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AEORMBEABEB —ARER R eE  BRAEES AR R K
o AR R o oA S AT AR ACAREAT B ~ BR 79 o 2
MR ENBELS B2 ER - Bl BAPHRBRELESR
WEARAMER AW ERNNNERE  ABRALEORIERES
WA AR - S B RUNEN B TR AR RS AT T
BAGORM AR BB ANBARY AN LLRARAENS
o METATGRM AR AMBEBHRMT TAM M Ak ET e+
HHE ST ERRE SRR TREALKE AR RRGBHREY
BAUAG IR+ I8 BT AN EIHS 100kb L XTI -
SHOTRUBATLEE L EAAABEATRY S B0 BARESL
WY R b T Bk S ER S~V B 2R ES FinH
fo MikD ~ EAE FAE LK 5 A E 624 - 5 RAIVETE X S8k
WHEEEARFFLH 55 84 % 94.7% #u80.4% » jadntikm ¥
it 4 % 0 FimH A B A BSRE X 2 Baak o) D818 0 M H mrkD &) b A5l 47
BIIEE - FIF - RIS B AR o B R SRR A 8 2
AR FZAGLEMHAENE  BRERER fimH ~ mrkD KB & 5%

PERGRREHAFEHAEMNE  SERETFE LB EASBHKT



TR EAEHERESG - AT E—FIRF MrkD =T 55 Fo B L X 84 B 5 4% -
KA1 E e mrkD KB 24 RFLP 4 % v —mrkDvI] ~ mrkDv2 ~ mrkDv3 o
mrkDv4 » @k mrkDvl #gtefl & (14/19) ERERFHE—FER -
HERMNBAMKD BEEMOBIEATOCEFOREIABETORS
AR mrkD R ARMEN  ERER mrkD KAV B REGAEM
FEHBRM - R AP H G H B Int 407 ~ HCT-8 éafa bk oy 36 Mt
B RTIERAHBERAARSEMELS RS EHkenL s AR

B EE M -



Abstract:

Klebsiella pneumoniae is an opportunistic pathogen which often causes
bacteremia, urinary and respiratory tract infections. In Taiwan, the close
association between K. pneumoniae liver abscess, septic endophthalmitis, chest
wall abscess and meningitis with diabetes has drawn a lot of concerns. The
occurrence of K. pneumoniae meningitis in either newborn or in adult patients
have recently been reported worldwide. Moreover, the increasing number of the
multi-drug resistance XK. prneumoniae urges for a novel means of antibacterial
strategy. In order to understand the pathogenic mechanism of K. prneumoniae
meningitis, we initiated the study by collaboration with Dr. C-P. Fung in Taipei
Veterans General Hospital (VGH). Seventeen meningitis isolates obtained from
.VGH together with two isolates previously collected in our laboratory from
Chang Gung medical center in Lin Kou were initially subject to plasmid pattern
analysis. Diverse patterns were observed indicated that not a representing
plasmid pattern could be identified for the meningitis isolates except that most
of them carry a plasmid(s) larger than 100 kb. Moreover, PCR and Southern
blotting analysis were performed to analyze the presence of type 1 and type 3
fimbrial adhesions, fimH and mriD, and the invasion associated gene ia/K. It
appeared that most of the isolates contained the fimH, mrkD, ialK genes
respectively with a ratio of 84%, 94.7%, and 89.4%. Comparing to that of the
published reports, the fimH-containing ratio is somewhat lower. Whereas, the
mrkD-containing ratio of the isolates 1is ‘much higher. In the mean time, the
assays including yeast agglutination and hemagglutination were carried out to
assess respectively the type 1 and type 3 fimbrial activities. However, the

isolates which do not contain either fimH or mrkD still carry relatively high



agglutination capability implying the presence of a novel adhesin in the isolates.
In order to pursue further the role of mrkD, the PCR products containing the -
mrkD were subject to Sau3Al digestion and the mixtures resolved by
electrophoresis on an agarose gel. Four types of RFLP were identified among
the isolates which include mrkDvi, mrkDv2, mrkDv3, and mrkDv4. Most
interestingly, fourteen of the isolates are mrkDvItype and the significance will
be investigated. Finally. we also tried to measured the binding activity of the
isolates to the MrkD specific ECMs including type IV and type V collagen, and
to the epithelial cell lines Int407 and HCT-8. The results appeared that the
isolates which carry a higher binding activity to the ECM also revealed a strong

binding activity to the cell line.
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AEORFEIREREALEYROABER Rl - BFBARN
NG s~ R AP RIER S o b 3 AR I AC LT -
P 3K~ B o R b AR AR B BRE LA (15,31, 40, 55, 62) 0 4450 % B
AMENEL RRIFABENER A TR FHRBBEAIGAEL -
ARMERARBATCE—R > LERRRBBREM T —EER B
U TREGRMEARGCRBATIRG ) FARME - £EBE PO REMmH
REM  UhaFsd BB RNAY - FHY -2 AR H% - REF
FIHLA F RN R 85 E E h AF G BF K42 8 Bk
RLFFIUG o da Mkt e @ B EAF A 5 E & KAF XAT 8 S AL M AT AR 2 P
B AR | |

AREORMAFARTRAIIRBEEIAEFRE B2 — (29, 44,
45,46) 5 RBRBEARE A 1993-1998 £ 1 » 36 ) HAM X £ 2 55
B ATERBEABALHRS BTEIZZ+= Q1) A Sk
ERERABMAES P oA WUaRS  REEAE SRS A G
ABAR IR XA H R BB ENRER (13,14,19,29) « R LK
A HREMAELERL  DABMBRENAE SR LR ARERG

RM(63) MG TRAELGHGOFENE HARRBALCREAETEHKER



E (22,32,38) RAMAEERMEABREMBER BT FANEBLNS
BRI RACEEAFR B BB R A (26,43,45,46) - 12 > S RXB%
ERAHBRETHSE SEBENER - F8 HINEFRFERBERE
Fohgk (22) BAAEaRMARERBBELASBRBER -

AE BRI R BB EF 845 &8 - 85 %8 (lipopolysaccharide)
RESBECEPARRAENGHMMCEER (52,58) AME LB
BETURBATORWNIAFE  BLH S BR AL

(polymorphonuclear granulocytes) #( % » F -8 & B (K2) REKLEART A
 BHFREFHGRER (49) ARLEGEUE BB (KD & FRE S
SRR RENATERMERACLUAKI £ F 2 A X (50); F5 58
AEBREH@ENRERT BN TREARFHLETLTORFX
HHE galU RERBARESCRRENESIERAELEN (12) AHES
BEEGPATORMAFENRARARRS » BT RATRELALE
G R M XARE TR ARBRMY 5@ (pathogenicity island) Loy % S48 %
AR BTEAEEANRRLEMMN (42)-

AP ta HEE LN BFLRB B2 G NN BERART  BEL
BHERRFRUBGFERE  mBRAGFERBAELLERBRENREER

seteymp) (61) RFEFMFHKI RBH#HALHRTLAGHABBEXNER



(35, 39) #%RAMELBELLE Kim I XHEREETABIFHS
AFRESTHRERXORAEE Ay etk (adhesin) s AEES
(invasin) + #h 8% & (outermembrane protein) %4F (7, 8, 53, 54) ¢ H
WAL  EATORMEFATOARARMEGHRSE  RvE—23
MEAFRLEENE % R TPAAMANLEORF XFA Bk —
BAHBTREIREBEEERRLBARAF (33); VHH LT ORM AT Y
BEARZAURMES  BRALRER A IRER L PR HEER G
e EENARKREGNEER AP A E TR RSB ERA RF 695 M
FHR - BBUR A GRMAENA (27,34,57,60): 3 51 # 56 % & KPF-28
(18) #v CF29K (17) A& 4 RBANFE @M ASERAE M - AENE
B EFALEREAHRE (25) AA TR XA AL TERA LS
RAGEE RGBRBTHE  AURI BRI EEHEARMEETEANR
Ba AERRE L SN ECHERARH LT ORS ST ERES .

HEBRNEE  LALARREARGATRER S BEE R
AR BB o B ST ke RR & 4 (two-component system )
Rt R R — A A S TS AN R B R
£ E & &R (48, 51) - Two-component system & B B & & fv R B HIEE

QR BRBAMEORA L ARBUIIRHME b 8 BAH



ICE R 1% Bagtancsis A (histidine) LeyBt S XL mB TN RAH
BEAARPILBREAL  RBCREREERS (10,59) FLeyRER
EEEAMNERRELKWHAELARILA RN AR Rt ARZARSA
pApfmBaFERAEMN (11, 24) AR FREMmET > UHBEKT
B %42 8 (Bordetella pertusis) #j two-component system #f % &% # (10,
1) BASZ A48T B ARET 2R AN AR &R (24,37)
i XA 4 4 B bvgAS ( Bordetella virulence genes) £ E 4 ; Bl o9 £ A28
A A R g A evgdS (Escherichia virulence genes) (30): HIEH®RE
LERFRALEALTORMERATE D A HERHMM two-component
system ’ ﬁﬁ%\zﬁﬁz % kvgASQR (2,41) #o kvgASII (4) EREEHEA
PAFTARMEARARGARFNEHFER - dNERRLFRBFTF AR E
EHARATHER (9) AN BMESE R AR A RMBER R
FET R @B RR L TR R EAHI BN (9,20) Bk #
THFERTRBUNARBREALEATORNARA I LMB L@z

FTHHRETRAOAZAE - P FRBRLAARER -



MR %

R B R Fotf HRK

AE%E6E LB (Luria-Bertani) 32 % £ &£ % ¥4 tryptone R yeast
extract 3% § BL ¥ (Difco) » MR #8548 & (Promega) “# H R (Biolab)
REM MBI -Tag RAOMBAELL  BAZ QLA BMB LTS
(Novagen) ° M#> Dot-Blotting % Z# 44y DIG-labelling kit fwih g B K
(Boehringer Mannheim) - # % ¥ # 4 kit #2228 (Qiagen) » %
SRl A £5 (Sigma) &R Merck - 3| FAGFF AL ARREARL

TERNEBENEREGBEATSFRY (1,3)-

DNA # #7
KRR o —

ta B 0 BR A SR ERFe 507 488 Kado #v Liu #9435 (36) o
#e b, 8 Fh B —
BB UBSERE Peng EASNFE (50) BMBEEE - ¥ R

lEABRBEDD R BozH M 0.8 A4 lysis 8% (200 mM NaCl
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20 mM EDTA 40 mM Tris-HCl » 0.2 % Triton X-100 > 5 mM DTT » 80 ng
lysozyme) ZEH# 37CHR E 30 44848 w4 pl & &R K (20 mg/ml) £ 50
CTHBER 2R BFFMKE 10 248 FioA 250 pl ¢ dafo R B
Rz 1600 x g B 10 5042 3B S0 pl 9 EFREIHME 1S £
8o ® o S 1000 pl 95% B (-20C) 7 4& B2 4424 16000k g
B 10 548 REER EFR RAKS TS %BRF R 2 R it h 50 ul

TE B R BB 2B RF7-20T -

PCR #Fu RFLP (Restriction fragment length polymorphism)—
IR EE &8 DNA AM0R - v &3 Faasss g ekt (1,3) 48 PCR -
PCR EMB o HAERB TR - U F=AHMEGEAR MkD &

B ARHMBEGEARAEE SudAl 3 WEAE R BRUELEBREKR

Y

RH o

e Rk —
% B8 Sambrook #v Russell &5 F ik (56) > %if#Fn DNA T8k 0 Tik
BagrEsg » 2 20x SSC #HEp e 4t (NC membrane) Lk HREF B4

BAANRT > o ARE 68CH3E 16 /I EF - M4 RBIZ AR blocking XA



PN B MR B B3 A 4 ul Anti-Dig-AP 8 ¢4 20 £ # blocking
Bl ¥ £ ERIER 45 948 AF MR (maleic acid buffer » 3 % Tween 20)
Wikt i Z A duE NBT Fo BCIP &9 sk 8 5% 42 #75% (100 mM NaCl »

5 mM MgCl, » 100 mM Tris-HCIpH9.5) v 2 & -

BB R e KR AF

BERREAR—

4B Adlerberth F A (6) Réa BBOEMR B LM F M (16) 4F % KTk
HATORBEXARELELB ¥ > N3TCT A 16865, A4 BEE
(Saccharomyces cerevisiae AH109) 838 %4+ 30°C - YPD 384% ¥ & 60 18]
B o SRk » 7 96 well U ! plate P9 » B 100] @ik E A FE 5 1 x 10° cells
81 KP (A PBS FkiiiR) L AR BEERE  FEAAOER AN
200 11 BB BHEI 6 x 10cells ¥ Saccharomyces cerevisiae (4,54 PBS
ARFE) REHVERENERT 5 048 BRE 4CAHEPHE 16
B BB REGER -

oo 3R 5k B R 2 —

% 98 4m ﬁ;&:ﬁ;}&%dﬁ%ﬁ%ﬂﬁ- (16) #= Gerlach £ A&gF ik (27) HMALK

FEORMBE A A/ LB PR ITCTFHERA24 /85 > 5448 PBS &
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SRR ER (WEEH 1x10°cells) Fu B 2 #% 4 PBS 5k foiiin > 3
£ 0.01% tannic acid B ¥ 15 54815 3% B A Vs RSB AN 96 FLig U

R > B8 fon 2% D-mannose B R EEE R o

BRESRNFTHRH

K455 8 Sigma HB BRGS0 uM # BB MAE 96 FLE MR E > BN
4T ~ 16 btk 0.1% & PBS-BSA HhZREENE B 2% &
PBS-BSA it #t 22°C ~ 2 /8§ » $34K Sebghati £ A& H 7% (57) Atk
2 0.1% ¢ PBS-BSA #Maes @k (HEEH 1x10cells) » ;A EH
22°C ~2 /oo Btk 0 3% 0.1% 4 PBS-BSA # %k =R AwA 0.1% & Triton
X-100 B R BB SSEEMBREBRAZFIMBEERN LB Fir 1 # 37°C B H&

BITEEH-

29 JL PR R 05 1 R

ﬁﬁm&%@wﬁmmm(hmmmmm’%Aﬁ%%%mmﬁmaﬁm
AREARGEGTRE > @ HCT-8 MM AMMA RS T EMAA 5 Int-407
'%%%BME@%Q&@NM&M'EMmMMMHQMﬁHO%%%¢ﬁ
FP BB AEIIC  5%CO &9 5 %4 ¥ o %K Favre-Bonte A (23)

#o Giannasca F A F ik (28) 0 HAIAM kN 12 Lé3tFn d
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BHEEZ0% & (100 8eie) APBS k=% WA 2 EHRL LFH
AR BBt s|s 130 898 (54 2 % mannose & LB
BAEEP) £3ITC-5%CO 0354 1ok APBS =k B
Aax 0.1 %) Triton X-100 45 5484 RUER L B RELRIIHEL

3% SUCH-
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1. GEog ikt %
B G RANERABLESF UETHEHRATOREE LGS
Bk = %A VHmI-17 - R THABAHEENI  KFIBR—F 4
BHERARABR BGES - B> dNTH T £ PhoA st
RERES AR 0 B bR T ek bk PhoA 6hiEH » K RF R L
SRR B R AR - BTHTAA R \Z‘ﬁé‘)@% ﬁw’iéﬁ‘%
FERFHRABRPHRETARATORAME L 58K CG25 70 CG28 4 4
HEBRE  BFALATRERTARGHBLCGB RAS —HBa -

2 B T
#4488 Kadoand Liu #9%7% (36) s&EE L@ THRY  AMEFRE
ARG TRUVLARAK  ERwBl— - MR T VHmM2 fo CG28 4h > 74
HHRE X 58kl HA 100 kb R EMEH » AMTURELEABRS T
BT HET=H -

3. F—HEREF G FimH KB 74
EITFORBAFOADOARMESHRE Ay ¥ — &S FimH &
FRAELEFAMETAORE T (52) - £#MAH A T8 E LA R4 FimH

3lF4 (1) MEEHEHRUPCR 58 » B LfimH BIRst > RaT R
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HEMER-~SHER BRERLRESHEHK CGRR ey KR
VHm2 » VHmll 2% fimH KRB » MiELE5snmH AR ey bsls
84% (ol =~ -~ B =) -

4. E=FIFME & MKD 59K B 1
RAARBRIBOATORERTHEZRERE G AUE S
HEAHRBABRREEFESGEMME (52, 60) wBw - BA » &1
ERATTATORME L BEKRREE kD KB - RA K&K
VHmll RAE MrKD 9K H - B+ B ETHBTALEBR LML
94.7 % o

5. BEXBAE G IIK &9 KB
% Ea kP 1K 4 Bartonella baciliformis NME 4z a3 KEBENE &
IalA (47) FAAMGBEEHE(S) AP ABRAKI BE X AHRRAEE
& YdgP (8 )& A% LA 98 % mara o FRIA » BAMAHF Lk Bk TalK
ARG H  BERpEX E]-t'ikﬂ%}iﬂﬁ%ﬁnﬂ{i& EaRoY S E 3
CG28 fo BB o fEbk VHM2 A2 F E G AR B o 8kT A alK
A FE ey A 89.4% o

6. MrkD K A RFLP %%/

FE=AumMEaN AR EC s $M-mrkDcl ~ mrkDc2 ~ mrkDp
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mrkDv1 ~ mrkDv2 ~mréDv3 ~mrkDv4 (1) Bt &4 A Sau3Al 85K
4 PCR e ey mrkD £ B R B AR AT BB X Bk
= % 8% mrkDvl ~ mrkDv2 ~ mrkDv3 ~ mrkDv4 @ KR > A $H +mk
34 # mrkDvl -
7. BEAEF R stn B AR R
—BUBEFHRERRE —AE LM e97EH(6) Ao 2% D-mannose
W a KRR RRNENAFZRRER M ENR (27) R AR X
BRETUSRBEERRRERME A BRI E — - Z AR E
GRAEFHEATILE TRERRERBARGE BLFEHAME -
8. BB & 1 P MR ‘
ARG mrkD ZRRHE W - ZHNBREREGHE FEARMEN (57) %
e 8 mrkDvi~4 1B B R SN EN L R o B /> T LA 3R mrkDvi~4
ARRNEBREQIMEN R FBHAIMME > MA P VHM2 » VHmS ~
VHm6 & VHmS #1885 %& & A A M4 S VHME & VHmS # ¥ w -
ERBREAHIEMERFBELE -
9. da s ARG B
RNAEORBAETERASG LI RBER  REBATHRARBEIATS

KREEGBARERX D amI e (61) AR E@B%
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Int-407 - HCT-8 A % - TR S 8k > B CG43 - 1B
A8 XL1-Blue A 8B4 - X T8+ » VHmS ~ VHm6 A VHmS #
Briftmpatk nt-407 - HCT-8 9 F AR Mae ) B R EZ O 8GEME

M EEM o A4 VHmId B CG8 e F R B e EH o
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HRRE:

B EAREERABF O WELA SN AT S R LB MR
x%ﬁt EABRMSHEHRGETREY  F-ARE=ARMEGRAAFRZ
NEGER K a5m FERTHART ARG RE T REBR KRR
HEMN  dTRER BMEAINBELFERASZEFR A - F24F
HEGFWEANZTEGEE o 53 %i& 84 % 94.7 % 89.4 % H + VHm2
RAA fimH %o iglK A8 - VHmll REH fimH fo mrkD %8 o dngl ik
HEREBRY  BREATHEILES K%Q’ﬁ%%ﬂﬁiﬂﬁb’iéﬁﬂﬂ% A AF i —
TR EERIAFTE KN TUERMNET ARSI ERFRAT RS
BtZA o EERFER > BATESBEMESOTRERRER 2
Rt ABTE+CHEREAN IO O ERBETARIRTRLEELA
g ANBRPTRELZF MV ATERMXITE CGA3 v LHREFE
BB 200kb hFHEM HLEFRATFHRER AN AME—F K
i R BAHEE & mrkD RFLP 842 R S5 EHbplty
mrkDvl R BAHH R > BIEZ FRBLDERE & mrkD SEYLE
HF A E coli AR AARBEFE mrkD KB ﬂﬂfﬂlﬂiﬁfi‘é_l;éﬁﬂ M AR

S M A REE BB RE G SRR R BB
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gt VHm6 #» VHmS # ¥ w - A B R E G RBAMHER LR » 4%
TUEAFRBFRRWESHHE L MiaE 4 » VHmS Fv VHmG # Int407
fo HCT-8 tmpa sk M 22 M > LREEMBBEAAH Y AL -
AR BN THESFRIGERARBAR S W EACTLERER TR

BERE R TR IRME > SRR TEBRRY B -
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3l F& - 71 (5-3")

InvOl(lalk £®)  5'-CGGCTGTCACGCGCTTTIC- 3
mv02(lalk £ B)  5'-GTTTAAACGCGGCGCGCT- 3'
SL0077(FimH & H) 5-ATGATGAAAAAATAATCC-3’
SLO078(FimH £ H) 5’-GAACGCCTATCCCCTGCGCC-3’
SLO079(MrkD £ H) 5-ATGAAAAAACTGACGCTTTT-3’

SLO08O(MrkD 4. H) 5-CGCATTAATCGTACGTCA-3’

R R T ATER 2180 3] T 89 5
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ik Type 1 fimbrial | Type 3 fimbrial MrkD Yeast agglutination MRHA
(% 1) 0. 58) adhesin adhesin variant (Bmmiies) (BRRMBIEER)
(fimH) {(mrkD}
CG25 (+) () 12! 1/16 (-}
CG23 (-) (+) V4 1/16 1
VHmI (6635) (+) (+) \4! (-) 1
VHm2 (6277) ) ) V2 -} )
VHm3 (6613) (&9 ) Vi ) ()
VHm4 (7780) (+) (+) Vi 1/4 ()
VHm3 (8811) {+) {+) V3 1/16 1/4
VHm6 (7622) (+) (+) \%! 1/8 1/8
VHm?7 (3845) (+) ) \! (=) 1/2
VHmS (6565) {+) {+) Vi {-) 1
VHm9 (3553) ) (+) A4 ) )
VHm10 (8938) (+) (+) V4 1/16 (-)
VHm]11 (5081) ) () (=) 1/8 12
VHm12 (7585) {(+) &) Vi @) )
VHm13 (3771} (+) (+) Vi () ()
VHm14 (4078) (+) (+) \4! (-) 1
VHm15 (6541) (+) (+) \2! (-) )
VHm16 (6640) (+) (+) Vi 1/8 &)
VHm17 (7681 (+) (+) Vi 1/16 ()

R BB R EBRFIESH -
T ARE — RRE
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R EADARYT )OS SRR TAR -

M FF Z4E % Erwinia SW2 '’ Lane 1 ' VHm7 ’ Lane 2° VHm10’ Lane 3 VHm9 ’
Lane4 - VHm14 '’ Lane 5 * VHm14 ' Lane 6 - VHm1l ' Lane 7 VHm1 ’ Lane 8 -
VHmS °



(®)

B AT ORBEX ;&SGR FimH A B4 THkE -

# A fimH 3] F 45 PCR 247 > #4514 730bp 89 4 B #7 8847+ - M : DNA
Aok Co EfEdlm: % imH LBy E3 > (a) Lanes 1~3 ' K &S
B4 CG25 - CG28~CGA43 s Lanes 4~10: #4424k VHm1~7-(b) Lanes 1~10:
# i o bk VHmMG~17

B=: a7 RXIBLEZEARFimH EBHH -

AL 0.8 %F X AP 26y PCR A4h ik Ep 2l s b 4 B & DigfimH F 4f

TR M DNAANMEEER C: BiEH: #% imH ARG TR (a)

Lanes 1~3: & & 2 &4k CG25~CG28~CG43 2 Lanes 4~10: 2 48 4884k VHm1~7 -
(b) Lanes 1~10 7 %40 5-#:$ VHmMG6~17
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B A FORBEX>8GH# MrkD £ 8 & 404 kE -

FIBA mrkD 3) F %4 PCR 445 » 348 700bp #9 K i #T8EFF7 - M : DNA
APBREE C: Eiedlia: BB mrkD A& E# > (a) Lanesl~3 : /&4
Bk CG25-CG28-~CG43» Lanes 4~10: F i 24k VHmM1~7 (b )Lanes 1~10 :
R 4858 VHm6~17

BE: TR RN EEARMKD B &>H -

A LR 0.8 % % TAE A e PCR &M i p 2| s b s pg - & Dig-MrkD
EHRZTER M IDNA AR RERC: EiEda: BF mrkD ABAGE
#% » (a) Lanes 1~3 © & & %84k CG25 » CG28 ~ CG43 » Lane 4~10 © H4a 54k
# VHm1~7 - (b) Lanes 1~10 : %48 4 & # VHm6~17
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Mx:AFORBERIXSEAR DK ZAGSH TXE -

FI A ialK 3] -F @4 PCR 4#7 » 35435 B & 750bp 9 K o #738A7-®* - M ! DNA
FohEmonsn > Cl B K ABe 8 0 (a) Lanes 1~Lane3 : &
B Eadk CG25 - CG28+CG43 » Lanes 4~10 : B4 438k VHm1~7-(b) Lanes
1~10 : 348 4584k VHmM6~17

(a) ' (b)
Bt 78X 2uigd LK AEHGYF

#8 F ik 48 0.8 % £ kB 4#key PCR Z 8 Ep 2] si b4 4 88 - Dig-ialK 4t

LM E -MIDNA R PERER C: sl ME K ABH TR (a)

Lanes 1~3: & & 4 ## CG25-CG28~CG43 ' Lanes 4~10: % ta /-3 VHm1~7-
(b) Lanes 1~10 : %48 484 VHmMO~17
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M VI V2 V3 V4

BA: E=AEHRES MrkD £ B RFLP 5% °

% HPCRAF 21 ynrkD & 4 + ASau3Al A1 BB B4 2% % B Tk 4R - M DVAK
AR RIER > Lanes 14 ¢ v, v2, V3 VARER T Bl prap R B 2

(V3]
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