#Ha X%

& 4% - DOH90-DC-1035

TEEEEERBRERNAATFERARTE

IELRE CEHNEERARES-MNERENZHERE

PATHE B AREFTAELEAEAT
MREEHFANMMEE

MENE CBRET Bk HIEK

AT 90F 2 A12 BE91 #2 A15 B8

X R RMEEMREE s AREBLEZBERRTHAEER X



# &
— -~ PXHE
S RXIHE

= AX

=k
unf

(1)
(2) HHRTE
(3) &%
@) H#H
(5) &HuEH
6) %3 3k

(7 B %

E 5

(1)
(2)

( 13)
( 15)
( 17)
( 18)

( 22)

£(2D7R



- PR

Ml&EsE - BUNES O ERER > WM BB EE > BHBAFT > B8
24 DNA % B MH

1960 44X, » 44 /I & B (Anopheles minimus) 69 4 & & 20 H 0 6 BB Z BH R &
EEERT EAREGZBAERALENEGHRECRLEELESB AR L
ZAEFB KRB o 1997 R AFRELBES AN G IR RE =+ — B4
SBZERREBMERT - 1998 HEALWEERE F b PN ER S &0
EARHRAV AFTREEH AU ERA AR B %> UB HAHESHE-
Eﬁi@ﬁ%@z@%&%ﬁ%&mEﬁzﬁﬁwﬁ$ﬁﬂ&iﬁ%ﬁ@£%%
RS RAERFARBELZNMATTESR LM GMBHRARE L
EEmRBET+2RE  WBIIBAERZTRMER - A EEEZRT &
—FEBNEEZLENRAEN R —ARES YT - AHEERE SR B
B 6 ERE LS MEL B AAUMESE A 2RI A - A B2
REEBALTTREIVEHNG 6 - RAGFAELERETHDERH T HILE
BEREAL 1998 £ R — R RIEKD - BTHRALIRE ABEHBE - AKE
M ER S R R R FIE A ARG ER - URSBEGERE
(PCRIE BB AR [TS-2 RA L THGYFFARA K ERABEH -
X524 450 bp YR K - ERBTESHML BREMARMERS A
Regiafrttd 99.1-100%, $2 C A ahiafit % 94, 7-95.6% » o sb | B b F 3 ey 5%
INER AR o S RAIAER P o $21998 HREALWHEERE R Z R KM
FERBARE L EH B AR ENER - A ITS2 RE L > Tareyap
FHERREF  BARFHRILHAREE b — 45 FREE AFR C ey
BHEEN B RMEAEHETE S DNA 2R MbfE S T2 0o AN E 8L
NEB 0 BT A 8 AR MR AR

A R R T ’r;"— R e R R e L R T
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Key words: Anopheles minimus, form identification, morphological characters of
larva and adult, internal transcribed spacer-2 and flanking region, sequence alignment
type identification, RAPD-PCR.
In 1960, the larvae of Anopheles minimus were found in the ditches, stream and rice
field of entire Taiwan. The adult of this mosquito is anthrophagic , endophagic and
endophilic. Therefore, it becomes the main vector for human malaria infection in
Taiwan. However, this mosquito was decreased after the island-wide spray of DDT
for the malaria eradication campaign. Lin et al. reported that this mosquito |
distributes only in 21 counties in southern and eastern Taiwan in 1997. Teng et al.
(1998) analyzed the cqmpositions in the water of the larval breeding sites located in
such areas. They found that the NH** concentration is higher than that in Japan.
An.minimus in this island seems to adapt the higher concentration of NH** of water.
They also showed that the B type of An.minimus is dominant form in these areas. |
Malaria infection is an important parasitic disease in Southeastern Asia. It may
cause problems in Taiwan due to thousands of the Taiwanese travelers to this areas
each year. The surveillance of malaria vector is a necessary. In this study, attempt
of collecting larvae and adults for Anopheles minimus we made at several locations in
Tainan, Pingtung, Hualian and Taitung. We found that this mosquito distributed only
in Pingtung and Taitung with low density. ~This indicates that the changes of
environment such as water pollution, plant fauna decreases around the stream and
abundant rain brought by big storm may create suboptimal breeding conditions for An.
minimus. The mosquitoes collected from Pingtung were identified to be A type of
/in. minimus based on the morphological characters of adults and larvae skin. The
DNA fragment containing Internal transcribed spacer-ITS-2 and the flanking region

was amplified, cloning and sequenced for An. minimus collected from Tainan and
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Pingtung. These mosquitoes were identified as A type of An. minimus because the
similarity of nucleotide sequence is of 99-100% to that of A type. This result does
not agree the report of Teng et al. (1998) as mentioned previously. Because the
sequence of same region is not available for type B, we need some B type specimen to
be used for DNA extraction and the gene amplification. This experiment will clarify
the resolution power of ITS-2 and its flanking in the respect of distinguishing type A
and B. The banding pattern derived from rapid ampliﬁed polymorphism DNA-PCR
(RAPD-PCR) also showed that the An. minimus had similar genetic characters as

well.
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PN E B(Anopheles cellia minimus) % & ¥ % £ AR E R B 37910
19020 21) - HRATIESHLHE 800 2R (6)° mALFE M & S > Bl
BEY o ERAERZ GERE (10) - 1960 4K, » 841N B (4dnopheles minimus)
M BREZFHNEEEZHH RERGER T WILERERANENHHN
BAE ZHRAR - IR R ERIRRIRA L > BREEIBETNHILLBRRFI - shie
ERALBRARAHEEERCRABEABRGER SR - RIS EE
MR AZNESERDDT 4% RAFEEABRTHE  sHEBLE /2ol
WE B A L MR B A BIFE S RE  BUNER A2 E IR IR IR
R REMZEAHET 1900 £k AR REE SR RR - BM- LHE
20 BRRSEL Y B IRMONERE S (7) 2 1997 EHRBAE Q0L LBE S AR
BHARRMZERBREBREET 1998 £ELYE CQUHRELBEATIILREE
SHERNEH G RFR ERRIEEEEEAK -6 G BN
EBSZBRMLUHET  FHeREBREEPCRHES -
BRTEEUNMUIERERER - B ERRGEEHEH ESBERN2— -
BB DNESAER —HEEA AR GBEE S0 EHMUINERTHZHE
(17) » 5 R 24N EBHE An. m. minimus B An. m. flauirostris RAA D& - 4%
(26 0 27) BB BB HZMIERTUSHALNEBA - — Ry Afoshin
B EHBIIZ T ¢

A BBUNES

BENE 1B HER GORNES AERER MARLBEL RN IEE -

ok

4Rk 4 % 1 AR R A 1~2 @k e (29/31) A&d —HEEE

N

@B1) -

REFH—AE - ATER - $GRIEEIRETX -

w

sh B IEEE MP)E A 7 (30/32)4%70 & 9 (2/32) -
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B RIBUNER
1. BEAR 1B HREFTER QB)ESAER 331) HABBEHLERE3
R -

2. 4Rk 4 F 1 B~ RIRS—BeF &(31/31) -

3. AT —EE - TR kMek BEERRABRERERS -

4. 4h&SAEES (MP)E L 9 (23/32)3% 11 (9/32) -
BEBTLEERBRRATEBAMIEREERALRNEGHME -2 50 Y
HIEFE T ST VR AR NESCE L R 15 97296 BZEH
B A8 EBE R Z # pp-DDT A B E S fot@iTh 20 £HFBLENE
MEROTRFHENBRAGZ TREEAAENERE LRZAYC) - FA
Bk &Mt SR A A R) - BTRBT R B X An. minimus (X% B tafa g -
kR R ERESAZE REY Mm)itia FRa R A B > varuna
form (V form) stia ERNARZB R pmpﬁ@ﬁ) T#HC B (4>14-15)-
P % & M % f PAPD-PCR #: A TIER (16)

AREAE An minimus, 98 %BHRET R E > Ratanatham ez al. (12) #E %

BlZ An. minimus RALFANGR - AHRE - BERRRAW £FBEELH
Ay REER S 9-11 B B o sk An. minimus B ERE e b Ry R4 E
B A E2 R EHHRAELFR  RAEENBRALERS; B b
B REROBE -

BAERGEESAHELZIIEFTE LR T GHMBEYRARELMESR
TRERTIEY  BFECATHRLEIIBAGRS » QL TRERK
AR BNEBAN RN 6 B2 AR RN KR IRE - By BB R T 0 b
— BB ERZE LA AR AR —BAREZN T -
LB ERSBORELERD B REAAHMZ 1964 FTHRFOBEEH 16
#(6,7) - 18R ¥ & —HEBP An. kochi » A IE 4R G HR B - 1949 F R KK Ao

An. fluritites (2) © 1 SuBC BT A T 8907 » B F MR 2R S S4B R B0 BN
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BE O RAEREHAOTHRRGEGS EMEE > Bt 7 BB LA BB
(Anopheles) R E & (Cellia) » £ K F35|+ 5% :

Anopheles (Anopheles) burbumbrosus (Strickland and Chowdhury, 1927)

An. (Anopheles) bengulensis (Puri, 1930)

An. (Anopheles ) gigas baileyi (Edward, 1929)

An. (Anopheles ) insulaeflorum (Swellengrebel and Swellengrebel de Graff, 1920)

An. (Anopheles) lindesayi pleccau (Koidzumi, 1924)

An. (Anopheles) sinesis (Wiedemann, 1928)

An. (Cellia) annularis (Van der Wulp, 1884)

An. (Cellia) indefinitus (Ludlow, 1904)

An. (Cellia) jeyporiensis candidiensis (Koidzumi, 1924)

An. (Cellia) ludlowae (Theobald, 1903)

An. ( CelZia) maculatus-(Theobald, 1901)

An. (Cellia) minimus (Theobald, 1901)

An. (Cellia) splendidus (Koizzumi, 1920)

An. (Cellia) takasagoensis (Morishita, 1946)

An. (Cellia) tessellatus (Theobald, 1901)

BB\ 2 TR B T B R M B oo B AR B T AR A A L S Y
Rk o FIATAE (1931~1946) B8 T N E B (An. ce. minimus) & ¥ 8 55 50T 46 &
SRERZ ERBI o {24 1947~1946 Chow. et al. Q) BiFta i B & B E 508y
KARBERAEINGFELTRABEES (crithidial flagellates) - B gh48 ] 43
T EERZGRZ AR BETERBELEAEERS EXRTARAEELZ
HEMIE (Plasmodium falciparum) > M B & (P. vivax)R = B (P. malariae)Z &
S1E o S RBA R E SR R B 2 2 5L 60%-86% A
0%~25% « EMRIEERSL > WEREZRCHAEE - A BERYN=
RERSZRXMERRS G ETF IR DB A » BFEUR K T 3 5 1845
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ABEREGHN (1) ROFHBERAERAELI AT EAEBABRERZEER

+ o HeuEBHY T RFER B 69 3% A preciptin test B3 dn 2 R IB 0 BUNEBE 20%%B
Adn o ¥ EREBE 2% BAA(9) o susb R & Z RGBS A ML
Pletschetal. (11) AERER G EAE TR FIWMNFEZRATFRMAEN 80% 5L
NI~ 16% % P EES » FMNE L 0K 89%R T £ E B - Tseng et al.(23)8
3R B O NE BB BT B M AT RRAE (63%) 0 FRIRA 1/4 Z B R R KRAR
B RAbUBGARR - —HETRR I 2R AT HGE -

B R T (TAMRL 1962, 1963)84k 4 » RUMERZFH A RERERES
MILAE —EEHEH T8 A R11~2H - £¥ P 6~7TH10~11 f ; &%
%%245’qumeD°ﬁﬁﬁﬁéﬁﬁﬂnﬁé$%%ﬁmu%ﬁ’%
PESESH Bk FR ERREELZABEFLENTENNY TR - 6HUE
ABES B2EME - HBU—ALREG  BRUAT_ABHEZ - ¢ AR+ A
E_A O AFA S KB+ -ARS  BARZ -

BT ERBUMUMERCAR R BhBRRAEFHEN E BHRENZ— -
RABMEXRFAZHERAMBEZLEE M MERLREEME EE 4%
ﬂ°i®ﬁ&$£&%22%%%lééﬁlﬁ’é%%@%&&*ﬁk%@ﬁ
BREF+7AE KB BARELZTEMKRE - MM NERREANS
B L ABRBERZIAIT  L— RSB EEZIER M5 EHAREK
Rz EESHE —BREZH I - BAHEZBRRRERSE 1 &2H
B MEEHAAA > APCREZEBEMARGIGS » thiisbh BB HAFT]

ReEZHAF -




(3) HMEF %

— - RERSE

1960 R » 8N E B (An. minimus) g 4h & 25N & BB Z 80 R Ak ey

ERT VA REEFRALENEGHEERE R LGS ABYERSSR

WM EEAMMBEAZTNELERDIIT UL REAFERABETHE  »

HREE N ERNE AN G R LB R EFBHE 5 BUNER

FHZE XEREAR  REAZEHETI00 F63b K %48

BR B 60%F 0 88839 8RR EEL (D220 H8% (28)

BHEALE (32) 2RE  MBEZSANGHRARFHEZERREREER

oo FTABAIA R G e EE S T - |

Ed ik - MR 0 A8

B R AR

& RM - RTE AR

JLEM BEK

BIAEALBE PEFETHABEFEERG LK EHREER LM UMRK

BENTRRNE - KA GHE —HOFITRE A RTAT ALY

& HEEKBEARAL UEHMERLERZAR - AAFHLEGEE R

Q& F—ERE RIS wEoh & F RARAR BAKILE B 7N 95%T

—EYFEOERE

= WRELEH -

1. do R dk 0 A EHE 60 AR SR A AR B G BLEE Myao AR £ 6938 38 2 B3 &, DR Ay AT 71
2B HEAG -

2. HKBHE—ERESL  HOUEIN BNL BT SRHBES S > Uik
SHFERBEA REREHLANNBAESHE

= - HFARe e -

1 - 843 6,88 DNA RSB %4 William ef al.(25)2 ¥ ik ke & K94 2
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VW AAR  RERALT  REAXHHE—E2 - AEBTHL -8
#H > hon 300 ul 23 AR (2 4 & Tris-HCI pH 8 100 mM, NaCl 50 mM,
EDTA 50 mM, SDS 1%, Sucrose 17%) s\ s 8 ey H BE& > » FAa 5yl
proteinase K (20mg/ml)- # & » 55°C k55 % 40 min- & ot 43 y1 2 K-Acetate
8M pH 8 » £k E# & 30 min. o f£4% &< # 21 14000 rpm .o 20 min. » 129
LR - N2 phenol X 4Ci24E 10 min. » BA%E
chloroform-1AA » £ 14000 rpm &= 5min. » REB %R - §48 —=%
phenol/chloroform-IAA % 8 2 & & % » AaA 1/10 ##% 2 5M K-acetate (pH
5.6) > B 2EREMEM + HE-20°C KM+ 115545 DNA U b BAE TR E » %
B A 14,000 rpm &5 10 min. » /& FEFRASEBEZ T0%EH ¥ % B
B RETRYENER FH KN 40-50 1| 2 TE (Tris-HCIl 10 mM, EDTA
TmM) > 5D (2 1) bR FE 50 4544 3 ODago » H§ b3t & 22 & B 5 4% DNA
REMBRAENR KB TATC) REHER - |
2 - GEBEARX TS24 ke » BAREAF

HAITS2 rrAe 3 FHhE% %43 T2 u4a58SRNA2 33 &
28STRNA & 5 3% - ABHEFF4TF ¢
tDNAI1: 5'TGT GAA CTG CAG GACACA TGA AC

rDNA2: 5°GGG GTA GTC ACA CAT TAT TTG AGG
4o 8884 R & (Polymerase Chain Reaction » PCR)
PCR 8% % X & & %4 Bortel et al. (2000)- 4 100- 11 R f& 4 &,3% 0.2mM

dNTPs ~ %45 3| -F 10 pmole ~ 4 unit Taq polymerase ~ 1x Taq buffer 50ng Template
DNA - 22 PCR R B4 B DNA #4544tk :

94°C 4 ME(denature) 4 4-4% ; |

B (94°C/30 # ~ 58°C/2 48 ~ 72°C/2 5-4%) 30 k153,

Fig % 72°C3E 4% DNA % 10 548

& A # B 4% A OmniGene Temperature Cycler (Hrbaid® o REERBRAUI R

9



PR BB RS T ST Sy SRR Pl e

JEE M » A 1% agarose gel » f£ 100 K45 T 847 Bk o4 » 2L 100bp 45 4 4-F
Ei%3e 0 wEKBA ethidium bromide & > £ RIPABTRELBLS -
4,4t (Elution ) PCR Z #7649 88 & 4 A Gel Extraction System (VIOGENE » & 5 4
W) B GLshAL B M5k B 2 DNA K B BB MR8 ¥k £ A 1% agarose
“gel #EK4# ° A ethidium bromide $&BRE » #1522 DNA A E&EWITF » Ao
0.5ml GEX B # 60°C/10 485 % &5 A% » # 74 3£ gel extraction column 235 #
2z DNA #4 > 4% 2% 0.5ml Wash I buffer ~ 0.7ml Wash Il buffer 8 » %% B
T1oE: buffer #% % 4273 2 DNA & th K& 4RF#-20C -

BABITRERE (ligation)d B # (BIOLABS)3R #4647 % © £ A pUCI8-T ¥
Ve 88 ( Vector ) » 24k DNA R BT ASRENEH A @B - F 4l eluted.
PCR product #= 1 ¢£1(50ng)##% pUC18-T vector ;& 4 » # e 111T4DNA
ligase(1 unit/ 1) » 1 £1 T4 DNA ligase 10X Buffer > 5% A & & %%&%*ﬁfgﬁgﬁ
10yl ENACRME 12~16 8§ -

BREKSESP 2B EEY Tl /g 10011 Z competent cell
(XL1-Blue) » 24344 » ENKLE20 548 BERANLCKSHEETHRERE
(heat shock)50 £ » 4 iRi&k E#KE 3 4 30 # » HEheA 900 £1SOC 3% %4 (5ml
SOB/2M MgCl, 25 ¢ 1/IM glucose 1251) » # 37°C3 4 1 /85 30 944 » S BR%E
HNEEE AR L EEMEE S % HL4 K ampicillin (100 ¢ g/ml)
tetracycline(12.5 y g/ml)~Isopropyl-beta-D-thiogalactopyranoside (IPTG) (0.4 mMole)
&_5-bromo-a-chloro-3-indolyl-beta-D-galactoside (X-gal) (80 £ g/ml) » 37C E #%& 32
% 12-16 /N 854% 0 Bl 2 A $E A B (insert gene)#y & & & % o

¥ B 2% o5 DNA 4£ A 85 & VIOGENE z Plasmid DNA Miniprep System (Mini-M)
(BHMAMFE) FREBODNA-ZBEHREGT L HHEINNEEHE
#4848 Sml LB 33 4% F (44 LA ¥ ampicillin) » 37°C R &38 4 12-16 85 4% »
9,000 rpm #5548 0 4§ B AR #R #8138 L F R v 250 (11 solution I (447 RNase
A) » vortex the pellet » & Az 250 y1solutionII - &fe ETFiR4E » #H oA 350 11

10



solution Il » 324 » 12,000 rpm &0 5 448 » ¥ L5 R BRI EH Mini-M
column6,500 rpm #1448 » F42 800 > #4504 0.5 ml wash I buffer Aw A
Mini-M column + 6,500 rpm & 1 4% ) 8.0k 0 Av 0.7 ml wash IT buffer #
Mini-M column ° 12,000rpﬁ B 1 48 BRSO 0 12,000 rpm B0 3 48744 o
4% Mini-M column # £ 60°C Z heating block 10 4423 5% @ 2 AMEEL » ke
Mini-M column # £ — #7835 % > soA 50 £ 1 TE buffer # 4 4 g #) DNA - 4275
#-20°C » BA 50 4= 7 #24% % B &£ OD(Optical Density){& 24t H £ DNA B E (D) %
A Dideoxy Chain Termination Method ( Sanger, 1977) - DNA £ K EMA T7
Sequenase version 2.0 DNA Sequencing Kit (USB Amersham) - 3% R B # &4ty 77
%+ 4 BBUR WM DNA 9% 1 » 23] Ta044 » #%32 ¥S-dATP R DNA 44,
RJE » &% fo 4 11 stop solution (95% formamide ~ 20 mM EDTA ~ 0.05%
bromophenol blue * 0.05% xylene cyanol)i® 4 4% » 4R #-20C - HKREH 6%
polyacrylamide F#{BE K - A E X Bk (BRL®> model S2)3 &k 4-6 /1N -
A TRE  RIMMEARTEE  AOUREBRE M SOCKZRE2 o> X
PhosphorScreen (from Molecular Dynamics)f J- 24 |~ By 4 #4737 8 BP <7 # 3% DNA
B3l e £V R B8 XS (autosequencing) A ¥y BN - B &) RF RN
ABI Prism™ BigDye™ Termination Cycle Sequencing Ready Reaction Kit (Applied
Biosystem » Foster City » CA » USA) » 4£ i GeneAmp PCR System 2400 & PCR
# % (Applied Biosystem) #4 B % &R/ BB E K » 3 24 ABI Prism 377
Autosequencer (Applied Biosystem) %47 & S/ B E F & X o
3. M3 DNA #FA4éy %A H (random amplified DNA polymorphism-PCR,
RAPD-PCR) |
HBACRA T+ 10 AR HEBRERARGE5]F  RERERIIGENER AR
WEZAOBESEREASRDNA YAK - FIANSTERTHLLT -
£ 25 pleyRAEEFE 17ng #4ArRDNA- 15 pmole 3]F:2.5 ul # 10 X Taq buffer,

2.5pl & 2mM ANTP, 2unit &9 super Taq o R A& 8% 94°C # {4 (denature)

1




4 548 ; BEOLCROF ~37°C2 548 ~ 72°C/2 5548) 45 RAER ;1B L 72°C 3L

1# DNA # 8 10 4415 A #% Z # 2 % OmniGene Temperature Cycler (Hrbaid® )e

RREHEREBR20u] REEEY » 2L 1% agarose gel » £ 50 tR4F T AT E X047
3t 14 100bp 46 2 2 F 4242 » s E A A ethidium bromide 3 &, » £ EET
PRI RRAR S8k o
W BRSO L FRILRERS
Ffi#% 2| ITS-2 & DNA /5| » i# % GCG (Genetics Computer Group ) » #47

Bt 7| (alignment) B 4% F M 1785494 %5 - 52 BIOEDIT (Ver 5.0.9 ) (2001) 2 X 447
B3k PB4 A MEGA-2 &8 (31) 2 # & 3bE a8 E B ey ITS-2 A5
Rl & B RAR AL -

4% &5 RAPD-PCR &y &l 64 B L A AABI 2 X5 % DNA R &# R E
LA AFRBER G EEGA ER KD - B Arlequin 2000 (35) 4 2 E#
g |

12




s s e e S e e

G) & £

REBRY > BT @RE B NGRS EE L KB/ BA W - TEMH
T3 = :

— KRB BEE LG o B EERE K -

S KBEFGEMEGSA REHRRS R BBAEL IEHARB RN
& o

S KRS G R B RRAEE F & - AR B R g KE — TR 23°C £
% o

W REFRRE BRI EMESFREHFL - |

KBIHFR LA RRE R B GBI ELR = - RS REBRERSD e LR
T REAG L ERAKE TR EAEERAEN AT S - UNERE L
B R BN R & RS R3S e L F 3R] - R BB IR S - )
WEBRARKE 4 & - BREGBHEHENTS o LayEa & oA
B ERRS c ERFRETARMEREES (550 h&E/H) - £& &es
TLeg F MR G RE G R KA R RS - FIEAA ARG E 4 ey wl s
HEITH o HRIFAKBBOIER A RS -
BMPERRENFTEGHET AEKASMG B8 At S0 E
REBSFERARBBREER ARG TP W) S L F R ent B R E
BAK T GNFHEHEMNGZT -85 A BORONER - Lk iR
HAEERGHSRADALNEARE LBRBETAHIBMERGORERT S
AR« BAEBNBREDBNERGHER S » A+ R EGH
HWATER » HGEOBEH -
BHRKEMFENODERER S > BA BOCH A K R TIM T 5 E A4 A

n

L E BB IR 0 FIRE PR EE TR SRR
Bl FABIARSBEGRE (PCRIZAEIZEHEARY ITS-2 & » EH
BlERE - ERFFY 450 bp AR - AARGNF T B — - ARECH®

13




g A 2 CHRRBbH - BWIARUNERM ITS-2 RE L FTHOGFFILHE
ROBHBERRGHB IR - LB RNESI A BR C A a8 E
ITS-2 4 53|69 AB UM S B P R = o B REBTE I AP0 NES S A B ehia{
M2 99.1-100%, g1 C Rehtafitt B 94. 7-95.6% > da st H BT & b R B £ Frb eyl
PEB AR o SRR ERBETZEEL AR -

BAVER RIMBR RS > & ROBOIER L DNA A+ st iham e
3| F44fF T2 #4 & DNA (random amplified DNA polymorphisms, RAPD-PCR)
BEAMGETR  BREE - LERBATERANE SR EBHRIEHNT
BB -

14




4) 3 =

HBMHREADEHRE SO ERSE S HeBbEHAERRE N T -

RBBIIGRE  THRAETH=HRE :

—_—

It

SRR TACRA R 6077 % 6 R RA BAE S B 80 BH 8 08
KBATEREIEERL - o LEFHRABL LA HAMESRE
W BINABABEE - B RN FEEIREE £ e hH A AR EANE
P oo BHAT S LMW AE R EFBRE - RERBFHEL
BB AN EETHEFHRAH - P EALREEEH ST 0B EMK
o EVARAGMRE  SAKRNYTEAERML - RRREE KBS
o RAHE S el RSB GER LTEYELET -

© RXHRI- ARG RUE TREROE  RE M RERERT R

FREEAGARIA » TR B MERSD B EE -

v BRI ERNER G REAE BT - ORI ERRRE

g Aty c AN EEHERBYRERAMLLIFESGR Y » RAEGK
NERTREZRYRLERS TR - SN ENGBBIL  BFARAR
FAED > FRNERHRERHFRIN R IV ELLH -

BB EHERFHOERRS  R—ERBERRENBRFALNHE
BoRMAFNTREOHE  AFHFLERER  HJRE > FHEHRRRL- &
RSB R B Bt R ARG LET ARG EE -

BERABELS TFHRRTHAA LGB - — RSB IBHEFTHAYL PCR

A E IR RATAL—HEWEREITS2 RE L THAFLLAR - &
s R B BT SRR 6 AMER R RBMR 6 RFHEARUIME RS
thE X AR - AABEHRBHERADE - REIEALL9N) #44E > ks

HEFRAABEGHNER AR EB ML, A BHAELE > LEHHE

WE At 58 A 47/54 R 24/41 (32) - AR ENBAT£BA LR &S/

7 o HHE—ER 0 RFTE BERK
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—~AREB HYITS2 RE L » Ty o KB A7 et AR 99% »
FRARREER A 2 23] - A F KA/t H F18w -

BB FHRERARBRER BREHET A VHRUNERCRA B & &
BHEREEGELE -

HREZTLHER > RAACHER B e80NEMIRAR - 385 ITS-2 &
Sk THOSIRAREA - A HEHR A DEAFILS - oh &R
HRRE &% BRREREZTLE R0 ES S BAE M RERES » T
{3 ITS-2 89 /7SI M piid by 3 -
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T R A T T e TN S L A ST A T T A KR G R S R SO e N VW TSR i TN Y A g AR A i Tt DA A s A

(5) &HAREHR

HARFOERANEALENRE AR m A B A NENEEEAEASA
FlHE R RMFERREFRELEHS B RevENR A - ERE8
W ITS-2 REL  THOGBLABRER - B ABFFI L - sboh > KA
KRENE GBNERCRAR D OB ECHARBRTELAARNER+ 5 &
24y -

i7



(6) %4 ik
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REB ﬁi&#’hﬁ’&éiﬁ%%ﬁ¢%ﬁé%ﬁ%DNA§ﬂ%
(RAPD-PCR)# % 7!

DNA R & M &

B Koy B RE4 B R &R
2500 bp + - +
1800 bp + + +
1600 bp + + +
1400 bp + + +
1200 bp + + +
1100 bp + - +

900 bp + - +

700 bp + + +

500 bp + ) +
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GGGGTAGTCACACATIATITGAGGCCTACTTATGAAGTAAGTTTTCTCATGCCACAGGGG
> primer rDNA2 <> 5.8 S IRNA-—-——-- <

CCCACCGTAT-GGGTCGTCA(..‘,GCGTI'ACACG.ACTCGGCCG.GATGATI'CG:I'AACCCCTGAA
CCTGGTCG:ACAAGCCT;:‘:GTGTI'AGT;\GGCTGCC'GGGTATCT.CAGGTCGT(.)CATAGCCGA -
AGTI'CGACéCGTGCGA&)TTGACGAT;BCACCCCC'AAA'I'I'GTAC.JAGTGACAC-TGTACTGCCT "
TACCTTTI'CAGCGCCCAAGGTCCCGGTAGGAGACGGGCCC'I"GCACGCAA'.I'GATGCACAG .
TGCGCTCA;JGTGTFCA';TCAGCAACATCAGAAG(.;-:CGGGCTG.CTCGCCATG.ATGCCGTCCC-;
TACACGGG.CGCCATGT:C\GTTAGAGT.I'GTGTGTAA.\CAAGGATI.'I'GGTAGGC.ACTCAAGAAT .

CTGTACATCGGTCGGGTTTAAACGTCCGATGCGCCATATGCGTTCAACGTGTCGGTGTIC
P— 28 S rRNA

ATGTCTCCTGCAGTTCACA
Primer rDNA1 <

<

Bl —~ An.minimus Z A58 e) 1TS-2 RE L THHABRLAMAHERFT -
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