Distribution of fold-changes of gene expression during pregnancy and lactation as
shown by scatter plots

EBEE
s

I =]
1092 genes were modified {513 up and 578 down} l ! 1230 genes were modified (497 up and 733 down)
Modified genes implicated in drug metabolism
Cers Fold changs
Sormil Proba LD, Accassion number GenreBank defintion and commant
family felolic] an g PPD* G PPD 2w
1387671 ot ZBNM O34 ) Cytochreme PAS0, subfanily 26t (ethanckinducible) (Cyr2el) =187
1367917 st 2NMO12730 1 Cyrochroma P50, subfamily T2 (Cyp2d2) -168
1367088 at gb\I0ATIR Paso idonic acid {oyp 2C23) =145
13677108 0t b M 031578 1 £45G i {Por) 145 ~162
1368265 at oMM 1343681 cytechrome PASG monvewxygenate CYP2TT (Cyp2tt) -187 244
1368435 a1 ghNM 031241 1 cytochrome PASG, bt -283
1387243 ot o K02422.1 Cytochroma P30, subfamily { (aromatic compound=inducible), membsr A2 ~132 187 -157 -t52
1368608 ar £ NMB18303 Cyrochrome PSS, subfamily IIF, polyswotide 1 (Cyp2$1) =193 -238 127
CYPe N
1388034 ot gLNMO163BE Cytochroms PAS0, subfamily VB, polypentide 1 (Cypabi) ~174
138753 at gb NN 012692 Cytochrome P450 JIAY (epatic sterold hydroxylase A1) gane (Cyat) -152 -214
13662755 0t e NM 126821 Cytechroms P4SD AT Giepatic sterold hydroxyiase [A1) gens (Cyplat) =157 214
1387914 at EbhA23231.1 QYr 27 ~187 -23
1370377 at gbM2BI43T eytechrome PSIOCMF1Y ~187 ~152
TESIHTI 2382081 eytochroms P50 4F8 (CYP4AFRg) ~152 -18
1370498 rbABOOSA24 1 mRNA for CYP203 248 -182
1370705 0,01 st Teal <ytechrome PA50 monoowyzenase (CYP2J3} ~14€ -248
1321076 5t ebAlAG4613 cytochrome P50, 2018 -214 ~284 -i32
PPD G
PPO Zw
GD 19
Gb 13
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Modified genes implicated in drug metabolism

2:’; Prote 1D Aesussion GeneBark definition and comment Foud changs
ap 13 an 19 PPOO  PPD 2w
Ephx] 1387669 3.2t SONMOIZB44 Epoxide hydrelase 1 {microsomal xanobiatic hydrolass) (Ephxt) ~157 -174 -214
1387152 at SORMRZIEG 1 nuckar receptor binding factor 2 (Nrb2) =141
1368378 at N BT awhear receptor subfamily 0, group B, member 2 (NOWZ) -8 -283 -284
uckar 1368737 at RN 22041t nawkar receptor (CAR) (Ne13) =222 ~214 183
o por 1359073 0t RUAMERIT45 nuckar rmceptor subfamily 1, group H. member 4 (Nel ha) -157
1385270 _at ROPLEZE301 auckar ceptor subfamily 1, groun |, member 2 (Nf1i2) ~182 ~145
1370547 at L2076 nuckar recepter Rov-ErbA-bata mRNA ~152 168
1386965 at 2o 2G24T Y Ghutathione~ S-transferase, mu type 2 (YE2) ~1486 174 18
1387023 at SHNUCBUEAY glutathions S-trangferase, my type 3 (Y3 (Gstnd) 152 -162 -2
1308354 st 32031 ; } Gheta) @stet) ~255 ~444
asT
1368400 at 0127954 lutathi theta 2 (@st2) 146 ~168 ~207
1370852 8t SAIsz Glutathiene-S-tansferase, mu type 2 (Yk2) 162 386
1309832 at chEE 3 Highly similar to GTO1,RAT GLUTATHIONS TRANSFERASE OMEGA 1 ~152
1387759 s ot WULa216 UDP glycosyltmasferaze 1 family, polypeptide A ~145
upPaT
1370613500 gRARGITHI UDP-gluecuronosyltransfaraza 1A7 158

1. Ephx]: microsomal epoxide hydrolase gene.

2. nuclear receptor superfamily members mediate the induction of CYP2, CYP3 and CYP4

3. The glutathione S-transferases (GST) are phase Il conjugation enzymes that play key roles in detoxification.

4. The UDP-glucuronosyltransferase (UDPGT) family plays a major role in the excretion of endobiotics and xenobiotics
and their metabolites.

Verification of cDNA microarray analysis
by quantitative real-time PCR

DR T

+ For real-time PCR, RNA was prepared from four groups of rats (midpregnancy,
late pregnancy, delivery, and lactation). Real-time PCR was performed using gene~
specific primers. We chose a group of genes that were known to be putatively
involved in the drug metabolism, including CYPs, nuclear receptor, GST
(glutathione S-—transferases), UDPGT(UDP-glucuronosyl transferase) and Ephx1
(microsomal epoxide hydrolase). For all of the genes tested, the results from
microarray and real~time PCR were in agreement, with small standard deviation
values. Both microarray and reai~time PCR showed considerable decreased level

of DMEs (drug metabolising enzymes)-related genes.
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mRNA axpression

Validation of cDNA microarray results by real-time
PCR (1)

cyp2j3 cypdféd cyp27

mRNA expression
mRNA exprassion

mRNA expression

Validation of cDNA microarray results by real-time
PCR (2)

mRNA expression
mRNA expression

contrel GD 13 GD 19 PPD O PPD 2w
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Validation of cDNA microarray results by real-time PCR (3)

mRNA expression

Gsttl

mRNA expression

Ephx1
< 5
9 &
2
g i
X 5
z 2
€ €
Modified genes implicated in oxidative stress
Gene Function Proba 1D Q”cess"’” GeneBank defirition and comment GD13 ap1d  PPDO  PRD 2w
mbar
) UDP glycosyltransforass 1 family.
1387759 sat  gbu02EI2 colypeptide A8 (Uit o6) 146
1368300 at £bNM 0225841 thioredaxin redustase 2 (Txnrd2) -2
) ) ) )
13705880t 405181 1 Glutamyloysteino gamma synihatase fight v52 var
chain (Gokc)
Induction of antioxidant genes
1368409 at gbNM_012796.1 glutathiona S~transferase. theta 2 (Gstt2) -148 ~168 ~207
1369051 at b NML053906.1 ghutatiiane reductese (Usn) -ts2
. Supsroxide dismutass 2, mitoshondrial B
1370172 at gbAABIZ254 o 141
1368322 5t gbNM. 0128801 Superoxide dismutase 3 (Sod3) 132
Repression of ROS-producing systems 1370948 at gbBF420722 Nfix -245

- 121 —




Normal

DMEs-related Genes expressuin

Decrease

There was a decrease of the gene expression in the group of drug metabolizing
enzymes (DMEs) during pregnancy and lactation in rat liver. This downregulation
was more significant on late pregnancy and delivery, and thereafter most of
downregulated genes return to the normal level when detected on peak lactation,

The data from microarray presented suggest that expression profiling could
provide a robust platform for better understanding the mother's and fetus's
susceptibility to the exegenous toxin.
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W s =
BAF BRI AR & (b2 =) /I AR E )
pepistli e
LI & 5 BIRFE BB R F OfIH & MR eI B3 2 0F%
SHENEE & W EMRFERE - Hf

{LEMOBFEIIL N TV AR—Z—NEEMEREE R EE 5D, €O invitro
DFMIR DFESLAS, in vivo BT AILEHOBEETFROEDIISLETHSD, b
S U AR—Z— (EEK) L. D 5 W IZMIARER 209 298 0% R &
WTBEZ L RIBETHY, FEeT I ) BEORRRS, T4, hF4 4%
B R O SEER= Yy, 5V 3. SRS O % O BRI LA DR
JERENS & > CUEDHTFThH D, BIE, JROEEBRIRMELZH L RIPER-CE
Mo F ORMEMOHREIZ b —HD N5 AR—F— (ZBIRM R 5 o AR—
=) BFIET DN, T OIROIEEEIRMED 72 012 B HEWE OHIIARE A DR &
BT, b T UAR—F —DFEPFEDOCFEWE OB EERROBEERRT &
2B, TDEI R TUAR—FZ—BENT HEMEE (P U AR—F— N TEE
) 2. fEx OBFEEWED in vivo TOEMRBROERICHY . FOFH% in
vitro TITWEZFHERIE. {LAHOBEETFRICE W THRAD LD LD, FE
FEIE, MEEEFEICR| & fE  BAEK T =4V NI U AR—F —EERFMIE % AT
7y VDR T AR —Z— N IEBRBMICEITADNA~YA 7 a7 LA BT AT
W, BT a ) CUBBERICEDA R T 2 EALMI LT, TOBEET, B
7R YN BBEA N VAR DO B B EIC i R 78 b
INCIroTr, &R T U AR—FZ—BETFOMEEDIRIIZ., BEETMOBESED
AHI=DYNAEDBEFFETHY  AFRIZIWTS ZOEFEICKEW., HeekBIED MT
VAR A G T OREREMRANT 2 AT S8, KNEEDOHIRICBW T, BRLEE
B RTEERT =F Y NS U RAR—Z—OMtes ) v 7 77 7 2%
WA Z R —NEITIC L VAL LT,

BEEORBRIIT, BEEHEOMIER~
DEAVBE—DAT v T ERDH, FIR
MEMIIEDPEE O DDE D T
AR—Z—ZHZTVDHD, BEMERR
WZINbD T VAR—F - RNEEREFS
15, TNbDOHMEY CEEERE) <
AVEBRYOPEH AL T T AR—
H—ik, —HRICEREDMES ZRTER S
VAR — LR, £ < ORBEDS
RAOISEHERMFEIZORISTE DL LI
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o TERY . AEBHEICE L2 H L
TWa, LrL, ZOREVWEERRED-
DIV E OB A DR & 72 57
WD, FOX % T AR —Z—DFEN
FrEDALFME OB BEWRADRR L 725,
WoT, DNA A 7 a7 LAEITICL B4k
FWEOFBEOFHMICI T, (b FEWE
DOEHFUERBICEDLE IV AR—F—0
T OBRE &P WE OB HEERFIZ
BT OEENCET DIHERPLAOLD LT



Do T TAMRICEN T, BREER
HRIVAR—E—DT77I IV —Th5s
SLC22 DMERERIRIE OB LT DHERERENT %
FATSH TV D, AFEREL, SLC22 77 3
U—DERIEFHT =4 7 AFR—
Z—0 1 BT OBRELZA LT L,
AR & 91, BEEORBRIZIT, BE
HEME DOE R MEMWW«@&A#% D
ATy T EiB, BEEWEOS JIKE
HWETHY, Fh bl BRMAEHRO
MR SBUAE L, BRI SR ICHE
I 2EER T, RAE LRI S
HETDHEIND, E-T, BHEMEDWED
MIAN~OBUAL Z A L, MR~

A DEFBRL 72D BTV AR—F =1,

BEOEHEMME OB HEMRT OB ER T
CLTEBRERERD, ZOX57%, b
FUAR—F—FEN LIEEE (FT /AR

2 — i fEEmtE) 1T, e oBEMmEICE
WTEEE LTV A A, {LEHDOBEEMEIC
BOWTIE., Bl 7 = 2R AEMERE T 7
o) VRO ECETHDIF I T FFv
ACBWTELHMLN TS, EZ7aY
DUROF T T bRV A EBIZ, BT
R Mg Mo SLC22 77 S Y — DR
REEHT =4 b7 VAR —F—0AT1 &
Y 0AT3 %47 L AR HR I ~IUA
N, TN Ko TEEELZRETD (B
1), AFEEOPFRTIE, T AR —
—NEBEEOBFEZH O MIC L
DEMEFRBICITIT 2 BEFEIEFHET 5

B LR

. invivo

in vitro DETLVROEE L ZOF MDA
BT, MEEEICS S mEET7ryr ) 0o
b7 U AR—Z —frfEREICEET 5 DNA =
A 70T VAT 2TV,
BREMICED AR Y = A B

Ty Yy
Wz L,

B. W55k

(1) Zy R OB A O MR i 25 4
DHEREARHT,

FEEE OMFFEIZ B WO TIER L7 0ATINI
(0AT9: ORCTL3) %~ U AEILALRAEH
Sk S2 M 2 EFE B X /72 S2-0ATN1 #ifia
24 R7°V— MZ 2 BREIRERE ., HOTEE
ARESE OWATEERIE T Uiz, EakTE
BB T, B B E 2 B
WHEML, M~V AR ERET S Z
IRV HERTEE AR U7, SRETREE
WMEEOMIAN~OR Y A&, MinE T
A Y VERES . TRIKY v Fe—va vy
=X DRE LT,

(2) OATNI (0AT9: ORCTL3) ® ) v 7 7 7
=D 2D A ZH o — AT

OATN1l RE/ v 7T U MU X R4
By 20REFERL, ¥ TV —ELR
KB L BEOITZEAE DY CE-MS &
ERWTHRT Lic, RP2(bEGo7 oz
TAVTETO, RE)wIT TR0
A LFAER < O XA TRPHRERIZZEZDH 5
fbeazimt Uiz,
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(3) BZ77v )T rOmtEiFh

HHET =42 b TV AR—F —0AT3LIE
B S2 MR & B i mock-S2 Ml A 2.5 X
10°/well DEEET 48 N7 L — M., 24
R b e RE LG Lz, bEwi
FEfE. 12, 24, 48, 72, 96 FERAMEIC MIT 7
vEA BTV, HaEEELFM L, B
7Y UUE, 0.2mM, OAT3 A v BB & —
T % Probenecid (%, 0.01-0.5 mM & K7t
L7z,

(4) BIETFIBLEEOMENT

BT =4 T AR—F—0AT3EE
FEES2HNA B B\ idmock-S2 /i &2 . 6 X
10°/90 mm pate D THE& | 24FEfI T4 1C
LM HZBE LB LT LA M RFER. 12,
24, 36, 48, 6OMRFRIF4IZRNAZ filH L. Human
Whole Genome (Amersham Biosciences) %
WTEERFRREZUE L, " TV &A
B—a v, RUMENT % CodeLink v 2 7 A
I > TITo 7=,

B FRBLEMEN L, BEEHEN b
FUARR—=EZ—EH LT, HANE T
AR—=F =% T (MEERE _ERE
ZERFER L) B rRRICEEL S X
D0 K2R T & 5z, THRAER (R |
B (H2on), BEEYELE) # (M2
DB) , MEFEEWELIE+ N T AR —F —
WHEE] B (R200), Th 7 v AR—F—
PHISE |8 (K 2 D) OFENF U LT,
A 7 aT VAT 2TV, BREEER
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21T T 2B AL ANT TRT AR —
F—MfEC L v mH S oRksy) FEH
L. U 2AR—F—NEFSHICBED 58
EPRALE L UCEHEE LT,

B 2 ICBRm T 28 b EH SN D8R
TRBEBED N5 AR—Z —NIERSS
2 2MELL EDEE R LT BT R 5
&L ZENDDRRY 4 BT & B F Deis
elementfiftfr 217 o 7z, EREFEBENTIZ. K
mean 7 7 AL —th 7 T RE—T LITIENT
L7z, B8nF D5 A LIt10005E 5
& TII00EE ARt oxig & LTz,

(5) BlnFREALDONERNEVER
AT

DNA =A 7 a7 LA LY BB TFRELE
BRROONTCBIEFIZE LT, A7
¥ ZEw & L7z RI-PCR IC & 2B
PCR i . B Uf TaqMan PCR {Z & % 7 BAY PCR
fiEbT 2 Jm AT L7z,

TagMan PCR IZ1E. Applied Biosystems
FOBWALEZLLT® Tagan 7 u—7 KX
7T 4w —% M iz, Nfe2l2: Assay ID

Mm01275375_ml1, Probe ID 359930,
Amplicon length 61, Gcle:  AssayID
Mm00802655_ml, Probe ID 323718,
Amplicon length  98; Gclm:  AssayID
Mm00514996_ml, Probe ID 436575,
Amplicon length 76; Slc6a9: AssayID
Mm00433662_ml, Probe ID 532295,
Amplicon length 75; Slc7all: AssayID



MmO00442530 ml, Probe ID 473767,

Amplicon length 66,

(6) siRNA WL X DBEETF/ v I F T,
Nfe212 R ONNfkbl DBBF/ v/ XU %
siRNA & AWV THT o7z, 60mm DF 4 > ¥ =
12 S2-0AT3 Mm% 1. 6X10°fEHE . 24 F§RE)
%12 siRNA % 50nM DR FE T LIPOFECTAMINE
ERVWTHRMULZ, & b 24 FFfElRICE 7
Yoy (0.2mM) ZERML. 12 HEEE
#%. RT-PCR AHIZ RNA 4 L7, E72, &
7y ua )Y OMBERICTT 58T/
v 7 BT OMROBEFHIIE, EFED siRNA
M. w7 7o) PR, MlaEE s
MIT 7 v & A 12 & 0 RRAEFEECFE U7z,

SiRNA |%. Dharmacon #t2>HEEA L72LL
TObH D% Az, ON-TARGETplus Duplex
J-040766-06-0005, NFE2L2,
NM_010902

Mouse

Nfe2l2 sense: uggaguaagucgagaaguguu
Nfe212 antisense:
cacuucucgacuuacuccauu,
ON-TARGETplus Duplex J-047764-06-0005,
Mouse NFKB1, NM_008639

Nikbl sense: ggaaacgccagaagcuuauuu

Nikb1 antisense:
auaagcuucuggeguuuccuu,;
Negative siRNA: siCONTROL Non-Targeting
siRNA #1 Dharmacon:

5'-UAGCGACUAAACACAUCAA-3'

from

(B~ O i E)

AEET, v MEAZRE LR,
il 2 NDBETF O EITE £ 720 AFE
BERBHE LTI T ADHREZRW, £0D
R HTe-> TEEFEREICRY +4 Bl E
DY EZFTo T,

C. WFERsR

(1) OATN1 (0AT9: ORCTL3) @D/ v 7 77
b= T ADAZ R — ARITIZ X 5 HEEER]
Eo

SLC22 77 I U —DOREHWBEEFTHS
BT =42 b T AR—F—0AT1 OF
AR OB ERSNE AT S zE b
) ERBTTRYT ) Br—lr VAT — &
~AR— X TREST (expressed sequence tag)
T Z = 2D BLAST RZRIC L 0 | REERE
B7E L7~ OATN1 (OAT9: ORCTL3) DHEHE[R]
Ex. )OI T I RYTRADAZRa—Lh
EATIZ LV T -7,

< 7 & 0ATN1 (OAT9: ORCTL3) %, SLC22
Ty IV—OEEHT =4 N T AR
H—b 36 %RECHREMELH L, HiER
WZIESOSUT 7 ) XAz kY 12 DEE
fEEmATHRES, tho SLe22 77 2 U —0
A= P ORERE PR U —%2RT
25, PART S SLC22 77 S U —lZf b T
WBHET =4 N T AR —F— (0AT)
BT T7yIV— AEIFA T AR
—&— (0CT) ¥ 777 I V—, IN=F
S F A T ABR—Z— (0CTN)
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V777 IV —DNFTRIZHRES T, ¥
BRYT 77 IV —F—2EETELOTH
ST,

OATNL (OAT9: ORCTL3) 1. B fRANE
HIIAEIEEICAFET Db D TH Y | MEEE
TRl U 7o~ o ABSEARAME Rk S2 il
 AWe L EFBMIE S2- 0ATNL Mz
WL, =3 F U AR YT
B, 7O AX T T B2 KT BREE
PERRREE SN0, Ik A EEETF
PRV TCRE S 7z W AR R & s
TAELONRRL, TOEEMEZRIT. TH
Thotz,

FIZT.O0AINl Oy T7 T U R%E
B 7 v 770 FPRERNG 0ATNL D4
ERNTOBWEZAO T A2 L2 AR E
L7z RBIBURIT 21T o 7=, OATNL DFEFE
YT UMY ZAO@BEBENLITALL
PRI/ LR Do 772, OATND 28
WALRABE OFEWEMDO b T v AR — & —
ThoEZLEZE L. TOMEEREILRP
PR LA EBIC R SN D I T Th B
EDOTFROBEIL, /v I T U RO RE
AW RIGE 8 O RBRENIFFENT 21TV, 5F
AR EEBNDHDILEMER~D T LIC L
D OATN1 DAEFBREZHETLHZ L 2R
N o

RbEY % RN ST 729012,
AZ RO — AR O—~DTHEF ¥ T
—EBRKBELEEONMZML DY
CE-MSiEE MWz, RibamoLH o
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—7 b, WAL ) v /T T RT
BERENRROND 8 ODE— 7 & RV
L. ED52LD—20, BESTEROHX
YT LEEGITIC L AEH TR Gp-&
Ro o BEE L RIE Sz, EBICHEEE
IRk L7oB-b R U EBEs AW T, B-&
R 3 U EEERAS OATNL (2 K » Tk S 5
Z & % 52— OATNI M@z I\ CTHERE L 7=,

(2) BE770 00D AR—K—
SIEBYE

b T AR = =N TEREEFHET 5 in
vitro DETFNRE LT, BT =4k
T U AR—F—0AT3 LEIE S2 M
(S2-0AT3 #Mile) BNEMATHD Z & & MEE
FEOFRIZIBNTH L LTS, AEHE
. SN TE Ty ) PO R TR
R B —NAEFEMED AT = f B WET S
ZExBAME LI —EDMIT 2T o712,
S2-0AT3 M D EEEEBRLAD & 24 e 141
77Uy (0.2mM) FTOV0ATS A b
B4 —"T% 5 Probenecid (0.1 mM) Z &AM
L. TO9RERF Lz, (bEWREE.
12, 24, 48, 72, 96 BERZICMIT 7 v & A
ZITV, MlaEMELFMm L7z, 0.2 M D&
Trma YRR LT, 0AT3 P T R
AR—&— At X —Probenecid |, JRJEE
EFER MBI R E R L7228, 0.1 nM @
Probenecid TIXZN BEOFEMENITE AL
BEHENT, E772 020 (0.2 M) @
BEZHSICIEILE (K3), lkn ks



12 AFHMER T, 772 U0 0AT3 %
gD~ 7V AR—Z—NEFEIBRHE T
ETCWVWBZ MR L,

(3) BZ77u VD7 AR—F—
NEF OB FRIE 5
ERTIRELERMG (77 ) 00,2
m 2% L C. Probenecid 0.1 mM) Tk, K
4R T O, BTy e ) VURBEICX
D REBREBLEFRALHNBIESNDHRN.
IHNEFFVAR—F—A X —Th
% Probenecid (0.1 mM) 2L o Tl
72, Probenecid (0.1 mM) B TIXKE7%
BETFRAEEBIEIFR I R»o72 (K4),
IOHEER, K3IIR LEMBEEEICZ O
TORFIHEREBRS—ETHHDOTH D,
b Z VAR —Z —IEBEDOBIRFIIHE
BEEALNCTL2ENT, K2IORT LD
W2 TR T U RRE—F — I EEI &0 il =
WA BEEHL, N UAR—F—Ib
EEERCEDIBEFRAELH L L, &
i, REBEECEDIC L OB FRR
TENL, PTAR—F—E T BHSE
b URR—E =T SRV E D25
7o, FEHMC T U AR—F—E T B
OB EMBTOIMLERH DD TH D,
X2 it A b EH S A BT
HHREEEERG L LT, LTFOMEN 24T
277,

M5z, E770 ) oL 2 RALH
DT T 7 A NIRRT, 1288 CIITRELE)

TEBMETFOHEFOREITERVA, 24/
BEVZ OBETFORE BRIEALENE
BINTWD,

1285 DOFF R CHBEB O R bz B
FIZRH LT, RAY = AR 2T o T2 FE R
6 DR, ORI, FEHLE)
DR ONTZBIET (FHIZHEF) »HAE
ESINDZORALBOERICH HEEERN
F (BHICRXF) &2 ThHhsd, K6 D
ik, 12RO R THRELZEBO R bz
BEFE (R6E) &R TxAMHBITIC X
< TR 53 5 36 R DR i TEEF
KALDH L2 RTHRETFH THE, K6EL
FRkiC, RALBOERICH HEERT
mzTh s,

M6 CRINIBIETHEIBENSRRA <
A FENTIE K » THEOBENE A2 KR Liz0
BR7TCThHsd, R7iE, FVFFF AR
BT DEE TR E A b L RIS BEE
TOBILTHENDRE, INVEFA A
RIZBAE S 2B FREICIL, B EX hL R
EDOBRETRHREVPEBRT ORI EAAbLN
TVWBEbDMREEND, sleTallfy RF
P URR—E— slcbaliZs Vb T
YAR=Z—=THY, ENENTNVETF
AROEELE L TOYRF Y (N TY
ATA kI DB) &7V R E
95, Gele (glutamate—cysteine ligase
@ catalytic  subunit ) & Gelm

(glutamate—cysteine ligase M modifier

subunit) 13X, ZVZF AERIZED 2R
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DY Ta=y FTHDH, Tibid., BlbA
FLRZBRUTHRERS LR L, Mg s v
ZF o aER LT, B X b LRIy
DIOITRERERTHD (M8), LD
o, B77u PN LBk b L
ARHRENCA TV D Z &R, BiETHRER
EENOHE S ND,

SEO~A 7T vA BT bELNLE
A THRRER) &SR T = A f#, BEN
TR D TSN DT OHRI b BIEE
AL T, K9 —1 1LIZRT X951,
FEE RT-PCR I K BB OMR AT
27, ¥ 91 LIZRT L 912, 6elm, Gele,
slcba9, slc7all, Nfe2l2. Mydl116, Trpb3,
Ifi30 IR NWT, B7 7 ) O NE% D
FKREBOIGEORMBRII TN ENTE
BB, WTREBWThLETyrl Vv
W&V ER L, 512 Probenecid 2% 5
TERE>TEOLEAPMGIESNDEZ &N
R S,

(b A R L RGSE LIZ IV E FF 4
FRICEES BB &2 bd Gelm, Gele,
slc6a9, slc7all, Nfe212 IZDWTiL, &
5 1Z TagMan PCR 12 L 5 €& PCR 4T 217 -
oo 1 21 AR IS T BT RE R, ™
1 3121 2RERICR T DI R 287,
K1 3nbHALARE T 2 /I
TiE. Gelm, Gele, slc6a9, sle7all, Nfe212
Ebiz, BZ 7y u ) YA L) B
KEBABICEALTOER, ZCEb
\Z Probenecid #MzAZ 2L o>TED
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EHEBPIE STV D Z ERER S,

(4) 770U Prd b 2H—F—
NIEBEDOE R H DEILA MV ADESE
UbEv, 770 )00 b7 AR
— A —NEHEEOE R N L AR D
HTEVMRINTED, TREEFETHRY
T, B770 00005 AR —F—fp
TEFIEIC KT 2 U BE O R 2 et L
oo 1 AR T DI, MIT 7oA T
Al L7227 7 0 U 2o S2-0AT3 flALC
M DEET. UBGIERAOS 5 N-T2F
W AT A 2 Ralpha- b 2 7 = o— )|z
SoTH#l &N, E7ryu ) ity
RIZBELA ML AR H D T EBRFER SN,
ZDRUFETT, i tWEI L 27 7
o) O UEEOBRBIZE B2, BT 7o
VO DRETFHBERATNELT S
DESDEBRE L, TORE. K15
KOB 1 6 124 PCR, X 1 7 (2 & PCR
ELTRT, ZNHDORIZRIND L 91T,
BICN-TEFALVRATFALANZE ST, BT
70 U DA Ko Tl L7 B FREN
MBI END Z EBRALNCR-TZ, ZDX
ICHEFRALH 2 HEEL LTH, 7
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