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DAT VAN DE

Phire hop b6 thé dong vai 1ro quan trong trong
sy dap tra mién dich ban dau va mién dich thu nhin
(innatc va adapnvc immune response). Sy kich hml
phiec hop b6 thé theo 3 con dueng khac nhau 100
dién, nhanh va lectin) s& hinh thanh phic hop tan
cong wang té bao (membrane attack complex,
MAC), mét co ché khang khuan va tiéu diégt (¢ bao
muc tiéu cta vat chii. giop tang kha ning thyc bio va
cytotoxicity (Stover er al. 2003, Wimmers ¢f of
2003). G con duémg Jectin (lectin pathway), mamnian-
binding lectin (MBL). L-ficolin va H-ficolin la
nhimg oligomer ¢6 nhimg nét dic tnmg khic nhau
vé cAu tric polysaccharide (Holmskov er al, 2000;
Matsushita ef al., 2000, 2001). Ba protein nay co
cung chire nang 1a hinh thanh cdc phuc hop kich hoat
mién dich bang cich két dinh voi cic scrine
protcases MASPI, MASP2 va MASP3 (Matsushita
¢l al., 2000, 2002, Takayama er al.. 1994; Thicl er
al . 1997 Dahl et al.. 2001). & d6, MASPI tham gia
vao qud trinh kich hoat bd thé bing cach tric tiép
chia tach thanh phin C3 (Matsushita er af, 1995;
2000) va tham gia kich hoat con dudmg nhénh
(Takahashi er al.. 2010), trong, kht MASP2 tham gia
vao qua trinh kich hoat bd thé bing cach chia tach

thanh p|\5n €4 (thanh Cda va C4b) va (2 (thanh C2a
va C2b) dé tir do hinh thanh nén C3 convertase, mot
enzyme chiph trong qua trinh thanh lip MAC
(Mauushun ot af . 2000: Schwacble ¢f al . 2002)
Nhiéu ‘nghién ciu di nhan dién dic diém phan tir vi
mét s6 chire nang cua MASPI & cic loar dgng vat
khac nhau: chuét (Stover ¢t al.. 2003), ga (Lynch ef
al, 2005), ngudi (Endo ef al . 1998). Vi viy, trong
nghién ciry niy. dic diém phan tr cONA va protein
MASPI o lom s€ duge phan tich.

VAT LIEU VA PHUGNG PHAP

Nguyén vit Tidu (dong vat. héa char, thiét bi va
dung cy) vi phuong phap thi nghigm (phan lap
mRNA, tong hop cDNA, gidgi ma trinh tir chudi, thiél
ké mol. thanh phin phan img PCR) duge sir dung
cho nghién citu nay d3 duge mo ta tnrge diy( D Vo
Anh Khoa,2010).

Thi nghigm sir dung 6 cip méi dic hiéu duge
thiét ké doc theo chudi cDNA ciia gen MASP1 dé
khuéch dai cic doan gen tromg img ¢ chiéu dai
462-904 bp Vj tri cla cac cap moi trén GenBank
dugc trinh bay gua bang |. Chu trinh nhiét thye hién
phan img PCR cho tirng cap méi duge mé ta tre




bang 2. Cac phan mem online dugce sir dung dé phin
tich két qua gom: ORF Fmder (Open Reading Frame
Finder)(http://www nebi.ntm.nih.gov/gorf/gor! htmd)
ahin dign ciu (i bic 1 protein. Primecd
(hup://irodo.wimitedu/): thidt k& mén. Clustal W2
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nhin di¢n signal peptide. Composition/Molecular
Weight Cateulation Form (htip//pir.georgetown.edy
pirwww/search/ comp_mw.shtml): tinh toan phan w
khér. DIANNA 1.1 web server (hup://clavius.be.cdy

clotelab/DIANNA/): phan tich cau ndi disullide.

(http://wwew.ehi ac uk/Tools/msa/clustalw2/): so NuNGlye 1.0 Server  (hip//www.cbs.dtu.di/
sdnh mie do tremg dong cua chudi cDNA v services/NetNGlye/):  shan dign v i N
protein. SMART (hitp-/ismart ombl-herdelbergde/y plycosylation, NetOGlye 31 Server
phan teh cie micn protein chae ndng. Signal 4.0 (hup//www.ehs.din dk/services/NetOGlye/) - nban
Server (bt Aavww ehs diwdhseryices/Signal Py dign vi tri O-glycosylanon.
Bang 1. Céc cap mdi sir dung dé khuéch dai cac doan gen doc theo chudi cONA
T_én mdi Mai xuodr fw 53" Mbi nguoc rev 35" Chibu dai,
{vi i trén GanBank GUB10082) (v} tri trén GenBank GUB10082) bp
MASP1_1  aslgagglggetcaticicle (m 151-171) \cacaggacaglicclegtct (nl 592-612) 462
MASP1_2  gagaccacgga.ixagaaca (nl 431-450) caagaagUtiggaccagetl (nl 900-920) 490
MASP1_3  gagclecgalglctclacacc (nt 775-796) tecccaggacticattcale (nt 1 411-1430) 655
MASP1_4 gccageagecclactacaag (nl 1 341-1 360) cteatcccaglgaccelclg (nt 2 225-2 244) 904
MASP1_S glgcaggtgacictggagg! {nt 2 076-2 095 ) agacacactggccltciget (nt 2 835-2 654) 579
MASP1 6 lgagcccgagaticticale (nt 2 492-2.511) tgcagaglcacaggaagctg (nt 2 990-3 009 ) 518
Bang 2 Chu lnnh nhigt PCR
Tén méi :;én";;"‘j" Bién tinh Gan méi Ténghop  Két thuc Gizmlu  Téngsé
(thoi gian) (thon glan) {thei gian) (théni gian) {\hoi glan) (theigian)  chuky
MASPY 1 T 56°C (307) R
MASP1_2 80°C (307)
MASP1_3 94°C (§') 94°C (307) 60°C (307) 72°C (1) 72°C (5) 15°C (=) 35
MASP1_a 58°C (307}
MASP1_5 56°C (307)
MASP1_6 56°C (307)

KET QUA THAO LUAN

Dic diém chudi ¢cDNA Vit protein

Su dyng cae ¢ap mdi dic hidu dé khudeh dip 6
doan gen co chicu da khac nhau (i 462-0904 bp) vi
dan xen nhau dudi s hé teo cia ky thuat PCR va ky
thuat g ma duge rinh 1y chudi (sequencing) di
nhin dicn duoc chidu din chudi ¢DNA ¢l gen
MASPI dar 3009 bp (GenBank GU8L0082). Ving
S-UTR dai 151 bp (1. 3-151) v 3"-UTR dint 758 bp
(nt 2.252-3.009) Diau h¢u polvadenviation durge
nhan dign trong chudr AATAAA (nt 2621-2626). V)
tri codon khov dau (start codony ATG (e mt 152-154

v codon ket thiie (stop codon) TGA tr nt, 2.249.
2251 Nhu vdy, ving ma hoa (coding region, CDS)
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nim trong khodng nt 152-2.251 romg img vay 699
amino acid (GenBank ADF30842) theo khung doc
ma (Open Reading Frame Finder ORF). Két qua so
sanh chudr cONA (GenBank GUS10082) voi chuoi
DNA (GenBank NW_001885220.
Ssc13_WGAIOVE_1:115459-225459  Sus serofo
chromosome |3 genomic contig) da nhan dién duge
16 exon ciia gen MASP] dya theo nguyén tic ciu
trdc DNA (exon 1-GT.intron. AG-exon 2). So luog
exon cia gen MASPL & lon va ngudi 13 giong nhau.

Khér hugng phan 1w protein MASP1 khoang
79,116 kDa. Chudi polypeptide ciia MASPI dugc
cdu tric bdi cac amino acid, rong dé Gly, Leu vd
Ser chiém > 7%: Glu, Val, Pro va Thr chiém > 6%:
Asp. lle va Lys chiém > 5%; Cys, Phe, Gln, Arg v


http://www.ebi
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Tyr chiem 2 4% va mi thanh phin amino acid khac
chiem 1y 1¢ < 4%. Dai phin tr MASPI cb 29
cystemne, tr day co thé hmh lhanh nen 14 cdu néi
disulfide gira cac Cys Cys’ vs?! e
C)’SNJ 260 C ,sl() 157 CyS : cyslpl IK' C S'J‘JUI
C SNQJ75 qs)b”lvl Cys 67 b C)S 97. ¢ _‘. C\SM“ I
vi Cys** " @ mirc d6 protem. phan ur MASP1 cua
ngudi vé ton ¢6 mirc wong dong khoang 88%

Doc theo chudt poplypeptide cua MASPL. vi tri
tich roi peptide tin hiéu (signal peptide) duge nhin
dién gitra a.a 19 va 20, nép theo 1 cac mién protein
chitc nang nhu CUB (aa 18-138 121 aa, 2
cysteine). EGF_CA (a.a 139-182. 44 a.a. 6 cysteine),
CUB (a.2 185-297. 113 a a. 4 cystemne) o diu N-, hat
mién CPP (aa 301-362, 62 aa. 4 cysteine vd aa
367-432. 66 aa. 4 cysteine) ndm o

Bang 3. Vi tri cba cAc exon dugc xac dinh trén cac GenBank

ving frung tam va cudi ciing la mién Tryp SPc (a.a
448-691. 244 .. 7 cysteine) & dhu C. Mién protein
lon nhat o MASPI Ja Trvp_SPe ¢o nhiéu cysieine
nhit {7 cysteine) va mien proten nho nhit EGF_CA
€0 50 Jugng cysteine khé nlneu (6 cystene) Cic vi
tri dé xiic nc duge um thiy trong mien Tryp_SPe la
His™. Asp™™ vii Ser™. Cic vi tri cdn thiét cho trung
tam hoat dong serine protease trén lon clng twong n;
nhu o ngudi va L.an piong vai Xenopus laevis His™,
Asp ' va Ser™ (Endo er ol.. 1998 Kraut, 1977). Vi
tei chia tach nam giza Agr™ va 11e™ (hi cin thiét
cho sur san sinh has chudi polypeptide kich hoat riéng
bigt cua MASPL & nguéni (Krawt, 1977) cing duge
nhin dién cing v mwi vai lon  Hisudine loop
CGGSLLGSSWIVTAAHC (tir Cys™-Cys""y duoc
nhan dién déng chud gira lon va nguoi (Arlaud ,
Gagnon, 1981).

s Senbam ViwisinGengank (G, Gneiann Vi wén GenBank
dai,bp)  GUB10082 - dai.bp)  GUB10082 -
1(156) nt. 1-156 nt 6 106-6 261 9(138) at 1242-1379 nt 47 782-47 919
2(232) ot 157-388 nt 1350813739 10(75) nt. 1 380-1 454 nt 48 724-48 798
3(178) nt. 339-566 nt 32 888-33 065 11(138) ot 14551502 nt 59.230-59,367
4(132) nt 567-698 nt 34.689-34.820 12(114)  nt 15931706 nt 63060-63 173
5(197) nt 699-895 n36977-37 173 13(186)  nl 1707-1892 nt 64 037-64 222
6(148) ot 896-1.043 1 38 896-39.043 14(68) nt 1893-1960 nt 66 205-66 272
7(119) nt 1044-1,162 1 40 356-40 474 15(100)  n 1961-2 060 nt 69 103-69.202
8(79) ot 1163-1 241 At 41458-41 536 16(949) i 2.061-3 009 nt 69 644-70 592
Bang 4. Ty 18 cac thanh phan amino acid trong chudi protein

':_i:"é“ Ténaa Tile, % :‘g higu Ténaa Tite,% Kihituaa  Ténaa Tilg, %
A Ala 37 1 e 53 s Ser 76

K Lys 50 T The 6.3
c Cys 41 L Leu 74 v val 6.2
D Asp 54 M Met 24 w Tip 1.7
E Glu 6.9 N Asn 39 Y Tyr 47
F Phe 46 P Pro 62
G Gly 73 Q Gin 46
H His 27 R Arg a0
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Nguoy  MRWLLLYYALCFSLSKASAHTVELNNMFGQLQSPGYPDSYPSDSEVTWEITVPDGERIKL 60
Lon MRWLLLSHALCFSLLKASAHVVELNNMEGQLQSPGYPDSYPSDSEVTWI'ITVPEGFRIKL 60

R R N R R B N T PR R T )

Nguoi  YEMHFN LCEYDYVKVETEDQVLATFCGRETTDTEQT PGREVVLSPGSFMSITFRS 120
Lon YFMHFNLESSYLCEYDYVKVETEDQVLATFCGKETTDTEQT PGQEVVFSPGSFMSITFRS 120

Cdesaa ke aaisaas

R R TR T T T R PR T URRY

Nquoi  DFSNEERFTGFDAHYMAVDVDECKEREDEELSCDHYCHNYIGGYYCSCREFGY ILHTDSRT 180
Lon DFSNEERYTGFDAHYMAVDVDECTEREDEE HYCHNY IGGYYCSCRFGY ILHTDERT 180

R T R R L T e e R L L L

CRVECSDNLFTQRTGVITSPDFPNPYPKSSECLYTIELEEGFMVNLQFEDIFDIEDHPEV 240
VECSDNLFTQRTGVITSPDYPSPYPKSSECLYTIELEEGFMVSLOFEDIFDIEDHPEV 240

B R R R L LI TR TR TR TR TR

Ngudi
Lon

Caea

Ngudr  PCPYDYIKIKVGPKVLGPFCGEKAPEPISTQSHSVLILFHSDNSGENRGWRLSYRAAGNE 300
Lon SCPYDYIKIKAGPKLLGP EKAPEPINTQSHSIQIQFRSDNSGENRGWRLLYRATGNE 300

Testteans aaaans Lteraey 4 apesssassesees mencbns

Nguoi CPELQPPVHGKIEPSQAKYFFKDQVLVSCDTGYKVLKDNVEMDTFQIECLKDGTWSNKIP 360
Lon CPKLQPPVHGKIEPLQAKYSFKDQVLISCDTGYKVLKDNVEMDVFQIECLKDGTWSNKIP 360

ChLdedbavnaade vahv ke Raedead b e b hr ek akes

Sheaens

Nguoi  TCKIVDCRAPGELEHGLITFSTRNNLTTYKSEIKYSCQEPYYKMLNNNTGIYTCSAQGVW 420
Lon TCKIADCGTPAKLENGLVTESTRNNLTTYKSEI IYSCQQPYYKMLHSTTGVYTCSAQGVW 420
T ra AT e idkiessherheaeienae shtaiabaabes basesnanaas .
L
Nguoa  MNKVLGRSLPTCLPVCGLPKFSRKLMARIFNGRPAQKGTTPWIAMLSHLNGQPFCGGSLL 480
Lon MNEVLGKSQPTCLPVCGTPRFSRNLLARI FNGHPAQKGTTPWIAMLSHPNGQPFCGGSLL 480

Baiedeain maTeadWe wabe b ababba a b ettt anas masanenband

Nguoi GSS'{HVTM&"LHQSLDPEDPTLRDSDLLSPSDFK11LGKHWRLRS[‘ENEQHLGVKHTTL 540
Lon GSKWIVTAAHCLHQSLGSEDPTVHVLDLLSPSVFRI IMGKHWRRRSDENEQSFTAKQIFL 540

Wb shbasdakednd | kebeg s deeses aiakiatase whasase o

Nguoi HPQYDPNTFEN@VALVELLESPVLNAFVNPIELPEGPQQEGAN\JIVSGNGKQFLQRFFET 600
Lon HPQY¥PTTFENDVALVELSESPVLNDFVMPICLPQGPPQQGAMV IVSGWGKQFLQRFPET 600

beddga wan

vrs skaves epbaave

be Miemsesecacansiirbaranae

Nguoi  LMEIEIPTVDHSTCOKAYAPLKKKVTRDMICAGEKEGGKDACAGEIGGEMVTLNRERGQW 660
Lon LMEIEIPIVDHRICQEAYAPLKKKVTRDMICAGEKEGGKDACAGDSGGPMVTLDRESGQW 660

D T B e R D

Nguodr  YLVGTVSWGDDCGKKDRYGVYSY IHHNKDWIQRVTGVRN 699
Lon YLVGTVSWGVDCGKKDRYGVYSY IFYNKDWIQRVTGMRN 699

D S Y

Hinh 1. So sanh chudi protein gira ngun (GenBank NP_001870) va fon (GenBank ADF30842) Cac didm dot bién dugc in
dam Céc vi Wi asparagine (~) mang ddu hidu N-glycosylation duoc 1n widn (outhine). Cac cysteine duoc gach dudi
Threonine (T) 14 O-glycosylaton duec in nghiéng ddm CAc amino acid 13m xuc tac (caralytic site) dugc in trong khung. Vi
tri chia tach gira arginine (R) va isloleucine (1) dé san sinh a har chudi protein (heavy and light chains) duoc danh du
bing mas tén (1) Chudi cia véng histidine loop duoc gach dudi 18n tyc Cac catalytic site dugc in nghidng vé gach duti.
Khe ha dac trung cia chat nén (substrate specificty crewice) duoc in nghiéng dAm va gach dudi dd1. V) tri amino acid fign
quan dén senne hoat héa dugc in nghieng dam va gach dut (Endo ef al. 1998).

. Ngoai. ra, diu hi¢u N-glycosylation duge tim NRTC vit NPTT ¢ lgn. wong khi ¢ ngudi chi 624
thay & 3 viiri asparagine khac nhau Asp™. Asp'™ va i dau tién (Endo er al.. 1998). Thong thutmg. N-
Asp™ tuomg (mg va1 cic chuo awino acid NITV,  glycosylation sites dugc nhén dién o kiéu chudi Asn-

452



Tap chi Cong nghé Sinh hpc 10(3). 449-455, 2012

Xaa-Ser/Thr (tong d6 Xaa khdng phat 1a Pro)
(Gupta et al.. 2004). Trong khi dé, threonine tai v tri
438 (v6i G-score = 0.212 va T-score = 0.535) dugc
biét nhu 1A mdt vi tri O-glycosyl hoa . O-GalNAc-
glycosylation 1a mét tong nhimg dang chinh
glycosylation & te bao dong vat hiru nhi (Julenius e
al., 2005). N6 dugc biet ring, glycosylation 13 sy
chinh stra sau chuyén ma (posl translational
modification), cé anh hudng dén cau trae (folding).
dinh vj (localization), vin chuyén protein
(wafficking), tinh hoa tan (solubility), djic tinh khang
nguyén (antigenicity) va hogt  tinh sinh hee
(biological activity)...cla protein, cing nhu sy twong
tdc gilta cdc ¢ bao (cell-cell interactions) (Sertz
2000: Gupta et al. 2004). Mt trong nhimg dang
glycosylation ¢ nlncu trong t¢ bao ddng vat hi nhi
la_khi m¢t N-acetylgalactosamine (GalNAc) dwge
két ndi a-1 véi nhom hydrogen cua serine hoic
threonine. Pay cling duge goi 1d kicu mucin-ype.

=Y e T
i o o

Kiéu ndy ¢o thanh phan carbohydrate cao >50% vi
cung 1a thanh plnn chinh cua dich nhay (mucus) -
chdt gel bao vé bé mat biéu mé trong qué trinh khir
nudc (dehydration). ton thuong co hoe (mechanical
injury). proteases vit cac mam bénh (Carraway, Hull,
1991 Swous, Dekker, 1992). Vi vay. sy du doin
glycosytation sites thi cre ky ¢é gid 1r trong nhin
dién diic diém phin tir cua nhimy protein mén, 1 e hé
trg gaai thich két qua do quang pho ic dinh phan tir
Khéi cua proten. Viée xadc dinh mucin-type O-
glycosylation ¢ thé duge xem nhur la phan khon[,
thé thiéu duoe khi dy doan chic nang clia mot
protein la (Jensen et af 2902.]2003) bai vi O-
glycosylation ¢6 anh hu(mg dén cau trie cla prolein,
Sur tién dodn niy ¢6 y nghia quan trong trong
17l hay huy bo v tri O-glycosylation khi thiét ké
nhimg yeu 16 (rc ché canh wanh (compettive
inhibitors) cia glycosyltransferases (Hansen e of .
1998).

¢c

Signal

301-362

367432

18-138 139 185-297 448-691
peptde 182
1-19
Hinh 2. Cac midn chirc nang cva protein MASP 1
e — L RS
CT
A f' (\
A \/X A
I
L]
1.650A>G 1.748C>T 1807>T

Hinh 3. Mau dai dién cho céc kieu gen di hop tb tai cae diém da hinh

Da hinh don nucleotide

Két qua doc trinh ty todn bo chiéu dar cDNA cia
gen MASPI da phat hién 3 diém da hinh nucleotide
tai cdc v tri 1.650A>G (exon 12), 1.748CT (cexon
13) va 1.807C>T (cxon 13), twong img véi cac
codon  500GAC>GGC, S§33CTCOTIC  va
552GAC->GAT ma hoa cac amino acid Asp>Gly.
Leu->Phe va Asp Ké qua doc trinh tyr 33 mau
¢DNA cua gidng lon Lacdrace cho thdy 1an s8 cac

kiéu gen va alen 1 (1) dot bién diém 1.630A>G
AA = T72,73% (n = 24). AG = 21.21% (n = 7) vd GG
= 6.06% (n = 2) alen A =083% vi G =0.17 %. (1)
dot bién dim } 748C>T CC - 0,00 % (n = 0), CT
=6.06% (n = 2) v TT = 93.94% (n = 31): alen

0.03% va T = 097%. va (1) dot bien diém
1 807C>T: CC= 3.03% (0 = 1), €T = 12.12% (n

4)yva TT = 84.85% (n = 28). alen C = 0.09% v T

0.91%. O nguedn. Sirmac et al. (2010) da chi ra ring
hai dét bicn tém weén gen MASPI ¢.2059G>A
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(EAG68_7R) v ¢.870G>A (p.W290X) Ia nguyén nhan
dan den nhimg dj (&t 6 mat tai...(mallormation
syndrome) trong giar doan bao thai.

KET LUAN

Neghién ciru da giai mi teinh ty pucleotide chudi
cDNA v phin tich dic dicm protein cau fric bic
mt cua phan wr MASPY Gen ind héa protemn
MASP) 7 lon va nguin co mirc dé tuomy dong kha
cao vé dic diem phin ., cac vng mién protein chire
ndng. k¢ ¢ cac vy tri chire ning ddc bigt khac. Da
hinh gen MASP1 da duge phdt hign ¢ lon. Day la
1ién deé co ban cho nhimg nghién ciu1iép theo vé vai
trd va chire nang cia gen trong hé midn dich cua vat
chu. mgt irong nhimg mye tiéu cita cdc chuong trinh
chon Joc giong khing bénh trong tuong lai.

Lot ciam on: Nghicn cien nhen dige s hi g kinh
phi cua BMBF/DLR trong  khuon kho  die dn
VNO3/BO/
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STRUCTURAL CHARACTERISTICS OF THE GENE ENCODING PORCINE MANNAN-
BINDING LECTIN SERINE PROTEASE 1 IN PIG

Do Vo Anh Khoa'" ", Klaus Wimmers’

!Can Tho Universitv, Viemam
*Leibniz Institute for Farm Animal Biology. Germany

SUMMARY

Complement system is activated by three differcnl ways - classical, alternative and lectin pathwa

presense of carbohydrate on the surface of microbes, manose-binding lectin (MBL) binds to members of the
MBL-serine protease family (MASP1, MASP2 and MASP3) to gencrate proenzymes activating C4, C2, and
C3 of complement system via the lectin and altemative pathways. However, these serine proteases have not
been identfied in pig yet Therefore, this study was mainly focused on sequencing of cDNA and analyzing
of structural protein of MASP1 molecule in pig. It was indicated that 3 009 nuclecude of MASP! cDNA
encoding 699 deduced amino acids was sequenced The MASPI gene had 16 exons and its encode
polypeptide protein contained rich-cysieine domains such as CUBI (aa 18-138, 121 aa, 2 cysteine).
EGF_CA (aa 139-182, 44 a.a, 6 cysteine), CUB2 (a.a 185-297. 113 a a, 4 cysteine) in N-terminus, two CPP
domains (CCPI: a.a 301-362, 62 a.a, 4 cysteinc and CCP2. aa 367-432, 66 a.a, 4 cysteine) at the cener off
protesn and Tryp_SPc domain (a.a 448-691, 244 a a, 7 cysteine) in C-terminus The putative signal peptide,
N-glycosylation sites, catalytic sites and cysteines were also highly conserved between human and pig
Compared with human, porcinc MASP] showed 88% identity at protein leve). Additionally, three single
nucleotide polymorphisms a1 loci ! 650A->G (Asp=>Gly, ¢xon 12), | 748C>T (Leu->Phe. exon 13) v
1 807C-T (exon 13) were also found in a population of Landrace breed This 15 valuable information for

breeding program towards disease resistance in pigs
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