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BiEfws NX10 %k TK ZERARSEH P A ETEIELFR

2R RS RTHEY xmm"Y
(1. PERFHF GG RS BT AR E R E SR & IFIE R A BA
BT FG/REE 150069)
(2. ZRAtL RSl soR e BIeiT MR 150030)

B ZE (0] §EFREFPV)REREAEERERGRL. FPV BLEARAKEK, 28K
TAHELER, BMEAZTREBARESEFRILDYH TS 2. TG LIGLEFELEE
BRI S R S tE, MR R GIEN T Foh m AR R TR R AE AT S AT, B, %
AT BRI R B BN R AE L F AL NG A TR S M IERAEF S k. ABFRANE T FPV
NX10 #k 4 3 ik Bl (TK) IS B 2 & A P oy se 2k, [k A TK AR A Fe 2l R, 3oe A 4
& % & & (EGFP) A if ik ARt M 2445 HAK, FPV NX10M A F A A, @R R ETHGLEE
409k & rFPV-ATK-EGFP, @it CEF /it ity ¥ #ihn 53 B AR (BUR) B IE TK A F £
FPV S5 etEm . [4R] MET 44484k pUCLIO-TK AB-EGFP. £ 45 & 20 J% & %, 1% 46
ML AR, ARBE A G G5 R TP b A L) iR I e, 4R T AR BE Y I R AR LR B R A
KA B G, 5 9-15 B MALL I 694k 52 5T 15 49 Western blot 247 & B, &40k F G
%) EGFP AR M EA KL, (2 PCRERSTATURF P HRALATARN RE, Amit
AT RmBUNR G, TmFRGsS A K, [448]1 FPV NX10 F4k TK KB £ 49
B H P RR T A AELT .
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Thymidine kinase gene of Fowlpox virus NX10 strain is partly
essential in viral replication
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Abstract: [Objective] Fowlpox virus (FPV) is a member of Avipoxvirus. FPV is widely used as
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a living virus vector in poultry and mammals because of its large genome and containing large
numbers of replication non-essential regions. The selection of recombination sitesis a prerequisite to
construct fowlpox virus vectors. The insertion of foreign genes that do not affect viral replication is
a prerequisite for selection of the insertion sites. Therefore, identification of replication non-essential
regions for foreign gene insertion would provide additional options to construct recombinant viruses.
This study aimed to identify the necessity of thymidine kinase (TK) gene in the replication of FPV
NX10. [Methods] The recombinant virus rFPV-ATK-EGFP was acquired by homologous
recombination using FPV NX10 strain as parental virus and enhanced green fluorescent protein
(EGFP) as selection marker. The bromodeoxyuridine (BUdR) was added to the culture of CEF cells
to identify the role of TK in FPV replication. [Results] The transfer vector pUC19-TK AB-EGFP
was constructed. Although the green fluorescent lesions increased in the cloning and purification of
recombinant virus, non-fluorescent lesions can still be observed at the edge of the fluorescent plaque.
Western blot analysis of the randomly selected plaque clones after 9 to 15 rounds showed that the
EGFP gene inserted in the recombinant virus could be expressed correctly, but PCR results showed
that the wild-type viruses accompanied with the recombinant virus. After adding BUdR to the cell
culture medium, the recombinant virus could not continue to replicate. [Conclusion] The TK gene of
FPV NX10 strain is partly essential for replication.
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B 9o 05 B (FPV) & 57 9 8 £ (Poxviridae family)
957 I3 754 & ¥ B} (Chordopoxvirinae subfamily) & i
i REJE (Avipoxviruses) iU A Y FPV LR 4
K#) 260-309 kb [ XUk DNA 4Lk, HoHAE R
18 ) 3 4995 9% 7 (Chordopoxvirus, ChPV) 3 [
HHEARE, FPV A5 260 1ML, Sr5gminis gt . B
PR EATRRICH . DNA ZHl 5E5 . SR im T2
R Tas A X E R, S5HAL DNA g
BEAFIE, FPV &SRR N 6], H DNA
ANEA Y

A (TK) PTARPE N . IO E5Hy | iKW
R S L R S ST ) O R RS ) 43w g
VTR R SIS TK 8 T 11 260 feygms s
A, TK BERZRIE 1% T DNA & Z Ry
DNA &A= 14 T 00, 76 DNA &
IR RIS . TK 2R EMRGR R
R, AEM L IRmERER ATP A2 p dTMP, %
dTMP AT DL ) B iR A B A Sk A s 12 &
B, ARG R AN g i T R A B, B DAJG R
I PEIERAE R dTMP, J&iks: DNA il firh
JrdE B dTMP H e R A b RuRR A AR,

PR TK TR REAZ R A b A 4 E S b,
I EER) TK LD IR s Fh Wh e o) iz
AUBEER], 5 PR TR DR 20 85 52 i b i
SEI, ARSI DR B 4 AL T O e R 2 B
WE/REINEPA:CITAN I

R aE LA HIE N PR | & A R AR
X BA PRSI W EEEAE . 2
W% . STl g2, Harc e
5 A T 2 Bl AR PR TSR 1 kB2
oI T FPV IR T & 28, e B FAE %
A A AL ) B A T R L S L ke
P i R ] BE G B[R] Ik AN [A) A P Il S i 3
AT ORI A NI DR FT LA A S5 755
WM FE AL, B BIRAZIARN R S
DR By A A A 52 g 2 S A 2 T 8 S0 D PR 4 A2
MRTER . FATE AE 2 AT A MEEE AR ARY
ST A6 T FE R T2 s i i o A X PO L) R I
R IX P2 R, e PRSI R 7 A I 42 A
W LA N B AU T R R B B 2 H

ABFFELA TK ZERAENREIEIN, K S I o
TLIEIE 31 LP2EP2 Fiil T ps i R4k (A 5O i
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F(EGFP)fi A 3] FPV NX10 kk TK R £ 45 [R5
FPBI 2 R RS 2R, DL FPV NX10 Bk R SR A%
B, WL TEXG IR AT AR M (CER) H [l B4 . il
alifk, THikE NG EE IFPV-ATK-EGFP, Jfit—:
117 CEF 4R34 ¥8 i 5-Bromo-2'-deoxyuridine
(BUAR)/M T TK JEH7E FPV & il s 9 VE T .

1 MRS H®%

1.1 #E RFIF0EE

111 fREFK. BAFYEAE: FPV NX10 ##kT
2010 4E50 1 [ 33553 158 HIRER, b Al
b2 Bt My IR VS #4585 TR 3 AT A 68 7 O
T#47; pUC19. pSY538 #M WAL EIRAT; Hl45
XS RLET 4E AR (CERRY 9 H iy SPF AR B H
B BErs IR e AT T S B s s

112 5 EEikF: AxyPrep (A DNA/RNA
NEIRFI & A Axygen A+l ExTag HiiR Al
pPMD18-T # /A&l [ TaKaRa /Al ; PRI G A
T4 DNA Ligase 194 NEB A#); EZNAS Ge
Extraction Kit. E.Z.N.A.® Endo-Free Plasmid Mini
Kit | #1 E.Z.N.A.® Endo-Free Plasmid Midi Kit 54
Omega A w]; M ABUEE A 3EE Lonza 23wl ;
DMEM ¥y . B IfiE (FBS) . & Fioikg A
Sigma />l ; TurboFect Transfection Reagen . Pierce™

ECL Western Blotting Substrate 1 H Thermo

Scientific ZAr]; NC A Millipore A1) ; RIPA
SR (5) W B 3~ KA A A H Biosharp 23
w5 HAWIS R H ™ 3 dr i)

1.1.3 %88: PCRIUIAH TaKaRa/Ar]; AN
AU H Wealtec 2wl AL 4tE, CO, 4l
FEF46M A Thermo Scientific A w]; 58266 B4
BIWH AMG AF]; EEBKME, P TEBEEA
Bio-Rad /A F] .

12 F&%

121 S48 ARYE NCBI AR
FPV US FRIZERLUF 41 (GenBank %535 : AF198100)
Wit FPV TK A . ARIEEY #5149 TK-AFIR,
TK-B FIR, 4 EGFP ORF J¥8li3i1¥ 1514 EGFP
FIR, DINEHARHENSEES Y TK-ID FR (£ 1), 78
e AREES 1Y) TK-A FIR, TK-B F/R ) 53435
SIABRSE N DB 5 SPhT/Sal T H KpnT |
NotI/Sacl , #EY #4531 ¥ EGFP F/IR 55| A
EcoR I /BamH T , ¥JLLA R RIZFR . 519 TK-ID FIR
R[] I RGN 5 A R G A AN S A 7 . RS 1
M IR A A B AR AT BR A A& e

1.2.2 pSY538-EGFP [ThiHI#E: LI pEGFP-N1
JotEd, FIF EGFP FIR 5144 1 EGFP JLHf)
ORF, £ EcoR I /BamH [ fiY], #4580 LIARRIEGD]
AR pSY 538 H AT HE RIS 3l LP2EP2
(N, B BRC AT 4 R pSY538-EGFP (] 1),

x1 KIBAE5HY

Tablel Primersused in thisstudy

BIL B4 BiL7)s 2]l P
Primer name Primer sequence (5'—3) Length (bp)

TK-AF GCATGCTGTGGAATTTCCTACGTAGCTGATAGAG 1054

TK-AR GTCGACCCGTAGCCTCCATAAACAATAGATCATG

TK-BF GGTACCGCGGCCGCTATTAAATGATGGAGTTCAGG 1313

TK-BR GAGCTCCAACTAGTACAGCTTTAACCATCTGAGG

EGFPF GAATTCCACCATGGTGAGCAAGGGCGAGGAGCT 736

EGFPR GGATCCTTTACTTGTACAGCTCGTCCATGCCGAG

TK-ID F CGGTAAAACATCGGAGCTAGTAAG 1530 (rFPV)/610 (wt)
TK-ID R CTGCAAGAACTAATATCGAACTCC

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn
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123 pUCL9-TK AB FRIRIMIEE: H il &
X9 JR B 2T 4k 40 i (Chicken embryo fibroblast ,

CER)®, % FPV NX10 L 0.01 MOI 2 F i i# 2
JZI%) CEF #iffl, s fsm & 2% FBS 1Y
DMEM. #:%8 72 h ARG TR MM I 13, A
Al 3 YKk, B 200 pl 5 A5 4 B AxyPrep (% 5
DNA/RNA /il @ 3B 542 B FPV LR 41
DNA 1E R B, 43 A2 A5 TR JRVE 05 19 TK-A
F/R #il TK-B F/R #£47 PCR #" 1 . 50 L PCR S )i
1A % . 2xExTaq (ExTaq il 1.25 U/25 pL, dNTP mixture
& 4mmol/L, Mg® 4 mmol/L) 250 uL, iS4
(10 umoI/L)% 1.0 uL, FPV DNA (200 ng/uL) 2 pL,

1 / pUC CMV IE

HSV TK

poly A pEGFP- Nl
47kb SV40

poly A
Sv40ori 11
\ - Psvaoe P, 0L ”/S
.

EcoR | BamH 1

J, BGFP |

\ Kan'/
\Neo
AN

1

~ pSYS538-EGFP

KAk # 2 50 ub, PCR i &f4: 95 °C
5min; 94°C30s, 49-60°C30s, 72°C1min, 304"
fE¥R; 72 °C 10 min, 4 °C 10 min, ¥ PCR 4 13k
PR TK-A Fil TK-B A BEFH 1% I8 R I U e 1] i
&, WRERS] puUCL19 #ifkdr, BRI N
pUC19-TK AB (/4 1)

124 #REHK pUCI9-TK AB-EGFP BI#9E:
My Bk pSY538-EGFP L Not 1 il )5 i 45 %)
PpUC19-TK AB 1, FR15 1468 d ik ki fy 24 0
pUC19-TK AB-EGFP (pTK-EGFP) (& 1), ##%M&
E.Z.N.A.® Endo-Free Plasmid Midi Kit i3] x4
BRI T AR

pUCI9-TK A

3740 bp K AL

pUCI9-TK AB
5053 bp

B 1 #%#EK pUCI9-TK AB-EGFP i REE
Figurel Construction map of transfer vector pUC19-TK AB-EGFP
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125 EHFE rFPV-ATK-EGFP Ik, dit R
YTE: SEY K AR R A O S ISR [ 24] E AT .
fAIARUNT . K FPV NX10 kL4 0.01 MOI #2501 51 %
JE > 80%—90%I1) 1448, CEF 4iijifi, T 37 °C.5% CO,
MR SRR PSR 24 hm, % Sac 1 &lfbnyss
A5 TurboFect Transfection Reagen %% 44z 5|
el 12 W BNR A G AT g (R AN R . ]
UL A AE X IR), AR YLE 48 h ISR i 1.
KR, A YRl 3k, 6000 r/min &.0» 1 min,
IR N Y B it 1077, 100, 1077
e T B 2 Pt B2 A% X CEF 4, SIS 78
AR A R B B R 72-96 h, (R B YO
TR W58 I BRI = s 8 B A FL R A AT 2 .50k
IPREE , $2 I8 R ki . B0, BRI ORI
AR BRI e aifl . BEPLEERCES 9-15 111
PhEEvERE RS T PCR F1 Western blot %552 . #% 18 1.2.3
R R BUR RN 4L, DL TK-JD FIR 5|43k
17 PCR Y14, I 1%B IS HHEE A PCR 4553 .
BEMLIEHUES 9-15 AR B Il BE re b 35 Ff CEF 4iiffd 72 h
J&i, LA RIPA 2RISR, 2 129%2E T T
SDS-PAGE HLJKJG % EN NC i, LL&r 5%t gL
TBS-T 37 °C &[4 2 h. L) 1:3 000 % B iy fiehit GFP
19G A—#t, F 1:10 000 H B HRP #ric I %R
ok i, 54 37 °CHEA 1 h, AL
5 Ak 2 RO B, O A R A
NX10 1E R X HE

12,6 BUdR #i#) TK ERE AR 1410 CEF 41jE
FEHEREZ T 24 h DLEA 40 pg/mL BUdR U355
HATIEE, MR E A BUR EEFRIBANE Xt
M, BRI E 3R fL. 24h )5, MASEAE Y
A CEF 4ifigrheph P15 fCAYIEETERE 20 pL/AL,
i FHEERET & B MR SRR AR S 5% 96 h, FIEIE 2
D RTAT G TR S S TabT e

2 HBR50M
21 [IEERK EGFP &£FAY PCR 1
DL pEGFP-N1 A#itl, #|FH EGFP FIR 5]4¥)

i EGFP LA DIFRHUY FPV SE[KIZH DNA
B, sl AFREE S TK-A FIR Al
TK-B F/IR 17 PCR 43 ; ¥ 34151 7 B4 1%
B HE HHGE s FE Yk o3 AT, BT L TK-A 1000 bp 47 .
TK-B 1300 bp £ 4 . EGFP 700 bp =45 (&l 2), ¥
RN
2.2 HBHIK pUCI9-TK AB-EGFP B9#EE S
¥E

¥ Ji k. pSY538-EGFP 1) EcoR1 . EcoR1/
BamH T i#F47 5., WEGFVISEE, HEFTIAE 4 000 bp
KA —2%, AUFYITER %Y 3 200 bp F1 800 bp £
B4k BB pUCL9-TKA DL Sal T . Sph1/Sal |
HATH, WEGYI%EE, FEYI7E 3700 bp A4 A —
265, AUBHYIFE 2 700 bp 1 1000 bp 244 —4¢
My JBURL pUCI9-TK AB L Kpn1 . Kpn1/Sac 1 ik
TR I %2 , HBYI7E 5 100 bp A2 A — 2%,
XU EEIAE K2 3 750 bp 1 1 350 bp &% A — 451 ; TR
ki pUC19-TK AB-EGFP L Not T i/Ef 7 AU %
S, SRR 7E 5100 bp 1 800 bp A4 &4 — 4
i ( 3)o 4 1% e EE S Yk /T, BEFDII A Bt
KNS AT o

bp

2000

1000
750

500
250

100

2 FIFEER EGFP EE#Y PCR ¥ 18

Figure 2 Amplification of homologous arms and EGFP
gene by PCR

7E: M: DL2000 DNA 7+ FHbnifi; 1: TK-A PCRY1; 2:
TK-BPCR¥"##; 3. EGFPJL[H PCR ¥,

Note: M: DL2000 DNA marker; 1: Amplicon of TK-A; 2
Amplicon of TK-B; 3: Amplicon of EGFP gene.
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B3 #BHik pUCIO-TK AB-EGFP # 3 i2BE 1 4 E Bl
Figure3 Enzyme digestion map for the construction of transfer vector pUC19-TK AB-EGFP
¥: M: DL15000 DNA /rFHhifnifE; 1: pSY538-EGFP EcoR I HifiEl) % ; 2. pSY538-EGFP EcoR I /BamH T WU ) 45 i
3: PUCLO-TK A Sph [ /Sal [ RUH§VIMERE s 4: pUCIO-TK A Sal T HiDI%ETE s 6: pUCLO-TK AB Kpn [ )45 s 6: pUCLO-TKAB
Kpn I /Sac T XUBVI%EE; 7: pUCL9-TK AB-EGFPNot I LTI 4L AE

Note: M: DL15000 DNA marker; 1: Products from the pSY 538-EGFP digested with EcoR 1 ; 2: Products from the pSY 538-EGFP digested
with EcoR I and BarmH [ ; 3: Products from the pUC19-TK A digested with Soh [ and Sal [ ; 4: Products from the pUC19-TK A digested
with Sal I ; 5: Products from the pUC19-TK AB digested with Kpn [ ; 6: Products from the pUC19-TK AB digested withKpn I and Sac | ;

7: Products from the pUC19-TK AB-EGFP digested with Not I .

2.3 EHFZ rFPV-ATK-EGFP By hBIfF 1%
SeYv)E 48 h, TEEIEDOE R T WEEAT I,
Brag R YL ) A0 AL A7 et G Sk G AN
MIAERE . ALY B 40 R DL sk b (& 4). 78
PBE R AR R, S Mt R R L P
PRECH A SR O MBI T ro e alif, B il
FRUR BRI, FEAE) B 26 BAMEE T LS B i) 2
ORI KA, TEWSG AT AR E)
THUBE TR B AR B 22 F & M SR SO0 A, Uk
A T 2975 57 1) J) FBL A A B A 0 2 ) A E (BT 4)

e nas h 3w . HYYE48h
48 hpost 48 h post infection

transfection and transfection Pl P3

Light

Overlay

24 FERFHZ rFPV-ATK-EGFP B4 E

BEALZEEUER 9-15 %6 (9 3-5 M BE, FJFH TK-JD
FIR 51 T e 458 . PCRESIRER, £1>
FRUKE LG REYIRED 8 HY 1 500 bp 247 AR e T4
BRI PCR 7724, (RILA 38R 74 600 bp 22471
RISEFERIRE PCR (K 5A); B2 15%¢,
T AR R B AR R BEIAFAE . S 9,
11, 13 F1 15 SRR BE A 1ERE 1A e B T Western
blot 434, S5RFII LT ek Il AR
EGFP JER I REHS IEif 2RI (& 5B).

4 ERHSE rFPV-ATK-EGFP &R R BINER
Figure4 Observation of plaquesin each generation of rFPV-ATK-EGFP

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2920

A28 4R Microbiol. China

2017, Vol .44, No.12

A P11

P13 P15

M123thMl

2 3 4wt N M1

2 3wt N M 1 2 3 4 5wt N

rFPV-ATK-EGFP
kD M P9 PI1 P13 P15 NXI10

55 — o

anti-B-actin 40 — «—
35— aum

— — G G —

anti-EGFp > | ™=

25— emm

— - . w S

E5 FHFES rFPV-ATK-EGFP 8% &

Figure5

| dentification of rFPV-ATK-EGFP

E: A EUURT PCRYEER; B: E4UKE: rFPV-ATK-EGFPPI, P11, P13, P15 ) Western blot 434, NX10 k5 A Fpg i %t 4.
Note: A: Identification of rFPV-ATK-EGFP by PCR; B: Identification of rFPV-ATK-EGFP P9, P11, P13, P15 by western blot, NX10 as a

WT control.
25 BUdR X EHfHE rFPV-ATK-EGFP &€
R

H4H 7 rFPV-ATK-EGFP 7E BUdR il BUJR"
AR 53 96 h, 7R B 2O 0 /s T WEEAT I .
rFPV-ATK-EGFP 7£ BUdR 15 35 IR RE A% 1 7 A= 1
MREF AT T 4k 5 s TAE BUR IRTIRBAR WL
BHEIOCRBEL, IF HAWE 2 40 Hsk7E (& 6).
DA A AU s 0 FEAEXT B, BT ULTE BUR 8537
WRERS TE 3 LB K, T7E BUAR RS F2 0 th R WL g2 5]
AU, UERA BUR REME I HF A= A5 7 (14 A K
(&l 6). ABYYRAH AL BUIR AT BUDR™H

BUdR~

B IR AR RS R, AT BUAR B X 4
BATRE R (F 6).
3 Wik

DA 57 5 2V DAy 18 9 2 80 A 2 A S D TR
PEWAE LR IR & 2618 EAFLsh W1 £z
(S e, LR Y P B R B A
PRI oA P, e PT RE ELR M B B A 1 1 A
il fE ST LA S S MIESE R A ROR A . SR A I,
AR 255 A 8 J o 8 5 R 41 PGt SR TR Rl 4
ABIRLE AT T 35E , HrP iE @i s S s

BUdR*

rFPV-ATK-EGFP  Control

- !!

rFPV-ATK-EGFP  Control

[ 6 BUdR *f rFPV-ATK-EGFP £l #9520
Figure6 Effect of BUdR on thereplication of rFPV-ATK-EGFP
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DX, A3t o 4 P 4 LR R 28 ] g s DX 11922

AWFFELA TK FERVE I, A i B4
JiEE IFPV-ATK-EGFP, —Bokif, SAURNAETE el
3-5 4R ITE O T n] LIRS 4t , miA S B it oe 45
REH] . BT rFPV-ATK-EGFP 7 CEF 41t |
SORERIES 5 AR, HAREAAMMBERT IR B0 2 s A5
RECE, (LR LR AT EHRARRIAR, HiE
JeFE NIRRT AE , RIS A R . BEE
HEA P ARSI, 5 9 Re)e, A
FHA BRAG BRI TOh BEA AL S5 W0EE & IR f e
FEIE R FL T B A Sk @, (AAEZO,
THBE AT ZAR LR B AT DO AN A, BT
ARG EE(E 4). BEHLIES 9-15 4oyl fim—
FRBEHL 3-5 TRl T PCR %8, JF&EEH 1ML
FVE AT ST T EGFP LR #2341 Western blot
YiE, SERR . TR 2L 5 45 B A T B 5
PERRERST S ARAT A/ INAA 1 500 bp AT
B, H-HIGHAN EGFP JEFWREEIEH £k, HE
55 15 52 TURERT, PCR P4 HPTIAF R SR AR B A A 1
FEA Y 600 bp A4 451 (K] BA). TEE A rEslifh
SO s LN i S AW B ) | I 182 S 3T 3 S L N
B, A UBRE BRI o DR 2 HP R 5 R 32 T T
), A4S PCR i+ K R By SRR Ak 2 3
FrBARSEY B, Bh T AE IR EEAE PCR 9
BRI R IR A, R, RBEMAR S E AR
B PCR #5324 . i FPV NX10 #Ri
TK JEREE Gl RS 20T, IALEEL
IO CPU o e o N Uk 2SI e S S S i |
JREE, AT FPV NX10 FRAY TK LR R LT,
A ALV ERRAE 3-5 Je ek iR 2lifk . AW
HISIEE R, AE TK SREDH Bk B2 G 2R 0 v el
et FErp, BB AR AT SR DO B E AR EEH L
URZAERES A= PR RE A, U] TK JEEIXT T FPV
NX10 HkiiA R e ENTE . Hit, EAHE
rFPV-ATK-EGFP Joikffifg st a4tk .

Nazerian SEMF5E 3R, (e TK 2
B AU R, 15 CEF #5554 h i

BUAR J&i, A £+ 01 TK KK i rp a) s AR &
A TK BB EA R A R S A REE E Y, R
A TK JEEE R 1 E AL B AR A28 A 1E , FETR N
BUAR my3%E 7R ik 22X 3 U5, TK HEREIEEK
AU RS SE 2 Ak, JF Halifbis iy TK 2
(R ek B L BEAE A BUAR 915 95 h L RE 4k
SR EAEAE AHISETE TK LR ik ) T 41 2%
Z Ryl A ARG AL R B0, 1o 35 R R as
T BUdR. EIAEEFIEA N rFPV-ATK-EGFP
J&, RIA GG I (A 6), 1M 4LE
BRI BUDR WSS IR RES IEH £ K. 4
MriXx—B4g =AM, T BUAR BEMEHN G EF
ARG S R TK R AT, B, 78 BUAR?
(1) 355 75 Y P B A AR B 0 A K 2 BT, SRR
A B rFPV-ATK-EGFP | F TK LR s, #f
W FIRANZZEE SR P A BUDR 2, A
W Ls R R rFPV-ATK-EGFP 7 BUdR™ 55 55k
WA K2 B T SE Il . o B HE R AT
rFPV-ATK-EGFP 4 30U AR T 4 s 524 h
TEAER BT A RO 3 TK LR LAY BTG ME, — B
AR EEZS] BUAR AT, AT REE T TK
SN AR TR AEANR TK iRbgs, A5 E 4%
7 rFPV-ATK-EGFP 15 CEF 4l i () & #1523 1 5%
M, Scheiflinger SEAFFR R, —2& FPV #tkR TK
FEPRR PPV i il s e i HL TK R Y
B 22 FPV B M AR T RRAIC, # Dhoedk
T A TK JEEBUL FPV TK LR, U RERE 3k
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