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Abstract

Sialic acids are nine-carbon sugar acids, and are found widely distributed in animal tissues. In
human, the brain contains high concentration of sialic acids, which are vital for neural transmis-
sion. The transport of sialic acids in vivo is carried out by the multi-pass membrane protein, NanT,
a membrane of the SLC17 transporter family. The loss of function of NanT will cause salla disease
and infantile sialic acid storage disorder. However, the structure and mechanism of the sialic acids
transporter remain unknown. In this study, we clone and express the NanT protein. Combining the
affinity and size-exclusion chromatography, we obtain the high purity of the target protein. Our
results provide a basis for further exploring the structure and mechanism of the sialic acids
transporter, NanT.
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SR EREZERE R M A S FIER A EE ANanTH 3 4. NanTEHRSLC17RiE#BAER
M—5R, BRIIRERSEFFHIER UL ELERRIA B XL AMERRZLZAEANSH UL
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1. 818

BHESH IR R T 1 KR E A WRESE, X SOESE & B e /eI A L B IR R T o MR R
M EA LR ENEE S A, 8 A TEREEE I B b [1]-[3] . BR TRV R R B AR IR M )TV AT
TEME, BB AN TR — e ) A AR B R . N, R YRR 0 A 7E N S I 2 4R i 1 R
AT DU I TR A G, TR F AT HE R SUR 7R LREA R R X R R ) B8 BELAG — Le 3R S 1 48
Ja 1] I AE ELAE FH[4]-[6]0 5346, KB AR IR A7 76 T /NBRES JEC I LA B 2 40 M 1 J2 58 boxot e R )98 1
Thie BA EIAEF[7] [8]. i i it 55 5 M i e 0 2 RE e A 20 AT i 1 o] BB M [9]-[12] . FERERS6AF T, P
TR 2 5 R G P8 s o — Lo pE B8 P o A S R 1, G SRR VR RO, VERAE I SR o FLRE
JFF A B 2% R S AAIR , IXORE R B 2 A DR P B AR PR [13] [14]. Rk, W UMV R B 18 1R B
AR EZENAEY R L.
2. M55
2.1. FERERAE EHFER NanT WEE R EERIERBAAE
2.1.1. EEy

IR A EEEE U SL(PCR), FRATAKIAFT B8 B R 3R A5G T R IR 3% 12 (A 25 (1 NanT 5L . did
4 Primer Premier 5.0, &1 5|08 T AR, FRATE T T 40 F 51 (CRARI /- RoREE VI &S, 5140 H
PR A E B ) -

F: 5-GGCGCGCATATGAGTACTACAACCCAGAATATCC-3'

R: 5-GACGACTCGAGTTAACTTTTGGTTTTGACTAAATCG-3'

2.1.2. PCR =¥y E, E§YISERE
JE I B R A I LUK R AT 43 B A PCR H AR = 4% 1, SR A 1T H 26 PR RIS (TIANGEN i
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iR 5) . PCR [l H A4 55 8k P22b 435I Ndel il Xhol (Takara 2 al)#EAT SUGEY) . V)R
REFE 37°CHER A AT, I 1) 4 /N o YD (97 #0ilid S 4% PCR MV ) b
(AR AR IR AT 3B [ b7 (Takara 23 @] Solution | RF &) . R NTEIR KR 10 /N,

2.1.3. EESYEL

HUH DH5q /32 241 i (—80 C ¥ A7) B T-UK 1= 10 min s FL AR SR 5 ¥ 2 7= A 3 I N IR Z 25 4 i
UK L E 30 min, 42°ClEIEKB P 90 s, vK EFRE 5 min. fEEEF T/EGH I 200 pl LB #5355
Ko 3TCREPRREFE(200 rpm) 40 min 5B BRI SRR S 2 R PUAE = A LB B 78 1h b, 37°CHE 7=
LR BTN
2.1.4. HRER BRI TRRMETFIE

HUH 57240 P PR, BRI 5 M EBEE T 5 ml S RSP LB B9/ N, RIEE TR,
37°C, 220 rpm KiFE 12 /N A A SREUTURL D BR4% B TURL N B A D BRORIR) . 32 5 B iR %
MR 19 (1 PCR A2 /5 EAT FHE I I%, 97714 S 1) B 1 o B AT AR B8 R

2.2. ERERFEEER NanT HIRIAS 4L

2.2.1. ¥4 BL21 E#RHFHITAEIES:

B IE A B ORI RS AL K AT B BL21 RIA Wbk, 37T CRIFFMBEFERG, BUAEET 6 ml &4
FORPIMER) LB Bi /N R, ARIBE TR, 37°C, 220 rpm 3537 12 /NI A 4. k88359 K3 6
(L5 LAK)LB K5 %krR, 37°C, 220 rpm K5 3# 5 OD600 = 0.8 £ 4 . FEIREIRE] 16°C, I 1 mM i IPTG
BT S RIE, 220 rpm 4k£L1E 3R 20 N/ . B50A1 6000 rpm B0 8 min WA K IGAT B, SRS RWCEE S
(4 & 1] binding buffer (20 mM HEPES pH 7.5, 150 mM NaCl) &, % 5 B (5] 2 ke br b, R i s
TR T AR AT R o R P B A S B B TAERS (8] 5 min, TAE 2s, &k 4s, Th% 42%. WG
IRE 4% BR 1.5% 0 23577 DDM. B T Hed A =i TR . 3hf5, 18,000 rpm 50> 40 min B Fid .

2.2.2. NanT BEAREMEH

ATE SR NP SERUZNTAE(NTA) BT R A 44k, 4E A binding buffer (20 mM HEPES pH 7.5, 150
mM NaCl, 1 mM DDM)FitE+, SAEE.L EIEREIEREH . EiE5ERUE, H binding buffer it
FET 20 MERFR, #RJ5 A washing buffer (20 mM HEPES pH 7.5, 150 mM NaCl, 1 mM DDM, 20 mM
iminazole) ¥t 10 MEAAF 2B 445 H . B¢)ri H elution buffer (20 mM HEPES pH 7.5, 150 mM NaCl, 1 mM
DDM, 300 mM iminazole) ¥t /i H 1 .

2.2.3. NanT ER KB PRFEH

WSCEE I E 0 2R R IR 4 (milipore) ¥ 45 25 1 mil, B 30 wl TEV B AT HE it AR U)ok bk L 1R
iR, BEY) =9 Superdex™200 (GE Healthcare) 7 ¥ i it 7k A7 #E— 0 4lifh, 2ty 20 mM HEPES
pH 7.5, 150 mM NaCl, 1 mM DDM, ¥ii# A 0.5 ml/min, #J5H SDS-PAGE % e F A4l .
3. R EItE
3.1. nanT EF 1

FATCLR AT B BL21 WMk AR, I PCR e, K1 /4K NanT HH (496 M FERRRAE, 3t
1488 ANGHIERT) ) g AL, Fa i B I e F VAT 2 B A DI (14] 1), DNA 734l Be#E DNA marker
1000 bp~2000 bp Z [A], %7 1500 bp & Fi .
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3.2. NanT EBHRIE4{L

R NP SERUZHAERRATN NanT 8 [3EET TR i4litk, 4RJ5 Al Superdex™200 (GE Healthcare) /)
Tk F AT — DAk, HEiEid SDS-PAGE FLUKAT I & (Al fE (1] 2), [ FRATTEAT 2 OKF 525,
ff e AL BRI B R N H AR B A

3.3. W5 NanT ERF EERBRIGIFEMFR X

FEVRN, MEVRR & B O3 T DUA AR 22 A B4R . RO B b, (AR VUL 7 T XA D ]
P 508 B T30 o« BAEAR 22 ) 22 AR 1 SCHIS S DG Ao A 285 VR o VR 5 B RAGL Ui [ 15]-[ 18]« N B
2 M Js R T R B MV R, e N E DR R SR L R BUN[19]. M,
PRI A B AR K E-RFE R AN P-UE 483K, EAITRENS YU R D 4 IR 2 T A MV R . X LI RN SR B
ER & TR EE M A B, SRR, WEYMRES, Mgt , mEER[19] [20]. KK
B MR X T P R AR L A 1 SR EDGES B S AR, Bk S SR R A DI 9R [21]-[23]. A
SRR BL T & A i KT BBV R , X S Y R S T 22 A% BT B BRI [24] 0 T MERIRIN) 2 20
AR SRR RE AL, MR 5 e S I R O B 4 e BT, IR R G A R B IA R B
BEAM,  ANTTIk B2 G NS B KI[25] [26] -
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Figure 1. Amplification of PCR gene nanT in Escherichia coli
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Figure 2. NanT protein Superdex™200 (GE Healthcare) molecular sieve and
SDS electrophoresis map
[ 2. NanT 2 & Superdex™200 (GE Healthcare) %> F & E & SDS k&l
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