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Cloning of the Polyhedrin Gene-Containing DNA Fragment of
Hyphantria cunea Nuclear Polyhedrosis Virus
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ABSTRACT The polyhedrin gene-containing DNA fragment of Hyphantria cunea nuclear polyhedrosis virus

(HecNPV) was localized by southern hybridization with Awulogrephe californice NPV EcoRI-I
fragment(7.3 kb}, Bombyx mori NPV Pstl-F fragment(7 kb) and synthetic oligonucleotide{30-
mer) as probes. the Psil-L(5.3 kb) fragment of HeNPV was cloned to E. coli and Lhe plasmid
of the fragment was named as pHelP-L(8.0 kb). The pHeP-L was physically mapped and
subcloned to B, coli as pHeP-L1(4.7 kb}, pHcP-L2(7.1 kb), pHcP-L3(5.3 kb), pHeP-LA4(4.2
kb) and pHeP-L5(4.5 kb).

KEY WORDS Hyphaniria cunea nuclear polyhedrasis virus(INPV), polyhedrin gene, localiza-
tion, clening

= = HE v 8o}t vt e] 8 A ( Hyphantria cunee nuclear pelyhedrosis virus: HeNPV) o zha
WA GHAAEE FHe gMa 2 2YS 5@ 3 9o}, Autographe californica NPV EcoRI-I &
#H (<F 7.3 kb), Bombyx mori NPV Pstl-F d3 (<¢F 7 kb) % 34 oligonucieotide{ 30-mer)
£ probe® 3l southern hybridization & ﬁgb}ﬂi HeNPV Pstl-L &% (53 kb) & v-A5l%
pUCLI8 & ol 8sle E colid] dRASAAH FEYsgEch. 2243 plasmide] EcoRl, Sall,
Kpnl, HindIll, Sacl & Aval®] A3 FAATE 24 st pHeP-L(B.O kb)ojgl HEsldom,
o] & 4] pHeP-L1(4.7 kb), pHeP-1.2(7.1 kb), pHcP-L3(5.3 kbh), pHcP-L4(4.2 kb} =
pHeP-1L5(4.5 kb) & subeloning 3} % t}.
Z oo #HEY, ddgAulel s, thdE gl fHA, B, 2
Baculovirus&= 55243 #Hd4ge] s Zz DNAE @48z olod, nlelelx dxle
7l Wi Eol 2HRE )% vlAEH LA WA 0 FE 40 x 350 nm =72 2P e 2
ol FHA A oo, I ERAETE o FateF 28-33 kdel oheta gkl @ (polyhedrin}
Tl AoA F&F THEHHEZAMY ol &rts of njYEe] flch(Kelly 1985). NPV2 ozt
4 i HEY =eo] <lAHNARZ  qich gl e D@ &FAE HA G =
Baculovirus2] subgroup Ael Zsle 3}zl oF 30% o4 e g v gade]®]p], o= o}
d}e] 2] ~ (nuclear polyhedrosis virus: NPV)E A E fFyare Zadg prometore] 2 &)
A% 50~100 megadalton?] o] FF 44T ZAEHY glots Aol ¥re Hcd(Hooft van
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lddekinge ¥ 1983, Maeda 1988). = o}zZkA &
W §AAE Hlelg 29 Fdd BAdE H
gAo 7)o, HRHze AU G4 3
Ao wpE MR § A (selection marker)
2 Me] Lo|dn fufHe] o]FTdy
£ dgez WHAY = At {Luckowd)
Summers 1588, Smith % 1983, Viak#}
Rohrman 1985). o]23 NPVst Ao ZatEof
oA ZAAde AxF dAH =R ZhEd BF
FZe] Hdu TAEol BT B FEE
vty 9ot @A Autographe califernice NPV
(AcNPV) % Spodoptera frugiperda W) SEA] 3 3
£ 2%3 A F Fo| NPV(Bombyx mori NPV:
BmNPV)st ol &3 A3 2@ vFALES o
23 = 2%59 baculovirus TEHYEH A ~E
oA 100o|F o|49 ute e}, spolE L, F
A Eo vhebE {FHEAE LA glon,
olg} o] HEH o|FTHYR L HYFGHo R
v 7lsHer B AR Fd3ith(Maeda
5 1985, Pennock 5 1984, Smith F 1983,
Luckow s Summers 1988, Maeda 19895, H}
1992). FHIde YA HPEzEFTHE
215 multiple expression vector 7§ {Weyer %
1990)38 91 &3e 39 A (nonfused  foreign
protein) WH Fo |77 Az=HI U
(Luckow$} Summers 1988, 198%) (Gonzalez
= 1989, Rohrman 1986}, 2 & 2oA+ 9
gl gREAGF HAW F8&E=HEE

£ FFBF
g4 A o5 dHALT £ A= HEL
baculovirus &AW E] e 93 g7 o

go=, VR A HaH AT B Ho
le(y ¥ 1979, %+ 5 1982, 1} 1983, & &
1984, Choe F 1986), w3 &, 4d R 7=+
9 Fg#E9  HELY{Hyphantria cunea
Arctiidae, Lepidoptera} 2] NPVE o] &3l o}
A Gd fAzte g, F2Y 3@ FEE
Hell gt A7E FP5 A,
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ZEHo[H A

B ogdgo] Alg® wielgise oo A
B, AREAZg fEud Ao gHulo] 2
2 (Hyphantria cunea nuclear polyhedrosis virus:
HeNPV)ol® (7} 5 1982, d4F 1983), H}o| g
22 k3 FHrE AuyolA 25T, 55~65% R.
H., 16L :8D2 X7 oA AFTARE FHAS
g FWE1tale 58 K5 HeNPVE HFAA
ALEEE A 8~108 HAF THRFEES Hg
ek Heldaddds 4EFE dHE
o 27¢] A-2% o3 =, 3,000 rpmoil A 3
~43] AR FEAHAGE dHlole|Lr}
ZHAl S 0.01% SDSE e @=A7in 25t
Adate] 40~65%(w/w)e AFIE=THE
243, 24,000 rpmel A 3087 A4 2 d ]
A &t 4 ot (Beckman XL-90
SW41 rotor). o|& AR ozAg FFT=2

]
n=
5

ultracentrifuge,

=
A 33 10,000 rpmel] A 2087 M E]E
F ZdHREo -20CedA BaEshy Ago

Argat .

Hio[2]A 8t 22|

oA 22E ey Hae REle
Smith® Summers(1979) 2} #H S <k7F HA
gtol st AAE GZAS 0.1M Na,C0s, 0.
17M NaCl, 0.01M EDTA, pH 10.9 &4 37
T, 1AI7t A alsha, 12,000 rpmell A 5EIF f
A Easle] FHEL AAF F, SDSS pro-
teinase K& 24 0.5 mg/ml A 7}s 37C, 1
Azt e A7 TE #39 (pH75) 2.2
39 phenolg €2 4L 73ty HEE E
FA1Z1 5 12,000 rpmel A 5ED M4 28
o AEE FHeld 28 WHoeZ phenol FZ
L wrEFc AFHE A5 FEFY phenol:
e
aln, 9o z2dez JdMREId HEFS

Hztch oleh 22 WHE 33 RbEste] 3

chloroform/isoamylalcohol(24 © 1)}
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A" AE Tl X71E ethanol-& 7}3
I EgE -T0CAA 3087 wAEL, 12,
000 rpmel 4 5&-7F A Eel st Ha g HA
Ak o] #ake FHES T0%2 AL
ethanolZ 338] oj4 A& 3}1 evaporator=
sthanolg #H3& HAg% F TE @gFAe=
100 pg/ml FE= TEo] -20Te =@suA
Aol AREE3 T

HeNPV CH2EH| CHIE REXL| &

AcNPVS BmNPV diztdlgda fH2 A
W o] g HeNPV i A e S04 §
Aar7] fste] ofm] chztAe A f@Re] 9
Aot 271 & A AcNPV EcoRI-I ®#H(7.3
kbh}3} BmNPV Pstl-F = (7 kb})-& probe®
o]-&3tgitk.  Probeo]  EAg Hae
nonradioactive DNA labeling and detection kit
{Boeringer Manheim Co.) 5 o] &3 =z
g 2 pg HEH AcNPV EcoRI-I Z#s}
BmNPV Pstl-I @82 95T 10827 g4
3} ligation A]7] &, hexanucleotide mixture
2 pl, ANTP labeling mixture 2 pl, klenow en-
zyme 1 g, DW. 10 gl& Ao 37CelH 1587
gt AAM ZAEd . HeNPYV DNAE o7
EAl AgtEAE Az He g HO07%
agarose geldl 4] #7955 EtBra Q48
Sict. A7idEFo] B gel® 05N NaOH, 1.
5M NaCl £9¢)A denaturation® 7)1, 0.5M
Tris~HCI, 1.5M NaCl(pH 7.4) £%ojx Z35}A|
7)1, 10X S5C transfer® E3lod DNA H#H L
aitrocellulose membraneo) &7, A TAZ& o
F&A7 &= 42°C o] A ZATE A=
prehybridization #¢ [5X S5SC, 50%{v/v)
formamide, 0.1% (w/v) N-laurylsarcosine, (.02
% (w/v) SDS, 5% (w/v) blocking solution]l A
WEAZl %, HAH probert EFH FHEFIH
{hybridization) #&do=z 42CoA 1547+ Hb
LA FHol, ZEFErs Ty nitrocellulose mem-
brane2 100 mM Tris-HC], 150 mM NaCl(pH
75)02 HAg %, diluted antibody-conjugate
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Lollo A 458 A w7 ki 100 mM
Tris-HCl, 150 mM NaCl{pH 7.5) &aloc= 4
Hyflch, A
NBT 45 pl®} X-phosphate &9 35 pi7} X5
" 100 mM Tris-HCl, 100 mM NaCl, 50 mM
MgCl(pH 9.5) #d o2 w71, 10 mM
Tris-HCl, 1 mM EDTA(pH 8.0) §adojAl wg
& AAAFH

Oligonucleotide2] o] & ; B ZF o FFd}o]
Hea O FATEAne 4F4e ol §3d
{(Hooft van Iddekinge = 1983, latrou 5 1985},
HeNPV tdzbaichald fxte] 938 g2z
7] #&l 30-mer oligonucleotide, 5'-CCC ACC
ATC GGG CGT ACT TAC GTG TAC GAC-¥
£ solid phase phosphoramodite®] & £ g4 &
of &}-8-3} 9 o} {Beckman system I plus DNA &
A7) Sz AFgELZ Ad®E HeNPV
DNA #H & nitrocellulose membraned] & 7]
A AFAEEHAA 80T, 2417 H g
HZ9% nitrocellulose membrane2 42T 4 2
A7t =< prehybridization #9% (65X Denhardt’
s solution, 6X SS8C, 0.5% SDS, 100 pg/ml dena-
tured calf thymus DNA)2e 2 b2 Azl F, 4
19 #4 oligonuclectides] 1M Tris-HCH{(pH
8.0) 2 g, 0.2M MgCl;, 0.1M dithiothreitol, 0.1M
épermidine 1 gl, [7-*PJATP 2 ul, T4 bacterio-
phage kinase 2 p4l, 355 8 ul8 YW1 37Co
A 1A1ZF Bk A 7| A, ¥hg ¥ G-25 Sephadex
spun columng F3te] AYHA @ WA
589 4-E Ao, kinationd] 5] [r-7P]
ATP S 94A = label® €4 ‘nucleotide probe
7t EEH FFHLA0E 42TeA 1543
Hh-2-Algch #AFEE 7 249 nitrocellulose mem-
brane2 2X 88C, 0.1% SDS &dlal 13X S8C, 0.
1% SDS fHez 42ToA M AE F -70C
A A X-ray filme] 2-3247] 1 @443z

nitrocelltlose membrane &

oF Y A
B Ao AlL§ E coi TF+= DHL [F-.
recAl, endAl, gyrAl196, thi-1, hsdR17, (rk~,
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mk™), supE’44, relAl1]3} DHSe [F-, ¢80dlacZ
A M15, recAl, gvrA96, thi-1, hsdR17, (rk~,
mk*), supB44, relAl, deoR, A{lacZYA-argF)
U169t} E. colt 24& LBu| R (1lg 10 g9
Bacto-tryplone, 5 g2 Bacto-yeast extract$}
10 g9 NaCl)gE #l&stde™, plate2 RIE
o o= 1.5%(w/v) 2] Bacto-agar® ¥, o
g% 7% Ampicillin(50 wg/ml)2E FA7}alo
AL&8l gl ot

HeNPV CHpA|CHYE 7K HHe 82

Southern blot 24 ¢4 g5 HeNPV oz}
Ao {AAGE Zesta 9= DNA #AH
< electroelution 8tof, CIP el pUCLSL}
pUC18 plasmido] T4 DNA ligaseZ 16Tl A
16417t E¢F ligationA] #A, E. colid] CaCly # &)
Wi ez HAARS A} K colid] FABHRE
ANEE Eocoli 778 F B A
71¢ ¥, 50 mi LB d A x4 05 ml FE3
o 37C Ag7olA 2~ WG E QD=
0.4 A=A &2, d&o 1087 BHAH =
9ti7h 4T, 4,000 rpmel A 1027+ 425
gt AdE 7#AE A7HE 01IM CaCl, &9
10 mlof HEPAIA H&o] 5~108 FAFT
thA] AARE A Ee] 0IM CaCl, £91¢
7}& e competent cellE RHECG. HTF A
A4 H  competent cell 0.2 mlE ¥t
pUC18, pUC1949] ligation A17]17] $8ts] 167C
of A 16A]7) €2 A Z] DNA ligation mixtureS
Heol H2 & dF GolA 3029 wEAFEo
olZ-g 42T +2904 0% 5 4%4L 7}
Bl @e oA 1~283F A% F, 0.8 ml
SO0C wlAl& #Arele] 37Tl 4587 Wik
get7t Ampicilline] £ & Ao =%
ate] 37CelA 12~16A13F kst & B4
TEES FEsavh

—dy

Plasmid DNA2) 23]
Ha7E ¢ Ampicilline] H7t¥ LB #] 4l
HFate] 37TCeAAM A vickaln, YA EHE
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F 4T REYch ASHAES 100 pl
9L A 1 89(50 mM glucose, 10 mM
EDTA, 25 mM Tris-Cl{(pH 8.0}, 4 mg/ml lyso-
zyme)el Wi Aol 5EZF A FE, 200 4l
o] A 1 24(0.02N NaQH, 1% SDS)E 713t
2 FFA4 sE HAYS. A W E9(6M
potassium acetate) & 150 pl Y3 dE&elM 5
Wb wha] F AT Y EED A5 E
Halch o37)e) 7L okl phenol/chloroform&
ol plasmid® #&8n Falge) ethanolZ

HAAA ARl

I+

% 8 o3

HeNPV CL2ZbH| S E RE A Eh4Y

HeNPY  cizpa|ddld el f3HAE 743
DNA HEg & F487) $8< 87}7] probe
2 o]&%9 southern blot 4L salAr).
HA AcNPV EcoRI-I(2F 7.3 kb) =¥ & probe
2 gt odgrA Aasz Hgst HoNPV
DNA) southern hybridization® &=, o]m] u}
ZAGy A FARe EA7F HElE BmNPV
DNA=l Pstl-F ##H 3 EcoRI-E d@elA 5
HelA FFTHE o] Fslem, HdNPV DNAL
EcoRIz} Pstl Hfe] A b 2709 MErt 7
FHaHe Ao IFEAR(z2HA 1) =T
BmNPV Pstl-F @d#H{2F 7 kb)& probeZ 3o
southern hybridization-2 3% =i} HeNPV
DNA2! EccRIZ} Pst] Axe] A2 28 12
AcNPV EcoRI-l 2#H & probe® Al &3 H&
o} w@3rA2 EcoRI-B2k D HR A, =
Petl-B2} L " H o) A hyhridization® o] 27] 2]
ez Jegtan, Pstle] AR L AN
FEsrdoi(ad 2). oA dEE fHERE
Summers S(1980)¢] AcNPVeolA] EcoRI-I A
HefA Exdivix #8 ™, I F Hooft van
lddekinge F(1980)0] sl |71 ge] AAH
ol om, Maeda Z(198%) = latrou 5(1985)9]
2|3] BmNPV thzrgetdla fA518 947144
= B2HEth. 249 Spodoptera frugiperda
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Fig. 1. Southern hybridization of HeNPV DNA restriction digesis. HeNPV DNAs were digested with various
restriction enzymes, and the digests were resolved on 0.7% agarose gel{ A). After electrophoresis the gel di-
gests were subsequently southern transferred to membrane sheets, hyvhridized to labeled EcoRI fragment con-
taining polvhedrin gene of the AcNPV(B). Lane 1 & 6. BmNPV DNA digested with Pstl & EcoRI. Lane 2,3,
4 & 5. HeNPV DNA digested with EcoRI, HindlIIl, Pstl & Sall, respectively.

(A) 12345mM 54321 (g

Fig. 2. Souihern hybridization of HeNPV DNA restrction digests. HcNPV DNAs were digested with vanous
restriction enzymes, and the digests were resolved on (0.7% agarose gel(A). After electrophoresis the gel di-
gests were subsequently southern transferred to membrane sheets, hybridized to labeled Pstl-F fragment con-
laining polyhedrin gene of the BmNPV(B). Lane 1 & 2. BmNPV DNA digested with Pst] & EcoRI. Lane 3,4
& 5: HeNPV DNA digested with Sall, Pst] & EcoRI, respectively. M. lambda DNA digested with HindlIIL



NPV (S{NPV), NFV
(OpNPV)% %S NPV oZdAdagwd {34
o A E dFHoA o5 chHADNA
HAZtols AHEA el 498 BS ALE we
Fed, AcNPVEE BmNPV Aloldi= B6%,
SINPVe 79 AcNPV&+= 84.4%, OpNPVH
= 87.8%, OpMNPV&t= 83.2%, BmNPVai=
Bl.2% =2 d7vd /A4 52 ZeE HEX
st 9lvb(Leisy 5 1986a, b, Gonzalez %
1989). ol $& A ohrhA A FHAe] A
248 oAZ §4= oligonucleotide, 5'-CCC
ACC ATC GGG CGT ACT TAC CTG TAC
GAC-3'9 [7-*P]JATPZ F A3 #1 & probeZ
3l A8 F 4 EcoRI, Hindlll, Pstl & Salle 2
Hg HeNPV DNAo| southern hybridization
3 A3, Z+2) probest SolFH oz FHFIHHA
A oY =g delgd A Es 4HE 7Y
g 4 gderm, 7 F Psil-L AH (5.3 kb) o}
Agd 272 YA G(2E 3.

Orygie  pseudotsugaie

HeNPV CRZEH CHHE RAEA2] 22

ohzbA ekl HHAb g FEASE 27=
gA49 oligonucleotides} thztAgtwld FHA
7} E2A8= He=z waal AcNPV EcoRI-I
HAH 7 BmNPV Pstl-F A# & probe® o 27}
A APEALAZ HFTE HeNPV DNASH south-
ern hybridization& #sle FEHeoz FHE I
H Ege 2gon, HFd AV|Z2 Y7Ho
= Petl-L ¥WE elution®E pUCL8 plasmid
DNA®l ligation A|A A E. coliolx] =254
th, 2249 ¥ HcNPV Pstl-. E#H-& probeE
st Al A BEA A FH BmNPV, AcNPV
2l HeNPVe] southern hybridization &) 5} <
2H S F2Y d5E gelsdrt(AE4E).
229 H plasmidS F4, E#3 agarose
gel HA7|ddEE 4oz EcoRI, Sall, Kpnl,
Hindlll, Sacl, Aval 59 AHsat IAFR IS
FEAF(2YP 1), AVERLAES FAste o
£ pHcP-L(B.0 kbyolzl oigatdci(a® 5).
wit #2249 pHcP-L d#H (53 kb)4 ttet

56 #2283 F g g A
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Fig. 3. Southern hybridization of HeNPV DNA
restriction digests. HeNPV DNAs were digested
with various restriction enzymes, and the digests
were resolved on 0.7% agarose gel(A). After elec-
trophoresis the gel digests were subsequently south-
ern transferred to membrane sheets, hybridized to
labeled synthetic 30-mer oligonuclectide(B}. Lane
1,2,3 & 4: HcNPV digested with EcoRI, Hindll,
Pstl & Sall. M: lambda DNA digested with HindIII.

A GAdx Fouag =232 HAS]
g&le] oA HYGE =27 E subeloningdl $ o
wx 29 52 pHeP-L A@daLA=e] e
1} 2l Pstlz Hindill &% 2] subcloning®
oF 2.0 kbE subcloning 312 pHeP-L1{4.7 kb}
olgf WwW3ed, EcoRI¥ Pstl ZHHS2
subcloning ¥ ¢F 4.4 Kbe pHeP-L2(7.1 kb)z}
o o5l ¢l o} pHcP—LB(S.E kb)E  EcoRIZ
Hindlll & ¢F 2.6 kb5, pHeP-L4(4.2 kb)=
pHeP-L 7}&d Hindlll H# ¢ 15 kbE, E
# pHcP-L5(4.5 kh) = HindllI&} Pst] 48 <
1.8 kb3 subcloning® At 1Y 6, 7). t}Z3
ez o AHEe& Hooft van Iddekinge 5
(1983)e] 2j3] AcNPVelA ciztAawd §
Azhe] AA 9714 d 1,143 bprh DA = H A,
GARYA F-m el ATGE A%ed
TAAZ TUe= 2 732 bpE T4 23,
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MPEHHES MBKS MXbS A XmSm

g __'"'1

Fig. 4. Restrietion endonuclease digestion of pHeP-1.. A: Aval, B: BamHl, E: EcoRI, H: HindIll, HE: HindIII
& EcoRI, K Kpnl, P: Pstl, 8! Sall, Sc: Sacl, Sm: Smal, Xb: Xbal, Xm: Xmal, M: 1 kb ladder.

pHcP—L
(8.0 Kb)

owox
LS

Fig. 5. Restriction endonuclease map of pHeP-1.. A Aval, E: EcoRI, H: HindIll, K: Kpnl, P: Pstl, S Sall,
Sc: Sacl.
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A B G

M E HEHES S MEHH S ESSH MEHM HMScA SMHH

Fig. 6. Restriction endonuclease digestion of pHeP-LL{A), L2(B), L3, L4 & L5(C). A:Aval, E: EcoRI, EH:
EcoRI & HindIll, ES: EcoRI & Sall, H: HindIIL, 5: Sall, Sc: Sacl, M: 1 kb ladder, AHindIIL

pHcP-L1{4.7kb}

pHCP-L2{7.1kb)

P KS E H ScH A S P

] L suc1s

0040509 20 3335404753 pHcP-L{8.Qkb)

pHeP-L3(5.3kb]
pHaP-L4(4. 2kb)
pHcP-L5{4 Skb)

P KS E H E H SceH A S P
— — pUCT8 — — puc1s
0040509 2.0 0.9 20 3.33540475.3
pHcP-L1{4, 7kb) pHeP-L2({7.1kh)
E H H H Sc H H A S P
H
— — —  — pUC19
0.9 2.0 3.5 2.0 3.3 3.5 3.5 4.0 4.7 6.3
pHcP-L3(5.3kb) pHcP-L4{4 2kb) pHcP-L5{4.5kb)

Fig. 7. Restriction endonuclease map of pHeP-L1, L2, L3, L4 & L5. A:Aval, E! EeoRl, H: HindIll, K: Kpnl,
P Pstl, §: Sall, Sc: Sacl.
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of §FINEERE F 244 ofnib M FHe
A7 P ZH, ExFgo] 28,872 daltond o] ¥
o oA vl de] AANAHATGS A
E +1)eZRE 77 bpet upsiream(-773 -
109)o] “TATA" 2 “CAAT” hoxel & &tc
“TAATTAAAAT e} “TATCAATAT"Z ZA)
ate 8o, -1273 -141¢] “CACAAACT"Y
HrEulE = TaE o, o} 7 A o =
mBRNAZ= 57 bpel H<LEx" 2 leader BE
S 7R3 slvE Az Ao =8 2852
protein initiation upstream 20~70 nucleotide«]|
A Al E = mBRNA start site2 25 AT
#3312 nucleotide “AATAAGTATTTT"7}
ZA 8w, o] 7122 P10 FHERAE &
Aae F= gErch. BmNPV tpzriglld &
AAE Maeda 5(1985)% latrou F(1985)<
& T end, AcNPVE BmNFPFV o}z
Ged FRALY FGriAEY 86% 2] B4
o] ¢AEGn stgdh. B dAFd M= #HA
HeNPV Al d fHzte] G755 2
45t &8st 24 subcloning $F pHeP-L1,
pHeP-L.2, pHeP-1L4, 2 pHeP-L59] H-E Al
sequencing € £alsle] 2 1,500 bp A =2 o
7lME s HEo(AREAE). & A7 o A
A" HeNPV oz gy f@ape 3
7t gEE Feg FhEe, ofg+ transfer
vector Ao 98 A 2% baculovirus 2

Ha slgz 7ryalest faEdg.

=
g g =
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