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The Internalization of Cell-penetrating Peptide in Chinese Cabbage

Microspores and Its Efficiency

Qin Ying'?, Wang Guixiang®, Guo Ning?, Zong Mei’, Liu Fan**
(!School of Life Sciences, Capital Normal University, Beijing 100089, China; *Vegetable Research Centre, Beijing Academy of

Agricultural and Forestry Sciences, Key Laboratory of Biology and Genetic Improvement of Horticultural Crops (North China),
Ministry of Agriculture, Beijing 100097, China)

Abstract In this study, our results proved that the cpp-penetrating peptide (CPP) Tat, had the ability to
penetrate the pollen wall and carry the cargoes including DNA (circular and linear plasmid) and GUS enzyme
into the microspores of Chinese cabbage ‘94-323°. The influence factors of internalization efficiency were also re-
searched. The results showed that internalization efficiency of CPP into Chinese cabbage microspores had positive
relationship with incubation time of Tat,/DNA and microspores. Meanwhile, the internalization efficiency increased
with the increasing of complexes concentration and 33 °C was the optimal incubation temperature. The internaliza-
tion efficiency had no obvious relationship with DNA fragment length. This study first proved that Tat, could act as
a nanocarrier to deliver macromolecules into microspores cells of dicotyledonous plants and the internalization fre-
quency of Tat,/GUS enzyme could reach to 18%. The results proved a direct experimental basis for establishment

of a new transgenic technology mediated by CPP in microspore of Brassica crops.
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41 9 %5 37 K (cell-penetrating peptide, CPP)ZX ji% HH
KJZ L R/NRE T B ger AN 6] (1) — SRR IR ALk, X 8%
A — AL FERRE R, BEAMRT DLz 4 ™, 1 B
ATDME N BRI 2 M TRILE CR, 'A R
0 R 240 P B TR M R A 1) 1 20 T B 0 N
H Al XFCPPIAIT 7T - 2EAESN Y T 1, CPPA 3 K4y
TALEAERE) S ATIIR S — AT e k.

W RN, Fia R, FiEFRNKMLAE N RS R
5 [ (peptide vascular endothelial-cadherin, pVEC)
A DATE S B /) B S I ) A O A e 4 i o Y
W1, FEVERR LA LA S A ROk, FERIAR
I 2 it Hh A ¢ Ot HR 1 T A CPP N A R AR TE
Chugh#5"NIERH T % EHRIC I pVECH ¥z 25 1T LAE
NRE DS AL TR AL . fE20074E T8 T Tat
A Tat, 7£ /)N FE 57 PR S5 o A i AR R B I
IR AR IE R e E R AR A B AT Y, SRR
X HEPIC TR 4 M ) B 98 . IR A E20124F, Ziemie-
nowicz 5 I7E /N BB /N T, B Taty T-DNAE
GRS FE R PR . X e T AESR A, CPP
FER AR A FEAR A BRI 1

T/ NET R RRR TR 40 M, B A5 1
PR KO B AR, S HEEE R B
BEMH /NS —E TSP FR)E,
R A% 75 R IS 18] Y B AR 2% 1 T T2 OV AR AR, 72 187 5 )
FR IR AT R RBAR PR IY 8 BE R IR, B AR R A ast
B8 Sl LS e 4l . T IR S F i, i/l
THEE A RS A B AL AR E S o7 i 485 K9 TRk,
[FIIT, 3X A2 /N T B IR AR 52 B 5 B B B A

1 3 2K 1E W)(Brassica rapa L)J& T -+ 5 1€ #
(Cruciferae)Z= % J& (Brassica), & 2 B {5 52/
AR, fERRE LV AR A R gt rh B
28R A . B B R R I 0 58 K, VF
Z DIRe BB e A B R, ST FeE e
FREEAHRAR 22 C Ry S35 R D RE B 70 7 A ok
MR EERL R . H AT, FSERER S R R RO 3 22
B AR EAF PV EATED R E A AR 1905 B
FERFOR B T — 2ot g, (R EEE IR Z .
BT FSERG M . FFARRAR, 2R AR
Wi KOS AN G PR AT B, 45 SR R BSR4k
RERC. U, @ m AR — BT
RN E IR, LHFER, KT CPPEEMMALN
ORI H2 DR J7 THI AR T 22, B 24 KCPPAT 3 1

FIE /M e R DB FE AR ILARIE -

H S /M T B IR R G DA 1202 4F,
I N T AR T T R ARSCHE TE . AR BES
UEWICPPR] LA Rt e R . MRS R TG
PR A3 /ME T A0 M, 2L — B AR E R 4
FIEIRA T 0 A ST B AABARE R, X T
S5k TR D e B0 UE AN DR AR AIT 70K B B A 4R
TSN ME

1 HRS55#

1.1

L1l A SEEGSR A IR K B2 94-
3237, 2013459 H ks EU AR 28 I (AR R B 178 3R
EHFE N, PIH4~SHHHE TS5 )C R d.
VLA Ay e bl T b i AR AR B g S it 9 ik
56 H, FZ3~4H A 2 K E S /M 35 57 1) S
.

1.12 Ji#DNA. % Kf%&é 4:%:9 337 bpi
“pBBBast-gus-intron”# & i KiDNA, £ % gus. bar
B gt X ; 2 R EYE N V) EENot 1Y) )5, 13 2
9 337 bplt £ AL FURIDNA; 28 B P4 P 1) B BsiW 1.
Age 1. Not BL[FEEY) 5, n#3 %4 860 bp. 2 044 bp
(23 BT RIDNA o

9 337 bp3f M it KIDNAFI4 860 bplt £k 7Y fii ki
DNA %> 7l i %' 1 BE A5 12 158 571 & (Mirus Bio, Madison,
WI, USA) 4T FR1E(R-DNA).

Tat— % {&(Tat,, RKKRRQRRRRKKRRQR-
RR)!MPL K FFITCYE Tat, N 3F 1T 2¢ % b5 id 1
ZRRFE A T A TR0 A BR A & A
B-glucuronidase (GUS) enzyme (272 kDa)ly % F
Sigma Aldrich/ 7] (Saint Louis, Missouri, USA).

1.2 753%

12,1 A FELPOE EEEERNEHR
B R EIRAE SRR EENRE. §
RIEFR, 16K FRF B /MET 537, 55 S IR K
A2 [ /N AR e A B R R B s AN, FEEE KRR /)
7R B B 5 5 ) IEAE DG, (H A2 A KRB
[ smato, DR, AN 5286 2 R FIDAPU Ge 4 (1) 75
¥, W58 FRAK SR /N T AL AR RS K

TG R F79:007 45 U e B4R T o R IRV
i 58 J5 25 FH o MRIETETE TSR, HA R K
KNG N LU R4S 1~1.99 mm, 2.00~2.99 mm,
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3.00~3.45 mm, 3.5~5.00 mm. 7E10%K] 5 B V5,
WG /MRS H, IS B850 pg/mL
DAPIYL R, R 5], BEE AL 10~15 min. i 1~27# £
DAPLH: 8 )5 /N F IR T 808 e T8 R
BE(Nikon Eclipse 801) I WL &< #1 fl ic 5%, f8 K
He K360 nm. &G K460 nm.

122 #egTanit NG Z N FeFmle.  CPPEz)
YD S R ) A R 5 5 TS T B A R UE A,
{RAERF- I AE Y A0 i 2 5 B AR ThiRe, B
RETESE . A T AN 2 i S /Nl 1 4 2
5 REFE I Taty, 1 56 AR/ INEE IR 35 Hh i 25 HE i
5 1 TR A S T /N R T A0 ), /N F T % I BS
AR 3 95 FE P B 32 10%/mL; SR 5 AE200 pL 3T i /)
HFVERCH 23 BN N200 pLddHOH HR4L) . 4 ng
Tat, 14 pg Tat,-FITC, EREEILF 1 by /5 LD
7 R BB e FIBSKE 7= AL Ve M i, 155
1 [ §#-EDTA[trypsin-EDTA:Bs medium=1:1(v/v)] %
IR G 3L H3~4 min, BEJS F A BS3E 77 5L 6 P i /5
PRI T AT IS

1.2.3  Tat,/~-FGUSHEz 2t A FoF a2, A TR
AN TR S B Tat,/ B A E A, EAEM
T GUSHE. 43 5l ¥4 ng Tat,fl1 pg GUSHE & %5 £
100 pLJE B 7K 71, 28 )5 752 mL EPEE A0k 7 # IR &
HEH WEREAY, IREEHRH 2 K5 &AM )
a1, BHJG, WA H /N 20 B 533 5200 pLi
ddH, O} B 4H). 4 pg Tat,w 1 ug GUSHE. £ fik/#&
FE GV EIRECILE WG, % LR R 7 kG g
MEE; BeJa, NG EBREAT GUSTE MR, &G4 h
J&, SAET TR IR . AN S A 3 I R A
IR AR, B TRGUSER IRV 1 o

1.2.4 Tat/5 A o & AR FDNAZE A Fo T 4m
fe T IGE Tat B 5 #5717 FURIDN A E AN 40 i, 38
AT 53 Sl 0t A 2R 0 2 B 1 B o R DN AEE AT A D W 52
Z K 5DNAFISEA E 52 4: 120K 4 pg Tat, F11 pg R-
DNA. 4 pg Tat-FITCHI1 pg R-DNAZS 7 %% H & & 5
100 pLIE 7K ), SRE R AL E 1 WERE &Y, Ui
B /N 123 591 5200 uLddHO( HEZH) 4 pg
Tat,. 1 ug R-DNA. 4 ug Tat,-FITC. Taty/R-DNA.
Tat,-FITC/R-DNA T R NI H 1 he FEES
B ) Tato ik N 41— 20

125 #aTa, AL FE G EFEE N TIHRAY
M Tat, 7E 1 2% /M AR 1 R R, X6 Tat-FITC/

DNAMIK . & AIDNA B K JE . Tat,-FITC/DNA
H/NAFILE R DL RS E BT TR . fAH
AT SR ERLA200 pL 23 10/mLFT /N E TR RS
4 860 bp) £ Y Jii KIDNA(FRDNA F B A& B 5% P A 3%
SRS A SR IR AH A RS, B2 SRB0T B 30K

£ Tat-FITC/DNA P ¥4 2 X6 A 44 2% 28 52 e [ 4R
FU SIS, R B ) SR S L ) A 43 N
200 WLAN R FE IS A W0: 4 pg Tat,-FITC/1 pg DNA.
8 nug Tat,-FITC/2 ng DNA. 12 pg Tat,-FITC/3 pg DNA.
16 ng Tat,-FITC/4 ug DNA. 20 pg Tat,-FITC/5 ng
DNA. HRBGCILE hiE, #1.2.2078 77755 2
AL BE 172, 285 IIN5% TritonX-100(H
BFIB5RE 7L, 4 °CHLE 30 min. RERELH MR, mid
B505 minf5 BU_E3E, TEANS1S nmkb A 96 73 6k
J& 11 (Thermo Scientific NanoDrop 3300)3 & #H X} %%
% 9 ¥ RFU(relative fluorescence uptake), X 3¢ 4 fifd
S DNA/Tat,-FITCHI R H & .

TEDNA v B A BT N A0 3R e ma iRt 5 v, e
F BAZ SR /MU T4, B 59042 4 pg Tat,-
FITC/3 751 pugAE Fr BeK (9 337 bp. 4 860 bp.
2 044 bp) 2B AL T RIDNAFTIE ik, HAh B3RS Bk
#ﬁo

£ Tat-FITC/DNA 5 /) 11 3L & I 18] %5 4 16
RO 5 B AfF 7SS, B 1o AL IR 0,25,
0.5,1, 1.5, 2 hh, HAl PR ik —5.

£ Tat,-FITC/DNA 5 /N1 L 5 I EERT A A RCE
S (P 9 SO0 rR, R 3L B R 4 50 1 4, 10,
25,33 °C, HAhP R ik —F.

2 H#R
2.1 BRNMEFLZEREANTHE

PG AT N LB A% K R e, TS
M. BRI PAE H, 1.00~1.99 mm KL T )/ i
TR ZHA T A% W DART I B, 2.00~2.99 mm
AR v ) /N A% s 25 400 PR b ), e R Ak T
HAZFEIA I, 3.00~3.45 mmK AL EE /N A
TR, KF3.5 mmIeE M HI T = %40 0.
IR, K 82.00~2.99 mm 14635 HiE 25 H /7l
TA R DIANNMIF, EE& T MR TR
2.2 Tat,AJLASR SR N B3/ EF

1 B 2 328 IO RE 15 Ak B kN 1 SR B /N A T4
Jia, 2 ik — DRI A T B AR ) AT B AR A SR
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BRI

FHSCHE ST RT3 oA T 3IE BH 41 B 2 3% ik Tat, BE 5 il
H 3N /N 4088, Tat NG #5121 FITC,
Tat,-FITCH /M FHL & fEE %6 B F g,
B20T 7, 7EXF B EH ARG AR 19 Tat 20 #0504 W 4% 31
P NAZ S, {H 2 1E Tat,-FITC AL BE 5 ¥ /N 78 7 rp R 82

Bright-field DAPI channel Merge

1.00~1.99 mm

2.00~2.99 mm

3.00~3.45 mm

Merge S LM UG R 1 40z AE 40 IR A6 B
The merge image indicated the location of nuclei in the cells.
Bl ‘94-323 N[E% B RHANEFRAEHIDAPIER & (60x)
Fig.1 DAPI staning of different developmental stages of
‘94-323’ microspore cells (60%)

>3.5 mm

Bright-field RFP channel

Control

Tat,-FITC

Mergeifi& E I K% R B T Tat,-FITCAEN I AL & .

The merge image indicated the location of Tat,-FITC in the cells.

BT HEREHIE T XFIGIEW T £ K Tat (8
s WAL R B S/ NME A
2.3 TatEEBENTSGUSEEIEN A/ NATF

9 T R 9 Tat, e 75 485 47 1 PR 8 gk N /Nl 4
L, AL 78 5 A A GUSHE . GUSTE Mk il
S5 R ER, Tat, ] U2 GUSEFEN 32/ 7. T
B3R, HT/MIFARS 23 A, X-GlucQ )5 1]
GUSPHPEYN i 2B SR, Wb H a5 Tat, B0
GUSHgIL & (1 /M4 /5 R WGUSFH 1 LA
Asih ) N T 5 Tat2/GUSEE 2 &3 5 41 9l
GUSPBH M 141 it M 18%(FI3B), Bl Tat, 485 77 GUSHf 2t
AN ESENEF A AEE H18%
24 Tat/T SIABIFNZL R GO DNAE N\ B3 /MiF

PR RCPPH FL R H K, 15 26 00 20 B T CPP A2
R DNAGEN A 38/ NMET4M . EARSEES ik
¥ 7 FURIDNAR AP IS, P8 50K DN AR 262 )i
FIDNAK 73 Gl ATt 9¢

INT 5 HTaty 2 PFIA bR IC B PR Y B2k

AR DNA(R-DNA). Tat,-FITC. Tat,/R-DNAFI
Tat,-FITC/R-DNAE &) 3L F AL B, W E4frR, #l
PR AR AL BRAE 2O AR R I A LSRRG 5. E
/N F 5 Tat,/R-DNAF b B 2H oW 88 21 1 40 87
), S5Tat,-FITC/R-DNAZL & 1 [F] — 4 g F BE & 2
TLEP PO, B E] T R A IFITCH Y,
fEAIHEAE T ERE. XEgs J 3R, Ta,n]
PLFS Bl SEELA R R DNABE N 3/ E T, HIR
Y5 28 7 ORI DNA G P AL A A o

GFP channel Merge

E2 YHRRZRIE R Tat. 75 B 3 /MEF 4R AU A 1£(60%)

Fig.2 Internalization of peptide Tat, into microspores of Chinese cabbage (60%)
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Control Tat, onl
(A) (B) s
P———T—ﬂ
- - - i O — i °
= __= = S = -
Control Tat, only GUS enzyme only Tat,/GUS enzyme

ST ST
GUS enzyme only Tat,/GUS enzyme
A WS ANFAEEGK Tat,e GUSHE. Tat/GUSER) /N B AT GUSTE MERT I /5 45 5, B: /IMET BUR LB, GUSPHPE R I H 1 i 4%
A ITE 5 Tat,/ GUSHE S A4 3L B 4110 /b, BURIRICR 5 4020

A: microspore suspensions with different treatments for GUS histochemical assay; B: microscopic images revealed that GUS activity (green blue color)

only occurred in microspores incubated with Tat,/GUS enzyme complexes. Images were shown at a magnification of 20x.

El3 “AZFIEMR TatL IS GUSERYE B3/ N - F A P RIRL
Fig.3 Tat, peptide-mediated GUS enzyme delivery into Chinese cabbage microspores

(A) Bright-field RFP channel GFP channel Merge (B) Bright-field RFP channel GFP channel Merge

O

Control
Control

@

TatZ FITC/R-DNA Tat,/R-DNA  Tat,-FITC R-DNAonly Tat, only
~
W/
TatZ FITC/R-DNA Tat,/R-DNA  Tat,-FITC R-DNAonly Tat, only
4

A Y % 35 Ik Tato #8557 AL BRI DNAFE 132 /M7 40 P (1 948 B: 40 28 32 JIK Tat 305 i 26 24 T RIDNATE 17135/ 61 200 it o 1) A 4K o
A: Tat,-mediated delivery of Rhodamine-labeled circular plasmid DNA into Chinese cabbage microspores; B: Tat,-mediated delivery of Rhodamine-

labeled linear plasmid DNA into Chinese cabbage microspores.
El4 YAAAZFIERK Tat, 3575 FURIDNATE B 5%/ B F 4R AR H A9 A 1L (60)
Fig.4 Tat,-mediated delivery of plasmid DNA into Chinese cabbage microspores (60x)

2.5 Tat,-FITC/DNARYR & X L EER AU S0 THEF13 063, 45 REK W, BEE A VI E I,

DNA ] A 10 28038 2 3 ST A 200G 3 DR AR ) % Tat,-FITCH; 1 DNAKE N [ 32 /N8 7 48 il 1) & 9 b
fih. HEIST] W, B % Tat,-FITC/DNAK 1) AS iy 184 Z 300, W ENTat,-FITC/DNAE SV R 5 HAEA
n, # A MRFUM B Frde T, mzs—4111 539 FAMUTHINAGE R IR, AR M, TatlE3)



966

BRI -

V2 F 2R 1) P9 A A AR 28 S L AN R g2
DRl LR AT THED, 7EME YA B & 1, Tat,-FITC/DNAK
FERI T i 2 3 3 A A8 AR R 3G A
2.6 DNAF B ST AL IZER R0

N T RFEDNA R B (14 50 6 FAE /N7 H
AR B R . AR SEEG FH R — AN R T T A [F)
DNA B K B, 5 Tat, 3% HDNAT N LTS L. M
Elonl LLF t, RFUFE & A B4 AIDNAR fr B K B
ANETT A B R A, FRORFFERFUAE 91 6001 —
FEXF 7K P b, BRZEIR K2 044 bp~9 337 bpit A,
Tat,-DNAE AW AL R B R . IXFEFRAT]
At AT LUK /N T 10 Kb 28 Y i i DNA 17 Tat, /1 5

4000 -
3500 - a
3000 - ab —I—
2500 cd be

22000 4 4

o~
1500 -
1000 -

500

1 pg 2pg 3pg 4ug 5ng
Tat,-FITC/DNA fRI 5 55 A0 G 38 FE AR AL . Sele d 3R, Hidle
Fimean=S.D. 387, A [Al/NG - RER IR 72 57 35 (P<0.05) .

The change of Tat,-FITC/DNA concentration and RFU. The data were
presented as mean+S.D. of three experiments. Bar with different lower-
cases indicated significant difference (P<0.05).
[El5 Tat,-FITC/DNAHYREE X AL HF200
Fig.5 The influence of internalization efficiency of Tat,-
FITC/DNA concentration

3000 - a
2500 - —I—
b
2000 - b
=}
= 1500 - .
P C
1000 -
500 -
0 : : : ; \
025h  0.5h 1h 15h 2h

S I (] S5 AT R R 3L AR £« S8 B 5T 39K, Hdfs Himean+S.D. %
N, AFNG FRER IR 22 53 2. 35 (P<0.05)

The change of incubation time and RFU. The data were presented as
mean=S.D. of three experiments. Bar with different lowercases indi-
cated significant difference (£<0.05).

7 Tat,-FITC/DNAS/MATFH B RHEN AR R
Fig.7 The influence of incubation time on the cell
internalization efficiency

(IREA) e R 7, (E6 1710 Kb LA - B B 5L A IS
2.7 Tat,-FITC/DNAS/MAFHEIF BRI
e of A

FLH B )i K 23 B2 A 3N 6 A0 D 9
AT 5 S50 D R 3R B AR, K] Wb 2 42 i 7 B 3 1)
Bl W, ATEE 70.25~2 hZ i) i) AN ) B . B
# Tat-FITC/DNA 5 /M 7L & I ] I 2E K, 40
1 AEX . S ik 5 B S 38 N (1817), 3% B Tat,-FITCH B
KWL AL DNABE NN TAIM . J5 S 5L
BGUE T2 WA sma IR . BRI if, AR & 76 AN
B TR B, 2 Wt AL A I TE]

7

2000 -
a a a
T T T
1500 4 J_ .].
E
i~ 1 000 4
500 4
0 T T 1
9337 bp 4 860 bp 2044 bp

DNAJv Bt A& 2 15 0 b 82 0% 98 52 (1 A2 4. S 06 o 30, #odls A
mean+S.D. 3R, AHIE/NG F-RER R TC i 3 22 5#:(P>0.05).

The change of DNA fragment length and RFU. The data were presented
as mean+S.D. of three experiments. Bar with the same lowercase indi-
cated no significant difference (P>0.05).

[El6 DNA Ez KB LR AIF2MR
Fig.6 The influence of DNA fragment length on the cell
internalization efficiency

2500 -
a

2000 -

b b b

=) T

& 1500 == I T
1000 ~
500

0 T T T Al
4°C 10°C 25°C 33°C

SRR SR RGP RAL AL . S8 T 30K, B8 Himean+S.D. 3%
N, AN FRER IR 22 53 2 35 (P<0.05)
The change of incubation temperature and RFU. The data were present-
ed as mean+S.D. of three experiments. Bar with different lowercases
indicated significant difference (£<0.05).
El8 Tat,-FITC/DNAS/NMATFHEIRENALBERHFT
Fig.8 The influence of incubation temperature on the cell
internalization efficiency
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2.8 Tat,-FITC/DNAS/N\aATFHEBEFHML
B oA

TR — 7 T s A /N B35 ) )R B AR, )
— 77 THI 1 7] §E 52 Tat, (1) 1% RS 1. 76 138 /ME T
Br Rt R, U /T 733 cCREA B R 15
SHIE. RUEAEARR g0 B s SO R, Wi
i N33 °Co R BIR, EEM5/NMET 3L
HIEAE4 °C. 10 °C. 25 °CI, &AbH RFUE %
A B ARk, (H7E33 °CHY #1455 2 M i TH(8).
Ui B33 °CH F| T Tat 48 1T DNA [ 5 i LA & 33F N 41
L.

3 g

EORAT B 9T 3 HEW, CPPHE 1o W16 A R 4
Tl RIAR [7 40 L v £ P9 A e 0 A7 22, {BLE AR
Z R T CPPAI“IR W WAL I 72 30 5 F sh M 40 i
&, CPPYERA Y 77 I (B 584 NI W TF 46 o A8 47 400
(4= Re P A AT R A 40 R 1% 72 FICPPAY S RS 4
WAL FALIE I, A 0] BRI R H — TR fRf R, A
MRRAS T B AL BOR . R0 % 97 2 =4
BRI IR R A R AR SRR A
BN TR IR . o, WS/ R R
SR M, AR T AR IR A AT — Rk 1 I
WM AR R B RIEEARD M, BEE R,
AR T B S L FATT AR A 1 UGIE B T TatBE T DAL,
W] IR R . AL BRI DN AR 2R 5L R DN A
NS/ TR0, 578 T TafE N EARE R Y
IINETRTE RGFERENEAR BRI,

A SIS R B, Tat, /T IDNATE [ 32 /M -+
A 2R 5 Tat DNAR SRR E . EE5/0
AL E R DA RS B IR O, (HE5DNA R B
KR AR E. HTDNAM MRS KA
Y R AL S SRR, IR AT AR R R ARAE D
TS S R b, I A B A, $
DNAMI AL . EARTat S R IZ FHLHI AR T,
{52 B0 58 3 B, Tat, S FC LW IR 502 f2 TR P A i 284
A T HAE N E AN T4 B et R RoR, BE
R AT B GRARY, BATE AN ET
RS A R R T X . T AEANET
B IR AR G B N33 °C. 24 hif)siRis S,
ik, 7£33 °CF, Tatb 2 &N HLE IR = E G BT
FHE AR AF A .

KREF Y, BNz, EKA/MMET
2 o B R, FLBR— AL B2 HOR A, e
FISR IR /N 140 i BE 5 R, 75 R B I R %D T A3
AR IE o /N R 20 PR RE pR PN RE R A RE 2H A, B
B HE A AR IR K12 N, /N TR 40 e 38 0 S 9%
W5 ) PR B 3 o AL 58 BRI, A T S 38 L N CPP
VAL B4 PN 2 28 0 [FIRE & 22, CPP N AL AT
RGN Z D REHEKR? AT AL
BEIR, Tat#5HF GUSHEE N 128 /N1 4H B A £ 43
RN18%, W 15 T ChughZERO7E /N B 42 /N 74 g
1114% N L3

H A gusHE [H] 11 28 74 5 FiDNA 5 Tat, fl /)N B2 5
INETIEE G, WEL R T gusHk [H] () % i 3% IARY,
Tat, /™ 5 I T-DNAKRL YL 175 /)N B 57 /N 7 o T b 3R
57 B AR RRDY ., (H2, Tat/h 5 5 BIDNA
TE 136 /N 737 Y 1) S B0 AR B0 W 52 Bl gus 3 TR 1)
WIS 2205, X MR T35 3 TAEAE R 40 i P 2L
KRR, 5 R ONDNATE A M P33 A R i
k. 2 HRE R B, CPPIE T P A3 1F Y 3E N 41 i
TE RPN TR A2, P DA P A R S 380 A 5 e A R
TERR, PIERPRAS 78 2 FFRE S BELAS 17 25 R 4 N 401 i %
(3G B4, R R i ek . R, SEDRIEEA RIA
A AT A 1 SR 2 YR A B A ST R BN, CPP/
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