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Figure 1. The structure of ybiK-yliABCD operon. (A) The order, size and products of the genes, and the location of
the promoter suggested by GenBank and EcoCys were diagrammed. The region of DNA deleted in our Ayli(A-B)
mutation is shown by the bar above the genes. (B) The predicted structure of YIIABCD transporter.
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minimal medium. At the time indicated, 2-ml of culture
was subtracted. ODyg;o Was measured using 1 ml of the 2
ml-culture.  Another 1 ml was centrifuged and the
concentration of glutathione of the culture fluid was
measured with glutathione reductase.

4 00- Figure 2. Glutathione concentration of the culture media.
= 250- Strains SI37 (Aggt Ayli(A-B); red square), S149 (4ggt; blue
T 200- square), SH1555 (pACYC177:ybiK -yliA'B*C*D*/4ggt
S 150- Ayli(A-B); yellow triangle), SI1103 (4yli(A-B); blue circle),
2 i and S1104 (ggt™ yliA"B; green circle) were grown in 100 ml
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Figure 3. Glutathione uptake in a transporter
assay. Strain SI35 (4ggt Ayli(A-B); green
circles), SH703 (4ggt; yellow circles), SH1552
(PACYC177::ybiK* -yliA"B*C*D*/Aggt
Ayli(A-B); pink squares).

MNi(A-B)EZDFHEAN N5 FF 2 RE~DEE RO KRE 7 V2 T4 S
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D95 D8, Ayli(A-B) Aggt AgshA (SI100)Bk D EEIRPNICIZEERR TE 2 WB D 7L X F 4 3
ERL T2, A(A-B)YERIT, yhiK™-yliA'B*C'D" % #5SpACYCL77 TIHEEHT 5 & HAl
SH7=7(strain SI154), ybiK'-yliA'B'C & ff SpACYCLT7 Tik, Hili & 417274 7= (strain
SI1153).

YIABCD }F Z > R =5 —IZJ & 25 F 22 DI Y AABRIZ 14 ATPase FEH U ETH
& ATPase MLEAINT/SLHE, YIABCD b7 A=y —IZ LB /s F A0
Y AT AT T B Z T ~7=, YIABCD b7V AKR—H —Z LD 7 NVZ2F 4 DH
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Figure 4. Accumulation of glutathione in the cells
grown in minimal medium supplemented with 1 mM
glutathione. Strains SI1100 (pACYC177/4gshA Aggt
Ayli(A-B)), SI109 (pACYC177/4gshA Aggt), SI153
(PACYCL77::ybiK*-yliIA'B*C*/AgshA Aggt Ayli(A-B)),
SI154 (pACYC177:ybiK -yliA*'B*'C'D*/AgshA Aggt
Ayli(A-B))  were grown in  minimal medium
supplemented with 1 mM reduced glutathione for 12 h.
The amount of glutathione found in the cells was
expressed as relative to strain S1154. Seventy four
nmole of glutathione per mg-cells were found in strain
SI1154.



Figure 5. Effect of verapamil on glutathione
uptake.  Glutathione uptake of strain SH1552
was measured in the absence of verapamil (pink
circles), and in the presence of 10 mM verapamil
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