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Research in the areas of medical and cosmetic treatments has progressed rapidly though the use of plants and
herbs. As soon as an evident biological activation substance is extracted independently from a natural ingredient,
research of all its chemical synthesis of similar compounds, exchange of microorganisms, and biological metabolism is
also studied, for research and development in hope of a stronger biological activation. On the other hand, because of
environmental destruction on a global scale is a problem with the effect on the human body. The ubiquitous use of flon
gas and the resulting destruction of the ozone layer was led do increasing ultraviolet radiation reaching the surface of
the earth and the consequential thus led to an increase to melanin which causes the formation of stains and freckles.

The investigation of natural products have bee increased expecting the effectiveness and safety. Caffeic acid
(3,4-dihydroxy cinnamic acid) (2) , ferulic acid (trans-4-hydroxy-3-methoxy cinnamic acid)(3) and isoferulic acid (trans-
3-hydroxy- 4-methoxy cinnamic acid) (4) may be readily obtained by hydrolysis of chlorogenic acid (1). (1) was isolated
from green coffee beans. In this report, we synthesized three compounds (2) - (4) form 3, 4-dihydroxy benzoic aced
(5), 4-hydroxy-3- methoxy benzoic acid (6) and 3-hydroxy-4-methoxy benzoic acid (7) by reduction (LiAlH4) , Jones
oxidation and condensation with malonic acid.

We conducted tests targeted at the tyrosinase activity, superoxide scavenging activity and hyaluronidase activity
inhibitor for compounds and made evaluation in the direction of practical use. Of the compounds (3) and (4) showed
strong tyrosinase inhibitory activity and superoxide scavenging activity. Some of these compounds are only effective
in the tyrosinase stage, while the compounds (3) and (4) in this report are show a high inhibition effect in both the
tyrosine and DOPA stage. We found favorable results daggering from cosmetic whiteners that originate from natural

ingredients that have been reported in the past.
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3 FUOFY A4 A MFIURYITLLTE F(NB XU 3,4-
Uk Fud R EEBGIE, TR (RDEMsREs L0
TR T ERD) &AL 7=,

2.2 BRI
RS ER D ORERE IO WTIE, BERS ICio#k L 72k
BIZXDHERR L 72,

2.3 BHRAE

2.3.1 7zI)58 G-EeFOx>3- X X254

BEE) BB LAV T7ITE B-ERFOXY 4- X

DT AEER) (ADERK

ARENT LI = L) F % 4 (LiAlHs) 0.4g (1.05X10°2
mol) 7 b5k Fu”75Y (THF) 30mL IZE#EL, 4- &
Fads 3-x b FREFHEE) 1.0g (5.95X10°mol) %
ISR U7z THF 5% 15mL % 1 2B LT F L7z, %
D, FBMMTAEMBERL 2, BKRTH, WModx—
T UAKPEL 72D 5, KERE S ~ Y & A THZkE L 72,
WIEAHELA L FEFY 3 X PFIRYYLTLO—
L EIR 86.5% T8/, DWT, 27— 1.0z (6.49
X10%mol) #¥Zuux &Y 30mLIZVAML =05, PDC
FRk3E (CrOs : H20 : Pyridine : Acetone = 4g : 4mL : 3.2g :
16g) 23g AWM L7-Y 7 au X & ViIRARK 15mL &%
HITIZ1HMZELU TR L7z, Z0O%, FIRT 48 R
B U720 RISKE T #%, oy & = — 7Ll LKSE L 7254
ARG > F ) o AT, AL L, 4 FoF
V3 A NFIURYZTILTE FENET22% TH7-, R
2V Vg 1.25g (1.20X102%mol) 2L Y1) ¥ VK
W 10mL 12, ZO7ILFk K 1.5z (9.87X10°mol) %A,
MW L (70 ~ 75°C) T2 HIEMEGEIE L 72, IO T #4,
WA B AT VA FOFy 3- X N FUr
A BZE03) & IR 62.4% CTf7-, 7=, -k FuFd 4 x
FEYRYITILT R FONZDWT & R A e 4 70 3-
B RFady 4o X bR A R4 E IR 60.8% T 72,

2.3.2 H7:1 G4 JerROXI1ERE) 2NEHK
34- Vb FuaF oA KEG5)1.0g (6.49X10°mol) %
FAWT, 2.3.1DHII/NL7ZLAHEG, PDC#{LE
KO~ u v IBEA ORI > TEKI Y, 34- Y

N a2 o A BR(2) % YR 58.2% T3 72,

2.3.3 7JUaY Nk (BEcHER) DA
AR 7w xa2y 5mLIZ7X2 bTHEE--DZILI—
2 0.617g (1.5X10%mol), MY 7K x & Vg2 x (1)
0.625¢ (1.5X10%*mol) % Ah, FEWFTHPL LK,
DRAERIFELEE B OBEIC K DR L 27 2 L T
A F I 0.208g (1.0X10°mol) DAY 7 v X & v EHE
5mL &, 1,1,33- 7 F 7 2 FURE 0.2g (1.7X10%mol) %
A, 18 IMHREIEL 72, RIGHE T 1%, RBART M) 74
AW 100mL 2 MA, Y2rvaax gy Tl (100mL X
2) L7z, YruuixvEzEfaigibr by AKETwR
ST L 2tk BEKERRE S b)Y o TR, TR A
L, VUG HTLrav 57 4 — (ERAEE n- ~
FHY BT FL=1:1) ICXDEHEL, 7L I
FLF I TEFLTY DY FEPRFET795% TE7z, D
T, 72V IBAFILT I 7EFLTY) 2T K 0271g (B
X10*mol) #F PV T AX PRV FEHNT, B7E¥F 0L
fbL 72, 44 vl (DOWEX-50W) % vl
U7zo A F Vo3 fafilig AR L 7214, WIE T ISia# /2L,
SOUAFNA T AU VT T 4 — (BRAEE 7 ook
b A& ) —=)=5:1) IZCKDRHEL, 725X F
L) Ay R (3-Gle) % 01.22g (N 65.9%) 157-. [l
BOEMEEA Y 7 2L FBAIZDONTITY, 4V T 2L
g xF)IL7 )2y F (4-Gle) 0.097g (INZE 526 5) %147,

2.4 £WEHEE
2.4.1 FO  aREEELEFODF—EREEMFR
ZINENDOAEY 2 EDORE (0.1mM) ISEHE L 720
b, FuYF—+ (Sigma chemical 18!, EC1.14.18.1)
ZRHWT, BiRS 12H > THMEL 475nm ISERE L 7259
FeERHTHIE L 72,

2.4.2 DOPAZEEBELL/EFOIF—CEHEEEMRR
34- Vb FuFy L-7xz=A77=r (DOPA) (A
ekt B) A FpE OWRE (1.66mM) ISFBL D5,
2. 4. VIR L7ZHIHS 1ICHEL TIT - 72

2.4.3 EMBFHEEDRAR

ZINENDNEY & FrEDRE (0.714mM) (2L 7=
%, Superoxide dismutase (SOD), VI —F X biakdk (Fll
JeAEEALEL) & FDOTHITRS (296> THEL, BT 5
VAR Y & 560nm IZFE L 72 O R CHIE U 7z,

2.4.4 b7IO=-4—EHEEYRE
04%DeT7ruaygsEat) v igkEEK pH6.0) %
FELL 7205, 7T =4 —+ (Sigma chemical #1#,
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BlINOBET 21T 572, £F, Zho{tAHOARTEE L
T, Scheme 2 IR L72[&AL - BEIT - v 0 v BiES DA

HO

R'O
HO‘QCH=CHCO—O COOH

BHYEDBTHKITEREZ HFEER L U Tl (FDEMEE
BB X OCHFILER TR ) TH 5(5), 6)F K CMHNTT
SRR, (6)25(3)% 39% DR T, (12 54)%E 60.8%
DNETH/DEZENTE, /2, B)NE2)% 255%D
INETHE ZENTE T,

DXL, INhS6ARLEILAEWQ?, 3k & U4
EWroDOnMBERME L THREED H 51LA
P8 KN DNWT, fbBEMBLAAIDOFE AR A& R L,
Fu L) — EHEEE, WHERREESIRE S TICe T L
0 =& — YRHEE AR A MG L 2R 2 R LIORT. £
72, B & U CHW 200~ D0W T8 & 1SR,

VIBXUIUND ZDERFKTH B X T =V DEAK
BICB T AR FuyF—HidFurride Fusi
{LLTCDOPA IZZ{kL, X512 DOPA ZM{LL T F —%
F AT BT L UTIERT 5729, Fuy
F—YEMFTEIETINLEWHIT S Z L EEL X
NTnws, ZOZEE25FATC, Fuvr—YHENEE

R"O CH=CHCOOH
Ho T oH
M 2~ @4
R=R'=H (2
R'=CHa, R"= H - -+ (3)
R'=H, R" = CHa: - - - (4)
Scheme 1
OH OH OH
OH 4y LAH/THF OH  CHyCOOH)2 / Py. OH
DLIARTTRE a
2) PDC
COOH CHO CH=CHCOOH
(5) (2)
OH OH OH
OCH; 4y LAH/ THF OCH;  CHy(COOH)2 / Py. OCH,
2) PDC
COOH CHO CH=CHCOOH
(6) (3)
OCH, OCH,
OH " CHa(COOH)2 / Py. OH
CHO CH=CHCOOH

@)

(4)

Scheme 2
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BEtL7z&e 24, &<, (WBKUTQ)DRRAERMTH
)%i@ﬂd%uvyﬂga[mPAﬁE IEWT, Wih
& REFAAE 2N s E o h, EEiRAMFEh %,
DEIZ, DNA DK, FKEENLDIEED 50T x 7 =%
2q %%%&if&&@ﬁiﬁﬁﬁﬁéﬁﬁﬁ( 2, 10,
H202, LOOH, -OH) 1Zxd 21HERICOW TG Lz & 2
A, (1), (2B XMW RIFSIEEIRERTEE (WThe
0% L) 2R oh, ZTheDfERISHT2EZ20H 51k
BEmALGAlE L CORMAEWRETH B & D L b5,
—Ji, IOk 4 R, RS 5 VI % LIS
FAETH 7L VBEOGRBFERE L TELZ LR TW
periliu—g—EOME & LT, Mg KS R,
R IEZE DB IE & 2 3B O & etk o frEs

EXRbD, ZOEH BT N5, ZOWHEMEEWGT S
ZLT, hNCDORAIIYFHLOENEZNIS I LENT
&, BRI OREO—D L LTHETH LI L5,
GRIDAEEINZONTEMIF L2 T A, WFhEFLW
PRV 2 N B3 e o s ir o 72,

Pk, 3 DDHFEMRBROME R, S, Zhtholts
PaEEMTHEMNT2 L0 QRAME LTS 2752, &
WhHDHVIEFIZHEND X BHRIRPECT, K
DRVGHFDRPMETZ28DLEL, K1IDRLE
R 5 (1)~(4), 6), B)FXTO)IDILEMEE2IZ/RL
EZINETNOEZBOHETHAL, EAMR (Fuy
7 — CRHF GRS B & ORI ER) BT L 7.
ZORRER 3ITRNT ., F vy F — EHEGM R TIMLE

F1  ALEM)~02DEB3RHARKE
FA Fu S —PREEN: M | e =g

Fu U | DOPA fE | HERER FHETEME

7 ans g (1) 47.55"° 29.60 74.39 1.98
BT < (2) 5.71 -14.02 75.24 -0.31
7z VT (3) 36.03 24.62 45.85 1.81
LY % 10 48.99 37.12 71.12 1.11
34T Rus  ZEE (5) 4.92 -6.20 38.21 -1.27
4t FaXia-2 MU Z2EER 6) 7.60 -1.89 30.14 -1.06
3E FEFIL R REINUXTAFE R (7) 32.15 3.50 23.04 -1.98
4& FuFi3-2 hFI U INTLa—L (8) 3.34 -16.29 56.32 -0.58
4t FEFIB 4 MRS FTATE R (©9) 32.61 -8.71 36.46 -1.25
FA 57— (10) 34.31 15.75 43.48 3.92
A IFA T = (11) 29.50 -0.16 57.92 7.62
12-VA b a7 aRo LBy (12) 3.45 4.23 0.47 -0.13

a) Concentration: 0.1mM  b) Inhibitory rate (%)
®2 ALEMO)~OHEBDOREEE
L ey )] (3) 4) (6) (3) ®
REES

(A) 50 10 10 10 10 10 10

(B) 40 10 20 10 10 10 10

(©) 40 10 10 20 10 10 10

(D) 30 10 20 20 10 10 10

(E) 20 10 30 30 10 10 30

(F) 10 5 30 30 5 5 30

(G) 10 10 40 10 10 10 10

(H) 10 10 10 40 10 10 10

10)) 10 10 10 10 10 10 40

) 10 30 5 5 30 30 5

(BN : mg)



=3 RBREARA) ~ ) ZBNRARE
Fr L —PRHEEM TEMFERTH R
B \ \"jj
Fu U EE | DOPA FEE TR 1.0% BE0.1%
A 0.1 33.5 78.8 50.6
A 3 O-Glc
B 29.5 42.0 88.8 60.8
® OCH,
©) 42.7 425 88.8 53.3
(D) 23.1 425 92.6 56.0
(E) 6.8 37.5 97.7 69.6
(F) 14.8 425 94.6 64.7
(G) 3.9 33.5 91.6 65.9
(H) 15.7 40.5 90.1 53.5
Scheme 3
(D) 3.8 24.9 95.2 65.1
€)) 22.9 16.8 90.1 24.8
*Concentration 1.0%
OH OCH, OH OCH,
OCH, OH , OCH, OH
Methylation
CH=CHCOOH CH=CHCOOH CH=CHCOOCH3 CH=CHCOOCH3
(3) (4)
1) Acetob ool O-Glc OCH,
cetobromo- @ -D-gulcose
Sn(OTH), OCH, O-Glc
2) 0.1M NaOCH,
CH=CHCOOCH, CH=CHCOOCH,
HO (3-Glc) (4-Glc)
Gb:/%;ETOH
+~ OH OH
Scheme 4
Y3) ks KO DA EIE SN KE B4 MTT ALALEY (3-Gle) XU (4-Gle) DEKET-12&
ZENRD LN, T E DOPAREIZ BT, Z DOFHEN ZA, WEILAK (Scheme 4) §HTENTES, Z
PEASIAL L (40% L L0 iE) L7z, 20T d & <, i N5 2 MO S ) 3 FRO LR RS & Ik L 725G
BB BICOTCEFay vERELE LEEAIZBWTE, REEXRAITRT, 2N FhOHEGEMEINE T 5 HEE
R BHEWES RO iz, 72, W ENEIHRR IZIRGFET A2~ THD, LirsZholbaizd

BRIZHEWT &3 LOITRIEHR 2783 5l (90 % aiftk) 23
@Bht:aﬁg X HICHlEERE =& (01%) L7z
28, REFRMNEIR AR EENE & iz,

’)% 12, EEH 3 Fus - — YHESME X WS
M XHENRAB T TN TS OHFER 2RO 5

7ALEMG) B K OMUIZDOWT, FEHBMHZEE LK

SR RALAYCEEST 5 2 Lk, BERET 2D,

AR EERIR SR S e DL v, s ra— 248

WINEEHWRKIAEE 32N TE LIRS, 5
mOREFERIZ 5T E RIS, REIRE % 0.1mM T
5720 ZTORER, & ITHIRAETH 2 LAM3)1 L OMU)D

Fu L — CHEEES R EE AR L 720126 L
T, FELZ) 3L PR (B-Gle) KT (4-Gle) TiF,
WIS HFE AN K 7L T F v L REDE AR T
ZEWbhrot, 77, FEHELIZIhb~vy Y a)l—AH
KoOF vy —VITRT 5 HEEIERT L, BPilES S
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x4 EHEARG-Gle) LY (4-Gle) DEBNRFERKE
e Fu v F—CHEEE EHBE | bTan=F—F
Fuv o BEE DOPA £ H HEHR FHE T
(3-Glc) 745" 10.36 1.54 -2.03
(4-Glc) 10.92 12.30 0.24 13.10
"""" Citsine | oazmon | g il R e,
Arbutin 75 14.9 0.5 -30.20

a) Concentration: 0.1mM b) Inhibitory rate (%)

BZLEHEMIZLTERY, FhloMIE RS M hEc
HEOBEWRETH I EMDbhEZ &5, 7270
INIAFDBATIHA MERTEZ LB AT /%4 b
T3 FayF—EHEE 2L, BAMHEE ERL T
W3EDEEZL TS,
ZOESBEZENLRHIED 7 2= LT as8 ) 4 FORY
YUBIZE Fafyudie 2 b3V EEBRGEEL, HSHIC o
LB - ARERI AR VEBFEL T DB ThZTholts%
TEOHEETRAETSZEI2XD, HIFHRIFE L FHB
L, EFAAIL L TEETH I F 0y F —VIHEREL &
UWEMBRNE LR ARSI EXE 5T ENTE
2o F72, FEHELIIEWEE L THW A A ) =L
L — AL LTT 7 ) AEEREHED ) XS4 Y
(Celosia Argentea L) IZ&EN 5L + 5 Y C(Scheme 3)
DEBUZKINT 2 & & 312, JERISEVEARRLH 5 Z
EIZOVWTEMHEMNITTBEIENTERZ NS, a0
7V BRI T & B (3)1 K U)DBCHE A AR & 1TV
MR AR L7222y, ¥ b 53y C LD &EunEEN

iR ohianro7z, LiL, HRMTHETLTF VL
FSOWARTZ L AW MITEIENTE,

(BE W)
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In generally microorganisms, L-cysteine is synthesized from sulfide and O-acetyl-L-serine (OAS) by O-acetylserine
sulthydrylase (OASS). On the other hand, tryptophan synthase (TS) consist of o-subunit and B-subunit forming o2
complex. An o-subunit and B-subunit can exist as oo monomer and 2 homodimer in cell, respectively. It is known three-
dimensional structure of TSP is similar to that of OASS-A which is an isozyme of OASS, although nucleotide sequences
are identified only 20%. And TSP can recognize not only OAS but also L-serine as substrate and synthesize L-cysteine
from L-serine and sulfide. B2 complex has the activity of B-replacement and B-elimination reaction, and it catalyzes
B-elimination reaction more than the other one. However ozB2 complex catalyzes -replacement reaction more.

We attempt to synthesize L-cysteine from L-serine and sulfide by using the enzyme reaction of TS overexpression
organism. At first trpB and trpA gene were cloned into an expression vector pTrc99A and the constructed plasmid
designated pTTS. We identified that L-cysteine was synthesized from L-serine and sulfide by enzyme reaction of cell-
free extract of Escherichia coli JM109 carrying plasmid pTTS. And L-methionine was detected in this reaction mixture.

1. #&

EitAamEAEERIc W TEEABREL RO 1S
<o AbBESY - RERE - BiAE EDRRE LTAL WS h
TWb, BIZL—3Y 274 VidMLBESER e LTHOW SR
TWE 2, ZOEREIZH S BRF L VN7 B b Ok
IIRIEL TR D, FERELC i%I%%%&ﬁ%iéhfn
BT I JBO—DTHb, /2, ROl ZOFHEERB
mﬁ%#6%%@1@&?@%%&&#6@%%%%&%
TWad,

— R PN BT L-v 274 ik, WEETTRREE
DEAFEMD ZNT 4 F& O-TEF L) ¥ (LLF OAS)
NS O0-THEFLEYVALTE F)T—+ (LT OASS)
OfET 2 IBIZ K > THEE I N DY, T ORI
BRI A2 T2, £ L-V 274 V308G
LA DL A TS 5 720 chd <, EiIX
BORBERET O X ZEMEST 22 L3 md T LY, Z
D& BT REKEZ, RAIZEZ I Y Be AR
VT Ty va—¥ (LITTS) OREICEHL 2
TSiZ a 722y b B H T2y bD 2N 5K
D. a2 BAKELTL-M) 7 b7 7 VAEBKOBRAEL
& % il 4 2 ZHRERER CH O, ThTh o Bk, B2 ¥
BRELTEFHELY D, T2, BV T2=y FOEET
BiFlix. OASS D7 4 V¥ A LA TEEMIATSH 5 OASS-A

il

Development of Novel Process for
Producing Sulfur-containing Compound as
Cosmetics Material

Kuniki Kino, Kohtaro Kirimura

£
School of Science and Engineering Waseda
University

DBEETHHNE 20% FEE LA —FH L T EWZEEb S
I, BHOONREEIZFELIL TnWb 45, 72, TSP T
OAS 72T, L-v ) Vv B LT3 Z e pHitich
TW38, LaL, TSR 7~ Tk g Efan & d 8 it
%ﬁm%ibﬁ<mﬁﬁétm B BRI EBEE TS
L-V 274 VAR ETHIZE, TSIE a8 NUEiKDIKGE
THWw3 Z kﬁﬁibwk#zéhéo

AW TIE, TSD B EMKIMNZ L >TL-%2) v & 2L
T4 K6 L-3 274 VEGHKT 53080 2 4 pE R ORE
FHWE L, ZZTTSa. TSR #2— F¥4 2 AEHEH

ROBILT trpA & trpB 28R T 7 2I Nicrva—=v 2
LCTFZAIFpTTS ML, 3. MV T T 7Y

BERYE (trpBA REER) K% pTTS TREEEIR L 7=
KD L-t) 7 b7 7 v BERMEH O & 2R L. RIC L
VAT A VEERME (eysE RIBETR) KIGF % 45575 X 2
N CEER L 720, L-v 254 v ofbhIZL-k) v &
ZIT 4 FEBMU B TCEFTT 208 5 &S L 72,
X 512, pTTS TEE s L 7= K O R ik 4 Fuv
TL-tY Y& Na2SHEDL-Y AT A VAR ERART,

2. £ B&

2.1 HE

AWM L 22 HIRFFRIZETHAY — V18 TH
D, 79 Z2AIFpTre9A X7~V v T 7w T34
* 7 2 4t#CH %, Polymerase Chain Reaction (PCR)
THW 72 DNA Polymerase (213 TaKaRa t1# Ex Taq %
I, Z OO 3 4 TR A O g D& L 72,

2.2 {FRAEH%
A% TIE. DNA #5RF 6 K OME T & L T Escherichia

coli JM109 Z vy 7=z, L-+V 7+ 7 7 v ESRMKRIGH IE

_8_
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E.coli CAG12202 (trpB::Tnl0Kan,thi-1,relAl) %, L-¥
2T A VERVERIGH I E.coli KY14182 /W72, &,
CAG12202 #HRIZIE N ERFIEFET & D i &, KY14182
IR T ERA S K D s kT h 5.

2.3 EBA&E

2.3.1 trpA. trpBOYO—=27

trpA. trpBDO 2 a0 —=" 27 Z PCREICTHEIEL 7=,
PRl S T2 KIBRHBED trpA. trpB OIE R
A2 6, 2O+ )V ITX2VvEFRFTI4~v—, 5
-CGCCATGGAAGGAAAGGAACAATGAC-3' & 5'-
GGCTGCAGTTAACTGCGCGTCGCCGC-3' #d%&lI L
7z E.coli JM109 OY4@Rk DNA % §51 & LT PCR kI
T trpA. trpB # &% DNA Wik #3905 L 72, PCR D%&A:
13£.95C 60F (144 21).95C 607F,.56C 60F,
72C 1208 B0H4 o n), 72C 300 (144 20)
Tiio7z. ZO%. fF6h7zDNAWH (89 2.1kb) &7
T Z I R 4 —pTrc99A % Ncol & PstI THIRRIHIL L.
i A dAE LT 5 23 F pTTS /5L 72,

2.3.2 WE&EiHk

BRI N Ty FELY — Vo — &2 vz
Lo buaRL—v g vk (WIS 25V, #KHT1400Q. +
¥ I8V & Y A 25FD) IZTHEEL 7=,

2.3.3 HEEOEE

BkDREFIE, 500mL A=A 7 7 2312 LBESH (Y
M) F P10 g/ A —APZF AT b 5g/L,
NaCl 10 g/L) % 200mL Adi17= & DIZHEREL, 37 CT 18
HEIRIR & 5 853 L 72,

2.3.4 ##RZ TS OEMRERR

pTTS ZZALZL- MY 7+ 7 7 VESRMEKIGE E.coli
CAG12202 % e PHGHIC R L, 2 DAEBEORET
pTTSIZ& B L-t ) 7+ 7 7 VERVEOHI & R L 72,

o MA NV TS 7 vy v g —EEHOWTL-MY
T L7 7 VAR ARG L7, pTTS %A L7z E.coli JM109
% 200mL O LB #5H T 18 BERIRG 38 L. M L 2 RIS
50mM ) v EREMEE (pH 7.0) 20mL WA, X 5ICL-%
)50 mM, 4 ¥ F—=1L10mM, €V FF+—L1) V0.1
mM 12785 & S ISR L 72181, 37°C. 24 WA b & 2
gL 7=, i s a~ t 257 4 — (TLC) #HWT
T, JERAIEE 995% =% 2 —)L :H20 =63:37 & L7=,

2.3.5 #HWEATSICEBL-ATADEK
RPREWIZL-V 2574 VERIZBIT 2855 L-
+ U ¥ 50mM, NasS 30mM % & A, XHIZHBEETH S

YU FRFFES—L) Vg 0.1 mM, #FEWETHE4 VT
QELFEH 52 ¥ F IPTG) 0.1mM % & A 72
i bic, pTTS ##A L L-Y 274 v ERM AR
E.coli KY14182 # 8 L. L-¥ 274 YERMEDMEIE %
ZOEBEOTETHM L 7=,

F72. pTTS #&E A L7z E.coli JM109 % 200mL @ LB
Fadhc 18 MeMIBE#E L. B L 2R % 50 mM V) v %
ik (pH7.0) 20mL TEE L., ATV F A4 F—12X Dl
Jlafisé % B e, 2 O f%am 0oy B & 0 AT A R 2 LT
B BhhH e A BB L 72, L-+ Y » 50 mM. Na:S 30 mM.
Y RFEHF—LY VEEOLl mM, X5IZL-V 2574 VD
INEN EABEMEXN TS SDS 21 g/Lickbk5
RN U 2208 & o, 37°C. 24 RIS 21T - 720 o)
Brid TLCIZ &k D FEha L 7z, EFAAELIENR & Rk T 5,

3. % R

3.1 wpBAD7O—Z27

E.coli JM109 ®#¥(afk DNA A & i, 08 L 7= trpBA (2.1
kb) A EFEBINZ & — pTre99A@.6 kb) @ Neol-PstI 4 b
I2ru—=Vv L BT S Z 3 F pTTS 67K 2157 (Fig 1),

3.2 SDS-PAGE &3 TSa. TSR DHFIRNDFESD

pTTS A A L 7= E.coli JM109 123\ T, pTTS D>
trpA & trpB ORBLOFEE 2 F X5 728, E.coli JM109/
pTTS OB EMUEIZK LT SDS-PAGE %175 7=,
29kDa D TSa DKE X —FH§ 558N FAH 30 kDa i
WElZ, 45kDa D TSR DR E X & —HT 3/ F A
45 kDa ({HEIZB® 5, TS a. TSP MiE(s 1O &
DELMERTE - (Fig. 2).

3.3 TS OEMMESE

A TS WEM AR L TV B 2 iERT 272012,
pTTS ZEA L7z TS KKK E.coli CAG12202 (CAG12202
S pTTS) #L-MDVT 7 7V EEEEOVD BN
WCHML, ZOEBFEOAFIZED L-MY) 77 7 VER
PEDOMMABISR L 72, M@V ETEOL-b) T b7 7 v

Ncol
/

pTTS trpB
Amp” 6.7 xb trpA
\ Pstl

Fig.1 Physical map of constructed plasmid pTTS carring trpB
and trpA gene.
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FORPE M X R, E.coli CAG12202 / pTTS I34H L 7=,

EH1T, KIEHERRIBIZEB L-F) 77 7 VY OARK
WV MET L7z, ZORE . NERZENEODOL-M) 7
P77 vOEKN TLCIZK DERTE (Fig. 3). it
A TS AWML T B Z R E s,

3.4 L-YRATAEKRMOMEAM

pTTS DI — F425 TS HEMAMFFL T 5 Z & %iiff
LD T, HNTINEHOTL-Y 274 YO/ ER
BTz pTTS ZMA L L-¥ 2T 4 VEREEAGE E. coli
KY14182 (KY14182 / pTTS) %. L-+t Y ¥, Na2S, ¥
U RFY—LY) Vg IPTG 2Lz L-Y 274 V&5
F VRIS L 72, 7 OSSR . E.coli KY14182
S pTTSIERL, L-k) Y ENa2ShHL-V A7V
NAREIN TN Z ARSIz, £/2, ZOTR=—-DK
FXEL-VATA YV EGAFRD IR L 2EE
WERT S a0 — LEFE»ZR EOKRE X TH 72,

3.5 (EABFRHMEHRICEDIL—VATACOEKR

L-t0 7 b7 7 VABMIGKIEE RIS TIT > 7228, L
-V AT A VARSI HEER R K D FERL 72, 20
AN 2550, 1HEIRL-Y 274 VHABLIZKDES
(L-YZ2F V) EBDUBEEC 728, »5H
U fiai % B2 USRS ia 05 iiEd % 2 & Cféifflc L-
VAFVOENNHRETH B EEA 1L TH S, 2RHIE
KIGE OB 2 I3RS 2 & 0 L IKIEE ARG TR AR
TSI L ONEME T T2 RS D, £ A bl
T5720Ths, €I CHFERIMAEE W, BEEA5 L
—+t 1) v & NasS OfE sl Mgl L7z,

Na2S 13ERE CIIRFEREE A I 4 5. BatofSR . B
RN AT 223 T2 5 FRIEB & Z 30mM TH %
ZEnbhrot, £ZC, L-tY Y 50mM. Na:S 30mM.,
Y FEy—)L) Vg 0.1mM, SDS 1 g/L &R
EHWBHEAORESEIE L. L-Y 274 Y AIRIE %3
fiL 720 KIS D TLC 8 Tk, IWEMEWE DD 1L —
VATA VEREMRTE 2, &2 A2, ML LM
Bvxh, itk o~ 2574 — (HPLC) 12Xk 5%y
Mo . L-AF A=V ON@EIZE =B/ onhz, HE
TLCIZKDMEI L& Z A, L-v 2T A4 Vv L-AFF =
YO OEIZAEY MAEETE (Fig. 4). L-Y A7 v &
L-AFA =V ERRIBRICBEWTEHERL T35 Z & 25
SN o7,

2 &

4, £ =&
TSZHWZL-t) vENaSHAEDL-Y 254 VD
BIRPHERTE 72, L2 L, WERMME» 572, Zhid, K
BSOS IR TWEnWZ e, &7 I/ Bo

1 2 3

200(kDa)
116 -

97.4 —W—
P
/—~<— 3 subunit

o
A s <— oy subunit
——

Fig.2 SDS-PAGE analysis of the cell-free extracts of each
strain.
Lane1, Protein size marker ; lane2,cell extract of E.coli
JM109;lane3, cell extract of E.coli CAG12202/pTTS.

66

45
31

1 2 3 4

. # <«— L-Tryptophane

‘ . .4— L-Serine

Fig.3 Thin-layer chromatogram of L-tryptophan synthesis
reaction products using TS.

. . <— L-Methionine
- . . L-Cysteine

. . <«— L-Serine

Fig.4 Thin-layer chromatogram of L-tryptophan synthesis reac-
tion products using TS.
Lane1, L-serine ; lane2,L-cysteine ; lane3, L-methionine ;
lane4, reaction product by enzyme reaction of cell-free ex-
tract of E.coli JM109/pTTS.
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Glucose
v
acetyl-
l CoA CoASH

N A

L-HOMOSERINE—— O-ACETYLHOMOSEIRNE

L-homoserine

Succinyl- acetyl-
CoA L-homoserine  transferase
succinyl -
CoASH transferase

O-SUCCINYLHOMOSERINE

L-cycsteine -
cystathionine
¥ -synthase

succinate .
B -cystathionase

3-
SO,
v
2-
SO;
3NADPH
sulfite +3H*
reductase
3NADP*
O-acetyl H.S
homoserine 2
sulphhydrylase
P acetate

L-homocysteine
methyltransferase

L-CYSTATHIONINE ﬁL-HOMOCYSTEINE?ﬁ L-METHIONINE

NH
H0 pyravate

NS-meth¥l- vitamin B
tetrahydl?,ofolate tetrahydrofolate

Fig.5. Biosynthesis pathway of L-methionine

R@fhREATH 2 L-v 274 vz x he <,
BRI S5 2r s TldhnwnrtELIohs, Z
DA, L-V 2574 U b 3R RERE WA 2 BB H
B0, FOERBENE LT L-AFF=vakiiL-2Z
& 3D TELREE N,

F7/2, AT 4 FELTMNA S NaS IEALELPE T,
A HLC HeS I D XPicigt ST L £ 5, Bl A XKL
D pH % 84 2 L 2 ZOMEHAMSBLL . 250D D
O NaS B HeS IR D& Icitichs, 72, HEdh
13 37°C & IR EEIRRE T & % O T Z OIS 4 Bk
T5, Lo TRIBFENTIZ AL T 4 RESHERE &
0. FRRRIBEITE S 2017 DALY % 3B EKA S 2
WhHbHEEZONS, LA L, KIBAETED ORI A
F VR AT S Z LI TEAEVD T, NaS DR
It 2 W3 5 O EE LU,

L-XF4 =V 3MEM T Fig. 5ISRTRRIC I D4
BRENTNWS, FRIOWZETIE, L-) YiZxd 5 L-
AFF =V OWEIFFK 20 ~30% ThH -7z, RIZL-AF
X = Y NORHHRREE 2 W L 22 F A TL-v 2574 YO/
BIB&ETTD &0 40 ~50% L EO@EINETL-v 274
VERLBZILENTEDIEMEEINS, L-2FF=Vidd
SIESLFRREN GHENBEAFA =V T X IEKNED
DHERETHEEIN TR A, Ziliz L- 2 F4 =G0
TR RBF A 7 1 & Z I3RS ST gy, 4l
L-Y 274 V7T T L-AF A=Y OEIRETERT S
ZLNTE, L-kY U2 5DL-4FF = VARIZET

ZMERIERE L L- X F A = v O 7 s BERA R E 17
NS EDE L THRMICRETT 2iELr 55 &5 Z 5.
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Polyunsaturated fatty acids (PUFAs) play important roles as structural components of membrane phospholipids, and
as precursors of the eicosanoids of signaling molecules including prostaglandins, thromboxanes and leukotrienes. The
principal PUFAs are dihomo-g-linolenic acid (n-6 PUFA; A8, A11, A14-20:3), arachidonic acid (n-6 PUFA; A5, A8, Al1, Al14-
20:4), and eicosapentaenoic acid (n-3 PUFA; A5, A8, All, Al4, A17-20:5). All mammals synthesize eicosanoids which are
involved in the inflammatory response, reproductive function and so on. Therefore, studies on PUFAs are important
in both the medical and pharmaceutical fields. We have studied the fatty acid metabolism in the filamentous fungus,
Mortierella, which produces some C-20 PUFAs (e.g., dihomo-ylinolenic acid, arachidonic acid and eicosapentaenoic acid).
In this study, at the gene level, we investigated desaturase and elongase involved in PUFA metabolism of this strain. We
cloned A9-desaturase b gene from the gene library of this Mortierella strain. The predicted amino acid sequence showed
similarity to those of other A9-desaturases including stearoyl-CoA desaturase from several living organisms including
yeast, rat and so on. This sequence also contained a cytochrome b5-like domain at the C-terminus, being different from
the Mortierella A6-desaturase which has the corresponding domain at the N-terminus. This finding suggests that this
domain in the desaturase would play the role of a unique electron transport system, binding a heme group. We also cloned
a part of the elongase gene from the Mortierella strain for the first time. Further works would lead to the overproduction of
various PUFA through gene manupulation in the Mortierella strain.

1. ¥ 8§

WAENRIR TS By /LY RIZT ¥ — MRS %
HTVLX—-ORBERRD D, £, 75 F F Uikl
2 & D HZIEINEIRI R S B 5. T4 B O EE R E AR
(PUFA) 3. Zho6DEHZAFTHELL I A A v —|C
BUOAHEELEFMTH S, . Th 60O PUFA &1LbE
w B TR A L B A R THEIT LT B
M, ZhS OWMIEEOMIEEIZ H 21T % &, i sEMst
CRAEESEIET S s Tnan, 72, A ETIR
AT AR 23, o 6 ORISR 2775
MEL L R EOEBC X AIHE R, WEE EDOEH) %
ZIFRTNI L, o WIEEHRIC KX 2EHRAKRDEL S
MEE D DODOH 5,

Mortierella JBSRIREIE T 5 % F VR £ D REHH 20
D PUFA BT 2 Z N TE 3 Y, K% o 3B,
SIRE Mortierella 1231 5 PUFA AR b S EE - &
VOSOBESTLNLTRELDDH 557, K% TIE,
faHfEE D A9 DREIZ " HEASA 2 EAT 5 A9 A fdFLEE
F. BXU. REHH 20 LI_ED PUFA DAEARBIZH W T,
C18 il et 4 > C20 AgHAIR AL PERE A\ D28 12 )

Overproduction of essential and new
fatty acids through microbial metabolic
engineering

Michihiko Kobayashi
University of Tsukuba

EDAT v T HHS (REFH 18 25 20 NHE AR T 5)
HEMERMEAN R E L, 5TV N TORG &7 - 72,
INh 5D PUFA DAEAKIZED B EEER - 2 VS B#E(R
A H BT LD T % O TEIRD Mortierella TR
ICRBLEE S ZERBIETHEREDEEMAADYE S
ZXiZ&k 5T, B4 & PUFA % 5BINENIZAPE S 5 I8
Ji7e PUFA %G LM ECE A TREMED D B

2. XBR -BR-FE

3.1 AEMLEBERETFOHENR

SuperCos 1 cosmid vector % fil Wy TIEHL L 720 k&
Mortierella D7/ 554 7)) —IZHFT 5 KEGHE T 4
770 =R LT, (RfEESICL->T) RS/ e -
b LT3 A9-Desaturase cDNA a & 70— 7 & L 725K
ko TR T4 Toru—VvERELE, Avu—-2iC
HLUT, Fio7e—T7%#H0TUDiED &7 - 72858,
4988 bp MEKB—DODF =T V) —=F 4 VT T L —L%
B (K1), F72. BB ARG AL
DEFHIZELHE SN, RNAKY X 7 —¥OIRERh#HE%E |
FEXEBEEZ5NBFEENTH 5 CAAT box & TATA
box M L 7245, TATA box X80 &Nk i - 7248,
CAAT box IZFELLOES] (ATCCAAT) 2BHisa N ¥ ATG
D 359 bp EWHCHAET 5 Z L AL 7=,

monhzEETFLrOHEINS 7 I 7 BESIE,
A9-Desaturase a ® (7 v b % Saccharomyces &2 E D) D
HAGAEMIHIR O Stearoyl-CoA desaturase & i\ MHIEIME %
AL (X2). #E->T,. A9-Desaturase b BInT L ms L 7=,
fhD A PHI3R D Stearoyl-CoA desaturase & I3AHEMEIZK



WEMRB LR CEDDES S UHREHBROKX £E

-Sacll

EcoR 1

SacTl

DES9b
— -~

- = = _ - _ ~

S8 5 2 L 1 RI74770->DHIR

— — e SR

KENE. A9-Desaturase b 7/
1kb T - BimF
— — —> — -— -

YEAST MPTSGTTIELIDDQFPKDDSASSGIVDEVDLTEANILATGLNKKAPRIVNGFGSLMGSKE 60
MOUSE MPAHMLQEISSSYTTTTTI 19
RAT MPAHMLQEISSSYTTTTTITEP 22
DES9b [MATPLPPWFTVPASSTETRRDPLRHEYLPPLF! 56
DES9a MATPLPPEFYVPAT$TETRRDPL] Y LDMKHVY 55
YEAST MVSV'EFDKKGN‘EKKSNLDRLLEKDNQEKE TKIHI SO PWTIANNYHQHLNWL! 120
MOUSE TAPPSGNEREK HLE HPEMKEDIHDIFTYQDIXE - -GPPPKLE Ihe- 76
RAT PSGNLQNGRE! EMEEDIH SYQDIXE - -GPPPKLEYV|J[RNT}{- 79
DES9b SRR TTELQTKTL\YWSIIYYIgA LA 113
DES9a B8 T TEROTKTLIWS I T Y YMATGLGI TAGYHRLWAHRAY 2 112
YEAST ALSGKVP LN’VFLF ] 180
MOUSE VPSCK! LF 135
RAT T IPSSK o 138
DES9b 171
DES9a 170
YEAST 238
MOUSE 195
RAT 198
DES9b 229
DES9a 228
YEAST 296
MOUSE 255
RAT 258
DES9b 289
DES9a 288
YEAST : cEcHnnmm 13 3T ATy 356
MOUSE 2 H R NILVSLGA GEGliHNHHH FP 315
RAT - r 2 R K NILVSLGSV{EHeFI:NYizi:Aln 318
DES9b 349
DES9a 348
YEAST 416
MOUSE 355
RAT 358
DES9b 409
DES9a 408
YEAST 475
DES9b 445
DES9a ) 445
YEAST NVIAADYIAYNY T KESKNSATRMASKRGEIMETGKFF 510

2  A9-Desaturase b & EEMARDOREIFEESR DT I / BEERSI LD bk
DES9b, Mortierella sp. @ A9-Desaturase b
DES9a, Mortierella sp. @ A9-Desaturase a
YEAST, Saccharomyces cerevisiae @ Stearoyl-CoA desaturase
MOUSE, ¥ 7 X Stearoyl-CoA desaturase
RAT, Z v k@ Stearoyl-CoA desaturase



DES9b 336  GTPIADLIJILSFEDFQHACIINDSKQ DAV K YEKMG 393
Cb5M 1 MAELKSFTLADLSQHTTKDSLYLAT P CTGIYT DA ISAEVLIDEAEREA 54
CbSR 1  AEQSDRDVKYYTLEEIQKHZDSKST )L TRRL BN ST EVLREQAEGRA 59
Cb5S 1 MZKVYSYQEVAEHNGPONF| DIAJOeDEIIMDLGEQIRA 52
DES9b 394 GG Ai— BMRVAJVEF AQTREEVPVYGEHSKEE 445
Cb5M 55 SIE - - DV A 3D TMEKIALVGEFKTDS SIZKP SESTRPIPAAESDSG 108
CbsSR 60 -- fr‘ : TYIIGELHPDDRSKIANPSETLITTVIZSNSSWW 110
CbsS 53 Sij- - VDIGLEDENLE - Bk GV I GDYDR TSERSVERVS TRENQSKGS 99
3 A9-Desaturase b M7 I / KixtEiE & FHEMERD Cytochrome b5 DEH 7 I / BRERFI D LEEL

DES9, Mortierella sp. @ A9-Desaturase b
Cb5M, Mortierella sp. @ Cytochrome b5
Cb5M, Z v k@ Cytochrome b5

Cb5M, Saccharomyces cerevisiae @ Cytochrome b5

KEE, BEICREFEINTVWAIEZAF Y UKL
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A reaction using condensation between boric acid and 2,2-iminodiethanol (diethanolamine) has been applied
to cover the surface of CeO: particles. A mixture of cerium oxide particles and the condensed viscous polymer
was heated in an ammonia flow at 1073 K followed by calcination at 923 K in air. Formation of turbostratic boron
nitride (tBN) layer was identified with an electron microcopy, infrared spectra, and x-ray photoelectron spectra
measurements. The new coating process was more effective in reducing catalytic activities of cerium oxide than the
conventional one using urea instead of 2,2-iminodiethanol. The new tBN-coated CeO: particles showed good UV
blocking properties and more natural white color than those of the conventional tBN-CeO:. The feature of the new
material will be preferable for new UV blocking materials especially for cosmetics.
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Development of a New UV Filter Based on
Cerium Oxide.

 Toshiyuki Masui

i Department of Applied Chemistry, Faculty
of Engineering, Osaka University

Thotz. ZODIRILE ) @ L & EESERERTF & LTt
FERHZ IO U 72l Bed ) 190,

Z ZTCARIIE TR, Aok YT ) =T I VOHES
BB & D136 N B &5 TIROETEEA & R % ki &
D Al ) o A0 & AR (XD 12BN,
L LM RETH DL - YR (AG) THEL,
G 22 & CNTIR B AO G @A IR U, SN sh R
< BEM., BB SRR Al O AR & H
"\l

2 £ B
2.1 & B

0.1mol-dm™2 DIE Lt ) 7 2 KEHK % 3mol-dm3 D7
VEZTAKICIMA . 155 NI R U bk v FRICHiR
FLT50mol%iik b KHICEHHLAEZROY T4 ) — LT
IV, RTBBEMAZ, KWL TRAIER L 2%,
O—4 1) —T/VRL — 4 —&HOTHEEARE L, g
VIR E 172, ZO% AIRAE £ 7V E=ZTHRM T,
773K T 6 BERE], R TZE&H 923K T 6 BEfEl, ZhZEh
IMBVLEES 2 Z 2 IC KD ELAvRE R ESE, B6h
T2aBHE A A v AKIZ K > TSR L 7215, =&/ —
LTV, HZIRL 72,

2.2 XvoaUE—-3>

RO NTGRHZ DWW T, RPN Z X2 b LHlE, X
KB (XPS) HIE. &5 R aeE a1 SR LL
75 5 CNTEA IR B 2 X2 b VIR 4T - 72 BHAD @
EOHOEGT T L a*b* BEFBEIZKDFHGL 7=,
S P O i CDM (Conductmetric Determination
Method) W 2k DfT->72, HIB, OF LH5.0g i
FH0.3g 22X H, 16dm® - h™! D25 E T 403K T
3HERIMNAE L 72, FEH DR E 50cm® D4 7+ v Kh
ANEE U 22RO S R AR NS K B KD A
ftzEL, ZOKE X EMBEEORZTLTEILT



BeAbt 1) 7 LRESHRERTEI DR

S L 7=, & 7S O e 1T 403K THIELS B b
DICKBEY 3 21— & — T 9 BEIBS L. FkkIC kD
B & HlE U CEHE L 7=,

3 KR EEE

3.1 BERNFOXvyS742UE—-3>

SEbd o BWESR SN T B0 E I A RIHIRILZ
X7 PVHIEIZEDBRE L2 25, Fig. 1IZnRd &1
bt ) o A28V TR S M WIRIN Y — 27 238 7212
BL7, ZThsoY— 23RO mMEb Ay RICE
WIS N AN E ZOMES R LT e b, Ak
L7ziBHC B A R—EREAVFHET 22 ek
Kotz

KITAF S M- BB O &R &2 XPSIC X DRET L7z &
Z A, Fig. 218 F &1, Fv K, SRONITORMIC
B CHBERABIRNCAAAE L WY — 2 s i =i
BULEZERDE ST, 72, FTEDOE —213190.6 eV
i, SO —-27133976eVHHEIZHD, ZThbEidE
fEAxTROFTERE -2 1903 eV, XKL —2 3979 eV I
fied THEL 9, GORHZ W Tl X 7= ¥ — 2 13 FR O &
TR AR TR ALEMATRIHKTEEDTH
5&EL26N5,

Fig. 312153 5 N 723k R O & 77 i BE3E 8 38 1 WM B i 48
BA2RT, Bt ) v 2 RO 1 XN FRIZE L2
50nm T& 0, 0.3nm RO HIIE Uy ilE 2 78 3k
HEBE . Z ORI FHEEHE2IZa Y b7 X FOR
BBREBHEREIN TS ZEnbh -7, ZOMHOKSM
LRIV Z <X 7 FOLlE, XPS HIEDORREAD
VTERTLE, WHEER L T2 WEIZIEEOGLRE
Wtz bk v £ (turbostratic boron nitride; tBN) &% %
HENB 610 Fm PREALEIC X D R S s 1 ~
2nm FEDIEARTE —IZHLELTWB Z Ebhr -7z,

3.2 EFFHFHERUEFROFE
KIZEFEEGIE > THE LB O @R % Table 1
IZL*a* b " REETRT, $RTOEIZID =DDfEIC
Ko TEHIN S ZRTTHEIZ X > CRBARET (LY a”*
,b*) = (100,0,0) 2EAHMZEHEA/RL, L*a*b™ X@&
RICBWTHE S =@ % @RS UTERD L 72RO HERE
CRAEM s G A RD TIREE & ORI 35 5 EhEED
LD, LzA->TAHBEDEEN NI WEEAEGL
ENTWBEF R D& LITARIRICK > TR S I 7zilk,
KON DWW TEEEZER THIE L 7288HR, XU
Hta» 6 D6 A E2/RT, G230 aRlE R
MAL*a*b*RKEGRIZBWT L a*)b") = xyz) &0
IEMETEDbEINhE L&, RATHEAOhSHTH 5,
AE=((100—x) 2+ (0—y) 24+ (0—2) 2) 2 (1)

Intensity / arbit. unit

3600 2800 2000 1200 400

Wavenumber / cm—1

Fig.1 FTIR spectra of the samples: (a) boron nitride, (b) tBN-
coated CeOz, and (c) CeOz2.
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Fig.2 XPS spectra of the tBN-coated CeOz particles: (a) Bis
and (b) N1s.

Fig.3 High-resolution electron micrograph of the tBN-coated
CeO2 particles.



Table 1 Actual color of the samples measured in the L a'p”
system

Sample (L, a*, b%) /E
tBN-CeO, (97.4,-1.24,4.62) 5.44
CeO, (96.4,-4.42,13.3) 19.2
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Fig.4 Reflectance spectra of the UV blocking powders: (@) tBN-
coated CeQz, (O) CeOs, (---+++) ZnO, and (——) TiO= (rutile)

Table 2 Comparison of thermal and photocataly-
ses of the samples

Sample I, (thermal) | 1., (photo)
tBN-CeO, 0.42 0.10
TiO, 422 1.66
ZnO 114 0.27
CeO, 19.9 0.21
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Micro-mesoporous smectite-type materials containing magnesium cations in octahedral sheets were prepared
from water glass and magnesium chloride by a hydrothermal treatment and calcination at 873 K without template
materials. The pore structure (surface area, pore volume and pore diameter) can be controlled by the hydrothermal
conditions (temperature, time and pH). The pore structure was also changed by additives. The mesopore size of
smectite-type materials is enlarged by adding dialkyldimethyl ammonium chloride after the hydrothermal synthesis.
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The enhancement of the cosmetic functions
of trioctahedral magnesium-smectite
materials
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AT~ 2V L hFF V& IVRRENIZE D 2
A A b EREGEICK DAL 72,

KA 52 (HARLET IS S, Si0* 29.04% , Na’0 9.4
%) EHEHKICENL, %7V E=ZTKEMAZ (A
W), Yt~ 22> o (FDEMEE) AZE-KICE» L7
(Bik), AMRIZB W% 5MEEN T T F L, Wi 415
2o ZOLEV)AVFEFEST IV LR TOIES !
6 & U7z, VA M UZSRIKTod L 72, 6 h/zik
YN AR E M A, 25% 7 v BT KEZE-AREMA 7=
(ZOoZ25)—-%225)—-C&¥5), 271 —CDpH
EOAERpHET S, 25V —=CAhF—borL—7 ((NEHR
100mL) T, ZERFHT T, KEB (473 ~ 523K) L7z,
KREPIZ K 015 5 M- ik 2 0t L, 283K T L,
i AL % F T L, 873K T 2 IEREIBEK L 72
(LI Z 0kt & MST (Mg) &4t 3),

HEOBES T ALFLDAFLT VEZT L 7T T AL
(C18d) ZIFINT 2elRt G B L 72 WIMILLFO 5@ 0
fTotze —DRTAFLTVEZT LT T4 FAEKES
BRIEIZ A 7 ) — NSRS 52 HikTd b, 270 —ClIZ
C18d Z RN L KB A R, o iciEE L, 357K CHE
AL 5L B L THMEL 72, C18d 2FR< 72812873 K
T2 BB L 22 (ZHic &k 0356 h7zalk & DItk MST
(Mg+C18d) &5 %), &9 —2DHEIR, KEAKKIC
25 —IZTILFLTVEZT LT TTA FEFRMT 5
BThd, A7) — CHEKRBUME, ZDOATY =D
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TILFLTVEZT LT T4 FARIMUSERE, EEL
Fcvki L, EREMS L AB L TRMELZ, TOHK
C18d %[ < 72912 873 K T 2 B BE L 72 (Zhiz kD
B o=tk & LI#k MST (Mg) +C18d & ¥3), Lictd
EE5DHEETLFLT VY EZY A2 0T 4 FRMEIZ
YY) avETE C18d T DA 8: 0.7 & L7z,

2.2. AAX L4 DX S 2)E-V 3>
FHELL 725 OR O RS 1 X AR (Shimazu XD-D1) 12
KONz, MRS (KRR, MILAER, MIILEE) &
SERWHEYE: (27T A A =2 2, Autosorb 1) TNz,
ABD A & VA A M AF LY T —EFRIC K DT

Of:o

3. B R

523K, 4h TREEL R L 7zi# L 7250kt XRD 754 — &~
Y (K1), 19.7, 352, 60.6° f¥EIZA A2 24 b #E
o (02,11), (13,20), (06,33) ICHKTHE—2»8°
iz (001), 28° iz (003) IC)iE & h b e — 2o »
BHlE N7z, ZOZ X2 44 bEEISERS 5 XRD /84
—VIZAREE, TLFELT VEZT LT T A FORM
ORI D 6 TR X Nz, A7 TiB L 2zalkhid s
TAAT LA PHEEE LD LN D,

LU 72e ARt Je R, MFLAR AR LIS, DR
#R, MLES A ZX 218, FAEL 230 TlEEmR T

=
(=]
=)

(24,31, 15)

MST(Mg)+C18d

Intensity / a.u.

MST(Mg+C18d)

MM

0 10 20 30 40 50 60 70
20 /degree

MST(Mg)

H1 ARXAT44 D XRD /82— (KEESRKEE 523K)

& RIE AR, KMIFLERDZILAE & - 72, MIfLEE
AHBIEZMEIZ XD KX L<ZE{ L, MST (Mg) TIiZ20A
DTFo~vA 27 afifLEf40A O A VHIfLERK>~V A4 o0
— XV EBIURE 5 TWB T E D572, 523K, 4h TH
L7 MST (Mg) IC7LFLT vV EZY LIEARML7-
MST (Mg) +C18d Ti& MST (Mg) 2k L ¢, M
B, MILARAILCHA L 72, MIFLES e K& < &L
2o VA 7 O HIHLIZNEHEL 20 ~ 80° DX VHMILEROL
AR TE, ARDOBEIZAT Y —CIZTALFLT VE
= asuF 4 FERNLZ MST (Mg+C18d) Tid MST
(Mg) 12HBE LT, H&RmREIEZ T ERME$, MLE
RG22, MIfLEE M KES B L7z, v 4 7 ufll
FLIZWZ L, 20 ~100° D 2 VHlfLAE & DLk E k- 7=,
KREGEE A E L, KEBF A ROVREHEE A FL Vv T
—ERARIL , A4 A VS RE RS 72,

4. %

KEARIFIZAEKR T 5 ) 7 — MEE T2 HA T B
Z OISR I N3 DL EZ NS, HIKE A
F)—=ZHBAAZ 24 VDY) r— b, gk B
B K O BAMEA T 5. B U 22508HS 873 K BER % T3
BRI, SHMLARAERTZE, XRD /54— Tid 001
FEZAUEERE L TOANWT LA 5, basal i A A E
BoTWBDTIZAL KNS v 2 aIZEAL, V) =7
— MR OELOREIZHIILATE S EELZ 6N 5,

00— PR OKE XIIKEA RS CIRTT 5 3
DEEZEND, ARIENEEE, AR ARV
ERELRVV I — TR OERTIEABKREL LDLEEL
5NBZ L, 473K, 2 h HBORR D 573 K, 4 h A8k
W LT, w4 7 affifdlhngnz &3, WEiphX g
7 — MR ORREIZY A 7 ol TE B DEELDS
N5, 72, BT ML) 7 — FFORRBIZER S
B 7= SRR 2 < LIS HR T 5 ¥ — 2 13 XRD Tt
B hishr -7,

MST (Mg) +C18d i& MST (Mg) & KEVILEZAEH A
CBDT, BUKEOM4L2DL ) r— bFoKRZxXi3&D
MST(Mg) &ML EEZ 6h5, ¥W—AaiiEEaT 5
MCM-41"" 2 FSM-16" TIZ A RIHICIFEET 5 7L F L

R1 BRAXT 24 NOEREMF R 1, MILETHE

oo SHGMEENY SR Silpd HEMDmtgt AR o0 g0
MET Wg- 4T3 2 a8 L] f.a7
MET [Mig) 523 4 14.0 a4} ek |
HTT (hlg-3) 4T3 a 847 a8 1.25
HTT shdge) 523 = ad= 414 £.448
WET g 0d 473 2 8.5 741 104
MET Mg+ Ci8d k) 2 1040 81 f.8s
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2 BEAX 7 &4 NOBRREZERREMILEST

TYERZTLAZOTAL FOILILDOAEXITED 2 VAL
DY A ZHET S Z LAHE Sh T, A THHE
L7AKAAZ 44 bk TR 7 LERLT Vv E=Z T L2 0
FAPEMHALELS TE A VMILBER SN2 &, T
FULTVEZT LT T A FORNNERIZ & O MIFLEA ]
HTEBZLENHMILIEZT vV EZY LHO I L AL

LUK EINZZEDTIE RN, VAFALYZATTIVILT v
EowL2UITA KR TRT7VEZTHTEDE»EEL,
HEMERED 2 ) 7 — M R O BURBIXH R TR > Tnha &
EiboNb, TLFLTVEZYLIUT4 FEDE KX
BAVHILAER ENE Z L2 EET DL, V) r— 1 F
MRZEEDONIFXIZED, ¥V — bR OEAIKED &
NI VALK DBEELOND, 873K THER L 72FRI21E,
HERIED 2 ) o — N T V&2 A RTRANRAE AR E T
VU= MROBRAMEDD, KDEWE T —L LTl
7280 BB KREL LD A VLR TE 2 DEELENS,

MST (Mg+C18d) Tix MST (Mg) +C18d kv ¢ K ¥ 7
AR E =2 &, KBEAEKFIZTLELT v E
—usruaFA ERRMENS &filcDT ) r— RO
DOIZTLFRLT VEZY LEPRETEZETY) I —
FOSEMENRRL 2D, KEBETTED Y ) r— D
K% X2 MST (Mg) % MST (Mg) +C18d &b g k%<
BAHIL, EWHBBROBRIZE TV E=vLs2a0T4 K
WBHIFT 2720012, K&EEV )T — NI v & LI
L, E5-LLTHY IV r—FHOH A X KELBD,
KO REBAIMILDBERT2EDEEL 6015,

AR OWZE TIIKEGERE, B, 277 VLT VE
=LAz uI4 FORNMBXCZDIEFIZL D AR A2
a4 POMFUEEI R CE L Z NG h 572, ThED
FHEIST A — 2N A7 24 b ORBEMICS 2 259D
WTESHHAND TETH D,
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Streptomyces (S.) castaneoglobisporus HUT6202 produces a large amount of diffusible melanin-like pigment. We have
cloned an operon, designated zel, which is responsible for the synthesis of melanin pigment, from the chromosomal DNA
of S. castaneoglobisporus. The sequence analysis revealed that the mel operon consists of two genes: the tyrosinase gene
(tyrC) consisting of 819 bp and a gene, designated 07378, consisting of 378 bp. The 07/378 was located just upstream
of the tyrC gene. Although the precise function of the 07/378 product remains unclear, its functuion is thought to be
involved in the transfer of copper ion which is essential for tyrosinase.

The present study has the following aims: the first is to express the microbial mel operon in human epidermis or in
albino mouse hair follicle cells. This approach will be applicable for the gene therapy of pigment disorders. The second
is to establish a cell line that expresses mel constitutively. The cell line can be used to screen inhibitors of melanin-
synthesis, which will be applicable for the cosmetology.

In the present study, we tested whether the microbial el operon is expressed in mammalian cells using COS-7 cells
as host cells. The 07/378 and ty»C genes, contained in the operon, were PCR-amplified and independently inserted into
downstream of the cytomegalovirus promoter, respectively. When COS-7 cells were co-transfected with the mammalian
expression vectors, the transfectants expressed tyrosinase activity, suggesting that the microbial mel is expressed in

mammalian cells. A human keratinocyte A431 cell was also used for constitutive expression of the el operon.

1. #

FH 51T 200 TP, L OB Z MR LR E LT,
Streptomyces (S.) castaneoglobisporus HUT6202 7%, IE
WCA T = FEREET B2 LD STV MO BRI
S. antibioticus \ZHX, 100 FLL LBV X T = Uk A
BBEAETAHILEAMLAL, 22T, Yay by ru—
=7 ERHCT, KEORBKDNA NS X 7=k
BEAMET (mel) Z#70—=V 7 Ll mel BT Ok
EZRRIAER, S, castaneoglobisporus O mel Ein 1%
FuayF—¥E%a3— 135819 bp LSBT (1yrC)
EZDOF C EWICAAET 5 378 bp 2 B A AT (07/378)
ETART UV EREL TSI LSRN ’&07”:1”)
0rf378 12X o Ta—FENBF VX7 BORREICDOWT
& REARWEREDL WA, Fu s F—EiEic. ‘/Etrﬁﬁ]
A% Y OEBRICEELTWwE DEEZLNRTWA,

AFZEIE, LTI R5 2 0% i HIEE LTWwWb, #
DOEDIE, BN T FF /A MPBLUTTVE )T A
FE/HiIf2 (albino mouse hair follicle cells) 1ZBWT, S.
castaneoglobisporus HI3k mel Bz T DRBLR WSS 5
CETHD, ORI, FFRICHBENR O BIZTFIHHR H

I

Application to cosmetology of the highly
expressed melanin-synthesizing gene
operon from a microbial source

Masanori Sugiyama', Takanori Kumagai',
Eishin Morita®

Institute of Pharmaceutical Sciences, Faculty of
Medicine, Hiroshima University' and Department
of Darmatology, Hiroshima University Hospital’

ZaBEZIIHET 27200 BETHRBENCHTELbD L
EZONDL, b OEDIR. mel BinT Z2EFIIIEHT
LHNERREBIL T 5 2 & TH Do B LM kIEF o>
F—EliE A HET 2 WEEMET 2Mlee LCHHTE
5N, EHRADEMRT H7200FHBAATI ) —=>

VE VR = TN AR ST (W
FLICIBIT 72 B HAR 2 3 2 7201218, fE ik

D mel BAZT-DSEAMNE TIEB T Hbﬁ‘ﬁﬁ‘ﬁ)ﬁ”ﬂ“ﬁ‘ % WG
Nhb, 2T, AFgETid. COS7HIEEB XL bk
HHE (keratinocyte) A431 ¥k%x T mel BInT- DOIEIM
WA L2 WTHE T 5,

2. X B&

2.1 (Rl EEERYE

COS-7 #figt. 10% fetal bovine serum (FBS, PAA
laboratories) %% & Dulbecco's modified Eagle medium
(DMEM, Gibco BRL) &M\, 37C. 5% C02-95% air
DOFMFITTHE L, & Mg (keratinocyte) &
L T A431 flifg % Hv 726

2.2 mel BEFRBEANY 2 —DEE

orf378 FEHMR 7 & —1d, PCRIEIZ X D IR L 72 07/378
AT % A X2 % — pcDNA31/Hygro () (Invitrogen)
AT 2T EICE D IER L 72 IBHi 2 N R 72\ 07378 Bix
F1Z. sense primer 5-CACGGATCCATGCCCGAGATCAC
CCGCCGC-3 (£ %V v 7k BamHI %A F2mRd) BLO
anti-sense primer 5-CACAAGCTTTCAGTTGGCGGGGAA
CGGCAG3' (4 %YV v 7 ZHindllI ¥ 4 b %/RT) %



SRR SZCEREEEGETFOIXA MAY—ADICH

FHWTHIEL 720 o378 D AFHOHEEZCH S GIC
R K72 EET 0r378G) 1 sense primer 5-CAC
CTCGAGATGGCCGAGATCACCCGCCGC3 (1 # v
v 71t Xhol %4 + #/R"73) B & Vanti-sense primer
5-CACAAGCTT TCAGTTGGCGGGGA-ACGGCAG-3
(£ %Yy 7 EHndlII %A F%/7R7) 2 HwCHEL
720 07378 DAY — b Ry OF L EEIZaWy 7
FIY B3R A L 72 EmAE T (0rf378K) 1%, sense primer
5-CACCTCGAGGCCGCCACCATGCCCGAGATCAC-
CCGCCGC3 (A #V v iz Xhol ¥ A v &7 v —54
Xy ZEHZFNEIURT) B L anti-sense primer
5-CACGGATCCTTAGTTGGCG-GGGAACGGCAG3 (1 %
Uy 71 BamHI A FemRy) ZHOTEIEL 720 07378
DAY — b FryOT CERICTY Y ZEFIZFAL, 5
IZATFHDOMREE CH 5 GITER SEBET (0f378KG)
¥, sense primer 5-CACCTCGAGGCCGCCACCATGGCC
GAGATCACCCGC-CGC3 (4 # V) v 7 Xhol 1 V&7
VE—=F A4 ik ay s EENENRT) B X anti-
sense primer 5-CACGGATCCTTAGTTGGCGGGGAACGG
CAG-3 (£ %V v Z7ixBamHI %A FZR9) Z A -CHlE
L7zo 2ol LRCICHEAZ: 4 FOEAT-D PCR IUSIZ4 T,
1% 4 27 )VHIZ9%TC 4 min, 65C 1 min, 72C 1 min D5}
T, €0, 96C 1 min, 65C 1 min, 72C 1 min ®5:
T30 HA 7 MTo7z /20 $AIDNA & LTI, 7T
A3 K pUCML " @ mel i#{% 1% &re#% 23 kb @ Kpnl 7 5
TA Y MEHWE,

tyrC IR 27 # —1%, PCREIC K VIR L 72 tyrC &
5T % BEAMNA~N 2 % — pcDNA31 () (Invitrogen) 2
AT B EIZEDER Lz, Bz Nz v tyrC BT
&, sense primer 5-CACGGATCCATGACCGTACGCAAG
AACCA G3 (£ %Y v 7& BamHI %A bamRd) BIO
anti-sense primer 5-CACAAGCTTTCAGGCGTCGAACGTG
TAGTAG3 (£ %) v Z7& HindlII %4 b%Rd) A
TR L 720 tyrC BT O ATFHOIEZ A DD GICER
KR8 (yrCG) (&, sense primer 5-CACCTCGAG
ATGGCCGTACGCAAGAACCAG-3 (£ %) v 7% Xhol ¥
4 F%&)”"Y) B XU antisense primer 5-CACGGATCCTCA
GGCGTCGAACGTGTAGTAG-3 (£ %Y v & BamHI %
4 b2RY) ZHCCHIEL 2. tyrCEETDOAY— b2
Fro$ CRRIZaYy 7y ifA Lz#ET (yrCK)
¥, sense primer 5-CACGGATCCGCCGCCACCATGACCG
TACGCAAGAACCAG3 (£ %) v 71k BamHI ¥4 b& T
V=I5 4 Jidavy JEHEENENRT) B LD anti-
sense primer 5-CACAAGCTTTTAGGCGTCGAACGTGTA
GTA3 (4 %) v Z7E HindlIl 4 + ZR_7) % CHIE
L7z tyrCBIZTOAY— b FroF ERicayry 7
BHZiFA L. SHIC4FHOMREE ADD GIIERSYE

72MfEF (rCKG) &, sense primer 5-CACGGATCCGCC
GCCACCATGGCCGTACGCAAG AACCAG3 (A %) v
EBamHI YA "2 T ¥ =54 Vixayy 7ihzznz
TUR$) B X anti-sense primer 5-CACAAGCTTTTAGG
CGTCGAACGTGTAGTA-3 (£ %) v 7 HindIII %A1 b
ZRT) AHOWTHIEL2, 2k, LRLICRR7z 4 Mo
{5+ ® PCR SUeME 4T, 1 %4 7 )VHIZ 96T 4 min, 65C 1
min, 72C 2 min DFEMATITW. 20#, 96C 1 min. 62C
1 min. 72C 2 min DT 30 A 7 WETo720 T2, $Al
DNA & LTid, 07378 O¥EMRIZH W2 D L HkkD 7 T 7
A v MR L7,

2.3 COS-7#ilRNDBZFEA

COS-7 fifg~D & a8 A, Lipofectamine (GIBCO
BRL) ZHW/)RT7 27 v a  iEIZLDiTo720 ¢9cm
D74 v ¥ 2Y7-0, Lipofectamine :AF 1% 80uL. COS-7
MBI Ix10° MR L 2% XIS L 7. F 72, BB
A 37CICT 5 BT - 720

2.4 FOIF—EEERE

mel BaT-A2EA L7 COS-7 Mgz 37CIZT 66 REfHEr
#£ L7214, 0.1M phosphate buffer (pH 6.2) % i\ Tk L 720
Veigth, M2 5 buffer IS L, MR Z 1T 72
%, 15000% g, 20min, 4COELII X D72 EiEZF 0
T —BEENEHORE L LW, Fa Y-
PEHISE IR, Horowitz 5D IS W T To 7. $4b
5,10 mM ® L-DOPA BLU5M ® CuSOt # & 01 M
phosphate buffer (pH 6.2) 15mL {2 100uL ® % > 787 Bk
Bamz 7z, 475nm OWOLE % 10 5 HllE L. Z0f)
HEL Y Fod -z ROz 2B 1545HIZ 1 nmol
@ dopaquinone % A4 S S EEEREZ 1 U (unit) & 2% L 72

2.5 mel BIEFDREMERRKRDIER

0rf378 BIX UV twC 2 R-AT AR ¥ —%ZNZFN g
IO, URT7 272 a VFEICL ) REMIBLTH 5 A431 12
co-transfect L7zc ZDKE, A431 11X ¢9cm DT 1 v ¥ 2
W72 1x 10 I 2 B & 9 ICEEE L 72, R T8 AR,
geneticin 500ug/ul B £ U hygromycin 50ug/pl 12T
EERZ AT - 720

3. BREEE

3.1 COS-7 f#lfg8ICH T 5 mel BIcTFDHIAM
F9. mel BIZTOHEBMETORIAME COS-7Hla
EHWTHELZ, mel BETFIZHEEINS tyrCB I
orf378 # TN EN PCR THIE L /-, BEZMIEH NS ¥
— pcDNA 31 (-) BL U pcDNA 31/Hygro () IZ#h
AL, TNODORIRT ¥ — %M L7z, WEL7



N7 & —%& T COST MBI EIETEAERZ 1T 72
FER, 078 HRET AN F—DA, HHWIE, tyrC %
AT B N7 7 —DA% transfect L7z COS7 MBLIZB VT
. Fu Y —EEIE e RO b N ol —H trC
ERETALENRNT ¥ =L orf378 B RAH T HNXT ¥ —% co-
transfect L7z COS7MIfBICBWTid, F 1 ¥ F—Biitkh
o BNTze LEOFERNS, S castaneoglobisporus HIFD
mel MIZFIZERMILICB W TRETRETH 5 2 S0
2B e bIT, FryF—XoiEEIICE tyrC DAT
IR TH D 0rf378 DIFAENLIATH 5 2 L Sbho Tz,

3.2 mel BIFDORAEDIKRET
COS-7THIlgIcBI B Fu L F—¥EEE, tyrCBLT
0rf378 DREBBIMKATHIDOLEEZ ENDL, KifFED
RAE AR EWN T 5 720121E, BT 5F0 Y F—EiEk:
EFUEEWIE & X v, Kozak 13, BEEMENIZBWT,
BARTF 25 8 237 ORI % MR AT R
VEETEINCUTO X ) REMD D 554, MBI
T UNRTEICHIREINEZ EEZWLNIZLTWS, (DAY
—bhaFr (ATG) DHEHEIZ5-GCCGCCACC3 (a¥y 7
BLs) AAFAET 5o(2)A % — h I KV EHBOHIEDN G TH 5,
EZT TOL) LR EEAN L 0rf 378 BI O tyrC
HETZ PCRIFICIDHEL (M1 B X UOEROEZ S
M), 0rf378 212>V Tld pcDNA 31/Hygro (). tyrC
ROV T pcDNA 31 () 1AL, BHERZ ¥ —%
REEE L7 MR, TN 2 ToOMAEDLEIZ L2
TCOSTHIRBIZEAL, BAMBEIZBITFE2FuYyF—+F
WEEZ L L7z A) 0f378/tyrC B) 01f378G/tyvrCG  C)
0rf378K/tyrCK D) 0rf378KG/tyrCKG, BB XU D D

O of3780 5' ——= ——— ——- [JATG CCC GAG --- ——-
goo Met Pro Glu[]

O orf3786G0 5' ——— ——— ——- [JATG GCC GAG —-—- ——-
oo Met Ala Glu[]

O orf378K0 5' GCC GCC ACC[JATG CCC GAG —-- ——-
0 Kozak[] Met Pro Glu[]

brf378KGO 5' GCC GCC ACC ATG GCC GAG ——— ——-
Kozak[] Met Ala Glu[]

O fprad 5' ——— —em - ATG ACC GTA -—- ——-
0 Met Thr Val[]

O »rCGO 5' —== —== -—- ATG GCC GTA -—- ——-
0 Met Ala Val[]

O nrCKO 5' GCC GCC ACC ATG ACC GTA ——- ——-
oa Kozak[] Met Thr Vval[]

O nrCKGO 5' GCC GCC ACC ATG GCC GTA —-— ——-
0o Kozak[] Met Ala Val

= 1

PCR Ti21& U /= mel BI=F D 5' RimEcHl

THRERIE Y Y VRS ER T, BEERIIFDKRF G I,
BHBUZBEERY, COBEBERICELY, orf378 124 1)
OA—FEhd22NVED2FBDT7 I /EIE Pro»5 Ala
ICEEL, tyrCIZ&WA—-RENB 2 XTETIE Thr 25
AlalZZRT %,

MAGDLEIIBWTIR, ZNZENOBET O 4 FH 0L
HCICHEBEIN TV LD, REROBIETICL-Ta—
FENDZ e T DL, 2FHOT I 7 BAHE
g b2 eilhsd (M) L2LEDL, ThHOMA
HbhEEEALZCOSTHMEICBNTHF s —Eif
WD LN S, 20T I/ BERNSFII F—
P E %2 TSRS ETE 2w oo, Gk
ARz lkber i3t ndbolEZ 6N A~DOD
MAGDLEIZDONWT, ZNEFNOBETERAET LI ¥
—7% 16ug 3O HWT COS-7 Ml EA L2, Zh oo
BAMBCRBLFryF -t E X 2 1RT, &4
OFu Ty F—EiitE KT 5L D OMAEDLENRD
By ATy 7RAIOEAL A FHOMERE LY GIlEHRT
B2 EN, FudF—EiitkE LA S DIHERICE
TWwWahrbnrkEzZ N/, 72720, a¥y 7RO A%
AL72COMABEDLEDOYE, KEOBIET OMAED
HTHDH A LKL THEEIRI LB L, BLU,
4FHOEILEZE GICBIL720A D B O AEHLETIE,
ALHEBELTEESETEWI L2 EEBTLE, 4FHD
WILER D) 23 F 0 v F—BiitEo ERITHEC@H L b
DEEZLND, KRIZ, BATAINZ ¥ —mDFHEF—
PN DOEBEEZHRD 720, A~D OMAEHLEIZD
WT, TENENOBETERAET LRI ¥ —%8ug$TO
HWCHEDOEREZIT> 720 TOME. A ~D OHMAL
HEETIIBWT, 16ug T 2OHWZEEIHAEED L
AL F20 A~D OHAEDLEMOREKETIX, 16ug
FOHWZgE L AR, D ORAGDLED D - & b iGME

300
=
‘D
~N—
=]
S
o
o0 200-
£
=2
)
=
2
~—
g 100+
&
b=
&
5]
(=7
N
0

A B C D

2 ZBiEEAEDLED mel EEFEEAL K COS-7 #izIc
BWHsFOLF—tidk
EREorf378 5 L U tyrCEEFERBETZINIZ—*%
16ug ¥2. A~DDHMABEHHEIZL P >TCOS-7 #ifz
ICEAL, FOYF—EEMEZAE L 7
A 1 orf378/tyrC B : orf378G/tyrCG C : orf378K/tyrCK
D : orf378KG/tyrCKG
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2500

2000 =

1500 =

1000 =

500 =

Specific activity (U/mg protein)

A B C D

3 BiEHAEDLED mel EzFEEAL L COS-7 Ml
B3 FOLF—tiEk
BErEorf378 $ LV tyrC Bz FERE TSNV Z—% 8ug
TO. A~DDHEAEHEICLAEN 5T COS-7 MEICEA
L. FO F—EEEERETE L /=
A 1 orf378/tyrC B : orf378G/tyrCG C : orf378K/tyrCK
D @ orf378KG/tyrCKG

BELL Ay 7EHOFAL 4 FHOERE LY G ITEE
THIEN, FudF—Xiitr LA ELDIIHMTDH
5T EDVUDTHER SN zo ABIETIE, BEATEIRI ¥
—mOF Y F—EERICRITTREEZTARTZDOATH S
HS, AR TN 9 2 Ml e i fn T35 A IRE R & 2208
Ibdr2ki2kh, EHlFuyF—Biitks LA EE2
ZEDURETHLEEZLND,

3.3 mel BeFOREMRERBFKOBIAL

mel BIZTZHERIIZFEB T HMEkE, FosvF—¥
HEEZHET 2WEEMET L -00E/MiB e LTHH
WRETH B, AFZETIE. Keratinocyte A431 fllfid % FH v
T mel BIET OREEFEBMOB L % A 720 07378
JASBIANR Y ¥ —i% hygromycin M@= T %, tyrC %
AT & —13 geneticin IMEBETFEZAT A ENL, Z
NENONRY & —7% A431 MRBIEA L7z, 2 DDA
T ZHBIRE 7720 TOHR 12070 —-0%
BAZENTE, BUE, Coru—ry2¥bhThiy,
S, Arzao—rvoFadF—EiitzllET L TETDH
%o

4. 8 18

AIFFEICBWT, BHRRE S. castaneoglobisporus HIED
AT = U AHEABIET mel \ZEBMBNTRITEX S
ZERRL7e ZOMRE BEWHRO X T = pEgE
R AEABR OB THERRP 22 BEICT 5720 0E:

THBISHTRETH L 2 EERBT 5, X 51T, K3
2BV, mel BInT- 2RSS 2 aiflLs 1 5%
B TELTREDYD Do ZOMPERICIX S = v taFEr
AT DI EPBENIHNTE L, 7 a v F— Bk
OMEWLE A7) == 73 5 7200MEMILE 72 ) 1%
LEEblo, ZoMERIEAK L LTHHTELZ LR
RETHHDTH 5,
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The biological roles of asparagine-linked oligosaccharides (N-glycans) on glycoproteins are thought to be
played through the interaction of terminal glycan structures and their receptors. The diversity and avidity of
the terminal structures are, however, regulated by the core structure of N-glycans. In vertebrates, six different
N-acetylglucosaminyltransferases (GnT-I through GnT-VI) are involved in initiating the synthesis of highly branched
N-glycan core structure. Among them, we have purified and cloned four GnTs (GnT-III, IV, V, VI) for the first time.
GnT-VI catalyzes the transfer of N-acetylglucosamine (GlcNAc) to position 4 of the Man al,6 arm of the core structure
of N-glycan, forming the most highly branched pentaantennary glycans with a bisecting GlcNAc. The human GnT-VI-
homolog (hGnT-VIh) gene was originally identified in the region commonly deleted in pancreatic cancer, but its function
is unknown. hGnT-VIh shows no GnT-VI activity, although its primary structure is very similar to that of chicken GnT-
VI (galGnT-VI) (50% identity) . In order to elucidate the biological role of chicken GnT-VI and human GnT-VIh, the
2alGnT-VI and hGnT-VIh genes were introduced into a mouse melanoma cell line BI6F1. Melanin production was
enhanced in 2GnT-VIh gene-introduced cells, accompanied by increased tyrosinase activity. In contrast, it was reduced
in galGnT-VI transfectants, accompanied by a decrease of tyrosinase activity level. To investigate the molecular mechanism
of these phenomena, tyrosinase mRNA levels in the cells were examined. The mRNA level in 2GnT-VIh transfectants was
elevated, while that in galGnT-VI transfectants was reduced compared to control cells. To study alterations in carbohydrate
chains induced by the expression of 2GnT-VIh and galGnT-VI genes, oligosaccharides on cell-surface were examined by
flowcytometry using DSA and L-PHA lectins, which recognize poly N-acetyllactosamin and f16GIcNAc branch, respectively.
The reactivity against DSA and L-PHA was increased in hGnT-VIh-transfectants but decreased in galGnT-VItransfectants.
Taken together, it is suggested that the expression of the 2GnT-VIh and galGnT-VI genes regulates melanin production via
the regulation of tyrosinase expression accompanied by alterations in carbohydrate chain structures.

1. #&

¥ RTINS N REBRIE. A ey VX OB
FEZ 52 LI2X D, Mlgosib L Bz HMd 5 2
EBRBN TS, WY S 7 BERHICIE, T ANTF Y
WA (N ) pE L A7 U (OM) FESEAH D, N
T2 D Db DD\, NEBESIZ, & v 87 BT X
NT XY (Asn) BRIECHELTBY, N-TEF VTN
I% 3 (GleNAce) &~ >/ —2Z (Man) X V558
Wi a 7iEE 24635 (Fig. 1o S OREHEAINC LD
Z N EHHERE S T E LORIT B X 9 12 B, BESHIZ.
HREDSIER IR —2oF O L THET 525, 20
BB B O S B o N BUBESH o o 7 43I i i
X6 2D N-7 v F VTN aH 3 Vg (GnT- T ~V)
WXoTHREENS (Fig 1).
bhbiidZhE T, GnT-M, -V, -V, - VIZ2WVT
BEETW Y BMEREOT I BESICESNT

il

Regulation of Melanin Production by
Glycosyltransferases.

Naoyuki Taniguchi

Department of Biochemistry, Osaka
University Medical School

¢DNA 70 —=> 7 %4F5CT&7" 7, GnT- [ ~ViZ
b ML, b PEEFREE SR TS 5712
GnT- VI MAER BETIE RO h > T 525, HAHY T
BELEROPoTw ARV 70 b)Y GnT- VI® cDNA 2
T—= 22 E D, Bk GnT- VoMEEETFE LTS
NTWw/t b GnT-NVAET—2 (hGnT-IVh) ¥ 25, %
IZGnT-V& YD GnT- VIIZ X ) HEMEAE W & ASh A
D7, L& hGnT- VI h &84 L7z hGnT- VI h i, GnT-
VBLXOGnT-VE&7 I/ BRI TENRZN50%B L O
27%—3 L CTw 575 hGnT- VI h{21d GnT- VIIHHE D
GnT-Vigktkd A b o7z7

GnT-V& 5\ id GnT- VTHK S N5 i 55 b S A% %

GnTV  GIcNAcP1
\6
GnT VI GIcNAcB1 —» 4Manold
2
GuTIl  GIcNAcB1 / A
GnT I GlcNAcB1—> 4ManB1—»4GlecNAcB1—4GlcNAcf1—> Asn
3
GnT IV GlcNAcB1\4 /‘
2Manocl
GnTI  GIcNAcp1
Fig. 1. Structure of the pentaantennary N-linked core oligosac-

charide containing the bisecting GIcNAc residue.
Location at which the GlcNAc transferases (GnT-I through VI) are
involved in the branch formation.
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3 O Y o2 P, ke YL SR " 7
PICHBALTWS,GnT- VI GnT- VO EWTH 5 Bl
6GIcNAc 7752 Bk LTV, S 512 BL 4 %54 T GleNAc
2 L C L ) M RS 2 2K T % (Fig Do FESHAS
BAALS 5 & ZAitED G S TR AR & o BT
MEFEIEE LIS, GnT-VIOHEAICL Y 8T &
RAEMVERAEL S 2 L PSRz, 72, hGnT- VT h
BT, B N OB RERITIE XA SN Tn R v,
FANOBESHE A KOS % i3 2 W HEYEATE 2 Sz,

AT VDA T =V EADF—HETHALTFO LTS
=ik, 79 ¥ YIRS & B — BRI % F RS
bONS, FONEMIIE N BPEHALIHTH 5 2 255
NTw2 9" F72 o-MSH %2 X 5 c AMP FEAEH L
WEoTAT ) —<HD A S = VREESEENT AR, X
FEERY N EDONBREHOGR I E SN B P,
DI, AT UHIBIZBITA AT VREAIZIEN
TURESHATES b o TV B T Ebh o TWVAED, EELE
DX HHEREEAEES L TWAD, T2 EDXO %
W RBENEGS LTV 202 EAHTH L, bhbh
&, i, GnT- MEfEF2~™ A X T —<Hilfs B16
BB &R L, FuyF—XORMEHEREIZIT S L
LT, ZOWEMDS ER LT, AT VEADRT S S
EERRMLEY, 22 THoOMERBELEOREL RS/
BHIZ, MY GnT-VI& hGnT-VIh @ ¢cDNA 2<% 7 A X J
7 —=Hlfa BI6F1 123 A L TEORARZ H~72,

2. ® B&

2.1 MH#

WHFLEMHIEBI N2 # — pcDNA3.1/Zeo (+) 1, Invitro-
genft X VEEA L7720 UdF v T X L7z Datura stra-
monium agglutinin (DSA). leucoagglutinating Phaseolus
vulgaris agglutinin (L-PHA) (. EY laboratories £t & ¥ i
AL 720 RNA #5838 Trizol, Superscript I, Lipo-
fectAmine (& GIBCOBRL #L & W A U720 PUEWE Zeo-
cell 1 InvivoGen th X WA L7zc BCA 7us4 7 vt
4%y M Pierce th X WHEA L7 7 A X T/ —<fiilg
BI6F1 X, 10%Fh6RIMEZ M2 727 Vv Ry &AL — 7
JVIERRERE M % FV T 5% CO, T\ 37TC TRIZEZR AT - 720

2.2 EBMGNT-VIHFEA—Y (hGnT-V h) &fE

FEAX S/ —HBEOER

pSV-hGnT- VI h" #*5 hGnT- VI h ® open reading frame
(ORF) # pcDNA31XZ7 % —IZ#fi AL, pcDNA-hGnT- VI
h 218 L 72, BI6F1 flifziZ. LipofectAmin % VT A —
H—D< =2 T IWVIZHE, pcDNA-hGnT-VIh b5 v &
727 b L, 100ug/mL @ zeocell ZRMLTAZ ) —=
7L BRAGREICEDMlEE 7 u—fbL 72,

2.3 Z7hUGnT-V (galGnT-V) #EEFEA
AT/ —<HIEDOIER

pSV-GnT- VI” %5 galGnT- VI® ORF %. pcDNA31 IZ
#A L. pcDNA-galGnT-VI Z{F# L 72, bF oA 727 ¥
av, Az)—=v7, ra—{t®}EEiE hGnT- VI h &
[ TH 5,

2.4 J—H¥rJOvray

A5 total RNA % Trisol Z VTt L7z, 1%
5172 total RNA 10ug 2RIV AT IVFE REWRS L TESR,
WEIL. BMEfiEF A g2 27 LY (Roche) 270y
T4 7 L7z galGnT- VIE{ZT-® mRNA LX)V 5 %
RA%A121&. GnT- VIE R T O %5 OB % eI LT
YEo72V %Y VHEH#RNA 70 —7%, FudF—Yi
2D mRNA LXVTOFRIE RBHEITIE, Fad T
—EClfa ORI ERZICI/ER L 72 Y T% ¥ %k DNA
TU—=TENATYVTAL XS, TVAY T+ AT 78—
VREHHTY TH 27 = U Pifk (Roche) (2 TH L7z,

2.5 RT-PCR

total RNA 1ug # T, random primer & W#EE % Su-
perscript 112 & » CEIEERIE (RT) %#1T7->720 PCR I £
Hx UCT30MH, 7=—1 7% 5CTOM MEKGE
72CT145 M ® %M T hGnT- VI hi#fz T 0¥ AL
Gn4tIss : 5-AACGTTCTACAGTGTCATTC-3 & GnT4HbBA :
5-GGATGCAATGACTTTCTTGA-3 # H\T 2844 7,
Fu v F—EHETOWAEIE. TYRInB F: 5-GAGTATA-
ATAGCCATCAGGT-3. & TYRinB R : 5-CTTGGGACATT-
GTTCCATTC3 VT 29H A7)V, 3 ba—LDB T
7 F VBIET DA%, BactinF @ 5-TTACCAACTGGGAC-
GACATGS3' & reverse primer BactinR : 5-AGGAGCCAGAG-
CAGTAATCT-3 #H\WT 21 %4 7 VIgIR S &7,

2.6 FOYF—EEHEE. F>NIE

F 0¥ —EOEEME I, MINEEME 50ul 12 1 mM
@ B-L-dehydroxyphenylalanin (L-DOPA) % 950uL 32
Mz T, 37C T30 i e 7%, 475nm T DOPA-
chrome OWIEEEZME L7220 & 287 BE 341l 7
VT I v EREEE L THWT, BCA7u74 7 vtAq
Fv MIEoTiTo 72,

2.7 70—YABMXM)—

FHINL % 025% EDTA % &rie ) v etk 4 7 A3k
(PBS) THIAL. 20ug/mL OEFF MbL 7 F v &k E
T 30 /B UG S 721, PBS TV, S 512 FITC Bk
TEYryaEKET3044 KIS SE, PBS T - 72,
FACScan (Beckton Dickinson #:8) |2 CTHEHT L 720



3. % R

=7 bV GnT- I#(ET galGnT-IZ X7 ARX T ) =<
MR BIGFLIC N9 ¥ A7 =2 + LT, zeocell iM% 1572,
I 5D Zeocell THAARIZ BT ZEA GnT- VAT OFB
. =W rTay T4 VST LI E 2 A, IEYH
FEDIZSEBLL Tz (data not shown)o

[Ff£lZ, & b GnT- VIARET— 27 #8 (5T hGnT- VL h 12D
WThH BI6FL Ml b5 > 2722 b LT Zeocell itk
#1720 hGnT-VIh @iz T 0B, =5 RsIEE s
) =FrTuvy 547 TERBTE LD o795 RT-
PCR THzE W) % 72 L7z (data not shown).

galGnT-VIBL O hGnT- VI h#8IETEA XS ) —<Hl
faix, B Mock hS v A7 27 b EWNRT, FRICHW
o 7B OZALIE A H It h - 72 (data not shown) 7%,
galGnT- VIEIE TEAMNEIE, ML vad 2, K
S hGnT- VI b R TEAMBIZR L 2572 (Fig. 2). 6
UM CBIET 5 & hGnT- VI 1 &= T8 A, Hl
fa il 2 il - ZEE M oFE M L 72720 L bh
LA LCHEL-MREEL 2L 512, 2T
R ERLRICEA LT ML A b (Fig.
3o —H galGnT- VIEIZTEAMILIZIH S 222 REF 1Y
RARIIA LN o T,

RIZAT =V EEDOF R THLHTF Ry F—EDFEH
ZiR7Izo hGnT- VI h BIZFEAMILOF 1 2 ) — LGk
. RGN & TR 255 K — T galGn T- VIR T
EAMIZIER 450 LIEKT LTw7: (Fig. 4)o ZOkH#
Moy hGunT- VI h BIZFEAX T 7 —<#fillad L O gal-
GnT- VIEIGZTHEARXT /) —<HlaIlcB T 5 25 = VEd
OEALZ, FuyF—EEETHE SN TV S L Bbhiz,

e T T PTIEER

10 18

o ’
w"-‘g

5

B16F1

mock

!

~ clones

N°~23456789§“
i !
" ¢ ¢d ¢ 0o 9 W ¥

Comparison of cell-pellet color between parent

Fig. 2.
B16F1 cells, mock transfectants, galGnT-VI transfectants,
and hGnT-VIh transfectants.

GnT-VI b5 >R7x0% > b

Fa L F—BEHELDA DXL EZWSPICT L7720
12 £9 mRNA LXVOREHE ) —FrTuyra v 7
TN L720 hGnT- VI h @ {nEAMETIEFus F—+¥
OWEY R Sz hs, Bk, Moc NI v A7 % v
M galGnT-VI #Ein T8 AN CTIIMml S 272 (Fig
5)o KIZ. BkE, Moc S v A 722 %V b, galGnT- VI
HE T AMIIC BT 552+ —¥ mRNA O%Bl% &
D R D RT-PCR TIENT L72 & 2 A, galGnT- VIElET
EAMIETIE, Bk, Moc S ¥ A7 227 % v M EHART
FEHAT LTz,

FuYF XIS N TH Y BEHO AT
HORBUCLETH L Z LD HEShTns "% o7,
hGnT- VI h BIET-3 5\ E galGn T- VLB T-O5REIFEHIC
X0 Fu s F— OIS SN TRRGEL 2S5
WEMAE Z SNz, 22T 9. hGnT- VI hilifn 18
ARIEB & O galGn T- VIE(ZFEAMILIZ BT 5 GnT- VNG

GnT-VIKREQY b+SYRTxH92 b

Fig. 3. Microscopic observation of parent B16F1 cells,
mock transfectants, galGnT-VI transfectants, and hGnT-Vih
transfectants.

B16F1

mock

hGnT-Vih 1
hGnT-Vl h 2
galGnT-VI 1

galGnT-VI 2

0 50 100 150 200 250
FOrF—EEE (%)
Fig. 4. Tyrosinase activity levels in parent B16F1 cells,
mock transfectants, ga/lGnT-VI transfectants, and hGnT-VIh
transfectants.
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Fig. 5. Tyrosinase mRNA levels in parent B16F1 cells,
mock transfectants, galGnT-VI transfectants, and hGnT-VIh
transfectants.

Tyrosinase mMRNA expression levels were examined by
Northern blotting (panel a) and RT-PCR (panel b).

PR RE L7z2s, BRSO IEED I S ke h o
7z (data not shown)o 1 & 2D HEME O AN X 5 iGN
P S #2570 T, K, MIBHICEBT 5 HEEELE
L2 F 2 HwTillN7, BEIZGnT-VIEWTDH S
GlcNAcBl4 (GleNAc f1-6) Man a Wiz 78551 27 5
VIS NTOARWOT, GnT-V EWTH 5 BLEGIcNAc
T FHERRRTAEENDLDSAL Y F T
L-PHALZF % 2HWT, 7a0—H%4 X MY —CHl
W 210 OERE 7S & O FUBHEIZ DWW TIIR7zo DSA (26
L0, e LTHW e mock TV AT F Y
b EWART, hGnT- VI h @z -EAMAETIEEmL. gal-
GnT-VIEETEAMBTRIALED S VIEETT L
(Fig. 6a)o L-PHA OIUSHED DSA L 7 F > O JUisHE & —
BRELDBOD, mock T Y AT 278 v bEHNRT,
hGnT- VI h 855 AT L. galGnT- VIEIL T
BAMILTIEIAED B VIFETE T L7 (Fig 6b)o L7228
>Cy hGnT-VI h BIET & gal Gn T- VIEIETDE AL
faZmi o N BBESH O 2 2L S e85 T e b o7z,

4, £ &

FudF—EoFtEErHETAIRTIIEED . KD
ZFO—HWEZZOLNDE Y, EEE FuyF—EIlZon
TWD NEPESE TG T vy Ra v EOESICEDbY ., B
FIEMEORBICLETH S 2 EDBEH SR TS P, LU,

Counts

a0
N

Counts

a0
N

a DSA

160 200
L

120
L

control
mock

VI h No.1
Vi h No.2
VI No.1
VI No.2

+0
N

o

160 200
!

120
L

control
mock

VI h No.1
VI h No.2
VI No.1
VI No.2

“0
L

o

0

1 102
FL1-H

Reactivities of cell surface glycoproteins to DSA and
L-PHA lectins.

Mock transfectants, galGnT-VI transfectants, and hGnT-VI
transfectants were examined by flow cytometry analysis us-
ing DSA (panel a) and L-PHA (panel b) lectins.

10° 10*

=

10

Fig. 6.

FAEN-7TEFUT NI UIEBEEGT-IT (K12
M) WEFEITAAT ) —< BI6HINBIZEAT S L F 0
P —BENED LRI A T = VRSBt A & %
R L7222, KFZETIE. galGn T- VIE{E 35 AN TIZ
F 0¥ F— BT - T A 5 = ¥ EEADHIH S
—Hy hGnT-VI h Em EAML Tl a v — i
D EFIFN A T = VEADTLET L 2 L2 Rl L7z,
Gn- VIId N RIS O IR 50 . £72. hGuT- VI h b
RINTIED 2 Wi BREE TH 2 TR VO T, Zh
SOBIETHEAZ, FOYF—Y2ETHY v 37 BHEH
OfEEZUE L, HHICREEZRIZTT I EAFHIN,
L2LWMED NI YA 7228 Y MIZBWT, EALE
EFDPREBELTVWAEZ &% mRNA LRV TR TE S
DD, GnT- IOTEEIIMIN T & oo 72 2350 N
2B % GnT- VI % & 2 MBNWRE2STREA L0
b LN, EEBREEIE, BHESIER IR GRBR
BNTHESHE SR T, ERICHRA Tl O
HEERELT ) BB D 5 DT, BABIET 25BN Chiz
BEZLLTHVTWEI2S LGV,

—Ji. BRYN-TEFNVF 2 b3 & BL6GIcNAc 4
AT AL 27 F >~ DSA & L-PHA w70 —
FA A MY =T X0 N F I O BE SR DAL & 72



EZA, galGnT- VIEIETEAMILE hGnT- VI h s
MBI B 2 MR R ORESHE LIS ICE Wz, 2O
L7 F v L OROBEDS, EABIR T Y OB 7 BT
BERIEEICIES L LD TH B T e b pEnisng#%
FEDWELICIED L DD THAPIEAHTH B, WFhIZL
AFa Y F—EYOREHAKRDZIL L TV A TREMED B,

FuyF—YoEtElt Fu v 5 —+¥ O mRNA 0%
HAMBE L w2 eh b, KU TBIE SNz galGn T-
VI o\WE hGnT- VI h BIZFHAICX 5 X T = VAR
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Anaphylactic reactions to measles, mumps and rubella vaccines and the combined measless-mumps-rubella (MMR)
vaccines have been suggested to be caused by allergy containing bovine gelatin in the vaccines as a stabilizer. Since
gelatin can be derived from collagen molecules present in all multicellular animals, it has long been believed to be
nonimmunogenic and thought to be weakly allergic in human. Therefore, gelatin has been widely used as a stabilizer
in vaccines. The present study was designed to investigate the reactivity of IgE in bovine gelatin-sensitive children
to gelatins from various animals by enzyme linked immunosorbent assay (ELISA). The IgE in the children reacted
to mammalian gelatins including kangaroo and mouse gelatins, to which they had little or no exposure as a food
or a vaccine stabilizer. Most of the children who displayed sensitivity may be due primarily to the antigenic cross-
reactivity between mammalian gelatins.

Gelatin, obtained from bone and skin, consists mainly of denatured type I collagen, which is composed of two
ol and one o2 chains. Furthermore, the study was designed to elucidate the IgE reactivity to ol and o2 chains of
bovine type I collagen in gelatin-sensitive children. Purified ol and o2 chains of bovine type I collagen were obtained
by separation of column chromatography. All serum samples which were reacted with bovine type I collagen showed
positive reaction to o 2 chain. In our previous study, we reported that homology (98%) between o1 chains of human
and bovine type I collagen is higher than homology (93%) between o2 chains of them. These homology data might
suggest that the o2 chain has higher allergenicity than the ol chain. To analyze IgE-binding sites of o2 chain,
recombinant proteins covering 100 kDa collagenous domain of o2 chain were expressed by pRSET vector. One of
five recombinant proteins located in central portion of collagenous domain showed strong reactivity for patients sera.
To further determine epitope, several small recombinant proteins covering the central collagenous domain were
prepared. The 4 kDa recombinant protein spanning from **Pro to **Glu was shown cross-reactivity to patients sera
but the protein from *'Ala to ‘°Gly was not shown. Taken together these data, a major epitope in the 02 chain of
bovine type I collagen was suggested to locate in 25 amino acid residues with **Gly to *°Glu.

In the future, our analyzed data of IgE-binding epitope in the o2 chain of bovine type I collagen may become tool
for developing a gelatin which has no or low allergenicity to humans
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Reactivity of anti-gelatin IgE to gelatin from various animals.
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Fig.1 IgE reactivity to bovine gelatin and dena-
tured type I collagen. Each child's serum was
diluted to approximately1 Ua/mL as level of spe-
cific IgE to gelatin.

The results are expressed as a_percentage of the binding of IgE to each
recombinant proteins compared with that to bovine type I collagen: , +++=75%,
75%>++=50%, 50%>+ =25%, 25%> £ =5%, - <5%
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collagen. Each child's serum was diluted to approximately
1 Ua/mL as level of specific IgE to gelatin.
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Fig.3 A schematic representation of the collagen a2 (1) chain and its recombinant proteins. Reco m binant proteins I , I, I, IV,

Il a, I b, M cand Il a-1 to a-3 are prepared from bacterial expression vector pRSET.
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Table 2 Reactivity of anti-gelatin IgE to recombinant proteins for a2 chain

of bovine type I collagen.

Recombinant proteins of a2 chain

I I I v v
Child no. Type I collagen 1N-224  213-417  418-662 663-890  879-15C
(FU)
1 2600 - - + ++
2 1019 - +++ ++ -
3 2800 - - +++ +
4 1773 - & +++ - +
S 868 - + +++ - +
6 2116 - - +++ + +
7 772 - +++ + + +++
8 1494 - - +++ - -
9 814 + + - -
10 2179 ++ - - -
11 834 - +++ + -
12 1947 - - + + -
13 1833 - = +++ - -
14 1152 - + + + +
15 2455 - + +++ - -
16 1820 - + + + +

The results are expressed as a percentage of the binding of IgE to each recombinant
proteins compared with that to bovine type I collagen: +++275%, 75%>++250%,

50%>+ 225%, 25%> +>5%, - <5%
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Fig.4 Reactivity of the sera from children with systemic al-
lergic reaction to recombinant proteins of *'®Gly to ®°Ser
in bovine a2 (I) chain. Ma, *®Gly - *'°Ala; b,*'Leu -
598pro; Mc, °"®Leu - °Ser
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Fig.5 Reactivity of the sera from children with systemic al-

lergic reaction to recombinant proteins of “®Leu to *°Glu
in bovine a2 (I) chain. Ma-1, “®Lys - *“*Gly; Ma-2,*'Ala -
“5Gly; Mc: **'Pro - *°Glu
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Fig.6 Amino acid sequence in bovine a2 chain of putative epitope for spacific IfE anitibody from children with ana-

phylaxis to vaccines.



ESFUILLBTPLIX—RIGOIE h— T ERELEETF DR

Tkezawa Z, Inouye S.: IgE antibody to fish gelatin (type
I collagen) in patients with fish allergy. Journal of
Allergy and Clinical Immunology, 106, 579-584, 2000

7) Hori H.,, Keene D. R, Sakai L. Y., et al: Repeated
helical epitopes of defined amino acid sequence in
human type III collagen identified by monoclonal
antibodies. Molecular Immunology, 29, 759-770, 1992.

8) Sakaguchi M, Hori H., Ebihara T, et al: Reactivty of
the IgE in bovine gelatin-sensitive children to gelatins
from various animals. Immunology 96, 286-290, 1999.

9) Sakaguchi M., Hori H,, Hattori S, et al: IgE reactivity
to al and o2 chains of bovine type I collagen in
children with bovine gelatin allergy. Journal of Allergy
and Clinical Immunology, 104, 695-699, 1999.



B B R TR ZE DF L s Wik Db SE

ACHRER R E  RAE R R IR =7 05 B

(/AT & I R L

The management of skin pigmentation is an important field in cosmetology. Usually, management of pigmentation in
cosmetology deals with benign skin conditions like lentigines, freckles, and post-lesional pigmentation. Among these
benign pigmentary conditions, one must differentiate malignant lesions such as melanomas. Eary diagnosis of melanoma
is important because advanced melanoma has poor prognosis. Recently, our group developed a personal computer-based
three-dimensional (3D) reconstruction system, which can visualize 3D structure of dermatopathological specimens. In
this report, I employed this method to a pigmentary skin lesion, nevus pigmentosus, combined with clinical detailed
observation of the lesion by digital microscopy, to investigate if this method is useful in the diagnosis of pigmentary
lesions. Thirty serial sections from each block were stained with H&E. Serial images were registered using a graphics
program Photoshop. After extracting the region of interest, three-dimensional images were projected using NIH-Image
program. Biopsy specimens obtained from normal shoulder skin showed net-like structure of rete ridges and dermal
papillae fit to each opening of the net, and biopsy specimens from normal palmar skin showed wide incurved structure
of epidermis, which corresponded to the skin surface creases. In nevus pigmentosus of the sole, dermoepidermal
junction area was irregularly depicted corresponding to the presence of junctional nevus cell nests. Relationship between
the distribution of nevus nests and surface structure of the epidermis was also visualized. Further study is now under
investigation to show the relationship between detailed clinical observation with digital microscopy and the histological
three-dimensional structures of nevus pigmentosus.
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A new method for diagnosis of pigmentary
skin lesions.

Tetsuri Matsumura

Department of Dermatology, Hokkaido
University
Graduate School of Medicine
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To study the mechanism and risk of human skin cancer from solar light, we exposed human skin transplanted to severe
combined immunodeficient mice to daily doses of UVA and UVB (dose rate of 2.8 J/m®/sec) for period of approximately 2
years and investigated morphological and genetic changes of human skin tissues. Of 18 normal skins, 14 actinic keratoses
(77.8%) and 4 skin cancers (3 squamous cell carcinomas and 1 undifferentiated carcinoma) developed, wheras neither
actinic keratosis nor cancer was observed in 15 human skins not exposed to UVA and B. This is the first success in
inducing cancer and solar (actinic) keratosis in human skin by UVA , B.

Among p53 mutations at various sites, mutation at codon 242 (cTGC — cCGC; Cys — Arg) was specifically observed
in both skin cancers and actinic keratoses. Furthermore, double or triple mutations were induced in all UVA , B-induced
skin cancers and in three of eight actinic keratoses. As well as p53 mutations, 2 of 3 squamous cell carcinomas had also
K-ras and c-kit mutations. So far as we know, c-kit mutation has not been reported in the skin cancer except melanoma.
Mutations of B-catenin gene occurred in 7 human skins, but these were non- specific mutations.

1

v MERADOEEBRIIIEE. BRONT2 &5 WITAEK

T (e MEREEMIE. BiERL L) TLIAKENE
Bholze BAEKETHbLNTWS T, BHIfEOKIE
L 72 SCID (Severe Combined Immunodeficiency) ~ 7 A
. BETHMHEEZLZHEL (F30%). /2. T. B
fal HIZ—HIEFICR-oTLE I 720 (F30%), ¥T7 A
KJE D allograft 3§ H54EE LIS W EdbhoTWb, F
51, 1986 4F & 1) 1gG, IgM A BRFLIF o CBI17-scid
<~ A% 20 2L L Selective Inbreeding (FEXRE) L7z
BESCID ¥V A2, RBBIEOES e MEWEN &
ML, REIRICH72 0 KGSIAED O A, BEIRES
(UVA UVB) Z#HHMEHN L2 2A, 7T F =Y ARER

e MERICHEL. 1 ~2FMoMHRICE), v b
&%#A%ﬁﬁf@bf%&%m%ﬁ?éwm&%Lt%

T2 AT BEHERM CRE 2 DT, RO
WZHARL B - - KR - R ISR T AR B L
%2 A 72 Cold SSCP#EZHELTHBY Y, Fx ¥
V=Y =7 L= e TEE O FERE THE S I
RIFHTAHEE 2o T 5,

AWFZETIE b bR E MR SCID < 7 2 & A v,
UVA, BIZ& ) MEFIZRHEHE SN2 TORRERD Y —
7Ly A%FT, UV IR RERIZAL. B A%

il

Gene mutations induced by UVA, B light in
human skin maintained in severe combined
immunodeficient mice
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Department of Medical Genetics and
Radiation Biology, OsakaUniversity,
Graduate School of Medicine.
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PCR product 5.0 wuL
15% Ficoll 3.0 uL
1 M MMH (CHsHgOH) 0.2 uL
1X TBE 11.8 uL

Total 20.0 ML

18% gradient TBE mini-gels
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Ethidium bromide staining 20 min,

destaining for 5 min.

Fig. 2 Cold-SSCP Method
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Table 1 The PCR promer pairs for the amplification of p53, K-ras, c-kit and B-catenin genes.

ATnEIng Temperatu-re
Genes Oligonucleotide temperature : Size(base pair)
ot PCR Q) FSSP (O
p53
5“TCTGTCTCCTTCCTCTTCCTA-3' upstream
5 57 35 155
XN 5 CATGTGCTGTGACTGCTTGT-3' downstream
T "TGTGCAGCTGTGGGTTGATTC-3 upstream 6 25 167
5'"CAGCCCTGTCGTCTCTCCAG-3' downstream
e 5-TTGCTCTTAGGTCTGGCCCCT-3 upstream 60 35 241
5’-TAGGGAGGTCAAATAAGCAG-3’ downstream
- 5’-TGCCACAGGTCTCCCCAAGG-3 upstream 60 25 234
5-AGGGGTCAGCGGCAAGCAGA-3’ downstream
pe 5’-TCTTGCTTCTCTTTTCCTAT-3 upstream s6 10 188
5’-CGCTTCTTGTCCTGCTTGCT-3’ downstream
K-ras
=50 5’-CATGTTCTAATATAGTCACA-3’ upstream 48 25 164
5’-CTCTATTGTTGGATCATATTCGTCC-3’ downstream
5-ACTGTGTTTCTCCCTTCTCA-3’ upstream
exon 2 48 5 151
5’-CACAAAGAAAGCCCTCCCCA-3’ downstream
c-kit
— 5-GATCTATTTTTCCCTTTCTC-3 upstream 56 20 175
5’-AGCCCCTGTTTCATACTGAC-3’ downstream
5’-CATGGTCGGATCACAAAGAT-3’ upstream
58 15 167
exonl7 5 ATTATGAAAGTCACGGAAAC®  downstream
/G -catenin
e 5’-GCTGATTTGATGGAGTTGGA-3 upstream 56 25 227
5’-GCTACTTGTTCTTGAGTGAA-3’ downstream
Cold SSCP
G1 G383 G4 WT
p53 Exon 7 mutation
G : Generation
WT : Wild Type
v
Direct Sequencing G3
p53
Codon 242 TGC—~CGC
[
TGTGTARCAGTTICCCAAT GG GC GGCATGAACC
20 30 40
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Fig. 3 Cold SSCP and Direct Sequencing of human skin tissue in SCID mouse by UVA,B exposure.
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B &LV B-catenin B FNER

ELUVA, BIES & b B OdE Y >~ 7V & v, Koras,
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b UVA, B CTil%t L7ck P LR TdH > 720 c-kit codon
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Zhd UVA, Btk EETH o7z, HIZ, codon559
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FUIME R, AR MAGROMEE THE S hTwas ™ 25,
AT )= EBROTEHBATIER STV,

fit>T, UVA, BIZTSCID 7 ZIZEH L7z bIEH
BEICiEFE Lz MR ATALCIE, pS3 FERIHE IR T o %8
IRAFL (codon242 12Nz 2~ 3 HOER) 12MA. Keras,
c-hit DERERDFERLTHERINTVWD I LBHzTh
Mo7ze B-catenin DD 7THNIR SN2 IEFFRNTH

O?’:o

p53 mutation spectra of human skin tissue in SCID mice
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Previously we have shown the presence of two polymorphic dinucleotide repeats in the human type I collagen
a2 (COLIA2) gene, one in the 5 flanking region (upstream repeat) and the other in the 1st intron (st intron
repeat) and that the co-presence of these two repeats stimulates expression of the gene, and a specific haplotype of
the two microsatellites of the human COLIAZ2 gene correlates with susceptibility to systemic sclerosis.

A major part of the DNA double helix within cells exists in the right-handed B-form conformation. Structural
transition from the B-form to the left-handed Z-form DNA at dinucleotide repeats is proposed to play an important
role in the transcriptional regulation of various genes.

To investigate the association of the change of higher-order structure such as the transition from the B- to
Z-form DNA (B-Z transition) with the two repeat regions and its role in transcriptional regulation, we performed
two-dimensional (2D) gel electrophoretic analyses of constructs containing or not containing the repeat regions. The
results indicated that constructs containing both of the repeats led to a structural transition from B- to Z-form but
that the construct lacking either of them did not. Additional 2D gel analyses using several constructs containing
either of the two repeats showed that this structural transition occurred only in the upstream repeat, but not in
the 1st intron repeat. Total number of supercoil relaxation was measured among the constructs with different
combinations of several repetitions of the two repeats. The result supported the idea that B-Z transitions occurred
only in the upstream repeat regions. Our findings therefore indicate that the upstream repeat region has the
ability to convert its conformation from B- to Z-DNA but that the 1st intron repeats did not, although both of the
dinucleotide repeats are indispensable for enhancing transcriptional activity of the COL1AZ2 gene.
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T LB TH BRI 5 IS LTwa e
%%*Lto$ﬁwfi’@ﬁ5ﬁﬁﬁﬁ%%gﬁ’fé

WEHI VARG PO FERT A VI —% IRICEK
mﬁ&f\%t WG HTIRO B E, FFIChHBE 0
BEREEN S AEEED 2S5 & o~ DR Z T L 72,

2 X B
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Topological analysis of the transcriptional
regulatory regions of the human type I
collagen o2 chain (COL1A2) gene

Ryu-Ichiro Hata

Department of Biochemistry and Molecular
Biology, Kanagawa Dental College
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CORTIIERS O, 104, 12138545
BLUOLEEE Ty O—NlEY72 ) OBERE RS E 72,
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AVANGI TN (FFTAINR) OBEEBERT.



(CA) CGCACA(CG), (CA), GT),
I S — ki 13
exon 1 exon 2
: m— pCOL1A2-1.4ADR
B — pCOL1A2-1.4DR
I i —{  pCOLIA2+1.4ADR
= § PpCOLIAZ+14DR
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Fig. 1 Schematic diagrams of the 5' region of the COL1A2 gene (uppermost)
and gene fragments (lower diagrams) that were contained in the plasmid
clones used for the study. Arrows indicate the transcriptional start site of the
gene. Crosshatched and hatched boxes indicate the dinucleotide repeat in
the upstream and in the 1st intron of the gene, respectively. Names of plas-
mid clones containing the DNA fragments are indicated on the right side.

3 KB R

3.1 ZOM2EEREERINEZHF>AAMNII B
SR EERER
WP CEfE T DNA I —ICHE & 7€ o B RS
BEREOTWE, SHOTHa— A% )V RITELIKB D
fEMTRE R Tl COLIA2 BB T O =2 0 2 ik K AERS %
Foa vy A5 7 b TlE—KIeH OWRECHkBhHREDE IS
ZALT B A & (Fig2A). ERM 27 %wa
VAT PTE OB E N0 572 (Fig2B)s
CORRID R ED OO EHoa v A M
7 MBS OR R 5 (2 k) FISAEAE L T
BT EDIREINT

3.2 ZEBEORBEIBCLOREN
DWT L AR & A >~ ba v KAEEY O W E DS Z
RSB Z IR L T2 0h, H25WIERERNO EH 5 h
Bl Z RS2 B L TWwb 00, F7-1%, Z B
DN =D O FAGEH| DALV EN R D 72012,
# A4 DRERN 2 >3 2 52 + (Fig3A and3B).
BIOMNERMN 2T RvwaryA 527 + (Fig.3C and
3D) ZAER L. kRt & MBI ZRITT VESIKENETH
WHERE & AT U720 ZOfE%. Lo KR =&t a v
AN T 7 ME—%kICH OKE) CIRkEIF MR ICELT 5 5
PEEL, LSRN EEE RV AT 7 PTIE
KT AV~ =55k L Codl S, kg oI 2 kT
DB L H o7 (Fig3A and 3C)s TN 5 DR
» 5 R AERSIAS Z TR 2 TR L T b 2 L ATR S
N7zo 51, Z RS ORI — 2 o FAERLH O A7 1%

VBN E P L7z —H. A v bua v ERY % &
A AT MRUOTFEHEO T Y A NS 7 b TRAERY) %
Fiz b o LIS IREN A O B EAL T 5 s EE T
(Fig.3B and 3D). A v ko v KERSIZIE U4MT 7
HEZER L v L7,

3.3 REERIORIEZEBEBSEDFEAE EDFERER

)2y

SHIT, RRRERVORS & Z BB EOE L O
MREHNDL 72012, Hr0RE S0 K ERY %4t
IVALNT 7 bREK L. R & RIS S ROCE S KE
BT ZAEORKE L W7 EORE, Z SO
TR i R BLS O BRI DN D AR IHIT 5 &
L (Fig4A4B and 4C). F7-. LiERSIE A~ o
VOMAGE ORI L > TUTEE SN LW LAV L 72
(Fig4C and 4D),

4 £ =
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Fig. 2 Two-dimensional gel electrophoresis of topoisomers of pCOL1A2-1.4/+1.4DR, containing (19, 7, 8) of
the upstream repeat and x=12 of the 1st intron repeat (A), and pCOL1A2-1.4/+1.4 ADR, which does not con-
tain either repeat (B). Electrophoretic patterns of the respective plasmids are shown on the right side of the fig-
ure, and schematic diagrams of the results, on the left side. The directions of each dimension of electrophoresis
are indicated in the figure. Positions | and Il correspond to the minima in electrophoretic mobility in the 1st and
2nd dimension, respectively, and relative topoisomer numbers counted from the minima in the first dimension
are indicated. N indicates the position of nicked DNA.

A

Fig. 3 Two-dimensional gel electrophoresis of topoisomers of pCOL1A2-1.4DR, containing (19, 7, 8) of the
upstream repeat (A), pCOL1A2+1.4DR, containing x=12 of the 1st intron repeat (B), and those not containing
either dinucleotide repeat, pPCOL1A2-1.4 ADR (C), and pCOL1A2+1.4 ADR (D), respectively.

Diagrams shown at the upper part of the respective figures indicate gross structures of COL1A2 gene segments
contained in these constructs. Arrows indicate the transcriptional start site of the gene.
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1) Akai J, Kimura A, Arai K, Uehara K, Hata R:
Fine structural analysis of the unique 5' region of
the human COL1A2 gene containing two regions of
dinucleotide repeats adjacent to the transcriptional
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Fig. 4 Two-dimensional gel electrophoresis of topoisomers of pCOL1A2-1.4/+1.4DR, containing the following
combination of the repeats: (15, 7, 8)-12 (A), (13, 6, 8)-12 (B), (11, 6, 8)-12 (C), and (11, 6, 8)-16 (D). The left
side of each figure shows a schematic diagram, and relative topoisomer numbers from minima of the 1st dimen-

sion are also indicated.
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It is well known that ceramide forms corneocyte lipid-bound envelop in skin to protect from external stimuli. In order to
clarify the other physiological role of ceramide, neurotrophic factor biosynthesis and secretion from Swiss 3T3 fibroblasts
were examined. C-2 ceramide and C6 ceramide potently augmented the secretion of neurotrophic factors from 3T3 cells,
determined by the differentiation of PC-12 cells when they were cultured under the conditioned medium of 3T3 cells with
the ceramides. Sphingomyelinase and phosphatidylcholine-specific phospholipase C, which produce endogenous ceramides,
also elicited the secretion of neurotrophic factors from 3T3 cells. Stimulation of cannabinoid receptors is known to produce
ceramide through an activation of sphingomyelinase. 3T3 cells express CB1 and CB2 receptors, and the stimulation of
the receptors in the cells by Z-arachidonylglycerol resulted in the secretion of neurotrophic factors. Sphingomyelinase and
phosphatidylcholine-specific phospholipase C stimulated the NGF and IL-6 mRNA expressions, which were inhibited by
GF109203X, a protein kinase C inhibitor. In addition, C2-ceramide activated the phosphorylation of MAPK/ERK, p38 MAPK
and JNK. These results suggest that ceramide may have neurogenerative and/or neuroprotective activity in peripheral
tissues including skin by a mediation of the secretion of neurotrophic factors. Therefore, the drugs, which activate ceramide
biosynthesis, inhibit cramide degradation, or activate ceramide-mediated cellular signaling pathway, may be useful for
neurotrophic factor secretion. The neurotrophic factor secretion would contribute to the protection of skin from external

stimuli by forming the functional systems of the tissues.

1. #&

€I IPNEFATATIZYUPBAT A TITY) S
— Bl Lo TEARENDIREE S TH Y B 2T
SHMMEHIEEOH TROL AT LT EBAILN TV D
Vo BB AERE R T AHEBEOPTROKELZDLDTH
0. WICELT AR EHLTBY .. RNOER % MR
FT57200N)TELTHRIEL TS, 20N 7OFEY
BZEWTERET I FEEZONTEY ., KHOREZML
WY PAE X I L TIAE L 5 X S & v ) IR O HEE
REDLIEDPHMONT VD, —H. ORI EIZED i
XD, T I PN RREED L LTI TR Ml
WIZBWT, ZORELZ 2485 HT2WET
HHIEDPPLPIIE-TERY,, MBEKDNNT 2%
TRFFT 2 72D 88 OMIBL AT IE A MR B A H = X
LTHBET R =T AR, HMlaostiFEz L2, €53
FAEDEZEBHSRPIERTVSEY, Lo T, K
JHIHAET A5 I FOENZ N 7RIS Z T,
R B MBS EE AL, FAFIv ok
B2 ORI S-S 2 RS E Z b, Thbb,
B RRRE 2 e 2 720120, A FT 4R 2 DG BRVEH %

|

Research for the mechanism of cellular
response to ceramides that show skin
protection

Norimichi Nakahata, Satoko Ohkubo
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2.1. HHfaiEE

HRHEFEMTaE Swiss 3T 3 Mifitix 5 % s RiiE (fetal
calf serum, FCS). )= ¥ (50 unit/mL) B LA b
L7 <43y (50 ug/mL) MLz F VR 3488
A —=ZNVAAF4 %25 (DMEM) %M\, 150mm O F 1
v ¥ 2 TRk L 72 Y, 3T3MINIE. 37C T, 95% air-
5% CO, TRIFIL72A4 Y FaX—F —mTH#L, A7
4 LE3-4 HIER T L 72, PC-12 Mgl 10% FCS.
5% <IiiE (horse serum) 3 & O LilHrAME % a
L7z DMEM H, 150mm D74 v ¥ = THUE L 727,
PC-12 #ifigix. 37C T, 95% air- 5% CO, TM L 724
VEAN—F—hTEEL, ATFT4 YL 3-4HEET
L7z

2.2. HEXREERFOFBEEDAIE

3TN % 4% 10" il /mL ®#£ T 0.5mL 224 7
IVT L — MIEL. RiEEFER T 3 H MR L2,
0.5% FCS &4 DMEM (ZiE# L. WA N C 2 HEEHE
L720 —7J5. PC-12 #ifai% 4 x 10 “fl /mL O#%fET 0.25mL
FTO4 T TN T L — MIHEL, 2 HHBELE. AT
17 N RS 24T 5 72 3T 3 MR 1iE (0.25mL)
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PC-12 MBS () 28 1X-70) % Vv CIREE
bz @Big L, 3T3MNED 50w S N7 REN 112X
LMD LR <720,

2. 3. RT-PCR

3T3MME (4% 10° cells/well) % 6-well DF 4 v ¥ =2
W&, MEDOAT 4 A T2 HEE L TH, S, FCS
FEIHLVAT4LATLIAMBELZ. M, ok
RNA 5% fih L7z, WG R X > T cDNA &
L. ZNEKTAEFMNLTPCROF 7L —bhEL
720 PCR BUGBIZ 94C T2 BB L7z > 7 vz, 2%
a2 94T T30, 7=—1) 7% 56C T30, MEX
% 72C T 20 ATV, ZoH A L& 16-30 \IRE Y KL
Too 5N 7- DNAWIFIZ1.5% 7 70— A EXIKE) %17
STHEEL, =F Vv a7ux A FIZTYME, ToN
Y ROk EEE (FASIIL Toyobo) 12 & - Thitsk
L7:", Nerve growth factor (NGF) 122w Tl &~
2754 <— (CTTCAACAGGACTCACAGGA) B LW
T vFr s AT54<v— (GTGCAGTATGAGTTCCAGTG)
RV, A 7 —uaAf x> -6 (IL-6) I22WTiE, k¥ X
79 4 <— (GAGGAGACTTCACAGAGGAT), 7> 7+t
YAFF54<— (TCCTTAGCCACTCCTTCTGT) #/H
Wize By FE A4 FEEE (CB) 1220w Tid, CBI (&
VAT T4 <— 1 ATAAGAGGATCGTCACCAGG. 7~
FE o A754~<— 1 AGTTCAGCAGGCAGAGCATA)
BIXUOCB2 (A5 ~—: AAGCCCTCGTACCT-
GTTCAT., 7 Ft v A7 4 ~<—: AGGCACAGCATG-
GAACAGAA) Wiz, el DO -T2 F
Y@ cDNA 3 RT-PCRICEoTHIEL (R AT T4
~— 1 AGGGAAATCGTGCGTGACAT, 7 vFt v A7
9 A4 <— : TCCTGCTTGCTGATCCACAT),

2.4, 9IRH>TAvTA>T

Ml (2 x10°cells/well) % 12-well D7 1 v ¥ 2124k
& HEDOATATLAT2ZHHEEEL TS, FCS%H
THVAT AT AT HEEEE L2, W TRIs L 7221k,
500uL oY > 7 N3y 77— (75mM Tris-HCL 2% SDS,
15% glycerol, 3% 2-mercaptoethanol, pH6.8) T/t %
I L7z 7 NE BT THHMERL, BTV
N B EEME S 11% D587 )V % Jiv T SDS-
PAGE #17o 720 KB TH, I FIA - b T RXT7 7
—%E (ATTO) Z v, FvH» 5 PVDF i (Immobilon;
polyvinylidene difluoride, Millipore) ~% ¥ /327 & % iz
B L7 5K TH. PVDF iz TBST (Tris-buffered
saline; 10 mM Tris, 100 mM NaCl, 0.05% Tween 20, pH

7.4) \22%BSAZMA27ayFR 7Ny 7 7—I12X0

ST 2 BRI LB 72, TBST THtif#, 7avy F o7
v 7 7 —"T500 A ML 72— kPifkE £ v FaxX—PL
72 (4C. overnight)o H\w7z—&PifkiZ. Pt phospho-
p42/44 mitogen-activated protein kinase (MAPK) #HifA,
$t phospho-p38 MAPK $ifE. #t phospho-]NK $ifkd =
iTdh b, TBST THkifth, 7Ry F 7Ny 77 —T
1000 FAICAH ML 7278 —F F ¥ ¥ — VGRS ¥ 1gG Pt
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AREBZZHAWT, €5 I FOEHIZOWTHE 2Nz
720 ZOKER, C2-£F I F23T3MME & HITHEEL
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3.2. ARMEEZ I NICL2HBERERFIMICEK
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RENTOFWEMAEL, FOHE PC-12 Mo 51biE
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FHEMDFRD SN TWBD D, fl. T OMINAPIEHTSE
WCAT7 4TI F—EDHELEAT 51T I FOARD
FEELEEHZHSTVWAZ s s Y, 22T, 3T3
MICA v F e £ FZBEEIEIL T2 0Erx13 L
DITHE L7225, CB1 B XU CB2ZA/AE HI123T3
B L TWA Z DRV SR (M4A), 512,
NIRPES ¥ 7 4 RZBRHIEEECH % 2-arachidonylglyc-
erol (2-AG) 1%, 3T3HNIZVEN L CHiE2E R+ D450k
AR L, ZOREE RiEh TR EE L PC-12 M D TEREY
Mt &R Lz (M4B). %8, 2-AG X PC-12#
DML Z EIRIE SR S hh o7,

3.4. E7IFRLZHBRBERFOEGTFRR
3T3MiEs X O PC-12 Ml & v 72 fhE R - & 4t

4 ST3MRICHIBHCFE/ A RSEEORBE2-75
FRIILTU+EO—-IVIZ &S T3 ML 5 DERRERFH
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A:3T3#B2D CB1 &£ U CB2 ZRANFE % RT-PCRICL -
TNz MBEL T, TNSDOZREDERIMON TS
NG108-15#B2 (NG) #FH\ 2o NI XF—E> T T -2 8L
TB-7UF 5BV, B:3T3MIREEMIEFET @ &
SUV2-7SFRZIWTYE—IL1IOUMTFET b) THEEL
LEERW-EED PC12 MO AMEER, X4 —IL:50 ums

M5 3T3MAAICHITBR T >dITVF—tH
SURZXT77F IO AFERRIKYIN—EC
I2& % NGF £ £ U IL-6mRNA &= F51H
3T3 iz % GF109203X 7 (A) IEFA T ()
DEHET, RN (ane 1) X T4 >T3ITY
F—+t 0.5U/mL (lane 2). xR 77 FIal >
BRIKR AR /N—E C 0.2U/mL (lane 3) H&
U'PMA 100nM (lane 4) & &HIC 3BEREEE L.
NGF & & V' IL-6 mRNA % RT-PCR THE#T L /=5 /)
YXX-—ELTI-2E LT B-TIF RV,
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~< 465 bp

<467 bp

T 5 MR AL OMENC L D MlENCInL 72k 5 3
RIS N T O LS 2 RHE L. #hFie o BaEm s
PALZ G ST LVRIBE NIz, £ 2Ty 3T3 AR
2B B IR N T OB IR TR W TR 2N A 72
(H5)s WHMEDET I FERBMEEEZ EDBMSNTHY
BATAYITIZYF—¥BIORRAZ77FINa) ¥
R AR AR 78— CI3#HFH % NGF mRNA OFH %
L, ¥, A v —04 %> -6 (IL-6) mRNA 0%
HFE L& Lz SOEHEZTar A v ¥+ —EC
FHEH D GF109203X 12 & o THZEICIH Sz LA
5Ty €T3 FIZMERERTORETRAZNLI2AES
BONENER 2 AT 5L & DT, TORKKIC PKC OAE
T5IEDRBEINTz, FIH R EORMARKICB T, M
Fat T 3 KoM AMROMEER 2R L. #iEr 2
NSRS 2HEEHIDOEEZ LN,
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ZZT, MBSz I RIZk-oTED L) &
AR S AR R DG L S L5 22D W THET 2 2
72. & <12, mitogen-activated protein kinase (MAPK)
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7 3 FITITHREREZR T OAEW - 5 OREER S D |
ZOX T I FOERIE. BEMEZ EORMICBT 2 ik
BEREMERRIC AR E 2o TV A D EHEESND, R
TAYITIT)F—EBRERAT 7 F IV VIR AR R
RV 8—+¥ CIZX % NGF mRNA %3512 PKC ORE
HTHH GF109203X THESN/Z2Z & X ) PKC OATE
NEZONDLN, ZOEMIZES I FAEPKCTA Y 74
— D95 PKC-L DIFMALZFIZ R T VI D &
—%T 5, —H. I I FIZIZEWWICHNIEZ &R T 5
TARM=IVZ2ZFI&SREIL, M2k LToONT Y 2%

BHTHEHOH A EDMENTED Y, KiFEICB W
Td. JNK % p38 72 £ ® MAPK &AL AR S iz,
INOORERIT. BN EERREHERFICBVTH, 73
FEEEABREHEZHSTWEILDERBTIEHDTH S,
L72AoTy £ 7 3 FOfLhidfh & LCORMHESD 5wt
ZOMlifEi% % 2 584, £ 3 FAGALHERHIImE %
FHEE LB, T I FOESRZIET 28y, 5z
BT 23, X 5120 T 3 FOBRIZESR & T 5 %
WERFEL, Tho2bhiE LTHWS &, X0 R
R BEBEE B S LB TS 7 B W REEDSRIZ S 7,
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BB T 51T 3 FAZF ORI THES
WEND &, OB LY 5 2 2R H D 2
LD, FRICHMBERE ISR E L G 2 D MRREN T O &
HRICHT 25T I FOEHICOWTHRE Z M 72, #
MESFMINaRE 3T 3 M/ Rtk C2- 5 I FB LU C6-
I I FERIMLTEET S L, MREFVMETH S
PC-12 #5L 32T OB ER LIz A7 4TI T
V)P —¥BIOKRAT77F I VR KR AR 78—
Y CZ3T3IHMIEHSIECHIIEAES I FERInNX %
5L MRERERTOAEEK - SWAMRES L, ENIZX
5>TPC-12135Mb L7 ¥ FE A4 F (CB) 244K
Wiz T I FOAEGREZTIERITIEPMON TS,
3T3AMMEIZCBl BL U CB2 ZAMERNBHEB L TwDH T L
% RT-PCREZH VTR L7z NN CBZH k7 I
ZAPMNTHBH2-TIFFZAZY a— )it 3T 3 MM
ER LTk RN oA - 2WE5lEEI L, PC-12
Mlaz b &8 A7 4 v ITITYF—EREFAT 7
FINa) VIR AR Y =¥ CIEINGF BLOIL-6
mRNA QW EBEEITWARL, ToOEHIE7Ta s 4 %
F—¥ C HEHED GF109203X 12 & o THWEg S iz —h.

C2-cer (50 uM)
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P-JNK

<< 54 kDa
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BT3MAZICC2-£F I KE0uUM /MU 7274, 240 n £ TREMICH TV T L. 2D CE1E
p42/44 MAPK (P-p42/44). ') B8k p38 (P-p38) H &V VEMEINK (P-UNK) 27 I X470y T A
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720 2Ot T I FOMEHIE. ERMMELE EORMIIBY
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T I FIIREREARIIER S NS I 2 FHEEOI &
EBDIT, I O REMERE 2 S B L TV 2 W REEDR
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Nail cosmetics have recently made remarkable progress. However, the basic study related to the nail shape has
not been revealed yet. The etiology of toenail deformity is not fully understood. Shimizu et al and we have previously
reported that certain glycine substitutions in the type VII collagen gene (COL7A1) lead to toenail deformity, in 1999.
We explored the possibility that other patients exist with toenail deformity but without blister formation and that this

is inherited in an autosomal dominant manner.

The eleven pedigrees, which contain more than one dystrophic epidermolysis bullosa patient, were investigated
from the clinical point of view and gene mutation. Additionally, five pedigrees of the patient who have familial toe
nail deformity were genetically analyzed. Four out of eleven pedigrees had familial nail deformity. The members who
had nail deformity within the four pedigrees had glycine substitution within the collagenous domain of COL7A1.
The five familial nail deformity pedigrees without dystrophic epidermolysis bullosa familial nail dystrophy were also
investigated for COL7A1 mutation. No mutation was detected within COL7A1 except Mspl polymorphism was found
within one pedigree. The multiple etiology has been suspected with in familial nail dystrophy.
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Nail deformity and type VII collagen
abnormality
Kazuko Matsumura

Department of dermatology, Hokkaido
University graduate school of Medicine
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"Bl RENF L LT,
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MR ERZ B 2N E O 1B ICHEL | #iRE DIRITE %
BICTHREZOBIFN Lz, 77430 —DIRED -8,
A RERERIIEAL LTI L, 72, BREBEERES
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2.3 EEFHRE

EDTA2Na A 0 $R I 12 THRIM U 72 35 AR i 5k
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COL7A1 ®4=x - » 118 % intron-exon border D& %
& LICPCRICTHER L 72, BAMRZRMFR KV, 794~ —
DOFEIF, BICHE XN CTo720 Y, BRO—X
22 ) ==V Di=% , Glycerol-tolerant gel buffer & F»
72 6.8% 727 VLT I FiZk b Conformation sensitive gel
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electrophoresis heteroduplex analysis # 17> 7-> ', Hetero
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Fig. 2a MK REBEMREABED L\ AL
BEREDEMDOER, RO , Nail patella
EFEBETH - 7=,

Fig. 2b MIEICEEBERERARES A VEEEDRMOE.
BROLEE , COL7A1 RYEILT 4 XLHPTFETEL =,

DEEAREIR & & & 8 720 BRI PR e b A R K
TEZ BT 55500, 355k, WAEFE A b HE DK ER
HREREAEIEE BT 2RI IFRD 572, ZDH B,
WE R I L2 ARV 23588 5 g DI LS TV T AR 0 F8 23538
WoNFKRE, 4RRTH 57z, REAEIE 11 ZR1C
DWTHHEL TV AT RIE, ROBO TH 5, MOERIL,
FRCHIREALIZ 3R < | EEEER AN O MR AR R TITHEEA L,
JTURMNZHERZ U 7=IRRBIC e > T g, THOJE X103, lH
LD B WIER & BEIEIEE U T BIERIARIE S 5, #%
TRk KON LR & Zfiids 5\ ik LT3 (Fig. 1a, 1b),

3.2 MKRICKREKBEE S 745 WINOEEKRIER

L AKIGIERE % F R & 72 2 WEI O TR ZE T D ERERE
REELATH S, 2D B, 2%RE, sl KIEFEO K
K L CESERDOMBORER, BEFOEE»ED 5N,
neil patella SEfERFICHEBE L TWB Z L=, 2Hb

DERIZE, NEWRNTH B Z &1F, BEABEIERRON
DAL WM 228, JTRMENCHE L 72 MOZEE Tld s <,
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NWRDHEND T LR TH S (Fig. 2a), FKDD3FK
Rld, FEARERE RS & MURIC & DREFNZRED 5 h 5T
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RRAD S BINDE %K L IEMIXZ N Zh, G2028E,
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AL, REMARZROK AN % Fig. 318$°, L
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Khotl, 1FKRTIE, 73 /BOEREEDEW—IFR
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BeH L 7=,

4 £ =

RERAIERE % & DR RDIEIZ B 5 INOZIREFE I B
WT COLTAl DERN K E LB %542 T3 2 & HH]
Sl o7z, FRIOKRET, KEIFHBE L 20, IO
I %k U 724 COREHIT, COL7A1 @ collagenous F X
4O Yy IMED T I BICER S B —IERER A
W2ELz, ZD5B, 7)Y UBRTILF= V] *;%T%*
EIEERA 201, 7V YR TI L I VIRIZERS 5 —
FE 2 kR Sz, 7)Y o7 I BRERIT, fPE
K MR E R AEIE 2 R T 6N T 5, FRIR
FNZEL K E DL 65, JNOEHEO AMGEIR T & % P
BENVFAES B UTHEME % Shimizu 67 A%, WEL TV 78,
AW I W THEEBIO RRRORER % il 35 2 L R TE
7eo TNHOZERIZ, BKRMWICHELLTLESIEEDT
NEZEALTH 5728, DEiid silent mutation & L CTx(D»
NSOV REMED B 5., K ETZE U 25 W R T
SRR B AKIGNE & A A, VIIEIZ 5 — 47V collagenous
F XA 22 & v ERBR I E N5 E(Z O ML E &
TEME, EEHEMORMDD B,

EHIC VAT 7 — 77 ViE{E+ COLTAl DA EFKRIZE
WT AU collagenous K A A VD7) & VETH > T
g, MBT 20EIRANE S 2 e PR S Nz, ShloD 11 %
ROBMRIZHENTE, M FD TEIEREZ RS Lnnb
W3 silent D7) ¥ VBB RN-F R, HEMERITTTAK
JEEL, BHITIRIGPHHE %D < D EEONEs 28T
ML SR R A R R AKIERE & 2 26128 2 il db - 7=
N5 DIERDZENBR T ZEFDENIZ K 5 TRIHLIZIX
BT ZLIETELRVS, DT IV BAERI NS
VYRV T —r v 2RO ZIThET 22, 7))
VUREDEI BT I BRICEMRL TV B2 HREIRDE
RT3 T80 DIC 5 50 REMED H %, Slalksk L 726
2BV, VIIZ 7 =7 YO N RKIRICHEREWE Z 5,
HBHWE, collagenous F XA YD, Tlk ¥ VEIZH
BRI E Z A TEME B Z L TWAEERITIX, ERE R
L9 <, CARIIZHBTEWE D TOESTIL silent 2



TOFRICHT B VI RIS - DEEF PP HEREICDONT

HBThHHHANRDO O, —F, EOXI AT I /IS
BT 52 TIERPEDLS eI Lz 25, Slo
BsRiC ik, MHERER, B2 AR A
JEDREIRE 2§ BRERT, 2V YRTAE= Vv HBH0E,
TNEIVBRIZELL TOWBEDIZH LT, SERER S A0
silent mutation (&, 'V > VB UV HBWNEITV AT V
22U T, LA L, ZHhETIZ, 2 UYRTLFE
ZURINA I VBPIHNIAER L To B B R
EARJEIEDS G XN TWB 720, HIZT I JBOEFE T T
FIROBNEBIHT S Z &3 #HE LV,

KDL DA 53, TMHOIRIC £ TRAMIRBRE L 7=
9 % T silent ZR EFEFHIT TS GISI2R W H 7Y v v
MTUEZVIERL 851D, SHRE L 72 MOZRO
BAC 72 4 FKRD S B 1 KR GI815R &Aish W) & v
B TH 5, 3207 I VBRI EIZECE2) U1 D5
FFTN20 T, BERERANES W) HFE, Dkt
SEWI N ) YR VI S -7 V2RO L ZIThiE
TEINENIZEDEBETH DI L ARET 5,

2P ARKIGIE G L W TV TERE D K R D VII A
A7 VORBTEIFRHPE L2 X5 R VIR T -7V
DBIEFERIIE W5 572, Nail patella SEfEREIL
FIFUVHOBIRTERTH D NS ZEREHI DD
HB-HZZTEHFLOSE R TbhEVWS, ¥ 5F VD
RN, REEERERBICRB SN2 VTR S -7 V0
K BEAITRH LTS 2DERZKIE L T2 il gk
B3 #% 252N TE 5, Nail patella fiEfegff 4 & 7274
WNEERRD S B, —Hl TR 7z Exon 21 D 11§
HESUL, 7V BEREEZEDT, polymorphism ThH %
ZEMREBINTVWS, LaL, 73/ BERIECEL
EBRVELT 4 AL EBDTLVILDEE L — b ANEE &
DHEONTTREME IS ECE v, £72, WH, ZOKRY T
LT 4 LTI, BIZBERIZE X WA, Ho#E(ETE
HebbEE DI & THIRDOMEK L & 2 0[HEIZHED 50,
INED3IFRRICHE T, VIIHI T — 7 v Ao &K
BEEBIRIBICAET 2 HAICH T 2R &2 5#HiTbath
X5 5750,

SO TEIZEDIMEZREIZ DWW T, VIIEIT F —
TYRELEEO—EHE MU, SHRE 5 & B
R, MOPRIZED B EAIZDOWTH S 2IT L0,

A D—BiE, Sato-Matsumura et al, Some idiopathic
toenail dystrophies are cause by substitution mutations
in the type VII collagen gene (COL7A1) Archives of
Dermatology in press, {Z CHf5 L 72,
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We have generated mutant mice for epidermal type fatty acid binding protein (E-FABP) by the gene targeting technique
and examined in detail the phenotype. In spite of lack in the expression of E-FABP mRNA and its protein in the skin and other
tissues of the mutant mice, the animals appeared normal in gross and histological examination. Northern blot analysis of other
FABPs revealed a distinct elevated gene expression of heart-type FABP (H-FABP) in the skin of the homozygous mice. In
analyses of the skin, differences were not observed in contents of major fatty acids, electron microscopic appearances as well
as inflammatory responses in ear skin between the mutant and wild type mice. Basal transepidermal water loss (TEWL) of
homozygous mice was lower as compared with that of the wild mice. When acetone was applied to the skin for disruption of the
water permeability barrier, the recovery in TEWL was delayed, despite maximum TEWL upon acetone treatment was similar
between the homozygous and wild type mice in terms of the size and time course. The molecular mechanism by which E-FABP
contributes to the water barrier function of the skin remains to be elucidated.

1 #&

KEABOMLEEYE R - 73IF- 2L A58
—V) 1%, FEOGE (water barrier function: WBF) (2
RAHGTAZERMOENT VS, ZTN5 OB,
TR I F ) THERENLBH/ME (lamellar body) @
TECHURRIBRIZ 3 S A, FEANS KB JER g O KM 545 9
LIREBERE TS P Y,

NEWiE#s &8 (fatty acid binding protein : FABP) (3.
INETIToWBT L EEOT AV 7+ —2HFES I
TWwb, FABP . HRile. JHiTEE. L5/ 4 R EISH
BReE RTINS T4 » 287 (14-15kDa) TH Y.
farkne & LCid. IRITEROMIaMNIEA L L TIRiER oM
NHLD A, HTBNEE. B OIRIiEEZ B IRNO G MIEE
W, S5ICIEET I FRa b A7 u—)bi EOHHHE
CHET22ERBERTWEY Y, 209 b EER
el % ~ 737 (epidermal-type FABP: E-FABP) 1.
KO O3, M. HAE, IRER B2 &8 <%
B4 a2 eI nT TOXRAL DRBUBI RS S E
o TnaY D89 AEOMITTIE. E-FABP ®#E
BT HAEFBEEZ IS N3 572012, 2D L7
E-FABP #fzTXKE~7 2 (E-FABP Y7 ) OZ{IZH
5 KBA Z 2 OB HME N2 72 WBF Ol
M HIE, WAERIZIERTEHZ transepidermal water loss
(TEWL) OIKTFABIER SNz, FEE T € b VLG

il

# Altered water barrier function in epidermal-
type fatty acid binding protein deficient
mice.

Yuji Owada, MD.PhD

Division of Histology, Department of

Cell Biology,Graduate School of Medical
' Science, Tohoku University

TEWL ORIESEF AR L CRIE L Tz, KEORM
SREMR. IR OWEFR. 7I7F FUBRISHT S %K
SESUB AT TP AR L I L TR E L ERERBD Lotz R
WFgEkE A 5. E-FABP 1D 3K WBF ~0 5. 29RIEZ
iz,

2 £ B
2.1 E-FABP ¥ ZD1ER
Fig. 112% % A EFABP #{ZT-O#izk ¥ . E-FABP i#fz
T =74 v 7wz 2 ¥ —8 XU recombination
B RBIEF O %R T, embryonic stem cell (ES
cell) I2F =7 T4 v IRy ¥ —%ifa 8 A% Btk ES
su—rEYFr7uy MEITAZ Y —= v 7 Lz, i
{ZF-#H 2 ES cell 2~ X blast cyst IZiIEAL, %
IR~ 7 ADFEIHEA L. BONIFAF AT A
ZAACSTB6 ¥ ALLR L, §6N7z~<T ADBEFH
EHEET H 2 LI X AT e~y 2 2/l MEHE
TUX Y ADOKERIZ L D EONIz~ 7 A% PCREB L O
Frrzay MEK ) BRFIZHER L. AR T
L7-BERMB XU E-FABP / v 2 77 b= 2132 DR
ANTUYTADKRIZ LYV HONHDTH 5,

2.2 WY¥riovk, JHrJovk, JxREr7Oovk
PR, A7 aiai, REREM <7 X DR E % R
L. genomic DNA, total RNA BX W% ¥ 327 #5t-T
HI L. ZRZENEEIHES TR L7 (Fig.lb)o M
L7z70—738 X ORERIVROFEIL. R LOF Tl
WFHrTHB ",

2.3 WREREHEHR
WAMBLOE-FABP Y7 AW Ex 4 %/ &
WVATIVTE FIZTHEZE L. WA BIUONT 74 )



AR RABR TS

BRINTBIEFREBYIXICH T BREKNY 7 —HEEDE(L

FaES U720 287 7 4 YU, @ikllié-> T E-FABP
FERPURIC X 2 SRR AL B o | A LRSI 247 - 720
BUET R =R OB 2 ER L. T B ERB
RR AT L7z,

2.4 3K WBF QRIE

NTHIYTADRRIZ LD H SN2 A A4 108
i, A< ZABIOPEFABP /v 2779 b A%
i L72o transepidermal water loss (TEWL) ®illsgiZ.
evaporimeter (ServoMed, Stockholm, Sweden) % i\ T~
7 A EORNTE L7 FE 8 THiAT L 7o RENRE N 7 — B
FHitk O WBF OMEZ FHii§ 572012, 71 b ¥ &k
WIRL T2 MR M ICREE L., BB L RFEZ 305, 2. 4,
12, 36. 48. 96 K¢ {2 1M % fifT L 72

2.5 HERHERRKZAIE
WAEMBXOE-FABP Y ADFEHLEZY 7)) v 7
L. 70Uk VA - A% ) —)UERICTIRE 2 fhb#%. Wl

BRI HTAZTa< b75 74— (Hewlett-Packard Model 5890
gas chromatograph, Avondal, PA, USA) % W CHif7 L 720

2. 6 Standard inframation assay

A 10 MO EMB X E-FABP v A& L
720 XTUAENEBIZT I FUBER (1mg/10ul) %
WA L. A6 1 KR 12 microruler (Mitsutoyo, Kasugai,
Japan) &MV THAMEEOIE S 2llE L7z,

3 B R

TR AT OBl EFABP ¥ ADEBICBITAHH .,
Iy, T AY r7ay FORER% Figlh ITR$, AT T
X E-FABP m RNA BX U 287 ORBUIFF AN A
T 50%I238A LT\ 72, E-FABP <~ Z )% CTldm RNA,
¥ oy OFBE BREITHEL T (Fig 1),

E-FABP 7 A&, WIRMNBIZEB X O % &6 72454
BT BB I BV TH LM R R ERE L2 RS %
Motz REBINCEAEIZ D KX 2 RE2BD Lo 12,

la — = 4] Wild allele
Vv T e
\Alel nLacZ HOGN'CIXO’ID Targeting construct
nLacZ HOQN'd’“”ID Targeted allele
1b Southern Northern Western
o S o $ o P
& o ¥ o & S ¥
NGE SEE NG
SES SEE SFEE
v 0.7kb > 4
10.0kbp . sl : .
8.5kbp > ?‘ Eo * 145> W

caron (NN

Fig. 1 (a) Intron/exon structure of murine E-FABP gene and representation of target construct. Homologies (bold lines) between tar-
geting construct and genomic DNA, and the probe used for Southern blotting are indicated. (b) Southern blot of BamHI-digested
skin DNAs from each genotype mouse. Northern blot of total RNA (30ug) from skins probed with labeled mouse E-FABP cDNA
or GAPDH (glyceraldehydes 3-phosphate dehydrogenase) cDNA as a loading control. Western blot of skin lysates with anti-rat E-
FABP antibody. 10ug of protein from skins of each genotype mice were applied.



3.1 E-FABP Y RICHITRREANY 7 —HEOEL
FAERBEOEFABP Y XIZBIFA T & b &
HIE D FR KN 7 —HERE DBE 2L % Fig. 21287,
7t b BALIETIX. E-FABP <~ 20 TEWL I35
AR L TAHBEIE T LTW 2 7k > &AikiE, 30
G 2. 4, 12, 36, 48 IO TEWL I3 A &7 2258
ROV OO, 36 KHEO TEWL HIZE AR T3
IFRIMEICEL TOW A0 LT/ vy 77w b7 2ATiEN
BOENDFED bz, 96 R HZICITBF AR, E-FABP
<Y 2 EBHITIFBRAE O TEWL EIZHEL Tz,

3. 2 BHEES
K roF 794 b OBMIEESGE 7 & b VLHEEiI%T

0 wild type
® homozygous

TEWL (g/m2 per h)

*p<0.05

*p<0.05

Time (h)

Fig. 2 Chronological changes of TEWL measured in the dorsal
skin of wild type and homozygous mice following acetone treat-
ment. The time of acetone application is indicated by an arrow,
the values at this point represent pretreatment levels. Closed
circles: homozygous mice, open squares: wild type mice. Sta-
tistical significance in a two-tailed Student's t test comparing
homozygous and wild type mice is indicated by *(P<0.05,n=6).

Table 1 Constituent fatty acid of mouse skin lipids
fatty acid® wild type homozygous
wt %°
14:0 1.9 = 0.15 1.8 +0.33
16:0 29.2 = 0.17 279 = 1.44
18:0 4.3 £ 047 3.4x=0.14
18:1 29.7 £0.71 29.6 £ 0.33
18:2 263 x1.16 282 +191
20:4 0.7 £ 0.08 0.8 +0.21
22:6 0.5 = 0.06 0.6 £ 0.20

*number of carbone atoms : number of double bonds,
"mean values = SD (n=3)

Table 2 Tickness of the ear after arachidonic acid treatment

wild type homozygous
control 1.1 £0.12 mm 1.0 £0.09 mm
1h after treatment 1.8 £0.16 mm 1.7 £0.14 mm

mean = SD (n=6)

BFPMSITBIZE L7207 & b 2 WLEHT 0 2 1 Wk g 8
BAIRIE, BAERIZ WL CE-FABP Y7 AL b RELERE
RO o Tz JBHRUIMEORERE, B R E SO %
BAIRDO o720 Tl b VB O ESUMED 53 i
b PFFAR L DFEFIIFRD S5 N7 ) - 72 (data not shown) o

3.3 HERAERR 79 iR

HAZ A< 757 % H\72)0%5E ONRIEE N E 52
Table 112787 SHARNIEE ORI 138 ER & E-FABP
XU ADMICEE G ERERD Lo 72,

3.4 RERID

Wik L OS2 o#Ew THh b Ty at ) 4 Fid, BiE
DIFEBIEIEL G35 2 LAVRIBE SN TS, E-FABP
G- DIAEINHT T B 5% ST 572012, BpA:
BIUVEFABP Y Y AOHEMIBIFET 7% NV BHERK
iE BUR OWIE % JEAT L7z HATEORERRIZ, BAR L
EFABP ¥ 7 ADMICH B RER 2RO LRI -7z (Table 2),

3.5 &% FABP (heart-type FABP: H-FABP)
DFIE

E-FABP % A IZBIF 5D FABP 74 V7 + — 2D
A FEBIEIR Z M3 5 72012, /7 ay b2 lufr
L7zo WM TlE, EFABP ®ADFBLAHEIZB VTR
H 5T,

— BRI TS 2R S v H-FABP #BZ 713, ~F
OB L O E-FABP ¥ A0 M2 BV CRBIB % 7
TZENW SR L o7 (Fig 3).

4 E =
RO WBF IZDWTIE, M2 o fi iz,

E-FABP H-FABP
S §
LAy
- J -
S§ F &S

Fig. 3 Northern bolt analyses of E- and H-FABP in the skin of each
genotype mouse. Note the increased expression of H-FABP in
the skin of heterozygous and homozygous mice of 0.7kb. As the
internal control, the expression of GAPDH mRNA is shown.
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ILAFU—)b, 53 FREOREPEEREEHZH-
TWABIZEFBICASNTWA DD, 2hoHOMH - i
B BT DEKRL NV TORFEIZ. WEEBED v,
E-FABP iZ 2 TlZ. %£B WBF EE~NOHEEG-ORR S
ORI UL T RIEMIREANOB L LRI I T
W WP B R ABP oMU (B4 ORI
B3 2 A RE. TR OMILPIEL Y A, BRIiNE % fr
L7z Bz &) #F 25 L. Ao DRI
TR L72 E-FABP / v 7 7 b~ 213, WBF Stk
BEDOHERL XV TOMFEO A 5, SAERCHIBLD 5% -
AL EOMRHICRE L BEME T2 b0 L Bbh s,
w7 by ATIELIELIERIB&ERAOEREZ . i
DOREEFMERADNZ OB HiET 5 2 LPMbN TV,
g, MMM A FABP (A-FABP) /v 277w b
< A TIERNHIIIC BT E-FABP OB %2 % BIM &
MPBEEINTWE Y, E-FABP /v 7 7% F= 9 AILB
WTh, . . BlEAR S IcBWT H-FABP O%3#]
HHEWICHER L T 5 Z RS (— iR HR T —
%), E-FABP & H-FABP i&. FABP /317 7 3 ) —0Oi
TH. ‘AL L OBARICBVLTHVEDME%
HTHZEPMENTVWSY, EFABP /v 27w hxv
Ald, FEMZ B U CHL L RIEREFNRE L RE R D)5
72h%, ZOJHEE LT H-FABP %% E-FABP O#h8 % 1%
L= W ReMEAVRE K 7z, E-FABP O4kEERE % 3 5
7290, BAEE-H-FABP ¥ 7NV v 277 b7 ADFEY
RUENT % BT CTH %0
E-FABP / v 7 7% =™ A CTHEE X 7= WBF ©Z1kit.
1) ¥AERIZHAT basal TEWL Y&z 59, 2) 7
T N VLB X B REKG N T — OB LB FTE LS
BT 2 MAEET 5, D2 THD, TNODERHEIC
DWW TIE, E-FABP / v 2 7 b~ AR )8 ORI & A
RO E R E S BMSEC X 2 BBERBIE,» 51320
JERAH ST 5 2 SRR o 72 FEM R IR RS
fEHT () VIRE. £ 3I R, aLATa—LRE) HbH
FZREERE T 5 F ) A N RO IRITEE OB AT
e L ERBUERITHCTH %o
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