Nhirng vén dé chung

SINH THAI HQC PHAN TU: MQT SO VAN PE LY THUYET VA
UNG DUNG THUC TIEN

vU BINH DUY , LE XUAN PAC "V, PHAM MAI PHUONG
1. MO PAU

Trong ba thap ky qua, cac k¥ thuat di truyén phan tr ngdy cang tré nén quan
trong d6i voi cac nha sinh hoc, dic biét khi sy da dang clia cac cong cu phan tir ngay
cang tang 1én [1]. Ky thuat phan tir 43 c6 mot tac dong sdu sic mang tinh cach mang
trong nghién ciru sinh hoc [2]. Cac nganh chinh, bao gém sinh hoc tién hoa, co s
sinh hoc bao ton hién dang sir dung nhit quan cac cong cu phan tir. Mot s6 nganh
tién h6a gan nhu hoan toan bi rang budc v6i phuong phap tiép can phan tir (vi du: hé
thng phat sinh chﬁng loai va phét sinh dia 1y). Trong khi d6, mét sé nganh trong
sinh thai hoc phan 16n di bo qua cac ky thuat phan tu, ngay ca khi viéc s dung cac
phuong phap phan tir c6 thé giup giai quyét mot sé van dé sinh thai tha vi nhit cua
chung ta. Ung dung cac ky thuat phan tr trong nghién ctru smh thai hoc va sinh hoc
tién hoa c6 thé cho chung ta hiéu biét vé con dudng phat tr1en cua linh vyec sinh thai
phan tir ké tir khi bat dau. Nhimng gi chiing ta thuc sy mudn biét 1a mirc d6 ma sinh
thai phan tir hién dai giai quyét cac van dé sinh thai lién quan dén qua trinh tién hoa.
Trong khi sinh thdi hoc kiém tra cAc mo hinh va qua trinh lam nén tang cho sy phan
bé va sy phong phu cta céc sinh vat trong moéi trudong cia ching [3] thi sinh hoc
tién hoa lai di sdu vao kham pha cach thirc ma cac dic diém cua quan thé thay doi
qua khong gian va thoi gian, bao gdm hiéu dwogc vai trd cta cic yéu td moi truong
va di truyén trong viéc hinh thanh cac mé hinh da dang sinh hoc [4].

Ung dung cac quy luat di truyen va k¥ thuat sinh hoc phan tir vao nghién ctru
sinh thai dé hinh thanh mot huéng tiép can méi cta sinh thai hoc - sinh thai hoc
phan tir, lam cho nghién ctru thyc nghiém sinh thai di siu vao cip d6 phan tir. Sinh
thai hoc phan tir ¢6 lién quan dén linh vuc di truyén bao tdn, mdt linh vuc cua sinh
hoc tién hoa [5] va gan day 1a tmg dung k¥ thuat di truyén vao giai quyét cac van dé
trong sinh hoc truyén théng (vi dy, nhan dang, dinh dang loai, bao tdn va danh gia
da dang sinh hoc, mdi quan hé di truyén giira cac loai va nhiéu ndi dung trong sinh
thai hoc hanh vi). Su két hop giira Sinh thai hoc va Di truyén hoc di tré thanh mot
cudc cach mang, boi vi cac phuong phap, cach tiép can trong di truyen hoc ¢6 thé bd
sung dé giai quyét nhiéu van dé trong sinh thai hoc lién quan dén quy m9, thoi gian
cua mot qua trinh sinh thai. Vi dy, cac nha sinh thai hoc ly thuyet nhin nhan thién
nhién qua cac mé hinh ting truong giita dong vat it thit - con moi va ting truong
quan thé trén quy mé hang tram thé hé, nhung dua vao di truyén hoc ma quy mé nay
c6 thé dat t6i hang ngan, hang tridu thé hé [6].

Tuy nhién, hién nay anh hudng cta cac k¥ thuat phan tir trong nghién ctru sinh
thai hoc van con han ché. Cac cong bd trong 25 niam qua tir cic tap chi Sinh thai
hoc, Tién hoa va Sinh thai hoc phan t tiét 1o rﬁng pha‘in 16n cac nghién cuu duogc
cong bd dudi cai tén sinh thai phan tir trén thyc té 1a tién hoa trong ty nhién va co
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tuong dbi it cic nghién ctru sinh thai c6 két hop cac cong cu phén tir [2]. Viée thuc
day, mé rong va sir dung rong rdi cac ki thuat phan tir trong nghién ctru sinh thai
hoc mang lai nhitng lgi ich khong nho, dac biét trong mat s6 linh vuc nghién ctru
sinh thai dﬁy htra hen nhu sinh thai hoc hanh vi, sinh thai tién héa, sinh 1y thuc vat...
Vay nén, nham hiéu rd hon vé linh vyc sinh thai phan tir va phét trién ing dung rong
rdi cac ky thudt phan tu trong nghién ctru sinh thai hoc, trong bai bao nay chung toi
tom tit nhirng kién thtrc co ban va cach tlep can ing dung céac k¥ thuat phan tir trong
nghién ciru sinh thai hoc ciing nhu di truyén quén thé.

2. CO SO CUA UNG DUNG KY THUAT PHAN TU TRONG NGHIEN
CU'U SINH THAI HQC

Vat liéu di truyén duoc truyén tr cha me sang con cai theo cach co thé du
doén duoc va day la 1}’1 do tai sao cac chi thi phan tir cho phép chung ta ¢ thé suy ra
moi quan hé di truyén cua cac ca thé [7]. Trong sinh tha1 hoc phan ti, viéc tinh toan
cac mdi quan hé di truyén thudng co tinh dén viée truyén cac alen cu thé qua hang
tram, hang ngan hodc tham chi hang trigu thé h¢. Co mot céu hoi dugc dat ra la: Lam
thé nao ma cac vung gen khéac nhau dugc truyen tir thé hé nay sang thé hé tiép theo?
Khong phai tit ca cac DNA déu duoc d1 truyén theo cung mot cach, va viéc hiéu rd
cac phuong thirc ké thira vat liéu di truyén khac nhau 1a rit quan trong giup ching ta
c¢6 thé du doan cac vung DNA khac nhau c6 thé hoat dong nhu thé nao trong céc
kich ban sinh thai va tién hoa khac nhau.

Con céai cua céac sinh vat sinh san hiru tinh thira huéng mot nira DNA cua
chung tur mdi bd me. Chéng han, trong mot sinh vat ludng boi, sinh san hitu tinh,
trong bd gen nhan s& c6 mot alen & mdi locus dén tir me va alen khac dén tir bé.
Diéu nay dugc goi la thira ké ludng cuc. Tuy nhién, ngay ca ¢ cac loai sinh san hiru
tinh, khong phai tit ca DNA déu duoc di truyén tir ca b va me. Hai truong hop
ngoai le quan trong 12 bo gen ty thé (mtDNA) va lap the (plastld) Ca hai déu 1a gen
trong t& bao chit hay gen ngoai nhan, ngoai nhiém sic thé. Ty thé duoc tim thiy
trong ca thuc vat va dong vat, trong khi lap thé chi dugc tim thay trong thuc vat.
DNA trong cic bao quan thudong xuat hién dudi dang cac mach vong xoan kép, c6
kich thudc nhé hon nhiéu so voi ADN trong b gen nhén, song lai chiém sb luong
l6m. Cac chi thi phan tir tor bd gen ngoai nhan, dac bi¢t la mtDNA dong vat, da rat
phd bién trong cac nghién ctru sinh thai boi ching c6 mot sé thude tinh hiru ich
khong tim thay trong bo gen nhan.

3. MOT SO KY THUAT SU DUNG TRONG NGHIEN CU'U SINH THAI
HQC PHAN TU

Su phat trién cua smh thai phan tr c6 thé dugc xem 1a song hanh voi nhimg
tién bo trong sy phat trién cta coéng cu di truyen cac chi thi phan tu. Cac chi thi
phan tir (molecular marker) hay chi thi di truyén (genetzc marker) 1a cac dau hiéu,
hodc cac dac trung co6 tinh phan biét giita cac ca thé ciing nhu ca cic nhém bac don
vi phén loai cao hon. Uu diém 1a nhiing chi thi nay khong dua trén hinh thai bén
ngoai ma la dya trén su khac biét vé trinh tu gene cua mdi ca thé sinh vat.
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Ké tir khi chi thi phan tir ADN dau tién dugc phat trién va tmg dung cho dén
cubi nhitng nim 90 cua thé ky XX, hang loat chi thi phan tir ADN hay con goi 1a chi
thi phan tir dugc ra doi: chi thi da hinh do dai cac doan cit han ché RFLP
(Restriction fragment length polymorphism), da hinh DNA nhin ban ngiu nhién
RAPD (Random amplified polymorphic DNA) [8], chi thi trinh ty biéu hién EST
(Expressed sequence tags [9], chudi lap lai don gian SSR (Simple sequence repeat
[10], da hinh nucleotide don SNP (Single nucleotide polymorphism) [11], vung gitta
cac trinh tu 1dp don gian ISSR (Intersimple sequence repeat) [12]... Cac ky thuat
phén tir ADN tuong ung duoc xdy dung dé phat trién chi thi phan tor ADN cho
nghién ctru da dang di truyen phat sinh loai, phan loai, danh du phan tir va x4c dinh
gen; cho chon loc ngudn gen va chon glong nho chi thi phan ti. Khong c6 chi thi
phan tir ADN nao hién c6 thé dap tng day du tat ca cac yéu cdu ctia nha nghién ctu.
Phu thudc vao ndi dung nghién cuu, dé chon chi thi phan td ADN phu hop véi dac
tinh can thiét. O Viét Nam, mot s6 chi thi phan tr ADN duogc bat dau sir dung tu
cudi nhiing ndm 90 ctua thé ky XX. Tuy nhién, viéc st dung con han ché vi méi chu
yéu st dung cac k¥ thuat nhu RAPD, ISSR, SSR, RFLP,... trong cic nghién ctu da
dang di truyén va danh gia ngudn gen [13+19], 1ap ban do gen [20, 21] va chon
gidng & thue vat [22, 23].

4. TIEP CAN VA UNG DUNG TRONG NGHIEN CUU SINH THAI
HQC PHAN TU

Sinh thai hoc phan tir 1a mot cach tiép can lién nganh d6i véi mot sé cau hoi co
ban nhat trong nghién ctru vé sinh vat hoc. Mot so nha khoa hoc ngay nay coi d6 la
mot "cach tiép can" duogc thuc hién trong mot s6 truong hop dé tra 16 _mot s6 cau
hoi vé mot chu dé nao d6. Tuy nhién, hau hét cic nha khoa hoc dong ¥ rang né khac
v6i cac nghién ciru khic vé sinh vat hoc. Sinh thai hoc phan tir dugc dinh nghia la

"img dung cac k¥ thuét phan tir dé giai dap cac cau hoi vé sinh thai" [24]. Cu thé,
sinh thai hoc phén tir 1a img dung cac ky thuat di truyén phan tir dé xur 1y cac van dé
nghién ctru ve sinh thai, sinh hoc tién hoa, bao ton sinh hoc va sinh thai hoc tap tinh
[1, 7]. Su phat trién cta cac chi thi phan tu da dan &én sy bung né trong cac nghién
ctru su dung ching dé giai dap cho cac véan dé lién quan dén mbi quan hé giira cac
loai, dén lich str tién hoa cua quan thé...

Trude hét, vi cac phuong phap sinh théi truyén thong dwa trén cac quan sat truc
tiép cua sinh vat, chiing thuong khong phat hién ra sy bién d6i t1em an trong cac sinh
vat khong anh huong dén ngoai hinh. C6 thé cac sinh vat xudt hién giong nhau vé
mit vat 1y trong khi biéu hién nhleu su khac biét di tmyen dugc tim thay gila cac loai
khac nhau. Cac bién dj di truyén vé co ban chi c6 thé dugc phat hién bang cach so
sanh ADN. Hon thé nita, cach tiép can sinh thai hoc phan tir trong nghién cuu di
truyén quan thé khong nhirng gitp phan biét duoc cac ca thé véi nhau, ma con co thé
giup tim xem gitra ching c6 quan hé huyét thong hay khong. Nhing thay dbi vé gen
va tan sb gen trong quan thé theo thoi gian tién hoa rat quan trong dé h1eu dugc sy
phan hoa va cau trac quan thé [25]. Cac nghién ctru vé cdu trac di truyén quéan thé
ching minh tim quan trong ctia da dang di truyén d6i véi su ton tai cia mot quan thé
va chimg minh sy anh hudng ciia méi trudng 1én da dang di truyén quan thé [18, 19].
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O mot khia canh khac, d6i khi viéc giai quyét cac van dé trong linh vuc sinh
thai gap kho khin véi cac phuong phap sinh thai truyén théng do khung thoi gian
quan sat twong dbi hep, bi gidi han trong khoang thoi gian ma mot nghién ciru duoc
thuc hién [26]. Khi quan sat lich st tién hoa ctia mot sinh vat cu thé can phai ghi
chép, thong ké duoc lich sir 1au dai cua dit liéu sinh vat d6 trong nhiéu nim va qua
nhiéu thé hé, doi khi phép ngoai suy ciing c6 thé duge ap dung nhung thyc té c6
nhiéu kho khan. Trong mot sd truong hop cu thé, didu nay c6 thé duoc giai quyét
mot cach dé dang va chinh xéac béng cac k¥ thuat phan tir bdi cac su kién lich st déu
c6 dé lai nhiing dAu hiéu riéng biét trong cac chi thi phan tir cia sinh vat [26].

Trong nghién ctru su di cu va nhap cu cia dong vat vao quan thé méi, cach
tiép can dya trén ADN c6 thé cung cép cai nhin sdu sic hon nhiéu vé tap tinh giao
phdi ctia cac loai phan bd rong, so véi cach tiép can sinh thai hoc truyén thong. Bang
cach xem xét cac dau hiéu phan tr trong mot nhoém dong véat cu thé, cac nha nghién
ctru c6 thé thiét 1ap mdi quan hé gia dinh giita cac thanh vién ciia nhém, tir d6 c6
dugc buc tranh toan canh chinh xac vé cac dbi twong dang thuc hién giao phdi.
Nhiing ca thé nhap cu gan day sé& co sy khac biét nho trong cac diu hiéu phan tir ciia
chung va ching c6 thé duoc x4c dinh. Néu nhimng c4 thé nhap cu d6 giao phdi thanh
cong trong nhom méi ciia chung, nhitng khéac biét d6 s& duoc truyén sang con cai va
s& xuét hién thuong xuyén hon. Néu ca thé nhap cu khong giao phéi nhﬁ’ng khac
biét d6 s& bién mat [26]. Trong khi phuong phép sinh thai hoc truyén thong chi don
gian quan sat duoc sy di chuyén vat 1y cia dong vat tor noi nay sang noi khac,
thuong dua ra mot buc tranh khong hoan chinh vé hanh vi cua con vat va cach né
lién quan dén méi truong. Piéu nay khong thé phat hién liéu mot dong vat phan tan
c6 giao phdi thanh coéng trong lanh thé méi ciia n6d hay khi gia nhap mét quan thé
moi hay khong. Thanh cong sinh san 1a mot ddu hiéu cua ning lyc chimg minh sy
tdn tai lau dai cua quﬁn thé - mot van dé co ban trong sinh thai hoc.

Céc nghién ctru phan tir di duge sir dung dé xac dinh hanh lang di cu giira cac
quéan thé, tir d6 c6 thé ngan chin sy ¢b 1ap ciia cac quan thé dang bi de doa. Phuong
phap tiép can phan tir ciing da dugc sir dung dé xac dinh cic quan thé 1y tudng co
dang bi chuyén sang cac quan thé tuyet chung hodc dang suy giam hay khong, cac
phuong phap gitp t6i da hoa cac bién di di truyén ¢ dong vat nudi nhét va giam dinh
loai khi bi budn ban trai phép. Viéc xac dinh cac loai dic biét quan trong dé truy t6
nhitng ké sin trom cac loai c6 nguy co tuyét ching khi phan con lai ciia con vat 1a
mot miéng thit, xuong, nga, sung hoac 1ong,... Trén thuc té, cac k¥ thuat phan tir da
dugc phat trién c6 thé xac dinh cac loai dya trén ADN tir mo ngay ca khi mo da
dugc ndu chin va tron véi cac thanh phan khac.

O Dong vat nghlen ctru da dang di truyen quan thé gép phan quan trong trong
danh gi4 qua trinh tién hoa cua cac quan thé c6 hinh thai khac biét hodc bi ngan cach
vé mit dia 1y va cling dong mot vai tro ddng ké trong viéc xay dung cac ké hoach
bao ton thich hop cho cac quan thé nay, dic biét dbi voi cac loai nguy cap [28+31].
Cho dén nay, da c6 mot sé nghién ctru da dang di truyén ngudn gen cac loai trong
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phan ho Amphibolurinae thugoc ho Nhong (Agamidae) su dung chi thi phan tu
microsatellite (SSR) va chi thi ADN ty thé (mitochondrial DNA - mtDNA) dé cung
cap mirc d6 da dang di truyén, mdi quan hé di truyén, cic dic diém di truyén khac
biét, lich st tién hoa cua qu?m thé, cling nhu muc do giao phéi can huyét [29,
31+37].

Ap dung ky thudt sinh hoc phan tr thong qua glal trinh tw mot sd gen ty thé
hodc gen nhan ket hO’p phan tich sb liéu vé cac dac diém hinh thai da 1am sang t6
nhiéu van d& vé& mdi quan hé phat sinh va lich str tién hoa cta cac nhom loai bo sat
va ludng cu ¢ Viét Nam va cac nude lan cin [38-40]. Két qua phan tich cho thiy c6
su khong twong dong giita cac quan diém vé phan loai hinh thai va di truyén phan tu.
Uédc tinh thoi gian phan tach cho thiy td tién chung cta cac loai Rhacophorus xuit
hién cach nay khoang 29,51 triéu nim (ndm trong khoang thoi gian tir 25,34 dén
34,07 triéu nam) [38]. M6i quan hé phat sinh cac loai éch ciy giéng Theloderma dya
trén phan tich trinh ty gen ty thé cho thay sy dong tién hoa ciia bén dic diém hinh
thai gém kich thude co thé, sy xuét hién cua rang 14 mia, tui kéu & con duc va mang
boi & chi trudc. Hai gidng Theloderma va Nyctixalus c6 mbi quan hé chi em gan giii,
cing chung t6 tién phat sinh ¢ ving Sunda hién tai [39]. Nhom rin cd d6
Rhabdophzs co hé thong phong vé moi la, bit thuong (Nuchal) phan bd & Chau A
Céc bang ching d1 truyén phén tir cho thiy tat ca cac loai c6 tuyén noc & c6 c6 moi
quan h¢ chi em gan giii va udc tinh thoi gian phan ky va to tién chung ciia cac loai
rn c6 tuyén Nuchal xuét hién cach nay khoang 19,18 triéu nam [40].

Ung dung cac chi thi phan tir trong nghién ctru di truyén quan thé cac loai
dong vat hoang da giup cung cdp cac thong tin chi tiét dé dwa ra phuong an bao ton
thich hop cho tung loai, cting nhu ngan chan 1a1 tao gitra cac loai phu kiém tra con
lai thuan chung, biét rd tinh trang nguy cAp vé mit di truyén cia quan thé loai thong
qua udc tinh kich thudc, nhan biét sy suy giam cé thuc sy xay ra gan day hay khong
[41]. Nguyén Thi Thim va cong su [41] st dung 12 chi thi microsatellite (SSR)
trong nghién ctru 24 c4 thé Than lan ca sdu (Shinisaurus crocodilurus Ahl, 1930) tai
Viét Nam. Két qua cho thdy lugng cé thé sinh san ctia quan thé nay da bi suy giam
dang ké. Két luan nay c6 y nghia quan trong trong viéc dé& xuét giai phap bao ton
loai bo sat nguy cap nay khong bj tuyét ching trong tuong lai.

O Thuc vat da ung dung sinh thai phan ti nham nhan dién loai, gidi tinh, ca
thé, cha me va huyét théng; da dang di truyén va cac nhan t6 anh huéng dén no;
nghién ctru trao ddi gen va ciu trac di truyén quan thé; nghién ctru dia 1y phat sinh
loai. Wei va cong su [42] d3 nghién ctru v& mdi quan hé phat sinh dja 1y, mirc do
tién hoa phan tir cta cac loai trong chi Thiét sam gia (Pseudotsuga) & Bic My (P.
macrocarpa, P. menziesii), Nhat Ban (P. japonica), Pai Loan (P. wilsoniana) va
Trung Qudc (P. brevifolia, P. forrestii, P. gaussenii, P. sinensis) trén co s& phén tich
5 ving gen luc lap (cpDNA), hai vung ty thé (mtDNA) va mot ving gen nhan
(LEAFY). Két qua chi ra rang: Sy bién d6i khi hau va cac su kién dia chat dong vai
tro chinh trong viéc hinh thanh su da dang loai va sy phan bd cua thue vat. Cac co
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ché vé mtc do da dang cao loai thuc vat & Pong A dang dugc tranh luan soéi ndi.
Cay phat sinh chung loai trén ca hai vung gen nhan (LEAFY) va gen luc lap
(cpDNA) déu cho thiy r6 rang cac loai ghi nhan & Pong A va Tay Bic My 1a don
lodi. Trong khu vuc Pong A, cay phat sinh chiing loai khi phan tich viing gen luc lap
(cpDNA) da dat loai P. japonica & Nhat ban c6 quan hé chi em véi cac loai ¢ Trung
Qudc va Pai Loan. Phan tich viing gen nhan (LEAFY) cho thdy mdi quan hé chi em
gitta cac loai P. japonica - P. sinensis - P. gaussenii va P. brevifolia - P. forrestii.
Dit lidu phan tir chi ra rang cac loai chau A c6 chung mot ngudn gdc to tién
20,26 + 5,84 tri¢u nam trudc va sy da dang loai trong chi Pseudotsuga co tuong
quan véi sy bién d6i khi hau va kién tao cia thoi ky Dé tam. Nhung ket qua nay
cing v6i bang chimg hoa thach, cho thiy Pseudotsuga c6 thé c6 ngudn gdc tir Bic
M¥ va sau d6 di cur dén Pong A. Loai P. wilsoniana cia Dai Loan c6 hai loai trinh
tu ving gen nhan (LEAFY) khac nhau, ngu y rang loai nay c6 thé c6 ngudn gdc tir
su lai tao gitta P. brevifolia hoac td tién cua nd va td tién cua P. japonica - P.
sinensis - P. gaussenii. Ngoai ra, nghién ctru ciing cho thay loai ¢ Dai Loan c6 lién
quan chit ché véi ca phia Ty nam va phia Péng Trung Qudc trong hé thuc vat. Mot
nghién ctru vé da dang di truyén va cau tric quan thé lién quan dén su suy giam kich
thude quan thé cua loai Pseudotsuga japonica, dic hiru cua Nhat Ban [43]. Tac gia
da tién hanh phan tich 451 ca thé P. japonica thu tai 7 quan thé thudc hai khu vuc
kénh Kii va ddo Shikoku & phia Tay nam Nhat Ban trén cd so s dung 6 chi thi phan
tr microsatellite (SSR) va chi ra sy khac biét di truyén giita cic quan thé cua P.
Jjaponica twong ddi cao (Fsr = 0,101) dbi voi mot loai cay 14 kim, cho thiy dong gen
han ché giita cac quan thé. Gan ddy, Castelan va cong su [44] dd nghién ciru sy da
dang va ciu trac di truyén trong 12 quan thé ty nhién cta loai Pseudotsuga menziesii
(Mirb.) Franco (Pinaceae) & khu vyc mién trung Mexico bang 12 chi thi phén tir
microsatellite (SSR). Tac gia dd x4c dinh dugc trong quan thé loai P.menziesii c6 73
alen khac nhau, s lugng alen trung binh trén mdi locus: Na = 6,083, sb luong alen
hi€¢u qua: Ne = 2,039, mac d gen di hop tir quan sat: Ho = 0,229 va mtc d6 gen di
hop tir ky vong: Ht = 0,417. Su khéc biét di truyén 14 cao, hé sb di truyén biét hoa:
0 = 0,270; trong khi h¢ sb cAu truc: ®dst = 0,278. Phan tich Bayes da xac dinh hai
nhom di truyén & mién trung Mexico. Két qua phan tich phuong sai phan tir
(AMOVA) chi ra rang bién di di truyén ton tai chil yéu trong quan thé (72,149%).
Do d6, cac nd luc bao ton nén tap trung vao cang nhiéu ca thé trong quan thé cang
tt. Két qua goi ¥ rang, sir dung chi thi phan tir SSR hitu ich cho viéc cai thién giéng
cdy trong va 1a mot cach hiéu qua dé bao ton ngudn gen ciing nhu sir dung loai cay
la kim nay. Ddi voi muc dich bao ton, 16 chi thi phan tt SSR méi dugc phat trién tir
loai Keteleeria davidiana var. formosana (Pinaceae) va duogc thu nghi€ém trong 6
loai khéc trong chi Du sam (K. davidiana var. calcarea, K. davidiana var. chienpeii,
K. evelyniana, K. fortunei, K. fortunei var. cyclolepis va K. pubescens) trong nghién
ctru cua Ho va cong sy tai Pai Loan [45] dé danh gia muc do da dang di truyén, la
co sO cho quan 1y bao tdn va tai cAu triic cac mo hinh thuc vat hoc.
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5. KET LUAN

- Sinh thai hoc phan tir khong chi cho phép phat hién su khac biét di truyén ma
con cho phép cac nha nghién ctru kham pha ly do tai sao c¢6 su khac bi¢t di truyén
khi khong c6 su khac biét vé hinh thai.

- Phuong phép tiép can phan tir ciing dd dong mot vai tro quan trong trong bao
ton cac loai co nguy co tuyét chung bén canh viéc giai quyét cau hoi vé cac bién di
di truyén.

- Sinh thai phan tir van ton tai nhimg han ché quan trong can phai xem xét.
Dau tién, viéc phat trién cac marker c6 thé tén kém va mét nhiéu thoi gian. Thir hai,
mic du co thé c6 loi khi sinh thai hoc phan tir khong phu thudc vao quan sat tryc
tiép cac tap tinh, tuy nhién loi ich nay lai c6 thé 1a mot han ché. Vi tép tinh khong
dugc quan sat truc tiép, cic nha khoa hoc phai suy luan tap tinh trong pham vi gi6i
han m6t mo hinh phan tir cu thé va thuong c6 thé c6 nhiéu cach giai thich cho cing
mot mau quan sat. Thir ba, s& khong thuc té khi nhin vao toan bo bo gen cua tat ca
cac sinh vat, vi vy nguoi ta phai nhin vao mét tp hop nho cac dau hiéu phan tu.
Céc diu hiéu phan tir khac nhau c6 thé hién thi cac mau khéng phu hop hodc c6 thé
khong dai dién cho toan bo bd gen. Cudi cing, c6 mot sb cau hoi ma sinh thai hoc
phan tir don gian 1a khong thé tra 10i va phai dugc giai quyét bang quan sat truc tiép.
Vi dy, mot sd tap tinh quan trong ddi véi lich st tu nhién ciia mot sinh vat, chfmg
han nhu tap tinh cham séc¢ cua cha me va tap tinh tan tinh, chi cé thé duoc ghi lai
thong qua quan sat truc tiép.
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SUMMARY

MOLECULAR ECOLOGY: SOME THEORETICAL CHALLENGES
AND APPLICATIONS

With the development of molecular marker technology in the 1980s, specially
their applications solving basic questions and ecological research. To explore the
knowledge about molecular ecology, several reviews have been published in the
sincelast three decades. The molecular markers have been widely used in study and
selection of plants and animals. Molecular marker used in studies of genetic
diversity, phylogeny, classification, gene tagging and identification; in germplasm
and marker assisted selection. The presence of various types of molecular marker,
and differences in their principles, methodologies, and applications require careful
consideration in choosing one or more of such methods. Meanwhile, no molecular
markeris available that fulfill all requirements needed by researchers. Depending on
the nature of each study, one can choose among the variety of molecular marker
techniques, each of which combines at least some desirable properties. However, all
these reviews were meant for researchers with advanced knowledge of molecular
genetics (gene identification and gene mapping), genetic diversity and structure of
population, phylogenetic relationship and breeding (plant and animal). This review
will provide better understanding in science and technology about recent
developments in molecular markers, their applications and possibly devoted to early
researchers with a little or no knowledge of molecular markers.
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