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TOM TAT

San 14 rudt nho Haplorchis taichui (Nishigori,

1924) thugc ho Heterophyidae, 16p Trematoda, nganh

Platyhelminthes, ki sinh va gy bénh & ngudi va dong vat. Toan bo hé gen ty thé (mitochondrial DNA genome,
mtDNA) cia H. taichui, chung QT (HTAQT, Quang Tri) da dugc xac dinh cAu trac va dic diém gen hoc, dit lidu co
gia tri phuc vu nghién ctru dich t& hoc phan tir, thanh phﬁn loai, chén doan, phén loai va phong chéng bénh. H¢ gen
mtDNA chung HTAQT c6 d¢ dai 15.119 bp, chira 36 gen, trong d6 cé 12 gen ma hoa protein (cox1, cox2, cox3,
nadl, nad2, nad3, nadaL, nad4, nad5, nad6, atp6 va cob); 2 gen RNA ribosome (rRNA) gdm rrnL (16S) va rruS
(12S); 22 gen véan chuyén RNA (tRNA hay #n); va mot ving khéng mi hoa (non-coding, NR), chia thanh 2 tiéu
ving 13 khéng mé héa ngdn (SNR) va khéng md héa dai (LNR). Ving LNR, d6 dai 1.692 bp, nim giita vi tri ciia
trnG (van chuyén Glycine) va #rnE (Glutamic acid), chira 6 cAu tric lip lién ké ké tiép nhau (tandem repeat, TR),
sap xép 1dn luot 1a: TR1A, TR2A, TR1B, TR2B, TR3A, TR3B. Timg gen mi hoa protein (12 gen), rRNA ribosome
(2 gen) va tRNA van chuyén (22 gen) di dugc phén tich, cu thé gen ma hoa protein dugc xac dinh kich thudc, cach
st dung bo ma khoi d4u va két thic; cac gen rRNA va tRNA dugc xéc dinh cAu tric bac hai.

Tir khéa: H. taichui, hé gen ty thé, mtDNA, sén 1 rudt nho.

MG PAU

Bénh san 14 rudt nho (haplorchiasis) 6 nguoi chu
yéu do loai san 1a rudt nho Haplorchis taichui va H.
pumilio giy nén, dwoc phat hién phd bién & cac nude
chau A, mot phan chau Phi va Trung Nam My (Chai et
al., 2009; 2010; Dung ez al., 2007). Tai Viét Nam, do
tap quan an goi ca nén ty 1é ngudi méc bénh ki sinh
tring truyén qua thyc phim rat cao, trong d6 c6 bénh
do Haplorchis spp gay ra. San 14 rudt nho H. taichui va
H. pumilio thugc gidbng Haplorchis trong ho
Heterophyidae, H. taichui dugc Nishigori phat hién 1in
dAu tién vao nam 1924, ky sinh trén ngudi & Philippin.
Cho dén nay, H. taichui, H. pumilio dugc ghi nhan la
lwu hanh rong rii & nhidu qudc gia trén thé gidi trong
d6 c6 Viét Nam (Dung et al., 2007; Chai et al., 2012;
De, Le, 2011; Nguyén Thi Khué et al., 2015). Tai Viét
Nam, haplorchiasis do H. taichui va H. pumilio dugc
phat hién & hdu hét cac tinh thanh trong ca nudc, dic
biét ¢ cac tinh phia Bic va mién Trung (Dung ef al.,

2007; Kim Vin Van et al., 2007; Nguyén Thi Khué et
al., 2015).

Hé gen ty thé (mitochondrial genome) cua san det
(platyhelminth) co cAu tric 1a mot vong DNA hai sgi
khép kin, kich thudc khoang 13.5- - 21 kb, chira mot
hé gen riéng gdm 12 gen ma hoéa cho san phim protein,
2 gen RNA ribosome (rRNA), 22 gen RNA vén
chuyén (tRNA hodc frn) va mot phan khong mi hoa
(non-coding region, NR) dai ngin khéac nhau (Le ef al.,
2002). Nghién ctru giai ma hé gen ty thé va phén tich
dac diém cua timg gen riéng biét, dang dugc quan tim
va thyc hién trén toan thé gidi, nham muyc dich de giai
dap cac céu hoi vé chirc nang, tién hod, ngudn gbc, pha
hé va di truyén quin thé (Bernt et al., 2013). Chinh vi
vay, da c6 hang chuc h¢ gen ty thé cua san 14 da dugc
giai ma thanh cong va duoc ing dung hi¢u qua trong
nghién ciru bénh dong vat lay sang nguoi (Le ef al.,
2002; Jia et al., 2012).

Nhiam cung cdp dit lidu céu triic hé gen ty thé va
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dic diém gen hoc cac loai san 14 rudt nho dang ki sinh
va gdy bénh trén ngudi va dong vat ching t6i tién hanh
giai trinh ty va phan tich dic diém gen ciia mot sb ki
sinh tring thuong gap tai Viét Nam, thudc cac dé tai
NAFOSTED (giai doan 2010- - 2016). Trong bai bao
nay, hé gen ty thé cua loai san 14 rudt nho H. taichui,
mau thu thap tai Quang Tri, Viét Nam (ki hiéu
HTAQT) di dwoc thu nhan va phan tich ddy du cung
cép dir liéu cho cic hudng nghién ciru khac nhau st
dung chudi gen/chi thi phén tir c6 tir hé gen ty thé.

NGUYEN LIEU VA PHUONG PHAP

MAau Haplorchis taichui trong nghién ciru va tich
chiet DNA tong so

Lé Thanh Hoa et al.

Mau san 14 rudt nhd H. taichui trudng thanh thu tir
mot bénh nhan tai Quang Tri (Viét Nam), ky hiéu
HTAQT, duogc sir dung dé giai trinh tu hé gen ty thé.
Mau di duoc xac dinh loai dua vao dic diém hinh thai
hoc (De, Le, 2011) va khing dinh bing sinh hoc phan
tir st dung chi thi cox/ va phan tich pha hé xac dinh
quan hé vé loai (Nguyén Thi Khué et al., 2015).

DNA téng s6 dwgc tach chiét bang bo sinh
pham bo sinh phim DNeasy Blood and Tisue kit
(hiang Qiagen) theo hudng din cua nha san xuét,
nhu da st dung trude day (Nguyén Thi Khué et al.,
2015). DNA tong sé cua mau duge bao quan & -
20°C va khudén DNA téng sb dugc pha & ndng do
50 ng/ul, st dung cho phan tng PCR (1-2 pl/phén
ung).

Bang 1. Danh sach méi s dung trong PCR va giai trinh tw toan bd hé gen ty thé clia san 14 rudt nhd Haplorchis taichui (mau

Viét Nam).
Tén moi Chubi méi (5’ -> 3’) Vi tri
PNAD1F GATTATGGTGAGTCTGAAAGTGAG nad1
JNAD1R CTCACTTTCAGACTCACCATAATC nad1
TRECOBF CAGATGTCYTATTGGGCTGC cob
TRECOBR GAACHRVCCACARYCCCTTAAAC cob
URNLF AGCCAGGTTGGTTCTTATCTAT rrmL
URNSR TACCWTGTTACGACTTAHCWCA mnS
JB3F TTTTTTGGGCATCCTGAGGTTTAT cox1
JB4.5R TAAAGAAAGAACATAATGAAAATG cox1
UNI16F TGGCCGCAGTATHTTGACTGTGC rrmL
UNI16R TCTCGGGGTCTTTCCGTCT rrmL
UNI12F GGTACAYACCGCCCGTC mnS
UNI12R GACGGGCGGTRTGTACC mnS
GLYF AGTATKYYGTCTTTCCAAGTC trnG
GLYR ACKAGACCHCYGACTTGGAAAGAC trnG
HTA1F TCTTATTTACTATCGGGGGGGTGAC cox1
HTA2R TCAAACAACACTCCCCAAACAGAC cox1
HTA3F GACTTGGGGGATTATGCGTTACTG mnS
HTA4R TGTAGACCGCTCACGAGAAACTTC mnS
HTA5F GGTCGTTTTTGGGGTTTGCG nad1
HTAGF GTGAATAAGGGTTATGTCGAG nad3
HTAGR CTCGACATAACCCTTATTCAC nad3
HTAF CGTGTGTCATAAGAGATGGTCCG mnS
HTAR CCCCAACTAAATCCCCCTTC mnS
Hsp9F ATGATGTGGTGGCTACTCG nad4
HTA12R GCCCCATGTGAACCAAGAAC cob
HTA13R CTATACCCACCATAACCACTC cox3
HTA14F GGGACCTGATGGGCTTATCG nad5
HTA15R CGACCCACATAACGGGACAA nad5
HTA16F ACCTCGTGGTAACTTCGTCG mnS
HTA17R CACCCTCACCCCCAATAACC nad5
HTA18F CCTTTTATTGGGGAGGGGCT trnE
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Thiét ké méi va thue hién PCR

Tru6e tién, mot sd cip mdi co ban duge thiét ké
dua vao so sanh trinh ty cua cac gen chon loc léy tur
cac hé gen ty thé clia cac loai san det co trong Ngan
hang gen (Le et al., 2002); dé thyc hién PCR dai (long,
LPCR) thu nhian doan DNA hé gen ty thé kich thudc 3-
- 8 kb va PCR don thuan thu PCR san phim duéi 3 kb.
Bang 1 liét ké tit ca mdi chung (14 moi dau tién trong
danh sach) va mdi dic hiéu (17 mdi con lai) dwoc thiét
ké va sir dung. Sau d6 trén co so trinh ty nucleotide
cua cac chudi da thu nhén tiép tuc thiét ké mdi va thuc
hién giai trinh ty bang phwong phap “lao moi” (primer-
walking); hodc/va sau khi tach dong. PCR dugc thuc
hién v&i chu trinh nhiét gdbm cac budc 94°C/5 phut
trong 1 chu ky; tiép theo 1a 35 chu ky & 94°C/1 phut,
50°C/1 phut va 72°C/1-4 phit; chu ky cudi kéo dai 10
phiit & 72°C. Déi véi LPCR, thyc hién budc kéo dai &
72°C/6--10 phat. San phdm PCR duoc tinh sach bang
QIAquick PCR Purification Kit (QIAGEN) va dugc
dong hoa vao vector pCR2.1 hodc pCR2.1-TOPO TA-
cloning Kit (Invitrogen), chuyén nap vao dong té bao
IVNaF’ @ chon loc khuin lac. DNA cua plasmid tai
t6 hop duge tach chiét véi bd hoa chit QIAprep Spin
Plasmid Extraction Kit (QIAGEN).

Giai trinh ty va phan tich chudi gen

Trinh ty nucleotide tir giai trinh ty tryc tiép san
phim PCR hodc tir DNA plasmid tai t6 hop trén may
ty dong ABI Avant 3100 Genetic Analyzer (M¥), dugc
xir 1y bang chuong trinh SeqEd1.3; sau d6 so sanh st
dung  chuong  trinh  AssemblyLIGN1.9  va
MacVector8.2 (Accelrys Inc.). Xac dinh céu trac gen
bing phin mém MacVector8.2 va GENEDOC2.7
(http://iubio.bio.indiana.edu/soft/molbio/ibmpc/genedo
c-readme.html), xdc dinh cdu traic RNA vén chuyén

bing chuong trinh tRNAscan-SE1.21
(http://lowelab.ucsc.edu/tRNAscan-SE/)  hodac  va
chuong trinh ARWEN (http://mbio-

serv2.mbioekol.lu.se/ARWEN/), ciu trac cia RNA
ribosome st dung chuwong trinh RNAviz
(http://rnaviz.sourceforge.net/). Trinh tu amino acid tir
trinh ty nucleotide cac gen ma hoda protein cia hé gen
ty thé dwoc suy dién st dung bo mi cua san det
(flatworm mitochondrial code) co trong chuong trinh
GENEDOC2.7.

KET QUA VA THAO LUAN

Cau truc va sap xep hé gen ty thé ciia san la rugt
nhé H. taichui

Toan bd chudi nucleotide hé gen ty thé hoan chinh
(mtDNA) cua san 14 rudt nho H. taichui méu Viét Nam
(HTAQT) c6 do dai 15.119 bp, da dugc thu nhan. Phan
tich ddc diém toan bo hé gen va ctia timg gen cho thdy,
mtDNA H. taichui ¢ cu trac 1a vong DNA khép kin
chira 36 gen, gdbm 12 gen ma hoa protein, 2 gen RNA
ribosome, 22 gen RNA van chuyén amino acid va mot
vung DNA khong ma hoa. Sép xép thor ty cac gen
duoc liét ké ¢ Bang 2, sdp xEp dang vong tron
(circular) trinh bay ¢ Hinh 1A va dang thing (linear
gene arangement) 6 Hinh 1B. Tat ca cac gen ty thé déu
sap x&p cung chleu xudi va gan nhu ké tiép nhau, chi
cach nhau rat gan vé6i khoang cach giao gen (la chudi
nucleotide ni gitra gen trude véi gen lién ké sau do) 1a
0- - 25 nucleotide (Bang 2). Mot s6 gen st dung 1-3
nucleotide ctia nhau, léng vao nhau, dé két thuc hodc
khoi dau gen (Bang 2). Gen atp8 khong c6 trong ciu
trac mtDNA cua H. taichui va d6 ciing 1a dic trung vé
chu trac cia mtDNA & cac loai san 14 (trematode) va
clia tat ca cac loai san det (platyhelminth) (Le et al.,
2002).

Thit ty sip xép dang thing (linear gene
arangement) cia 36 gen va vung khong ma hoa (LNR
va SNR), dugc m¢ vong tai cox3, nhu sau: cox3-H-
cob-nadAl.-nad4-Q-F-M-atp6-nad2-V-A-D-nad1-N-P-
1-K-nad3-S{-W-cox1-T-rrnL-C-rrnS-cox2-nad6-Y-L;-
Sy-Lp-R-nad5-E-LNR[TR1A-3A;TR1B-3B]-G-SNR.
Ving DNA khong mé héa (NR) dugc chia thanh 2 tiéu
ving: mot tiéu ving khéng ma héa dai, LNR (long
non-coding region) va mét tiéu ving khéng ma hoa
ngdn, SNR (short). Vi tri, kich thuéc, dic diém cua
timg gen va ving khong mi hoa trong hé gen ty thé
cua loai san 1a rudt nho H. taichui HTAQT duoc liét ké
trong Bang 1 va minh hoa ¢ Hinh 1. Hai gen nad4L
(264 bp) va nad4 (1.278 bp) sép xép ké tiép 1dng vao
nhau trén hai khung gen khéac nhau, trong d6 gen nad4
gbi vao dau 3’ cua gen nad4L va chung nhau 40
nucleotide. Tuong tu, gen cox2 (624 bp) va gen nad6
(459 bp) c6 14 nucleotide & dau 3° két thuc cua cox2
gbi vao dau 5° khoi dau cta nad6 (Bang 2), mot truong
hop hiém gip ¢ san det dwoc biét cho dén nay.

H. taichui st dung A = 19,56%, T = 39,71%, G =
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28,34%, C = 12,39%, dé kién tao hé gen ty thé (15.119
bp) v6i téng thé thanh phin A+T 14 59,27% va G+C la
40,73%. Tong thé thanh phin A+T & mtDNA cua H.
taichui ciing twong ty nhu & mot sb loai san 1a gan 16n

Lé Thanh Hoa et al.

(fasciolid) va san 14 gan nho (opisthorchiid), vao
khoang 60%, nhung khac xa va it hon nhiéu so véi cac
loai san mang ho Schistosomatidae (thuong 1a khoang
70% A+T) (Le et al., 2002).

B. e
H gL QFM V AD NPIK _ SW T c |z R G
cox3 cob nad4 atp6  nad2 nad1 ad: cox1 m 2 cox2 nade nad5 H""" I
LNR SNR
—/ _ N _ — N I:I‘ L:I N —
[ ‘I [ > > =| [ > > 1 [ > > 1 [ > ]
«— < > < «— «— < < <

Hinh 1. CAu tric dang vong tron (A), sap xép gen cla hé gen ty thé dang thang (B, day trén) va so dd gii trinh tw toan bd hé
gen ty thé loai san la rudt nho Haplorchis taichui, mau Viét Nam. Cac mii tén chi chiéu gidi trinh ty xudi va nguwoc; cac vach la
san phdm PCR ngén tao co s& cung cap chudi nucleotide thiét ké mdi va PCR dai cung cap DNA dé giai trinh tw. Anh hinh thai
H. taichui trwdng thanh dwoc trinh bay & chinh gitra. Gen dwoc sap xép theo chiéu kim dong hé bat dau 1a cox3 va phién ma maot
chiéu (thé& hién bdi mdii t&n tron & bén trong hinh). Gen ma héa protein va tiéu don vj ribosome I&n va nhd (rrnL va rrS) duoc
viét tit bang danh phap québc té vé& hé gen ty thé (Boore, 1999; Le et al., 2002). Vi tri cac gen van chuyén amnio acid (tRNA hodc
trn) dwoc viét tit bang maot chir cai ma héa cho tirng loai amino acid twong trng va cho hai amino acid Serine, Sy va Sy; va
Leucine, L; va L, (xem Bang 2). LNR I3 ving khdng ma hoéa dai (long non-coding region), nam gitva trnE va trnG, bén trong co
cac cau tric 1dp TR1A-3A va TR1B-3B; va SNR, viing khdng ma héa ngén (short non-coding region), dinh vi & gitka hai gen trnG

va cox3.

Phén tich dic diém gen RNA ribosome va RNA vin
chuyén

RNA ribosome (gdm hai tiéu phan, rrnL va rrnS) va
RNA van chuyén (gom 22 tRNA) lan luot, c6 do dai, cau

trac, thir tu sap xeép co ban la giong nhau gilta cac loai san
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det, nim xen giita cdc gen ma hoa protein (Hinh 1B). Hai
gen RNA ribosome, rrnL va rrnS, cach nhau béng mot
chudi gen ciia tRNA-Cysteine (#1nC) xen vao giita (Bang
1). Céu tric béc hai suy dién hinh “/d s6i” cua tRNA ¢ H.
taichui twong tur cta cac loai san det va gidng nhur 6 sén 14
gan 16n F. hepatica (Le et al., 2002).
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Bang 2. Xac dinh vj tri va déc diém cla tirng gen (ma hoa protein, RNA van chuyé&n va RNA ribosome) va viing khéng ma hoa

trong hé gen ty thé clia san 14 rudt nhé H. taichui (HTAQT, mau thu thap tai Viét Nam).

Haplorchis taichui mtDNA (HTQT, 15.119 bp)

P6i ma tRNA Do dai viung giao

Gen Pic diém gen B6 ma
Vi tri (5>3’) bp aa Kb KT

cox3 1-645 645 212 ATG TAG
trnH 648-713 66

cob 720-1829 1110 369 ATG TAG
nad4L 1831-2094 264 88 ATG TAG
nad4 2055-3335 1281 426 GTG TAA
trnQ 3345-3410 66
trnF 3414-3477 64
trnM 3477-3540 64
atp6 3541-4056 516 171 ATG TAG
nad2 4083-4951 870 289 ATG TAA
trnV 4955-5015 60
trnA 5017-5079 63
trnD 5082-5148 67
nad1 5149-6054 906 301 GTG TAG
trnN 6057-6122 66
trnP 6126-6190 65
trnl 6187-6251 65
trnK 6255-6319 65
nad3 6320-6678 366 121 GTG TAG
trnS1(AGN) 6692-6753 63
trnW 6761-6824 64
cox1 6829-8370 1542 513 ATG TAG
trnT 8370-8433 64
rrnL (16S) 8434-9412 979
trnC 9413-9476 64
rrnS (12S) 9477-10225 749
cox2 10226-10839 624 307 ATG TAG
nad6 10836-11294 459 152 ATG TAG
trnY 11294-11358 63
trnL,(CUN) 11359-11424 66
trnS,(UCN) 11423-11486 64
trnL>(UUN) 11495-11562 68
trnR 11574-11638 64
nad5 11640-13226 1587 528 GTG TAA
trnE 13238-13310 73
LNR 13318-15009 1692
1. TR1A 13557-13738 182
2. TR2A 13739-13920 182
interTR-NR 13921-14407 487
3. TR1B 14408-14594 187
4. TR2B 14595-14777 183
5. TR3A 14731-14913 182
6. TR3B 14778-14960 183
trnG 15003-15070 68
SNR 15071-15119 49

(anticodon) gen (bp)

+2
GTG +6

+1

-40

+9
TTG +3
GAA -1
CAT 0

+25

+4
TAC +1
TGC +2
GTC 0

+2
GTT +3
TGG -4
GAT +3
CTT 0

+13
GCT +7
TCA +4

-1
TGT 0

0

0

0

-14

+1
GTA 0
TAG -2
TGA +8
TAA +11
TCG +1

+11
TTC 0

0

0

0

0

0

0

0

+42
TCC 0

0

Ghi cht: bp: base pair; aa: amino acid; KD: khéi dau; KT: Két thic. Do dai chudi giao gen (bp) (danh déu +, vai gen tiép theo; -,
15ng vao gen trwdc; RNA van chuyén tRNA (transfer RNA). LNR: Long non-coding region; SNR: Short non-coding region. TRA:
Chudi I3p lién k& (Short Tandem Repeat) thudc type A; TRB: thudc type B; inter TR-NR: viing khdng ma héa (non-coding region)
nam gitka cac nhém cAu tric 1&p.
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Haplorchis taichui mtDNA (tRNAs)

a a
A-T T-A G G T A
A-T T-A G-C c-G G+T G-C
c-6 T-A T-A T+G G-c c-G
G-C G-c G.G G-c &-¢ G+T
aA-T AT T-A T+G -2 G-c
T-2 T-A G-C T-2 G+T A-T
A-T A-T G+T c-6 IR G-¢
T crT T A a CICAR G T G-C T-A e-c crar T G+T
AR a neoG cT c e oA T CTA T G T CTCAC A G a T T GGGC T A
T TTTG GRA G T TAC GGGTT A G AR a " G 40 A ¢ a Tcer GmaTT GA a ey G
A Tl T G 4! a T TTAG GATCG T TTTG GeeTe T T a G TATG ccee T T
G G AGAT G T GGG A [} ey T T it a GC A A GGCA G T T +n T
(] G [ G G AATC A G TAAT G 3 T T GTAC G
GHT C T-AT TARA [} a G GecrT TGA G T
c-6 T-A T-A A A-TA T-a c-Ga
tmA S8 trnR ¢ trmN ™A trnD -2 tmC .. trnE T2
- c-G A-T A-T c-G G-c
c-6 G-c A-T c-c T4G T.T
T a T c G- c-6 c A c-6
c a T G c a T T T A T a
TGC TCG T A T G GCA T a
GTT GTC G TCC
A T T.C
G A T-a c-6 T+G A
a GH+T G T+HG a-T A-T
AT T-A e G-c G+T c-6
- T-A o AT a-T st
AT G-C c-G T+G G-C T+G
e A-T AT a.c G-C 6-¢
- T-A A-T G-T A GA G-C
i_i -2 GGG T  AGTG T G G Tee T ca e T cmTTa A-T T
[ TCGGGGA 6 TaA a 1+ T 141 T camn T cce a
T TG T A [ UL T T TIGE TCGT TG T ceTC AGG A a I ceace GATA T A 1 T
TGA ¢ 4+ G 7 amere GGCCTTT TA T T !!14 T G 1111 T Y T 11! c G G A GACC e T
TCTG GAT TG 2 qi14 a A A AACT a A GCAG c T T ATGG 2 c s cTe
1t G T Gear G G r trnL1 © a G ATGG A
G A A GCAT G T G tmH 2% cc T GHT T TTaA G T
¢ ¢ G c-ca m e rnl c-c (CUN)  cc trnL2 AR
G-c
trnQ ccc T-a - AT A (UUR) 2
T-A A-T T-A -G G-C 6-c
c-6
A-T A-T . A T-A G-C G+T
T+G a-T . c T T T T-A
G+T T T crTe A T G T ¢
T T T G GAT TAG T ¢
A
T G TTC T [ T TAR
TTG e G-c T-A c-6 6-¢c T
- G-c 4G A-T A-T G-c
c-6 G-c G-c
- c-G c-6 c-G
T-A A-T
G+T G+T c-¢ T+G G-c
a G-c GtT c-G e GeT
G-c e-¢ ¢e o 6 ca P
G-c AT ce TT T TA  CcTcGC A ot
G+T T cGAT T 6 a A GAG G A G et a A-T
T cAA G ARn A 13 G ARA A '+ T T " G T GAGTG T a ””TT
AR a 11 o1 G TTGA GC G T TTCG AT AA T A TCTGA crc T T A by - 16
[} TTCG grrTT T [l T T e T T 1441 a A A TTTr.'u'sx_: :wmwm
"y [ AACT A anGc A T T AGGAT G
] e T AG T GG Cce T T
T ARGT A GGA c a T A [ [} - G G tmS1  c-c v c
GTa [ G T-A A T-A A T-A A (AGN) T*¢ tnS2 " .. .
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Hinh 2. C4u tric bac hai suy dién cia 22 RNA van chuyén trong hé gen ty thé ctia loai Haplorchis taichui sap xép theo thir tu ki
hiéu chir cai (ABC). Trat tw sap x€p RNA van chuyén trinh bay & Hinh 1 va Bang 2. Ngoai triv cau tric tRNA cua Serine 1 (trnS.)
bi khuyét canh tay dihydrouridine (DHU-arm) thwéng gap & hé gen ty thé ctia mot sb loai san det (Le et al., 2002; Lé Thanh Hoa

et al., 2013), tt ca 21 tRN

Do dai cia tRNA ¢ H. taichui bién dong tir 60 bp
(6 tRNA-Valine) dén 73 bp (6 tRNA-Glutamic acid),
phan 16n tap trung vao khoang 62- - 64 bp (Bang 1).

Ving tiép nhan amino
chuira 7 bp (it khi 6 bp)
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nhan that; vung “bién doi” (variable loop) ndi ving
“doi ma” (anticodon) va ving tay TYC (T¥C-stems),
chi chta 4 bp (it khi 5 hodc 6 bp) (Hinh 2). V& céu
truc, ngoai trir tRNA cua Serine 1 (#7nS)), hau nhu tat

acid (amino-acyl acceptor stem) /
ca tRNA van chuyén (21 gen) cuia mtDNA H. faichui

, thuong thiy & cac loai sinh vét
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déu c6 ciu triic bac hai suy dién hinh “/4 s6i” (clover-
leaf) hoan toan dic trung cia san det, ké ca tRNA cua
Serine 2 (#rnS,), cua Leucine (zrnL,; trnL,) va cua
Cystein (#7nC). Chi duy nhit cdu tric cua tnS; cia H.
taichui bi khuyét canh tay dihydrouridine (DHU-arm),
tao nén mot vom nucleotide, thuong gap ¢ hé gen ty
thé ciia mot s loai san det (Le et al., 2002; Lé Thanh
Hoa et al., 2013) (Hinh 2).

Phén tich dic diém gen ma héa protein

Bang mi di truyén dugc sir dung twong ty nhu &
chc loai san det (trematode) dwoc nghién ctru cho dén
nay (Le et al., 2002; 2004; Lee et al., 2013). Tat ca 64
bo ma déu duge st dung cho ma hda gen protein cia
H. taichui, trong d6 bd ma ATG (st dung cho 8 gen)
va GTG (cho 4 gen) lam bo ma khoi dau; va TAA va
TAG lam cac bo mi két thuc gen ma hoa protein. Bo
mi TGA, thong thudng 1a bo ma két thuc ¢ cac loai
sinh vat nhan that (metazoan), nhung ¢ san det noi
chung va san 14 rudt nho H. taichui trong nghién ciru
nay, ma hoéa cho amino acid tryptophan (W) (Le ef al.,
2002).

Khoéng c6 bat ky trudong hop niao co bd ma két thuc
khiém khuyét (T hay TA) dé két thac mot gen nhu
thuong thidy ¢ hé gen ty thé ¢ nhiéu loai giun tron
(nematode) hodc sinh vat nhan that (metazoan) (Le et
al., 2004). Mot sb bo ma bat thuong khac, nhu ATA
hodc ATT str dung lam b ma khdi dau, di co ghi nhan
& mot sb loai sinh vat nhan that; va TTG hodc GTT &
mot s loai giun tron, ciing khong dugc tim thay & loai
san 14 H. taichui dang nghién ctru ¢ day (Bang 2).

H. taichui su dung 10.164 bp cho ma hda cho
3.376 amino acid kién tao 12 gen ma hoa protein (36
nucleotide cho 12 b ma két thiic). H. taichui mtDNA
st dung nhiéu nhét, dén 301 bd méa cho Phenylalanine
(TTT-Phe), 224 cho Leucine (TTG-Leu) va 171 cho
Valine (GTT-Val); va str dung it nhat, chi ¢6 5 bd ma
lan luot cho Glutamine (CAA- -Gln) va Arginine (CGC-
Arg) va 6 cho Asparaglne (AAC Asn). Nhitng by ma
sir dung nhiéu nhét thudc vé Phenylalanine va Leucine,
nhitng bd ma it sir dung nhat thuong 1a Arginine va
Glutamine (Chen ef al., 2013).

Pic diém ving khong ma héa protein

Vung khong ma hoa protein (non-coding region) &
mtDNA cua san 14 rudét nhé H. taichui, dugc chia lam
hai tiéu vung: mot tieu vung khong ma hoa dai, LNR

(long non-coding region), c6 d6 dai 1692 bp va mot
tiéu ving khéng ma héa ngdn, SNR, chi c6 49 bp, co
thé coi nhu 1a mot ving giao gen (Bang 2). Ving LNR
nim giira gen tRNA-Glutamic acid (#nE) va tRNA-
Glycine (#rnG), chtra cac chu trac “vom” (loop) va “kep
toc” (halrpm) va dac biét, cé hai nhom cau tric lap
lién ké (tandem repeat, TR), chua 3 chu trac giong
nhau & mdi nhém (Hinh 1). Nhém céu trac lién ké thu
nhét ki hiéu 1a nhom A (type A, TRIA-TR2A-TR3A)
¢6 trinh ty 182 nucleotide, ddng nhat rit cao giira cac
chudi. Nhom cu tric 1ién ké thtr hai ki hiéu 14 nhom B
(type B, TR1B-TR2B-TR3B) c¢6 trinh tu 183- - 187
nucleotide, mic do ddéng nhit thip hon, trong doé
TR3B va TR3A cing chung nhau dén 136 bp ¢ mdi
chudi. Vung khong mé héa c6 céu trac lap lién k& 1a
nét déc trung & mtDNA ctiia mot s6 loai san 14, nhu bit
gap trong mtDNA cula san 14 gan 16n F. hepatica va
san mang Schistosoma spp, tao nén céu trac da hinh
mang tinh di truyén quan thé (Le ez al., 2002).

So sanh dic diém hé gen ty thé giira cic ching H.
taichui

H¢ gen ty thé cua H. taichui thu thap tai Viét Nam
trong nghién ctru nay dwgc so sanh véi trinh ty va cdu
tric ctia toan bo hé gen ty thé ciia mot mau H. taichui
méi cong bd gan day cua cac tac gia Han Qudc, dugc
dang ki Ngan hang gen s6 KF214770 (mau thu tir Lao)
(Lee et al., 2013). Do dai cia mtDNA H. taichui (miu
Lao) 1a 15.130 bp, c6 trat tu sap xép gen va sé luong
gen gidng voi hé gen ty thé cua H. taichui miu Viét
Nam. Cac gen ma hoa protein, gen rRNA ribosome va
tRNA c6 do dai va dic diém gidng v6i cac gen tuong
tu ciia mau Viét Nam. Tuy nhién, vé clu tric lap lién
ké, 6 mau Viét Nam c6 dén 6 TR (TRIA-TR2A-
TR3A; va TRIB-TR2B-TR3B) dai dién da hinh
(polymorphism) ciia hé gen ty thé san 14, da dugc phén
tich dﬁy du, nhung & mau cta Lao (Lee et al., 2013)
khong thiy duoc nhic dén. V& cu trac tRNA, & mau
H. taichui cia Viét Nam chi co cdu trac cua trnSy,
trong khi d6 ca hai tRNA (#nS, va trnS,) khong cod
hinh “ld s6i” dic trung ma hoan toan bi khuyét canh
tay dihydrouridine (DHU-arm) & miu Lio trong
nghién ctru cia Lee et al (2013).

Do tim quan trong cua hé gen ty thé trong giam
dinh, chan doan, phan loai, dich té hoc phan tir va
nghién ctru di truyen quén thé, nén cang ngay cang co
nhiéu hé gen ty thé cua cac loai tir bac thap dén béc
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cao dugc giai ma va phan tich (O'Brien et al., 2009).
San det trong d6 cé loai san 1a rudt nhd H. taichui,
duoc quan tdm hang dau do chung ki sinh va gay bénh
o dong vat va nguoi, ké ca Clonorchis sinensis va
Opisthorchis viverrini gay ung thu tii mat tién phat &
ngudi (Sripa et al., 2012). Hé gen ty thé trinh bay trong
ba1 bao nay cua H. taichui c6 trat tu gen (gene order),
clu trac gen (gene structure) gom 12 gen ma hoa
protein, 2 gen rRNA va 22 gen tRNA va nhitng ving
gen khong ma hoa. Ngoai nhirng déc diém chung gidng
nhu mot sb loai san det trude day da dugc giai ma va
phan tich, loai H. taichui (miu Viét Nam) c6 mot s6
nét khac biét dac trung. Ngoai b ma ATG, GTG ciing
duoc st dung dé khoi dau va ngoai TAG, TAA ding
dé két thuc gen mi hoa protein, 1 dic diém chung vé
sir dyng b ma ¢ mtDNA cua céc loai san det duge biét
cho dén nay. Vung khong méa hoéa phan chia thanh 2
tiéu ving, bao gom vung ngan (SNR) va vung dai
(LNR), chira 6 chudi lap lién ké (TR1A-3A; va TR1B-
3B). Ngoai trir mft vai loai (san 1a gan nho, O.
viverrini, O. felineus, C. sinensis) khong c6 ciu tric
lap lién ké (Shekhovtsov ez al., 2010; Cai et al., 2012),
con trong hé gen ty thé cua tit ca hon 20 loai san det
(trematode) khac déu tim thdy chudi lap TR dic biét
nay, c6 do dai va sb luong thay ddi tiry loai. Tai sao co
céu tric lap lién ké ¢ ving khong ma hoéa, vai tro ciia
chung trong tién hoéa, trong di truyén, trong chirc ning
ctia loai, van 14 cau hoi can giai dap (Bernt ef al., 2013;
Hammani ef al., 2014). RNA van chuyén (tRNA) trong
mtDNA cta loai san 1a rudt nho H. taichui méi thu
nhan ndy cing nhu cua cac loai san det trude day, co
kich thuéc ngan horn tRNA ciia hé gen nhan, c6 cdu
tric hinh “ld s6i” dac trung. Bén canh do, chi co
tRNA-Serine (#71S) ¢6 ciu triic khuyét canh tay DHU
(DHU-arm), s6 lwong it hon so v&i sé luong tRNA ¢6
céu trac khong binh thuong nay (2 -3 tRNA) & cac loai
san det khac.

KET LUAN

H¢ gen ty thé cua san 14 rugt nho H. taichui mau
cua Viét Nam (ching HTAQT) da dugc gidi ma va
phan tich diy du dic diém gen hoc. Toan by mtDNA
cua HTAQT co kich thude 15.119 bp, chira 36 gen
trong d6 c6 12 gen ma hoa protein (cox1, cox2, cox3,
nadl, nad2, nad3, nad4l, nad4, nad5, nad6, atp6 va
cob); 2 gen RNA ribosome, rruL (16S) va rrnS (125);
22 gen véan chuyén RNA (tRNA hay rn); va mot ving
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khong mi héa c¢b cac cdu trac lap lién k& (6 cau tric
lap). Pac diém cia ting gen vé do dai, st dung bd ma
va phan bd, ciing nhu cu trac bac hai ciia rRNA va
tRNA ciing dd dugc xac dinh va phan tich day du va so
sanh voi mau cua Lao do nhom nghién ctru Han Quéc
phan tich.

Loi cam on: Cam on Quy Phat trién Khoa hoc va
Céng nghé quoc gia (NAFOSTED) di hé tro kinh phi
cho dé tai ma sé 106.06-2012.05 (LTH) va Phong Thi
nghiém trong diém Cong nghé gen (Vién Cong nghé
sinh hoc) vé trang thiét bi, dé thuc hién nghién ciru
nay.
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GENETIC CHARACTERIZATION OF MITOCHONDRIAL GENOME OF THE SMALL

INTESTINAL FLUKE,
VIETNAMESE SAMPLE

HAPLORCHIS TAICHUI (TREMATODA: HETEROPHYIDAE),

Thanh Hoa Le" ™, Nguyen Thi Khue', Nguyen Thi Bich Nga', Do Thi Roan', Do Trung Dung’, Le Thi Kim

Xuyenl, Doan Thi Thanh Huong1

Institute of Biotechnology, Vietnam Academy of Science and Technology
’National Institute of Malariology, Entomology and Parasitology, Ministry of Health

SUMMARY

The small intestinal fluke, Haplorchis taichui Nishigori, 1924, belonging to genus Haplorchis (family
Heterophyidae, class Trematoda, phylum Platyhelminthes), is a zoonotic pathogen causing disease in humans and
animals. Complete mitochondrial genome (mtDNA) of H. faichui (strain HTAQT, collected from Quang Tri) was
obtained and characterized for structural genomics providing valuable data for studies on epidemiology, species
identification, diagnosis, classification, molecular phylogenetic relationships and prevention of the disease. The
entire nucleotide mtDNA sequence of H. taichui (HTAQT) is 15.119 bp in length, containing 36 genes, including
12 protein-coding genes (cox1, cox2, cox3, nadl, nad2, nad3, nad4lL, nad4, nad5, nad6, atp6 and cob); 2 ribosomal
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RNA genes, rrnL (16S) and rruS (12S); 22 transfer RNA genes (tRNA or #n), and a non-coding region (NR),
divided into two sub-regions of short non-coding (short, SNR) and long non-coding (long, LNR). LNR region,
1.692 bp in length, located between the position of #7nG (transfer RNA-Glycine) and #nE (Glutamic acid), contains
6 tandem repeats (TR), arranged as TR1A, TR2A, TR1B, TR2B, TR3A, TR3B, respectively. Each protein coding
gene (overall, 12 genes), ribosomal rRNA (2 genes) and tRNA (22 genes) were analyzed, in particular, protein-
coding genes were defined in length, start and stop codons, and rRNA and tRNA genes for secondary structure.

Keywords: H. taichui, mitochondrial genome, mtDNA, small intestinal fluke.
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