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Abstract

There is much variation in the distribution of white scaling on the abdominal tergites of Aedes aegypti. The C. K. Meek’ s
(CKM) classification system was used to identify and rank eight classes in the abdominal scale patterns, but only seven classes were
found in Taiwan, including CKM1 which was generalized as the type form of Aedes aegypti and CKM2 to CKM7 which were
concluded to be as the pale form. Pure CKM strains were selected by single-pair matings, and genomic DNA of these mosquitoes
was extracted in order to detect the variations in RAPD patterns. The RAPD fragments profiles of seven strains with different scale
pattern were analyzed and genetic similarities were estimated between each two strains using two different statistic methods. The
UPGMA dedrogram method illustrated the relatedness of these strains, and both statistical methods assorted these strains into two
major groups: the type form and the pale form. But the genetic distance between each pair of strains differed using these two
methods. These results indicate that the RAPD-PCR technique is sufficiently sensitive for studies of mosquito molecular taxonomy,
especially at intra-species level.
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PCR) - BR4F iy b &-48 CKM 4 5| 0935 R 5150 &% A 69 AZBR R 38 09 1k 2Ry % ALY
DNA B Bz Al » T A8 Bastis CKM1-7 %8935 B st b 4 B =% 1 —8E 5
Wk AR R AR AT 0 B — B AR XA R R o AT RRGE L =R 83k
BB A RFHAN YR ARFAL (niche) » 12T A &M & H A6 & &6
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1972; Trips and Hausermann, 1975;
Leahy et al., 1978; VandeHey et al., 1978;
Tabachnick et al., 1979; Mogi et al., 1989;
Jupp and Meclntosh, 1990; Jupp et al.,
1991; Kemp and Jupp, 1991)
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Fig. 1. Generalized stages in the graded series of female abdominal tergum of Aedes aegypti from CKMO to CKM7.

Edited according to G. A.H. McClelland (1960).
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Iy &% genomic DNA fYZEHY /7 ik i@ i
Jowett (1986), Ballinger-Crabtree et al.
(1992), Hoy (1994)% 5k B FHIY J7 i8I0
ML - Z2HXAT e B & CKM #li#i%
it 7 HPBIkEE A T I B M % 5 65 HE i
1T genomic DNA [JZEHY o ZXHUAY 5 BEAN
% SR SER 1.5 mL (EEOE T
AN 300 L (457 e (BRI I ks - e
mER P E A TR 1M Z
Tris-HCI, pH 8, 30 uL; 3 M ;2 NaCl, 5 uL;
0.5 M 2 EDTA, pH 8, 30 uL; 10%~ SDS,
30 uL; 60%ZFENEANR > 85 ul; HER K, 120
uL o FABEEHTA 20 pg/ml #Y proteinase
K 1% 5 pL » i 7E 50-55°CH/KIRIE 40 5
i o A 60 pL REEEESTAN (potassium
acetate, 8 M, pH 8) » iR & 5% B AF VKA
30 773 » FLL 14,000 rpm #0020 J3§# - HY
H EEEIRINA 1 mL fJA%% (phenol) » ilfi
> 4 CHYERIE MESHESE 10 77088 > FIIA 1 mL
& i (Choloroform-IAA=24:1) IB&1%° LA
10,000rpm &0 5 77 F (-G /7AW B e
DNA g5 » HU Ffg DNA iR EE —
RIp-Z AL 8 o DL 40 pL )8 M, pH 5.6
(S e S A ke 1 mL (KRS A &
DNA KA » & f2-30°C /D —/ i « 2R 1%
LA 14,000 rpm Fff.C 10 7338 K DNA YU
HEOERYESS s ML 1 mL #Y 70% kg
UEHE O E RN BEERURERY) DNA » B0 E %
WikG » EE IR 2 =R o IR ASEE O S E
BRI R AT RER WG 5T L - U N UUE
') DNA » f§LL 5 pL #) Tris-EDTA FZ{EK
(Tris, pH 8, 10 mM, EDTA, pH 8, 1 mM)
Hi DNA &R > RS 4 CRYTKFE -
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(=) Bl (primer) HJ%Lf

A 11 A 10 {Ef B SRS R
FREFYIH G+C 1y& =7E 50-80% LM
E5lF (H&E > &1t Oligonucleotide
Synthesis AR ARELE) ¥ 7 [H5% (FF—
m e Z BB R B AE L AU
KM 1188 ) 2 genomic DNA SEFTRERNT
i - 38 11 AH5] Ry MBEEZ SR P AIa T

A2 (5-TGCCGAGCTG-3)

B1 (5-GTTTCGCTCC-3’) ~

B3 (5-CATCCCCCTG-3’) ~

B13 (5>-TTCCCCCGCT-3’)

C4 (5-CCGCATCTAC-3’) ~

C7 (5-GTCCCGACGA-3) ~

C9 (5-CTCACCGTCC-3) ~

C13 (5 ~AAGCCTCGTC) ~

C15 (5-GACGGATCAG-3’) ~

C16 (5-CACACTCCAG-3’) ~

C19 (5-GTTGCCAGCC-3) -

(=) PEpkmEIE 2 R DNA-Z A g E X
JE (random amplified polymorphic
DNA polymerase chain reaction,
RAPD-PCR)
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15.77 uL f93EE K> 2.5 uL 2 2 mM dNTPs,
2.63 uL <z InviTaqg DNA polymerase
buffer (100 mM, pH 9 .~ Tris-HCI, 500
mM KCI, 30 mM MgCl,, 0.1% gelatin, 1%
Triton X-100), 1 uL. Z 15ng/ pL primer
solution, 0.1 pl. Z InviTag DNA poly-
merase (0.5 units), 3 pL 2 16-17 ng/ uL
Iz 7% template solution (] 50 ng DNA) s &
BTG _FEYIH (mineral oil) fiiH 584
BEENEY) b o S ER(E Omni gene



temperature cycler (Hybaid Limited,
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27 (Advanced software package, Ame-
rican Applied Biotechnology, Fullerton,
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[ N B SR = W N T TR i
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(A 8¢ B) 3.2 DNA F X8 H - B 771k
B 2 245 B (percentage match,
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SAAEHEA T LI B (2 ELA A (RS e

IR A B 5 B LUy » VRS &
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() DNA JyE& < B H B itk — {8 ([HHS 2K I E Y
DNA J7 B 2B H /A » 73 BE N @A R 8L
{ERSHS 11 fH5 | F g k.2 DNA Fr BRI
o MR R ZER AT HAK - A—/E
FIRHIEE) FHEHIZKE o FREATA dh R B RS Y
7 FE AR R /N B Rl R B 5 AT £ 0 P A AR e
(distance matrices) o fR{BEREHEFEFHEH AN IIRE
Bl 35 E
method using arithmetic average, UPG
MA) #Fiti CKM1 £ CKM 7 F-L R )R
B B FelE (clustering dendrogram) o

(unweighted pair-group

m R

— ~ &i& CKM AV 22 AV R E6HE

E v b T R B 2 S mk A b 1% W R Y
CKM #alfS#IE %A CKM1 & CKM7
FfERE > (HRFBUTER CKMO [F{E#E : 1M
HHE Y a5 R A4 A R — 25 48 Y 16
a4 o 3538 CKM il A1 kit
> #656 3-14 LA 2 A ERI TS 2% CKM
R R o fi AR R U & A
CKM Z5 A {[E 5 A A Y EL SN 26— s e

E B B SR rha] DLSS B[R] — RSl
FirEE AR AR TRk 7R3 CKM R
I ek K > b SR BT 26 AT AR SR 45 R AH
[5] < ¥R Hartberg et al. (1986) 8B {R# -
P P R ) 20 B ERT SR 7 718 [ WS 2 3R Ef IR -1
M2 IE R BA R AL > RIS A
itz CKM 25 1 BRI A Al 283 H SRR 1R HR
GHEBAEST o 1 ENERE AT DI
CKM2-CKMS6 (i % H X% CKM il 5H
ASSFERA > MERRESFA M IRR AT 2
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Table 1. Percentage of selected CKM progeny of each single CKM strain crossing in each generation

Percentage of progeny of single-strain crossings (%)

Generation 11 CKMI CKM2xCKM2 CKM3xCKM3 CKM4xCKM4 CKM5xCKM5 CKM6xCKM6 CKM7xCK]
Fl 82 2.2 16.7 14.9 12.8 10.7 33.6
F2 100 32.6 18.8 18.9 15.2 15.4 37.9
F3 100 32 23.9 235 91.4 % 46
F4 413 24.4 95.6 26.9 32 100
F5 575 36.4 27.9 33.3 2.7 100
F6 88.2 56.9 46.4 36.9 434
F7 100 100 715 39.6 55.3
F8 100 100 100 42.7 45
F9 100 485 100
F10 942 100
Fi1 96.4
F12 100
Fi3 100

MO L Ho At — & & - T AR RISE C AR

'%

Z ~ Bk CKM #ili 3R fb R AY P 22 Z FEHE R IE 2

24 DNA

FI0 140 538 7 {H AR CKM SRR
Je BRI 5% 2 DNA 435180 11 (@5
HE 1T BE PR g R S i A I E o Hop it
1,540 k2 [ERLY) - Eharp#gi Ll B13 5|1
RN AR 12 {5 DNA fir 2350 AR
S tAR s R EZRR DNA FRITE R 5%
a5 BB R AT AL > B LAEH B13 5|18
B ARAIELE DNA F EBHE T2 2R H o
FAM B A ZE P Bk A% R I AE AR
] ~ I ] s e SE 3R e HH B B2 80%
LLER) DNA R B et b o oMb AR
fIER DNA FrE sk B CKM1 A 147 {f DNA
bands - CKM2 75 137 {i# ~ CKM3 45 137 {# ~
CKM4 A 143 {f ~ CKM5 A 141 {f - CKM6
143 {ii] ~ CKM7 15 146 {li - 4lE —Fr7x ©
FH A2 %5 10 (B fgtfrae Jr 5| -FrIiE <

230 HERSE - F=BE =

T CKM2-6 3 fuflil s R e e E vk R 8
f\) DNA Jr B » am B sl i7iE - By
72 Bl CKM1 fll CKMT7 3% » (EX i
(cluster analyses) Wit & DL 47 b {8 5
oo MRUBHEE R R EEY) - /£ CKM1 5%
Bift) DNA F B TS ISR A T
A » RILZ P iriir CKML R —{# &
FIIRERE - MESRE CKM7 fEsg Hizk DNA JFrE
AR AR L CKM1 /) » {HA] DI R CKM7
Bl CKM2-6 j& —HR#ANA] o
VESCR oAl » BAFRI A —f i ARE T B
SRR FALLE » — & similarity index »
H—5 percentage match - FijE H% &%
fil T34 DNA bands | k2 » Mk
L N## g T4 DNA bands | th#% g%
it DNA bands | g pliIe2E - HRRTELET
ST A SRR ARR R » AT E e
MR 72 5L - AR a[ 1S B PR B AR (203
=) o IR - ¥R UPGMA 2
TSP IRE » AT SRS SR A e = Bl Py o
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Fig. 2. Ethidium bromide-stained 1.5% agarose gel electrophoresis of products following RAPD-PCR of seven
strains of Aedes aegypti (CKM1-CKM7) genomic DNA by using 10 primers (A: A2, B: B1, C: B3, D: C4, E:
C7, F: C9, G: C13, H: C15, I: C16, J: C19). Lane 0: 100-b.p. DNA ladder; Lane 1: CKM1; Lane 2: CKM2;
Lane 3: CKM3; Lane 4: CKM 4; Lane 5: CKM5; Lane 6: CKM6; Lane 7: CKM7.

bk e 75 2 e 2 Y eI [ B
similarity index method (SI) £ 542
BT B = 2 fE It percentage match
method (PM) Z/|\» H72FUR IR 1R R T3
W B B AHERE - BIdHE ST py75iEH
CKM2 ] CKM3 254 H 251 » T PM
WA 0.0126 (925 (HEEE Lt —
mRAE C15 F1 C16 Byt & —{il DNA
band FANE] (4 —) » K PM #)J5EEAR
i 7eH BREAR B R SR ARNT ] o @ TE B
RAPD-PCR {5l - AFr IS 8H A
% > [KIAEE HSRAARECH B E th A R © AR
Pl 3E SRR RET 72 AR AN K 2 V)R Ry
RAGR > WFREL TR & A Al REfe A IR
BRHH —E S SR ARRE 7 1) - AEERPT
PR35 B BRSSO A8 o R B9 SR 0 A > ST
Je PM R U7 3k op M il RAH TR - ¥R
CKM2-6 XMl %imE CKML @it otif
(out-group) ; CKM2 F1 CKM3 fZpi—#F »

CKM4-7 B—Ff » SHERARME S o %L
Hartberg et al. (1986) 7 i& {# {5 %t K &
CKM2 #] CKM3 &R K &R S —
{lél % » 1 CKM4 Bil CKM5 71 @ FHRY %
{HAIEE CKM2 ~ CKM3 FHAZEANF] » CKM6
I CKM7 {£i8 —REHPIIBRGRAIESE o 5 1est
A 2% » CKM2 Fl1 CKM3 [ ([ i & &

A NEE IR - Pl A a5k
125 = MR BT A 1 6 4 A LA 1 B R 1%
FEAH > BEIR LB DAL St RE g L A
FBEZS AN o (B E AT Rt — 2 (e 1 HE
W > 7 0 I AR R 256 R4 ol 1 A s R AU o
CKM4 -~ CKM5 #l] CKM6 .~ [t fY 1% i i
CKM2 ~ CKM3 J{ll - MiZEf> CKMT7 HIf3 1t
H AR SRR I T - Aamfesi il b~ &
DRIERESE RO HET - > # i B HoAth B A 1 A€ (i
R AL o B E E B - CKM7
1255 4 UEETERHR R - CKM2-CKM6
AR 7 2 11 A RefmE SR (E1S - P ARG
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Table 2. Distance matrix based on the similarity index method

CKM1 CKM2 CKM3 CKM4 CKM5 CKM6 CKM7
CKM1 0
CKM2 0.0717 0
CKM3 0.0717 0 0
CKM4 0.0629 0.0429 0.0429 0
CKM5 0.0704 0.0432 0.0504 0.007 0
CKM6 0.0769 0.05 0.0571 0.028 0.0211 0
CKM7 0.0865 0.0742 0.0831 0.0519 0.0453 0.0381 0

K= L%M T AR EH B AR MIEHERE

Table 3. Distance matrix based on the percentage match method

CKM1 CKM2 CKM3 CKM4 CKM5 CKM6 CKM7
CKM1 0
CKM2 0.1195 0
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CKM7 0.1572 0.1321 0.1447 0.0943 0.0818 0.0692 0
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Fig. 3. Genetic distance dendrograms based on the similarity index using UPGMA.
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Fig. 4. Genetic distance dendrograms based on the percentage match using UPGMA.
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Use of the Random Amplified Polymorphic DNA Polymerase
Chain Reaction (RAPD-PCR) to Distinguish Variations of Aedes
aegypti based on Abdominal Tergal Scales

Yu-Cheng Su and Err-Lieh Hsu Department of Entomology, National Taiwan University, Taipei 106 , Taiwan, R.0.C.
Chau-Mei Ho* Department of Parasitology, National Yang-Ming University, Taipei 112, Taiwan, R.0.C.

ABSTRACT

There is much variation in the distribution of white scaling on the
abdominal tergites of Aedes aegypti. The C. K. Meek’s (CKM) classification
system was used to identify and rank eight classes in the abdominal scale
patterns, but only seven classes were found in Taiwan, including CKM1
which was generalized as the type form of Aedes aegypti and CKM2 to CKM7
which were concluded to be as the pale form. Pure CKM strains were
selected by single-pair matings, and genomic DNA of these mosquitoes was
extracted in order to detect the variations in RAPD patterns. The RAPD
fragments profiles of seven strains with different scale pattern were analyzed
and genetic similarities were estimated between each two strains using two
different statistic methods. The UPGMA dedrogram method illustrated the
relatedness of these strains, and both statistical methods assorted these
strains into two major groups: the type form and the pale form. But the
genetic distance between each pair of strains differed using these two
methods. These results indicate that the RAPD-PCR technique is sufficiently
sensitive for studies of mosquito molecular taxonomy, especially at
intra-species level.

Key words: Aedes aegypti, abdominal tergal scale, CKM, random amplified
DNA polymorphism, intra-specific variation

S FAREHE IR 2 RIPE DNA B & ARHAR BRG] 237





