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TOM T A T 

Gen ma hda protease idp senne hen ket mannan (MASP) ddng vai Iro quan trong trong co che mien dich 
ban dau ciia vat chU, dac biel la co che hoat hoa phirc hop bd the theo con dudng leclin va duong nhanh 
MASP gdm 3 gen phan biet MASPI, MASP2 va t\4ASP3 Trong nghien cim nay, giai ma trinh Va chuoi cDNA 
va phan tich clu tnic phan frr MASP3 (MASPI isoform 2) o Ign duoc thyc hien cDNA cua M-1SP3 dai 2657 
bp chira 11 exon ma hoa 728 ammo acid, Sy nrong dong cao cr cDNA (87-90%) va protein (92-94%) dupc tim 
thay giii'a lon, cho, ngudi va bo Dai phan tir MASP3 chiia 27 cysteine, tuy nhien thanh phan amino acid chiem 
ty 1? cao trong cAu triic protein bac 1 cua nd gdm cd Ser (8,4%), Vai (8,1%), Leu (8,0%), Gly (7,6%), va Giu 
(7,1%). Vdi khdi lupng phan tir 81,55 kDa, MASP3 la mot tap hop ciia nhieu mien protein chirc nang giau 
cysteine nhu CUB! (aa 18-138, 2 cysteine), EGF_CA (aa 139-182, 6 cysteine), CUB2 (aa 185-297. 3 
cysteine), CCPl (aa 301-362, 4 cysteine), CCP2 (aa 367-432, 4 cysteine) va TrypSPc (aa 449-711, 5 
cysteine). Trong do, mien TrypSPc ldn nhat (263 aa) va EGFCA la mien nho nhat (44 aa) nhimg la mien 
giau cysteine nhat (6 cysteine). Ngoai ra, signal pepude (aa 1-19), 13 cau ndi disulfide, 5 vi tri N-glycosylaiion 
va melhionine loop (aa 630-649) ciing da duac nhan dien Day la lien de cho nhirng nghicn cim xa hon ve vai 
Ird ciia gen MASP3 Irong co che dap img mien dich d lon 

Tir khtia: gen MASP3, cDNA. prolem MASP3. dac diSm phan lu 

DAT VAN DE 

Phiic hpp bd the ddng vai trd quan Irpng frong ca cha 
mien dich ban dau (innate immunity) cua vat chii chdng lai 
mam benh xam nhiem. Sy kich hoai phirc hop bo the dupc 
thyc hi?n theo 3 con dirdng khac nhau: cd dien (classical 
palhway), nhanh (altemaUve pathway) va lectin (lectin 
pathway). Mannosc-binding lectin (MBL) va ficolins (L-
licolm va H-ficolin) la nhung phan tu khdi dau cho su hoat 
lira con dirdng lectin, Trong khi do, mannose-binding 
ledin associated senne protease (MASP) la enzyme xuc 
lac chinh ciia con dudng nay nhd vao su ket dinh ciia 
MASP vdi thanh phan carbdiydraie vi khuan (Takahashi 
Cl al. 2008. Schwaeble el ai, 2002). MASP hien dien 
trong huyat tuong nhu la nhiing zymogen (Sorensen et al. 
2005). 1 Ldp MASP gdm 3 senne protease (MASPI, 
\1ASP2 va MASP3) va mdt protein khdng cd chirc nang 
enzyme (non-enzymatic protein. MApl9) (Schwaeble et 
at. 2(H)2) MASPI va MASP3 la san phAin cSt ndi tliay 
the (alternative splice products) va la nhimg gen dupc ma 
htia lir mpt gen dan MASPl/3 (Dalil etal, 2001) Mdi gen 
\I.-\SPI hoSc MASPi cd 2 chuoi, chuoi A dupc nhan dien 
chung cho ca hai gen va chuoi B mang dac diem riang oia 
Iimg gen va chira mien senne protease (Schwaeble ei al, 
2002). Trong khi do. Map 19 la san pham bi ck xen cda 

gen MASPI Vi vay, cau tnic ciia Mapl9 chi cd hai mien 
giong MASP2 va 4 amino acid them vao (Schwaeble el 
al,20i)2) 

MASP2 la protease ddng vai trd quan trpng trong 
su chia lach C4 va C2 de san sinh ra enzyme chinh 
ciia phirc hop bd the C3-convertasc, mdl san pham kat 
hop cua C4bC2b (Schwaeble et al, 2002). Trong khi 
dd, MASPI CO kha nang kich hoat true nap phan tir 
C3 (Takahashi et at. 2007, Sorenscn el al. 2005, 
Matsushita el at, 1998). Sy Ihiau hut MASP2 va 
MASPl/3 lam giam hoat ddng C3 tren ba mat mannan 
va zymosan Diau nay cd nghia la ca hai phan lu dau 
cd anh huang dan sy kich boat phirc hop bd the theo 
con dudng lectin va su thiau hyt .M \SPl/3 cd han 
quan den sy nhay cam v6] influenza virus a chudt 
(Takahashi et ol, 2007). Khi MBL hoac llcolin kat 
dinh vdi carbohydrate tren ba mat vi khuan gay kich 
hoat viing zymogen cua MASP (Takahashi el al, 
2007) va vi tha phirc hpp bd tha duoc kich hoat theo 
con ducmg lectin (lectin palhway), Hai serine protease 
la MASPI va MASP3 lian kat vdi MBL hoac ficolins 
da kich hoat phirc hop bd tha theo con dirdng lectin 
MASPI ddng gdp true tiap den su hoat hda con duong 
lectin thdng qua su hoat hda M'\SP2 (Takahashi et 
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al. 2008) va MASPI cung ddng gop cho su boat hda 
con dudng nhanh (alternative complement pathway) 
(Takahashi el al. 2010). Trong khi dd. sy kich hoat 
phiic hpp bd tha theo con dudng nhanh cd sy gop mat 
ciia mannose-binding lectm-associated serine protease 
1/3 (MASPl/3) nhd vao sy tach rdi tian ylu td D (pro-
DO thanh Df trudng thanh (mature Df) nhd vio su ket 
ndl vdi FCN-B hoac 1 protein khac chua dupc biet 
hoac gia la MASPI cd the cd chiic nang nhu la mpt 
protein hda tan khdng ket ndi (Bands, et ai, 2011) 

Do vai trd quan trpng cua MASP trong co che 
mien djch ban dau theo con dudng lectin ciia phiic 
hop bd the, nhieu nghian cim ciing da thuc hien da 
phan tich dac diam va chiic nang cua MASP d cac 
loai dpng vat khac nhau (Dahl et al, 2001, Lynch el 
al. 2005; Stover el ai, 2003). Vi vay, trong nghian 
ciru nay, dac diem phan tiir cua gen MASP3 d Ipn se 
duac giai ma va phan tich. 

VAT LIEU VA PHU'ONG P H A P 

Nghien ciru nay sti dung nguon vat hau (ddng 
vat, hda chat), thiat bi va phuang phap thi nghiem 
(phan lap mRNA, tong hap cDNA, giai ma trinh ty, 
thiat ka mdl, PCR) nhu dupc md ta (Do Vo Anh 
Khoa. 2010) 

Nam cap mdi dac hieu (Bang I) duac thiet ke 
dpc theo chudi cDNA cua gen MASP3 (GenBank 
GU810083) da khuach dai cac doan gen tuang img 
cd chiau dai tis 462 dSn 884 bp. Chu trinh nhiet PCR 
cho tirng cap mdi 94X/5 ' , 35 chu ky (94X/30", 
X°C/30", 72°C/r) , 72°C/5', d dd X la 56°C ddi vdi 
MASP3_1. 5S°C ddi vdi MASP3_4 va 6 0 X ddi vdi 
MASP1_2. MASPI_3. Rieng ddi vdi MASP3_5, 35 
chu ky gdm 94°C/50", ddX/SO", 7 2 ^ / 1 '20". 

Ngoai ra, cac ph§n mem online duoc sir dung de 
phan tich kat qua, bao gdm: (I) ORF Finder (Open 
Reading Frame Finder) (www ncbi.nlm.nih.gov/ 
gort/gorf html): nhan dien cau triic bac I protein, (2) 
CI ustal W2 (www.ebi, ac.uk/Tools/m sa/c I usta I w2/), 
so sanh miic dp tuang ddng ciia chudi cDNA va 
protein. (3) SMART (smart.embl-heidelberg.de/) 
phan tich cac mian protein chirc nang. (4) SignalP 
4.0 Server (www.cbs.dtu.dk/services/SignalP/)' nhan 
dien signal peptide (5) Composition/Molecular 
Weight Calculation Form (pir georgetown.edu/ 
pirwww/search/ compjnw.shtml): tinh loan phan hi 
khdi (6) DiANNA 1.1 web server 
(clavius,bc.edu/-clotelab/DiANNA/)' phan lich cau iioi 
disulfide. (7) NelNGlyc 1,0 Server 

(wTvw.cbs.dlu.dk/services/NetNGlyc/), nhan dien vi tri 
N-glycosylation 

3 1. Cac cap mdi siJ' dung de khucch dai cac doan gen doc Iheo chudi cDNA 

Moi xuoi fw 5'-3' (vi tri nucleotide tren 
GenBank GU81008'3) 

Moi ngiPO'c rev 3'-5' (vi tri nucleotide tren 
GenBank GU8100S3) 

Chieu 
dai, bp 

MASP3_1 aalgaggtggctcctlctctc (151-171) 

MASP3_2 gagaccacggacacagaaca (431-450) 

MASP3_3 gagctccgaatgtclctacacc (775-796) 

MASP3_4 gccagcagccclactacaag (1341-1360) 

MASP3_5 ccaccctgaclltgacatcc (1774-1793) 

tcacaggacagttrctcgtct (592-612) 462 

caagaagtltlggaccagctl (900-920) 490 

iccccaggacttcattcalc (1411-1430) 655 

aclgcaggacatclgacaagg (1986-2006) 666 

acaaacggcaaggagtgaag (2638-2657) 884 

KET QUA THAO LU.AN 

Dac diem phan tu cDN.\ va protein 

Trinh tu nucleotide cua chuoi cDNA gen .\LASP3 
la 2657 bp (GenBank GU8I0083, Bang 3), Uong dd 
viing 5"-UTR 151 bp (I-I5I) va 3'-UTR 319 bp (2339-
2657), codon bat dau ATG (nt 152-154) va codon ket 
thuc TGA (nt 2336-2338) (Hinh I) Gidng nhy d chudt 
(Sto\er el al. 2003), \iing 5"-UTR ciia M4SP3 a lon 
chira chudi khoi dau cho qua trinh phien ma 
C C \CACC (nt 79-85). gidng nhu kiau CIT C T A -I N 
T \ C T C T (trong dd N la codon t)at dau) (Javahery el 

al, 1994) So sanh cDNA vdi GenBank 
NW_001885220(Sscl3_WGA10l 1 1 :l 15459-225459 
Sus scrofa chromosome 13 genomic contig) (Bang 3) 
da nhan dien duoc 11 exon ciia gen MASP3 dua theo 
nguyen tac cau triic DNA (exon 1-GT.intron.AG-exon 
2), Vi tha, viing ma hoa protein MASP3 bat dau tir nl 
152 va ket thiic tai nt 2338, ma hda polypeptide 728 
ammo acid (GenBank ADF30843) 

cDNA va M.ASP3 a Ipn cd mirc dp tuang ddng 
cao vdi .\f4SP3 o cac loai hiru nhu nhu chd (90%), 
ngudi (87%) va bd (87%), giam dan so vdi ga (76%) 
hoac ca ngya van (62%), Ngoai ra su tuang dong cao 
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con tim Ihay gi&a nguai va cho (90%) hay giira cho hon voi ga 0-]"a) \a ca (54%) (Bang 4). Cac loai 
vil bo (88%). Protein MASP3 lon co sir tuong dong dong vat hihi nhu nhtr nguoi, bo va cho co mijc do 
cao voi bo (94%), cho (93%) va nguoi (92%), thdp tuong dong ve protein MASP3 rk cao 91-93% 

1 gcgtgacctgaatgga 
17 gaa tgc cage caa ttccagagacacacagggacctcagaacaaag 
62 ataaggcatcgctgacaccacacccgggacgagcttgcagacaag 

107 tcaggccggggggaccaggcagccaggagcacccaaggcaggaaa 
152 ATGaggtggctccttctctctcatgctctgtgcttctccttgttg 

M R W L L L S H A L C F S L L 
197 aaggcttcggcccatgtcgtggagcttaacaatatgtttggccag 

K A S A H V V E L N N M F G Q 
24 2 atccaatctcctggttatccagactcctatccaagtgattcagag 

I Q S P G Y P D S Y P S D S E 
287 gtaacgtggaacattactgtcccagagggatttcggatcaagctt 

V T W , ' " P E G F R I K L 
332 tacttcatgcacttcaacttggaatcctcctacctttgtgaatac 

Y F M H F N L E S S Y L C E Y 
377 gactatgtgaaggtagaaactgaagaccaggtgctggccaccttc 

D Y V K V E T E D Q V L A T F 
422 tgtggcaaggagaccacggacacagaacagacccctggccaggaa 

C G K E T T D T E Q T P G Q E 
4 67 gtggtcttctctccgggctccttcatgtccatcactttccggtca 

V V F S P G S F M S I T F R S 
512 gatttctccaatgaggaacggtacacaggatttgatgcccactac 

D F S N E E R Y T G F D A H Y 
557 atggctgtggatgtggacgagtgcacagagcgggaagacgaggaa 

M A V D V D E C T E R E D E E 
602 ctgtcctgtgaccactactgccacaactacatcggcggctactac 

L S C D H Y C H N Y I G G Y Y 
64 7 tgctcctgccgcttcggctacatcctccacacagacaacaggaca 

C S C R F G Y I L H T D 
692 tgccgagtggagtgcagtgacaacctcttcacccagaggactggt 

R V E C S D N L F T Q R T G 
737 gtgatcaccagccctgactaccccagcccttaccctaagagctcc 

V I T S P D Y P S P Y P K S S 
782 gaatgtctctacaccattgagctagaagagggtttcatggtcagc 

E C L Y T I E L E E G F M V S 
82 7 ctgcagtttgaggatattttcgacatagaggaccatcctgaggta 

L Q F E D I F D I E D H P E V 
8 72 tcctgcccctatgactacatcaagattaaagctggtccaaaactt 

S C P Y D Y I K I K A G P K L 
917 cttgggcccttctgtggagagaaagccccggaacccatcaatacc 

L G P F C G E K A P E P I N T 
962 cagagccacagtatccagatccagttccgcagtgacaactcaggc 

Q S H S I Q I Q F R S D N S G 
100 7 gagaaccggggctggaggctgttgtacagggcgacagggaatgag 

E N R G W R L L Y R A T G N S 
1052 tgccccaagctgcagccgcctgtccatgggaaaattgagccct-.a 
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C P K L Q P P V H G K I E P L 
10 97 caagccaagt act ccttcaaagaccaggtgct cat cage tgtgac 

Q A K Y S F K D Q V L I S C D 
1142 actggctaeaaagtgctgaaggataatgtggagatggatgtatte 

T G Y K V L K D N V E M D V F 
1187 cagatcgagtgtctgaaagatgggacgtggagtaacaagattccc 

Q I E C L K D G T W S N K I P 
1232 aeetgeaaaattgcggaetgtggeacteeggcaaagetggaaaat 

T C K I A D C G T P A K L E N 
1277 gggctggtcacettttctaceaggaacaaccttaeeacatacaaa 

G L V T F S T R N N L T T Y K 
1322 tctgaaatcatatacteetgccagcageeetactacaagatgctg 

S E I I Y S C Q Q P Y Y K M L 
13 67 cacagtaccacaggtgtatatacgtgttctgcccaaggagtctgg 

H S T T G V Y T C S A Q G V W 
1412 a t g a a t g a a g t c c t g g g g a a a a g c c a g c c c a c c t g c c t a c c a g t g 

M N E V L G K S Q P T C L P V 
14 57 t g t g g t c a g c c c t c c c g c t c c c t g c c g a a c c t g g t c a a g c g g a t c 

C G Q P S R S L P N L V K R T I 
1502 a t c g g a g g c c g g a a c g c t g a g c c c g g c c t c t t t c c a t g g c a g g c c 

I G G R N A E P G L F P W Q A 
154 7 c t g a t c g t g g t g g a g g a c a c g t c g a g g g t g c c c a a c g a c a a g t g g 

L I V V E D T S R V P N D K W 
15 92 t t t g g g a g c g g g g c c t t g c t c t c t g a g t c c t g g a t c c t c a c g g c a 

F G S G A L L S E S W I L T A 
163 7 g c c c a c g t g c t g c g c t c a c a g c g c a g a g a c a a c a c g g t g a c g c c a 

A g V L R S Q R R D N T V T P 
1682 g t c t c c a a g g a g c a t g t c a c c g t c t a c c t g g g c c t g c a t g a c g t g 

V S K E H V T V Y L G L H D V 
172 7 c g c g a c a a a t c c g g g g c t g t c a a c a g c t c a g c t g c c c g a g t g g t g 

R D K S G A V H ' I f v A R V V 
1772 c t c c a c c c t g a c t t t g a c a t c c a g a a c t a c a a c c a t g a c a t t g c t 

L H P D F D I Q N Y N H l g i A 
1817 c t a g t g c a g c t g c a g g a g c c g g t g c c c c t g g g g c c g c a c g t c a t g 

L V Q L Q E P V P L G P H V M 
18 62 c c c g t c t g c c t g c c g a g g c c t g a g c c c g a a g g c c c g g c g c c c c a c 

P V C L P R P E P E G P A P H 
190 7 a t g c t g g g g c t g g t a g c t g g c t g g g g c a t c t c c a a t c c t a a t g t g 

M L G L V A G W G I S N P .n •'' 
1952 a c a g t g g a t g a g a t c a t c a g c a g c g g c a c g c g g a c c t t g t c a g a t 

B D E I I S S G T R T L S D 
1997 g t c c t g c a g t a t g t c a a g t t a c c c g t g g t g c c g c a c g c c g a g t g c 

V L Q Y V K L P V V P H A E C 
2042 a a g a c c a g c t a c g a g t c c c g g t c a g g c a a c t a c a g c g t c a c a g a g 

K T S Y E S R S G ll' 'C r; ';/ T E 
2087 a a c a t g t t c t g t g c c g g c t a c t a t g a g g g c g g c a a g g a c a c g t g c 

N M F C A G Y Y E G G K D T C 
2132 c t a g g a g a c a g c g g c g g g g c c t t t g t c a t c c t t g a c g a c c t g a g c 

L G D l S l G G A F V I L D D L S 
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2177 caacgctgggtggctcaaggcctggtgtcctgggggggccctgaa 
Q R W V A Q G L V S W G G P E 

2222 gaatgtggcagtaagcaggtgtatggggtctacaccaaagtctcc 
E C G S K Q V Y G V Y T K V S 

22 67 aactacgtggactgggtgtgggagcagatgggctcccctccaggc 
N Y V D W V W E Q M G S P P G 

2312 ctgggggagctccaggtggagcggTGA 2338 
L G E L Q V E R * 

2 33 9 gccctgacttccttggcctccageccacccageCOctgcaaggct 
238 4 gcatcatacactcctgaggatggeataetccatgttacteatgag 
242 9 accaaatgggatggaacacgetgetteeaecetcccaagacaaec 
24 7 4 cctgggaggeageagagtggtatgggaaaaaggatetattcagga 
2519 gacctgggtecctggeectgggctggtccctteceetcetggggc 
2 564 ctcaetctcccaggagcacagcaactettggeeaactcccactcc 
260 9 tcteetggagtgcctaccccaggggcetccttcaetccttgeegt 
2654 ttgt 2657 

Hinh 1, Dac diem cDNA va protein MASP3 Start (ATG) va slop (TAG) codon du^oc in hoa dam Chu5i khoi dau cho qua 
tnnh chuyen ma duoc in dam, Cac cysteine (C) duac gach du6i Cac vi tri de xiic tac duoc dong khung Vi tn glycosylation 
(".) duoc in vien (outline)- Methionine loop duoc nhan dien trong chu5i IS\JGC gach duoi hen tuc Vi In chia lach MASP3 
thanh hai chuoi A va B duac danh dau mui ten (T ) 

Bang 2. Vi Iri cua cac exon duo 

Exon (bp) 

1 (156) 

2 (232) 

3 (1781 

4(132) 

5(197) 

6(148) 

Vl tri nt tren 
GenBank 
GU810083 

1-156 

157-388 

339-566 

567-698 

699-895 

896-1043 

xac dmh tren cac gen 

Vi tr i nt tren 
GenBank 
NW_001885220 

6106-6261 

13508-13739 

32888-33065 

34689-34820 

36977-37173 

38896-39043 

GenBank 

Exon(bp) 

7(119) 

8(79) 

9(138) 

10(75) 

11(1201) 

Vl tri nt tren 
GenBank 
GU810083 

1044-1162 

1163-1241 

1242-1379 

1380-1454 

1455-1655 

Vi tri nt tren 
GenBank 
NW_001885220 

40356-40474 

41458-41536 

47782-47919 

48724-48798 

52929-54171 

Dai phan tir MASP3 la mot tap hgp cua nhicu 
inicn prolein chiic nang giau cysteine nhu CUBI 
(aa J8-138, 2 cysteine), EGF_CA (aa 139-182. 6 
cysteine), CUB2 (aa 185-297, 3 cysteine). CCPl 
(aa 301-362, 4 cysteine), CCP2 (aa 367-432. 4 
cysteine) va Tryp_SPc (aa 449-71 1, 5 cysteine), 
Trong do, mien Tryp_SPc lan nhat (263 aa) va 
EOF CA la mien nho nhat (44 aa) nhirng giau 
cysteine nhat (6 cysteine). Mot so nghien cuu chi 
ra ning cac serine protease ctia nhung phiic hap 
kich hoai 6 con ducrng co dien nhu Cir , CI s , va 
con duong leclin co dau N vai 5 mien cau true 
(CUBI. EGF-hke. CUB2. CCPl va CCP2) va 
dau C CO mot mien serine protease dac trung 
(Minh 2). Do su chuyen doi tu mot zymogen sang 
Ihc kich hoai, d^u N va C dugc chia lach thanh 

hai chuoi khac nhau; chuoi A co cau noi disultlde 
va chuoi B nho han mang tinh dac trung ciia 
mien serine protease (Stover el at, 2003. Bork. 
Beckmann. 1993: Matsushita c / 1 ; / , 1998) 

CUB (a cac thanh phan bo the Clr/Cls, Uegi", 
Bmpl) dai dien cho cac protein lien quan den su dieu 
hoa phat tnen, dugc tim thay a hau hei cac protein hen 
ket mang cua te bao plasma (plasma membrane-
associated proteins) va protein ngoai bao (extracelhilar 
proteins) Tuy nhien, CUB khong duoc tim ihay o 
prokaryole, thyc vat va nam men (Bork va Beckmann. 
1993: Bork. 1991. Varela et al, 1997) Cac protein 
CUB CO hen quan den viec thay doi chiic nang, ke ca 
su kich hoat bo the, dinh hinh su phat inen. sua chua 
mo. huong dan sen true than kmh a,\on, su hinh ihanh 
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mach (angiogenesis), tin hieu dan t l bao (cell viem nhilm, xam thyc bao (endocytosis) (Perry e/a/., 
signaling), sy thy tinh, su cSm mau (haemostasis), su 2007; Abdul Ajees etai, 2006), 

ICCP1ICCP2 

Signal 18-138 139-162 185-297 301-362 3 6 7 ^ 3 2 
peptide 

Hinh 2. Oac diem cSu true bac 1 protein MASP3 vai cac mign chuc nang giau cysteine 

Bang 3, Muc do tuong dong cua cDNA va protein giu'a mot so loai 

Lon 

Lon 

Lo'n 

Lon 

Lo'n 

Ngu'Cfi 

Nguai 

Nguoi 

Nguoi 

Cho 

Cho 

Cho 

Bo 

Bo 

Ga 

2657 

2657 

2657 

2657 

2657 

4184 

4184 

4184 

4184 

2286 

2286 

2286 

3915 

3915 

3636 

vs 

V . 

us 

vs 

vs 

v^ 

vs 

vs 

vs 

vs 

vs 

vs 

vs 

vs 

vs 

NguQi 

Cho 

Bo 

Ga 

Ca 

Cho 

Bo 

Ga 

Ca 

Bo 

Ga 

Ca 

Ga 

Ca 

Ca 

4184 

2286 

3915 

3636 

2307 

2286 

3915 

3636 

2307 

3915 

3636 

2307 

3636 

2307 

2307 

87 

90 

87 

76 

62 

90 

79 

68 

64 

88 

75 

62 

67 

61 

64 

Lon 

Lon 

Lon 

Lon 

Lon 

Nguo 

Nguo 

Nguo 

Ngu'O 

Cho 

Cho 

Cho 

Bo 

Bo 

Ga 

Nguoi 

Cho 

_cDNA lo'n (GenBank GU810083), ngLPOT (GenBank NM_139125), cho (GenBank XM_845180), bo 
(GenBank NM_001076968), ga (GenBank NM_213586), ca Zebrafish (GenBank XM_001341900) 
-Protein km (ADH30843I. ngirm (NP_624302). clio (XP_K5(I273), bo (NPflOl 070436), ga (NP_99S751), ca Zebrafish 
(XP_00I341936) 

Trong khi do. LCJKCA (calcium-binding EGF-
like domain) dai dien cho protein hen ket mang va 
protein ngoai bao <r dong vat, Cac protein nay co vi 
Iri kot noi vai calcium tai dau N cua cac viing giong 
EGF guip tang cuong ehiic nang smh hoc ciia 
protein Su kel not calcium ciing la ca che tuong Uic 

gifra hau het cac protein (Selander-Sunnerhagen el 
al. 1992. Davis 1990; Blomquist et al. 1984; 
Dooli t t le^/«/ , 1984; Appellat ' rW, 1988) 

Rieng CCP (complement control protein module) 
con dugc got la aka short consensus repeat (SCR) hoSc 
SUSHI repeat da dugc nhan dien a mpl vai protein ciia 
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I^trc hop bo the o dgng vat htm nhu (Norman el al, 
1991). Protein Tryp^SPc (Trypsin-iike serine protease) 
dugc long hgp duoi dang zymogen khraig kich hoat, 
dugc lach roi suot qua trinh phan giai protein de san sinh 
ra nhimg the kich hoat Cac enzyme phan giai protein su 
dung serine trong qua trinh xiic tac ciia chiing thuang 
dugc tim thay trtmg cau tnic virus, vi khuan va eukaryote 
(Rawlings va Barrett, 1994). Midi Tryp__SPc co 3 vj tri 
de xuc tac, do la His''^^ Asp" ' va Ser'^ Hien nay da co 
7371 mien Tryp_SPc dugc nhan dien a 7147 protein 
trong ngan hang dii lieu SMART'S genomes database 
(http//smart,emb!-heidetberg.de'smart). Theo Stover et 
ai, (2003), methionine loop co cau tnic 
CKTSYESRSGNYSVTENMFC dugc nhan dien a 
chugU nguoi. chuot cong. Vong nay ciing duoc tim thay 

6 Ign aa 630-649. 
Peptide tin hieu dugc nhan dien tir aa 1-19, 

Vai khoi lugng phan tir 81,55 kDa, MASP3 chua 
27 cysteine, GiQa cac cysteine hinh thanh 13 
disulfide nhu Cys""^ ' \ C y s " " " \ C y s " " " , Cys'""' 
' " , Cys ' " •^ '^ Cys'^^-^'=, Cys"'^"^^". Cys""-" '^ 
Cys'" '-^", C y s ^ " " " . C y s " ^ - ' ' \ Cys^'"'"" va 
j-.y^66o-692 j y 1̂  amino acid duoc xac dinh cao 
nhit la Ser (8,4%), Vai (8,1%), Leu (8,0%). k^ 
dgn la Gly (7,6%), Giu (7,1%), Pro (6,5%). Thr 
(5,9%), Asp (5,5%) va cuoi cimg la cac amino 
acid con lai (moi loai chiem <5%) (Bang 5). Ngoai 
ra, tren polypeptide co 5 asparagine (N) co dau 
hieu N-glycosyl hoa tai cac vi Iri N''~'lTV. 
N ' ^ ^ R T C , N ' - ' - ' S S A . N - ^ V T V \a N " - " ' Y S V 

Bang 4. Ty le amino acid Irong chudi protein 
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\ i tri ciia gen tren ban do va da hinh nucleotide 

cDNA ma hoa MASP3 gom 11 exon, dugc dmh vi 
lir 134 301.569-134 349 594 bp (SscrofalO.2. Map 
viewer, NCBl) hoac tir 94.375 011-94,422.595 bp 
(Sscrofa9, EnsembI Sus scrofa version 65 9. 
www, en sembl.org/Sus_scrofa/lnfo/Ind ex) tren nhiem 
sac the 13, Trong khi do, gen M4SPI/3 a nguoi duoc 
dinh vi tren viing nhiem sac the 3q27-q28 va o chuoi 
iren nhiem dc the 16 B2-B3 (Takada el ai, 1995) 
Mapping Cling da chi ra su hien dien ctia moi gen don 
M.4SPI/3 a chu6HTaka6a etal. 1995) 

Trinh tu cDNA a cac giong lon khac nhau 
Pietrain (n = 30) va Landrace (n = 30) khong c6 
diem da hinh nucleotide tren gen .\1.4SP3 tai viing 
khac nhau giCra hai gen M4SPI va MASP3 

Sy tuinis (long giua cac serine protease ciia phiic 
li</p hu the 

(iiiia MASPI va MASP3 co su tuang d6ng 8 1 % 
a mirc dg cDNA (tuong t'mg GenBank GU810082 va 
(rU8l0083) va 75% o mirc dp protein (tirtmg img 
tienBank ADF30842 va ADF30843) Phan tich ciing 

cho thay. co su giong nhau hoan toan 1461 
nucleotide dau tien (10 exon) trong chuoi cDNA (nt 
1-1461) giiia hai gen M.4SPI va M.4SP3 (Hinh 3) 
Su khac biet giira hai gen a doan cuoi (chi giong 
nhau khoang 58%) biit d k tii nt 1642- 2657 (1196 
bp) cua gen .\1.4SP3 \a tir nt 1642-3009 (I.'i48 bp) 
cua gen .\iiSPI Mac dii chuoi nucleotide dai hon. 
nhimg protein M-A.SPI (699 aa) ngan hem prolein 
MASP3(728aal-

Su khac nhau \e cau triic protein ciing luong tu 
nhu cDNA. nghia la ca hat prolein c6 439 aa o dau N 
(chira hai mi^n CUB va EGF^C A) \a doan trung lam 
(chira hai mien CCP) giong nhau hoan toan Su khac 
nhau duoc tim thay 6 dau C chira mien TrypSPc 
Doan khac nhau bat dSu tir aa 440-728 (2X9 aa) a 
MASP3 va tir aa 440-699 (260 aa) o MASPI Su 
gi6ng nhau a dau C la 39% giiia hai prolem 

Mac dii CO su khac nhau \c chuoi nucletilidc \a 
ammo acid nhung cau triic prolein cua hai gen deu 
chira cac mien chirc nang giau cysteine luong dong 
nhau nhu CUB. E G F C A CCP \:i Irvp SPc Ngnai 

http://sembl.org/Sus_scrofa/lnfo/
file:///1.4SP3
file:///iiSPI
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trir m i k Tryp^SPc ctia MASP3 (263 aa) Ion hem 
MASPI (244 aa), thi cac mien chiic nang con lai deu 
bang nhau giiia hai protein. Tuy nhien, dii nho han 
nhimg mi^n Tryp_SPc ciia MASPI (7 cysteine) lai la 
mi6n giau cysteine hon MASP3 (5 cysteine), Trong 
mi^n Tryp^SPc, MASP3 co methionine loop 

(CKTSYESRSGNYSVTENMFC), trong khi MASPI 
CO histidine loop (CGGSLLGSSWTVTAAHC) Vi hai 
protein kha tuong dong ve cau true nen vai tro va 
chirc nang ciing c6 the giong nhau trong ca che ho 
trg qua trinh kich hoat mien dich tu nhien thong qua 
con duang lectin cua phirc hop bo the. 

\/K/|^^^HIvlvHI\/W\ , MASP3 
GenBank 
GU810082 

SSC13 
-| Genomic contig 

NW_001885220 

^tv^^^-^-^MiMK^^^vlWvlHv MASPI 
GenBank 
GU810082 

3 4 5 6 7 8 11 121314 15 

Hinh 3, Su luong ddng chuSi cDNA MASP3 va MASPI Hang s6 ben tren ciia mot gen la chieu dai (bp) ciia nhung d 
[ntron va hang so ben duoi la chifeu dai (bp) cua nhii'ng doan exon 

Trong khi do, so vai cac serine protease khac 
trong phirc hap bo the, a mirc do cDNA, MASP3 va 
MASP 1 CO dp tuong dong voi thanh phan bo the C1 r 
(GenBank AY349421) l̂ n lugt a mirc 68% va 71%. 
Mirc do luong dong nay thap hon duoc tim thay giiia 
MASP3 va MASPI vm CIs (GenBank AY349426) 
lan luot la 62% va 64%. Trong khi do, giira C i r va 
C1 CO mirc do tuong dong la 66%). 0 mirc do protein, 
su lutmg dong dugc tim thay gitia MASP3 
(GenBank ADF30843) ya\ C i r (GenBank 
AAR20889) la 68% hoac voi CIs (GenBank 
AAR20894) la 62%, trong khi giira MASPI 
(GenBank ADF30843) vol C i r la 7 1 % hoac voi CIs 
la 64%i Rieng Ctr va CIs ihi giong nhau 66% Endo 
et al (1998) va Schwaeble et al. (2002) ngu y ring, 
MASP. Ci r va CIs xuat than tir mot gen to tien 
chung, mac dii cau triic mien protease ciia chung c6 
doi chut khac biet. 

KET LUAN 

Toan bo gen !vL4SP3 da dugc giai ma trinh tu, 
chuoi cDN \ va cau triic protein bac mgt ciia no cung 
duoc nhan dien Vi iri c:ic exon. mien protein chirc 

60 

nang giau cysteine, N-glycosyl hoa da dugc xac 
dinh Tuy nhien, khong co da hinh gen tren viing 
khac biet giira gen MASPI va MASP3, Buoc dau da 
nhan dien dugc dac diem phan tii va phan tich mot 
so viing mien chtic nang cua gen, la tien de ca ban de 
nghien ciiu tiep ve vai tro ctia gen trong co che kich 
hoat mien dich theo con duong lectin ciia phirc hop 
bo the - dai dien cho co che dap tra mien dich ban 
dau CLia mien djch dich the a vat chii chong lai mam 
benh xam nhiem 

Loi cam on : Nhom tdc gid chdn thdnh cam an su 
ho tra kmh phi cua Bo Nghien ciru Gido due Dire 
(BMBF) trong khuon khd du dn VN03/ BOI) 
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SUMMARY 

Mannan binding leclin senne prolease (M.ASP) plays an essential important role in innate immune 
response of host, especially in acUvaiion of complemenl system via the lectin and alternative pathways. 
M ^SPs family consisted ofthree distinct proteins (M.ASPl. MASP2 andMASP3) Therefore, the current study 
aimed at sequencing the whole gene and analyzing cDNA and molecular struclure of MASP3 (MASPI isoform 
2) With 2657 bp and 11 exons. in which Ihe coding region (nt 152-2388) encoded the protein MASP3 with 
728 amino acids. cDNA and protein MASP3 among mammalian species (pig, human, cattle and dog) showed a 
high homology of 87-90% and of 92-94%. respectuely \1ASP3 had 27 cysteine residues. Ammo acids 
showing a high percentage in the polypeptide included Ser (8.4%). Vai (8,1%), Leu (8.0%), Gly (7.6%) and 
Giu (7 1%), With a molecular mass of approximately 81 55 kDa, MASP3 was an assembly of rich-cysteine 
prolein domains such as CUBI (aa 18-138, 2 cysteine). EGF_CA (aa 139-182, 6 cysteine), CUB2 (aa 185-297, 
3 cysteine). CCPl (aa 301-362. 4 cysteine). CCP2 (aa 367-432. 4 cysteine) m N-terminus and TrypSPc (aa 
449-711, 5 cysteine) m C-ierminus TrypSPc was the largest domain whereas EGF_CA was Ihe smallest 
Besides, a signal peptide (aa 1-19), 13 disulfide bonds. 5 N-glycosyl at ion sites, and methionine loop (aa 630-
649} were also identified. All this molecular structure of ihe protein MASP3 was basic to study Ihe role of 
MASP3 in immune response mechanism for disease resistance in pigs 

Keywords: Gene \14SP3. cDN.4 protein \t4SP3. molecular cliaraclerizalion 
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