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W OE. 3 A% (EPA) 2 —F K4 % Riafe g i, BA TR0 EBME. AIHFR T HAIREEf B4R
14450 (SNP) - f# = £ 69 NO T = /483535 EPA F2WH R MR, R AR ERAARBREL = A8 E A%
R E L LERBTZABIEGRARES 1263 pmol/ (mPs). KA A &L RN EPA 448, %R 2 FINR
NO Tilit Tt T = AB45 e it A KRR HB AT ZAMBIGE EPA 6975 %F, st L4 45 F EPA 4% 5
EA ot A BRI = AR ke A Kk S R 2R AR 200 umol/ (m’s) B = A B35 3 AL T b
%), 7 SNP A& MR A 4ph). 3K 70 NO PRt = AR5 s teik A& Kad s, £ R B2 NO 5 T LB AALH (GO) 697
P, A 5L 52 % 2 % PCR (Real-time PCR) ##4M% NO 2 GO AR &2 B89 ¥k, 4R 2+ GO #1HAF LE# “GOX
Fo GLY 692 B Rk B 3372 7. K8 AMCA FF % iE 3 4h 4ty GO 3H47 S— Al AL %2, R 87 GOX # GLY #
K AT S—TAERAEAR. 5 #]K A ISNO-AAPair, GPS-SNO #= ISNO-PseAAC ﬁ)%?ﬁ‘«ﬁl'l S-TE gAML B, R BT
GLY #9 238 4% .GOX #9 237 4iAw 332 424k 7T 4k & NO #95-4h4e 5. E b, NO & GO FH e Z2A W 4425 GO A
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Effect of Nitric Oxide on EPA Yield in Phaeodactylum tricornutum
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Abstract: Eicosapentaenoic acid (EPA, 5,8, 11, 14, 17-cis-eicosapentaenoic acid)is an n-3 C,y-polyunsaturated fatty acid
that has a variety of functions in the field of medicine. In this research, the effect of exogenous nitric oxide (NO) on EPA
yield in Phaeodactylum tricornutum under high light irradiance was studied. The relationship between light intensity and
photosynthetic rate of Phaeodactylum tricornutum was determined with oxygen electrode method, and the results indicate
that the light saturation point of Phaeodactylum tricornutum is 126.3 pmol/(m*s). The Phaeodactylum tricornutum was
cultivated in F/2 medium. 15 days later, the EPA content was determined by gas chromatography. It was found that EPA
yield in Phaeodactylum tricornutum under high light irradiance was increased by exogenous NO, which depended on the
effect of NO promoting Phaeodactylum tricornutum growth, but NO had no significant effect on EPA content per g dry algae
powder. The growth rate of Phaeodactylum tricornutum was detected by cell count technique, and the results showed that
there was a light inhibition in the growth of Phaeodactylum tricornutum under 200 pmol/ (m>s) light irradiance, and SNP
could relieve the inhibition. Glycolic acid oxidase (GO) inhibitor oxalic acid decreased Phaeodactylum tricornutum growth

rate which was promoted by exogenous NO which increased GO activity. It indicated that exogenous NO accelerated Phaeo-
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dactylum tricornutum growth rate by increasing GO activity. After purification, the GO was identified with AMCA switch

method, and it was found that both GOX and GLY (two isozyme of GO) were S-nitrosylated by NO. The SNO site positions
in GLY and GOX were analyzed by the software of iSNO-AAPair, GPS-SNO and iSNO-PseAAC. The 238" cysteine in
GLY, the 237" cysteine and the 332™ cysteine in GOX were probably S-nitrosylated by NO. In addition, GOX and GLY

gene expression levels detected by Real-Time PCR were increased by exogenous NO. The data demonstrate that NO can

increase GO activity both by stimulating gene expression and by post-transcriptional S-nitrosylation. In summary, NO, by

enhancing GO activity, can quicken the growth of Phaeodactylum tricornutum under high light condition and then improve

the overall EPA yield.

Key words: EPA; lightirradiance; Phaeodactylum tricornutum; S-nitrosylation; NO; glycolic acid oxidase

TR IR ER (EPA) & — P % Z N 10 F AR s
R, TEE FRmAL | BIR O LA | DR SOAE | FRAIC I
PRy A % 4y B Y B b L 2
i B H SR, =M 15 3% (Phaeodactylum tricornu-
tum) JE—FP RN ERESE , & EPA, Higm 4B
MW S 30% LA ER, 2 TolkAbA: ™ EPA
FEAEC) EPA 7= B ™ (EPA & &/ )
AR AR WA R R . WF5Y A BB AIG 1 O B 5%
BEA R T = ek e 0 2R (D s i 15
“fAETEEE EPA F 2R RILANTEE.

— LA (NO) &AL Wik N BTG o, 7
EYIRAER ORE R R PL S A R R
HETE MY NO A E S SRR 2,
WA IR s, HE A SR Y, &
SYffE S 3% NO eI s iR TR KR
MERZEE BTHE. NO 25 — M5 HE NG Y
R AR LI GE. R, AR SCFSE T 50 T AN
NO Xt = fMHFa A1 & EPA J= LR 520 S HAE
FHALHL.

1 HESAE

1.1 =REBIEERENES

— A F5 % (Phaeodactylum tricornutum) P A
SRR, BRI F2 R5353E (pH 8.0),22 C Ot/
A 14 h/10 h (9 Z54F T, 125 r/min $2 IR,
1.2 REEZRNE

A AR I A R B IR
4 d W= MAreTa e, PG IR, A& Asss 2 0.350
AT, ETFIEN 1 h, BUFESY 2 mL A DW2/2 BUA
Hi % (Hansatech 72 w]) /N, &N 2 min J&5 K
M. b RE SR BE AR EE 43 i B 0,10,20, 50,100,
150,200 250,300, 350, 400 pmol/ (m*s) , 4 &
PR%F 3 min. 25 IR (D) TR RS

R,

P=VKtlp (1)
K. P ANEEHE, umol/ (mg-h) 5 V A/NENES
WeFE AR AL EE R, b K 30 C oK R i AR
235 umol/L 5 ¢ I [E] , h; ply it & K BT i WK JE
mg/L.

HR A A 3 O HE5 E  BU(E, R Matlab
ARG B T G A HE R iy e iy th 2k, 3G K
(2) [12—13]‘

P="Pxtan (a1/Ppa) + Ry 2
K Py W= AMRTEERBIS I RGO AR Ry A
JEREGREE 0 B AYREIR S, pmol/ (mg-h) 5 o AWIIR
R T REIRIERE , umol/ (m™s) .
1.3 EPASERNE

TS AR R FRE 80 mg = MHEHET
#5, A 2 mol/L KOH-CH;0H 2 mL, 75 ‘C/Kia A4k
30 min, ¥ # J5 il A 3 mol/L HCI-CH;0H 2mL,
75 CKEHERLL 15 min, BHJG A 1 mL 1ECLEM
RN ZEIRK ZE BRI . B HE GC-7890 1T RIS,
HHEGECME EPA SR, %4 i iR
WA (0.2 mm x 50 m) , A 200 °C, A I #5% i 2
280 °C, Fuilll sk & KM B Akl 25 (FID) , 200
R, WHECY 1 mL/min, 433 HCE 50« 1. DIARHERR
DR P G R xof B, B R RR RIS, R IR IH —320 )
B EPA & &

1.4 ZRABIERERKERNUE

At TE B KRR SR TN o =
RN BITE 5 MAAMFTRFR: A OsE 80 umol/
(m*s) , B KL 200 pmol/ (m*s) . C HIEHR 200
umol/ (m*s) + 0.5 mmol/L Ffil§F R AL#H (SNP) . D
% #% 200 umol/(m*s) + 0.5 mmol/L SNP +
0.1 mmol/L ¢PTIO (—% L& L& —IEFEF]) , E Mtk
200 pmol/ (m*s) + 20 mmol/L ¥fiE (OA). 15d J5*
JH 0 3R Z5OHR 7% R A48 L B o A D 5 5 v b A 4
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Jiw 2 A . AR AR 0 A R AR R IRORE
ST 118 240 5 s O il 2 T Y 4t o 28 R
TR
1.5 ZEEREAERARETENE

2 W v O Oy 1 R 4l 2 W R SR AL I, s
2e5l. 4 °C L4000 r/min 5.0 = MAETE EE, 193]
PRSI 0.1 mol/L HIMERRZE % (pH 8.0) ,
VKIS WFEE , 4 °C L4000 /min 5.0 5 min, b5
10% HAc JH757 pH £ 53,4 °C.4000 t/min .0
5min, FIERZ 15% ~35% ) (NHy) ,SO4 5 VTTE,
JLVEFH 5mmol/L Tris-HCI (pH  8.3) ¥ fit , I LA
5 mmol/L 4 Tris-HCI (pH 8.3) NV , i Sephadex
G-25 #E (2.5 cm x 40 cm) , AR HAT 2 B E AL Bl 1
PERPER , IEER N A 4 mmol/L FMN, 4 ‘C i &
30 min, F£LL 5 mmol/L Tris-HCI (pH 8.3) ¥k ,
17 DEAE-Cellulose #1 (2.5 cm x 20 cm) , WWEEEAA Z
PSP S A T 2 () T R

K P AR AR S 2 B iR AL S PR =0
WM R IR A0 k. A SOB5R 200 pmol/
(m*s) . B ML 200 umol/(m*s) + 0.5 mmol/L
SNP 1 C HNJG# 200 pmol/(m*s) + 0.5 mmol/L
SNP + 0.1 mmol/L cPTIO. 4 d J#M{ANE GO &
PE. PIOGHR 80 umol/ (m?s) 1% 5 (1) = 1 3 45 1 My it
B, SrEatifh GO, 43 AIIE B A GO &1 (D) A ik
GO WA Z A 50 nmol/L SNP J5 GO &1k
(E). BN RGAUSE pH 7.8 1) 50 mmol/L WEHRZE vl
W . 0.5mmol/L KCN . 0.05mmol/L NH;HO .
0.36 mmol/L % & HL4% 11 2 # (FMN-Na) . 6 mmol/L
SRR . 1 mL FHRIOR , ROV AT 4.3 mL,
JRE 30 °C, Fl DW2/2 RUSEHI IR EE R, BTG
FA7 R umol/ (mg'min) .
1.6 ZEBRSAHBHNTHEELLEERAMASHN

K F AMCA switch method"" " 7 1E: 64T 2. FER 4
TR A S % . Bl E 1 1 mg/mL ZBERR
AL 2 mL A 5 mL HENS 28 ik , 25 Pl Jy
25 mmol/L 4-%% £ HEWRE T 2 (Hepes) (pH 7.7) ,
1 mmol/L Z %P Z. % (EDTA) , 0.01 mmol/L #7ilk
Hi17) (eocuproine) , 2.5% + —HEFEAR BR AN (SDS)
20 mmol/L  H 2 & {4 H A (MMTS) . 50 C K &
30 min. £LEAY MMTS @i N ERTTRERBR 25, DiveH
Smmol/L LA MBMM LI, ZH T Shic W
100 mmol/L AMCA-HPDP JZ % 90 min, 2 J5 #47
SDS-PAGE HiJk. BERZ/K LIS , BT EINESE
H QKR 345 nm) , 26457 Canon MV X430 #H

REBEBREER 0L H1Y

HLAEAH.

FHIFEHLEAE ISNO-AAPair!' | GPS-SNO!M!?
1 ISNO-PseAAC!" %} Z BefR A AL M S— Al AL
57 15, (SNO site) JFFTFIN.
1.7 ZEBSABEEERREEHRN

B 7d WS MAWIEEE 4000 /min 250
10 min 5 % % 98 (%4 200mg) , il A 2mL Tri-
zol ((Invitrogen A H]) , W URIIES , B TE.LE T,
25 °CW#E Smin, JIA 200 ul 45, B2 %,
14 000 r/min &5.0> 15 min, B FIE W 400 puL, fin A
400 uL SEINEE, FR5rIRAT, 30 CHEE 30min J5,
14 000 r/min #5.0> 10 min, 3 FWEW, JH 1 mL 75%
VK CBEPRIEDTTE, 12 000 r/min B0 5 min. BIRASX,
T4 10 min, IIEERRER — 2 H5 (DEPC) i f# RNA. HU
12 uL RNA (2 pg) , #1855 £ (Bio-Serve Cat
NO: BS-PCR005) f#fEU A & 8 cDNA. NS A
K H RPS (ribosomal protein small subunit 30 S, Gene
ID: 4524662) , fii Ak Primer 5.0 315144 : RPS
P5: TTAAAATTCAAGTCTCTGGTCGTT, RPS P3:
GATTGTATTGGCTTCTTGTGTTG. Z Bk A 4k i
i P 4~ 6] T/ Gene ID: 7194878 F1 Gene ID :
7198075 {8 FH#AE Primer 5.0 %3 51420514 : GOX
P5 : CGAAGAAACCGCCCAAGTCAAATC ; GOX
P3: CTCGGCCCAGCAAGAAAGAAATG; GLY P5:
CGCTTTGGCCCTCACCGTAGATTT ; GLY P3 :
GCTGAACTCGGGCGACAACTGACT. PCR Ay 1
TE SLAN-96 P Real-time PCR system 47, #5185
&1 (Bio-Serve Cat NO: BS-PCR002) Hy 1R #AE , H
MWAKZ K : PCR Mixture 2 x Mix 15 uL, RIS
0.5 pL (10 pmol/L) , T 514 0.5 uL (10 pmol/L) , &
M5 puL, JKAMEZ 30 pul. O £5f4: 95 C TSt
3min; 95°C 30s,55°C 30s,72°C 30s, 40 1
. RONEERE, Al SLAN 8.2 #{4X 351554k
PEIEATAL IR, Sy BT A Ak i 2 FAR XS a6 1

2 ZER59H

21 RBEES=RBIEELEEENXR
FCREER B = AT st A R SR A 1
. SEREGREESN 0 B, =T8I e A iRy
T, Bl GRG0, — fAte 38 B g A
Al 1 K, 100 pmol/ (m*s) JF , 48 1Y B ik 3 2 U
2. MR4E BEN-ZION FyJ7 3 PO 5 e i A i A
126.3 umol/ (m*s) , WG58 AT 126.3 pmol/ (m*s)
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Fig. 1 Net photosynthesisi rate curve of Phaeodactylum
tricornutum

2.2 FEEEMIHERSLINT =RBIEE EPA

FEERNE

W= Mmms il REEMaZ T
(80 pmol/ (m*s)) F1Z I (200 pmol/ (m*s) ) i G HR ER
Brp, 15d JEAI EPA & g5 BL, BAOGIR
T, AW ER EPA B i (RFIR SRR TG
BEANMLRT & EPA) WA W R 20, SR, 5 GR
(200 pmol/(m*s)) & EPA [y8™ & (45 va Tk
2 EPA) 2GR (80 umol/ (m*s)) T 2.35 5. %
REFRAM T w7 = Ts s AR, (R T
H EPA WA M. HEHFWETMA 0.5 mmol/L )
SNP, FHA DGR M 55E 15d, | EPA (1.6 i /&
KEHN SNP iy 2.06 15, EPA =B RSN SNP
e 6.3% , HBCA 25 (K 2). XUl SNP &
Wt = AR s A K MRS TR T EPA
HOREYRETY

O Hpe i

| @ &R

ot [Pt
Begr A pt

G+ SNP

B2 AEEXBREF=REIEREPANSE
Fig.2 EPA content in Phaeodactylum tricornutum under
different irradiance and treatment

2.3 NEEEM NON =ZFEIEEEKERNZMN
BT A LI RN E R FE AT NO 5 =Mk ds i

AR AT 56, XL T T SE0R B0 E , 25 R 3
FiR. g5 3R B EEsR (B) T M40 i & & 2K 658
(A) T 48.2% , 7/ J65#R + 0.5 mmol/L SNP(C)
AL S ARG T B Gt B X ), 7
Y58 + 0.5 mmol/L SNP + 0.1 mmol/L ¢PTIO (D) T #Y
G i RO RO SR T Y 43.5% . X UL TE
200 pmol/ (m*s) [UFEIEHE T , = A5 3 H B T
il , SNP BEfEBRIXFHIMA]. SNP 43 i (1) 325 =4 2
NO, Tfii ¢PTIO J& NO M35k, cPTIO f#BR T SNP
FIVE IR, BARH NO J& SNP = AERUR k22
JB. A LLANIE BT AR IR = A e 4 e A R
MFEds, A IR, 153 T R4S

A& i/ (10°mL™)

8 I
6 F

4 b
L]
0

A B

il

Regr At

B3 FAREFEGE=REBIEENERSE
Fig. 3 Cell density of Phaeodactylum tricornutum under
different culture conditions

2.4 NOXM=f8iE% Z BB S L EEE RN
BLIR (OA) Ji: Z BRI S AL B H I 701 B, 2 i
AL (GO) 2GR Y G ERE I, DG IR 2 ff B DGl
HlpEE P NO X = MR GO WEHERY
M, Z5 RGN 4 Fos. XFEE “mptaE (A) 7 M CEok
5 + 20 mmol/L OA (E)” IREEHHAERARNL, & BLEL
PRl = fAa e BEAE K HOR IR 41.5% (K] 3). Uil
Heoi T L BERR A AL BTG A — B R R e —
kBB AR HDR, O T AR NO fEill &R T —
FArETE B PG AR K PIHLEL, B9 T NO XT GO i1
oL g5 R B O ®mOL R + 0.5 mmol/L
SNP(B) ” HIEH A TE M4 Bl 2 “mEsR (A) 7 M
“wE OB + 0.5mmol/L SNP + 0.1 mmol/L cPTIO
(C)” il 2.2 4%H1 2.0 4. LUMIKEIE 80 pmol/ (m?s)
FAF T EEFRW =M te s h R, s stk GO, 4y
S E B R GO &P (D) FIFE 1R GO ik & i
A 50 nmol/L SNP J& GO & (B) , 455 2/~ GO 11y
TR T 53% (K 4). DL EZSSRUEH NO #2517 =
TS i GO MITETE.
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Fig. 4 Effect of NO on GO activity in Phaeodactylum

tricornutum
25 NOXM=fBisERZERINENTHENL
&4

AMCA switch method!" & 45 &5 EHRICFHL K
AR EE AR SWREALR ik, R Z T
alifb i) CIERR E AL T S-S LS. SR A
I SDS-PAGE HiJk #E it b b A W 4528 64 (|
5). LEERREACEEA PR T, Hp GLY fil GOX
FIAHXS A>T A 4.7 x 10%,42 x 10%. 25 5%
TR SR AL T A T A TR) T RS & A2 T S—IF il 3
k. Foh, MRPEEEIE b2 S 1) ik 55 FAH X 23 o o
(RN, AT LIRIE M E GLY B S—ERSIEALEH > T
GOX 1y S AHFEALEH .

5 AMCAFFXELEE S-THEN 2B EILEE
Fig. 5 S-Nitrosylation glycolic acid oxidase identified by
AMCA switch method

FI SR HLERA R = AT e O BERR E AL )
SV Al FEARA S AT, ISNO-AAPair il NO 5
GLY EHME 108 A 238 fifEhE& R . 5 GOX
(55 237,332 Fil 358 (AR KA T ST AL
fbJ2 ). GPS-SNO Tl GLY A 3 4> S—flAkbf;

PEE GLY A 1 4~ SSEAEFELA S, GOX A 2 4
S—ERYFEALAL . A 3 AR S—E A ReAbfr
JBCEE R AHIE, B GLY 955 238 i, GOX 4
237 {1 332 2 3 AN B TR S AL
fRfi s (32 1), UL NO @it Bk 3 M ssi
GO mynl gEPEAR K.

REBEBREER 0L H1Y

%1 GLY# GOXH SNO fi =il
Tab.1 Prediction of SNO site position in GLY and GOX

SNO i s Tl
A
GLY GOX
iSNO-AAPair 108,238 237,332,358
GPS-SNO 108,238,344 82,91,97,103,237,277,
332,356,358
iSNO-PseAAC 238 237,332
26 NOW=fBiHEECERIAUBERREIEN

A1)

LI RPS NNZFEA, F] Real-time PCR il 7p
U8 NO XF = fT5 3 £ FEmR A ML 5L R 263 i 1 52
Wi, 25 5B, TER DGR T, 4MIE NO Al ff GOX Ay
RIZRIR R ER =y 2.14 %, Al GLY R MRETHE
1.77 % (B 6). Ui E6sR oMK NO #4558 = fMtets
B TR S AT Ik DR Y 3 o o L o AT 42 1)
Rz—.

14 O =t
oLl 0 & LR+ SNP
X
‘ﬁ 10 +
6
B
3 L

2 L

GOX GLY
GOl T_fif§

6 Real-time PCR 4T NO 3t =815 Z BB AL
EEEL [E RIA R0
Fig. 6 Real-time PCR analysis of the effect of NO on the
expression of glycolic acid oxidase gene in Phaeo-
dactylum tricornutum

3 it i

EPA J&—fh HA7 B2 24 F AN DR A D BE 1) A B
PEWII, S EPA B 8 C SO R GO TE M
R WFERM], —fiafa s A" EPA HOHTEA:
B oL ARBIFE R - AR R SR BEAT A FRLR
fABAR B R R, AR T AL A YR EPA
R BRI BB e T AL A YRR ) EPA
S, AT AR e P A K (B 2
3). EXMIFEOUIAM TR EPA RUE" R, N T
fifp Tk L3R &, AR SRR N T NO - Y R
SNP, R & B NO 25 130U T = fMiafik EPA
s (8 2) . XU NO f2k 1Rt T =Ml
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FREEAERK (B 3). JtRe A K mee Rk, b
PSRRI , RN, SREFE AL S BRI 1k
SERE, T BRI IL A RE P 2 aed s S 178 e s k2
REN 3 T 0. AR N AL ERER 2, IS
RS T sk SR i, WG A FE TR &)
AR R Y H RN T AN T A, SR
T B2 S A (126.3 pmol/ (m*s) )
()% BB 5 BE (200 pmol/ (m*s) ) fdf = M +8 BE 4 K
HORFEAL (B 3) , UhBH = MB e S LR C 48
A%, T MR T A RE LT AE , A R AR S 2 3
PLE. SERFIREAT YR I AR D RE R E K
1115 2 T 1 4 2 Y WP W S A28 11 S B i > Mg
NO & T = fMds stk n S BErR f AL S P (B
4) , R T ORI T AR JEFE T AR B ERE, R T
A B XM AL 45473 . DT — T8 BERETE
R IR R AR

NO EHAELEIYRRIGE ST, M EAHITH
B NO BB E a2 S fil Ak
PERENO MBI 2 A R 1 3= 207 K, AMCA JFei:!)
FEUEE AR S-WANIEALA BBk, M,
XA CERR E AR T T 56856 , 25 R LR L FEFR
FULERRY A [F] TR RR R 595, H GOX R4
PR T GLY B (Bl 5), &R NO Xf R
AEEFRPIANF] TR AT T SR Sk A, FLXF
GOX MMEMiFLREE AT GLY. UiSME NO #25 =
ey 46 8 LR SR AL B TG 1 i DR IR 2 — i s A
77 S—AYIEALAEE. S—V Al Fe Ak A8 1) 20 JE Atk
J&= NO 255 21 E AT L R RS L I, A
FUR A R BRI Z , NO S WBAM s 12 e AR 45
A7 WRPEE R — AR A RIS R R, BRER
TR T R AR S0 Alg R Ak A7 S B B, Hod
iSNO-AAPair!'”" . GPS-SNO"®#1 iSNO-PseAAC!"" 2
TRIMER RS 3 AN, 12 X SR =M
W45 1 O IR AL BRI S—V A AL A7 5 HEAT T 1
M, 25 R &R B, GOX By S—AHIEALA S L GLY £
(F£ 1), X5 AMCAswitch method %78 Ry%E R —3L
(& 5), F—IEB T “NO 3 S—W Al i =
A TE B CIRIRAAL I 5. R 3 MR
W 2 WERR SR ALY SV A SE Ak 7 55 B0 AN AT
{H GLY HI%F 238 i, GOX M55 237 fifll 332 fijf& 3
AT [ s TR 2 (4467 25, UEBH NO AR T REXTIX 3
AL R R T S ARSI,

NO AMHFEXSHE A 7% S e B0 , i RE TR 17 Ik

A 17235 7). Real-time PCR [{RIN 45 52201, AP
NO AIffi GOX [HFEHFILEIES 2.14 £%, fff GLY
(L R ek AR o 1.77 £ (B 6) . X 2 NO il —
FAE TR 8 2 BEmR A AL L R A 2 0k e R ok
TIBEEE R S — AR A

ZE ERrd, ARG B RE TN = M AE T8 e nY P A
K, HmE T AR R BPA S, GRS
TR EPA o, 406 T = Me e s
PGEA K. SME NO #8537 G T = fMds i
EPA (g™ i, HIEEAET NO ek T Reld T =
farTe A, AN NO {2 E s = fMdde
P A K LI — 245 T CRERR AL B 16 1
NO — 77 138 1k 1 5 £ B PR AU b i 1)k [8] FRak it 42
e IS, S — T s X R U T S AN AR
Bt m HE T, GLY B9%E 238 i, GOX M5 237

SE Lk
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