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ZFNFT OBREK KRE B
(ALY 272 b 722 B, VAR A 02 2 A T 45650 58, I 235000)

E %4 K #v# ;B T (auxin response factors, ARFs)i# id 87 F sk B iz A 594
KA F A2, (2 ARFstofTiEAEH T h RZ 5 THHERFRE AL HAAN EHRATE
PCR(qPCR)#AR, ATk 84 k&b i LB GmARFIG/Evt F O R %% ALZREHFS %L, 4MR
A REIAAR B EH TR EHEX, S REAN, AR5t h R R FEMX, FELET
Ak F ey Bt B A T it — S EGmARF165 B 643 48, £ RAT & #4077 ik o 5 3643
B BB (GmARFE16-RNAi)Fo 4 R & 5 (mGmARF16) 69 4% 3 B K 2 AhHk. 5 A 44 L B 2+ BB AR L,
GmARF16-RNAis: ) A K 249"t At A S EFRALETHEFVFMIERSG, "t h &%
AT B (GmCYSPI) ) & A % 3| 374, 1 mGmARF16% B K 2 AAMRN] 24k 5 GmARF16-RNAi
R R ZAARAR R Aot R AR A R A K 2 A K& B -FGmARFI6.E T ot A 69 %%
A2 IZA R AP, GmARFIGEAEM A K X F it f2 b RIEAE T 2AEA .

XHEIR A K EWIRIR T ZNRNA; B Rk g fg ik

GmARF16, an Auxin Response Factor, Regulates Leaf Senescence

Processes in Glycine max

Li Xiaoping*, Zeng Qingfa, Zhang Gensheng, Zhao Juan

(College of Life Sciences, Huaibei Normal University, Anhui Province Key Laboratory of Resources in Plant Biology,
Huaibei 235000, China)

Abstract  Auxin response factors (ARFs) regulate many processes of plant growth and development by ac-
tivating or repressing their targets through the special domain. However, the molecular mechanism of the ARFs reg-
ulating leaf senescence is largely unknown. In this paper, expression pattern of GmARF16 was examined by quanti-
tative real-time PCR (qPCR). It showed that transcript of GmARF16 was tightly associated with leaf senescence and
exhibited characteristic of the auxin primary response gene. To further investigate the function of GmARF'16, both
the knock down and the resistant-version transgenic soybean plants were created by Agrobacterium-mediated trans-
formation. The knock down plants expressing GmARF16-RNAi exhibited increasing chlorophyll content, higher

maximum quantum efficiency (Fv/Fm) and up-regulated GmCYSP1, a soybean senescence marker. In contrast, the
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leaves of resistant-version transgenic plants expressing mGmARF 16 showed opposite phenotypes compared with

non-transgenic controls, indicating that GmARF16 regulates leaf senescence as a positive regulator. The results of

this work highlight the role of GmARF'16 in plant development.
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MR R B R AR B, 252 4
HL P A0 2 Tl R 26 (R )5 Mol PR 44 P o s 2 02
Y E R 2 EER TR T, LM
RFEWV R R R RE SRR T, e hE
HEANES SRS EBRERM F3 2 dEiE B,
AT, AAKRKEED 322 578 o i 4E LT
FIEAFARIRN , JCHRAF N T 7 k4 i A
75y AR, I RASR TR, RN I I
23N K 2 B[] - (auxin response factors, ARFs),
HHPARR2Z 5B EY e, BndK R Hi%
Z 5 a2 PR O (HAE KR anfarid ik 40 s
SRR Z MR, HATEAEE.

TEH A, A K2 G BB A A 1) g 5 AL 2 A
FEAEAN, ARKERMIREZHAR T EMAES
PECIOT AR KR A G A S f B DhRe A S, I8
i — RV AE 5 % T Aok 58 il AR B 4
R EZIETIR]I. Aux/TAARE SR 7. A KR
M. A F-(ARFs) Fl B A AR K 25w 3 oo (AuxREs,
TGTCNC) [ T i #E I PR 55 2 4 oA K R i 5
S EEA S, HAEKR SRR, Aux/
TIAASR 5 ARFsZ: &, i | i L R 1 3% 5% 24
ARKRMEREE —CBE, AKERSRE ST
IRIER, fAux/TAAT H 5 TIR145 61—, TE
SCF™ KR -Au/IAAT &1, [ERAu/IAAE M,
fife bR Aux/TAAXT ARFsf 4], ARFs5 T i# AuxRE4Z:
A IEMAK R K E T RE,

TEANE R, ARFs— 28Rl B BR T 52 Aux/TAA
() 1 A6, 3 57 B 7 53 J5 7K 1) miRNA B 7 3% .
MicroRNAs(miRNA) & — 635k [ % 5% 5 i 45 1
BV 5 2, 32 e A A R o) A R R Rk
B 75 e 3% Ja K T 5 #JE DR) mRONA ) 24 i a8 17 |
T3 ok T 9 R Pk DR 1 R0 LR T i DR 4
A=A miR1603E[E (At-miR160a, b, c), EATKIHEIE
KA =A, 528N AtARF10. AtARF16F1 AtARF17 .,
miR160%F ARF10FT ARF 161152 5 M (1) 7% B
RE. Wid N ARF10M ARF16%: 54 5 miR160
LI AL B, A B AR B0 R TS 2 6 B R A A

auxin response factors; microRNAs; knock down; resistant-version

Y (mARF10/16, resistant-version), L ARFIOFIARFI16
mRNA FE 2 B30, kB FAETE A KR 52 3
—ERREERI SIS, A BUREERIK mARF 17
5k DR AR kel o R AR K 2K S BE R YDKT/GHS.2
GH3.3. GH3.5F DFLI/GH3. 61332 30 H 4t
AR fie A L0200,

IR EA 64 Gm-miR1603E K (Gm-miR 160
a~f), ‘EA RIS/ RNART LA R 124N FE 2L R
(LT . GmARF1635R (Glymal3g20370.1, VLR
Gi—H{ NGmARF16)/EGm-miR160f I #ERE R . Jy 1 3k
— Bz AR D Re, AT I AL FEr v B A
HEEAN LRSS LR RTHREERN, 8
ik S D] R R RN BT e it 2 A kit — AP 98 GmARF16
TEM R ZHRIER .. KEJR TRk 92
Wy i B SR AT RS B R K ) e R
W90 K 36852 1 20 T A WL AR Rz 1 R
NI

1 MR5REE

1.1 il

1.1.1 @A, RAaBAeXEHRA B b E.coli
DH5a; f<FF B LB4404; fHY) KL #ApGWB433-M1,
ARSI 5t RGFF IG5 LB IR KRAT
BB FR: YEPRE 923,

1.12 XA 58 —MPCRIRFFN PR H 1% P ) i
HTaKaRaA @; DNAARME S T8I H 4 4E A
KB B R 5 KODRG I F AR i 47 (B3 A= RH
H MR/ T]; TOPO TA Cloning fl LR E 41 sz v ik 7] £
14 H Invitrogen’A 7] ; Real-time PCRiF £ H Bio-
Rad.. i 2 J5URL/IN S HR R 208 Bk 357 A
AR F], HARTFIE N A T

1.1.3 3l4p  #R¥Ehttp:/diana.imis.athena-innovation.
er/T L) GmARF 16)7 51 I 245 & NCBIEUHE 122 AH BL
EST, it #% 53T & B PCRAMI N E A (E 1).
qGmMARF16-FI/R15 ¥4 4 Fr B K/ M 180 bp. PIAR
K ACT2/73E R, ACT2/7-F1/R1 5| ¥d 18 Fr BEK
/NA119 bpe GmCYSPIVE N K S0 22 Hbnic 5:
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Table 1 Primers for Real-time PCR, the binary construction and identification of transgenic plants
519 31 i
Primers Sequences Usage
qGmARF16-F1 5'-CTT GCT TTT ATG TAT TCA CT-3’ Quantitative PCR
qGmARF16-R1 5'-TTC AAT GCA AGA TTA AAT TGT A-3' Quantitative PCR

GmARF16-F1

GmARF16-R1

mGmARF16-F2°

mGmARF16-R2*

GmARF16-5R1°

GmARF16-RNAi-F1°

GmARF16-RNAi-R1"

GmARF16-IF1
GmARF16-IR1
GmCYSPI-F1
GmCYSPI-R1
ACT2/7-F1
ACT2/7-R1

5'-cac cGT ACT CAC TAT CGT AGG GTT TGA AT-3’

5'-TTC AAT GCA AGA TTA AAT TGT AAT AGC
AAA TA-3'

5'-GCT GGT GGt ATG CAG GGa GeC ¢GG CAT GCT
CAT TAT GGT-3'

5'-TCA TGC CgG gCt CCC TGC ATa CCA CCG CAG
GAG TACTT-3'

5'-CTC GAG GGATCCAGC CTATTC TGT TTT TTT
ccc -3

5'-CCT GGT ACC ATC GAT GTA CAG ATA GTT CAC
GAA GTC TCA-3'

5'-CTC GAG GGATCC GTC CTC CACCTTTTT
cccc-3'

5'-GAT TGG TTT GTA AGC AGG TAA AAA-3'
5'-ACG GTG ATA TCG TCC ACC CA -3’

5'-TCT CCT AAA GAT GAA CTT TGA ATG CT-3'
5'-TCA CTC AAA CCA ACT TGA AAT ATT TA-3'
5'-CTT CCC TCA GCA CCT TCC AA-3'

5'-GGT CCA GCT TTC ACA CTC CAT-3'

Construction

Construction

Construction

Construction

Construction

Construction

Construction

Transgenic identification

Transgenic identification

Quantitative PCR
Quantitative PCR
Quantitative PCR
Quantitative PCR

a: T TR AR AR, bR T RIZ 519 Gm-miR 16087 51, /NG 5 BES R AN B A b: F T #9430, by B Rk B
HIFEGINIE ) F B A DB R, AT XU RIER P 515 51N A A B A DD B A

a: primers were used for generating resistant version vectors and the sequence underlined is the target of Gm-miR160; The lower-case letters indicated

the non-matched bases; b: primers were used for generating gene knock down; The sequence single-underlined is the restriction enzymes for introduc-

ing sense DNA fragment; The sequence double-underlined is the restriction enzymes for introducing anti-sense DNA fragment.

&1 GmCYSP1-FI/R151¥4 34 Jr Bt N 62 bp. F4kk
A% 52 51 ¥JGmARF16-IF 1/IR 1914 F B N730 bp.

1.2 7k

12.1 %KEZZFPCR  RNAJRBUNI i 0k
[STHT, s~ i@ it Bio-Rad e & PCRAY (Min-
iOpticon™) AT i€ & . E& I WML IR X1
R EREZFM N EREPRIE, BUEFREKIH (V)
AT K (RS Se HILR) e R IT 58 1 5, it
178 EPCR; VIR 2 B FRAEKH, V1L V2. V3ER
Iy MRNE IR IS 1. 58 2R 58 3 = A R IT I
] V1) 5K E nbE S 75 4 AF BT R4k . R
TR AT, RIZRWIHCHZE 15518, ALEIRIN;
R2FIRE 1A DT I, NITAE]; R3IZERAEIRTI
i S mm KIS 32, N4 RASR S AE PR T
K2 emK I G 3, AT, RS AEIR T & 32
H I B DY 3 mm AT, N EESEIPY . 0T
RIFEAREE R 2T 20 A, 20 A ERETT 3, 20, 40 diF %S

— 5, AT REPCR. BRI 3 A0 SRV
WIRIT3 dIEE— S0, BN 78 B/K 55 3R ML,
TR S A S 7K 78 4 e fi, SR 5 T TE AR 3 1T
FRIL, JHAEE IR 3G TR A T AT SRS AL B, ZEAN[R] N [R]
U] B B T, K AR B 10 d, BEECE RNA TR HT .
AMEAE K ZALTE . 10 pmol/LAE K &K TAAW/E 58 4
JRFF B — 2 B AERE S min HBCT I, $EEUE
RNAF 1. FTf SLsediir 2/ =R EH

122 TOPOLMALRELR & %M Invitrogen
A ) TOPO TA Cloning /7 iE#E4T , YIRZ [E1 Wi AH B
JBS TOPO# A 3: 198 A (10 pL), F4R 7 B
122 °C M. 5~10 min, HUS M 2#)1~2 pL(pCR2.1-
mGmARF16)H 7 6 A v 5 A0 K AT B8 B2 25 41
Jil E.coli DH5a(Bio-Rad, 2.5 kv/um/ms). #1155
(I RE Y e (R AR =P, Kan®), 4 PCRFIBED) %
S g, 15 AR TAEY) TR IR A M, W7 IE
AP o b P T R 9 LREEZH S 3 (R FR LRUM ). LR
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SR, $% B8 Gateway® LR E 2 77 £ (Invitrogen) i3k
1T: 1~5 puL(100 ng) pCR2.1-mGmARF165, pCR2.1-
GmARF16-RNAi, 1 pL(100 ng) H #r# ik pGWB433-
M1, 2 pL LRI M 2, 2 nL LREHE.
TE(pHS.0) i B4R A1% 10 pL, =i < M1 h(20~23 °C).
B R P 01~2 wL(pGmARF16::mGmARF 164
pGmARF 16-RNAi)F H o 3 AV A K A i 8 2
A4 E.coli DH5a(Bio-Rad, 2.5 kv/um/ms). ¥4t
JEHI KA BT 1 mL LB 3R, 7837 °C,
100 r/minsk 4 FE5FE 1 h, 25 HL50~100 pLiR
TERA RN = A 2= (Hyg®) XUt 1) LB 77 3
I, 37 °CEIE R F716 he $hik D EUF Rz, &
PCRFAM ) % e o g Rk (M B v b, TR AT B
AL .

1.2.3 pGmARFI16::mGmARF16%2 pGmARF16-
RNAiS TR K BARM 22 miR160E I A58 4 1.
A1 )RS R R R 2RI, A8 P R R ) AR A S R
T R R % A i R ik—Pu i R a0, Gm-
miR 1603 7 554 GmARF161# CDSIX , GmARF16
5 Gm-miR160R 5| X R G — X A EC T . 4
pGmARFI16::mGmARF16X 703k 84k, M4 18t 4%
DT () T P, FRATTHE AN TC R Bl 258 o) £ £ v 3 4
XF, ARG G 2 0T A AN R A e, i S
PCRTIEAEMENE LK, 3 N TOPOSEE . Rl
Fe 3k 1 A A B pHANNIBAL H [a] 44 3 44 3¢
BR (31T A INE MG 5, TOPO W B GmARF16
JA BT (B PR 4R ATG L35 -1 907 ~1 bp), FF1E
GmARF16-5R15| ¥ 5] NE§ )7 5 Xho 141 BamH 1,
SR 5 8L BT 75 205 N pHANNIBAL-GmARF16-
RNAiH IE A B B 1B & ) F B (8] 5 4 174
BRI PDK N & T 41 . 4 5€ BiZ) ) TOPO
7B ) 5 pGWB433-M 1 HEAT LREL 4 [ N, TR
pGmARF16::mGmARF16F1 pGmARF 16-RNAi Xt 3%
REAR (AT

124 RAFEIAL B ERRINIXOTEMA1~2 pL
FH B 7 e R A AT B UK 52 A5 41 il LB4404(Bio-
Rad, 2.5 kv/um/ms). HEWEHIRTFEEEST 1 mL
YEPH:FRIE 1, 7628 °C. #3#200 t/min2k T, £5 77
2~3 h, ZRJGHL50~100 pnLiR{E B A KR 2 M &
Z (Hyg") WPt YEPR: 72 I, 28 °CHIE K77 2~3 d.
Phisk 2 BT BT B, 4 A PCRES SEFa e
R PEME R, TR

125 KRasthAmAHRE  KEFEH23~26°C
A6 hHE K/8 h BB A I N T8 77 % rh 5 A
o DA PR Oy T3S 3 DR 205 R PR NI AR N2 0] i
D& R 9 &R RU R RR FE T 3, 20, 40 dISE—
o T I 3K B B Y B i PR VR AR
48 hja, o tIe B THo3 HIE 664 nmAl 647 nmi
SO, PAM i AR g B 2/ mg SR EOR TR,
B KO i A0 PSTI(Fv/Fm) FH Ak 8 1) 56 S A EAT
Wl 5 (FMS-2, Hansatech, King’s Lynn, UK)*",

126 R4t LIRFE34R AR AR, R ¥
MATTTE, Fe AL T AR SCRR [28-291 I INLL TR B . %%
AR IR B N (1) B K 3775 (Gamborg B5S
base salt+Sucrose 30 g/L, pH5.8, Agar 6.5 g/L); (2)}
K 727595 %(1/10 Gamborg B5 base salt+Gamborg B5
Vitamin+MES 3.9 g/L.+Sucrose 30 g/L+BAP 1.8 mg/
L+GA3 0.2 mg/L+AS 0.1 g/L+DTT 200 mg/L+Cys
400 mg/L, pH5.2, Agarose 4.5 g/L); (3)2F 15 S 15 7t
(Gamborg BS5 base salt+Gamborg B5 Vitamin+tMES
1.2 g/L +Sucrose 30 g/L+BAP 1.8 mg/L+Glufosinate
ammonium 20mg/L+Cef 200 mg/L+Carb 500 mg/L,
pH5.4, Phytagel 3.0 g/L); ()4 H 45 7% % (Gamborg B5
base salt+Gamborg B5 Vitamint+MES 1.2 g/L+Sucrose
30 g/L+IAA 1 mg/L+Glufosinate ammonium 10 mg/L,
pH5.8, Agar 6.5 g/L).

127 #3EHIE SLREEE L BEbR = RN
HIHIStudent’s #4556 BEAT H 45 7347

2 #HR
2.1 GmARF16FRixiER

A REER [P RIB B 32 S —E 1
M. AT GmARF167E W 5 i B i ik
1, A IE GmARF 1611 3 5 ¥ vH— X 51447 &
B PCROM M. SR IEIR, GmARFIGEEM F R E F W
BRIk, BN AR R, HFRIA B IR N
(B1). BbAh, GmARFIGIEESIRM 32 RGP RIA
B (K2), W GmARFI6%iAZFHFS, 7]
REAE L E AR N . FEAMEAE KR AL T, — Sk
PR 224 2 70 AR 46N A] (10~30 min) P kIA BFa A5 7K
-, XL FEP O A R R AT SRR . 10 pmol/L
I TAAKCEE K SR IT3 difEs 1 8, KW GmARF16
() SR AE 1S min P2 2 2 5 F DR — 8 (KT (B
3), RUGmARFI6INFRIEZE KRR, JFH2AE



1640

BRI -

KRRV N LR . GmARF 163 24K X Fh i
AL MR A K 2 PRI g 2 iR gt T — e 4y
T .
2.2 EEBUEIRIE GmARF16(GmARF16-RNAi)
EEMRRE
K FH RNATH AT DL scRE R 1 s, Aol o st
_ 0.50
0045t
2040 1
3035}
2030}

2025}
§0.20

2015t
=010}
& 0.05 |
0
\% V2 V3 RI R2

Soybean development stage

V: REEFRAEKY; R KRG AEEA K.

V: vegetable growth stage of soybean; R: reproductive growth stage of

R3

soybean.

1 GmARFIGEARERE A BRHAE—EMHERIAEN

Fig.1 Expression pattern of GmARF16 in the first trifoliate
leaves at different development stages of soybean

0.50
0.45

£0.5
(]

2020
Z0.15
#0.10
0.05
0

0 5 6 7 8 9 10

Darkness treatment (d)
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Fig.2 Expression of GmARF16 induced by darkness

treatment

BRI RA TG R AR, NI ER 78 B A HE X
R A2 TR . FRATTIE GmARF 1614 3 3 i B — B
ZIE R BOR S BRNATSUC R IA B AR (E4), ¥
M A= K G . GmARE 1 6180k 3¢ 15 PR A 3 DR K 5 (W
ZR3ROFIRT) M F i B 5 I, 1t — 20 20 A K,
FERLIA M B S At 2 i (P SA) R 3
B IO R AR (Fv/Fm)(EI5B). LA, GmARF 167
FEANHI K G 2 R0 5 GmCYSPI(JE 5C).
XUESIGR B, GmARF16Z2: 5 7 K G g2 id 2
2.3 HiFEMRFRIE GmARF16(mGmARFI16)fniEM
RRZHIE

il H B PCRT VA SR A AR I8 B A 5K
GHHTHAL, RIMmGmARF 6% F K G (R L1,
L3ML7)(E )2 H 5 GmARF16%: K f sk 2 1
A AR AR SR (E6A). TR
ST R (B 6BYFI ER I Fr o bnid 2 (B 6C),
R K E A K R B KT GmARF16 2 M H 3 & 1)
EWRT T

_ 035
54
5030}
=]
Eoas|
£0.20

>
5015}
2
£o010}
& 0.05 |
0
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Auxin treatment time (min)

E 3 SMNREKRRRIFSGmARFI6HIZRIE
Fig.3 Expression of GmARF16 was induced quickly by

exogenous applied auxin

(A) LB5-GmARF16 > mGmARF16] 3-GmARFI —{ 35S M NP1l | 355 > BAR |—|RB

(B) LBF3-GmdRFI16>{3"-GmARF16>[PDK3"-GmARFI16|—35S{ NP il |—[35S{ BAR}—|RB

A: BUBEAERIL A T-DNALE M), B: iR FIEEAR M T-DNALE M . 35S: ERESECaM VI 55 5 3 NPTIL R S8 3 i bric 5L 14 BAR: $UkEf

WA LB: A1 RB: 7141 5%

A: schematic diagram of T-DNA in GmARF16 resistant-version vector; B: schematic diagram of T-DNA in GmARF16 knock down vector. 35S: pro-

moter of cauliflower mosaic virus; NPTII: kanamycine selective gene; BAR: glufosinate-ammonium selective gene; LB: left border; RB: right border.
4 GmARFIG6HFEEREURZFIE N T H A T-DNAGG Y R EE
Fig.4 Schematic diagrams of T-DNA in GmARF16 resistant-version and the knock down binary vector
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FEM RO R TR, C: GmARFI 6 T Z it A
GmCYSPI{FRik. WT: B4 HL; R3/6/7: GmARF 1653 )% 3 1% 5 3k [K]
Wk 2R GmARF16-RNAi-R3/6/7

A: knock down of GmARFI16 increased content of leaf chlorophyll; B:
knock down of GmARF16 enhanced maximum quantum efficiency (Fv/
Fm); C: knock down of GmARF16 suppressed expression of a soybean
senescence marker gene GmCYSPI. WT: wild type; R3/6/7: the differ-
ent transgenic lines of GmARF'16 knock down.
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Fig.5 Knock down of GmARF16 delayed soybean

leaves senescence
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A: GmARF 165U AR LMD 1 Fr 2038 5 B B: GmARF 165U %
FIEEFIH F BAOCE TR, C: GmARFIGH RIS E bR
LI GmCYSPI) k5. WT: B AL, L2/4/5: GmARF 1647 [ fif %
ISHEIER R RmGmARF16-L2/4/5

A: mGmARF16 decreased content of leaf chlorophyll; B: mGmARF16
weakened maximum quantum efficiency (Fv/Fm); C: mGmARF16 in-
creased expression of a soybean senescence marker gene GmCYSP1.
WT: Wild type; L2/4/5: the different transgenic lines of mGmARF16.

El6 mGmARFI6MEXEMFRE
Fig.6 mGmARF16 accelerated soybean leaves senescence

R RS, SR VIRHHEIF 3 di =
B, TREAREZERANTERIESELZR
Gif, GmARFI6RIEM B2 B EFH T, RN
TR (EF1ME2). HREKIRE T, mk
FiE GmARF16W] WAL Gz v 32 2 162 (] 5), ot
Boe e 2 8 ) I e v 52 22 ) A2 (B 6), it — 20 i B
GmARFIGNENIETT R 2 5 KT M 2.
GmARF 165§ IAREAR ) 3 dH - GmCYSPIZR ik &
IRM%, EXTHRAH 2 R AR N, BEEH 3 d v GmARF16
Lk B N LLTH GmCYSP13 ik 8, GmCYSPI
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BRI -

RIEYE R BRI RE AT 2 L TP RIE
()3 A 3 EARie 2 GmCYSP13 5 & H xR &
EIN, BRI 2 10 GmARF 165251 JE 3 353233
2.

GmARFI16FR LR, ZEREZANEE
HRIL, (HRABESHENAERRNER FFRER).
W SR R A Y SR T8 R B (TR RSN 5, 35S)
KIKEN mGmARFI16WI3R1E , GmARF161E 52848 5
A KRR B AR K, XFEHUE T RefE A
B FERIAE R . FRAVAE T IE UL R IF 35S::mAtARF16
R AR IS, R ILLE G e 35 7R 2k b H LA /> 2t
PETE, Bk B 1E % 15 9 56 ok 33 vh R BE R, T A
AtARF167R 5 413 219K Z) , mT LAfS 3K % 52 ]
FE B, Ui BH R 35S58 )8 3 F AT BE AN IE & 3K 3 m G-
mARFI16W3E . Nk, BAVBMEH GmARFI6H &
J 31T DX ) A A 23 2 D i DB R 7T R R A

HIEF| GmARFI16%: N v 5l %K, R
il 1 P V) i I D) O B AR E SRS E AR B, Rk
AT A TOPOR A AT LR B K ¥y 8 Xt 2 44k
pGmMARF16::mGmARF16. TOTO#AKIR J7 8 k4T
PCRH BL i, R EAE PCRIE [ 514 5% 5] A CACC
WA LR A B e BEE s . pGWB433-M 1145 LR
HIPigett, BE =AME iR, 55 a5
. ORI Em R ERPUES R, W Rk
DR A B i e IR, AT BA 25 Bk LR S 3 A ik 8 1) pG-
WB433-M1, ifi 1 A0 5 2 A1 5 2% ik 2L A 2 1R i
IEHER, BT PAZ bR LR S A 3 58 1) TOPO# Ak . 73
b, TS Ui R DR G R 2 TR, AT AL
TOAFRIR FARBEAT 147 B M0, 0 R B B 1 A e
DAL, A6 e e P 2l oy 2 7)) 2 35 R K S g4
=N
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