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Association of Lys173Arg Polymorphism with CYP11B2 Expression

in Normal Adrenal Glands and Aldosterone Producing Adenoma

Hiromichi TANAHASHI*, Tomoatsu MUNE*, Hiroyuki MORITA**, Yoshihito TAKAHASHI***,
Isamu ITO*, Mako ISAJI*, Yukinori ISOMURA*, Tetsuya TANAHASHI*, Tetsuya SUWA*,
Hisashi DAIDO*, Takashi DEGUCHI** *and Keigo YASUDA*

Department of Endcrinology, Diabetes and Rheumatology, Division of Bioregulatory Medicine, Gifu University School of Medicine
(Director: Prof. K. YASUDA)

Department of General Medicine, Gifu University School of Medicine
Department of Urology, Division of Organ Pothobiology, Gifu University School of Medicine

Aldosterone synthase (encoded by CYPIIB2) convertsl1-deoxycorticosterone to aldosterone in adrenal zona glomerulosa
and several frequent polymorphisms are described in CYP/1B2. To investigate possible genetic heterogeneity in expression of
this enzyme, we measured the mRNA levels in normal adrenal glands (N) and aldosterone-producing adenomas (APA), in rela-
tion to a K173R polymorphism in CYP11B2, which is in complete linkage disequilibrium with the promotor-344T/C polymor-
phism. The mRNA levels were quantitated by competitive RT-PCR methods normalized for GAPDH (G), and K173R was geno-
typed by RT-PCR followed by RFLP with Cvn I. The mRNA levels of CYP11B2 as well as the ratios of CYPI1B2 to CYP11BI
mRNA (B2/B1) were confirmed to be much higher in APA than in N. With regards to the K173R polymorphism, the 1ogB2/G ra-
tio in the KR genotype, the log B2/B1 ratio in the KK and KR genotype of N group were higher than those of RR genotype, and
the logB2/B1ratio in the KK genotype of APA group was higher than that of RR genotype. In patients with APA, the loguAld
was higher in KK genotype than that of RR genotype. Measurement of the bands intensities of KR genotype revealed that tran-
scription efficiencies from 173R allele were estimated to be 52.1%3.9% (mean=®SE,n=5) of those from 173K. Our results
showed that adrenal CYP/I1B2 expression level might be genetically determined by the allelic variation of K173R, which com-
pletely links to promotor-344T/C polymorphism of CYPI1B2.
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WHGIED L BRI - ATP 2B 5 CYPHIRZFL Y CYPIIB2FER L NV D& 39

TUERFTFIY IR, EHICH Y 7 4% ACTH (adreno-
corticotropic hormone) 2 & AHlf % 51F Twb, TV F
AT YEAOELGBERT L S5 P50 & T — F
T 2®IET CYPIIB2IE, RIBREFREHNTI VT V' —
VAR FE ) P450., (11B-hydroxylase) % — F§ 5%
EBIZF CYPIIBIE B L C, b MES Lkt (8q24)
WAL TWA2DS, 2— FEBICBT 2% 4 DIEHERS
MREIZHSRICHRAZ EDBHLN TS, T2,
HEM R 7V FAT O VEABREIIC L DS ) 7 AfLAE
KL= o UEMEE S TEEET VAT O Y
fi (primary aldosteronism; PA)?D 9 &, #7 ~9&l% &
HDAHELEINBETNVIFATO vELRE (adostrone-
producing adenoma; APA) Ti&, MiEH#k+ D CYP1IB2
FBEHML CB Y, BMERT % &0 72 FE S H
DREDREEND,

CYP11B2 ® promorter FHIBIZ L, A —7 7 V&7 ¥ —
O—D2THEIBATFIA FRVEVEEBEERBICHAED
WERF L &b SF-1Y (steroidogenic  facter-I/adrenald-
binding protein; Ad4BP) & OMEREIIICE TIN5
4RI L E S, Y by (C) HHVIEF IV Y
(T) ¥EHEH2ER (B4CTEH) PO TV 5,
L5412, B3 127V Y RITIE promorter-344C/T £ 7l & &
BT 5 &IN5 Lysl73Arg (K173R) £ RIS, F/:52

Table 1 Clinical findings in APAs

4 rarni3tALOBERT A ERE S S CYPIIBI
ORI E b o /- E&mF ¥4 A (intron 2 con-
version Z£81) ST 7, I, TRHDOERI LG
MERE & OEE, 57NV FATFT Y- LEH
7 MERE L OREICOWT O RE STV 598, BRE®
OML K —B U RERmIOEL T v, 8RR
12, BIBRETOCYPIIR2EH L NVEKIZZA LD
SHRIDPEE L TVRE00E) PIZOoVTIRESAHTH
b, REFFETIX, & MEFEIE - APA MfkH D CYPIIB
2RBLNNVEERL, cDNAY V7V & FHwCTHRE T
BeZr KITSR /L ORI OWTHRET5 & & I,
APA BEZ DR T — % & KIT3R £H & OF#EIZ DWW T
Et L 7zo

MR EFE

19927 &5 20004 ¥ TOMIC Ik B RFEF I BRIk B
X OBEE M BE I TR BB LA & 521 ) 72 APA BB 25
Bl (Table 1), EIFMEHICIE-IE% BB H&LLE, B
SOy v v TEGEHRERIELTE, 265 E Lz, &
MBI B ER I —80CTHEMRAE L. &b, xF
S5 RIVTRL FOERTA > 7+ —L Farkr b
21577,

MEEBFERLANE CWER, FHEER, AM8 ~

NO. Age Gender *Volume K ACTH Cortisol PRA PAC uAld
yr mm 3 mEq/l pg/ml pg/dl ngAl/ml - h  pg/ml pg/day
1 52 F 10.5 2.6 24.2 10.0 trace 648 19.8
2 55 M 3.0 3.5 26.0 11.6 trace 307 15.2
3 41 M 15.1 2.1 13.4 10.9 trace 233
4 47 F 5.6 3.1 15.9 8.9 0.30 462
5 26 F 2.3 3.4 21.0 8.8 trace 407 28.1
6 51 M 2.3 3.3 13.4 10.1 trace 137 11.0
7 31 F 15.1 3.2 0.20 320
8 41 M 9.4 3.4 8.4 trace 383 52.0
9 25 F 4.0 3.0 14.9 6.6 trace 184 7.9
10 58 F 12.9 2.9 21.1 14.7 trace 235 12.8
11 44 F 30.2 2.0 19.3 9.7 trace 1269 64.5
12 42 M 4.2 2.9 33.2 12.0 trace 201 13.3
13 47 F 7.2 2.3 29.0 9.8 trace 440
14 56 F 8.5 2.8 23.8 17.7 trace 343 10.0
15 32 F 5.5 2.2 20.3 6.8 trace 345 33.7
16 55 M 16.9 3.3 17.8 19.8 trace 270 20.4
17 50 F 4.2 2.8 10.1 12.6 0.10 310 7.0
18 50 F 11.8 3.5 11.6 4.2 trace 466 16.0
19 35 M 24.4 2.6 34.0 10.7 0.30 590 23.2
20 48 F 16.0 3.1 13.9 7.0 0.10 141 16.0
21 32 M 8.2 2.9 34.0 12.1 0.10 370 33.0
22 34 F 20.1 3.4 21.0 16.4 trace 380
23 58 M 2.1 3.0 20.0 6.0 0.10 110 12.0
24 32 M 27.1 3.0 24.0 8.0 trace 400 31.5
25 29 F 18.8 2.6 15.1 7.4 0.10 127 25.6

*; Tumor volume was calculated as measured three-dimensional diameters by estimating each tumor as an ellipsoid.
PRA: plasma renin activity, PAC: plasma aldosterone concentration, uAld: 24-hour urinary excreation of aldosterone
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9 DRI Z 213055 LL EDMIEL % £ - 72 5 128501
L7zo Mm#EL = 2 ifPE (plasma renin activity; PRA), I
TIN50 i (plasma aldosterone concentration;
PAC), ACTH, M#EaiLFv— (plasma free cortisol;
F), BXUURHKHP TV FAT T kS (urinary se-
cretion of aldosterone; uAld) (& radioimmunoassay kit
W THllE L7z

Genotyping & CYP1IBI & & U CYP11B2 mRNA L N JL
DEE :

HAGAAED © Isogen (Nippon Gene) % FH\ > T total RNA
A L, 2.2ug % DNase I (Gibco-BRL) THLEEE, 2.5
mM O randam 9 mer, % 1 mM @ dNTPs, 8U placental
RNase inhibitor, 51 buffer & vy, 160U O i #5751 35
Superscript 11 (Gibco-BRL) % {f%/ll, 20ul % & Clifns.
ROE (RiR1558, 42°C 1.58H) 12t L7,

Lys173Arg (K173R) % % 1& PCR-RFLP #: (2 &
04T - 720 ERECDNA Y > 700,50, =7V ¥ 1N®D
sense primer (5’-GCT CGG GCC CCT AGG ACG-37, nt85-
102) & x 2V » 5 A antisense primer (5-TGC ACA GAT
GCC TGT GTA GTG-3’, nt853-873) % #2.5pmoles, 1.5
mM Mg**/ 5 %glycerol &4 PCR buffer (2, 0.25U EXTaq
DNA polymerase (TaKaRa Co.) % i1z, 5ul% & T PCR
Birolze == A 77— %M1, 96T 2 5D de-
nature %, 96°C denaturation 20¥)—66°C annealing & ex-
tension30%F, % 35cycles & L 7o, H4UE & 41 7278%bp /¥
FIZHIBREEE Cvn 1T T3TCTIC—MRLERL, 2% 7 4
0 — 27 )V CESIKE), ethidium  bromide 4t 4 47 -
72 Lys (K) 7 ) VZHIRF 29, Arg (R) 7 Vi
430bp &£359bp O oD/ FIZYJF & (Fig. 1),
EHEREIEO ) HEARLANIZE L T heterozygote 3 2 D 5
KR D2 722w T, GT-9000image scanner (EP-
SON) IC& ) 2y ¥a—%—IZlYAAEDS, NIH im-
age 1.60 (Rasband W, N. L. H) % JH\»T, ¢X174-Hae II
Wika A5 v —FNELTENY NBEXHEL, KB
LU RET ) VOHEZRELZHEM L 72,

S: 100 bp ladder

1:173 - Lys/Lys (KK)
2:173 - Lys/ Arg (KR)
3:173 - Arg/ Arg (RR)

Fig. 1 Representative results in Cvn I digestion
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CYPIIBI, CYPIIB2k glyceraldehyde 3-phosphate dehy-
drogenase (GAPDH) @ mRNA L L%, PCR MIMIC™
KIT (Clontech) % Hj\>7z Competitive PCR {12 & - T5E
FL7o FEETFICHRNLTI4<—ELT, CyPil
BI:5-TGC GCG TGT TCC TCT ACT CT-3’ (sense, nt1208-
1227) &5-AGA GAC GTG ATT AGT TGA TG-3' (an-
tisense, nt1503-1522), CYP11B2: 5'-AGA GAC GTG ATT
AGT TGA TG-3' (sense, nt1208-1227) & 5-AGA TGC
AAG ACT AGT TAA TC-3' (antisense, nt1503-1522),
GAPDH: 5-TCA TCA TCT CTG CCC CCT CTG CTG-3’

(sense, nt482-497) & 5-GAC GCC TGC TTC ACC ACC
TTC TTG-3 (antisense, nt812-832), % Hj\>7-, Competitive
PCR &, 2.5f5 7 BAF D competitor & ¢cDNA ¥ > 7 )V
% 40.5ul {2, 2. Spmoles @ sense 3 X U antisense prim-
ers, 0.25U Ex Taq DNA polymerase (TaKaRa Co.) %7
%, BUlEETIT o720 %35 PCR buffer 0 Mg i i,
CYPI1B2i31.5mM, CYPIIBI& GAPDH ii2mM & L,
GAPDH (2 1d 5 %glycerol # iRIN L 72 H—~ L4 14 7
T —%&iE, 96C 24 B O denature #2, 96°C  denatura-
tion 20#—56C (GAPDH (365°C) annealing 158#—72°C
extension 30FF, #*36~45cycles & L7z, PCR EMiL 2 %
T = 27 ) TR VKEN %, ethidium bromide F4f5 L,
GT-9000 image scanner (EPSON) # iV Ca v ¥ o —% —
[ZHUY 5AZ, NIH image 1.60 (Rasband W, N.ILH) T/
#r L7z, DNase LB R B ER) RO E NI L B~ T
MoEH2E2KRANRIZT S8, mRNA L X)L
housekeeping gene D —2Td %A GAPDH @ mRNA L X
WAZ3E B CYPIIBIPH & UF CYPI1B2 D mRNA L N L M
& LT&E L7 (BUG, B2G),

W Et B A

B1/G X B2/G {& Z 1 Z 1 means£=SE THE /R L, 28 M
D71E Mann-Whitney U test THE L7z, 2 BB OB
FRISEMEIFICTEML, wihd PE<SI.GTHE
) EHE L, BBERSHEHEICOWTIETD
Bartllett test |2 THEE L, LELHEITIE log AR EAT-
7o

#& £

CYP1IB2 & £ U CYP11BI mRNA E &£

EHEBIBICBT A CYPIIB2E £ U CYP1IBIMRNA 5
HE (B2/G BXUBUG) &, #1121 GAPDH mRNA
HHEDORH0.8% K P#IT% TH - 7z (Table2 ). APA
R TIE, B2IG ATIEHEIE O30Em E 2 ) EE (P<
0.001) THAHDAELT, BUG HIEFHEIEO5E55L
HEIZEE (P=0.0224) TH o7z (Table2). 7 v ¥
¥ 7 BB B RS (Cushing’s syndrome; CS) #LE& T,
CYPI1B2 transcript {375% LL L O JEH THEHEE LT,
ERBETARB I, CSHMO BUGIZIEHDE
BREL, EFRBLAEEI o7 £/, FRICIE
WABOMERRESRBOGEESEMIET 2 HTH
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Table 2 Expression levels of CYP11BI and CYP1IB2.

N # APA T CS B
(n=11) (n=25)
B2/G* 8.2£1.6 271.7x£81.1 12.5%11.5
(n: 4) * %
Bl/G* 173431 844+ 389 1533 +875
(n=17)
B2/B1  0.057%0.009 0.553+0.117 0.049%0.032

(n:4) * ¥

B2: CYP11B2,Bl: CYP11BI, G: GAPDH

N: normal adrenals, APA: aldosterone producing adenoma,
CS: adenoma causng Cushing’s syndrome

*: Date were presented as means+SE (X 10— 3)

**. transcript was below the detection limit in remaining CYP
11B2 13 CS adenomas.

5E L7z B2/BlitiE, APA#MA&IZB W TEFEIEOHIO0
L& (P<0.001) THoz,

B2/G & BUG DRRIZOWTIE, APABTHELRE
xR (Fig. 27 F) 25, EHEAIER CSHETI
HERMEE o7, & 512 APAMBRD CYPIIB2%
BHL NV (B2IG B 5\ it 10gB2IG) & & APA & DR
R EAL - FVEVHIR EDOBRIZOWTOMA L 72
H, EHE Y A4 X ACTH: - F-PAC - vAldfE & & [f

(Fig. 2), F/MEHY 724 (=—0.006) - PRA (1=
—0.030) fEL OMICH FE R EMOMHB IR SNz
f)‘of:o
K173R 28 £ DOEE

EWEIBICB VT, 1ogB2/G ix, KK (Lys/Lys) 0.79
+0.19, KR (Lys/Arg) 1.02+0.06, RR (Arg/Arg) 0.26
+0.03CH Y, KRIARR B X ) &51E (Fig. 3&£L),
logB2/B1i%, KK-1.259+0.102, KR-1.173+0.072, RR-
1.960£0.375TH» ), KK B L IO KRB A RR L L 1
EfEx R L7 (Fig. 34 L), —77, APABIZBIT A

logB1/G ACTH (pg/ml) logPAC (pg/ml)
40 y=120+064x 40 y=134+3.4x y=220+0.13x
* ° 25
.
P ” L) O
20{ 7Y AT
Ca . 30 et
R =0.668 R=0270 . R=0234
P =0.0003 n.s. . . n.s.
1.0t 0! 20
1.0 20 3.0 1.0 20 3.0 10 20 30
logB2/G logB2/G logB2/G
Vol (em?) F (u g/dl) uAld (u g/day)
s y= 1.29~?.12x 15 y=0.884+0.051x 20 y=1.24+002x
[RY SO . LS . 151,
e 10 PRI B
—— - v,
ol .. ) et 1.0
R=0.167 R=0.103 R=0001
- n.s.
03t 20 05l 05 n.s
1.0 20 3.0 10 20 3.0 1.0 20 3.0
10gB2/G logB2/G logB2/G

Fig. 2 Correlations between CYPIIB2 mRNA level and-
CYPI1BI mRNA level or clinico-hormonal characteristics in
APA

logB2/G 1%, KK2.18+0.10, KR2.26+0.28, RRI1.85+
0.30C& h, KI73R D% genotype [ 1A B 2T S
Nihdro7z (Fig. 3/ETF) 2%, logB2/BLTHHIG L 72354
12 i, KK—0.251+0.098, KR —0.531%0.179, RR —
0.800+0.139, TH ) KK BARRE & ) b mfE% R L
72 (Fig. 34 T)o

Normal adrenals

1.4 P<0.05 0 P<0.01
. . P<0.05
S

-

X 1.0 & - .
o 8 : .
2 06 . g,
Fd .

0.2 - 3

KK KR RR KK KR RR

Aldosterone-producing adenomas

4 1 P<0.05
g L ] *
= . — o
x 31 g |
2] H a H
3 ' . S s
-] 2 ! . . 3 - . ¢
2 . | .

1 - 2

KK KR RR KK KR RR

Fig. 3 CYPIIB2 expression levels in relation to K173R
polymorphism

APA BEMIRT — % L KITSR LR L OREIZ DWW T
¥, loguAld 7%, KK1.3940.08, KR1.05%0.06, RR
1.21+0.10CH ) KK B RR B L ) HEICHMBEZ R L
72 (Fig. 44 ) #, BEHEHA X - MiEH ) 7 4 - PAC
i (Fig. 4) % ACTH * F  PRA fHIZ 2\ TlX & genotype
BlCHEEIRE SN o7z,

3.2 .
1.4 H =
- . H E
E -, & g . .
S S i :
S . < ]
% * % 24| :
g o6 ¢ g - R
3 . .
2 2.0 -
0 KK KR RR KK KR RR
4 2.0 P<0.05
. E .
. . . E .
_ H B
=3 : H 3 18 .
3 . : 2 ! !
2 . | . :
2 E o H S 12 . . .
on ! -
2 .
1 0.8 -

KK KR RR KK KR RR

Fig. 4 Clinico-hormonal characteristics in APAs in relation
to K173R polymorphism

FREFERBEY Y 7VD)LKRM (n=5) ToOL
NV FBEEORMTEIZL Y, 173R 7Y VOEFRF= 2173
K 71 LD52.1+3.9% & 3l S iz,

x =

CYP11B2® K173R % T %% promoter 8 1% ?-344T/C %
BIEERIEEHT A L2 AR L TB Y, K%
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LCIE K173R DS HIVEZ-344TIC DL R E —5F 5 b
DELTRET S, KIBBREFIZOWTHOF I AT
ET T, 173R 7 U UAME L = o AR B T & B
T D, Leydig BB B RAMBIKEE V- HERT
ET7WV AT O GRERFEEICIIEEL v §fEs

SNTw5, CYPIIB2D 3D L A (-344T/C, intron 2
conversion, K173R) & APA - IHA (idiopathic ~hyperal-
dosteronism) * ARFEMFME (EH) - EFIMT (NT) &
DORIETHY T, HA THE O haplotype (-344C - con-
version & 1) - 173R) %% %%, APA - EH - NT B[ 12
TUNVEEEIBE STV v, A 0256 O APA
Th, 173R(-344C) 7 U VO IL APA 0.34&, Fx
DEEHY D EHO0. 37 - NT0. 36 ZEhb b 72 {, %Al L APA
EOMEER VWb DEEZ LML, —F CYPIIB2SEH
®ICB LTI, THA, APA BXUIEHHET, RHHMG
MERH O CYP11B2 mRNA BB & % W8 L 7235 H D
D, HA BECRBEENS WV L, APABETRIER
EEDLLBRVIEIRENTVWS, LA LEDS CYPll
B2OEA L B E L ORI oW TR, EHEEZRIML
DAL L TEIEMEBICBVOTL ST HTH L, #
ZCAE, EWEIE - CS - APARHEAZ EER VT
HARAN D CYPIIB2 mRNA HEHl®E 2 & L, & 512 APA
22V T CYPHIB2 S R EiR R & DORIRIZ O W T
Rt L7,

RIFFEIZ BT, BIEHMET O CYPIIB2 mRNA 383
LAvid, APA M CTIRIEFEIB R CSH#RICI L CF
FIIEWC &, 12 CS MR TIRIBEE LT 054
WIZEDHER SN, &5, APAMBETO CYPIIB2
mRNA I L NV IF KK R KR L D) H RR B CHE
{, EFEEHEMETH KREWZHKLTRREITHERNZ &
ARENT, EHIT, IEHEIE TO KR R OH EIZH
72Ny FigEDORIEIZB VT, 173R 7 VO ER KA
173K 7 UV DOFS0%REE LM SN L T L DAL 72,
PiEnS, KI7T3R SRIFERERIE & APA AR BT 5
CYPI1B2 mRNA OREFERB L~V 2 BZMIZHET 5
REMEAS I R S B,

A E O T, APA #HL#&H @ CYP11B2 mRNA FE 5
LRV E FER Y 3 A Wi hormonal 72 BT & O RIZE
WM SN o7, L L, L7V
AT 0 2 uE R S 5 L ABE S5 24K R T OV
FAFO UHREEICE LT, KKBRIARRA LD A
FIcE <, BEMEPEERBMLEDY V7 2RTHIRE
LiZhe TIWFATU Y ERERET HEELRFIL,
TrXFFroy N EAYTLE SN, IROPEIEE
HREHIIAN O DIV LS PR EEHIEICE
0, IV LEEES 237 (calmodulin) % EPEILL,
N Ca ¥ 7 F IVREE % BIGIL L CYPIIB2ER5E % YN
BB EELIONTW AP, KHFFE T CYPIIB2
mMRNA RBEEBIUEREMED Y LM, 72
TYFAT VY TRBRE L TR L = VEEE O
M DS A 2 B IXRRD SN - 720 APA Tl

IR ABEAR 51 38—43 (2003)

T XA T TR SN TWA 28, CYPIIB?
EHEEINE OERENZEEITE 212w, KL~
DT FAT P UDPR L hOMFE A4 L CEET S
TREELBEETEL . FLAHOKRETIE, FET
B 7% o7d DD, CYPIIB2 mRNA FEH L N L3,
ACTH & A\ 3 a5 — )V & TEAB S A A5 5 1
720 T RAT T AuME—E ACTH AT H 5 25,
—MIZ APA T ACTH T TV F A5 0 V@45
ACTH ¥ 55 2 &3 v b &N, - EEHHEE
REDHKIKBIE L LABEHE T ET S ENHLNATY
% (paradoxical hyperplasia)” ™, % L ACTH & CYPIIB
2ERBL ANV EOMICEMBEBERENFEET L% 51T,
ACTH & cAMP % 4 L T CYP1IB2 mRNA Z6Bi L X)L %
EMSEZDTHA ) ?2&HRIEAPATOINF ) — )b
FEAMDTEH SNTWBED, TSI KE 5
APA 7P ERIRIE il & Rl O W& O x H 3 5
(hybrid cell type) 72912, 7V K250 EFEKEIZa
WFI) =NV b EETLOEEZLNTVASY, APA
IZBWT, ACTH YD L )12 CYPIIBR2EEIZEb 5
D, LET Y5 EDELLLRHAVLETH D,
BAEETIZ, APA T, B2MOBEMEED—2 T
HETNVIANFIAL REHHET MV F AT O VIE
(Glucocorticoid-remediable aldosteronism) T 55 X
9 7% CYPLIBI & CYPIIB2D ¥ X J i&{5T-DFTER, CYP
HB2BETFREIBRB INTE 5T, APARIEDER
ELTCYPIIRREE L N VOBREFEHN I L TY
BT EAEDAT O, NEBBEROIEEARER T
WESFIEBEESINTWED, =77 LT 5 —0D
— f T & % COUP-TF (chicken ovalbumin upstream
promoter-transcription facter) %> DAX-1 (dosage-sensitive sex
reversal-adrenal hypoplasia congenital, critical region on the
X chromosome-1) 1%, CYPIIB2 DR:EHIFIKT & £z
PR - #HeTsuTERFICL - T, SFUIX S CYP
IREEZFAGTAHLEZONTE 2, 1T3RT ) IV E
5S4 I 5 promoter-344C 7 V) VL, -344T 7V L
WH LT SFUC MG TA I EDPALNTEY,
AED173R 71) VTD CYPIIB2 mRNA HH LNV B X
CEHEROERT LI —AFETHLIICRR 5, L
L ifE, SF-1ik CYPIIBI®R® CYPI7R EDMD X5 1 A
FEBEER IS L CEGRER & LTERHT b0
D, CYPIIB2IZH L Tldte L ABIHIH 128 < & 220 H5H
S &NTz, RIFRICBIT A-344C 7 )V (173R 7
V) TO CYPIIB2 mRNA BEHE T Z O#FE % R
TEHLDTHD, LA L, tumorigenesis &\ 9 i HEALHE
FH S 51X, Bl 213 APA D KT pb3 gene @ mu-
tation SR I N2V L H 12, APATOT IV KA T80 Vi
FIREAAL CYPIIB2 AR RE L W) LD IEHLAT LR
AT 0 EARNEREME OB L 5TV KA
FOUBREIKETHLOLEEZ LN, TOMIIOWT
(& APA & JERERETERIE K BIIRNE & O HBRET & &%
Rov s bendhrd v, Wil &, Lt
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BMEETF % & ORHEEVRE R LM OV E Y E

MR

EREBICEE R EE R TWRESEN SN, 4
B LTV CLERHS ).
& e

TRV - APA HL#kF O CYPIIB2FEIUE, T 0%~

y —
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