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WE: LAk Carya cathayensis ) & B4y At T RAEH, HLAER —Add S F LT A L4 ag mompisl . HIRE
R AR, E M LA B R AR 2 cDNA X E AL b, st cDNA StATRA AL & & 5, st 5 5] 3EAT BE A |
Ik EFRE, B AR (gene ontology, GO)4~ % Z & T 8 d I Arabidopsis thaliana & FunCat 4~ 3%, 3f 35 fig 5 Xt
X 2K cDNA FF AT E GRS, SR EFE 1010 £ LM KA 55475 (ESTs), £ 343513 188 4
G e 2 B (unigene), H % 92 A contigs F= 96 /A singlets, GO 4~ 2 5 X 2 unigene 5 &, 48 L 5. o T e fe
AW ERE IR, FAALEFINGAAGERFRARIE—th e, ALEFIANEDREAETE; Aot ARMHTH
ARk, # unigene Fo EFEE L5 R 9K, F2] T 143 A2 K cDNA 53], L P ate 144550 AR#48 %
o9 ¢cDNA 53], 3+ 12 A5 5 i AKaff48 X 69 & K cDNA B3 AT R G R o0, KA CN¥Y LA BHRMALE; R
REAQNHREAERRR, EREGEFTREM, AEr®a, BTENTOR#%; RRAGBHKEG LA LR
R, ¥ EAZFTKEM, BT Oleosin super family & & Kk, & 4 & 35
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Abstract: Carya cathayensis is an important oil species with dry nuts that are high oil content, for which there
must be some special oil-synthesizing mechanism. In order to explore the mechanism, random cloning and se-
quencing of ¢cDNAs from a fatty acid metabolism-associated ¢cDNA library, sequence assembly and annotation,
Gene Ontology (GO)- and Arabidopsis thaliana-associated MIPS Functional Catalogue (FunCat)-based classi-
fication of assembled sequences, and protein analysis of fatty acid metabolism-associated ¢cDNA sequences were
performed. A total of 1 010 expressed sequence tags (ESTs) was obtained, based on which 188 unigenes were
assembled. There were 92 contigs and 96 singlets among the unigenes, which were classified into categories of
cellular component, molecular function, and biological process based on classification of GO and found to over-
lap one another in functions. But against MIPS Functional Catalogue in Arabidopsis thaliana, these unigenes
were classified into nine categories and 143 full-length ¢cDNAs were obtained, from which 14 ¢DNA sequences

were associated with metabolism of fatty acids. It had been found through proteomic analysis that 12 full-length
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fatty acid metabolism-related ¢cDNAs had a phosphorylation site; they were all non-secretory proteins with no
transmembrane domain and signal peptide except oleosins, belonging to certain protein family; and oleosins had
different transmembrane domains and a signal peptide, belonging to a super oleosin family. [Ch, 4 tab. 35 ref.]
Key words: cash forestry; Carya cathayensis; expressed sequence tag; functional classification; fatty acid

metabolism; protein analysis

I Bk Carya cathayensis 2 BEF} Juglandaceae LI ZBEJE Carya AR A ORI Bl , LA 0 2l R
SRR T0%, 1ot lSE i R “HIl 2 57 Brassica napus ‘Superoil No.2” (52.8%)", g &b
IR A, e EREE A DTSR . R Fh i B iR A R AL A e, (BT R SOR & B IR R
PE o Az Bk AR A — M i a5 il 3 0 8 A LR IR 0 B AL o 3K 51 B 2 (expressed sequence tags,
EST) J& )\ T4 & 1 cDNA SCEE R BEALPRE s, X cDNA #4700 7453 21/ 7751 %+, B F ¢DNA f mR-
NA JeFEstmiR, mRNA BRHLRA =, W EST AR A PR S Fp 4] 205 — i 3 a0 S R e 3k, |
BA NSNS, EST A B AR IR AR ET . Eiafl. s R, EERTHFE—RIE
PSR, HAlEZERTRIFERE . THERFIMA S, BRMGRMER . RIH R Itk
IRy Y 5 25 -1 B B )7 41 (EST-SSR) 43 F FRic AR X PR {7 68 19 7 % o 76 R EST SE47 18 i AL i F
FEIT M, XF T Mentha x piperita B B 1) EST #4717 IRE4M BT, LA W 58 47 vl (9 25 90 5 105 43 61
XF 4 AR OEFE & B W B RR Richinus communis , W I 2% Brassica napus, 177 Euonymus alatus, F
43 Tropaeolum majus Fp-F EST AT IREEIY , I % 3-A5 0 77 510647 B A HT R, 4 W) FhAE Wl Ag 6 47
ML S RE ) Mo =t H il i (triacylglycerols, TAGs) RSG5 H) 5 5 & B0 A 22 5, (H 2 RS 0E IR &
JAZ O P B EST 2 Rsr iy, R TR F SR SR E B R HEME, 25 H il LA S
JI R R e 3k B W i R RE S v XTSRS I Arabidopsis thaliana kK AL G 90 B Rl iR G R 12
(1 EST B8 &L, VP2 RERRLER 7P AR 5 RS BRSO R i 3, A Ak IR I BR A 28 B2 iz
R, HILH EST F B PAES 2 AR EN 25D X EilihAR Elaeis guineensis A HE &
Phoenix dactylifera W% FEIF 5T R B, T84 AN e FHAUA 6 4~ 5K F EST /K 2 Y fpdd 22 15 £5,
Horp WRIT-like 1 EST K -F il b L HBAC S 57 4%, BEREGMIES NS ZS 5M 7271 EiifH 7%,
Z 5T A 4, %W ] RE AR R ST R A 1 SRk, BEE LR KRR, R
SR AR, N GO ORI IR P T R T I A DG (1 7 s 4 2= 9, Wil 4§ Camellia oleifera™, i
BT XM Jatropha curcas™' 5, WFFEZ5RARXS T cDNA SCEMINFEE R 7508, Bdim R, ZHE0E
LA 2 5 ik M KEGG (kyoto encyclopedia of genes and genomes) 1255, Ik TR AT SRR IE , X
HRIE T AR B AE 5¢ cDNA SCE A 1 AR50 J2 70 4 e 1L AZ B D - B s AR AH 5 cDNA SCE i) B
fili I, XF cDNA U Fp B 45 1) EST @ 90 BEAT 70 A 4 21, DA O 5 S R A BE 58 LI BE O AL il $2 2k R

LA R

1.1 ##

BT RZAEM R R AR ARTE . Fefb . BURASCHEMH, BOER 2 SR T Il A AR A
FHOCH) ¢DNA SO o IZSCPERRHLIN e e EST Fr 51 R AR SCH J5ER 4
1.2 Ak
1.2.1 cDNA ¢ £ %m 5 2 SmartTM ¢cDNA library construction kit user manual (Clontech 23 &]) F
W, AR AR, JFREPLERIRC 1A A W B A SRR, 7 R A R TR AR b e T AR B M e R RO 1 PR AL
W A WETE K ATriplEx2 5 B 5% Ak iR 484K pTriplEx2 1 ok, 34554 KGR A B Escherichia coli, %54k
Fr:FE I, 4 9 A pTriplEx2 Ul 13 51 #) (5 sequencing primer TCCGAGATCTGGACGAGC/3’ sequencing
primer TAATACGACTCACTATAGGG ) E % i it 47 PCR™, kgl cDNA K BLi) KN, I 04T BBAORAT o
¥ 20k cDNA R Be KONK o s, % BlEAY TERARA A, JH T7(5'-TAATACGACTCAC-
TATAGGG-3")F1 pTriplEx2 | J¥ 5|4 (5'-CTCCGAGATCTGGACGAGC-3") JE4 71 v .
122 #Hwa b M EEEZAEYE ARG E PO (NCBD B ELE AT VecScreen (http://www.nebi.
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nlm.nih.gov/VecScreen/VecScreen.html ) 2= B il 285 8 v it 254K 2 1), 1 ] DN Astar #4771 ) SeqMan & B
EBRICARIFH) J/NT 150 bp 1 EST 41, 4 F 0y 52 5 51 JH SeqMan #8114 Progress J7 2 #E47 R 2K
P, A igmS & 1 s L A (unigenes ), {46 contigs FlI singlets,,

1.23 e X531 unigenes, 65 76 NCBI i 3E 7T Ay 85 80 )4 3647 Blastx Fb X (5 51 %) 55185 K
T80 HIFHN A — KT 35%) ", FEARTUAR BB B B2 54T Blastn LU XS (JF 514 556 K T 200 HJ¥ 51
W] — KT 75%)"7, iy, FFEEFEA RIS (gene ontology, GO)%pr3s, F-Z: M Bevan™ X 8l i I+ ik [ 41 A
FETT i, XPIRTFHI LI REC RN cDNA 7 BeitF 474325

1.2.4 &K cDNA F7l a9 3k 4F  FIH Blastx 55 H A A= 4 © R0 X 0L R BEAT H XS, #5405 48 ORF finder
(open reading frame finder) (http://www.ncbi.nlm.nih.gov/gorf/gorf.html) ¥l H &7 ORF (F i & 52 HE ) 1Y ¢D-
NA )y 421 ¢cDNA,

1.2.5 A 3148 KX GenBank L 48 & % 5 51 ¥4 4L A FI A9 FASTA %28, F5-F) ] Sequin 4 Chitp://www.
nchi.nlm.nih.gov/Sequin/index.html ) ¥ 3 51 ¥4 4k, >~ GenBank #2325, F#423¢ GenBank,

1.2.6 LA s B RAR % &K cDNA B3l 69 & e oAt W3R I02 5 IR IS 2K cDNA 751 247
EE M. Al Biokdit %4 Al Fis + A W {5 B, 2% W 55 T (Swiss Institute of Bioinformatics)ExPASy i 55 %%
(http://www.expasy.org/) [ if] ProtParam & /73 H1 8 A0 F & . S . AR . I ExPASy IR
55 1Y ProtScale 4 Fp % 8 F B K PEEAT 734 o A PHEE B R % (DTU) CBS iz 55 % (http://www.cbs.dtu.
dk/services ) |- i) NetPhos 2.0 Server 25 . TMHMM Server 2.0 7 Fll SignalP 2.0 F 77 5% 28 B 09 12 1L
B B8 X FIE 5 IR AL R AT 20 M o I HOAS [ G il 2B ) 27 A0F 5 B 119 PSORT 1T £ 7 (http://psort.
nibb.ac.jp/form2.htm 1) X 2 18O 240 8 72 057 53 Bt o 138 B I 58 AR R 5 )8 rp0 (NCBID 9 Conserved Do-
main Database (CDD )% % (http://www.nchi.nlm.nih.gov/cdd/) T 12 26 (09 4% 57 45 14 48

2 HERGAMN

21 FERK EST BB

BEHLI P73 1010 A5l bk EST, LBRRBE A9 ¢ 5 MRk T5 9351, 248 DNAstar B00F9F 125 4K
54 188 Nt iR [ i KK (unigenes ), H:H 92 4~ contigs Fll 96 4 singlets, JF41 &K N 201.131 kb, P
R EE R 1069.84 bp,
22 IfREERE

# unigenes P17 Blastx 43087 fl ORF il , #fiA 7504 & 5241 CDS X, 3Kf5 4K cDNA J#51, &
GyHT, 188 Zk i — 75 il 143 A~ 4K cDNA J§7 51 . #4 unigenes J3 51 5 NCBI (#9704 8 1 £ PR &
FE TR AL IR B P LT, IO B2 R JRME RO TE RS S, AR TR B 9] 175 450 WX S8 Rk T
R 7 90 FE R AT DR 232K
2.2.1 GO(gene ontology) %  FEHAMKIE GO NIEH S 54l e . Frab A Mif g . B /T
UIReSE 3 J7 AR R S =Y dhfe . 175 ZRIP 9N G50 o A A QL2 43 . 4r O RE AR )b 72 3
KR ), HEINSFI b5 RIF AR~ Ihae, ALFIEiae A ES, MMA) . 70T
HREF APyt 2 3 2] AP A IR, RIEAF R IIRE (R 1)
22.2 kT ek B 74k 69 o & (MIPS functional catalogue) MR 45 Fr 2 5 1Y 4 Ml i #2 45 cDNA J¥ 51 73
H 8 K (3K 2), 4rlJe At & AU (energy), 4fl 45 14 (cell structure), %% 5% (transcription), ¥ Bij 1)
(disease defense), % [ 5i-5 il (protein synthesis), iz (transporters), {555 S (signal transduction), B
FRAC 1 M Yk A2 AR (metabolism and secondary metabolism) , M3 2 o] LIAE H, 55000 B HAH S 1 ¢cDNA
BodiZ, 3 44 %%, HODRETRE cDNA JFAIIY 25.1%, Hh UL#GHE R B2 . TEIHZE cDNA 751
(£ 3, FEMAFEIREISS S #E A (temperature-induced lipocalin, TIL), i 5 1k ) iff (peroxidase) |
B 1%eE i AL W) 1 AL T (copper/zine superoxide dismutase ) fll# 3E [ (heat-shock protein ) 5% 3 A= 9y [l 301 4H ¢
EH, WAFE LR REMCEN . 406 R (eytochrome ) J& A PR A 19— T 219 22 ) BE ML 21 & A AL ik
B2, T A Y B AE A AN BOBR B 5 e 7 T A B AR ] . 5 A i AT A IDE T IR 7% 1 (glutathione trans-
ferase), 4 )& i [ (metallothionein protein) fllyZ Z & [ (ubiquitin-protein ) 4¢ , "B I T7EFE W) H1 % B 18
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Table 1  GO-based classification of unigenes from sequenced ¢cDNAs of an oil metabolism-related library in Carya cathayensis
R 426 unigene/}> W 53 /%
41 W 2H 5y 98 A #5355 14 (organelle part) 31.6
20 H 35 1t (cell part) 235
0 g 7 (organelle ) 153
A (cell) 1.2
KA43F 58 4 & (macromolecular complex ) 102
fi4h X (extracellular region) 5.1
JG A2 (unclassified ) 3.1
JrFUI6e 93 LA AL 1 (catalytic activity) 462
44 (binding) 1 B 25.8
32 75 PE (transporter activity ) 8.6
2544 43 T 15 PE (structural molecule activity ) 43
B FE 15 1 (nutrient reservoir activity) 32
LA AL JE AT 036 P (antioxidant regulator activity ) 2.1
845 15 P (translation regulator activity) 1.1
2545 K R % 5 I 736 1 (nucleic acid binding transcription factor activity) 1.1
it 98 19 7 M (enzyme regulator activity ) 1.1
IG5 2 (unclassified ) 6.5
W R 97 2 it 32 2 (cellular process) 51.5
)3 52 W (response to stimulus ) 15.5
H W5 (biological regulation) 10.4
1R i 2 (metabolic process) 8.2
2 1 20 43 20 21 5% A W) & A= (cellular component organization or biogenesis) 5.2
Z Fh A= W3 72 (multi-organism process ) 2.1
& 1 1t 2 (developmental process) 21
A K (growth) 1.0
A 11 B B (biological adhesion) 1.0
TE i 337 (establishment of lo calization) 1.0
E N (localization) 1.0
iz i (transport ) 1.0
aif 288

EEEZEN . SR NAHER
S cDNA P8I A3 T 14 41~ 5
i J R A AH G B R TP 91 (36 4),

®2 ETHHEITEEINGER cDNA F3H5 %

Table 2 Classification of ¢cDNA sequences based on gene functions in Arabidopsis

thaliana

\ v )
E AR Wk ACP X1 A A IS BE DNA BCH 0 RETERE DNA i 4 1L/%
(stearoyl-ACP desaturase), 1< %% fig I At P Cenery) 25 143
12 CoA & % (long'Chain'fattY'aCid 2 ML 25 44 (cell structure) 5.1
CoA ligase) , 4 it -CoA %Ai ’ﬂ_’, ﬂ ;ﬁ R J; 5% (transcription ) 1.1
A B I3 [ (acetyl-CoA car- BRI (disease defense) 44 25.1
boxylase carboxyltransferase beta sub- R A (protein synthesis) 31 17.7
unit protein), SOH R e S R %3z (transporters ) 5 2.9
(malate synthase), %42 Iis i & il f iii;g:i ;:;:Sdudio; )l 12 69

/‘ Y4l G 1 N ‘{ G 1 ) e i

(malate dehydrogenase )l 2-f /2 H Jili d P o (m.etd o 18 10.3

S and secondary metabolism)
152 Fig 1% 7K i (2-phosphoglycerate dehy- AT EE (unknown) 29 16.6
dratase)&¢, H. i 12 P4 K ¢cDNA a3t 175 100

ol HBANE RS Kk EA
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®3 SEMPEEXE cDNA F3 (F84)

Table 3 Disease defense-related cDNA sequences in the nut of Carya cathayensis (part)

B 2 K ¥ BIRS5 Hbits I /%

peroxidase Camellia oleifera 564 93

Cucumis melo 560 94
ubiquitin-specific protease 23 Arabidopsis lyrata 106 42
ubiquitin-conjugating enzyme E2 Zea mays 317 95
E3 ubiquitin-protein ligase Arabidopsis thaliana 215 67
ubiquitin carboxyl-terminal hydrolase isozyme L5 Ricinus communis 551 86
polyubiquitin Vitis vinifera 873 99
cytochrome f Morus indica 298 98
copper/zinc superoxide dismutase Melastoma malabathricum 262 85
cysteine proteinase Glycine max 540 70
proteasome subunit beta type Ricinus communis 374 91
DHAR class glutathione transferase Populus trichocarpa 357 80
glutaredoxin Populus trichocarpa 164 61
lactoylglutathione lyase Ricinus communis 313 78
pectin methylesterase Citrus bergamia 380 87
chitinase Ricinus communis 395 85
temperature-induced lipocalin Populus balsamifera 337 84
EC protein 111 Ricinus communis 134 66
metallothionein-like protein class II Fagus sylvatica 91 90
metallothionein-like protein Quercus suber 93 87
heat-shock protein Ricinus communis =151 =60

Glycine max 229 69
heat shock protein 90 Vitis pseudoreticulata 402 95
heat-shock protein 70 Hevea brasiliensis 333 93
cytosolic class I small heat shock protein type 1 Rhododendron simsit 119 79
cytosolic class I small heat-shock protein HSP17.5 Castanea sativa 225 77
cytosolic class Il small heat-shock protein HSP17.5 Vitis vinifera 190 67
chloroplast chaperonin 21 Vitis vinifera 206 84

(oleosin), YA I ELAEMP AN ¥E R R5E, B TR, 7R & A= 20 3 il 1 O o A% v St
HeFEh iR e G EEWEYHE R,
2.3 GenBank #i#EE EST F3liE xR

A T RE 1 B cDNA 7 31 34 58 GenBank 5045 5, WA WEZ W F I N 175 5%, Hx5H
JN786116-JN786290, 5 4#f unigenes A9 93.1%,
2.4 i%#¥k cDNA F3IHE B S

A A DG B2 0 5 3R T 12 A S IR AH SC 19 4 cDNA JF 51, AT 53 531 2 i A i 1 ik 2%
A& 2 1 A 25 1 (JNT786139), 4K 4 NADP 1) H i &-3-8% g i & B (JN786163), B-fil-ACP & % fiff 11
(JN786197), KHEEARNIIR CoA 4 He il (JNT86201 ), LM (AP M 12 i 2 B I 784 1 (JN786205), P R 1R
ﬁﬁiﬁ@(JN786zo9) TR A R AL EE B WAL R R (JNT86226), W s Bt £ B Mk 45 & R B
(JN786231), Jah A (INT86242) , i e bl -6-W iR & ALl (JN786284 ), AR 11 1(JN786177), ik
HH 2(JN786276) WX 2 5 5 B R SRR T A, T AT AR ARG R A B AR ST D RS I . 45
=&H, ﬁ%%ﬁi@/\ﬁ@ﬂ&%u,ﬁ, FIREELA SRR AL AN B R BEER AL TG R 5 BRUb BT B4k, ARSI A 5
P, HASBAF SRS, AR5 UA%E Blg TREAEARG . WwikEad, miEED-1 4 3405
FEIX, WA -2 A 2 DX, HYEAES RS, J& T Oleosin super family 1 5%
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x4 WLk S5RER 51 X8 cDNA 75|

Table 4  Fatty acid metabolism-related ¢cDNA sequences in the nut of Carya cathayensis

L E FE K] KU Fe 31 % 5% {EL/bits VU AL /%
stearoyl-ACP desaturase Jatropha curcas 725 89
nADP-dependent glyceral dehyde-3-phosphate dehydrogenase Pisum sativum 920 91
beta-ketoacyl-ACP synthase Il Jatropha curcas 490 90
long-chain-fatty-acid CoA ligase Ricinus communis 828 78
mitochondrial pyruvate dehydrogenase kinase isoform 1 Glycine max 464 90
malate synthase Ricinus communis 1012 86
acetyl-CoA carboxylase carboxyltransferase beta subunit protein FEuonymus americanus 520 94
phosphatidylethanolamine binding protein Ricinus communis 275 76
patellin-5 Ricinus communis 207 68
trehalose-6-phosphate synthase Ricinus communis 922 88
oleosin Corylus avellana 139 80
2-phosphoglycerate dehydratase 1 Hevea brasiliensis 273 95
transaldolase Dimocarpus longan 636 82
malate dehydrogenase Citrullus lanatus subsp. 411 78

3 #w 5t

2 FIL A8 (gene ontology, GO) FILLRE I 3 D) RE /3 KRG AW B 2200, AR TXE AT
Ae . RMhE R . M E ST eE . P . MER AT . R U AE R AT RNA-seq R4 B 3L [A
(G S FIE, EIRBE 3BT A DG I A 12 S DR 3R K P 19 22 57 5, (H T 07 AR B A5 109 ) 91 R 44
B, LT cDNA SCEEMIF, Py A RNA-seq i ks RNA FBb A58, P oA i EST ¥
FIEAE SR, RBMS I Wuke i) 25 BE DR (1 3RaA s 00, HLAR A 2 k13 2K 11 ¢DNA J3 51,

I TF I HARIE 53 K1 3 F IR TE RS AR A, PR A WA Rl 4 TR R ARG BRI B B, LS
SRR . A0 ERE . A0 AR cDNA £, HRBEA AL TE T T A0 BT O H A, A R
it (1 5 AL SR AP A, A5 RS Sh TG K . SF o8 b, SCER AT AR Sh st i) % 8 H 11-23 H™M', 8 H 11
HAT, kR g2, REZWN K ZIEH KA 8 A 11 HIG IRl P3R4 i % 1k =2
BHG IR W BE R, WA S, TR U 1) AS VR R 105 PR % Ak 55— R BT R AR A A . A3 T oT
SR DIRE R E , AMIBTIE S B AER 43 B 7 L ok, P UL BGEEE B o 2 o BVEE B 4 e B
2 R SRR AT R XA AR R A R, A A SR T DU e R G R T
FEAEPUIR A 2006, TR 2 — 2 R4 40 i By 1k sz B e /g 7= R MM E A8 TILD R (&
FORBE™, W EEEmZ —-2HFEAANENTE, ShZehh®, IAFEmIrE™, d2mEt
P 300 8 B R A AR R AR AR LA B R SR  B R AR 8 ), M HIE R AR REH
PRV 0 B TR TR R0 TR IE R PR E . HspTO Rt AT 2 B, AE IR
HEEEET, EAFEINEOMRBEERY, Hsp90 W2 55 S SMEATNEAREBY RN, S
Hsp70 Z8)F . 5E T Hsp70/Hsp90 1) 2 85 I BEAEMLHI, JFE Ll 2 559 % & A 5 Hspo0 44
BCE AR ik A Bl AR P T B AR e A e R R B TR AR Y, TR s 1L 25 SR A
(horseradish peroxidase ) n] 2 5y A AL e, il 2 T8 2 BAR M SRR, LA/ By 229 FFE A Y0 4R 9 1)
B AR E FET, MR T (R 2 8) R R 9 0 2 22 B 28 A W . S S 3R R
FI(TILs ) 2t #As | R i —2%, SaARAEW 0 RBAESC, 72 E I R OLE REEH, &
B RIGIA R  CRE A, 7RO R T B Db R T ARRDY, MR i R S Ay, AR ARAE S
(4 R 2 ae S o A B2 5B B AR IR e AT il U e b i 4 A (HL0, ) 77 A i 85 1 0 3 2
177 2o A A 3R FRUIR AR ) A 390 5 o e A N T PR U R R B0 . X R AT LA Bk s 1D A3
Bii e EST $iit 2 0 J B, 3 AR SR ) % & 300 A A 1) v 1R T SR IR e A 56

WEoE R 13 255 I BEIE Wi FCEAH G )7 51, L 48 £ Ik -CoA JRAL R L 4L Fo i B WAL K 1 .
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L 1-CoA JRAL T E NG W5 R A= 4 & U e P i SR 2 — , BEAELE W N AE AL B IR 15 CoA (Malonyl-
CoA), T Ji & Je: i 1 R A 00 - FAU R Tt 6 A8 Ao A% 20 5 T 2 AR B IR 1, B e AR AR I — 4> 2
A B AR A R A 2R T P R R A . L -CoA SR A B 1 4 3 ek 7 A WY ARG 0 K A 1
N TR A= W LA SR A X B A S PP R A 1) LA BRI 5 A A 5 cDNA S R AR SO IF 52 45 SR %0 1
Breih e e s A R BE SR A R B o AN, FROTIEMER T IR s PR 3 (7 A 1S HE 8 A 11
H) B cDNA SCZES, Al DU SEA SO B AN L o (ELG I PRt g (0 PRl A R SE i A G, IR S2 8
Wik, WERIRH/NVER, WASIRFLEHIE 2, JFEIRR AT R O R AR R PR E SR, MRFLA L
VU328 3 0y A A R PR IR MACTTT I 2%, B8Rl e N i g R o o DRI, e BB 20 5 R ) o it S 1 o 2%
LEMTASNAERZ A BEREZRSYEA D T 05 F AW I ae -5 HZ AR M AT S VIR . A5
FAE SR S22 07 MR AR A 26 2K cDNA P9 dEAT T A s H 20 B, B — 281k o (AR5 IX
Lty WERRAL LA . IR ST AR AR ) I TN 22 2 AT TR 1 R A R SR e S R R L — SR AR,
[l f e v Dy JE 2 a4 R SN RE . A SRR AR L S AR AR BTN S

4 BF Xk
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