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Functional Expression of a Dipeptide Transporter Obtained from
Intestinal HT-29 Cells Using Xenopus Oocytes
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Cloning the gene encoding a dipeptide transporter is necessary for understanding the ab-
sorption mechanism of peptides and peptide-like drugs in the gastrointestinal tract. Functional
expression of a dipeptide transporter after microinjection into Xenopus lzevis cocytes was per-
formed using the mRNA purified from human intestinal HT-29 cells. Fifty nanoliters of purified
mRNA (1 mg/mL) were microinjected into healthy cocytes followed by incubation for 4 days in
order to express a dipeptide transporter. Functional expression was determined by a uptake as-
say using 10 Ci/mL (*H)-glycylsarcosine, a dipeptide substate of the transporter. Seasonal vari-
ability and batch-tobatch variability were greater in summer. The usage of beveled mi-
cropipettes improves viability of oocytes at 4 days after microinjection. Expression of a dipeptide
transporter in oocytes after microinjection of mRNA obtained from HT-29 cells was significantly
larger than those after microinjection of water or mRNA obtained from the rabbit intestine.
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Figure 1—Method of functional expression of ex-
ogenous mRNA in Xenopus laevis oocytes: (A) Healthy
oocytes were harvested from a female frog (B) mRNA
was injected into oocytes with a micropipette (C) Mi-
croinjected oocytes were incubated in the Barth’s
solution for several days (D) Functional expressions
of membrane proteins such as a dipeptide tran-
sporter were measured.
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Figure 2— Batch-to-batch variation of functional ex-
pression of a dipeptide transporter in Xenopus oocytes.
Oocytes were harvested from the same frog in two dif-
ferent days. Each value represents the mean = SE
(n=3t06, *p{0.05).

OYels £4A12] HHAPEE Fig. 29 Jehigich
71583 A= oA I AlE BA (p<0.05)
°o]2}gt batch-to-batch Vs (variability)S #U&
& 9iic}t. b vimd S Pslciol & Ao B
o 23 FLF ATELEE AME3l] 2L ol
Algsjol & Z o2 Almdrt

E3 AL AEAQ 2909 o3 uS HIA=
7% ATt wetA 1de] AA Al oigt tlE
= FaAd Ui 715EdAS Ao Fig 30 vg
itk AEA MBS AN B viaE
FEatrt 590] HEA ZsEde] FvlEn oW
FAE AR} 1090] W thh 0. ol
g AEAL A4 720] Ao FAHA
2 Rk v, E93iAe AT ARAH a%e
2 Akedh 1 99 F2 s v AL 3 vl
= oA BASR= oocyte?] death W2 A
At WA £ o AdYdE 295 7] d8iME
olg|g WSS Eislof 3, 53] 204 mRNA
o 71 xE o ¢ ot AlE g

olglg EAINE aldd] 98l Tate T2 al-
kaline phosphatase® 439 A& 4] A iF
A BEE2A ARSBI oM, 21 2|9 W] WEA
w2l gl SA} Uit ¥ Quick 52
ATEIES) viability:s BE5e] 2450l 5% TIAAS
71319 oocyted M3 F7IHUTHE g o

J. Kor. Pharm. Sci., Vol. 25, No. 4(1995)

fw-'

- FA e

100 |

50

Gly-Sar Uptake (fmol/hour/oocyte)

December February April June August  October

Experimental Date

Figure 3—Seasonal variability of functional ex-
pression of a dipeptide transporter in Xenopus oocytes.
Each value represents the mean = SE (n = 3 to 6).
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Figure 4— Preparation of micropipettes. A capillary
with 0.5 mm internal diameter was pulled and cut.
The tip of micropipettes was fine-tuned in the range
of 20 um of outside diameter and beveled.
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Figure 5— Viability of Xenopus oocytes at 4 days after
microinjection. Treatment of oocytes with bovine
serum albumin didn't improve the viability. There
was a significant improvement on both viability and
variability of expression (*p { 0.05). Each value
represents the mean = SE (n = 5).
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Figure 6 — Functional expression of a dipeptide tran-
sporter in Xenopus oocytes after microinjections of
DEPC-treated water, mRNA from the rabbit in-
testine, and mRNA from HT-29 cells. Each value
represents the mean + SE (n = 5t0 7, * p  0.05).
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