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WE: (W) B HER MK (BrassicanapusL. ) BARBMR “NDF-1” fnBf £ AL FHPF R FAR “35297
B ADP-AZHE H AL B F (ADP-ribosylation factor, ARF) F[PE 4K cDNA, AT R R AR H iZ 3 H A 48 F
WREKT, BRABURTERFZEEAH ER MR EFLAFTIRFNER. [F7%] XA SSH (suppression
subtractive hybridization). RACE (rapid-amplification of cDNA ends) #2 RT-PCR ¥ K, FHH EA WX %
R AER “NDF-17 FoBf A «3529” ey ARF ZK[HBy2K cDNA JF 7, 25| R &+ W Al i 3¢ B A A fo b R R A
HHT. BEHR. ERMEY, RAMMEE PR FERNBMR AT ZARGRE., [ER] RETHE
A KA RRAR “NDF-17 fuBf A A 35297  ARF JE[H 894K cDNA, 25|44 A BudRF A0 BudRF-h. 73|44
F: X WAEKE AN 837 Fn 802 bp, #H2H 546 bp By EEI K FAEAE (ORF) , Fwag 181 NAKR, 5
HuMY. B ARF XEAREGOMENE. BodRF FLF B A R g REEREAR. Frh. ERfEA
AL, Y ETHHRAERS, EHPRZ, RBERFWRAERD . BB BudRFIEB A R RARIAAR
THRELPNRAENEERTHAR, BAET P RAEME. (EB 10 % T H EA 3% 0 R LK “NDF-17
AuB AL “3529” d1 ADP-AZAE AL FRE A K cDNA, X FA ARF HE W F 5 LA RAREFEZR, Lo —
RREXRY, #MNX—RETEGHERBNAR. T BodRF L FEF AR FBMREERHGR. FrHfL Rk
KEEREUZR, TS5 THERMEXNBTLATLE.
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Full-length cDNA Cloning and Expression Analysis of
ADP-ribosylation Factor in Brassica napus L.
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Abstract: [Objective] This experiment was designated to clone the full-length cDNA of ADP-ribosylation factor (ARF) from
the dwarf mutant NDF-1 and its wild type 3529 of Brassica napus L. and to analyze its expression in different organs, so as to study
the relationship of ARF with the dwarfism in the dwarfing mutant. [ Method] Suppression subtractive hybridization,
rapid-amplification of cDNA ends strategy and RT-PCR were used to clone full-length cDNA of ARF from the dwarf mutant NDF-1
and its wild type 3529. Semi-quantitative RT-PCR was conducted to investigate the expression levels of the ARF in root, cotyledon,
stem and leaf samples from both wild and mutant types. [Result] A full-length cDNA of ARF in the dwarf mutant NDF-1and its
wild type 3529 were cloned, and named as BnARF and BnARF-h, respectively. Sequencing and analysis revealed that those two
genes are 837 bps and 802 bps in length, respectively, and both contain 546 bp open reading frame encoding 181 amino acid residues,
and has significant homology to the ARF of plant, mammalian and yeast. Semi-quantitative RT-PCR indicated that BnARF gene

expressed in all the analyzed tissues in both the dwarf mutant and its wild-type parent. The expression level was found higher in
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cotyledon than in leaf, and rather higher than in root and stem. Moreover, significant difference in expression of this gene was
detected in root, cotyledon and stem, but not in leaf between the dwarf mutant and the wild type. [Conclusion] BnARF and
BnARF-h full cDNA sequence were successfully cloned. There was one nucleotide diverged between the dwarf mutant NDF-1 and
its wild type 3529 ARF cDNAs, i.e, GAT/AAT. The amino acid replacement (Asp/Asn) caused by GAT/AAT may result in

dwarfism in NDF-1. The dwarf mutant showed significantly lower expression of BnARF in root, cotyledon and stem than that in the

tall wild type, suggesting that BnARF may play a role in the dwarfism development of the dwarf mutant in Brassica napus L..
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[OF50R XY H BB AL /& “NDF-1”
se b1t B A =5 IR — L g (DES) I
GALE T BAC 4G JE R BT R, MR
B H AR BB L R s . L2
o RPN FER Cndf1ndf1) ¥, RAERY
AW, “NDF-17 HAUR R PR ks £
i BN (B BRI IR O bR R AT — R R
ADP-#Z AL AT (ADP-ribosylation factor, ARF)
/N G B Ras @R N ARF YK BEEH [ —A 0
Al REAE H IS AR I A R B A R . O
NWFFEEERE T ARF & —Ri7r 74 21 kD 1] GTP 45
HHMA. % Ras HI—FF, ARF 5 GTP 4i61EA
AR, M LYE R RR S A GTP BV AL SR
(GTPase- activating protein, GAP) I, ARF
YVIEIT R E LT 2 (cholera toxin) MIAEFIALFE 4% &
B, FEELI 2T S Al WAL NAD+¥ ADP-
HERAI 455 3 G AN —ADaUERRIE [, FHH
At 5 GTP g4 miAReftt GTP KM, M A4 i it
H cAMP & s, SR E A1 REK A
Jis s 3 RS NEYS o B S ORI Z A B R ) A 3
VE) 520 AAE A OG . ARF 18P R BEA
(1) e ZR B AR /NI 1 L R 4 A oA e rp ki R o
LE ST, FERE IRt . ARF1 FEA
T 5T 55 s R BEAA RN R /N s i AR e R AR
BT 4584, DL AR AR IS s A b e A L
VEFIBY, S5 4h, ARF SRLE SR A0 5 2 1r) 4 K 3
bR mE A AR AY B
EHW OIS BERE 6. B E T 2
it ARF A, AHAE H 2 sg o ADP-AZ B Sk K1
HIIFF AR AR TE o ADP-AZ0BE A4 DRl 25 (R 7 H i 7Y
TSN A A 2R b ) R R i S35 25 R B AR DG
WIANE AE . LA O IR DG ) /] ASHIFFR ] SSH.
RACE Hl RT-PCR BoARTEE T H i il e e R AL A

“NDF-17 FlHy A R 55 HE R R A 35297 TH ] ARF
FE 4 1C cDNA P41, [a) I I 7 8 A0 58 AR A
“NDF-17 RiZ 3% [R5 B 4 BB AL 58248 RUAS[R) 41 47
(IR, BAEMI W BnARF 25 H R SR 22T R B 1
AFRERL, A RE— 2B U S AR i S R A L B A
P
1 #RIERZE
1.1 MR EZERT
L1 AR HIERM SR Bk “NDF-17
JALEPAERIZEAR “35297 fHPU)IK 22 A dr R4 Bt i
SRR, IR T D)1 K2R S

B RISEA “35297 S H SRS M Al G B AT
R, WA E AEME R i AOMEARBE A I A
g G RN 2 S DH & .

B “NDF-17 i “35297 &ifAR k151
FERFT R R, R 70 cm 24
1.1.2 EERKH  KWHFFE (Escherichia coli) Wk
JM 109, pMDI8-T vector. T4 DNA JE#MF. PR
il M VI Tag DNA A8, ANTPs. X-gal, IPTG,
B H TaKaRa RAY TREARAR ChEKE) 2
7. DNA 7> &5, TRIZOL i RNA fhi# 76 .
AMVDNA [HIBCA G341 B ALt RARAE AR A R
AT, HARFR E =5 #14l . PCR 5144 A DNA
I P38 H Ak — Tl 2 AR A BR A 7 58
1.2 Fik
.21 HEREXFREREERMETEEN T
B FAINES A CUH W B SR A 5 AR A
“NDF-17 JBPATR “35297 hy A febihy gt 25 S ik 10
HIH K cDNA LI vk R e )b ik
=G IR RRAZ P AL D 2 R 2l 7 B,
it BLAST boxf, &IiZF Bfr T4 1K cDNA (1)
], KF 5' RACE 1 3' RACE i ARMEAT IR I AZ b5
IR 4 K cDNA 3wk, RIS BRH4: Primer
Premier 5.0 %1l PCR 5]4:
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¥ 5uEM54): M8-1: 5-TCCGAAACTTTCA
CGCAGAGTTAAG-3';

MSL2: 3-CTTCACAGTCTGGGATGTCGG-5';

P19 3R 0514): M8RI1: 5-GGATCCTCCAAAT
GCCATGAAC-3';

MS8R2: 5-CACCGATAAGCTTGGTCTCCACT -3',

DL M8-1 1 M8L2 45| 4idk4T PCR, 43 HiHE A
B 5"3m ;4 % LL MS8R1 Al Nested primer2R

(5-AGCGTGGTCGCGGCCGAGGT-3") , M8R2 A

Nested primer2R 4 5| ¥ T %6 PCR, 4719 Hh LA 1)
3'Uif o

DAH B B B AR SR A 35297 Dhdpkl, $2HL
HTZERM RNA L FFRAERESEN) |, #5930 () RNA
i 18 cDNA A5 & I U EAT cDNA 55— 45 BE (1)
B LA cDNA B, FRIGHIR T AtARF S
AIEHISXIEN K cDNA 31, ¥t T X514
M8-1 1 M8-3: 5-GAAGTAGAGTAAATCTTCGAT
TACA-3'#47 PCR §" 14,

SN RARFR 25 ul, 435 2.5 ul 10X PCR buffer,
1.5 ul Mg, 1 pul (20 ng-ul™) 4, 1 pl INTP Mix

(% 10 mmol-L™") , 0.5 pl Taq M, 10 mmol-L™" 5[4

% 1.0 pl, ddH,0 16.5 pl. JRMNEAFH 94°CHiAsE: 5
min; 94°CAEE 455, 60°CIE-k 455, 72°CHEMH 90 s,
35 AMIEFR, Hefid 72°CLEH 10 min. 1%[FI SR &E Ik
Rk Al . PCR W AEJEE MJ Research 2 ] 1]
PTC-100™ 74 PCR % _F3E1T. PCR 4147~k i vk
Je IBCRE 7 Bt (Omega A HAF= E. Z. N. A Gel
Extraction Kit) o [t fr Bty e 31 pMD18-T #ifk, #
A KIGFF R IM109 RS2 3540, TRtk 4L+ I )F .
MBI IR AR R “NDF-17 FI IR R AZ R LA
A7 3R 5741 3o 3 40 R R 1) 77 41 9642
RIGHER cDNA 4741,

I F DNAMAN 731 5 A1 1E4T ARF BE R TR 7 41 L
X HTe A PROSITE 3K A/ 185 1 Th RE 45 fA k.
1.2.2 RT-PCR A& 0| BoARF 3k P 75 H W5 A 3y 3¢ A~ 6] 41
L. BEFHEFERIE KA Trizol 7725 MHEH
H 4 R S B S AR AR “ NDE-1 7 J2 B A S A “ 35297
AR 25, PRSI 7T RNA, RExE
J% cDNA (TOYOBO First Strand First Strand cDNA
Synthesis Kit)

PA B-Actin JEA R Y 22, SR AR & & PCR J77%,
R HE PRI T 85 Y SR BB A 5848 & “NDF-17 J 3t
FPAERIEAR “35297 MR, FIE. ZERAIE 4141

feik i ol. 514 Ml: 5-TCCGAAACTTTCACGCA
GAGTTAAG-3"H1 M2: 5-CGAAAGAAGTAGAGTAA
ATCTTCGA-3', I TH 3 H WA BnARF A,
B K/ 809 bps G Ay: 5'-GTGACAATGGAACT
GGAATGG-3'H1 A,: 5-AGACGGAGGATAGCGTGA
GG-3'H T H4-Actin FE K, T BCK/NA 498 bp. PCR
SN ZAEHg e 95 CTRAETE 5 min, 95°CARME 455, 55°C
HPE45s, 72°CIEMI90s, JL 30 MEIR, T2°CHEM S
min. W2 26 MEXPIREIH . 5= 1%
ENERE R YKS BB 4eth, BURUE RS, g
B R EH 3K, K TotalLab 2.0 LK T AT
X] PCR 4 b AT % BG4, H 00 BOAAH B (1)
B-Actin (1) LUAE M A 50 Hdk: « £dii K] SPSS 10.0 48
T AT 2 M, 5 A BOHE 3 B A o

(mean+SD) FrRr, A LLBRA ¢ #6596, P<0.05 %
ZE A WE.

2 ERE5N
2.1 HERMRBEHREELET 2K ON I3

bz

DAUH B BB A 4 “NDF-17 [¥] cDNA 24
ik, 5'RACE 4 #7495 1 4% 240 bp 24 B (K
1-A) . 3'RACE RHHEAT HMEE] 1 44900 436 bp
A B (K 1-B) » 5'RACE £ 3'RACE 414 21| [ 7 Bt
BRI B — B e A N L, Ul e
F A HEIE DA 53 A 35 o

%} SSH 3L EL45 EI1K) BnARF #5355/ (288 bp)
I RACE F=W)it ATl e A9t 4%, 458K W: 1% cDNA
4K 837 bp, b 57T 27 bp AERIGIX. (UTRD ,
28~30 bp AHLLHZ T, M 28 bp £ 573 bp [H] ] 546
AIEEER B — A TERETT IR BEHE CORF) , Zwhs 181
NEIERR, ARG A 264 bp (1) 3w IEGMIGIX. (UTR) .
HIEH) ARF JEDT 20 AR, 0K Ib DR i 44 0
BnARF (GenBank %fifi'5 A EU593895) . &k
W], i% cDNA fEE %+ ATG -3 i A, 55
Kozak M, 753U polyA J&, XUEHBEF &7 2
BEFER 42 K cDNA FRIHFAE

DUH A TR S i AR TSR AR “3529” ¢cDNA A ARAR
RT-PCR #4738 —44124 802 bp At B (&
1-C) , ST IFE T AtARF D035 4 i X AE A
PPN =380 WP 4HR SR, RN cDNA B
KEH 802 bp, & —MIEEEMIFBHEAE, WD
JEh v B B B AE R SE A “35297 b IR IRAZ B AL [
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A: BnARF JER) SRACE #); B: BnARF JEIK) 3RACE j*#); C:
BnARF-h 2 F #) RT-PCR 774J; M: DNA 7} T-itbr#E DL2000

A: S'RACE product of BnARF; B: 3'RACE product of BnARF; C: RT-PCR
product of BnARF-h; M: Marker DL2000

1 BrARF BEE M 5'5 3ini BERUR BrARF-h BH
RT-PCR #1845 R
Fig. 1 Electrophoresis results of BnARF and BnARF-h

THEM 4K cDNA JP41, KL i 44 4 BnARF-h
(GenBank ¥ [ifi ‘54 EU595666) .
2.2 HIEEH3E ADP-#Z¥E E L E FEE #Y cDNA FAE
EBEFF S
[ H DNAMAN J341) 53 A 80 © e v e (1) 1
TSR AE RS A “3529” FIMEAL 54K “NDF-17
B ADP-RZHESEAL R 72 R4 K cDNA R AT LX)
(K 2) o SRERIXPIB cDNA Z5RAEH AL 4
T a5 181 NMAJERAL N, & GTP N4 &
[X . BnARF-h F1 BnARF (1] cDNA JFF 2[4 2 Abh
FEAFEZT, 50 231 A1 (GTT/GTC) F1 421 {if
(AAT/GAT) , Wi BRI XA, J&# JE LR,
421 7 f R A BRI AR R AR -

BnARF-h 80

BnARF 80
-#7E Consensus

BnARF-h 160

BnARF 160
-5 Consensus

BnARF-h 240

BnARF 240
- Consensus

BnARF-h 320

BnARF 320
“§1% Consensus ¢

BnARF-h 400

BnARF 400
FE Consensus

BnARF-h 480

BnARF 480
-SLPE Consensus

BnARF-h 560

BnARF 560
- Consensus agcacatgtgecacttcaggcgaggggetttacgaaggtet tgactagt tgtccaacaacatege

BnARF-h 640

BnARF ( CTT TT IT 640
-$(tk Consensus  cggcaaggcgtagagggaaagettgtagttgagetgattttgetgagcaaatetggaty

BnARF-h 720

BnARF 720

-#{E Consensus

BnARF-h 800

BnARF 800
-#UPE Consensus

BnARF-h 802

BnARF 836
“#(#E Consensus

2 HIEBLHZE BnARF F0 BnARF-h IF51 LE3E
Fig. 2 Comparing sequences between BnARF and BnARF-h
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LU T AtARF Sats it 8 BB P HIAR LG, H i 2
MBI AR IR “NDF-1" 45 2 NRIEBATAE L5,
[FYRETER 98.90%, WFARTSEA “3529” HAT 1 AN
FRAFAE 225, [VETE N 99.45%, b, “NDF-17 &
AR 2 M S 1A CBP 231 A7) ZIERAR L
Ja SRS A (R 421 A7) ZIEIRAR
G I RAE I, AR I S AR SR A “35297 4
s ) 0 A2 R A T e o

1 . NCBI ) Blastn {F GenBank T H 1R
FEB AR 23 87, 25 SRR BT, H 0 L ol SR i A
ADP-ZWEHAL K 7 e DN 5 Hoe i . Bh )R BE T
ARF JER BB m AR . JEh S5 RIBIF ARF
FEDR FEETE R 91% (658/722) , HEk. WHE b

MEIERR TP SR B, K3 518 M RIR
PEIEB] T 98% (179/181) , SaAE. HHEA LK [H
PEMEWIER T 97% (177/181) , S5 A AR JEME
H 85%, SWEREIFYREYER 75%. b AT, A
%%%ﬂmwAmwﬁ%%%I¥%lmE%AM
JM%Hmﬁ%é*%FmMm%lkzﬁE”
,mmm%%MEHWéﬁw,m%Eﬁ%kﬁ
#ii%ﬁ% 4T Wi BnARF 1 BnARF-h H:[5\ %
E AN ThREL HI, 164 HARF1. BARF1. YARF1
u&ﬁ PR ARF B AP, SEAT RIS L
X, AFEIWE 3 Prosiai . R HIE ST ARF
RS MELERIT YT, FEGRTH GTP 454
X1k, B P (GLDAAGKT) X. G’ (DVGGQ) X

WG T HTREVEHRS A 84%. HBEALISE ARF JEA4ifs G (NKQDL) X UiWIIT v ke ) BnARF ik [5]f) 25 it
HARF1 80
YARF1 80
AtARF G R 4  ILMVGLDEIAGKTTML YELELGE)S 80
BARF1 MG {EN MVGLDEIAGKTTHL YELKLGERS 80
BnARF G R 4  ILMVGLDEAGKTTML YELELGE)S 80
BnARF-h MLYELELGERS 80
GhARF1 R MLYKLELGEpS GG 80

“HIE Consensus mog 1f 1f kernr:.lmngEtt lyklklge ttiptigfnvetwv vkn:sftvudvgqu ir lwrh

GTP f’.'].’}ﬂi I lP )y GTP- hlndlng, domain I (P-loop) GTP&55HE11(G- ) GTP- hl"leJL domain 11 lG -loop)

HARF1 AM 160
YARF1 . I‘ P% 160
AtARF IRMLYEDELR D L\. F"JI[" 'I'LF‘%]IH" AEI 160
BARF1 IPHL!E[IEL Yy AL VFANKQDL P A]—INJL."LEI 160
BnARF IRHLHE DEL Ry MYRLYVF AN KQDLPHRI{N AAET 160
BnARF-h RMLYEDELRyAHRALVFANKQDLP Al{wﬁ..ﬁ.EI 160
GhARF1 AM 160

ik Consensus rml edelr a lvfankgdlp am aaeit klglhs r r w ig tca

GTP &i{73II1(G- ¥ ) GTP-binding domain I11 (G-loop)

HARF1 180
YARF1 180
AtARF 180
BARF1 180
BnARF 180
BnARF-h 180
GhARF1 180

“Hk Consensus teg glyegl wlsn

T RIZ I XIS HEN ) GTP 45471k Putative domains (P, G°, G) involved in GTP-binding are underlined

B 3 BnARFHD BrARF-h BEEHENMEERFIISA. 4. B, BEALIETT ARF MRIRM L

Fig. 3 Alignment of the deduced amino acid sequence of BnARF and BnARF-h with those from human, bovine, yeast, cotton and

Arabidopsis

PP RERAT S GTP 454 1hEE
S Prifiimsd Wﬁ%ﬁﬁ%% B
o-UBIE S B A ATC R A5
2.3 BrARFEARRELEPHRIESH
W 20 el S B A TR RN A S AR T P b L 2 A 1)

HREM

M ZEAe. F RTINS, AT
RT-PCR ¥l BnARF {EANRI A 2335 B vh 21k /K-
S5 PR SR PR RL & AN R B Rk,
MREEAEELER, HihfErrrhRik s, 1
MRz, MRAZERP AR D, XU
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TE P RIS etk o Rl 25 LR B T b
IRITEAN [FUR BRI AR [ 4 2R rp Rk 2 A7 A 2 5« 7EAR
TR e S R, B LA 2 (B4 .
#E—25 N ] TotalLab 2.0 HLIK 73T 4% AF 43 A 45 SR 1,
BnARF {r 874 BRSO h R IE AR 22 5%, (R
SRR IR 2R DR ) 3R 8 B R JE I
TEPAET, AEEM PR R (R .

it iRl R LM

Root Cotyledon Meristem Leaf
H D H D H D H D

P-Actin

2000

1000
750
500
250
100

BnARF

H: BB 5 D: BEFFRAZ M2 M: DNA 43 1 HbrifE DL2000
H: Wild type; D: Dwarf mutant; M: Marker DL2000

4 HIEBUHSE BrARF BARI ¥ E S RT-PCRER
Fig. 4 Semi-quantitative RT-PCR of B. napus L BnARF gene

F* BnARFERE LT EIFNEF 4 B AR [E)4H 4R A RYFE X Tk
LD
Table Relative expression quantity of BnARF gene in wild
type and dwarf mutant in different tissues

HEBAL BnARF/f-Actin (mean+SD, %)
Tissue PR Wild type SR Mutant
R Root 0.44+0.05293 0.32+0.02646*
T Cotyledon 0.84+0.03 0.61+£0.03464*
2% Meristem 0.43+0.05292 0.32+£0.03603*
ELI Leaf 0.540.04583 0.54+0.03606

*EUPAERIGNSEAR L, 72 P<<0.05 KCF LR 3
*Significant difference at P<<0.05 level with the wild-type

3 itig

AWFFEiEE SSH. RACE 1 RT-PCR $ AR M H
TIMSEB SR E “NDF-17 FIEf AR SEA “35297
Hh % O RE R — A ADP-IZRESEAGIN - JE K, 430l 4
4 BnARF F1 BnARF-h, K75 51U I ARF
FER Gt 1A 2 SR 7 4 R i, J& T ARF W%,
IHA RSN GTP 454X, ADP-ZHEALIN F X

IR Z MR R C AT, B H
Ry = AR LR E

ARF & — 7 S0 A=W 1Ak 530 o B0 v AR
PR GTP-JE, B0 T 40 P BEI A A A S0 H)
HfEEWERE, EWE k. BIRNARE. BiskE &
Wy T R E AR, R T A R
FoAk 2 IR RIS Y 2 M I LB () ARF A7A4E
FrRURIEARL S, Y GTP 454 b A1 7
X, BB, JEemsRmES, BAREYIG
RS IFEATE R, ARJE PR /R A4 /N 36 A1 i 5
e R, ARF 40505 m /R AT TR 4544
Ak e s W) ST s i A B D RE . N BE IR A
ARF JERKFE , E 5504 ARF1 LKA 1R & i st
i AR I fide. K. S b, FORGERY T
GIER P A AAATE XS KT 90%, 1 B IZ 6K n] g 2
W ATAE TR P ) — MR EER . Verwoert 557147
BRI TS R PR A I, MESKI cDNA SO
PR ARF JEN, H R XS Th e A — 20 1
FEU O, AT S B R S T ARF JE[N, BFSYER
BRI AR AR b 3Rk, i AR . A
Aot IRARIE, WRES S T AR AR B oA
RH Mz g W o e B ) GRARF T %%
RITELAF 4. Aed AR ki, i FLAELF 4 b 3
Fik, WEMH S5 TR 4E . IR K,
AR REAN R KR B R v B & S R 1 1
FUS, /NFE ARF JERRIEARZ A B, TR EE%%
W RIE S, (ILRIE A AL R, R+
(102 ik 2 1250 Xu S (R F SR 52, U RS T ARF
SRS DRL A o 4 3R Bz 40 B Tty R S PR A P i, i s
MR R HP Rujin 25 M0F5T R, BIFGSF ARF
FERIE 25 T Y B 5. Leigh K %51
WM, 7ERLE T ARF e R IkRIFR T, HE4
RURARAILL, S0 AE K EZ B, RV AR,
WA, AR IR EE AN RN S R RURHAIE, IX AT & ARF
52 MRS 5 SRR 4 R,

EH A A SR e T ADP-AZ R SEAL
2R DR, R IR A 57 Ak o L A R 3 A5 R DR
TEZFERIIE 741 EAPAE 2 5, $30 ADP-EZHSEAL
Rl F— AR . B T2 S TR R I A A B e ]
e BUE U MR G784k, DTS M0 25 1 170 1
FLhfig. NIBLIRAER “NDF-17 # ADP-IZHiSEAL
DRl 7 i DR S R R R A mT e s i L Th e, (SRR
1) 788 A e 15 5 AR 1) 9 A A DG 348 75 BEANOEE — 2D R T
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5Eo UEAh, 2 RT-PCR 45 B R LN R IL
HA— @225, B SR e B A R 45 L K]
RIABAEE RIS & EIANIR], IX KW T BnARF KA n)
REAEMSEM R B R T — @ MER, (HE I
H 88 2R = b 5 B 211 5 BT AH DG IR R R ) R
MY BnARF FENAAHK R . BnARF JERLEM IR
PERTE B AN ZEAT R 8 i A b i B AAE F e A ik
— B9
4 it

it SSH. RACE #1 RT-PCR J5 % M H 5 7R i 35
BT R “NDF-17 FIEFARISEAR “35297 14570
Bt T —A ARF )4 K cDNA, 2l %} BnARF
Al BnARF-ho XA LR AT 5888 18 R IR SR HESE,
it 181 N2 LR, 7EZ LR 4 HA R GTP
g5, Bl P (GLDAAGKT) . G (NKQD) LK
G’ (DVGGQ) . MAh BndARF 3N 5 BnARF-h 3N
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