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ABSTRACT

We assessed correlations between single nucleotide polymorphisms (SNPs) in the
crustacean hyperglycemic hormone (CHH) genes with individual growth performance in giant
freshwater prawn Macrobrachium rosenbergii. A preliminary study that evaluated all SNPs
suggested an association between SNPs in intron 3 of the CHH gene and individual growth
performance. A larger number of offspring (n=243) then were genotyped and tested for the
associations between SNPs in intron 3 and individual growth performance. Four intronic
SNPs were associated significantly with three growth traits (body weight, carapace length,
and standard length). Of these, CH3-2402 and CH3-2561 were highly correlated with all three
traits, while CH3-2407 and CH3-2409 were correlated significantly only with body weight. A
further haplotype-trait association analysis confirmed that these four SNP markers were in
linkage disequilibrium, and the specific haplotype TGAA had significant associations with
high growth (P < 0.01). The implications of these findings with relevance to developing
improved culture lines of giant freshwater prawn for the industry in Vietnam are discussed.

PAT VAN DPE

T6m cang xanh (Macrobrachium rosenbergii) la mot trong nhitng ddi tugng thuy san
nudce ngot c6 gia tri kinh té cao ¢ Viét Nam va nhiéu noi trén thé gioi. Tuy nhién san luong
tom cang xanh nudi con thap, chua dap ung dugc nhu cau trong nude va thi _trudng the gidi.
Nghé nui tom cang xanh hi¢én nay van con phy thuc hoan toan vao nguon tom giéng tu
nhién hodc 12 ngudn tém giéng chua dugc chon gidng nang cao chat lugng di truyén. Vi vay
nuodi tom cang xanh dat san lugng thép va dé man cam voi dich bénh, anh huéng dén su phat
trién bén virng ctia nghé nudi. Ngoai ra, nghién ciru di truyén phén tir trén tdm cang xanh con
rat han ché. Hién trang ndy cho thiy su can thiét ciia chuwong trinh nang cao chat luong di
truyén cho tdm cang xanh nham cai thién mot s tinh trang c¢6 gia tri kinh t&. Ung dung di
truyén phan tir trong cac chuong trinh chon giéng 1a hudng tiép can mdi, gop phan lam ting
hiéu qua cta qua trinh chon gidng.

Single nucleotide polymorphism (SNP) la marker chi sai khac mot nucleotide cua
trinh ty DNA, xuat hién ¢ tan sudt cao khi sang loc SNP cua da sb cac hé gen, cir khoang 225
bp 1a tim thiy 1 SNP trén bo gen ga va khoang 1.250 bp 1a sang loc dugc 1 SNP cho bd gen
nguoi (Liu, 2007). Biéu quan trong 12 SNP ¢d thé xuét hién & ving gen ma hoa, tic dong truc
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tiép dén tinh trang quan tim, rit hidu qua trong viéc xac dinh mdi tuong quan giita SNP va
tinh trang nao d6 (Beuzen va ctv, 2000). Mac dU tmg dung SNP trong cac chuong trinh chon
gidng con méi mé, gan day SNP da dugc sir dung dé sang loc cac gen tiém ning lién quan dén
tinh trang ting trudong cia mot sd ddi twong thuy san, bao gdm ca hdi  Salvelinus alpinus
(Tao va Boulding, 2003), c4 chém (Xu va ctv, 2006), tdm thé chan tring Penaeus
(Litopenaeus) vannamei va tdom st P. monodon (Glenn va ctv, 2005).

Crustacean hyperglycemic hormone (CHH) & gidp xac ¢ vai trd chii yéu trong qua
trinh chuyén hoa chét bot dudng va chat béo, ciing nhu anh huong dén su 16t xac, qua trinh
sinh san va diéu hoa ap suat thim thau (Santos va ctv, 1997; Fanjul-Moles, 2006). Vi viy gen
CHH ¢6 thé tac dong dén ting truong cia cac lodi gidp xac. Hién nay 40 gen CHH d4 duoc
xac dinh & cac lodi tdm cua (Zhu va ctv, 2005; Fanjul-Moles, 2006), trong d6 c6 nhiéu cong
trinh céng bd dic diém cia gen CHH trén tdm cang xanh (Zhu va ctv, 2005; Lin va ctv, 1998;
Sithigorngul va ctv, 1999; Chen va ctv, 2004; Ohira va ctv, 2006; Reddy va Sainath, 2009).
Tir co so d6, dé tai sang loc SNP trén gen CHH dé tim kiém mdi twong quan ctia marker SNP
va ting truong cua tom cang xanh. Néu dé tai phat hién duoc SNP lién quan dén tinh trang
tang trudng, cac SNP nay s& dugc sir dung cho chuong trinh chon gidng cta tom cang xanh
trong twong lai, thic day qua trinh chon loc dién ra nhanh hon va hiéu qua hon.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Thu thap miu vat

Mau chan boi dugc thu thap tir thi nghiém lai hn hop 3 x 3 (diallel cross) bao gom
dong tdm cang xanh Pong Nai, Mékong va Hawaii. Mau chan boi ciia tdm bd me thé hé thir 1
duoc st dung dé sang loc su hién dién ctia SNP & quén dan ban ddu. Mau chén boi cta tdm
caitirthé hé 1 va 2 dugc st dung dé sang loc SNP lién quan dén tinh trang ting truong. Dé tai
khong s dung mau vat ciia tdm duc, vi ting trudng ctia tom duc chiu anh huong 16n cua yéu
t6 quan dan.

Thiét ké primer, ly trich DNA, phan img PCR va giai trinh ty

Primer duoc thiét ké tir trinh ty CHH caa M. rosenbergii (Chen va ctv, 2004,
GenBank accession no. AF372657) d4 dugc cong bd, sir dung chuong trinh Primer 3 (v.0.4.0)
(http://frodo.wi.mit.edu/). Primer duoc thiét ké c6 thé khuéch dai cac doan ma hoa (exon) va
khéng ma hoa (intron) caa gen CHH. Thong tin chi tiét ciia primer dugc trinh bay ¢ Béang 1.
Chi tiét cac doan gen cia CHH dugc trinh bay ¢ Hinh 1.

b223 b1622  b1905 b2225 b2350 b2570 b3847

Intron 1 Intron 2 Intron 3
oQ— 0
o—0
CH1 CH2 [ ! ®

CH3

Hinh 1. So d6 ciu trac cua gen CHH va cac doan gen duoc khuéch dai

Dé tai ly trich DNA tong sb tir mau chén boi cta tom cang xanh, bang phuong phép
mudi ciia Miller va ctv (1988). Nong d6 DNA tong s ly trich duoc do bang may quang phd
NanoDrop ND-1000 (NanoDrop Technologies), va pha lodng dé dat nong d6 100 ng/ul cho
phan trng PCR.
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Bang 1. Chi tiét cic primer khuéch dai gen CHH ctia M. rosenbergii

Doan gen Primer
Ky hisu Do dai Tén Trinh ty (5°-3°) Nhiét do bat
(bp) cap (°C)

CH1 401  CHIF CCCCCACAACTTTGTCAGTT 60
CHIR  TGACACTTCAACGACGGTACA

CH2 360 CH2F CAGGTTCTTTTTCCCCCTTT 58
CH2R  ATCAACGCGAAAGCCTCAT

CH3 608  CH3F GGTCATTGCGTGGAAGATTT 60

CH3R GGCAGATGAGAGGGACTGAG

Phan tng PCR (25 pl) bao gom 50-100 ng DNA, 0.5 U Tag DNA polymerase
(Roche), 0.5 uM primer, 0.1 mM dNTP, va buffer (10 mM Tris-HCI, 1.5 mM MgCl;, 50 mM
KCI, pH 8.3). Chu trinh nhi¢t PCR nhu sau: bién tinh DNA (denaturation) & 94°C trong B
phat; 30 chu trinh: 94°C trong 30 gidy, gin primer (annealing) ¢ nhiét do nhét dinh cho mdi
primer (Bang 1) trong 30 glay, va giai doan tong hop DNA (elongation) tai 72°C trong 1 pht;
giai doan khuéch dai cudi ciing (extension) tai 72°C trong 10 phdt. San phiam PCR duoc dién
di trén 1% agarose gel va chup anh bang UVP BioDoc-It.

San phim PCR dugc tinh sach bang Exonuclease I (Exo, Fermentas) va Shrimp
Alkaline Phosphatase (SAP, Fermentas) trugc khi giai trinh ty. Ti 1¢ gitra Exo va SAP 1a 1:2.
Phan tmg ExoSAP bao gdom: 2 ul san phim PCR (pha lodng 1/5-1/10), 0.2 pl ExoSAP, va 1.8
ul nude cat. Chu trinh nhiét: 37°C trong 40 phit, 85°C trong 15 phit dé bat hoat cac enzyme.
DNA dugc giai trinh ty st dung BIG DYE 3.1 bang thiét bi giai trinh tu ABI 377 (PE Applied
Biosystems). Trinh ty DNA dugc phan tich bang phin mém Sequencher ™ 4.1 (GeneCodes).

Sang loc SNP ciia tom thé hé 1 va 2

Pé tai sir dung phuorng phap xac dinh kiéu gen chon loc (selective genotyping
approach) (Poompuang va Hallerman, 1997) de giam thiéu s6 lugng miu can thiét phai giai
trinh ty gen. Pau tién dé tai giai trinh ty 24 mau tom tang truong nhanh nhat va 24 mau tom
tang trudng chdm nhat. D& tai phan tich so bo tim mbi twong quan gitta SNP va tang truong
Cla tom cho thdy ¢ sy twong quan gitta SNP va doan gen CH1 va CH3. Do d6 dé tai tang sd
lwong miu tom ting truong nhanh nhat va chdm nhéat khuéch dai boi primer CH1 va CH3 dé
xac dinh c6 sy trong quan gitra SNP va ting truong. Tong s6 lwong mau DNA khuéch dai boi
primer CH1 va CH3 1a 96, trong d6 48 mau DNA tir tom ting truong nhanh nhit va 48 miu
DNA tir tom ting trudng cham nhat. Ngoai ra dé tai ciing khuéch dai DNA doan CH3 cua 147
mau tom chon loc mot cach ngau nhién dé khéng dinh chéc chan c6 su tuong quan giitta SNP
va tang truong.

Phan tich thong ké
Sé li¢u kiéu gen

Kiéu SNP cua tmg ca thé tom dugc xac dinh dua vao trinh ty gen. Tan sgét allele tai
moi vi tri SNP dugc kiém tra c6 phan b6 theo phuong trinh Hardy-Weinberg bang phuong

phép Chi-square. Fisher’s exact test dugc sir dung dé so sanh tan suat xuat hién SNP giira cac
nhom tom.
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Sé li¢u kiéu hinh

Gia tri ting truong trung binh hi¢u chinh (least squares means) cta 2.700 mau tom cai
tr 9 phép lai dugc tinh toan bang M6 hinh 1, sir dung phép tinh PROC MIXED cua phan
mém SAS phién ban 8.0 (SAS Institute, 2000 . Cong thirc ctia M6 hinh 1 nhu sau:

Yijmn = 1+ Gi + Cj + (GC);j + A + hy(9C)ij + €ijamn (MO hinh 1)

Trong d6 Yijimn |2 gia tri ting truéng cua cia ca thé quan sat thir n; p 1a trong luong
trung binh cua quén dan thi nghiém; G; 1a tic dong cuia yéu to thé hé thu i(i=1,2);C la tac
dong cua yéu t6 phép lai thur j G=12,..9); (GC)IJ 14 twong tac cia yéu td thé hé thu i va
yéu t6 phép lai thu j; Al la bién s6 (covarlance) ctia tudi tom lac thu hoach; hm(gc)ij 1a twong
tac ngau nhién gitra giai nudi voi thé hé thir i va phép lai th j; ejjumn 1a sai 6 du ciia ca thé
quan sat thir n.

Sau d6 gi4 tri ting trudng cia tom duoc xép thir tu tir thap nhit dén cao nhit dé chon
mau tom tang trudng cham nhat (48 mau), ting trudng nhanh nhat (48 mau) va mau tom ngau
nhién (147 mau).

Phan tich méi twong quan giira ting truéng va SNP

Dé tai st dung ANOVA test dé phan tich mdi trong quan gitra SNP va tinh trang ting
trudng cua tom cang xanh bang M6 hinh 2 1& md hinh tinh tri (dominant effect) va Md hinh
3 1a md hinh di truyén cong gop (additive effect).

yuklmn “’ + GI + C + (GC)IJ + SNPk + AI + hm(gc)” + e|Jk|mn (MO hlnh 2)

Trong d0 yijumn 12 gid tri ting trudng cua ctia ca thé quan sat tht n; , Gi, Gj, (GC)jj, Ay,
hm(gc)ij dugce dinh nghia nhu M6 hinh 1; SNPy la tac dong c6 dinh cta kieu SNP genotype
thir k (k=1, 2 hoac 3 tuong Gng vdi GG, GA, hodc AA); va ejjumn la sai s0 du cta ca thé quan
sét thir n.

M6 hinh 3 tuong tw nhu Mo hinh 2, trong d6 kiéu SNP 14 bién s6 cua 3 kiéu SNP
tuong rng véi so lugng allele A (vi du: GG=0, GA=1, AA=2), trong d6 A la nucleotide quan
tam.

Phan tich méi twong quan giiva ting truéng va SNP haplotype

Pé tai sang loc SNP cua cting mot gen cho n}}iéu c4 thé tom c6 ngudn gdc gia dinh tir
cac pheép lai khac nhau. Vi vay de tai phan tich moi tuong quan gilta tang truéng va SNP
halpotype (nhiéu SNP két hop v&i nhau thanh haplotype dic trung) bang chuong trinh
Haplo.Stats (Schaid va ctv, 2002).
KET QUA
Két qua sang loc SNP & thé hé 1 va 2

Sé lwong SNP sang loc duoc cho doan gen CHI dugc trinh bay ¢ Bang 2. Tan suat
SNP xuat hi¢n & nhém tom tang trudng nhanh va nhom tom tang trudng chdm khong sai khac

nhau c6 y nghia vé mat thong ké (P > 0.05). Trong khi d6 SNP khong thay xuat hién & doan
gen CH2.
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Bang 2. Tan suét allele ciia cac SNP xuit hién & doan gen CH1 ctia mau tom thé hé 1 va 2

SNP? Allele DPoan gen Tan suét Fisher’s test
Tang truéng Tang truong (P)
cham nhanh
g.302 A Intron 0,60 0,53 0,508
G 0,40 0,47
g.372 C Intron 0,33 0,47 0,083
T 0,67 0,53

% SNP cia 48 mau tom tang truong nhanh nhat va 48 miu tom tang truong cham nhat . Intron: doan gen khong
ma hda

Poan gen CH3 cho thiy tin suat SNP xuét hién cao, bao gém 1 SNP ¢ vlng 5’ khong
phién ma va 9 SNP & vung khdng mé hoa (Bang 3). Su phan bo allele ctia moi vi tri SNP déu
tudn thu theo phuong trinh Hardy-Weinberg equilibrium (P > 0.05).

Bang 3. Tan suét allele ciia cac SNP xudt hién & doan gen CH3 cta mau tom thé hé 1 va 2

SNP” Allele Doan gen Tan suét 2 P

g.2334 G 5’UTR 0,89 0,01 0,994
A 0,11

g.2384 G Intron 0,60 1,61 0,448
A 0,40

g.2395 G Intron 0,35 0,81 0,667
A 0,65

g.2402 G Intron 0,94 1,08 0,582
T 0,06

g.2407 G Intron 0,98 0,07 0,966
A 0,02

g.2409 G Intron 0,02 0,07 0,966
A 0,98

g.2457 G Intron 0,01 0,05 0,999
A 0,99

g.2471 G Intron 0,04 0,45 0,982
A 0,96

g.2524 C Intron 0,83 0,33 0,846
T 0,17

0.2561 G Intron 0,05 0,60 0,973
A 0,95

® SNPs cua 243 [nﬁu tom (48 MAu tom ting truong nhanh nhat, 48 mau tom tang truong cham nhét, va 147 mau
tdm chon loc ngau nhién).

Mbi twong quan giira SNP va tinh trang ting truéng

Trong sb cac SNP xuét hién & doan gen CH3, dé tai xac dinh dugc 4 SNP ¢6 anh
huong dén ting truong & tom cang xanh c6 ¥ nghia vé mit thong ké (P < 0.05, Bang 4). Két
qua phén tich sir dung mé hinh tinh troi cho thiy cé thé co kiéu gen GG tai vi tri CH3 g.2402
tang truong chim hon so véi ca thé co kiéu gen GT (P < 0.01). Nguoc lai, ca thé AA tai vi tri
CH3 ¢.2561 tang trudng nhanh hon ca thé GA (P < 0.05). Tuong tu, c4 thé c¢6 kiéu gen dong
hop tir tai CH3 g.2407 va CH3 g.2409 ting truong nhanh hon ca thé di hop tir. Tuy nhién hai
kiéu gen ndy chi tac dong co y nghia thong ké cho chi tiéu trong luong cé thé (P < 0.05).

Bang 4 cling cho théy anh huong di truyén cong gop cua cac SNP tai 4 yi tri ciia doan
gen CH3 (P < 0.05). SNP tai CH3 g.2402 tac dong lam tang trong lugng ca thé 6.77 g, trong
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khi d6 SNP tai 3 vi tri con lai c6 tac dung 1am giam trong lugng c4 thé tir 4.39 dén 7.47 g.
Tuong tu, SNP tai vi tri CH3 g.2402 lam ting chiéu dai giap dau nguc va chiéu dai chuan lan
luot 12 0.27 va 0.77 cm, trong khi d6 SNP tai CH3 g.2561 lam giam chiéu dai giap dau nguc
va chiéu dai chuan lan lwot 12 0.21 va 0.54 cm.

Bang 4. Anh huong ctia SNP 1én toc do ting truong ciia tdm cang xanh phan tich bang mo
hinh tinh troi va md hinh di truyén cdng gdp

SNP Kiéu gen  S6 lwong mau BW CL SL
()] (cm) (cm)
LSM =+ SE (M6 hinh tinh troi) ™
207 2221+ 309+003*  9,37+0,07°
CH3 g.2402 GG 0,59
30 28,98+ 3,36+0,08° 10,14 +0,20°
GT 1,61°
230 2332+ 3,14+0,03* 9,49 +0,07°
CH3 g.2407 GG 0,58
8 1585+ 2,82+0,16% 8,86+ 0,41°
GA 3,28"
230 23,32+ 3,14+0,03* 9,49 +0,07°
CH3 g.2409 AA 0,58
8 1585+ 2,82+0,16* 8,86+ 0,41°
GA 3,28"
220 2331+ 3,14+0,03*  9,50+0,07°
CH3 g.2561 AA 0,60°
23 18,92+ 2,92+ 0,09 8,96 + 0,24°
GA 1,91°

SNP thay thé + SE (Mb hinh di truyén cong gop) @
6,77+  027+0,08 0,77 +0,21"

CH3 g.2402 1,717

747+ 0,320,116  063+041
CH3 g.2407 3,34"

747+ 0,32%0,16  063+041
CH3 g.2409 3,34"

-439+ -0,21+0,10° -0,54+0,25"
CH3 g.2561 2,01"

(i) BW = body weight — Trong lugng ca thé, CL = carapace length — Chiéu dai giap dau nguc, SL = standard
length — Chiéu dai chuan, SE = standard error — Sai s6 chuén, LSM = Least-squares means — Gia tri trung binh
hiéu chinh

(i) Kiéu SNP c6 cling chit cai 1a khong c6 sai khac y nghia théng ké (P > 0.05), * P < 0.05.

Mbi twong quan giira SNP haplotype va tinh trang ting truéng

Boi vi 4 SNP hién dién & doan gen CH3 cé anh huong c¢é ¥ nghia dén tc do ting
truong cua tom, dé tai phan tich sau hon mbi lién két gitta cac SNP & dang marker phén tir
(hay haloptype) d6i véi tinh trang ting truong. Két qua cho thiy 4 SNP lién két véi nhau
thanh 6 haplotype. Trong d6 4 haplotype bao gdm GAGA, GGAG, TGAA va GGAA c6 tan
suat xuat hién 16n hon 0.01 (Bang 5), va 2 haplotype 1a AGAA va GAGG xuit hién ¢ tan suét
thap (0.002 va 0.006) nén khong trinh bay & Bang 5. Haplotype GGAA xuit hién phd bién
nhét voi tn suét 0.864.

Bang 5 cho thiy TGAA c6 anh huong di truyen cong gop ddi voi ca 3 chi tiéu ting
truong (P < 0.01). Marker ndy xuat hién & nhiing cé thé c6 ting truong vuot trdi 5.95 g trong
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lugng ca thé, 0.25 cm chiéu dai giap dau nguc, va 0.70 cm chiéu dai chuan. Marker phé bién
nhat 14 GGAA khong c6 anh hudng c6 ¥ nghia dén cac chi tiéu tang truong.

Bang 5. Tan suat SNP haplotype & doan gen CH3 ciia gen CHH va anh huong di truyén cong
gop ciia SNP marker déi véi tinh trang ting truong ¢ "

SNP haplotype BW (g)
g.2402 .2407 .2409 ¢.2561 hap.freq coef SE t P

G A G A 0,011 -530 365 -145 0,15
G G A G 0,033 -045 212 -021 0,83
T G A A 0,062 595 161 3,69 <0,01
* * * =@ 0030 -1,28 1,63 -0,79 043
G G A A 0,864 0,05 060 0,08 0,94

Bang 5. (tiép tuc)

SNP haplotype CL (cm) SL (cm)

g.2402 .2407 .2409 ¢.2561 coef SE t P coef SE t P
G A G A -014 019 -0,75 045 -0,33 0,46 -0,73 0,47
G G A G 0,00 0,11 -0,02 0,99 -006 026 -0,21 0,83
T G A A 0,25 0,08 3,13 <0,01 0,70 0,20 3,47 <0,01
* * * = 006 0,08 -0,75 045 -0,22 0,20 -1,07 0,28
G G A A -004 003 -1,38 0,17 -0,07 0,08 -096 0,34

(i) BW = body weight — Trong lugng ca thé, CL = carapace length — Chiéu dai giap dau nguc, SL = standard
length — Chiéu dai chuin, SE = standard error — Sai s6 chuén,

(i) hap.freq = haplotype frequency — Tan suat haplotype, coef = regression coefficient — Hé s6 tuyén tinh, t =
giatrit,P= giatri P

(i) Haplotype “****” ¢4 tan suét < 0.01.

THAO LUAN

Pé tai sang loc dugc SNP xuat hién & cac doan gen khong méa hoa (intron) cia gen
CHH, khong thdy xuat hién SNP & doan gen ma hoa (exon). Theo tac gia Liu (2007), SNP
thuong xuét hién & doan gen khong ma héa va chon loc tu nhién noi Chung bao ton doan gen
mé& hoa vi tinh chat quan trong cta gen ma hoa. Tac gid De-Santis va Jerry (2007) ciing bao
cao cac marker da hinh xuat hién ¢ doan gen ma hda cia hormon ting trudng ¢ ca thudng rat
hiém so v&i mirc d6 phd bién ctia marker xuat hién & doan gen khong ma hoa. Tat ca cac SNP
caa dé tai sang loc dugc déu xuat hién & doan gen khong méa hoa, tuy nhién né c6 thé anh
huong dén qua trinh cat ndi cac doan ma hoa va khdng ma hoé (splicing) trong qua trinh
phién m4, tir 6 dich ma thanh céc chudi amino acid khac nhau. Nhiéu nghién ctu trude day
cong bd SNP & doan gen khong ma hoa cd thé tac dong dén qua trinh splicing, dén dén nhiing
bénh tat bat thudng & ngudi (Langdahl va ctv, 1997; Pagani va Barralle, 2004; Boer va ctv,
2005; Hastings va ctv, 2005; Hull va ctv, 2007).

M. rosenbergii c6 2 bdn sao (transcripts) 1a CHH mé hoa hormone CHH va CHH-L
(CHH-like) ma hoa hormone tuong ty CHH. Ca 2 bén sao nay la két qua cua qua trinh cit va
ndi cac doan ma hoa va khdng ma hoa khac nhau (alternative splicing) c6 ngudn gbc tir 1 gen
(Chen va ctv, 2004). Ban sao CHH phién m3 tur cac doan exon 1, 2, va 4, trong khi d6 ban sao
CHH-L phién mé tir ca 4 doan exon (Hinh 1). Nhém Ohira va ctv (2006) cong b chi c6 CHH
co tac dung chuyén hod chit bot duong, CHH-L khong c6 tac dung ndy. Nhié¢u doan gen dac
trung (motif) & vling tiép giap gitra exon-intron (exon — intron boundary) luén dugc bao ton
Vi d6 1a vi tri quan trong dé qua trinh splicing xay ra. Ngoai ra cac doan gen dac truong lam
tang toc (enhancers) hodc wc ché (silencers) hién dién & exon hodc intron c6 tac dung diéu
khién qua trinh splicing. Cac enhancer hoic silencer thuong ndm ¢ khoang cach tir 50-100 bp
c6 khi 1én dén hang trim hodc hang ngan bp so véi vi tri splicing (Pagani va Baralle, 2004).
Dé tai phat hién cac SNP lién quan chit ché dén tinh trang ting truong 1a CH3-2402, CH3-
2407 va CH3-2409 (Hinh 2) niam ¢ khoang cach tir 53 dén 60 bp so véi ving tiép giap exon 3
— intron 3. Mot phét hién quan trong nita ciia dé tai la CH3-2561 niam ngay vling giap ranh
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intron 3 — exon 4. Céac SNP nay c6 thé lam thay d6i qua trinh splicing hodc bién dbi vi tri
nhan biét ciia qué trinh splicing, din dén lam tang hodc giam qua trinh tong hop hormone
CHH hoic hormone tuwong tw CHH (CHH-L), Vi vdy tac dong dén téc do tang truong. Diéu
nay duoc chirng minh & c4 hdi chdm bdng Bic cuc (Arctic charr), SNP xuat hién ¢ doan
intron giita 2 exon tuong quan c6 y nghia dén ting trudng cua cac ca thé. SNP nay lam anh
huong dén qua trinh splicing hinh thanh céc ban sao tong hop enzyme adenylate cyclase (Tao
va Boulding, 2003). Mot nghién ciru khéc ciing cong bd SNP xuat hién ¢ ving giép ranh
exon-intron cta gen tong hop hormone ting trudng lién quan mat thiét véi sy cham 16n ¢ ga
(Huang va ctv, 1993).

Hién nay chi co vai cong bd vé mdi twong quan c6 y nghia ctia SNP vai cac tinh trang
c6 gia tri kinh t& ¢ d6i twong thiry san. D6 1a SNP xuat hién & gen amylase c6 lién quan dén
téc do ting truong cua hau Crassostrea gigas (Prudence va ctv, 2006) va SNP xuit hién & gen
parvalbumin anh hudng ting truong cua ca chém Lates calcarifer (Xu va ctv, 2006). Ngoai ra
nhém nghién ctru Zeng va ctv (2008) ciing cong bd SNP & gen Hsp70 c6 lién quan dén kha
ning khang bénh cua tom thé chan tring Litopenaeus vannamei. Dé tai nay d phat hién ra 4
SNP & doan CH3 cua gen CHH c¢6 tuong quan ¢ Y nghia dén tinh trang ting truéng ciia tom
cang xanh, trong dé haplotype TGAA véi tan suat 0.062 ¢6 tuong quan chit ché véi ca thé
tang truong nhanh (P < 0.01). Nghién ctu cta chung toi 1a nghién ciru dau tién phat hién ra
mbi tuong quan gita gen tiém ning (candidate gene) c6 anh hudng dén tinh trang co gia tri
kinh té & tom cang xanh. Phat hién ndy mé ra huéng méi cho chuong trinh chon giéng tom
cang xanh sir dung cac marker (marker-assisted selection) lién quan dén tinh trang ting
truong. Tuy nhién, két qua ciia nghién ciru ndy chi 1a két qua bude dau, can phai sang loc SNP
& quan dan 1on hon dé khang dinh mdi tuong quan ctia SNP v6i tinh trang ting truong & tom
cang xanh.

Exon 3
2225 5’- AAAAGACTGTTTTGGTACTAAGACTTTTGGTCATTGCGTGGAAGATTTGTT

22716 ATTAGATCAAACTCATTATAAAGAGATAAGAGACCACATCGCCCTGTTTTG

Intron 3
2327 ACCTGGAGGAATATAATTTGAAGGTAAGGGATAAAGTTTTCGTTGCATTTT

2378 ATGTTAATATGGTAGCTATTTCCAGCTTAGAAGCGTTCCTGTTCCAAAACT

2429 AGATTTGAATCACATTTTCAATAAACTTAGTATATTTTTTCTAAGAAATTT

2480 GAAGCGTTTAAGCTTTCAGAGAACTGGAATGATTCGTCTCGTAGCTCAGAC
Exon 4

2531 AACAGTATTTATTAATCCCCGATCGTTTCCAAAAACGGGGAGGGC TGCTAC

2582 CAGAACTTGGTCTTCCGACAGTGCATCCAGGACCTCCAGTT-3’ 2623
Hinh 2. Vi tri ctia cac SNP trén doan intron 3 c6 tuong quan véi tinh trang tang trudéng cua

tdm cang xanh. Trinh tu dugc bbi xam la doan exon, trinh tu khong boi xam 1a doan intron.
Chtr cai in nghiéng, dam, va gach dich 1a SNP.
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KET LUAN

Két qua cua nghién ctru ndy cho thay SNP da hinh va SNP haplotype ¢ doan intron 3
cta gen CHH c6 anh huong dén tinh trang ting truong ciia tom cang xanh. Cac SNP nay co
thé mg dung cho chuong trinh chon giéng bang marker phan tir, lam ting hiéu qua cua
chwong trinh chon gidng.
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