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BUOC PAU UNG DUNG
KY’ THUAT PCR DE XAC PINH GIOI TINH
CHIM YEN HANG-Aerodramus fuciphagus (Thunberg, 1812)

HO THI LOAN, PANG TAT THE, NGUYEN GIANG SON
Vién Sinh thai va Tai nguyén sinh vdt,

Vién Han lam Khoa hoc va Cong nghé Viét Nam

NGUYEN LAN HUNG SON

Truong Dai hoc Suw pham Ha Noi

Trong nghién ctru quan the O cac loai dong vat noi chung va ¢ chim (Aves) noi riéng, viéc
xdc dinh gidi tinh c6 vai tro rit quan trong viéc udc doan sy ton tai, phat trlen cua loai va dinh
hudng cho cong tac bao tdn va phat trién bén vitng. O chim, da sb cac loai rit d& phan biét gisi
tinh nho dya vao hinh thai bén ngoai do c6 hién tugng nhi hinh sinh duc. Tuy nhién, ddi véi
nhing loai khéng c¢6 hién twong nhi hinh sinh duc, ca thé duc, cai trudng thanh co hinh thai,
mau sic bo 16ng tuong tu nhau thi viéc xdc dinh gidi tinh tré nén kho khan hon. Trong nhimng
truong hop nay, dé xac dinh chinh xac, nguoi ta phai tién hanh giai phau xac dinh gidi tinh qua
cau tao co quan sinh dyc cua chung. Tuy nhién, van dé nay da duoc giai quyét d& dang hon nho
vao dic diém phan tir DNA trén co so ki thuat PCR.

Nhiém séc thé lién quan t6i gi6i tinh & chim duoc goi 1a nhidém sac thé W va Z. Chim duc
ddng hop tir ZZ, chim cai di hop tir ZW. C6 vai gen lién két voi ca hai nhidm sic thé gidi tinh Z
va W di duoc tim thiy, mot trong s d6 1a gen Helicase DNA binding protein (CHDIW,
CHD1z). bay la gen co tién hoa rat cham & cac loai chim, tuy nhi€n, c6 mdt s6 vung khong
phién ma nam xen k& gilra cac vung phién ma trong gen nay tién hoa nhanh. Cac doan khong
phién mé nay c6 kich thuéc khac nhau ¢ nhiém sic thé W va Z, chung khong ¢ ban sao trén
nhiém sic thé thuong. Dya vao nhiing dic diém nay, gen CHD dugc (mg dung rong rai dé xac
dinh gioi tinh cia hau hét cac loai chim trur nhitng loai chim chay nhu Da diéu [1,2,3,6].

Chim Yén hang-Aerodramus fuciphagus 1a loai dong hinh gi6i tinh nén viéc xac dinh giéi
tinh dyua vao hinh thai ngoai 1a rat kho khan [5]. Xuét phat diém d6, chiing toi tién hanh nghién
ctru str dung k¥ thuat PCR dé xac dinh giéi tinh & loai chim nay.

I. PHUONG PHAP NGHIEN CUU

Vit ligu nghién ciru: Chung t6i stt dung 03 mau co chim Yén hang ky hiéu 1a NBD2, NBD3,
DBD3 chua xac dinh gi¢i tinh va 02 mang phoi trimg da ap ky hiéu NBD5 va NKG1 dugc thu
mau ¢ tinh Binh Pinh va tinh Kién Giang do Phong H¢ thong hoc phén tir va Di truyén bao t6n
Vién Sinh thai va Tai nguyén sinh vat, Vién Han lam Khoa hoc va Cong ngh¢ Viét Nam cung cap.
Mau dugc ngdm trong con va bao quan ¢ -20°C dam bao cho phan tich trinh ty DNA.

Phwong phdp nghién ciru: DNA tong s6 ciia 05 mau nghién ctru dugce tach chiét bang bo
Dneasy Blood and Tissue Kit (Qiagen, Pirc). Nhan ban mot phan ving gen CHD béng k¥
thuat PCR st dung PCR Taq Mastermix (Qiagen) véi cip mdi: 2550F, 2718R (Fridolfsson,
Ellegren, 1999), chu trinh nhiét theo Fridolfsson, Ellegren (1999) va dugc thuc hién trén may
Eppendorf Mastercycle. San pham PCR duoc dién di trén gel agarose 1 ,5%. San pham PCR
cua mau NDB2 dugc giai trinh ty theo phuong phép giai trinh tu truc tiép bang may AB
3730XL. Trinh tu gene dugc so sanh truc tuyén trén Ngan hang gene (Genebank) bang phan
mém BLAST [4].
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II. KET QUA NGHIEN CUU VA THAO LUAN

1. Pién di san phdm PCR
San pham PCR nhan ban doan DNA dich duoc dién di, két qua thé hién trén hinh 1.

M NBED2 NBD3 DBD3 M NKG1 NBDS

500 b

Hinh 1. Anh d@ién di san pham PCR (M: 1000bp DNA ladder)

Anh dién di san pham PCR cho thiy tit ca cac mau nghién ctru déu c6 mot bang san pham
dic hiéu voi cung kich thude khoang hon 500bp. Cac tac gia Fridolfsson va Ellegren [3] di thiét
Kké cap mdi 2550F, 2718R s dung cho céac con cai co nhiém sic thé dj hop tir gidi tinh, cho
phép thu duoc hai san phdm PCR véi kich thude khac nhau tir 150-250bp, con con duc véi
nhiém sic thé gidi tinh dong hop tir nén chi thu dwoc moét san pham PCR. Tuy nhién, khi phan
tich gidi tinh mot sb loai bang cap mdi 2550F, 2718R chi thu duoc mdt san pham PCR cho ca
con duc va con cai. Nguyén nhan do cip mdi nay khong nhan ban dong thoi doan gen CHDIW
va CHDI1Z cua con cai ma chi khuéch dai doan gen CHD1W, khi d6 c6 thé xac dinh gidi tinh
dwa vao kich thudc khic nhau ciia san pham PCR [2]. Tuy nhién, do chi c6 mot san pham PCR
trén ban dién di cua 05 miu nghién ctru voi kich thude bang nhau, nén chua thé xac dinh duoc
gi6i tinh ciia 05 mau chim nay. Pé xac dinh giéi tinh ciia 05 mau chim yén nay can xac dinh cap
mdi 2550F, 2718R di nhan ban thanh céng doan gen CHD1W hay CHD1Z. Do d6 can giai trinh
tu mot san pham PCR (miu NBD2) d¢ kiém tra san pham PCR thudc gene nao.

2. Giai trinh ty doan gen dich tir cic mAu nghién ctru

Pi xéac dinh dugc trinh tw DNA dich ctia miu nghién ciru co chiéu dai 457bp. Dbi chiéu
trinh tu DNA nay véi co so dit lidu trinh tw DNA (Genbank) bang chwong trinh BLAST cho
thy trinh tw DNA thu dugc c¢6 su tuong ddng cao nhat 94% véi cac trinh ty gen chromosome
W chromo-helicase-DNA binding protein (CHD1W) cua loai Phalacrocorax carbo (ma hi¢u
JX901066, AB080661) nhur trong bang 1. Tuy khong c6 trinh tu twong dong ciia loai nghién ctru
trén ngan hang gene, nhung do trinh tu nghién ciru twong dong cao véi doan gen CHDIW cua
chim, nén du doan noé thudc nhidm séc thé W.

Két qua nay cho thdy cip mdi 2550F, 2718R khong ddong thoi khuéch dai 2 ving gen
CHDW va CHDZ trén con cai cua loai chim yén A. fuciphagus ma chi khuéch dai 1 phan
gen CHDW. Nhu vay cac mau nghién ctu NBD2, NBD3, DBD3, NKG1, NBDS la ctia chim
yén cai.

Nhiéu nghién ctru da chimg minh khi gip diéu kién sdng bét loi, chim c6 kha ning tu diéu
chinh gi6i tinh [7]. Trong diéu kién tu nhién, kha ning chiu duyng v6i nhiing bét loi moi truong
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ctia chim cai kém hon chim dyc. Chim ty diéu chinh gidi tinh ciia dan bang cach sinh ra nhiéu
chim cai hon chim duec.

Str dung k¥ thuat PCR dé xét nghiém gidi tinh don gian, nhanh va két qua chinh xac. Hon
nita, thanh cong tir viéc xac dinh gidi tinh tir mau mang phoi trimg md ra mot cach xac dinh gidi
tinh khong anh hudng téi dan chim yén. Theo ddi ty 1& duc cai cac dan chim yén mdi mua sinh
san, nhat 1 nhitng dan yén mdi nhan nudi dé danh gia chat luong clia moi truong sdng ddi véi
dan chim yén 1a rat hiru ich cho viéc quan 1y va phat trién dan yén.

Bdng 1

So sanh trinh ty gen ctia miu NDB2

Phalacroceorax carbe chromozome W chromo-helicase-DHA binding protein (CHD1W)
gene, partial cds

Sequnence ID: gb|JX5%0106&.1|Length: 4&0Humber of Matches: 2

Related Informatiomn

Range 1: 15 to 274 GenBankCGraphicsHext MatchPrevioms Match

Qnery 1 CTACGAGAACGTGGCAACAGAGTACTAATTTTCTCTCAGATGGTGAGGATGCTAGACATC &0

PEErrrrrrerrerreerrrerrerr rerverrrrerrerereerererrrneretl
Sbjct 15  CTACCACAACOTOCCAACACGACTACTGATTTTCTCTCACATGOTGACGATCCTAGACATC 74

Query 61 CTAGCAGAGTATTTGAAATATCGTCAGTTTCCTTTTCAGGTAAGAATTTTGCTGOTAGTA 120

terrrerrreereeererrrrererere e e e reeerrererrerer et
Ebjot 75 CTAGCAGAGTATTTGAAATATCGTCAGTTTCCCTTTCAGGTAAGAATTTTGCTGOTAGTA 134

gnery 121 GCCAAGAAGCCTTGATCTTTACCACTTTATTTTAA-A-GTGT-—-CCTTTTTGTAGAAAGA 176

trerrerererrerreerrrerreeereer reer voreer rrnrrrrrrnreren
Sbjct 135 CCCAACGAACGCCTTCATCTTTACCACTTTATCTTAAGAAGTCOTOTCCTTTTTGTAGAARACGA 194

Quoery 177 TTTATGGAAGTTTAATTTTATGTATATGAAAAGACTGGCAATTATTTA-TGCTAAATAGT 235

teeeer rreeeeeerer poreerr ver o rereeerrererr ror o renerrerend
Ebjct 155 TTTATGAAAGTTTAATTTCACGTATAGGAAGAGACTGGCAATTACTAAATGCTAAATAGT 254

gnery 236 ATTTTGAAATGAAACTAATG 255

trerrerererrener el
Sbjct 255 ATTTTGAAATGARACTCGATC 274

Range 2: 272 to 401CenBankCraphicsNext MatchPrevions MatchFirst Match

gnery 333 ATGRAATTAGAARAGATGAAGTGTT--A-—-CTCTTATTCCCCACCCCAATTTATTTGACARA 387

Leereer reererreerereer terrerrerr roreeeerer e
Sbjct 272 ATCAATTGCOARAGATGAACGTGTTACATTCCTCTTATTCCACCCCCCAATTOTTTTGOCAA 331

Qoery 388 TTOTCAATTCAAGTTGCTCCAATTACGAATATAGTAGGAATTCCTTTTTAACTGTATTOTT 447

Per reeereereeererr  reerereerererrner reerrerrrrrererrerend
Ebjct 332 TTGAGAATTCAAGTTGCTCTGATTAGAATATAGTAGGAGTTCCTTTTTAACTGTATTGTT 351

Quoery 448 CAATCTCTTT 457

LErrrerenl
Sbjct 392 CAATCTCTTT 401

1. KET LUAN

Cap moi 2550F, 2718R dung dé xac dinh gidi tinh cua chim khong khuéch dai dong thoi
hai gen CHD1Z va CHDIW cuia chim c4i ma chi khuéch dai mot doan gen c6 chidu dai hon
500bp thudc gen CHDW cuia chim Yén hang A. fuciphagus. D3 xac dinh thanh cong gidi tinh
clia 5 mau chim yén bang k¥ thuat PCR trén co s¢ phan tich 2 miu vo trimg ctia chim yén da ap.
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Loi cam on: Nghien ciu duoc tai tro' boi dé tai co s¢ cua Vién Sinh thdi va Tai nguyén
sinh vat ma so IEBR.DT.06/13-14.
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AN Sl A

SEX IDENTIFICATION OF EDIBLE-NEST SWIFTLET
Aerodramus fuciphagus (Thunberg, 1812) USING PCR TECHNIQUE

HO THI LOAN, DANG TAT THE, NGUYEN GIANG SON, NGUYEN LAN HUNG SON

SUMMARY

Sex identification in avian species is one of the key points of avian breeding and evolutionary
studies. Many avian species are considered sexually monomorphic. In monomorphic bird species,
especially in young birds, it’s is difficult to identify birds’ sex based on only their external morphology.
Through, vent sexing, laparoscopy, steroid sexing and karyotyping are methods for sex of birds. The
sex of an individual is established from the genes located on sex chromosomes. Per one somatic cell,
female birds have one copy of both Z and W chromosome, and male birds have two copies of Z avian
sex chromosomes. The primer pairs using are 2550F, 2718R (Fridolfsson va Ellegren, 1999) amplifying
sex specific CHD1 gene of both Z and W chromosomes. There are five samples (three tissue samples
and two incubated egg samples) for sex identification. The single band observed on 1.5% agarose gel
electrophoresis of five samples. DNA sequence of NDB2 sample belong to CHD1W of female. Thus, the
five samples belong to females.
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