TNU Journal of Science and Technology 228(05): 89 - 96

APPLICATION OF NEXT GENERATION SEQUENCING (NGS) FOR
SCREENING SINGLE NUCLEOTIDE POLYMORPHISMS (SNP) RELATED
TO GROWTH TRAITS OF OTTER CLAM (Lutraria rhynchaen, Jonas 1844)

Trieu Anh Tuan'", Thai Thanh Binh?

!Hung Vuong University, *Fisheries and Technical, Economic College

ARTICLE INFO ABSTRACT

Received: 06/12/2022 Otter clam farming in Van Don, Quang Ninh has been encountering
difficulties because of poor quality of breeds and more frequent

Revised: 05/4/2023 disease outbreaks. On that basis, it is necessary to conduct genetic

Published: 13/4/2023 studies to improve the source of breeds, especially the combination of
quantitative inheritance and molecular genetics to select desirable

KEYWORDS traits by molecular indicator. In this study, we employed next-
generation sequencing of gene technology NovaSeq6000 to sequence

Otter clam and screen single nucleotide polymorphism (SNPs) that relates to
Growth growth traits in otter clam. The results was screened shows that total
Sequencing 1,470,534 SNPs to 2 groups, in which 703.228 SNPs only appeared in

fast-growing group, 394.723 SNPs only appeared in slow-growing
group, and 372.583 SNPs appeared in both groups. Through screening
SNP and genetic linkage analysis, 20 potential SNPs for fast-growing group
and 12 potential SNPs for slow-growing group were achieved. The
study suggests that SNP Screen should be employed as a molecular
indicator method to serve geoduck breed selection in Vietnam.

UNG DUNG GIAI TRINH TU' GENE THE HE MOI (NGS) BE SANG LOC DA HINH
NUCLEOTIDE PON (SNP) LIEN QUAN PEN TiNH TRANG TANG TRUONG
O TU HAI (Lutraria rhynchaen, Jonas 1844)

Tri¢u Anh Tuén", Thii Thanh Binh®>
Truong Dai hoc Hing Vwong, *Truong Cao dang kinh té, Ky thudt va Thuy sdn

Screening

THONG TIN BAI BAO TOM TAT

Ngay nhén bai: 06/12/2022 Nghé nuéi tu hai (Lutraria rhynchaena) tai huyén Vén Don, tinh
Quang Ninh hién nay gip nhiéu khé khin do chit hrorng con gidng

Ngdy hoan thign: 05/4/2023 thép, dich bénh thuong xuyén xdy ra. Trén co s¢ d6, can c6 nhimg

Ngay ding: 13/4/2023 nghién ctru nhim ning cao chat Iuong con glong, dac biét 1a can co

su két hop gifta di truyén sé lwong va di truyén phan tir & chon loc

TU KHOA duogc tinh trang mong mudn théng qua cac chi thi phan tir. Trong
nghién ctru nay, ching t6i ing dung cong ngh¢ giai trinh tu gen the

Tu hai hé méi NovaSeq6000 dé giai trinh ty va sang loc cac da hinh
Tang trudng nucleotide don (SNPs) lién quan dén tinh trang ting truéng & tu hai.

Két qua di sang loc dugc tdng sb 1.470.534 SNPs cho ca hai nhém tu
hai, & nhom tu hai ting trudng nhanh xac dinh dugc 703.228 SNPs, &
tu hai tang truéng cham xac dinh dugc 394.723 SNPs va xac dinh
SNP dugc 372.583 SNPs xuét hién ¢ ca hai nhom tu hai. Qua sang loc va
phan tich lién két thu dugc 20 SNP tiém ning cho nhém tu hai ting
truong nhanh va 12 SNP tiém ning cho nhém tu hai ting truéng
cham. Cac SNP duogc sang loc budc du 1a chi thi phéan tir phuc vu
cho cac chwong trinh chon giéng tu hai & Viét Nam trong tuong lai.

Giai trinh ty

Sang loc

DOI: https://doi.org/10.34238/tnu-jst.7056

* Corresponding author. Email: tuantrieuanh85@gmail.com

http://jst.tnu.edu.vn 89 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 228(05): 89 - 96

1. Gi6i thiéu

Tu hai (Lutraria rhychaena, Jonas 1844) 1a dong vat than mém hai manh vo, 1a loai thuy
san nudi co gia tri kinh té cao. O Viét Nam, tu hai dugc nudi phé bién & Van Pon — Quang
Ninh va Nha Trang — Khanh Hoa. Hang nam nhu cau con gi()ng cho nguoi nudi khoang 100 triéu
con gidng. Tuy nhién, chét lugng ngudn con gidng 1a van dé rat dwoc quan tam. Nguon glong tu
hai do di nhap tir nudc ngoai vao nudc ta khong duogc kiém soat, thuong c6 chat lugng thap da
gdy hau qua nghiém trong trong qua trinh nudi, anh hudng khong nho dén su phat trién bén ving
nghé nudi tu hai. Chinh vi vay, viéc nghién ciru san xuét giéng tu hai c6 chét lugng cao 1a viéc
lam cén thiét di véi cac nha chon giong. Chon giéng tu hai theo phuong phap hién dai 1a tim
kiém céc gen chirc nang dua trén co s& hé gen tham chiéu ctia tu hai da dugc cong bd [1]. Viée
khai thac va ing dung hi€u qua h¢ gen tham chiéu cia tu hai vao qua trinh nghién ctru 1a diéu rat

can thiét dé nang cao chét lugng di truyen cho tu hai, dong thoi tuyén chon dugc nhing gen lién
quan dén tinh trang c6 gia tri kinh té, day 1a huéng chon gidng méi hién nay, gop phan nang cao
hiéu qua ctia qua trinh chon gidng. ‘

Pa hinh nucleotide don duge xac dinh do su bién dbi trinh tw DNA xay ra khi mdt nucleotide
(A, T, C hodc G) trong trinh ty bo gen bi thay db6i. Sy phan b cia cac SNP (Single Nucleotide
Polymorphism) trong h¢ gen khong dong nhat. SNP thuong xay ra voi tan sb khac nhau trong cac
phan nhiém sic thé khac nhau va trong cac vung khéng ma hoa thuong cao hon so voi cac ving
ma hoa [2], [3]. Hau hét cic SNP déu ¢ dang hai alen va lién  quan dén sy thay thé Cytosine (C)
v6i Thymine (T), day la bién thé phong phu nhét trong chudi DNA giira cac ca thé trong mot
quan thé [4]. Nhimg bién ddi cua SNP c6 thé 1am thay doi tinh trang va duoc sir dung dé danh gia
da dang di truyén va tién hoa. Trung binh & bd gen ga, ctr 225 bp sang loc duge 1 SNP; ddi véi
bd gen ngudi, khoang 1.250 bp sang loc dugc 1 SNP [5]. O vung gen ma hoa céac SNP ¢co thé tac
dong dén 50 tinh trang quan tam, do d6 rat hiéu qua trong viéc xac dinh mdi twong quan gilra
SNP va tinh trang nao do [6]. Lan dau tién tng dung SNP trong nghién ctru chon giong tu hai
duoc tién hanh. O cac loai thuy san khac, cac SNP duogc tmg dung dé sang loc cac gen tiém ning
lién quan dén tinh trang ting trudng & ca hoi Salvelinus alpinus [7], ca chém [8], tom thé chan
tring Penaeus (Litopenaeus) vannamei va tom st P. monodon [9], tdm cang xanh [10] va ca tra
[11]. Hién nay c6 rt nhiéu phuong phap dé xac dinh cac SNP [12], tuy nhién sir dung cong nghé
giai trinh ty gen thé hé méi duoc coi 1a phuong phap tdi wu vi gidi quyét dugc ddng thoi nhiu
vén dé va sang loc dugc luong 16n cac SNP phuc vu cho viée phén tich di truyén.

Trong nghién ctru nay, chung t6i tién hanh giai trinh tyr gen thé hé méi va sang loc chi thi SNP
cho hai nhom tu hai va marker SNP sang loc dugc s€ cung cip ngudn co so dir liéu quan
trong phuc vu cho cong tic chon gidng & tu hai lién quan dén tinh trang ting truong trong thoi
gian toi.

2. Phwong phap nghién ciru
2.1. Vit liéu nghién ciru
2.1.1. Béi twong nghién ciru

Tu hai voi tréqg (Lutraria rhychaena, Jonas 1844) dugc nudi tai Trung tam giéng thuy san lg
man dat ’tai Van Bon, Quang Ninh truc thugc Truong Cao dang Kinh té, Ky thuat va Thuy san — Tur
Son — Béc Ninh.

2.1.2. Mdu nghién ciru

Téng s6 60 mau tu hai nghién cfl"u, trong d6 c6 30 mau tu hai tang truong nhanh va 30 m‘éu tu
hai tang truong chdm dugc cung cap tir két qua nghién ctru cua d¢ tai “Gmg dung di truyén s6
lwong va di truyén phan tir chon giong tu hai tang truong nhanh”, theo hop dong s6 01/2017/HD-
TS-CNSH. Mau thu cua tu hai tang truong nhanh dugc lua chon tir 30 gia dinh c6 gia tri chon
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gidng udc tinh EBV (Estimated Breeding Value) cao va mau thu cua tu hai tang truéng chm
duogc lua chon tir 30 gia dinh c6 gia tri EBV thap, gia tri chon giong dugc mo ta tai Bang 1.

Béng 1. Gid tri chon giong wéc tinh cho tinh trang tang trueéng giita hai nhém tu hai

Gia tri Nhoém tang truéng nhanh Nhoém tang truéng chim
S6 lwong méu (con) 30 30
S6 lugng gia dinh (gia dinh) 30 30
Khéi lugng trung binh (g) 56,4 £ 0,20 38,5+0,18
EBV trung binh 32,6 £28,3 -21,7+272

Ghi chii: S6 liéu biéu dién ¢ dang trung binh £ d¢ léch chuén.

Nhom ting truéng nhanh gdm 30 ca thé, ]ghéi lugng trung binh 56,4 g/con va gia tri EBV
trung binh dat 32,6. Nhom tang trudng chdm goém 30 ca the, khoi lugng trung binh 38,5 g/con va
gia tri EBV trung binh dat -21,7 (Bang 1).

2.2. Phwong phdp nghién ciru
2.2.1. Tach chiét DNA

DNA dugc tach chiét tir 50 mg miu mé co mang 4o cia 60 ca thé tu hai bépg cach su dung bo
kit DNAeasy tissue extraction kit (Qiagen, Durc) theo hudng dan cua nha san xuat. )

DNA dugc kiém tra bang k¥ thuat dién di trén gel agarose 1,5%. Cac bang DNA c6 két qua
sang rd, khong bi dut gy duoc lya chon dé tién hanh thi nghiém. Ham lugng DNA duge xdc
dinh bang b do huynh quang Qubit 2.0 theo hudng dan cua nha san xuat, néng do dam bao t61
thi€u 3 ng/ul duge str dung cho phan tich EzZRAD.

2.2.2. Xay dung thu vién DNA phuc vu gidi trinh tw hé gen cho hai nhom tu hai

Tién hanh gop 30 mau DNA cua tu hai ting truong nhanh, gop 30 mau DNA cua tu hai ting
truong cham. Sir dung 2 enzyme cét gidi han Mbol va Sau3Al dé cit dong thoi hai mau tu hai
tang truong nhanh va tang trudng cham sau khi gdp. Thu vién DNA cia 2 nhom tu hai dugc xay
dung bang k¥ thuat ezRAD [13].

Khuéch dai thu vién DNA: Thu vién DNA dugc khuéch dai v6i thé tich 15 pl, thanh phan cia
phan tmg PCR gdm 6 pl Enhanced PCR Mix, 1,5 ul Primer Cocktail, 5,625 pl DNA va 1,875 ul
H,0. Chu trinh nhiét ciia phan ing nhu sau: Bién tinh ban dau ¢ 94°C trong 3 phut, tiép theo 1 7
chu ki ¢ 98°C trong 20 gidy, 60°C trong 15 gidy, 72°C trong 30 gidy va kéo dai & 72°C trong 5
phut, luu giir & 4°C.

San pham PCR duoc kiém tra trén gel Agarose 1,5% nhudém véi ethidium bromide va duoc
tinh sach bang Sample Purification Beads. Thu vién DNA c6 dai kich thudc dai tir 350 — 550 bp,
trong do6 kich thudc ciia adapter dugc chén vao 1a 120 bp va trinh ty ciia mau trung binh 1a 380
bp. Céc thu vién DNA duoc bao quan trong diéu kién giit lanh ¢ -20°C dén -80°C cho dén khi
giai trinh tu.

Giai trinh ty Genomic cua tu hai duoc thuc hién béng may [llumina NovaSeq6000, doc két
qua dugc thuc hién tai Trung tam Coéng nghé Gennomic, Truong Dai hoc Téng hop Deakin,
Geelong, Australia.

2.2.3. Gidi trinh tw va ldp rdp hé gen tham chiéu cho tu hai ting trieong nhanh va ting trueéng chim

Co s& HIMB Core chay mot bo loc kiém soét chat luong tiéu chuan va phan tich ca phép do
may Illumina doc dugc thanh cac tép FASTQ dugc sip xép theo chi muyc. Sir dung phan mém
Trimmoatic v0.33 dé loai bo cac adapter va cac doan trinh ty c6 chat lwong thap (Q<10) [14]. Sb
liéu dugc x1 Iy theo quy trinh cua dDocent v2.24 [15].

Phan tich de novo trong Stacks duoc thuc hién vadi 6 bude chinh: Pau tién, cac doan doc duge
phan tach va kiém tra chit luong bdi chuong trinh process_radtags. Ba budc tiép theo bao gdm:
Xay dung loci (Ustacks), tao danh muc (Catalog) cac loci (Cstacks) va khop loci véi danh muc
(Sstacks). O budc thir 5, chwong trinh stacks duoc tién hanh dé 1ap rap va hop nhét cac contig,
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phat hién céc vi tri bién thé trong quan thé va xac dinh kiéu gen ciia mdi c4 thé. O budc thir 6,
dya trén kiéu gen ca thé trong quﬁn thé, cac dir liéu SNP duge xac dinh va xuat dudi dinh dang
vef hodc genpop.

Dua trén hé gen tham chiéu, cac doan doc duoc tao thanh tir hai nhém tu hai sinh trudng
nhanh va sinh truéng cham dugc dong hang bang cong cu BWA v0.7.12-r1044 [16]. Panh sb chi
muc (index) cho cac nucleotid can so sanh v&i hé gen tham chiéu thuc hién bang phdm mém
SAMtools [17].

2.2.4. Phat hién chi thi SNP cho tu hai sinh trieong nhanh, sinh truong cham

Dir liéu SNP tho duoc loc bang phin mém vcftools v.0.1.13 qua cac thong sé minor Allele
Frequency (mAF > 0,05), minimum Mean Depth (mean DP < 10) [18], kiéu SNP (thay thé vi tri
Nucleotide), HWE (Hardy-Weinberg Equilibrium) véi gia tri P — value < 0,001, Mean quality
score (Q)> 30, va max-missing = 0,95 (ty 1¢ phat hién SNP = 95% trén tat ca cac cé thé). Tiép do,
phan mém vcffilter s& loc 1y cac SNP dua vao Allele Balance (AB) >0,3, Mean mapping quality
(MQM/MQMR) (0,9 — 1,05), tan sé thay thé allele (PAIRED/PAIREDR) (0,05 — 1,75). Dit liéu
SNP duoc kiém tra rad_haplotyper dé loai bo cac bién di va xac dinh 1 SNP/contig thu dwoc SNP
dac trung loai (Validated SNP). Xac dinh SNP, xac dinh indel do thém doan (Insertion), mét doan
(Deletion) trinh tu dugc tién hanh khi dong hang cac contig dua vao sai khac trén it nhat bon
trinh ty doc [19]. Xt 1y s6 lidu thé duge thuc hién theo quy trinh Stacks [20], [21] trén hé diéu
hanh Ubuntu Server 15.10.

2.2.5. Kiém dinh outlier loci va sang loc SNP tiém ndng ¢ nhém tu hdi tang triudng nhanh, ting
trueong chdm

Outlier loci dugc xac dinh 1a nhiing vi tri loci c6 gia tri khac biét so voi phﬁn con lai cua bd gen
(Neutral loci). Dé x4c dinh cac oulier loci duoc tién hanh bang phuong phép linkage disequibrium
(LD). LD duoc do bang hé sé tuong quan cip binh phuong gitra cac locus (r2) bang cach st dung
ham ‘LD” trong goi dif liéu “genetic” thudc phan mém R [22]. Str dung LD network (Phdn mém
R) dé xac dinh Selected outlier clusters (SOC) va Compound outlier clusters (COC). Gia tri tdi
wu ‘LDna” [23] v6i cac tham s ¢ va |E| min va ngudng LD duoc thiét 1ap cho cac SOC. Mang
LD duogc xay dung bang goi dit liéu “igraph” trén phan mém R [22]. Cac loci duoc xac dinh 1a
outlier dugc loai bé dé tao bo dir liéu SNP trung tinh. St dung chuong trinh Lositan dé xéc dinh
céc oulier loci, cac outlier loci duoc xac dinh bang cach so sanh phan b loci quan sat & mirc do
tin cay 99% va 1% (vdi gia tri FDR < 0,05). Cac loci bén ngoai khoang tin cdy 99% va 1% duoc
xac dinh 1a outlier loci.

3. Két qua va ban luin
3.1. Tdch chiét DNA, xdy dung thw vién DNA cho nhém tu héi ting trwéng nhanh va ting
truong chim

i Két qua dién di DNA tong sé,cho thay cac dai bang DNA sang 1 va khong bi dirt gy dam béao du
di€u kién thyc hién thi nghi¢ém ti€p theo inh 1).

b,

Hinh 1. Két qua dién di DNA4 t(fhg $0 cua cdc mau tu hdi tang truong nhanh (gjéng NI —N5),
tang truong chdm (gieng C1-CS5), trong do giéng M: Marker (thang chudn DNA).
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Sau khi tién hanh PCR, san pham dugc dién di trén gel agarose 1,5%. Két qua thu duoc dai
bang gon, sang 18. Thu vién DNA ctia nhom tu hai ting trudng nhanh va ting truong cham dugc
tinh sach bé“mg SPB dé loai bo cac trinh tu c6 do dai trén 550 bp va nhé hon 350 bp. Trinh tu
DNA c6 d6 dai trong khoang tir 350 — 550 bp dugc giit lai va xac dinh ham lugng DNA. Thu
vién DNA cua hai nhom tu hai ddm bao du diéu kién dé giai trinh tu.

3.2. Gidi trinh tw va xdy dung hé gen tham chiéu cho hai nhém tu hai

Két qua giai trinh ty va xdy dung hé gen tham chiéu cho nhom tu hai ting truéng nhanh va
tang truong cham dugc mo té qua Bang 2.
Bang 2. Tém tdt két qua xir 1y gidi trinh tu

Gia tri
Chi s6 phan tich Nhom Nhém
ting trwéng nhanh  ting truéng chim
D§ bao phu giai trinh ty 200 200
S6 lwong doan trinh tw (read) sir dung dé két ndi contig 212.340.022 212.980.396
Téng s6 contig 832.712 762.040
Kich thudc hé gen tham chiéu tam thdi (Mb) 434 429

O tu hai ting trudng nhanh, sau khi giai trinh ty va phan tich da thu duoc 276.023.281 doan
trinh tu tho (raw read), trong d6 c6 230.479.439 (chiém 83,5%) doan trinh ty mang barcode. O tu
hai tang trudng cham, thu dugc 279.136.083 doan trinh ty thé (raw read), trong sb do ¢o
230.845.540 (chiém 82,7%) doan trinh ty barcode. Sau khi tinh sach, loai bo cac doan adapter va
cac doan trinh ty c6 chat luong thap ¢ hai nhom tu hai, chung toi thu duge 212.340.022 (76,8%)
doan trinh tu c6 chét luong tdt & tu hai tang truong nhanh va 212.980.396 (76,3%) doan trinh tu
¢6 chét lugng tot & tu hai ting truéng cham. Poan trinh tu c6 chit lwong t6t & tu hai ting truong
nhanh va ting trudng cham duoc st dung dé két ndi contig va thiét 1ap hé gen tham chiéu tam
thoi, voi dung luong dir liéu 200GB. Twr 212.340.022 doan trinh ty ¢ tu hai tang trudng nhanh va
212.980.396 doan trinh tu ¢ tu hai ting truong cham sau khi két ndi thu duge 1an luot 832.712 va
762.040 constig véi su phan bd kich thudc cac contig dugc thé hién ¢ hinh 2. Contig c6 chiéu dai
tlr 70 - 150 bp chiém sb lwong 16n nhat (454224 va 433534 contig), tiép dén 1a cac contig co
chiéu dai tir 150 - 200 bp (269037 va 248516 contig), contig c6 chiéu dai 200 - 300 bp (83752 va
62558 contig), contig co chidu dai 300 - 400 bp (25692 va 17421 contig) va contig cd chiéu dai
tir 450 bp trd 1én (7 va 11 contig) chiém sb lwong thp nhit (Hinh 2).

Tu cac doan doc chét luong cao, viéc 12"1p rap da thu dugc hé gen tham chiéu véi s luong
doan contig cao, ty 1€ % A+T va G+X la tuong duong nhau (50:50).

S0 lugng
contig
Low - Nhém tang trwéng cham

40000C
350000
300000 372583
- 703228
200000
15000¢ 394723
10000C
70-150 150-200 200-300 300 ‘\Oﬂrl . 450 FaSt- Nhém téng u—u.c‘),ng nhanh
Kich thudc contig (bp)
BFas- Nhanh BLlow - Chim
Hinh 2. Phadn bo contig giita cac nhom tu hai tang Hinh 3. S6 liong SNP ¢ nhom tu hai tang
trieong nhanh va tang truong chdm sau két noi truweong nhanh va tang truwong cham
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3.3. Két qua sang loc chi thi SNP ¢ nhém tu hdi sinh trwéng nhanh va sinh trwéng chim

Dua trén hé gen tham chiéu cta tu hai da xay dung, phat hién va sang loc duoc téng )
1.470.534 SNP, trong d6 c6 703.228 SNP xuat hién & nhom tu hai ting truong nhanh, 394.723
SNP xuét hién ¢ nhom tu hai ting truong cham va 372.583 SNP xuat hién & ca hai nhom tu hai
(Hinh 3).

Két qua sang loc SNPs trén hé gen & ca hai nhom tu hai cho thay, s lugng SNPs xuat hién &
nhém tu hai ting trudng nhanh cao gap 1,78 1an (703.228 SNPs) so véi tu hai ting trudng cham.
Véi s6 luong SNP sang loc dwoc gop phan mé ra hudng khai thac dir liéu SNP ¢6 y nghia thuc
tién; trén co s¢ d6 xac dinh duoc cac chi thi SNPs c6 kha ning lién quan dén tinh trang tang
truong & tu hai. Hién nay, phan 16n hé gen ciia cac loai thily san ¢ gié tri kinh té chwa dugc giai
ma, trong d6 c6 cac loai nhuyén thé. Viéc giai mi thanh cong hé gen tham chiéu cho tu hai 1a co
s& dé xac dinh duoc cac SNPs lién két vi cac gen chue nang, tir d6 gop phan m¢ ra tiém ning
tmg dung phuc vu chon giéng dbi véi cong tac chon glong va nudi trong tu hai. Cac chi thi SNPs
sang loc dugc chiém téi 90% su khac biét vé di truyén giira cac c4 thé [24]. Trong qua trinh trao
d6i chéo thuong khong tach roi cac chi thi SNPs ra khoi gen chirc nang [11].

Bang 3. Thong tin vé SNP sau cdc buée loc & hai nhém tu hdi

Thong s 5 loc Nh,(’)m siqh truéng phanh Nl’l(’)m si1}h tru'()'ng’chzflm
: S6 ca thé S6 SNP S c4 thé S6 SNP

D6 nhiéu locus 90% 30 12728 30 6424
Tan sb alen (Mac) <3 30 4844 30 5748
Tn sb alen nho (Maf) (0,01 - 0,05) 30 1467 30 881
Khuy INDV , o 30 12728 30 6424
Tan so alen nho nhat < 0,05 va tan so
alen 16n nhat > 0,464 30 2503 30 1660
Vi tri lién két haplotype 30 663 30 386
HWE < 0,001 30 1467 30 604
Loai bo LD 30 525 30 211
Locus trung tinh/ Locus khac biét 30 525/138 30 211/175

Dit liéu SNPs tho thu dugc tir hai nhdém tu hai dugc sang loc qua cic budc bang cong cu VCF
tool dé loai bo cac bién thé. S6 luong cac chi thi SNP ¢ hai nhéom tu hai sau khi phat hién va
tuyén chon thu dwoc 525 SNP & tu hai ting trudng nhanh va 211 SNP & tu hai ting truéng cham.
Két qua chi tiét viéc sang loc cac SNP duoc mé ta & (Bang 3).

3.4. Kiém dinh outlier loci va sang loc SNP tiém ning ¢ nhém tu hdi ting trwéng nhanh, ting
truong chdm

Két qua kiém dinh céc outlier loci cho ca hai nhoém tu hai da phat hién dugc 138 outlier loci &
nhom tu hai ting truong nhanh va 175 outlier loci ¢ tu hai ting trudng cham. Tién hanh loai bo
cac locus nay, cudi cung da thu dugc 525 va 211 locus trung tinh (Neutral loci). Viéc chon loc
céc SNP tiém ning tir cac SNP trung tinh & hai nhém tu hai dugc thuc hién nho sir dung cac cong
cu tin sinh hoc trén hé diéu hanh linu. Locus trung tinh cta ca hai nhom tu hai dugc xay dung
dua trén tham chiéu dDocent va Stacks. Ddng thoi, tién hanh phan tich lién két bién di thay thé
ddng hoan (Transition) va bién di thay thé di hoan (Tranversion), di xac dinh dugc 4 bién di
transition (dong hoan) véi téng s6 340 SNP ¢ nhom tu hai ting truong nhanh va 150 SNP &
nhom tang trudng cham. Ngugc lai, xac dinh dugc 8 bién di tranversion (di hoan) voi téng s6 185
SNP ¢ nhom tu hai ting truong nhanh va 61 SNP & nhém ting truéng cham. Viée kiém dinh cac
neutral loci (loci trung tinh) nham ting d6 chinh xé4c ciia cac SNP sang loc dwoc [25].

Tur vige phan tich cac lién két va sang loc di thu dugc 100 SNP cho mdi nhom tu hai dwa trén
su 6n dinh cua cac nucleotide & dau 3’. Tur 100 chi thi SNP tiém nang tiép tuc dugc sang loc dua
vao cac tiéu chi 1a chi s6 QUAL (chon chi s6 cao nhat), hé s FPKM giira tu hai ting trudng
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nhanh va tang truong chém, chirc nang dugc chu giai cho timg chi thi cia gen quy dinh tinh trang
tang truong. Két qua da sang loc duoc 32 chi thi SNP tiém ning nhat, trong d6 c¢6 20 SNP tiém
ning cho nhom tu hai ting truong nhanh va 12 SNP tién ning cho nhom tu hai ting trudng cham
(Bang 4).

Bang 4. Vi tri contig va SNP ¢ hai nhom tu hai

Nhém sinh truwéng nhanh Nhém sinh truwéng chim
STT  No. Stacks Vi tri No. dDocent SNP No. Stacks  Vitri  No. dDocent SNP
contig SNP contig contig SNP contig

1 4256* 14 1731% T/A 42278 52 8465 T/C
2 89920* 43 5700* G/C 160179* 69 17437* G/C
3 23172%* 46 12709* T/A 194687* 70 17765* G/C
4 13193* 49 3570% T/G 209666* 75 33025* G/C
5 61085* 52 3881* G/C  206834* 78 14306 C/T
6 103149* 61 8058* T/C 169228* 89 37770 T/C
7 14190 73 11689 A/G 19013 91 38550 T/C
8 6162 75 3765 A/C 53272%* 94 12648* T/C
9 4649* 88 7534* C/T 204613 96 8330 G/A
10 225978 89 1121 T/C 10876* 130 1365* C/A
11 168086 98 4771 A/G 55129 132 36889 T/C
12 120192 99 9875 C/T 54383* 146 55268* G/T
13 200347 100 7897 A/G
14 38178* 102 5226* G/A
15 19584* 104 14664* G/A
16 9952 112 3770 G/A
17 86987 115 6904 T/C
18 12694 117 10792 C/T
19 9980 121 2440 C/G
20 84806 133 8290 T/C

Ghi chii: * Kiéu bién di thay thé di hodn; S6 béi mau dam la cac SNP ¢6 thé thiét ké dwoe moi.
4. Két luin

Nghién ctru dd xac dinh dugc kich thude hé gen tham chiéu cho tu hai ting trudng nhanh 1a
434Mb va tu hai sinh truéng cham 1a 429Mb. Sang loc va phat hién dugc tong sé 1097951 diém
SNP lién quan dén ting truéng & ca hai nhom tu hai, trong d6 c6 703228 diém SNP & tu hai ting
truong nhanh va 394723 diém SNP ¢ tu hai ting truong cham. Tir 1097951 diém SNP & ca hai
nhém tu hai ¢6 372.583 SNP xuét hién chung & ca hai nhom tu hai.

Nghién ciru da sang loc dugc 32 SNP marker tiém ning c6 lién quan dén tinh trang ting
truong & tu hai, trong d6 c6 20 SNP & tu hai lién quan dén ting truong nhanh va 12 SNP & tu hai
lién quan dén tang truéng cham.
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