»anl g 16 H
P BEH

EAL R FEH A RBERD

Journal of Northwest University{MNatural Science Editien

£ OO0 http://www.cqvip.com|

Ot 2001
Vol. 31 Nu. 3

s R EFESE DNA BBl S SRR

EE, Ao NEF A

(1 PHdE Y Al opr PETE WY TI0060;2. ML AE MR AWML 3T |

*EEHLR.EE KGR 721600

BLRERLAERE

210029:3. PP

KE. £ 8 RAPD{Random amplified polymorphic DNA Y K 2t & B K & 5 ( Heterotermes uculubi-
abis) ¥ B G X Rericulitermes flaviceps) I k¥ QB AR. ampliceps ), T A & &§ BL(Stvioter-
mes ungustignathus)Fo & dy ¥ @ B (Glyptotermes longnanensis) F 3 H GO LB H DNA £ 54
#ATRTSW., EFRH 0 AAMRINBTHAL AR HERIAFE .5 HaR 6 20
AF#EHNAIET HAFERFBE A~ FEARRAHELR —~HAERRARARNFE~ERENE
A RFEATFEEEREZATHALER., 2 UPGMA TR I BB HARERERHESE
R HARAGW AL RIBLABTRORXESHARNES A UL,

E 8 H-a:RAEFEDNA AL
hES S .Q569. 29 TEFEIRG A

RAPD HiAR R 20 tiH42 90 EA ERER K —R
K FTESHMERA THTVHEAESFIRSES
EEYE DNA, FHAEN R IR T A TR m R
XEMERSHA L. B THEBEARE. GE.F % 4
MHERIR . EFEFXENREACTRIER
HI BB AR .

ALK RAPD HAX 5 R WERA DNA
EEMHRTT S LB RAPD SEARE AR 5
EFHHAHWRMILAORANREXE.

1 #HEAAHE

1.1 B4

RESAONEABEREALH AKAY #F
B mANmMENESRRaAREEHER. A
FABROWMEEWHOEEAERECE. BRiEH
MEWRAAWR Ei1HAERgEH.
1.2 EFHEDNARE.PCRIEBEHEX%

BOaW 3~20 L THRAUBTHRHE R EAL
REE. LS EGHELSHER. BT ED

WA B 8. 1999-01-10
EEHE ST ¢EESHERHMA (K1 2D

TS 1000-274 X (2001)>05-0445-03

MR DNA B 1 C& M.

Bt 5| 4 5 Advanced Biotechnologies 4> 7 4
P VHRENBRET XREFCNTRE, THEEYH
LSRR B EHa . 0T RE,
1.3 HiEabiE

g k4] AL F = 2N AN+ NIt
BFE| MUY B E 45 DNA B BV K N
AMOHMMEE REE.N. BN, A" X
PRYHTEIBER.FARBREZEE HEEFE
¥ode B M A B AL B I A B R AR A A B iR
(UPGMA ) W43 FREH.

2 BREGH

21 SMBERYEER

H 20 ~HNE 95754 ABLl-01~20 8T
AR WA ABI-02,03,09,13,16.17.20 % 7 4
FAER s FORRAESA DNA F7 8. AB1-
04,05.06,07.08,11,14.13,19 % 9 P3| {34
LHANERYG DNA W e ERE . Y

FERN MEE 19658 BAXFEA FALXEHTW. BL. TENERTHER B ¥,



http://www.cqvip.com

- IIn —

LS B RBERD

£ OO0 http://www.cqvip.com|

LIRS

R ABL-06 1 07 T TSI H AT R BE B A LR
HE DNA Y EHLCERBEY  ABI-01,10,12.18
EL I FERKE B GCTTTCGCTCC 3! .
TCT I TGGGACY 5'"CCTTGACGCAS .5/ CC-
AVAGUAGT S BERT 5 B 6 MR EEH
DA HFEN R AR 731876
TR RLBE R HE 43 MR B H KD E 2502
nTichp ZIE]

BT HERAARR&REEEER. N ABL-
PRI H LB F L PEIMT R TR-RBRAK
B T s BN NERBNHEES
INA K EE 22 &% . HERAEZRE/DTH
Ia] %= & .

L2 MEey s RIEXsS

RAPD M4 AR WM RE. 1 #3198
iy LA REP ARHEE R B S30.3%.2
CELAEMRESL 27 9% 3 TREFNER S
Sar T REREMEEL 180K (A SR
AAMAER.M 2 NMRER QLA R ER = @
LR BRA Y. b4 MEI PR s MO ER
HMINAYHREYFHERT ABRAR . SHARA L
S TERHEBONE D AL FRIBESM
EikEE R AR M,

F1L SHAUMNEINRE
Tab. 1 The most discriminatory fragments
of the 5 termite species

8y Ep 5 ¥/¥ERE b
. , AB1-10/870.AB1-12/960,
RAEMEN ABI-12/1 620
L ge ABL-D1/620
" . ABI-10/010, AB1-10/1 110
HIEF S8 ABRI-10/2 240
. e, ABI—D1/1 170, ABI-10/520
W EBSH o p) 0 280, ABIL-10/1 580
[FER SR ABRL-12¢2 670.AB1-18/850

13 MR EAEEMSFREAR

P E gy H R ER AP R DNA
FETRNSR. KR RELA R B S WA
FHAE Fh R B AR R OC R AR R PR R R K R AE
HFEH DNA pERSN I E = E A BRb
ME MR FBLEEE . AANRREAEAHER
Ey ool MRAWRRESBAKBEREME
TR 0 598 200, 486 5~0. 705 9), “E LR
EMER. CEXEERER. EFESKAAK

BHRAYREAMEEEAEERER TR R
22505 0.304 1M 0.381 750,343 6,

F2 sHAWR6TEERAPD FEXEE
Tab.2 The proportion of RAPD fragments shared

among five termite species (6 colonies)

W A I C D E
B 0. 560 2
C 0.6348 3 N 486 0
D NL2R0 0 oo 2 1, 3226
E o450 0,333 3 0387 1 00250 0
F D705 G U585 1 U, 8005 U285 T o im0

oA NE#HAR:R FLEHEAR.C RBERAW
(%D AWM KROLH;E BEAROSF =«
B Ah .

By WA R BT S T UPGMA
BESN THELXERAE LDET . FHIMERERO
WARERARA-E. A SERBONHEE. B
S iBANEE,. £XRHAA 4587 RER
ER--BENTIEERRAER. DBEETAA
WENRAAWMRAWFE P THE., ERES
KA BWE K 30 FH e 3S8F A Rk & X B Bon F
XEEREHMARSRAWEIRFRE X EAZ).
ENEF 4 ¥ Chatterjee F- T BAANR W AED
WIEHRASH BT —EEMART ATEA
RAPD ERITMERBTHFHERBOWT +| 5
HEAAFMA.

K =

UTHE 3 ¥ RAPD £2 A H TaHE W b R R
FEERAZAAMREETR .- BT R EMFRARE
EFFImERHEEFRWRHFECRETRAH
. REHASESHKAS. Black N et al. | RAPD
BARL ¢ FEENSI MR RE 0 T 4 fS R £
XS RAPD HR#TT 6 FOER S KB R. 5%
SREE. SEMEAZEESHFLEIREREL -
B, ZEH RAPD R AT AW KR4
FAT A RAEAWR AR RFETR - BEAAE
BB TE—-ERENESE Bt F 283 #
AFERNAFGREHEREIHETHRAL.
RAPDZERETRAWMEALEREEFXLTHRAER.
H A RAPD $ A Xt B AL 3K 15 7 13 8047 423 17 %
(8 b B8 o #7 R AT B



http://www.cqvip.com

®ay

HEFES. HAREZESA DNA BT NESHERR

£ OO0 http://www.cqvip.com|

— 447 —

[E¥]

B

L

3,711 3.942 4132 4.661

AT BEERE

2473

T

|
3
é -
3

08095 0672105505 03776 02443
B. I BRI E

1 EEHAN 2 ABSALEE) P EHAR 4 EBROK TS SRR ON 6 BEE O,
BFERAERRNK.
B1 s#HaR6 BB NESDNA RER

Fig. 1

XTRAWBEETRFEST—EPFUEE,
REFEHNRSERARAL. —BAA_EXT SR
BB AFEFARER: _BUARAORRELE.
HS5HMANREE AR FEREHE TR
EERAFFERFNEBARERONS BEEH
HATE 4 gy i 3R # AR AL, HE S FRERR K 4L
BEAXLEN AR BB R EF
Mg CERWEE R ANEHESTHAARER
HEBRSHANARRERFHE", BilEE—MH
IWARAMBMENTHRTHREBE, HIHR

The dendrograms based on RAPD fragments and propotions of shared fragments of five termite species (6 colonies)
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Eastern origination of combinatorics
LIU lan-jun

( Deparunent of Mathematics, Northwest University, Xi'an 71006%,China)
Abstract: From ancient magic squares,old examples on permutation and combination,chess methods and
games the study combines magic squares in the ancient east with that in ancient west and lists the thought
and cases about permutation and combination. especially in ancient Indja. and some chess methods and
games in the ancient East. Those methods and games contain some profound mathematical knowledge.
pomnting out that the combinatorial thought came from the ancient east. Lunshu, the oldest 3-magic square
in the world, is the predecessor of modern configuration and design.

Ke¥ words:tnagic square; permutation and combination: combinatorics
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Genomic DNA polymorphisms in five species of termites using
randomly amplified polymorphic DNA (RAPD) Markers
XING Lian-xi',SU Xiao-hong!, YIN Ling-fang',
HU Cui?,CHENG Jia-an?, REN Dong-giang®

1 1. College of Life Sciences. Northwest University . Xi'an 710069 2. Urban Entomology Research Center, Zhejiang Universi-
ty. Hangzhou 310029, 3. The Administration of Forest, Tatbai County. Shaanxi Province 721600)

Abstract. Genetic variation in five species of termites. Reticulitermes flaviceps. R. ampliceps. Styintermes
ungustignathus and Glyptotermes longnanensis was detected using randomly amplified polymorphic DNA
tRAPD) markers. Of the 20 arbitary 10-base primers tested, 4 {20%} were informative and yielded 43
bands that were all polymorphic. Polymorphism was found in different populations of the same species and
in dillerent castes of ane colony, but the difference of the amplified fragments in interspecies was signifi-
cantly bhigger than that of the intraspecies. The relationship indicated by the cluster analysis (unweighted
patr-group method with arithmetic mean. UPGMA )} suggested that Heterotermes aculabiaiis should be
transferred 1o Reticulitermes as originally combined,

Key words ;. termites: genomic DNA ;phylogeny
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