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1. PAT VAN PE

Theo dit li¢u hinh thai hoc, bn phan loai ctia ca chép phd bién trén thé gidi da
duoc xac dinh 1a C. carpio carpio (ca chép Chau Au hodc ca chép Ponto-Caspian),
C. carpio haematopterus (luu vyc séng Amur phia nam Trung Qudc), C. carpio
viridiviolaceus (ca chép phd bién phia Bac Viét Nam) va C. carpio aralensis (luu
vuc séng vung Trung A) [1]. Cac nghién ctru di truyén dya trén phan tich ADN ti
thé va microsatellite di khong phan biét dugc phan loai C. c. aralensis, vi no rat
gidng véi phan loai C. carpio carpio vé mit di truyén [2, 3].

Cé chép 1a loai rat da dang, nd bao gdbm nhiéu dang quan thé khac nhau, bién
d6i & nhitng noi sinh séng khac nhau. Ca chép da phan bd ¢ hau hét cac thiy vuc c6
diéu kién méi truong thich hop. Ca chép hién nay 1a mot trong nhimg loai ca nudce
ngot dugc nudi rong rai nhat trén thé gidi (FIGIS, 2020). Tong san lugng nudi trong
ca chép ting manh trong thoi gian gan day. Theo dit liéu cua FAO [4], tong san
lwong cua loai nay dat 4556621 tn trong nam 2016, chiém khoang 10% san luong
cé nudi trén thé gidi.

O Viét Nam, khai thac va nudi trdng ca chép dong vai tro kinh té quan trong,
hién c6 tam dong ca chép dia phuong va ba dong ca chép C. carpio. Cac dong ca dia
phuong khac nhau vé hinh thai va mau séc, nhu cic dong ca chép vay tring & Béc
Can, HO Tay, Nam Hai Van, dong vay do, tim, than rong va cac loai vay rai rac [5,
6]. Cac dong ca chép C. carpio gdbm ca chép vay Hungary, ca chép Hungary va vang
Indonesia. Ca chép vang Indonesia du nhap vao Viét Nam trudc nam 1975, lai
v6i dong C. carpio cua Hungary du nhap nam 1970, va lai véi dong ¢6 vay Hungary
vao nam 1975. Trong diéu kién méi truong & Viét Nam, ca chép Hungary dé mic
bénh va ty 1& séng thip [5]. Do kha ning song cia ca chép Chau Au ¢ Viét Nam
thip va toc do ting trudng cham cia cac dong ca chép dia phuong, cac dong ca chép
Hungary va Indonesia da dugc sir dung cho cac chuong trinh lai tao va chon lgc
hang loat v&i ca chép dia phuong ctiia Viét Nam. Dé tao ra con lai do, viéc lai tao két
hop v6i chon loc da duoc thyc hién giita ba ngudn gen - ca chép tring Viét Nam, ca
vay Hungary va ca chép vang Indonesia [5, 6].

Co su quan tdm 16n vé co s& khoa hoc va tim quan trong thuc té trong viéc
xéac dinh va mo ta ddc diém cua ca di nhap bi thoat khoi trang trai nudi va ‘con chau
cua ching trong mdi truong ty nhién & Viét Nam. Trude ddy, da co mot s6 cong bd
nghién ctru quan thé ca chep Viét Nam bang phuong phap phéan tir nhu ding chi thi
SSCP, cac doan DNA ty thé va cac locus microsatellite [6, 7, 8], nhung cac phuong

12 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 25, 08-2022



Nghién ctru khoa hoc céng nghé

phap nay khong di manh dé xac dinh dugc chinh xac ty 1& tic dong cua cac ngudn
gen. Gan day, phuong phap phan tr dua trén cong nghé giai trinh ty thé hé méi
(NGS) cho phép uéc tinh chinh xac cac théng sé di truyén, ciing nhu ty 16 ngudn gen
lai nhdp, trang thai lai... Phuong phap nay con cho phép xac dinh hang tram
nghin locus SNP trong mdt mau va né cho phép cé thé phat hién dugc s6 lwong xam
nhap di truyén rat nho.

Mot trong nhitng phuong phap hién dai 14 giai trinh tw DNA lién két v6i vi tri
giéi han (RAD-sequencing), cho phép sir dung cac wu thé cta cong nghé NGS cho
cac nghién ciru trén toan bd quan thé [9]. Gan diy, cac nha khoa hoc da cai tién
phuong phap RAD-sequencing cho phép ghép kénh mau & quy mo 16n dugc goi 1a
giai trinh tu ddRAD [10].

Mot trong nhiing 1y do dé udc tinh ty 18 lai thanh cong trong nghién ctru nay 1a
trén thuc té cac gidng ca chép ban dia va di nhap thudc cac phéan loai khac nhau: cac
dong ban dia thudc phan loai C.c. viridiviolaceus (ca chép Viét Nam); cac dong
Hungary thudc phan loai Chau Au (hodc Ponto-Caspian) - C.c.carpio, va ca chép
vang Indonesia, theo trinh ty viing trung tim ty thé va DNA microsatellite d& dugc
cong bd boi tac gia Thai va cong sy [6] 1a C.c. haematopterus. Tat ca cac phan loai
nay déu c6 thé phan biét 1 rang dya trén trinh tw ddRAD.

Muc tiéu cua nghién cuu la udc tinh dugce ty le ph01 tron gen gitra ca chép di
nhap va ca chép nudi thoat khoi trai nudi ddi v6i quan thé ca chép tu nhién cua Viét
Nam bang phuong phap giai tr1nh tu ddRAD. Két qua ngh1en ctru ¢6 thé 1am sang to
su tac dong di truyén cua cac gidng ca chép khac nhau d6i voi ca chep tu nhién Viét
Nam va c6 thé dua ra cac bién phap khai thac, bao ton cic quan thé ca chép. Ngoai
ra, két qua c6 thé duogc sir dung dé phat trién cac chi thi phan tr SNP dac hiéu nham
kiém soat ca thoat ra khoi trai nudi va giam sat ca nudi da thoat ra ngoai.

2. POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctru

Céc miu cé tir 5 quan thé dugc thu thap ngoai ty nhién va tir 3 trai nudi ca &
mién Bic Viét Nam. Vi tri cta cac diém thu thap mau duoc thé hién trén hinh 1. S6
lugng mau vat cho mdi quén thé dugc thé hién trong bang 1. Tat ca cic miu c4 sau
khi thu ngoai hién truong da dugc dong lanh ngay va bao quan trong da kho.

Niam mau vat ciia dong ca chép noi dia Tata di dugc st dung nhu 1a mau dbi
chiéu cho ca chép Hungary da dugc du nhdp vao moi truong ty nhién Viét Nam vao
nhu’ng nam 1970. Cac mau ca chép Hungary nay duoc lay tir ngan hang gen Ca chép
song cua Trung tam Nghién ctru va D6i mdi Nong nghiép Qudc gia, Vlen Nghién
ctru va Nudi trong Thily san (HAKI), Szarvas, Hungary. Ngoai ra, 5 mau c4 chép
Amur dugc liy tr BO suu tdp Vat liéu Di truyén Tham khao Qudc gia Nga
(RNCRGM) cua Vién Nghién ctru Thuy san va Hai duong hoc Lién bang Nga
(VNIRO), Moscow, Nga. Tong s c6 215 mau vat di duoc sir dung trong nghién ciru.

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 25, 08-2022 13



Nghién ctru khoa hoc cong nghé

Sampling sites
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Hinh 1. Vi tri va ving thu mau c4 & mién Bac Viét Nam

Bing 1. Cac mau ca chép ctia Viét Nam

TT Tén nhém miu Th(‘:’li“glian Pia diém MAiu Vi tri thu miu
|| Maudl @)-44cithé | 462010 | TN P, ThAL | 1y phgn | 202828001
2| Miud2-28cathé | 462019 Vint;}?jsé Hai | 1 hien 2186423“281%01\]13
3 Mau 6,4 - 9 ca thé 6.6.2019 | Quang Ninh | Tu nhién 128652753;082115
4| Miu6,5-9cathé | 6.6.2019 | Quang Ninh Nubi %5695(2)22656NE
5| Miu6,6-8cathd | 7.6.2019 Tlg‘ayl I;ﬁggn’ Ty nhién 12(?;‘?4?31'56.52"(1)\'1'1_5
6 | Mau6,7-21cathé | 7.6.2019 Sa Pa Nubi 212031953287 (s);sNE
7| Mau6,8-14cathé | 2.6.2019 Hung Yén | Ty nhién 21%54253233NE
8 | MiuLai F2-20cithé | 562019 | BicGiang | Nudi | {ooersr sing.
9 | MiuLai F3-22cathé | 562019 | BicGiang | Nudi | {oocims eing.
10 | MiuLai F5- 19 cathé | 5.62019 | BicGiang | Nudi | | ocoimseqn.
q [Mav3X g;":;:l F3-121 562019 | BicGiang | Nuoi 211859157'?96{'},\12'
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2.2. Phwong phap nghién ciru
2.2.1. Thu méu mé, tich chiét DNA va gidi trinh tw

Cic mau md vay ca duge thu va ngdm bdo quan trong etanol 99%. DNA tir
mau md vay dugc tach chiét bing enzyme proteinase K & 50°C trong 1620 gio, sau
d6 duoc tinh sach bang phenol-cloroform, két tia bang etanol va bao quan trong
ddH,0 v6 tring [11]. DNA tinh sach duoc dinh luong bang méay Qubit 2.0 (Invitrogen,
Carlsbad, USA) va tinh toan ven cua san pham DNA dugc danh gia thong qua dién
di trén gel agarose.

Quy trinh chudn bi thu vién theo cac nguyén tic chung ciia phuong phép
quaddRAD [10]. DNA hé¢ gen duoc phan cit bang endonuclease giGi han Mspl
va Pstl voi cac adapter c6 6 cap base (bp) trong céac trinh ty chi thi va 4 c@p base
ngau nhién dé loai bo ban sao PCR. Budc cét nho (digestion step) duogc tién hanh
v6i ligase. Cac thu vién ddRAD duogc tong hop vé6i s6 luong bang nhau va dugc
khuéch dai béng cach st dung cac doan mdi DNA dic hiéu. Kich thudc hat
Agencourt Ampure XP (Beckman Coulter, M) dugc st dung dé lwa chon céc trinh
tir ¢6 chiéu dai tir 600 dén 800 nucleotide cho thiét 1ap thu vién ddDNA. Viéc chuén
bi thu vién trinh tu Illumina dugc thuc hién bdi “NEBNext® Ultra ™ JI DNA
Library Prep Kit” cho Illumina (NEB, Hoa Ky) theo huéng dan ctia nha san xuat.

Luu lugng S2 cua may phan tich trinh ty Illumina Novaseq6000 (Illumina,
San Diego, CA) v6i cac lan doc dau cuoi chuoi kép (d6 dai2 x 150 bp) dugc su
dung trong trinh tu cua thu vién ddRAD.

2.2.2. Bin do doc ddRAD, SNP vi phan tich kiéu gen

Cac lan doc Illumina tho duge phan kénh theo ma vach bén ngoai va bén trong
ctia chiing va dugc ban dd hoéa qua so sanh voi bo gen cua ¢ chép c6 mi genome
tham chiéu RefSeq: GCF_000951615.1 [12] bang phan mém Bowtie2 [13] vdi bo
tham s “very sensitive”. Dit liéu ban dd hoéa ¢ dinh dang SAM duoc chuyén doi
sang dinh dang nhi phan (BAM) va duoc sap xép lai; sau d6, nhitng dir liéu nay
dugc chi s6 hoa bang cach sir dung cong cu Samtools v 0.1.19. D6 rong ving phi
ciing duoc ude tinh bang cong cu do phu ciia samtools v 0.1.19 [14].

SNP duogc thuc hién béng phﬁn mém Bcftools v 1.9 [14] véi gia tri chét lugng
t6i thiéu 1 30 (tham s6 --min-BQ). Céc tham s ciia Beftools duoc xir 1y theo trinh
tu: mpileup --redo-BAQ --min-BQ 30 -per-sample-mF --annotate DP va sau d6 hoan
thi€n cac budc: beftools call -multiallelic-caller --variants-only -Ov. Cac tép VCF
thu duoc bé“lng cach st dung Bcftools da duoc loc boi tham sb chét lugng kiéu gen
dé loai bo cac locus co chat luong kiéu gen trung binh duéi 30. File VCF da loc
duogc tai vao phan mém thong ké R (www.r-project.org) bang package vcfR [15].
File VCF di duoc loc bd sung theo thong s6 chét luong kiéu gen trong veiR [15].
Gia trj chat lugng thu dugc bang 1énh getQUAL. Cac locus co chét luong tot nhat
(999) dugc sir dung cho cac bude tiép theo. Cac locus ma xuat hién trong it hon 10%
mau vat bi loai khoi tap dir lidu béng cach st dung tép Perl tuy chinh. Cac locus
SNP di dugc chuyén do6i thanh dinh dang genlight bang package adegenet trong
phan mém R [16]. Phan tich thanh phan chinh (PCA) duoc thyc hién bang cach st
dung ham glPca trong package adegenet.
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Viéc truy xudt to tién riéng 1é cho timg mau duoc thyuc hién bang cach sir dung
phan mém NGSadmix [17]. V&i muyc dich thu duoc file kiéu gen ¢ dinh dang beagle
bang cach st dung phan mém ANGSD véi viée st dung cac file & trén va xir 1y boi
NGSadmix vé6i s6 luong quan thé (tham s6 -K) bang 3, twong mg véi s6 luong phﬁn
loal ca chep nghién ctru. Hinh anh héa bang cach st dung ham barplot trong phan
mém thong ké R. Pé hinh dung 6 tién cia ba phan loai trong quan thé ca chép tu
nhién Viét Nam, chiing t6i da xay dung ba 6 vé phan b ngudn goc t6 tién cia ting
phan loai duoc tinh toan bang phan mém ANGSD cho timg quan thé c4 ty nhién.

2.3. Xac dinh cac locus xAm nhéap

Chung t6i chon cac locus khac nhau vé thanh phén alen gitra phan loai ca chép
Amur va ca chép Viét Nam dé xac dinh locus gen cua ca chép ty nhién Viét Nam
(phan loai ca chép Viét Nam) da dugc xam nhap vao hé gen cé chép nudi ¢ Viét
Nam (phan loai c chép Amur). Bo dir liéu RAD-seq di cong bd trude day tir nam
mau ca chép Amur ty nhién [18] ciing nhu nim mau c4 chép thu tai Vinh Bao cua
Viét Nam c6 tac dong di truyén thap nhét tir c4 chép Amur da duoc sir dung cho
phan tich. 5 mau ca chép Vinh Bao cuia Viét Nam duoc Iya chon tir 28 mau dya trén
co s& khong c6 x4o tron di truyén voi cac dong ca chép Amur va ca chép Chau Au.
Sau d6, chiing t61 phan loai dua trén sy khac nhau gitta cac locus, chi giit lai nhiing
alen c6 & ca chép Vinh Bao nhung khong c6 trong cic mau ca chép Amur tu nhién.

Tat ca 84 miu vat ciia quan thé ca chép nudi & Quang Ninh va Bic Giang
dugc sir dung cho phan tich xac dinh sy xam nhap di truyén cua ching vao ca chép
tu nhién ctia Viét Nam trong nudi trong cac dong céa chép tai dia phuong. Dong thoi,
quﬁn thé ca chép nuoi & Sa Pa da bi loai khoi phan tich nay do ¢6 sy xadm nhép 16n
vé mit di truyén tir phan loai c4 chép Chau Au. Chung t6i da tim cac locus khac biét
ctia ca chép & Vinh Bao trong cac mau ca nudi cia Viét Nam va dua tat ca cac diém
trung khép SNP vao moét tép BED. Chi can co thay thé ctia mot alen da duoc tinh
nhung loai bo cac dong hop tu/di hop ti.

SNPs ca chép tyr nhién Viét Nam dugc tim thay ¢ cac quan thé nudi & Quang
Ninh va Bic Giang dugc phén tich bang cach sir dung dit liéu bo gen ca chép thuong
(GCF_000951615.1) va bedtools intersectBed [19] dé xac dinh vi tri cac locus xam
nhap trong hé gen C. carpio va xac dinh chinh x4c gen nao cua ca chép da bi anh
hudng. Danh sach tat ca cac gen c6 alen “ca chép ty nhién Viét Nam-wild Vietnamese
carp” dugc két hop bang cach sir dung hé thong tuy chinh - Perl script. Cac gen
duoc phan bd theo s6 luong mau nudi c6 chira alen “ca chép tu nhién Viét Nam”.

3. KET QUA VA BAN LUAN
3.1. Két qua phan tich cac miu vat

Téng cong 205 maiu ca chép Viét Nam va 10 mau ca chép Amur va
Hungary da dugc st dung trong phan tich. Téng sd lan doc trinh tu ddRAD véi
chiéu dai 150 nucleotide 1a 1495640676. Thong ké va 1ap ban d6 trinh tu cho ting
nhom ca chép duogc trinh bay trong bang 2.
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Bang 2. S6 lugng mau, trinh ty doc va s6 1an doi chiéu

A 1R 6 Téng sb 6 1an dbi
Quin thé So llﬁ(.mg ; g So la.I} doi
mau lan doc chiéu
Ca chép tu nhién Viét Nam 100 712976 882 376855876
Ca chép nuoi Viet Nam (thuge| o5 740036570 | 420954370
phan loai ca chép Amur)
Cé chép Hungary 5 17650186 12317233
Ca chép Amur 5 24977038 15734054

Khi dit liéu vé kiéu gen dugc loc va chi giit lai nhitng locus ma hau hét cac
mau co kiéu gen duoc xac dinh, va c6 4515 locus da dugc dung cho céac phéan tich
tiép theo. Phan tich thanh phan chinh (PCA) da dugc st dung nham xac dinh ciu
trac quan thé ciia cac mau ca dwoc nghién ciru. Két qua cua phan tich PCA duoc thé
hién trén hinh 2.
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Hinh 2. Phan tich thanh phér} chinh (PCA) cac mau c4 chép nudi (mau do), ca chép
ty nhién (mau xanh nudc bién) ciia Viét Nam, ca chép Hungary (mau xanh 14 cay)
va ca chép Amur (mau xanh duong)
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Phén tich thanh phan chinh (PCA) (hinh 2) cho thay c6 ba nhém phan loai
riéng biét, trong do nhom 1 1a ca chép Tata Hungary, nhém 2 1a ca chép tu nhién cua
Viét Nam va nhom thir 3 1a cac miu khéc, bao gdm cé ca chép Amur ty nhién (séng
Amur, Nga), cac mau ca chép tir 3 trai nudi va mot s6 mau ca chép tu nhién cta Viét
Nam. Tir két qua ndy goi ¥ rang, ba nhoém dai dién cho ba phan loai cua ca chép
14 C. carpio carpio, C. carpio haematopterus va C. carpio viridiviolaceus. Gia thiét
nay ciing dugc thé hién qua sy khac biét dang ké vé hinh thai cta cac phan loai ca
che’p & Viét Nam (nd c6 than hinh ngén hon va kich thudc nho hon hai loai con lai)
va vé di truyén thi dugc thé hién sy khac biét trén hinh 2. Do do, co thé thay rang
céc phan loai ca chép nudi tai Viét Nam c6 mirc d6 twong dong cao vé mat di truyén
v0i cd chép Amur ty nhién (hoang da).

Mit khac, dé xac dinh cac thanh phan ngudn gdc / to tién cta ba phan loai ca
trong cac mau dugc nghién ciru, phan tich tong hop da dugc tién hanh bang cong cu
NGSadmix trong phan mém thong ké R. K&t qua phéan tich dugc thé hién trén hinh 3.

Ca chép ty nhién Viét Nam - Ca chép nudi Viét Nam -
Ry Amur . Hungarian
Wild Vietnamese carps = Farmed Vietnamese carps garia
1.0
08
0.6
04
0.2
0.0
Tien Hai - Thai Binh Vinh Bao - Hai Phong Thuy Nguyen Amor SaPa Bac Glang Hunganan
QuangNith  ungYen  Quang Nh

Hinh 3. Phan tich NGSadmix cac mau ca chép Viét Nam. Trong d6, phan loai ca
chép Chau Au (C.c. carpio) 1a mau xanh 14 cay, phan loai ca chép Amur (C.c.
haem atopterus) - mau do va phan loai ca chép Viét Nam (C.c. viridiviolaceus) -
mau xanh lam

Ciing nhu két qua phan tich PCA (hinh 2), két qua trén hinh 3 cho thdy, cac
mau ca chép nudi va ca chép tu nhién ciia Viét Nam c6 su khac nhau vé nguén
gbc/td tién. Mdi quan thé déu co thanh phan va ty 18 dong gop ngudn gen t6 tién 1a
khac nhau. Cu thé, tat ca cac mau ca chép nudi thu tir khu vuc Sa Pa déu c6 ty 1é
dong gdp ngudn gen to tién gan nhu nhau tiI ba phﬁn loai to tién; cac méu ca thu tir
cac trai nu01 & Quang Ninh chu yéu c6 ngudn gdoc to tién la phan loai cA Amur cung
voi mot it t6 tién tu phan 10a1 ca Hungary; Cac mau ca thu tir cac trai nuoi & Bac
Giang ciing c6 ngudn gdc 6 tién tir ca ba phan loai, nhung d6 phan tan giita cac mau
tuong ddi cao.
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Céc quan thé ca chép tu nhién 1a déi twong nghién ctru chinh trong nghién ciru
nay cling cho thay, c6 muc do dong gop vé ngudn goc di truyén tir ca chep Chau Au
va Amur pho blen va rai rac ¢ cac mau vat. Két qua nghién cuu sy bién dong vé
dong gop ngudn gde to tién cua ba phan loai d6i vai mdi quan thé ca chép tu nhién
duoc thé hién trén hinh 4.
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Hinh 4. Bién dong sy dong gop ngudn gde gen trong 5 quén thé
ca chép tu nhién Viét Nam

Tir két qua trén hinh 4 cho théy, quén thé ca chép tu nhién ¢ khu vyc Tién Hai
va Vinh Bdo gan nhu la c6 nguon gbc thuan Viét, quan thé ca chép tu nhién ¢ khu
vuc Hung Yén co ty 18 ngudn gdc gen tir phan loai ¢4 chép Amur 16, va quan thé ca
chép tu nhién & Quang Ninh c6 su dong gop ngudn goc gen vira phai cua ca ca phan
loai chép Amur va ca chép Chau Au. Cu01 cung, quan thé ca chép ty nhién & khu

vuc Thity Nguyén c6 sy dong gop ngudn gbe gen vira phai tir ca chép Amur.

Céc locus c6 thanh phan alen khac nhau giita phan loai ca chép tu nhién cua
Viét Nam (C. c. viridiviolaceus) va phan loai ca chep ty nhién Amur (C. c.
viridiviolaceus) dugc st dung dé phan tich sy dong gop ngudn gdc gen cua ca chép
tu nhién Viét Nam d6i v6i nganh nudi trong c4 chép cua Viét Nam. Tong sb 3592
SNPs trong cé chép tu nhién cua Viét Nam c6 su khac biét voi cac phan loai ca chép
tuy nhién Amur. Nhitng locus nay c6 giao nhau véi 1100 gen trong hé gen cua ca
chép dbi chiéu, so sanh (md GCF_000951615.1). Cac gen c6 locus khac ctia ca chép
tu nhién Viét Nam co su bién dong tu 0 dén 80 trong cac mau ca chép nudi ¢ khu
vuc Quang Ninh va Bic Giang (trung binh 13 41). Trong khi do, 47 gen v&i locus bi
chén (giam 5%) duoc tim thy trong hon 71 miu ca chép nudi clia Viét Nam, trong
khi 8 gen (giam 1%) c6 trong hon 76 mau ca chép nudi (bang 3).
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Bang 3. Tam gen dau c6 alen ca chép tu nhién Viét Nam dugc tim thy trong mau
ca chép nuoi & Quang Ninh va Bac Giang

Ma gen (ID) Tén gen Mo ta gen Chirc nang gen
LOC10909350 | ANKRDI1 Vung lap cochra 11 | Ma ho? proteln;uc c’he
protein hoat dong chuyén hoa
LOC109049698 PCK? Phosphoepol pyruvate | Lién quan tdi con duong
carboxykinase 2 tao glucose
Protein lién két Tax|1 5 thé trc ché 5
LOC109049846 | TAXIBPIB | o on XS 1T ) €O the e che hoat dong
homolog B 1 apoptotic
Diamine Lién quan t61 hinh thanh
LOC109091495 SAT?2 mach va acetyl hoa tinh
acetyltransferase 2- .
trung
LOCI09045512 | UBOXS | Giéng protein vong 37 | | 3m 8ia vao van chuyén
protein
5 phén tir két dinh t¢ lycoprotein trén bé mat
LOC109045512 | CEACAMS | bao, khang nguyén B e o
. . te bao c6 vai tro ket dinh
Carcinoembryonic
snx2 SNX2 Phan loai nexin 2 Tham %1.3 \iao mOt s0 gial
doan noi bao
LOC109045682 | CAPNIS5 | Calpain-15 Canxi, cysteine va hoat
dong endopeptidase

3.2. Ban luin céc két qua nghién ciu

Sy tuwong tac trong cac quan thé ca chép Viét Nam d3 cung cip co s khoa hoc
cho viéc nghién ctru sy tic dong di truyén ciia cac loai ca chép tu nhién boi dong ca
chép nudi, vi cac phan loai c4 chép thuan ban dia cua Viét Nam (C. c.
viridiviolaceus) néi chung hiém khi duoc nudi do ching c6 toc do ting truong
thip. Dong thoi, hai phan loai phu khac cia ca chép (dic biét 1a Ca chép Amur)
duoc nudi rdng rai trong cac trai nudi ca ¢ Viét Nam, va ching c6 su khac biét o rét
v6i cac phan loai ca chép Viét Nam vé cac chi thi di truyén (hinh 3). Theo két qua
ctia nghién ctru nay, loai ca duwoc nudi nhidu nhit & Viét Nam c6 ngudn gdc gen bi
lai tap véi c4 chép Amur va nd c6 dong gop nhiéu hon tir hai phén loai ca con lai. Ca
chép Amur dudng nhu 14 dai dién cho cac dong ca chép ndi dia Trung Qudc di timg
duoc Viét Nam nhap nudi. Ching thudc phan loai Amur nhung khoéng phai la ca
chép vang Indonesia, chung c6 mau cam tuoi mdc du thudc phén loai Amur. Tuy
nhién, 12 mau dugc thu thap tir trai nudi ca & Bic Giang c6 mau sic kiéu Indonesia
va dudng nhu nd ciing ¢6 ngudn gde to tién tir ca chép vang Indonesia, nhung hiu
hét cac loai ca chép nudi khac déu co6 mau hung (ndu vang).
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Ngudn gbc gen cua cac phan loai Chau Au (hodc Ponto-Caspian) C.
c. carpio (chung ndi dia Hungary) ciing thay hién dién trong c4 chép nudi ctia Viét
Nam, nhung gia tri cuia sy hién dién c6 sy khac nhau gitra cac trai nuoi. Vi dy, ¢ trai
nudi tai Sa Pa thi hau hét cic mau ca déu co ty 16 ngudn gde gen bang nhau tir ca ba
phan loai. Tuy nhién, dic trung vé ciu truc di truyén ciia phan loai ca chép Amur

van chiém wu thé trong ca chép tur cac trai nuéi ca duoc thu mau trong nghién ctru
nay. Su khac biét vé di tmyen cta cac phan loai ca chép gitra moi truong ty nhién
hoang da va méi truong nudi rat hitu ich dé x4c dinh duogc t6 tién tir ca nudi hodc di
nhdp vao trong cac quan thé ca tu nhién. Theo két qua trong nghién ctru nay cho
thay, ty 1¢ nguén gdc gen tir ca chép tu nhién Viét Nam 1a rat 16n so véi ty 1& dong
gop nguon goc gen tur ca chép Amur ciing nhu ca chép Chau Au (Hungary). Tuy
nhién, ngudn goc gen tir ca chép Amur déu hién dién & trén hau hét cac mau vt thu
duogc, cac miu nay c6 thé 1 cac con lai pha tron nhiéu dong. Thuyc té cho thay, cac
mau ca chép duoc cho 1 ¢6 ngudn gdc hoan toan tir Viét Nam lai rat hiém khi bat
gap trong trong moi trurong tu nhién.

Chung t6i cho rang, phat hién niy c6 thé 1a két qua cia viée cac ca thé ca nuodi
thoat khoi trai ca ciing nhu két qua cua su du nhap ca chép Hungary va Indonesia vao
nhitng nam 1970. Tuy nhién, van can thém céc két qua nghién ciru tiép theo dé lam
sang t0 mirc d anh huong gitra ca thoat khoi trai nudi va ca du nhép. Méc du vy,
theo cach gian tiép, c6 thé gia dinh rang ca nudi thoat ra ngoai co tac dong dén cau
trac quan thé ca ty nhién do nguon gdc gen clia ca chép Amur chiém wu thé trong ca
tu nhlen Vlet Nam so véi gen t6 tién tir ca chép Hungary, trong cac co sO nuoi ca,
ngudn gdc gen tir ca chép Amur ciing chiém uu thé. Hon nia, t6 tién ca chép Amur
dugc di nhap tu gibng ca chep vang Indonesia, c6 mau sic cam sang ddc trung va
khong bét gip ca ¢ mau sic hodc giong nhu vay trong s6 cac mau da thu tir ty nhién.

Két qua trén hinh 4 clng da chi rd rang rang, ba trong s6 nim quéan thé ca tu
nhién cua Viét Nam co co nguon goc gen tir cd nuoi hoac ca di nhap VO'l gla tri tur
khoang 5% dbi véi quan thé ca ¢ Thuy Nguyén dén gan 34% dbi v6i quan thé ca &
Hung Yén. Pong thoi, sé miu ciia cac nhém ca nudi chiém t6i 87%, co thé do ca
chép dugc nuodi rong rai ¢ rudng laa, din dén su cach ly hoan toan védi méi truong tu
nhién. Tuy nhién, ching t6i thay c6 su khac biét rd rang giita cic miu ca chép tu
nhién va ca chép nudi vé mat phan loai t6 tién di truyén, rd rang co su lién quan dén
vi€c ca nudi bi giam sy thich nghi trong moi truong tu nhién cling nhu mic d6 giao
phdi thap giita cac phan loai c4 chép khac nhau.

Ca chép nudi ciia Viét Nam rd rang c6 ngudn gbe chu yéu tir cac dong ca chép
ctia Trung Qudc, thudc phén loai Amur; tuy nhién, mot nira trong s6 ching chira 11%
hodc nhiéu hon muc x4o tron tir phéan loai ca chép Viét Nam. Puogc biét, viéc lai gilta
ca chép nudi voi ca chép ty nhién cia Viét Nam thuong duoc st dung dé 1am ting kha
nang chdng troi véi dicu kién méi trudng cua ca nudi [5, 6]. Trong nghién ctru nay,
chiing t61 da xac dinh dugc cac gen thuong chira alen “cé ty nhién Viét Nam” trong
cac ca thé ca chép nudi & Viét Nam, nhing thong tin nay c6 vai tro rat quan trong doi
v6i viée lya chon chi thi di truyén trong cac chuong trinh nhan giéng ca chép trong
thoi gian t6i. Cac gen dau tién ¢ tan sb xuat hién t6i da dwoc trinh bay trong bang 3.
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Két qua goi y rang, nhitng khac biét vé gen giita cac quan thé ca chép ty nhién
va ca chép nuoi co thé duoc sir dung dé phat trién mot thir nghiém SNP mat d6 cao
nham phan biét chinh x4c gidng ca chép va su bién ddi ciia cac gidng ca chép nudi
da thoat khoi cac trang trai nudi trong & Viét Nam, va sir dung cac chi thi phan tur
trong chon loc ca chép nhim tao ra cac dong ca chép ndi dia méi.

4. KET LUAN VA KHUYEN NGHI
4.1. Két luan

- Hé gen cua quan thé ca chép ty nhién & Viét Nam c6 ty 1é ngudn gbe gen tir
phan loai ¢ chép Viét Nam 1a chi yéu so v6i ngudn gen tir phan lodi ca chép Amur
va c4 chép Chau Au (Hungary), va ching ciing di bi tac dong manh mé& tir ngudn
gen cua ca nuoi.

- Sy khac biét vé& hé gen gilra cac quén thé ca chép tu nhién va ca chép nuoi
trong nghién ctru nay c6 thé duogc sir dung dé xac dinh nguon gidng ca chép, sy bién
d6i cua cac gidng ca chép nudi di thoat khoi cac trai nudi trong & Viét Nam.

- Mot sb gen chirc nang vé sy thich nghi véi cac diéu kién nudi trong va dic
tinh kinh t€ da dugc xac dinh trong ca chép ¢ Viét Nam co6 thé lya chon lam chi thi
di truyeén trong lai tao va chon giong ca chép trong thoi gian téi.

4.2. Khuyén nghi

Cén c6 chuong trinh bao t6n ngudn gen cua phan loai ¢4 chép tu nhién Viét
Nam (C. carpio viridiviolaceus) noi riéng va cac ngudn gen sinh vat ban dia noi
chung, can tiép tuc tmg dung phuong phap ddRAD va cac chi thi di truyen gen chue
ning dé mo rong quy mé nghién ctru vé xac dinh thyc trang ngudn gbc di truyén, tac
dong di truyén va chon loc gidng méi ddi voi ca chép néi riéng va cac loai sinh vat
khac noi chung trong thoi gian toi.

Dir ligu dinh kem: Tét ca cac trinh tu DNA di dugce tai 1én Co s d?r liéu
Genbank (NCBI) véi ID cua du an la PRINAS573845 va ID ctia mau dugc thé hién
trong bang 1.

Loi cam on: Nghién ciru nay dwoc thuc hién voi sy hé tro kinh phi tir Vién
Han lam Khoa hoc va Cong nghé Viét Nam (QTRU0I1.07/19-20), Quy Nghién cuu
Co ban cua Nga (19-54-54004) va Bo Khoa hoc va Gido duc Dai hoc Lién bang
Nga (075-15-2019-1659).
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SUMMARY

USING THE GENETIC ddRAD SEQUENCEING TECHNIQUES TO
DETERMINE THE GENOME ORIGINATION AMONG DOMESTIC
EUROPEAN COMMON CARP (Cyprinus carpio carpio) AND AMUR CARP
(Cyprinus carpio haematopterus) TO THE WILD VIETNAMESE POPULATION

There are four subspecies of the common carp of the world: C. carpio carpio,
C. carpio haematopterus and C. carpio viridiviolaceus and C. carpio aralensis.
These subspecies habit natively in Ponto-Caspian, Far-Eastern regions, Northern
Vietnam and Central Asia accordingly, but they were introduced into almost all
regions with suitable environmental conditions; therefore, it is one of the most
widely cultured freshwater fish species in the world. In Northern Vietnam, common
carp fisheries and aquacultural production have great economic importance.
Investigation of the subspecies distribution among aquacultured and wild common
carps is important for the understanding of the impact of human economic activity,
such as aquaculture production, on the wild environment. ddRAD sequencing was
used to estimate the genetic impact of aquacultured carps to wild common carp
populations of Northern Vietnam. It was shown that a part of wild carp populations
has significant contribution of farmed fish ancestry. For some populations, this
contribution exceeds 25% of population ancestry, but the ancestry value distributed
across the most specimens of population, whereas pure aquacultured specimens are
quite uncommon for wild habitat.

Keywords: Cyprinus carpio, Vietnamese carp, Amur carp, European carp,
ddRAD.
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