v TR 772 Thbb, RRIIIE DK
EB L OEEENEN S5 N—X 7 4 VOB ks
PORAE L7257/ 5 DNA 7= )VIZDWT, SNP 7 L
AL BT 27940 T RATH 2 LI2LY, EIE
OF 727 A7 HTF & LT, SLC35F3 #f{xT @ SNP
EDOBGEME A S 20 L7z,

72 X072 1817514104 13 SLC35F2 D A >~ b o >
2D SNP TH V), KIMLERET C 7 LV EFOWERE )
ZOIZR L, BIEFTEEICT 7L IVOKREER
T-HL(T/T) OEE DB L TW7z (p=0.029) . [fiE %
HENIEE E LCEHE L 7234, T/T S EdmrRT
W, PUHEEA ME (systolic blood pressure, SBP) & 55k #A
IJ£ (diastolic blood pressure, DBP) 25& & (2347 L C L
ALTW(ZNEFNp=0.016 &£ p=0.030). 5,
ek F 7213053 — 1 v 30 27,000 ALLE O R A %
IV E LIS &R BRI A H g3 ER
IV — 37 AL T®H S International Consortium for
Blood Pressure Genome-Wide Association Studies (ICBP-
GWAS) 707 7 LI X BHRT— 4 5, 1517514104
D 17,474 bp FIICALET 5 1516842784 (C>A) b F 72
M EBEET 2 2 EARWAEZEN, ZoRE ML R
DY T4 T T OREREERTHHER S N

Z @ SLC35F3 #fnfHEIE G ffh 1q42 DB X Z 420
kbp D FHIKIZ & V), B E: Saccharomyces cerevisiae @ 5~
T 3 VAR E (5T Thi74 BT & HWHEMEZ
L TWwA, FEEE, KBS Escherichia coli 12383 &
72 SLC35F3 EIn T WS F 7 I ViakiEt 2 =9 &
EDIZ, 1517514104 DEMEY A7 BT 7L VDK E

MY 7R 427

BHE TR (T/T) CRRMEROF 7 I VEEFEKT LT
W7z (C/C EIETAL : 114.520.63 pg/L, T/T #Efn TR :
101.2£0.69 ng/L, p=0.030). 7272L, THOFT7I L
NVIZIEFEHEHAANTH Y, MO F 7 I v lkAg
(SLC19A2 B L UV SLCI9A3) DEERTHALND L9 &
FRSFEREAM & BET 2RE (NEZ O E VM, ~
~ b7V ME, CEFERINERER, 7o) F fE, b
FUAT ) CERE) & OBEMEIIA S LTV,

FTIVORZIZEY, CIERIE R GRERA) &
FR (BERS) OW T TIERYAE LS Z LA snT
W5 FT7IVRZEMEEOBGEICEL T, &
MAE LS & 2 AR IS SRR BOS DIR T 25 7 X~
BHICIVWEINDLZEPRESNTEY O, F7-
CD36 (JeliR ~ 7 > 21 7 — ) RO &1L B A
J84E 7 v b (spontaneously hypertensive rat, SHR) Tld 7
T3 YOI X VILEE 7V a— 2 ERE O
AYETEXLIEPMESNTL Y. 22T, BT
RT7 B LB OWEE 2B\ T 1517514104 D
MEY) A7 BT 7 LIVAS, 2B IMEIRPUREL (systemic
vascular resistance index, SVRI) ® 4> & — a1 & R
# (stroke volume index, SVI) @ E&F FEH 2 b L A2
£ % DBP DZEALR A b L AIREIZ L 5 DBP LA 7 &
FT I R ZEBET L BEEOGINE T E Tl &
N7zZ &1, SLC35F3 12 & A5 7 3 VEkEA & IE &
B L CWAZ EDEMITELR > TS,

O CHEE SN EIE & B % 2 D0 SNP
(rs16842784 & rs17514104) X & b 2 SLC35F3 iz T
FEDOA > ary2i2dD, FZOBETIZT LIVE
H1Y 7 B AIGHT (allelic expression imbalance, AEI) %
#2297 SNP (1510910399 & 1512029247) b F72 14 ~ b1
VOWIREENTWS, TOAEIOY— 7 LEIEY
Ay L b= 7 IXFEBIZAELTTBY, 2t o SNP
12XV SLC35F3 OB E DY Al A2 21T Twnwb Z
ERRL TS, ZOHEMERNZRERIZEZ S GBI
ATIALT v TIZE B DTHY, SLC35F3 D RefSeq
(NM_173508) & 5EHLBCLY! ¥ 7 (expressed sequence tag,
EST) D7 74 ¥ A ¥ MNMghrrs, =7V 1~3T
I OB ERSEZ A LIV ATIA Y
YIN)T Y RDBELLZEDPHEI N TS,

222D SLC35F3 I U724 XY o e &
MEFE) A7 EDEDLYIZONWTELEDZ. ZTD
SLC35F3 I T DI VY 21200V TIEZEDHk, D
I ALY ANY T b (1s34032258) A HE o) R ik
(Han Chinese) £HICB W THILEY A7 EEBRL T
WD ZEN2016 FEIIIRE SN, Fo, Mich S
? SLC35F3 122V, MERIF IR A5 R ) v 7 v
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1R b | SLC35F3~M3E A

SLC35F3 12/8) 7> b

2 SLC35F3 {2

BEFAUTE (T7UL) KELD
l F7IURYRAHDIET
MR E HREAODF7IVERT
o AR EME DL (]SCC255.165) | 2
A MLREMEDLER
BERE DA EniEm
l 25 MEERDET
v EEmME nELR. ShE v

HEU7A XY PO EGEIMETED A7 L DD Y.

SRR X D ERE. SCG2 - k2 L b7 = 11 (Secretogranin 1I) .

Fo—2%97% oGy
ZENTWS

—J, = IR RO 28,000 A% x5
2, AT v TNy — VAL @ETAERIIOWTET
71V 7 KD 1000 DL E O ERBTRN K 5 % 5-F % 47
Hr L 72 2016 4E @ Simonti 5 D& L * T
WV — v N Bl fkv 72 SLC3SF3 T D4 ~ b
> 2 @ SNP (rs12049593) BB AN D & V87 H - 5
0 —RBEARAREEEL TVDL I EPHESIRLTY
A, 3=y X IZBITAH D SNP DI 5.0% T
HY, ZTOSNP & EHVEEATE (P>08,D=1) &
IRTNY T 2 MAS, HALE, N, EoMmomMikic BT
LA NYOI NV —~— 7 OB AL I
TWh., INHOBRETTFT7 I YOFHENETT 5
&L RERBRZNIC L AERZ EAL S 5 0] B
H 57z, RAMCEBRE O E & B ICFWREREIC
E0F7 I VRHEMET LZBARAOEAETFIZB Y
T, ZOTLLADEE) AZ#EINKET 2% >723 0
EHEZEL TS

D SLC35F3 W L TIE, AV A2 7L LD
AL THEIST LIVOFIE b HE SN TS, BEAo
F7 I VEERTH D SLCI9A2 #inT- % & tefHis I
W7 T ANOERTIEORERIRE ZIT T 52 LM

TEJR & B9 4 SNP 25 H W

NTWBA* 2D SLC35F3 D #E(EFEHICE LT
LRI, T V7 ATIEDRERZZITTWAE I D

43) 44)

MEENTn 5 X 5|2, SLC35F3 & 92% D #
FE % Fo/85 0 7 Cd 5 SLC35F4 = &L £
72, W7 VT ATHISAISERE N TnwE %

TR 223 EEIZ BT 5 3,823 AD&ET ) AT —%

T, AT YT

EXRT VTNV —VAEGEOHRANDT ) AT =5 %
fEHT L, SLC19A2 & SLC35F3 3B & UF SLC35F4 @i It
INTTE AT RBEE L 722022 0 Ma 512 X B30
Tld, SLC35F4 OEInN7 0% L T34 T v TIVY —
WVAHETHY, SLCISF3 D@EeNTa s 4 7H 7z
HRADLDTH LA RN N L2 HEL T D
INHEDOFT I VR DbLEMLTFNED ;%7’
PTATEDOEREZITTELANZALIEIAHTH
L, FOEEIZGIL L T A SNP OIS I X ginE ]
HIAF CTCF #& & EBAIR°, TNy ¥ —, JuE—%—
GEOHEHIZL A Y MBEENTVWELEI D, 20O
HIGE T LV SR FRBUSZE L Tw A B EAR
WENnb, —J, LFo Simonti & DY THE S
N 72SLC3SF3 D K # AN K Y A 7 TSNP T & %
1512049593 &, EEIZHLL TV 7 A5 LD 130
kbp LiEiZH ), W7 V7 ATIRIEDERZ T T
Ve

Ma 5 O #5412 X i, SLC19A2 & SLC35F3,
SLC35F4 DWW NOHEETTH I HOMIs/ N7y
A TNV ITERNEERCHR 7 O 7 THADEN & AR
FEOBEIELTBY, TORLEHEINTET
Wb, /T VT THEDIL L ATDhNA L) o720
BEBLZ1HERTHL I END, ORI L
DFEBEZNICELLEEFOELICL L L DTIE W
boLEZ LN, HEWITER EORTFAIHE T &
ol RESHER SN TWE, 22T, 7 A
HNDT ) 5 TIlEZ O SLC35F4 D715 4 7
RO N Lholzcl b, WTITNERIDT
AN A NG LD 3 HFEYU LRGN D&
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EZONDL. FTT7 I VI RIEIHINER 2 & EAR R
THEHBOSIC D BEREEHEZRIZLTRE I EH
5 WA NFEOMER -5 T KEPSET Y
TICHEA T & ZNTRER L F D E N E O REIZHE
BL, FORBEIZHEIGT 72012215 DBETIZIE
DFEIRDPE AT RREDSEZ SN TS,

D X 912, SLC3SE 7 7 3 ) —D % OFkREE
FBBHEINTBL T, ZOEKICBITLEEHIZON
TOARMELL . SEFEN L2WFZEIC L ) S A
ENTFT I VAR E GO, SHROMFEOMEE
L7z,

Key words :SLC35F3, thiamine transporter, SNP,
hypertension, Neanderthal

Department of Health and Nutrition, Faculty of Human Life
Studies, University of Niigata Prefecture

Shin Kamiyama, Keiya Iwaasa, Yuki Saito-Matsuzawa,
Hideyuki Sone
EIRCLNNE N L R St 85 e e
il R, E ER ORE RS BIR

S

RAT
FZRARHS - ST _E D% L

(2023.7.4 ZAF)

X ®m

1) Labay V, Raz T, Baron D, Mandel H, Williams H, Barrett T,
Szargel R, McDonald L, Shalata A, Nosaka K, Gregory S, Cohen
N (1999) Mutations in SLC19A2 cause thiamine-responsive
megaloblastic anaemia associated with diabetes mellitus and
deafness. Nat Genet 22, 300-304

2) Fleming JC, Tartaglini E, Steinkamp MP, Schorderet DF, Cohen N,
Neufeld EJ (1999) The gene mutated in thiamine-responsive
anaemia with diabetes and deafness (TRMA) encodes a functional
thiamine transporter. Nat Genet 22, 305-308

3) Diaz GA, Banikazemi M, Oishi K, Desnick RJ, Gelb BD (1999)
Mutations in a new gene encoding a thiamine transporter cause
thiamine-responsive megaloblastic anaemia syndrome. Nat Genet
22,309-312

4) Dutta B, Huang W, Molero M, Kekuda R, Leibach FH, Devoe
LD, Ganapathy V, Prasad PD (1999) Cloning of the human
thiamine transporter, a member of the folate transporter family. J
Biol Chem 274, 31925-31929

5) Eudy JD, Spiegelstein O, Barber RC, Wlodarczyk BJ, Talbot J,
Finnell RH (2000) Identification and characterization of the

Ny A

429

human and mouse SLC19A3 gene: a novel member of the reduced
folate family of micronutrient transporter genes. Mol Genet Metab
71, 581-590
6) Rajgopal A, Edmondnson A, Goldman ID, Zhao R (2001)
SLCI9A3 encodes a second thiamine transporter ThTr2. Biochim
Biophys Acta 1537, 175-178
7) Boulware MJ, Subramanian VS, Said HM, Marchant JS (2003)
Polarized expression of members of the solute carrier SLC19A
gene family of water-soluble multivitamin transporters:
implications for physiological function. Biochem J 376, 43-48
8) Subramanian VS, Marchant JS, Said HM (2006) Targeting and
trafficking of the human thiamine transporter-2 in epithelial cells.
J Biol Chem 281, 5233-5245
9) W (2015) KEMY & 3 VHOBEWRIUCED S 7
YAR—=F =B T 7NYTT 51, 201205
10) Debs R, Depienne C, Rastetter A, Bellanger A, Degos B,
Galanaud D, Keren B, Lyon-Caen O, Brice A, Sedel F (2010)
Biotin-responsive basal ganglia disease in ethnic Europeans with
novel SLC19A3 mutations. Arch Neurol 67, 126-130
11) Zhao R, Goldman ID (2013) Folate and thiamine transporters
mediated by facilitative carriers (SLC19A1-3 and SLC46A1) and
folate receptors. Mol Aspects Med 34, 373-385
12) Chen L, Shu Y, Liang X, Chen EC, Yee SW, Zur AA, Li S, Xu L,
Keshari KR, Lin MJ, Chien HC, Zhang Y, Morrissey KM, Liu J,
Ostrem J, Younger NS, Kurhanewicz J, Shokat KM, Ashrafi K,
Giacomini KM (2014) OCT1 is a high-capacity thiamine
transporter that regulates hepatic steatosis and is a target of
metformin. Proc Natl Acad Sci U S A 111, 9983-9988
13) Nabokina SM, Inoue K, Subramanian VS, Valle JE, Yuasa H, Said
HM (2014) Molecular identification and functional characterization
of the human colonic thiamine pyrophosphate transporter. J Biol
Chem 289, 4405-4416
14) Miura N, Ishida N, Hoshino M, Yamauchi M, Hara T, Ayusawa D,
Kawakita M (1996) Human UDP-galactose translocator:
molecular cloning of a complementary DNA that complements
the genetic defect of a mutant cell line deficient in UDP-galactose
translocator. J Biochem 120, 236241
15) Eckhardt M, Miihlenhoff M, Bethe A, Gerardy-Schahn R (1996)
Expression cloning of the Golgi CMP-sialic acid transporter. Proc
Natl Acad Sci U S A 93, 7572-7576
16) Guillen E, Abeijon C, Hirschberg CB (1998) Mammalian Golgi
apparatus UDP-N-acetylglucosamine transporter: molecular
cloning by phenotypic correction of a yeast mutant. Proc Natl
Acad Sci U S A 95, 7888-7892
17) Ishida N, Yoshioka S, Chiba Y, Takeuchi M, Kawakita M (1999)
Molecular cloning and functional expression of the human Golgi
UDP-N-acetylglucosamine transporter. J Biochem 126, 68-77
18) Liibke T, Marquardt T, Etzioni A, Hartmann E, von Figura K,
Koérner C (2001) Complementation cloning identifies CDG-Ilc, a
new type of congenital disorders of glycosylation, as a GDP-
fucose transporter deficiency. Nat Genet 28, 73-76



430 FE YR

19) Muraoka M, Kawakita M, Ishida N (2001) Molecular
characterization of human UDP-glucuronic acid/UDP-N-
acetylgalactosamine transporter, a novel nucleotide sugar
transporter with dual substrate specificity. FEBS Lett 495, 87-93

20) Suda T, Kamiyama S, Suzuki M, Kikuchi N, Nakayama K,
Narimatsu H, Jigami Y, Aoki T, Nishihara S (2004) Molecular
cloning and characterization of a human multisubstrate specific
nucleotide-sugar transporter homologous to Drosophila fringe
connection. J Biol Chem 279, 2646926474

21) Ashikov A, Routier F, Fuhlrott J, Helmus Y, Wild M, Gerardy-
Schahn R, Bakker H (2005) The human solute carrier gene
SLC35B4 encodes a bifunctional nucleotide sugar transporter
with specificity for UDP-xylose and UDP-N-acetylglucosamine. J
Biol Chem 280, 2723027235

22) Kamiyama S, Suda T, Ueda R, Suzuki M, Okubo R, Kikuchi N,
Chiba Y, Goto S, Toyoda H, Saigo K, Watanabe M, Narimatsu H,
Jigami Y, Nishihara S (2003) Molecular cloning and identification
of 3’-phosphoadenosine 5’-phosphosulfate transporter. J Biol
Chem 278, 25958-25963

23) Kamiyama S, Sasaki N, Goda E, Ui-Tei K, Saigo K, Narimatsu H,
Jigami Y, Kannagi R, Irimura T, Nishihara S (2006) Molecular
cloning and characterization of a novel 3’-phosphoadenosine
5’-phosphosulfate transporter, PAPST2. J Biol Chem 281, 10945—
10953

24) Klein MC, Zimmermann K, Schorr S, Landini M, Klemens PAW,
Altensell J, Jung M, Krause E, Nguyen D, Helms V, Rettig J,
Fecher-Trost C, Cavalié A, Hoth M, Bogeski I, Neuhaus HE,
Zimmermann R, Lang S, Haferkamp I (2018) AXER is an ATP/
ADP exchanger in the membrane of the endoplasmic reticulum.
Nat Commun 9, 3489

25) Schwarzbaum PJ, Schachter J, Bredeston LM (2022) The broad
range di- and tri-nucleotide exchanger SLC35B1 displays
asymmetrical affinities for ATP transport across the ER membrane.
J Biol Chem 298, 101537

26) fLAH,  VHEREF (2008) #5 X 27 L A F Fii%fk - PAPS Hipk
RIC L BHES A ORI, B EALIRREH 53, 1486-1494

27) Gillissen B, Burkle L, Andre B, Kuhn C, Rentsch D, Brandl B,
Frommer WB (2000) A new family of high-affinity transporters
for adenine, cytosine, and purine derivatives in Arabidopsis. Plant
Cell 12, 291-300

28) Nishimura M, Suzuki S, Satoh T, Naito S (2009) Tissue-specific
mRNA expression profiles of human solute carrier 35 transporters.
Drug Metab Pharmacokinet 24, 91-99

29) Winter GE, Radic B, Mayor-Ruiz C, Blomen VA, Trefzer C,
Kandasamy RK, Huber KV, Gridling M, Chen D, Klampfl T,
Kralovics R, Kubicek S, Fernandez-Capetillo O, Brummelkamp
TR, Superti-Furga G (2014) The solute carrier SLC35F2 enables
YM155-mediated DNA damage toxicity. Nat Chem Biol 10, 768
773

30) Zhang S, Li Q, Yuan H, Ren L, Liang X, Li S, Lv S, Jiang H (2022)
Solute Carrier Family 35 Member F2 Regulates Cisplatin
Resistance and Promotes Malignant Progression of Pancreatic

(vy3297%

Cancer by Regulating RNA Binding Motif Protein 14. J Oncol
2022, 5091154

31) Kotolloshi R, Hélzer M, Gajda M, Grimm MO, Steinbach D
(2021) SLC35F2, a Transporter Sporadically Mutated in the
Untranslated Region, Promotes Growth, Migration, and Invasion
of Bladder Cancer Cells. Cells 10, 80

32) ML, vEAAEE PGSR, IR, HRIEAT (2016)
SLC35F2 OFEBURER OB HEL 8 3 > 25l As AARZ o> 7
74 F = TR KT R2E. Trace Nutrients Res 33, 80—
86

33) Matsuyama R, Togo S, Shimizu D, Momiyama N, Ishikawa T,
Ichikawa Y, Endo I, Kunisaki C, Suzuki H, Hayasizaki Y, Shimada
H (2006) Predicting S-fluorouracil chemosensitivity of liver
metastases from colorectal cancer using primary tumor specimens:
three-gene expression model predicts clinical response. Int J
Cancer 119, 406413

34) Ly, EIRSEST, AREHT, BAFH— (2013) Kb
fa\Z 815 % SLC3SFS #ikfk D 5Bl L 5-fluorouracil 21412
2V ARAENERRE4, 137-145

35) Zhang K, Huentelman MJ, Rao F, Sun EI, Corneveaux JJ, Schork
Al, Wei Z, Waalen J, Miramontes-Gonzalez JP, Hightower CM,
Maihofer AX, Mahata M, Pastinen T, Ehret GB, International
CFBPG-WAS, Schork NJ, Eskin E, Nievergelt CM, Saier MH,
O’Connor DT (2014) Genetic implication of a novel thiamine
transporter in human hypertension. J Am Coll Cardiol 63, 1542—
1555

36) Arora S, Lidor A, Abularrage CJ, Weiswasser JM, Nylen E,
Kellicut D, Sidawy AN (2006) Thiamine (vitamin B1) improves
endothelium-dependent vasodilatation in the presence of
hyperglycemia. Ann Vasc Surg 20, 653-658

37) Tanaka T, Sohmiya K, Kono T, Terasaki F, Horie R, Ohkaru Y,
Muramatsu M, Takai S, Miyazaki M, Kitaura Y (2007) Thiamine
attenuates the hypertension and metabolic abnormalities in CD36-
defective SHR: uncoupling of glucose oxidation from cellular
entry accompanied with enhanced protein O-GlcNAcylation in
CD36 deficiency. Mol Cell Biochem 299, 23-35

38) Zang XL, Han WQ, Yang FP, Ji KD, Wang JG, Gao PJ, He G, Wu
SN (2016) Association of a SNP in SLC35F3 Gene with the Risk
of Hypertension in a Chinese Han Population. Front Genet 7, 108

39) Alba-Linares JJ, Pérez RF, Tejedor JR, Bastante-Rodriguez D,
Ponce F, Carbonell NG, Zafra RG, Fernandez AF, Fraga MF,
Lurbe E (2023) Maternal obesity and gestational diabetes
reprogram the methylome of offspring beyond birth by inducing
epigenetic signatures in metabolic and developmental pathways.
Cardiovasc Diabetol 22, 44

40) Park H, Shin D (2023) Effects of Interaction between SLC35F3
and Carbohydrate Intake on the Incidence of Metabolic Syndrome
in Korean Middle-Aged Adults. Nutrients 15, 469

41) Simonti CN, Vernot B, Bastarache L, Bottinger E, Carrell DS,
Chisholm RL, Crosslin DR, Hebbring SJ, Jarvik GP, Kullo 1J, Li
R, Pathak J, Ritchie MD, Roden DM, Verma SS, Tromp G, Prato
JD, Bush WS, Akey JM, Denny JC, Capra JA (2016) The



975 (9 H)2023)

phenotypic legacy of admixture between modern humans and
Neandertals. Science 351, 737-741

42) Sabeti PC, Varilly P, Fry B, Lohmueller J, Hostetter E, Cotsapas C,

Xie X, Byrne EH, McCarroll SA, Gaudet R, Schaftner SF, Lander
ES, International HC, Frazer KA, Ballinger DG, Cox DR, Hinds
DA, Stuve LL, Gibbs RA, Belmont JW, Boudreau A, Hardenbol P,
Leal SM, Pasternak S, Wheeler DA, Willis TD, Yu F, Yang H,
Zeng C, Gao Y, Hu H, Hu W, Li C, Lin W, Liu S, Pan H, Tang X,
Wang J, Wang W, Yu J, Zhang B, Zhang Q, Zhao H, Zhao H,
Zhou J, Gabriel SB, Barry R, Blumenstiel B, Camargo A, Defelice
M, Faggart M, Goyette M, Gupta S, Moore J, Nguyen H, Onofrio
RC, Parkin M, Roy J, Stahl E, Winchester E, Ziaugra L, Altshuler
D, Shen Y, Yao Z, Huang W, Chu X, He Y, Jin L, Liu Y, Shen Y,
Sun W, Wang H, Wang Y, Wang Y, Xiong X, Xu L, Waye MM,
Tsui SK, Xue H, Wong JT, Galver LM, Fan JB, Gunderson K,
Murray SS, Oliphant AR, Chee MS, Montpetit A, Chagnon F,
Ferretti V, Leboeuf M, Olivier JE, Phillips MS, Roumy S, Sallée C,
Verner A, Hudson TJ, Kwok PY, Cai D, Koboldt DC, Miller RD,
Pawlikowska L, Taillon-Miller P, Xiao M, Tsui LC, Mak W, Song
YQ, Tam PK, Nakamura Y, Kawaguchi T, Kitamoto T, Morizono
T, Nagashima A, Ohnishi Y, Sekine A, Tanaka T, Tsunoda T,
Deloukas P, Bird CP, Delgado M, Dermitzakis ET, Gwilliam R,
Hunt S, Morrison J, Powell D, Stranger BE, Whittaker P, Bentley
DR, Daly MJ, de Bakker PI, Barrett J, Chretien YR, Maller J,
McCarroll S, Patterson N, Pe’ er I, Price A, Purcell S, Richter DJ,
Sabeti P, Saxena R, Schaftner SF, Sham PC, Varilly P, Altshuler D,
Stein LD, Krishnan L, Smith AV, Tello-Ruiz MK, Thorisson GA,
Chakravarti A, Chen PE, Cutler DJ, Kashuk CS, Lin S, Abecasis
GR, Guan W, Li Y, Munro HM, Qin ZS, Thomas DJ, McVean G,
Auton A, Bottolo L, Cardin N, Eyheramendy S, Freeman C,
Marchini J, Myers S, Spencer C, Stephens M, Donnelly P, Cardon
LR, Clarke G, Evans DM, Morris AP, Weir BS, Tsunoda T,
Johnson TA, Mullikin JC, Sherry ST, Feolo M, Skol A, Zhang H,
Zeng C, Zhao H, Matsuda I, Fukushima Y, Macer DR, Suda E,
Rotimi CN, Adebamowo CA, Ajayi I, Aniagwu T, Marshall PA,

Ny A

431

Nkwodimmah C, Royal CD, Leppert MF, Dixon M, Peiffer A, Qiu
R, Kent A, Kato K, Niikawa N, Adewole IF, Knoppers BM, Foster
MW, Clayton EW, Watkin J, Gibbs RA, Belmont JW, Muzny D,
Nazareth L, Sodergren E, Weinstock GM, Wheeler DA, Yakub I,
Gabriel SB, Onofrio RC, Richter DJ, Ziaugra L, Birren BW, Daly
MJ, Altshuler D, Wilson RK, Fulton LL, Rogers J, Burton J,
Carter NP, Clee CM, Griffiths M, Jones MC, McLay K, Plumb
RW, Ross MT, Sims SK, Willey DL, Chen Z, Han H, Kang L,
Godbout M, Wallenburg JC, L' Archevéque P, Bellemare G, Saeki
K, Wang H, An D, Fu H, Li Q, Wang Z, Wang R, Holden AL,
Brooks LD, McEwen JE, Guyer MS, Wang VO, Peterson JL, Shi
M, Spiegel J, Sung LM, Zacharia LF, Collins FS, Kennedy K,
Jamieson R, Stewart J (2007) Genome-wide detection and
characterization of positive selection in human populations.
Nature 449, 913-918

43) Cheng X, Xu C, DeGiorgio M (2017) Fast and robust detection of

ancestral selective sweeps. Mol Ecol 26, 6871-6891

44) Racimo F (2016) Testing for Ancient Selection Using Cross-

population Allele Frequency Differentiation. Genetics 202, 733—
750

45) Gittelman RM, Schraiber JG, Vernot B, Mikacenic C, Wurfel

MM, Akey JM (2016) Archaic Hominin Admixture Facilitated
Adaptation to Out-of-Africa Environments. Curr Biol 26, 3375—
3382

46) Ma X, Xu S (2022) Archaic introgression contributed to the pre-

agriculture adaptation of vitamin B1 metabolism in East Asia.
iScience 25, 105614

47) Manzetti S, Zhang J, van der Spoel D (2014) Thiamin function,

metabolism, uptake, and transport. Biochemistry 53, 821-835

48) Menezes RR, Godin AM, Rodrigues FF, Coura GME, Melo ISF,

Brito AMS, Bertollo CM, Paulino TP, Rachid MA, Machado RR,
Coelho MM (2017) Thiamine and riboflavin inhibit production of
cytokines and increase the anti-inflammatory activity of a
corticosteroid in a chronic model of inflammation induced by
complete Freund’s adjuvant. Pharmacol Rep 69, 10361043



