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Purpose: To overcome the limitations of cancer gene therapy using replication-incom-
petent adenovirus, we generated E1B 55 kD-deleted adenovirus (YKL-1) by polymerase
chain reaction (PCR) and homologous recombination. We then investigated tumor-specific
virus replication and cytotoxicity of YKL-1 in vitro and in vivo.

Materials and Methods: YKL-1 was constructed by reintroducting E1A and E1B 19 kD
into pTG-CMV E1/E3-deficient adenoviral vector and inducing homologous recombination
in E. coli. The recombinant vector pYKL-1 was transfected into 293 cells to generate
YKL-1. The properties of newly constructed YKL-1 was defined by PCR and immuno-
blotting analysis. Virus. replication was examined by infecting human normal and cancer
cells on 6-wells at multiplicity of infection (MOI) of 10 for 3 days. Virus was then
recovered and titered. Cytopathic effect was analyzed by infecting human normal and
cancer cells on 24-wells at MOIs of 10, 1 or 0.1 for 7 to 10 days and staining them
with crystal violet solution. Inhibition of tumor growth was examined in human cancer
cell xenografts in nu/nu mice by intratumoral injection of YKL-1.

Results: PCR and immunoblotting analysis confirmed that YKL-1 contained E1A and E1B
19 kD but not E1B 55 kD. In human normal cells, virus replication and subsequent
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cytopathic effect of E1B 55 kD-deleted adenovirus YKL-1 was markedly attenuated by
larger than 2 to 3 log in magnitude, compared to that of wild-type ad-XJ. In contrast,
YKL-1 was capable of replicating and inducing cytotoxicity in most human cancer cells.
C33A and Hep3B containing p53 mutation were much more sensitive, whereas HeLa and
H460 with wild type p53 were relatively resistant to YKL-1. Finally, the tumor growth
was dramatically retarded by intratumoral injection of YKL-1 in C33A cervical cancer
xenograft and the histology showed significant necrosis by intratumoral injection of

YKL-1.

Conclusion: The results here demonstrated the ability of preferential vitus replication and
cytotoxicity of E1B 55 kD-deleted adenovirus YKL-1 in human cancer cells. Therefore,
these indicated a promising potential of YKL-1 as an antitumoral virus agent and a

selective replication-competent virus vector.
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Q7R ko] YAFHEH 272, x| 8ol of
3 QAF7t Wiks] APsolem QAT ol o)
3 xEde Ad 1087 A FRAE g
ohl). 3 BRAAEe] FRA Wz $AHA
SFolA e HIEY dx4 Aske) Yo] A
A2 Fa=lo] 7ka glo} ol & AW A& 5 ¢
A goll &3 E AL ARt N2 E ABE
obZ WHAULE k). AME §AR X&
o YANY ZEEZ F 0% ol4e] g iy
Ao g o3 o Ags FHAE AAE
o] AgelEE ANEE S48 $A7 R
& 59 AAe 7R oldlxutol A7} AlEZn}
ol# &E tlAlshe Bho] o] &3 Urk34). 2]

3 gtoll oldt §AA X8 AT AgezE &
7HA EARFARE ol 43 XagHe AMiEds
ole] AE FAASE Aol o] gstE Wk, Al
EE 4UAoE FY F U F¢ Bo) 24 &
A vholi 29 A, AN =& kAl S 7)E
o Az Wi X B we 9 xS}
F2 AT rH2,5.6).

B3 FdeAl $A4E & A ps3e =gk,

et 9, ARt FREY 5 AA T4
50% B ECNA FAA Hel & #AY + 5(7,8)
p537F AAH o E ¥R FFoN A E mdm2e] =}
thil#(9,10) *=+= human papilloma vlo]2] A 7+d
(11) 522 p537} v|@A =0 Jde 57 W
WE ez Eamsloe] goh(12). o#d AAS
vleto 2 19961 McCormickS-(13)2 p53 A=}
7} v 35 FoF AFEA AP oz FA

2 ARHeg AXE FAFHLE A=
oluicnjole & WolAle] ¢ FAR X Hel gk
AL HeAdE Hadglc. o oldlmvtol &
Z27] w8 §32 F9] sl EIB 55 kD §-3 %
9] wr¥o] s}l oldlulole A H o] A|(dl11520
I ONYX-015)7F ¢AlEe} 7ol ps3e] 7]%5ol
AdE AEAME ofAY o]z} wlarhA]
g FAsle] GAEY] AYE LY F A A
olgty o] EAQ wiZol TAYTH14). F oldlx
vlolg A7} =W ZAQHEE pS3E BAA
7 uwlolgl 22 F4& <AlstEu] ojw EIB 55
kDo| p539} ZAjtste] p53e) wlFAs7} f=dc
(14,15).
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Hog AAX oldliutoj2|A WHolA|, YKL-1¥
A AZste], YKL-19] £ Fo] F4] 4 AX
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Aol 425 AEFEL 25 American Type
Culture Collection (ATCC)ollA F3ticl. o}u)
kutolga &7 wiE AR Elo] WE &
293 A EFE MN=zY otululolg 29 A 7
El %4 ¥4 44 dzg MEFZ o] £33
t}. FHs738Lu, FHs173Wel Q1A A4} A EZo]
I C33A, Hep3B, HeLa, H460-2 Q1] YA EZE
ojtt. BE AEXFEL 10%9 $-elo}¥y(GIBCO
BRL, NY)°] &% DMEM w}|%)(GIBCO BRL, NY)
E g o2 gAY Alpenicillinfstreptomycin (GIBCO
BRL, NY)& #H7}slo] 5% CO.9) EAjs}hol} 37°C 3}
& uiF7ollA] wiekelsict.

2) TH=# OFClicHiOl2{A YKL-19] ®= W
Hio|3H A Ajat

otd:zulold] & El H-9] & EIB 55 kD §4#}
£ ZAAA717] 93] E1A8} EIB 19kD& ¥3HA]
% QA+ primerE A 2H) pXCl (Microbix; Ontario,
Canada)S- % DNAE 3}¢] PCRE <ilsto] u}
ol2i&d A H7INEA 343014 22708 ¥
3= PCR 482 5319 Fig. 1A). ol & 9
3 Wekell BamHI Alfi 4 QAR 4E 4441
5-TTATTGGATCCTTTGTCTAGGGCCGCGGG-3'
£ 5 primer2 BamHI¢} Bglll Q14129 1l 2253
(C:TH} 2262 (G:TE x3tez 274 £AHAIE
€ 49417 5-TCTTGGATCCAGATCTATACAG-
TTAAGCCACCTATACAAC-3"-& 3’ primer2 Al-§
199t PCRE ¢lolA 19 kb A A28 BamHIS
2 A< ¥ Elo] A3 £A% pCAl4 Mi-
crobix: Ontario, Canada)$] Bgl IIE.§jel] AFlA}A
shuttle vectorq]l pCA14-E1A/E1B 19 kD& |3}
QA o] F Xmnle 8 AE ¥ Clale g >]2]3} E1

2 E3 §34A &4 otdixulolzla wE pTG-
CMV (Dr. Verca, University of Fribourgh, Switzer-
land)s} &7 hFZ BISISel AIUAA AR
+E A=EE FE84HFig 1A). HRAFoz
HE] DNAS 3¥E3le] Hindlll2 Xelsle] EIB
55 kDo] &£4% pYKL-191& #<lsla 53g
t}. pYKL-1€ Paclo& Atiste] 293 A|EZo
2d7}sled EIB 55 kDo) 4415l YKL-1 A =3 o}
diicutele] 25 AJ4stgich16). H=F vlolal &
A F4EF ofvliulo|2]A ad-AEl 9 B-galac-
tosidase (LacZ)7} W% ad-AEl/ B-gald} ofAy
Az2E otdlcule]B A ad-XI& 2+ pCAl4, pA
ElsplA/ 8-gal®} pXCl (Microbix; Ontario, Canada)
£ shuttle vector2 Alg3le] Y3l ulyjog )
243} 9} Limiting dilution IEX plaque assay® 7}
7o Az wlolHAE ¢ Balsigla 293 A
EFoA npel 298] A7LE AR AYF
WS sl vlolH AEL 293 MEFe AFAHA
A AR e TE AYST A4 CsCl gra-
dient2 F&3te] £ Feldctan.

3) HIO|HA AHiEs 2|9 PCR ¥4

YKL-1, di1520 9] ad-XJ u}o|8] A& MOI 102
E AT AEF C33A0] HAA7IZ 29 %
Qiagen genomic isolation kit (Santa Clarita, USA)2.
E vlo]H & AlEE ¥gslo] PCRE 9% FY
DNAZ A-g3qich ulolel& AlFe d71Ag
3190114 339 gl 351604 4] 35360) & FslE 319
primer 5’-TTTGTGTTACTCATAGCGCGT-3'2} 3536
primer 5’-ATTCTTTCCCACCCTTAAGCC-3'g o]
|8l AL) 25430014 2563 W 3516011 4] 353601 3l
F3}l= 2543 primer 5'-TGCAAAGGTGGCACTTA-
GGCC-3'3} 3536 primer 5°-ATTCTTTCCCACCCT-
TAAGCC-3¥ o]-§3lo] PCRE S84} $ichFig. 1).

4) Immunoblotting 44

C33A A|XFd] YKL-1, ad-AEl £ dl15208
MOI 1022 ZdA|7]a 29 ¥ i A XE 3
4=8}o] lysis buffer (50 mM HEPES, 0.15 M NaCl,
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Fig. 1. Characteristics of YKL-1. YKL-1 was generated by reintroducing E1A and E1B 19 kD into E1/E3-deficient
adenoviral vector pTG-CMV. 2.0 kb (319/3536) or no (2543/3536) PCR product from YKL-1 genome was
amplified, which implied that as E1B 55 kD-deleted recombinant adenovirus, YKL-1 retained E1A and E1B
19 kD but not EIB 55 kD. A. Schematic representation of the E1 region of YKL-1. All numbers indicated base
position of the wild type adenovirus type 5 sequence. B. PCR analysis of YKL-1. lane 1; mock-infected, lane
2; YKL-1 infected, lane 3; d11520 infected, lane 4; ad-XJ infected, lane 5; pCA14-E1A/E1B 19 kD in left panel

or pXCl1 in right panel as a positive control.

0.5% NP-40, protease inhibitor; PMSF, TLCK, TPCK)
B lysisA]# SDS-PAGEZ A 7|«d¥3l¢t}t. PVDF
membraneol|] THlAEE o] FA)7] ¥ oldlufo]
& Eo] gAel E1A (sc-430; Santa Cruz, USA),
E1B 19 kD (DP17; Oncogene, USA), I q-actin g
A4+ (sc-1615; Santa Cruz, USA)E UX} Az
ECL (Enhanced Chemi-Luminescence: RPN2108,
Amersham, USA)S o] §-3lo] whulzl o] i o4
< 3t

5) YKL-19] 4 ¥ MXE dNE HS

ANzg ofdixutolgire) FAleg HFwY)
$sled QA A A EF FHs738Lu, FHs173We
gl Qlal ¢tA|EF Hep3B, C33A, Hela, H4605 S
MOI 109] YKL-1 & ad-XJE ZeiAF)3 3~4
A1ZF Fel] wie]# A& inoculum$ A3 AlA s
Azg vkl e AY 3847 t] wheksle] wlol
29 FAE FE8Act wiFHat 2AF AEE
olo] MM 9] freezing/thawing2 2 vlo|H AE ¥
Eato] A71E AEstdch YKL-19] 4l o
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7he 53 el A&k YKL-19] % o
7Had-XTeol] €]4F ¥ 7} X% 100.

Mz otdlicutolH 29 AE 445E AF
317 YellA = MOI 10, 1, 0.19) YKL-1, ad-XJ 1
2|3 ad-AEl/ B-gal ulol]&E 4713 A EFo)
Z+zt Aelslglch. MOI 0.12] ad-XI7b A EE
A8l AEAI Aol dolle HMEEE 1%
crystal violet (50% methanol)© & 13 }51 o 243}
o 43t

6) YKL-10| ==4F0ll HAME olx =1
o ME0 ojXes &

A% 6~8F FE AAD F= Aol 1x10A
o) AFYAEZE CBAE ZAAATG. EPo|
60~80 mm’ AE AAsAL wf 1x10° plaque-
forming unit (PFU)8] YKL-1 wlo]#] & =E 2]
AzAZ2 v} T3 YKL-1 vlo]# &
£ ol 7oz A W F%o AR FAR F
ZFoe AAE 2R F%9] 3L caliper
£ o] &sle] Foo & A&RE FAH%lo o}
3 2E AR AEHAHRE mm)’ xFF
mm X 0.523, =3 742 vl o g ulo| A FA
# FEnlesZRE F4E HAek] HE 44

& A

| o
1) E1B 55 kD 24l YKL-19| %4 7

YKL-10] ElA, EIB 19 kD& Zai3}} EIB 55
kDulo] Eo]H o2 4 A% EIB 55 kD 4% 4
A Mz oldlulolH AUAE Lot 7] $l¢
of wloj 2] Aol ik PCR = ZFAE
ol4 ] E1A 9 E1BY] @¥ J4g AFslo] 7
s}t Fig. 1, 2). WA YKL-1, d11520 9 ad-XJ
2 79 2AFY AEF C33A0014 5 nlo]
#2£9 Alg F% DNAste PCRE FFA
AZ9 EAfoIRel F/E EAsglclFig 1B)
El §44E 2% THY + Uv 319/3536 pr-
merE o] &% 7 §-(léft panmel), YKL-1= 2.0 kb

(lane 2), EIB 55 kDa §-42} wa A3} dl1520&
23 kb (lane 3) 2] ok ulolB A ad-XI:=
32 kb (lane 4)¢] PCR A2 7}7] AJAstgict
oAt & pCA14-E1A/19 kD shuttle WE]| & &=
DNAZ 314 € wlolE YKL-13} vl & 2.0
kb (lane 5)2] 4H-Eo] WA =it EIB 55 kD #-3
2} E-o] 2543/3536 primer®] 73-$-(right panel) ad-
XJ (lane 4)9} oFA83% shuttle vectorg] pXCl (lane
5)& 08 kbe] PCR A-Eg AJAslx|ut YKL-1
(lane 2)Z} dI11520 (lane 3)& PCRAFE-E AA]}x)
Z3le Ag $Usgc. £ ad-AEIL o= F
o= PCR 4HE& A4slx] Xslsich(data not
shown). ¢]&]% Azt YKL-19] A4l EIB
55 kD fAAe] dHE 45 UEE HAE
t}. t}2o & YKL-1o] €3t E1A ¥ EIB 19 kD9)
w8 golslr] el YKL-1 B+ ad-AELS &
#E CIBA A EFNA BE DWAES 3+
3ted E1A 5= EIB 19 kD §o] A& o] §3to]
immunoblotting-2- A 8} cHFig. 2). = A} ad-
AE12Z A% A EF(lane 2)9}= Fe] YKL-1
o2 74935 A EF(ane 1)AE E1AS EIB 19
kDo) %4 thzF ANESE 293 (lane 3) T
Ao F U E ¢ F Ao ad-XI =
= dl15208 78 z=AA A elsted immunoblot-
ting& A|3sl= A $olE E1A 5 EIB 19 kDo)
YKL-1 o2 agHo g & wdye =4 3
A8} g tHdata not shown). o] 4] YKL-1& Elo]
245 ulelal & wolAe]l E1A%} EIB 19 kDE
AMEQste] 53 EIB 55 kD F-HAF A& vho]
#& wHolAdE ¥l

2) YKL-19] 2tM|X ®O0| 54 3 a4 =¥
9 79

YKL-198] 5415 #H37] sl A B4
AEZ 9 GAER a28ln ¢4 z2F AEF
293¢ MOI 109] YKL-1 ¥Ex okA3 ulo]a]x
ad-XJZ A7l ¥ A4E vhol# A E Y53
o ZoiHQ G7HE AEsdch 2 A A4 Al
EFoA YKL-19] F4] 5382 293 A E£F9] 1%
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Fig. 2. Expression of adenovirus E1A and E1B 19 kD
protein in C33A cells infected with YKL-1. E1A
and E1B 19 kD were readily detected in C33A
cells infected with YKL-1 by immunoblotiing
analysis. The similar intensity of e-actin in each
lane on the same blot demonstrated that equal
amount of proteins per lane was loaded. lane 1;
C33A infected with YKL-1, lane 2; C33A infected
with ad-AEl, lane 3; 293 cells as a positive
control.

o3l FELE WA ZRiFHE AL [BRY F
A cHFig. 34). ol 7+F FHEFlAE &
HH o2 F40] BAHHS%USE ¢ T UKL
™ 53] p537t Edtiel o2 ¢2{7] Hep3B 9

C33Ao|A 2] YKL-18] FA4& 7+7] 293 A EF 9]

55+3.4%9F 475+37%2 oA Z4A] Ao
A FFolglar ps3v AAYow Al
HelLa i H460o A= 2}7] 16.5+03%S} 2.5+
1.0%9 ¢t £498 ATXTFES Ao s MOI 10,
1, 0.12] YKL-1, ad-XJ, ad-AEl/ B-gal& Z+7] 7+ed
A7 F AFHAEE crystal violeto & o Mslo]
AE A ZE=E BEY AFFig 3B), BF Al

Foll A9 YKL-1 (lane 2)9] AME AH5E ad-
XJ (lane 3)9] 1/1000 & 1 o5tz HolA g &
4= 9lglch. 3 YKL-12 p539] Foiio]Z p53

A
203 |
FHs173We 1
FHs738Lu |
Hep3B | [}

C33A 1
Hela _:::I
H460 [
1 gO 1100
Relative viral production (%)

FHs738Ku C33A H460

Fig. 3. Oncolytic capability of YKL-1. YKL-1 was capa-
ble of replicating and inducing cytopathic effect in
human cancer cells but not in human normal cells.
FHs173We and FHs738Lu are human normal cells
while Hep3B, C33A, Hela and H460 are all
human cancer cells. A. Virus replication of YKL-1
on a variety of human cells. The values repre-
sented three independent experiments, at least. B.
Cytopathic effect of YKL-1 on human normal or
cancer cells. lane 1; replication-incompetent ad-A
El/ 8-gal. infected, lane 2; YKL-! infected, lane
3; wild type ad-XJ infected.

7t v|gAHE Zleg 4eA C33A = Hep3B
A ok wvlojol a9t {FAE HES AXE
AG5E g HAFHAI ps37t AP 22 483
HeLa 3 H4600l41 2] AME A4 532 of Ay el
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vlsled Ygkrh YKL-12] A E Eo] 4H4%e
di15208] 233 FAR A2 ¥=ckdata not
shown). 3} A FHE T4 E5 §4 HART ad-
AEL/ B-gal (lane 1) ¥+ ad-AEl (data not shown)
dAe AE 44 538 A 33 5 ok

3) YKL-19| 83 &3 HF

YKL-18] £ =3 44 538 #9371 A3
o ps3 fAA7} HIRA RS IYE AFFAES
C33AE F=AF AE ¥ P45 FUo 1x
10° PFU2] YKL-1 (4 ¥F) =& AA =48
sled HIBAHAT 59 YKL-1 (H=2P)E F
ol FAY ¥ Fko| =275 BaeglchFg.

A 100 1
—o— Live YKL-1

80}
60 -

40

20 1

Relative tumor volume

~e— UV-inactivated YKL-1

4. 5 BRYo2E YT FF FFFNE
BAEAAR GAEe] AAs] AekAHA F4
o] Aol A JAHE U F IR whd
HzTolAe A5HA FF Aol BAFRL
(Fig. 4A). YT EEFE FFE H &3l HE
staining S A3 A} AT YKL-1E& FY¢
FdelAe Axe] A7 AAF] od wE
HETAAE LY FHANEY F4L $AY
T UK H(Fig. 4B). Y ofdiculole] L ofuitt
WA Fol FAE o] §sle] WA=A LAY
A% A3 YKL- 18 FAE 3¢ & FHWAA
vlolgi 9] FAe] fitd e HUY + U

(data not shown).

12 16 20 24 28

Days after injection

V-inactivated YKL-1

ve YKL

Fig. 4. Effects of YKL-1 on C33A tumor growth. The dramatic inhibition of tumor growth and severe necrosis was
observed in C33A xenograft by intratumoral injection of live YKL-1 (n=4). A. The growth inhibition of C33A
xenograft by YKL-1 intratumoral injection. As a control group, the equal amount of UV-inactivated YKL-1 was
administered. B. The histology of C33A xenograft 20 days postinjection by H/E staining.
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I a

B A3 A oigdoaA 34 4% Az
ol o3 Atk YKL-10] otdiculojd]A 7]
uls 84z} El & E1A 9 EIB 19 kDuto] Al
Aol EAlS WEsol(Fig 1, 2) ARFHog
E1B 55 kD& WX 9+ EIB 55 kD A2}
&4 A2 obdlmute]# 2918 HolFr. o}
dxrlold] A E7Us {2 EIB 55 kD&
p53et Adsled p539] 715E JAlsle opH
otdlxutole] 9] gubgt 4 g8 FFHez 7
QA X A4g FE3E Reg Has b 9l
vh(14,18). pS3= dlRE QA Fool4 FAA
o] 242 Eoddoe] ¥ mdm2e] FHpd F
ZHAQ aglel g8 = 750l AslEe] glm
(19) ol 7 sl A4 X8 F 7€ A
Eoll o X8 #1AE AT Fd 29 F
9] shte|vh(12,19). ¢t 2L JIE A8 F
AL F57] st Elo] £4€ F4] &5
ANz oldlutolH2E miIAAMIZ XEE F3
A5 =Yste] F4 =Yg FHATHE AR
7} guhsiel(3,17,20). A o A EEL v}
olgl a7} U #AdE AX g FHe F3] YR
A FENH X85 BaHE 7| 71 Qo] 4AA
Aol NEARE 7|HstrlolE Ak A
et

24718 EAAE FE317] fsled EIB 55 kDa
A2 &4 otdlxuloldxe FUd Fo| F4
9 Ao obAdA 9 xFE Al 4 w4
2 279 Az Ades =YAFIHE =7t
d557] Azetgch. Bischoff$(13)& EIB 55
kDa W& 23} ofdlwle]BA di15209] gFk
A9E Basga vigo] of#dt otdlkule]s
29} cisplantingt 22 A E FAlol Helge
24 p539] wHel7l A=A o4& dAEE A3
Hog A4¥% ¢ dsg sy, =3
olglgt FUd Fol F4 A4 oldlkvlolsirE
74 5-qFell vl phase-I/Il 4 Algell 3§}

H71AQ X8 AHE 23y o) QUch22). B o
T2 A4EQ! EIB 55 kD |34 £4A Az2§ otdl
ulo]# &) YKL-1-2 SHAIE Ho|F F4] 9 A
X Adsell o] dlis2oar 49e A4S He
th(Fig. 3). YKL-12] QA FHAHE FHsl73Lu,
FHs738Weell ti&t F4] 9 A5 ofA ¥l 4]
] "As) AP 2 AL AEE d15209]
IR FAL FEI vl 4 A ESF
oA 9] YKL-19] F4] 9 AEALFS Jride
2 ZA3tEo] 3] p53vl EdHolY R 4
%1 C33A 9 Hep3Bol|A 9] ulola]L FA]L ofAY
3 ulojzi 29}t FAR £F0lRlt). oj e AAE
YKL-18] QAE 5o|4g HelFw B p53 &
Az YKL-19] 4] 9 AXE 445 709 43
FHAIE AL R ool HAHE C33A
ool et 45 AHRE & o) YKL-19] F¥
o] AFAEFAE in vivodll N E FAY & AAJ
(Fig. 4). ol& A4z HEASs $4 =
T vlol| A= FE AE FolHog FA%
YKL-12 92} 7+ A A=A g2 F4HY F
FAEE FFAAAH FAlo AE AFE FE3}
of FFHo2 F49 HYE LA F U=
Rog ofAZI

ol 4% Z& EAE /A YKL-12 dl15203}+=
Az FH 9 vlol#ixe Aol Xolr} giet.
% YKL-1& Elo] $+33] 443 ojdlcule|ai&
wlElol] E1IAS} E1B 19 kD& )X 9lstod AYAH(Fig.
1A)¥ HbH d115202 A A] E1B 55 kDa (1.5 kb) =
AE FHRAE £4AAT7) Asted AF AL A
g 9 o) § 5= WE FH3ley(13) E1B §A
A4 A5 Axd Ae)7t ek F YKL-19] 7%
E1B 55 kD2] 84%9] 1260 bp (2270~ 3530)7} &4
¥ ¥ulE EIB 19 kDI | A49Y FHEE
EIB 55 kDa9] HARE(Fig. 1A)7to] Z-Fslod
AAdH oz EIB 55 kDao] 4A4% HFelQ ubw
d115202] 73$- 827 bp (2496~3323)uto] AAl=]o]
91}, o] 319/3536 primerE o] 8% Fig. 1B (left
panel)®] PCR 73} YKL-1& 2.0 kb 28] 3 dl1520
9] 7% 23 kb] PCR 4HEo] A4EE Ao E
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