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Abstract

In the present study, eflects of f—alanine, a known taurine antagonist for its structural similarity, on the adaptive
regulation and kinetic behavior of the taurine transporter were investigated in the HT~29, human colon car—
cinoma cell line. Pretreatment of the cell with f-alanine (10 mM) for varying periods from 3 to 30 hrs significantly
reduced the taurine uptake compared to the value for control cells. This decrease in the taurine transperter
activily was dependent on the incubation time with B—alanine, and the maximal down-regulation of the trans-
porler activily was observed in cells pretreated with B-alanine [or 24 hrs (25% of the control value, p<0.01).
The taurine transporter appears Lo bind exclusively with B—alanine in the HT-29 cells since the same concen-—
tration of @ -alanine added in the culture mediwm for 24 hrs did not influence the taurine uptake. Kinelic anal—
yses of the ltaurine transportler activity was performed in the HT-29 cell line with varying taurine concentration
(5~60 pM) in the uptake medium. Active taurine uptake was siguificantly lower in B -alanine pretreated cells
compared to the value for conirol cells in the range of taurine concentration used in the experiment (p<0.001).
The cells pretreated with B-alanine showed a 50 % lower maximal velocity (Vmax, 1.7 2.0 nmole - mg protein -
30 min 1) and a 99 % higher Michaelis constant (Km, 40.3 7.6 pM) than the control values (3.3F1.9 nmole * mg

Drotem

» 30 min ', and 20.3+2.1 uM, respectively). These resulls on kinetic data suggest that B—alanine induced

down-—regulation of the taurine transperter aclivity was associated with decreases in both maximal velocity

and afflinity of the transporter.

Key waords: taunne, taurine kransporter, human colon carcinoma cell line (HT-29), f-alanme, kinetics
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Fig. 1. Chemncal structures of taurine, f-alanine and & —alanine.
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Q1A ehakobd =39 HT-29 4] £ 175 om’ culture flask
oA 10%
vnits/mL pemerllin, 100 Lg/mL streptomycin, 25 ng/mL
amphotericin BE -3 RPMI 16402 AR&-se] naFA] 7
el AE L gd] JEZFE EFE A% confluentdt A
e8] M ¥ F 0.25% trypsine] T-7% phosphate-buffered
saline (PBS, pH 7.4)-& AF8-3l] 441715, G-well plate
9] 7+ well (35 mm dish)el] 2% 16°702] A =& 43 mfoyst
71 Alabslgd ek A ek 5% COp7} 28k 37°C =%k
7lel A =) = gl

p-ebebd g 33k 2Fpel %o 10 mM2] F=2 HT-29
Azl 330 A 75l éi A=) gk &, e} uptake TA &
ZAspglc) vhar A 2 L- o -dEhd 2 3% SRl e
10 mM9] FEE HT-29 V of 24417} FaF A A 2%
52 uptake AL &5l
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Ef2! uptake 24 %’é
HT-29 A = 2 %F g}-23 untake F4-& Tiruppathi
(22)2] ML g8 sl A XS §-well plated]] L5
F 194 =e g AeA A ok A3l el ©] 4% uptake
falg] o4} A2 o) Zhglr) 25 mh N-2 -hydroxyethyl-
piperazine-N’ -2-ethane sulforne acid(HEPES)/hydroxymethyl
aminomethane({Tris, pH 7.5), 140 mM NaCl, 54 mM KCl,
1.8 mM CaCls, 0.8 mM MgS0y, 3.5 mM D-mannitel, 23| 3
49 nM cold B+ & 1 nM “H-gH-$-81(NEN Lile Science
Products, #NET 541). +53 uptalke 2 @& A A]5}7] 24,
G-well plate 25 A E njekal 2 A A G F PRSE o] &5}
o] A EE 23 Mgl 2F wellell 1 mL3 uptake £ &
5 Aol 4] 3083k Wl epate] A E o £ H-el$- o] o] 5
IEE FF, FYAAZ o] 3 Aup2A 4 E AAs2
PBSE AW o] 4 A FE 423y ch 1 mLe] 0.1% SDS -84
2 2 welld] He = )ﬂ&‘jﬂ/ﬂ 022k Hl;ﬂ he] A=zeh
7] A Ao}, AF 2392 scintillation cocktail{Beckman,
#581254710] 321 vialel] 711, liquid scintillation courter
(Beckman, LS6200)& A}J‘?‘-E}Cq 382k radicactivity & =4
st
elrel A S A HehA) oba v Fike] o HT-29
Az R o] 54 el uptake g2 NaCl 91 589 choline
chloride uptake 898 71421 Ao A S 59i o],
=2 e} uptake 3F2 Nalle] Z2] 1= uptake 224 o
A &A% & yptake 3+o4 NaCl 4l choline chloride?}
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Fig. 2, Prelreatment time dependency of the B-alanine induced
inhibition of Laurine uptake in the HT-29 colon carcinoma
cell line.

Values are mean+SE from a single expenment done 1 Lrip-
licate Cells were pretreated with B-alanine (10 mM) [or varving
periods, and uptake of taurine (50 nd) was measured using a 30
minute meubation. “I1 taurine concentration was maintained al
1 nVl in the uplake sclution.

|, "Sigmificantly difforent from the value for control cells by
Student’s ¢-lesl at "'p<005, und "p<00l, respectively
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Fig. 3. Effects ol B~ and & ~alanine on taurine uptake in Lho
HT-29 colon carcinoma cell line.

Values arc mean®=SE from a smngle experiment done mn trip—
licate. Cells were prelreated for 24 hr with b-alamne (10 mM)
or @-alamne (10 mM) Following lhe pretreatment, uptake of
taurine (50 nM) was measwred using a 30 nunute incubation.
*H tanmrme concentration was mamtained at 1 nM in the uptake
solution.

“"Sigmlcantly different from the value for control cells by
Studenl’s f-test at p<0.001.
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Fig. 4. Influence of B—alanine preireatment on active taurine
uplake in the AT-29 colon carcinoma cell line.

Values are mean*SE from Lhree separate expenments done
in triplicale Cells were pretreated with B-alanine (10 mM) for
24 hr Following the pretreatment, active uptalke ol taurine was
measured over a taurine concentration range of 2--60 pM using
a 30 minute incubation. TH latrine concenbralion was maintained
at 1 nM in the uptake selution.

*"Significantly different [rom the value for conirol cells by
Student’s £-test at p<0001.
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Fig. 5. Lincweaver-Burk plot of aclive taurine uplake in the
B-alanine pretreated or control HT-29 colon carcinoma cell
line 4 days after seeding.

Yalues are mean T SE from three separate experimenls done
m inplicate. After pretreating the cells with B-alanine 10 mv}
for 24 hr, uptake of taurine was measured over a taurine concen—
tration range of 2~ 60 IM using a 30 minutes incubation *H tannne
concentralion was maintained al 1 nV in the uplake solution.
The uruts for V and S are nmele Laurne - mg protein - 30 min
and BM, respectively.

Table 1. B- Alanine induced changes in the Vmax and Em
of the taurine transporter in the HT-29 colon carcinoma cell
Iine

Control B-Alanine
Vmax (nmole/mg/30 min} 33%19 17=20™
Km (aM} 203221 40.3=7.6

Values are mean=SE from three separale experiments done
i Inplicate.

*, "Significantly different from the value for control cells by
Student’s t-test at p<0.05 and ""p<0.001. respechively.
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