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Tém tit:

Protein fiber 1a mgt protein quan trong cho qua trmh xam nhiém ciia virus HAdVs. Tuy nhién, & Viét Nam chwa c6
nghién ctru chuyén sau nio vé sw bién ddi gen va céu tric protein ciia gen nay & cic chiing HAdVs néi chung va &
chiing HAdV-3 giay bénh dau mit dé & Viét Nam néi riéng. Trong nghién ciru nay, cac tac gia da giai trinh tw gen ma
héa protein fiber tir cac chiing virus phan lap & Viét Nam va du don bién ddi ciu triic protein fiber thdng qua phin
mém tin sinh hoc. Trong s6 15 bién d6i nucleotide trén trinh tw ADN ma héa protein fiber c6 10 bién dbi din dén su
thay thé axit amin ciia protein. Két qua phén tich tin sinh vé cAu tric 3 chiéu ciia protein fiber cho thz"ly, trong 10 vi
tri axit amin bi thay doi thi cé 4 vi tri thay thé (Q150E, S207L, H246D, M272T) ¢ nguy co cao, lam thay doi lién két

ciia ddu twong tac fiber véi thu thé CD46 ciia nguoi.

Tir khéa: dau mit dé, HAdV-3, protein fiber, thu thé CD46.

Chi s6 phin loai: 1.6

Pat van de

HAdV (human adenovirus) 12 mdt nhom cac chiing virus
thudc chi Mastadenovirus, hién duoc chia 1am 7 loai, mdi
loai dugc dat tén bang 1 chir cai tir A dén G bao gém tong
cong g?m 90 chung khac nhau. Cac chung tir 1-51 dugc phan
loai dya vao cac phuong phép phan loai bang huyét thanh
¢b dién, trong khi cac chung tir 52 trg di duoc xac dinh dya
trén cac ky thuat phan tich trinh ty genome va tin sinh hoc
tién tién hon [1, 2]. Cac ching HAdVs khong co 16p mang
bao vé ma chi c¢6 vo capsid chita ADN mach théng, soi doi
va dai khoang 34-36 kb. Chung gay ra mét loat cac bénh
tai nhitng bo phan khac nhau trén co thé, trong d6 HAdV-3
(loai B) 1a mdt trong nhitng tdc nhan gay ra cac tran dich
dau mét do ¢ Viét Nam [3] ciing nhu trén thé gidi [4-7]. Cac
loai HAdV-A, C, D, E, F déu st dung thu thé Coxsackie and
Adenovirus Receptor (CAR) dé nhan biét t& bao vat chu
[8-10], tuy nhién, HAdV-B no6i chung va HAdV-3 noi riéng,
xam nhiém vao té bao nho su tuong tac giira protem fiber
v6i thy thé CD46 ctia té bao vat chii [11-13]. Cau tric chung
cua protein fiber cac loai HAdV gf)m co3 phén dau tuong
tac (fiber knob), truc (fiber shaft) va dudi (fiber tail). Pau
tuong tac chinh la phan tiép xtic voi té bao vat chu dé mo
dau cho viéc xam nhidm, nhitng nghién ctru chuyén sau vé
trinh tw va ciu tric dau twong tac ciia protein fiber HAdV-
3 1a mot yéu cdu rit quan trong dé giup hiéu rd co ché lién
két giita protein nay vai thu thé CD46, tir d6 tim ra nhimng
phuong phéap hiéu quéa trong phong ngira va diéu tri bénh
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dau mat do. Vi vdy, muc tiéu cua nghién ctru nay la giai
trinh ty ADN ma hoéa protein fiber cia HAdV-3 ¢ Viét Nam,
tr do xac dinh dugc nhiing sai khac ¢ trinh tu axit amin ctua
protein nay so voi protein fiber ciia chung HAdV-3 ¢ cac noi
khac trén thé gidi; dong thoi danh gia dugc anh huong cia
nhitng bién d6i nay téi kha ning twong tac cua protein fiber
véi thu thé CD46 cuia té bao vat cha va kha nang xam nhap,
gay bénh cua virus.

Vat liéu va phuong phap nghién ciu
Thu mdu bénh phim chiva virus

Méu nuéc mét cua bénh nhan dau mat do tinh nguyén
tham gia nghién ctru dugc thu thap tai Bénh vién Mat Trung
wong va bao quan & diéu kién -20°C cho dén khi dugc su
dung dé tach chiét ADN.

Tdch chiét ADN virus

ADN cuia virus HAdV-3 duoc tach chiét bang bo kit
Viral Gene-Spin Virus RNA/DNA Isolation cua Cong ty
iNtRon, Han Quoc. Quy trinh tach chiét dugc thuc hién
theo huéng dan ctia Hing iNtRON. ADN tich chiét dugc
bao quan ¢ diéu kién -20°C cho phan tmg PCR.

Xdc dinh sy co mat cua HAdV-3

Vung siéu bién s 7 (HVR7) ciia gen hexon duoc giai
trinh ty dé xac dinh sy ¢6 méat cuia HAdV-3, phuong phap da
duogc thuc hién trong mot nghién ctru trude day [3].
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Abstract:

Protein fiber is important for the infection of HAdVs.
However, in Vietnam, there are no thorough researches
on mutations on genes or protein structures of either
HAdVs or HAdV-3 causing conjunctivitis. In this
research, the authors sequenced the coding sequence of
fiber protein of HAdV-3 isolated in Vietnam and used
bioinformatics software to analyse amino acid changes.
The results exhibited fifteen substitutions in DNA
sequence, ten of which led to amino acid substitutions.
Four of ten substitutions in protein fiber sequence
(Q150E, S207L, H246D, M272T) potentially affected the
interaction between this protein and CD46 receptor of
human cells.

Keywords: CD46 receptor, conjunctivitis, fiber protein,
HAdV-3.
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Thiét ké méi phan irng PCR

Dé thiét ké cap mdi ddc hiéu nhan trinh ty fiber HAdV-3,
chung t6i dd ding phan mém ClustalW dé so sanh cac trinh
tir hé gen HAdV-3 di duoc cong bd va tim ra hai viing trinh
tu bao thi nim gan k& 2 ving bién trai va phai cia trinh
tu ma hoa protein fiber. Cap mdi thir nhat (FF1-FR1) dugc
thiét ké trén hai ving bao thu nay. Trinh tw ADN giai dugc
tir hai moi FF1 va FRI duoc st dung dé thiét ké cap moi
FF2-FR2 nhéan doan ADN phia trong trinh ty fiber & dam
bao do dic hiéu cho HAdV-3 ¢ Viét Nam. Cac mdi duoc
tong hop tai Cong ty PHUSA Biochem, Can Tho, Viét Nam.

Phan rng PCR

Chung t61 stt dung enzyme Phusion Hot Start II DNA
Polymerase - Thermo Scientific dé thyc hién phan tng
khuéch dai ADN. Thanh phan phan tmg va chu trinh nhiét
dugc thyc hién véi cac thong tin nhu trong bang 1 va 2.
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Bang 1. Thanh phan phan (ing PCR.

Khoa hoc Tu nhién n—

Héa chit Nong dd cudi cing Thé tich (ul)
Nude de-ion bu 50
Buffer GC 1X 10
Mbi mdi loai 0,3 uM 1,5
dNTPs 200 uM mbdi loai 1
DMSO 3% 1,5
Khuén 1
Polymerase 0,02 U/ul 0,5
Bang 2. Chu trinh nhiét phan dng PCR.
Budc Nhiét d9 (°C)  Thoi gian (gidy)  Chu ky (lin Lip)
Khéi dau 98 30 1
Bién tinh 98 20 40
Gan mdi * 10
Kéo dai 72 o
Két thiic 72 300 1
Bao quan 20 00

Cha thich: *: nhiét do gan méi cho tiing cdp mdi dugc xac dinh bang
cong cu online clia nha sdn xuat; **: thoi gian kéo dai dugc xac dinh voi
t6c do tdng hop clia enzyme la 30 giay/kb.

Dién di két qua PCR

Sau khi PCR, 3 pul mdi phan ung dugc dién di trén gel
agarose 1% 161 nhuém bang ethidium bromide. Céc bing san
pham duoc quan sat va chup anh bang hé thong Alphaimager
MINL

Gidi trinh tw ADN ciia protein fiber

San phém PCR dat tiéu chuén vé do sang va dac hiéu dugc
guri di giai trinh tu tai Cong ty 1“BASE Malaysia bang hé thong
BigDye® Terminator v3.1 cycle sequencing Kkit.

Phan tich trinh tw ADN va protein fiber

Trinh tw ADN dugc xur 1y bang phan mém Bioedit [14]
dé loai bo nhiing doan trinh ty khong thudc phﬁn ma hoda
protein fiber. Tiép theo, trinh tu ADN duogc so sanh véi trinh
tu tham chiéu HAdV-3 trén co s& dit liéu NCBI (ma trinh ty
NC 011203.1), tir d6 tim ra nhiing sai khac & mirc 46 ADN dan
dén bién d6i axit amin. Trinh tw ADN dugc dich ma thanh trinh
tu axit amin st dung cong cu Snapgene.

Phan tich cau tric ba chiéu ciia protein fiber

Cau triic ba chiéu cua protein fiber dwgc mo phong sir dung
phan mém SWISS-MODEL [15] két hop véi co so dit liéu
protein PDB va trinh ty axit amin fiber cia HAdV-3 ¢ Viét
Nam. Céu tric ba chiéu s& dugc sir dung dé phan tich nhitng vi
tri bién doi co kha nang lam thay ddi twong tac giita fiber va thy
thé CD46 cua té bao vét chu bang phin mém PyMOL.
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Két qua va thao luan

Két qua thiét ké moi

Kich thudc cua doan ADN ma hoa cho protein fiber 1a 960 bp,
tuy nhién khodng cach 2 vung bién bdo thu bén trdi va bén phai
doan gen nay dugc chung t6i xac dinh la khoang 2818 bp. Dya vao
2 viing bao thi ny, ching t0i da thiét ké duoc cap moi FF1-FR1

So sanh va phdn tich két qud trinh tw ADN

Khi so sanh trinh tu t}}u dgqc voi trinh ty NC,_Ol [203.1, két
q1~1é’1 CQ 15 nucleotide; bi bién doi, trong d6 co 10 bién doi co ngh?a
dan dén’ su thay thé axit amin. Khong phat hién duogc dot bién
thém/mat nucleotide gy dich khung (bang 4).
Bang 4. Su bién ddi ADN dan dén sy bién ddi axit amin.

nhan dac hi¢u ving ADN c¢¢ kich thude 2818 bp nay Tuy nhlen STT  Vitri  Nucleotide Axit amin bién déi
dé giai trlnh tur toan bo ving gen, ching toi thiét ké thém cap moi NC _011203.1  Vi¢t Nam
FF2-FR2 ndm & gilta doan 2818 bp vai kich thude 1a 1531 bp. 1 31432 G S2ON
Trinh tw cac cp moi dugc trinh bay trong bang 3. 2 31435 C T SO3L
Bang 3. Trinh ty 2 cap mdi nhan doan ADN ma hda fiber cia 3 31706 A G -
HAdV-3. 4 31751 G C -
Trinh tu (5°-3”) 5 31815 C G QI150E
Moi FF1 GGGTGGAATTCTCCCAATG 6 31904 C T -
Moi FR1 TGAAACCCGAGCTTCTATGA 7 31947 C T -
Moi FF2 CTTCGAGACCTCCTACCCAT 8 31987 C T S207L
Moi FR2 TTCGGATTATGATTCCCATCG 9 32010 G C E215Q
; 10 32031 G A A222T
Keét qua PCR va dién di 1 2034 G c D223H
Hinh anh dién di cho thay, bing san phém PCR sang 16 va déc 12 32103 C G H246D
hiéu, khong c6 san pham phy va du diéu kién dé thuc hién giai 13 2153 T C M272T
trinh ty (hinh 1). " S o c )
15 32314 G C R316T

M  FF2-FR2

M FFI-FRI

3000 bp -

2000 bp —»

1500 bp - 1531bp

Hinh 1. Két qua PCR hai cap méi.
Ch thich: M: Marker 1 kb, FF1-FR1 va FF2-FR2 la ky hiéu clia hai cap
mbi.

Két qua gidi trinh tw gen

Toan by doan ADN ma hoa cho protein fiber cua HAgiV—3 da
d}rqc giai trinh ty thanh cong vdi hinh anh tin hiéu dat chat lugng
tot (hinh 2).

210 P2 50 260 m Ll
ATGGCCAAGCGAGCTCGGCTAAGCACTTCCTTCAACCCGGTGTACCCTTATGAAGATGAA

Hinh 2. Tin hiéu 60 nucleotide dau tién doan ADN ma héa
protein fiber.
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Cha thich: Ky hiéu “-” thé hién axit amin khong bi bién ddi.
Phan tich ciu triic protein

Str dyng phan mém SWISS-MODEL, ching t0i ¢ mo phong
cdu tric ba chiéu cia diu twong tic fiber HAAV-3 ¢ Viét Nam v6i
thu thé ctia té bao vat chi, dya trén ma truy cap trong co s¢ dir li¢u
PDB 1a 1H7Z [16]. Su tuong déng cua trinh tu cdu truc protein
1H7Z véi trinh ty d4u trong tac cua protein fiber HAAV-3 ¢ Viét
Nam (191 axit amin) 1d 95,36%. CAu tric 3D ciia 1H7Z dugc the
hién bang phan mém PyMOL cho thay dau tuong téc cua fiber
HAdV 3 ton tai ¢ dang trimer gom 3 tiéu phan giéng nhau; cau triic
nay gan nhu tring khop véi dau tuong téc cua protein fiber HAV-
11 (2039) [17] va HAdV-21 (3L89) [18] cho du trinh ty axit amin
ciia chung rat khac nhau (hinh 3). Do d6, cdu triic mé phong ba
chiéu ctia dau tuong tac fiber HAdV-3 ¢ Viét Nam dya trén 1H7Z
duoc dung dé dai dién cho lién két cua protein fiber véi thy thé
CD46 cta ngudi. Trong s6 10 axit amin bi bién ddi c6 4 axit amin
nim ¢ dau tuong tic cta fiber, ¢ kha ning tuong tac voi SCRI
va SCR2 ctia CD46 1a Q150E, S207L, H246D va M272T (hinh
4); bon bién doi E215Q, A222T, D223H, R316T ciing ndm & dau
tuong tac cua fiber nhung ¢ vi tri khong tuong tac truc tiép vai thu
thé CD46 va hai bién d6i S22N, S23L ndm & truc cla protein fiber.
Nhiing tinh chét co ban cia céc bién di Q150E, S207L, H246D
va M272T c6 thé anh huong tdi sy twong tac giira dau twong tac
fiber cuia HAdV-3 va hai ving SCRI1, SCR2 cua thy thé CD46
duoc thé hién ¢ bang 5.
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Hinh 4. Cau tric dau tuong tac
cta fiber HAdV-3 & Viét Nam
va mot so axit amin bi bién doi.

Hinh 3. So sanh theo phuong
phap xép chong cau tric ba
chiéu cta dau tuong tac fiber

HAdV-3 (1H7Z-mau dd), Bon axit amin bj bién déi & dau
fiber HAdV-11 (2039-mau tuong tac dugc thé hién & dang

xanh luc) va fiber HAdV-21
(3L89-mau xanh bién).

tinh thé (dé: QI150E, xanh
la: S207L, xanh luc: H246D,
vang: M272T). Nhiing bién déi
con lai khong dugc thé hién.

Bang 5. Chi s& H va gia trj pK cac axit amin bj bién déi.

Vi tri Axit amin Chisb  Gid tri I :. Chi  Gidtr
biénddi  ban diu pe pkes  AXitaminthaydoi oo
QIS0E Q (Glutamine) ~ -3,5 7,0 E (Glutamic acid) ~ -3,5 42
S207L S (Serine) -0.8 7,0 L (Leucine) 38 7,0
H246D H (Histidine) 32 6,0 D (Aspartic acid) 35 39
M272T M (Methionine) 1,9 7,0 T (Threonine) 0,7 70

Cha thich: * Chi s6 H xac dinh béi J. Kyte [19], thé hién mic do ua-ki
nuéc clia axit amin; ** Gid tri pK xac dinh bdi C. Pommie [20], thé hién
mdc do phan cuc (axit-bazo) clia axit amin.

Dot bién Q150E s& lam thay doi sy tich dién tai vi tri 150 vi Q
va E déu 1a axit amin vu nude nhu nhau nhung E ¢6 tinh axit va
tich dién am, con Q 1a trung tinh. Dot bién S207L s& lam tang tinh
ky nudc vi L ky nude hon rat nhiéu so véi S. Dot bién H246D s&
lam thay doi sy tich dién va céu tric khong gian do cau hinh cua
D khéc biét rat 16n so v6i H va D ¢ tinh axit manh hon. Dot bién
M272T s& lam cho vi tri nay thay doi tinh ky nude do M ky nudc,
con T wa nudc.

Dua vao nhitng khac biét vé tinh chét axit amin, bon bién doi
QI150E, S207L, H246D va M272T c6 kha nang cao da lam thay
doi sur lién két gitta du tuong tac fiber ciia HAAV-3 & Viét Nam
voi thu thé CD46. Sau bién ddi con lai tuy khong ndm & vi tri
tuong tac nhung ciing ¢6 nguy co lam thay déi cdu truc lién két
gitta ba tiéu phan ciia protein fiber. Két qua nay chi ra rang, kha
ning tuong tac ciia HAdV-3 ¢ Viét Nam véi té bao vét chii s& ¢6
nhitng thay ddi so voi cac chung HAAV-3 trén thé gidi. Su thay
dbi vé kha ning tuong tac nay s& dan t6i sy bién ddi vé kha ning
lay nhiém va lay lan cta chung HAdV-3 trong cdc bénh nhan bi
nhiém virus.

Keét luan

Chung t61 da phat hién duge 15 dot bién nucleotide trén trinh
tu ma hoa protein fiber HAdV-3 ¢ Viét Nam, trong d6 co6 10 dot
bién din dén bién doi 10 axit amin cia protein nay. Dya trén nhiing
tinh chét bj thay di ctia cac axit amin cho thay, 4 axit amin bj thay

TAP CHI

HOA HOC |/,
ONG NGHE I} Nam 62(1) 1.2020

Khoa hoc Tu nhién n—

thé c6 nguy co cao lam thay doi lién két ciia dau twong tac cua
protein fiber vdi thy thé CD46 ciia té bao vat chu. Su axit amin
thay thé khac ciing c6 kha ning lam thay doi cau tric truc va dau
fiber nhung & mirc do thap hon.

Nghién ctu nay dugce tai trg béi Dai hoe Quéc gia Ha N¢i thong
qua deé tai ma s6 QG.17.19. Céc tac gid xin tran trong cam on.
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