KHOA HQC CONG NGHE

DAC DIEM PHAN TU MANNAN BINDING LEECTIN
SERINE PROTEASE 3 O LON

TOM TAT
Gien md hoa protein mannan-binding lectin serine protease (MASP) déng vai trd quan trong trong co ché
mién djch ban déu cta vit chi, dac bigt 1a co ché hoat héa phirc hop bé thé theo con dusng lectin va dudng
nhanh. MASPs gém 3 gien phén bi¢t (MASP1. MASP2 va MASP3). Nghién ciru dugc thyc hién nham giai
ma trinh ty chudi AcDN va phan tich ddc diém phéan td MASP3 (MASP1 isoform 2) & lon. Chudi AcDN cua
MASP3 dai 2 657 bp chira 11 exon da ma héa 728 amino axt (a.a). Sy tuong dong cao & mirc d6 AcDN (87-
90%) va protein (92-94%) duoc tim thidy & lon, cho, ngudi va bd. Dai phan tr MASP3 chira 27 cystein, tuy
nhién thanh phin amino axit chi€m ty 1& cao trong cau tnic protein bac 1 cia né gdm co Ser (8,4%), Val
(8.1%), Leu (8.0%), Gly (7.6%), Glu (7,1%). Vi phan tr khéi khoang 81,55 kilo Dalton, MASP3 1a mét tap
hop cla nhiéu midn protein chic nang gidu cysteme nhu CUBI (a.a 18138, 2 cystein), EGF_CA (a.a 139-
182, 6 cystein), CUB2 (a.a 185297, 3 cystein), CCP1 (a.a 301-362, 4 cystein), CCP2 (a.a 367-432, 4 cystein)
va Tryp_SPc (a.a 449711, 5 cysten). Trong dé, mién Tryp_SPc 1ém nhét (263 a.a) va EGF_CA la mién nho
nhat (44 a.a) nhung 1a mién gidu cysteine nhat (6 cystein). Ngoai ra, signal peptide (a.a 1-19), 13 ciu ndi
disunfua, 5 vi tri N-glycosylation va véng methionin loop (a.a. 630-649) cang da dugc nhan di¢n. Day 12 uén
dé cho nhimg nghién c(ru xa hon vé vai tré cia gien MASP3 trong co ché dap img mién dich & lon.
Titkhoéa: MASP3, AcD\N. protein, dac diém phan hi, lon.
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Phurc hop bd thé dong var ré quan trong trong
co ché mién dich ban dau (innate immunity) cua vat
chii chéng la mam bénh xam nhuém. Sy kich hoat
phitc hop bé thé dugc thuc hién theo 3 con duong
khac nhau: ¢6 dién (classical pathway), nhanh
(alternative pathway) va lectin (lectin pathway).
Mannose-binding lectin (MBL) and ficolins (L-ficolin
va Hficolin) 12 nhimg phan nr khén dau cho su hoat
héa con duong lecun. Trong khi dé, mannose-
binding lectin associated senne proteases (MASPs)
la enzym xuc tac chinh cia con duéng nay nhd vao
sy két dinh cia MASPs voi thanh phén hydrat-
cacbon vi khuin (Takahashi et al., 2008; Schwaeble
et al., 2002). MASPs hién dién trong huyét tuong nhu
la nhimg zymogien (Serensen et al., 2005). Gia dinh
MASP gém 3 chudi proteaza (MASP1, MASP2 va
MASP3) va mot protein khéng c¢6 chirc nang enzym
(non-enzymatic protein, MAp19) (Schwaeble et al.,
2002). MASP1 va MASP3 la sin phdm cét néi thay
thé (alternative splice products) va la nhimg gien
duoc ma hoa tir mét gien don MASP1/3 (Dahl et al,
2001). M3i gien MASP1 hoac MASP3 ¢6 2 chudi,
chudi A duoc nhan dién chung cho cé hai gien va
chudi B mang dic diém riéng cua timg gien. Chuéi B

"Bg mén Chin nudi, Khoa Néng nghiép va Sinh hoc Ung
dyng, Truémg Dai hoc Cin Tho
?Vién Nghién ciru Sinh hoc Gia siic FBN, CHLB Bic

chira mién chuéi proteaza (Schwaeble et al., 2002).
Trong khj d6, Map19 la san pham bj ct xén cua gien
MASP2. Vi vy, ciu tric cia Map19 chi cé haj mién
gidng MASP2 va 4 axit amin con lai thém vao
(Schwaeble et al., 2002).

MASP2 la proteaza déng vai trd quan trong
trong su chia tach C4 va C2 dé san sinh ra enzym
chinh ctia phirc hop bé thé C3<onvertaza, mét san
pham két hop cua C4bC2b (Schwaeble et al., 2002).
Trong khi d6, MASP1 ¢6 kha nang kich hoat truc
tiép phan tr C3 (Takahashi et al., 2007; Serensen et
al, 2005, Matsushita et al, 1998). Su thiéu hut
MASP2 va MASP1/3 sé lam giam hoat dong €3 trén
bé mat mannan va zymosan. Diéu ndy cé nghia la ca
hai phén tir déu cé anh huéng dén sy kich hoat phiic
hop b6 thé theo con duomg lectin va sy thi€u hut
MASP1/3 ¢é lién quan dén su nhay cim véi vi rit
gy bénh cim ¢ chuét (Takahashi et al., 2007). Khi
MBL hoic ficolin két dinh véi hydrat-c4c bon trén bé
mat vi khuan sé gay kich hoat ving zymogien clia
MASPs (Takahashi et al., 2007) va vi thé phirc hop
bé thé dupe kich hoat theo con dudmg lectin (lectin
pathway). Hai chudi proteaza a4 MASP1 va MASP3
lien két véi MBL hoic ficolin dé kich hoat phirc hop
b3 thé theo con dudmg lectin. MASP1 déng gép truc
ti€p dén su hoat hda con dudng lectin thong qua su
hoat héa MASP2 (Takahashi et al,, 2008) va MASP1
cang d6ng goép cho su hoat hoa con dudng nhanh
(alternative complement pathway) (Takahashi et al.,
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2010). Trong khi d6, su kich hoat phic hop bo thé
theo con dudng nhanh c6 sur gép mat cia Mannose-
binding lectin-associated chudi proteaza 1/3
(MASP1/3) nhervao sy tach réi pro-factor D (pro-Df)
thanh Df truéng thanh (mature Df) nhér vo sy két
néi voi FCN-B hodc 1 prolein khac chua duge biét
hoac gia 1d MASPI c6 thé ¢6 chic nang nhu 1a mot
protein hoa tan khong kdt n6i (Banda et al., 2011).

Do bdi vai tro quan trong cua MASP wong co
ché mién dich ban dau theo con dudmg lectin cia
phirc hop bé thé, nhidu ngluén ciu cang da duge
thire hién dé phéan tich dac diém va chirc nang cia
MASP & céc lodi dong vat khic nhau (Dahl et al,,
2001; Lynch et al, 2005; Stover et al., 2003). Vi vay.
trong nghién ciru ndy, dac diém phin Gr cia gien
MASP3 & lon sé& duoc gidi ma va phan tich.

I VAT UEU VA PHUGNG PHAP

Thi nghiém sir dung ngudén vit liéu (dong vit,
hoa chat, thiét bj va dung cu) va phuong phap thi
nghiém (phan 14p AmRN, tong hop AcDN, gidi ma
trinh tu chudi, thiét ké méi, thanh phan phan img
PCR) nhu dugc mé 12 béi D6 V8 Anh Khoa (2010).
Trong dé:

() Pong vat thi nghiém la cic giéng lon
Hampshire (n=1), Landrace Puc (n=34), Duroc
(n=1), Pietrain (n=1), Berlin Miniature Pig (n=1) va
Muéng Khuong (n=24).

(i) Tong s6 AmRN dugc phan lap tir mau gan cla
dong vat thi nghiem si dung phuong phap TRH
Reagient (Sigma-Aldrich, Tautkirchen, Duc) va sau dé
dugc téng hop chudi AcDN nho vao oligo (dT) 13 VN
primer (Promega, Mannheim, Durc), random hexamer
primers (Promega, Mannheim, Duc) va Super
ScriptTMII] Rnase H (Invitrogen, Karlsruhe, Bure).

Chc cap méi duge thiét k€ sir dung trong thi
nghiém va chu trinh nhiét thyc hién phin (mg PCR
cho timg cap mdi rieng bi¢t dugc trinh by trong
bang 1 va 2. Cac cap mdi dac hieu duge thiét ké d
rén ngdn hang dar lieu GenBank BW979216,
CJ004744, XM_001927110, XM_001927155 va dya
trén két qua sang loc cac chudi nucleotit tuong dong
gitra cac Inai dong vat (ngudi, chuat,...).

Nghién ctu da sir dung cac phdn mém online dé
phan tich két qua gdm:

Primer3 (http://frodo.wi.mit.edu/): thiét ké méi.

ORF Finder (Open Reading Frame Finder)
(http://www.ncbi.nlm.nih.gov/gorf/gorf.himl): nhan
dign cdu trac bac 1 protein.

ClustatW2  (http://www.cbr.ac.uk/Tools/msa/
clustalw2/): so sanh muc d¢ tuong ddng cta chudi
AcDN va protein.

SMART (http://smart.embl-heidelberg.de/):
phan tich cac mién protein chic nang.

SignalP 4.0 Server (attp//www.chs.diugdk/
services/SignalP/): nhan di¢n un hiéu peput.

Composition/Molecular  Weight  Calculation
Form (http://pir.georgetown.edu/pirwww/seasch/
comp_mw.shtml): tinh toan phan ti khéi.

DIiANNA 1.1 web server (hup://clavius.beedu/
~clotelab/DIANNA/): phan tich céu néi disunfua

NeWNGlyc 1.0 Server (http://www.cbs.du.
dk/services/ NetNGlyc/): nhan dién vi m N
glycosylation.

Mét phan tmg PCR dugc thyc hién trong téng 8
20 p! dung dich, trong d6 gém c6 50 ng AcDN, 02
mM médi méi xuéi hoac méi nguec, 50 pM dNTP, 05
U Taq polymeraza, 1xTaq buffer va 1,5 mM MgCh.

Bang 1: C4c ciip méi sir dung dé khuéch dai cac doan gicn doc theo chudi AcDN

60

Tén mé Maéi xuéi fw 5-3' Moi nguoc rev 3'-5' Chiéu
(vi tri trén GenBank GU810083) (vi tri trén GenBank GU810083) dai, b
MASP3_1 | aatgaggtggctecttetete (nt. 151-171) | tcacaggacagttcctegtet (nt. 592-612) 462
MASP3 2 | gagaccacggacacagaaca (nt. 431450) | caagaagttttggaccagett (nt. 900-920) 490
MASP3_3 | gagcteegaatgtctetacace (nt. 775-796) | tececaggacticattcate (nt. 1.411-1.430) 655
MASP3_4 | gccageagecctactacaag (nt. 1.341- actgcaggacatctgacaagg (nt. 1.986- 666
1.360) 2.006)
MASP3_5 | ccaccetgactitgacatee (nt. 1.774- acaaacggcaaggagtgaag (nt. 2.638 84
1793) 2657) r
o
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Bang 2: Chu trinh nhi¢t PCR

S o o Biéntinh | Ginméi | Tinghep | K¢ !hue | Girmiu | Tong
o (théi gian) | (thoi gian) | (thdi gian) (_ hoi (thos s8 chu
(thoi gian) gian) gian) ky
MASP3_1| 94°C (3) | 94°C (30" | 56°C (30") | 72°C (1) | 72°C (6) | 15°C () 35
MASP3 2 | 94°C () | 94°C (30" | 60°C (300 | 72°C (1) | 72°C (5) | 15°C () 35
MASP3 3] 94°C (5) | 94°C (30") | 60°C (30" | 72°C (1) | 72°C (5) | 15°C (@) | 35
MASP3 4| 94°C (5) | 94°C (30" | 58°C (30" | 72°c (1) | 72°C (5) | 15°C () 35
MASP3 5| 94°C (8) | 94°C (50") | 66°C (50" [ 72°C (1'20") | 72°C (5 | 15°C (e0) 50
Dé gidi ma trinh tu gien, san pham tir phan mg VO GenBank NW_001885220 (Ssc13_WGA1011_I:
PCR sau khi duge tinh sach sé duge giri dén Vien 115459225459 Sus scrofa chromosome 13 genomic
Cong nghé Sinh hoc (Vien Khioa hoc Cong nghé Viét contig) da nhin dien duge 11 exon cua gien MASP3
Nam) dé giai ma trinh ty chudi AcDN. dya theo nguyén tic ciu tnic ADN (exon 1-
AL KET QUA THAO LUAN GT.intron.AG-exon 2) (bang 3). Vi thé, viing ma hoa
] . protein MASP3 bit ddu tur nt. 152 va két thic tai nt.
1. Bac diém phan tir AcDN va protein 2.338. Viing nay da ma héa chudi polypeptit dai 728
Két qua giai ma trinh tu nucleotit da nhan di¢n  amino axit (GenBank ADF30843). &' cdp dé AcDN,
duoe chiéu dai chué1 AcDN cua gien MASP3 14 2657 MASP3 cia lon c6 mic dé tuong déng cao véi
bp (GenBank GU810083). Ving 5-UTR (nt. 1-151) va  MASP3 ctia cac loai hiru nha nhu ché (90%), nguin
3-UTR (nt 2.339-2.657) co chiéu dai lan lvot 1a 151  (87%), bo (87%). Muc d6 tuong déng giam dén khi so
bp va 319 bp. Codon bat déu (start codon) 1a mot  véi ga (76%) hoac c4 zebrafish (62%). Ngoai ra sy
methionin ATG duge xdc dinh tir nt. 152154 va tuong déng cao con tim thay & ngudi va ché (90%)
codon két thic (stop codon) TGA tir nt. 2.336-2.338.  hay gitra ché va bo (88%). O cdp do protein MASP3,
Gidng nhu & chuot (Stover et al,, 2003), ving 5-UTR  ¢6 su tuong déng cao dugc nhan dién giira lon véi bo
clia MASP3 @ lgn ¢6 chia chudi khoi dau cho qua  (94%), cho (93%) hoic ngudi (92%). Mirc do tuong
trinh chuyén ma (transcription imtiation site) déng thap hon dugc tim thiy giira lon véi ga (74%)
CCACACC (nt. 79-85), giong nhu kiéu C/T C/T A-1  hoac ci (54%). Giira cac lodi dong vat hiu nha nhu
N T/A C/T C/T (wong d6 N la codon bt diu) ngudi, bd va ché c6 mirc do tuong ddng vé protein

Uavahery et al,, 1994). Két qua so sinh chudi AcDN  MASP3 rdt cao 91-93% (bang 4).

Baéng 3: Vj tri cia cic exon dugc x4c dinh trén cic ngin hing gien

Exon Vi tri trén Vj tri trén ngan Exon Vi tri trén Vi tri trén ngén
(chiéu ngan hang hang gien (chiéu dai, ngan hang hang gien
dai, bp) gien NW_001885220 bp) gienGUB10083 | NW_001885220
GU810083
1(156) | nt 1-156 nt. 6.1066.261 7 (119) nt. 1.044-1.162 | nt. 40.356-40.474
2(232) | nt 157-388 nt. 13.508-13.739 8(79) nt. 1.163-1.241 | nt. 41.45841.536
‘ 3(178) | nt. 339-566 nt. 32.88833.065 9 (138) nt. 1.242-1.379 | nt. 47.78247.919
4 (132) | nt 567-698 nt. 34.689-34.820 10 (75) nt. 1.380-1.454 | nt. 48.72448.798
5(197) | nt. 699-895 nt. 36.977-37.173 11 (1.201) | nt. 1.455-1.655 | nt. 52.929-54.171
6 (148) | nt. 896-1.043 | nt. 38.896-39.043

nghién ctu chi ra ring c4c chudi proteaza cia nhimg
phirc hop kich hoat & con dudmg ¢4 dién, i.e. Clr, Cls,
va con duong lectin c6 dau N-terminus véi 5 mién cdu
tnic (CUB1, EGF-like, CUB2, CCP1 va CCP2) va dau
C-terminus 6 mét mién chudi proteaza dic trumg. Do

Dai phan tir MASP3 1a mot tap hop cia nhiéu
‘mién protein chirc nang giau cysteine nhu CUBI (a.a
‘18138, 2 cysteine), EGF_CA (a.a 139182, 6 cystemne),
'CUB2 (a.a 185297, 3 cysteine), CCP1 (a.a 301-362, 4

cysteine), CCP2 (a.a 367432, 4 cysteine) va Tryp_SPc " O Mt A
(aa 49711, 5 cysteine). Trong dé, mién Tryp_SPc D9 s chuyén déi it mot zymogen sang thé kich hoat,
6n nhdt (263 a.a) va EGF_CA la mién nhé nhat (44 ddu N- va Cterminus dugc chia tach thanh hai chudi

2.2) nhung gidu cysteine nhdt (6 cysteine). Mot s3 khac nhau: chudi A c6 cdu ndi disunfua va chudi B
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phé hon mang tinh dac trung cda mién chudi proteaza
(Stover et al, 2003; Bork va Beckmann, 1993;
Matsushita et al., 1998). CUB (& cic thanh phdn bd
thé Clr/Cls, Uegf, Bmpl) dai dién cho cac protein
lign quan dén sy diéu hoa phat tién, duge tim thiy &
hau hét chc protein lien két mang cda t& bao huyél
tuong (plasma membrane-associoted proleins) va
protein ngoai bao (extracellular proteins). Tuy nhién,
CUB khong dugc tim thdy & prokaryoles, thic vat va
ndm men (yeast) (Bork va Beckmann, 1993; Bork,
1991; Varela et al., 1997). Céc protein CUB c¢6 Lén
quan dén viée thay déi chirc nang, ké cd su kich hoat
bé thé, dinh hinh sy phét trién, stra chim mé, hudmg
dan soi truc than kinh axon, sy hinh thanh mach
(angiogenesis), danh diu t& bao (cell signaling), sy
thu tinh, su cam méu (haemostasis), sy viém nhidm,
endocytosis,... (Perry et al., 2007; Abdul Ajees ct al,
2006). Trong khi d6, EGF_CA (calcium-binding EGF-
like domain) 14 dai di¢n cho céc protein két néi mang
(membrane-bound protein) va cic protein ngoai bao
(extracellular protewn) & dong vat. Cac protein nay c6
vi tri két néi voi canxi tai du N-terminus ctia EGF-Lke
domains gip tang cudmg chue nang sinh hec cta

protein. Sy két n6i canxi cing 1 co ch& twong tic giia
hAu hét cac protein (Selander-Sunnerhagen et al,
1992; Davis 1990; Blomquist et al., 1984; Doolittle et
al., 1984; Appella et al, 1988). Rieng CCP (suit
protein kiém sodt b6 thé) con duge goi la 14p lai sy
lien img (SCRs) hodc SUSHI repeats da dugc nhan
di¢n & mot vai protein cua phic hop bd thé & dong vau
hiu nha (Norman et al., 1991). Protein Tryp_SPc
(Trypsin-like serine protease) dugc t6ng hop nhy i
zymogens khéng kich hoat - dugc tach roi sudt qui
trinh proteolysis dé san sinh ra nhimg thé kich hoat
Céc proteolytic enzym st dung chudi trong qué trinh
xtc tic ctia ching thuéng duoc tim thdy trong cfu
tic vi rot, vi khudn vd eukaryotes (Rawlings va
Barrett, 1994). Mién Tryp_SPc ¢6 3 vi tri dé xic thc,
A6 13 His"”, Asp®® va Ser™. Hi¢n nay da ¢6 7.371 midn
Tryp_SPc duge nhan dién & 7.147 proteins trong ngan
hing da lieu SMARTSs gcnomes  database
(http://smart.embl-heidelberg.de/smart). Theo
Stover et al. (2003), vong methionin ¢6 cdu tric
CKTSYESRSGNYSVTENMFC dugc nhan dién ¢
chugt, ngudi, loai gam nham (rat). Vong nay cing
duge tim thay & lon a.a. 630-649.

Bing 4: Mirc 49 trong ddng chudi AcDN va protein gitra mot s6 lodi

Loai bp’ Loai bp' | % Loai a.a’ Loa aa’ | %
Lon 2657 | vs | Nguin 4184 | 87 Lom 728 | vs | Nguti 728 |92
Lon 2657 | vs | Cho 2286 | 90 Lom 728 | vs | Cho 728 |93
Lon 2657 | vs [ Bo 3915 | 87 Lom 728 | vs | Bo 728 | 94
Lon 2657 | vs | Ga 3636 | 76 Lon 728 | vs [ Ga 730 [ 74
Lon 2657 | vs | C4 2307 | 62 Lon 728 | vs [Ca 740 | ¥4
Ngudi 4184 | vs | Ché 2286 | 90 Nguai 728 | vs | Ché 728 | 91
Ngudi 4184 | vs | Bo 3915 | 79 Nguoi | 728 | vs | Bo 728 [ 91
Ngutn 4184 | vs | Ga 3636 Nguoi 728 | vs | Ga 730 | 74
Nguin 4184 | vs | Ca 2307 | 64 Nguoi | 728 | vs | C4 740 | 54
Cho 2286 | vs | Bo 3915 Cho 728 | vs | Bo 728 | 98
Ché 2286 | vs | Ga 3636 | 75 Ché 728 | vs | Ga 730 | 73
Cho 2286 | vs | Ca 2307 | 62 Ché 728 | vs [Ca 740 | 55
Bo 3915 | vs | Ga 3636 | 67 Bo 728 | vs | Ga 730 [ 73
Bo 3915 | vs | C& 2307 | 61 Bo 728 | vs | Ca 740 | 4
Ga 3636 | vs | C4 2307 | 64 Ga 730 | vs | Ca 740 | 55

!_AcDN: lon (ngén hang gien GUSL0083), nguor (ngén hing gien NM_139125), ché (ngan hiog
gien XM_845180), b (ngin hing gien NM_001076968), ga (ngén hang gien NM_213586), c4

Zebrafish (ngén hang gien XM_001341900)

2 Protein: lon (ADF30843), nguor (NP.624302), ché (XP_850273), bo (NP.001070436), &i

(NP_998751), c4 Zebrafish (XP_001341936)
Tin hiéu peptit duge nhan dién tr aa 1-19. Véi
phan tr khdi khoang 81,55 kilo Daltons, protein
MASP3 chta 27 cysteine. Giira c4c cysteine c6 thé

hinh 13 c4u ndi disunfua nhu Cys'*", Cys™®, cys"
W CysMI57, Cys!iH%, Cys'®212, Cys!68%0, Cys“"'“,
Cys¥H®2, CysUo¥T Cyc¥2sh Cygtos vy Cys Ty
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1¢ cac thanh phén axit amin dugc x4c dinh cao nhét
la Ser (84%), Val (8,1%). Leu (8,0%), k& dén 1a Gly
(7,6%), Glu (7,1%), tiép theo 1a Pro (6.5%), Thr (5,9%),
Asp (5,5%) va cudi ciing 14 cac axit amin con lai (mdi

Bang 5: Ty 1& cAc thanh ph4n axit amino_trol

loai chiém <5%) (Bang 5). Ngoii ra, trén chubi
polypeptit c6 5 atparagin (N) c6 diu hi¢u N-
glycosylalion tai cac vi tri N*¥ITV, N'ERTC, N¥SSA,
N¥VTV va NS®OYSV.

chudi protein
Kihidu | Tén | Tile, Ky hiéu Te Tile, Kihigu | Ten | Tile,
aa aa % aa naa % aa a.a %
[ A Ala | 38 I lle 44 S Ser | 84
‘ B Asx - K Lys 43 T Thr | 59
[ ¢ Cys | 37 L Leu 80 v val | 81
[ b Asp | 55 M Met 18 w Top | 18
E Glu | 7.1 N Asn 4.1 Y Tyr | 49
F Phe 3.6 P Pro 6.5 Z Glx
G Gly 7.6 Q Gln 4,1
H His 2.6 R Arg 3.8
| gegtgacctgaatgga ECLYTIELEEGFMVS

17 gaatgccagcecaaltccagagacacacagggacctcagaacaaag

62 atanggcatcgetgacaccacacccgggacgageligeagacaag

107 tcaggocgEEeERaccagrragCcaggagrace Caaggraggand

152 ATGaggtggctecttetetetcatgetetgtgeticteettgtty
MRWLLLSHALCFSLL

197 aaggetteggeccatgtegiggageitaacaatatgttiggecag
KASAHVVELNNMFGQ

242 atccaatcteetggtiatccagactcctatccaagtgaticagag
IQSPGYPDSYPSDSE

287 gtaacgtggaacattactgtcccagagggatticggatcaagett
VTWIIIT7PEGFRIKL

332 lacttcatgcacticaacttggaatcctcctaccittgtgaatac
YFMHFNLESSYLCEY

377 gactatgtgaaggtagaaactgaagaccaggtgelggecacctic
DYVKVETEDQVLATF

422 tgtggeaaggagaccacggacacagaacagacceclggecaggaa
CGKETTDTEQTPGQE

467 gtggtctictetccgggetecttcatgiceateactticeggica
VVFSPGSFMSITFRS

512 gatttctccaatgaggaacggtacacaggatttgatgeccactac
DFSNEERYTGFDAHY

557 atggctgtggatgtggacgagtgeacagagcgggasgacgaggaa
MAVDVDECTEREDEE

602 ctgtectgtgaccactactgecacaactacatcggeggelactac
LSCDHYCHNYIGGYY

647 tgctectgeegeticggetacatectccacacagacaacaggaca
CSCRFGYILHTDHNRT

692 tgect agtgcagtgacaaccic
CRVECSDNLFTQRTG

1737 gtgatcaccageectgactacceeageecttacectaagagetee

VITSPDYPSPYPKSS

gggtitcatggtcage

ot

t
tggt

i

982

tacacc
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827 ctgcagt titcgacalagaggaccatcctgaggta
LQFEDIFDIEDHPEV

872 tectgeccctatgactacatcaagattaaagetggtecaaaactt
SCPYDYIKIKAGPKL

917 cttgggeectictgig, cccggaacccatcaatace
LGPFCGEKAPEPINT

962 cagagccacagtatccagatecagttccgeagtgacaactcagge
QSHSIQIQFRSDNSG

1007 gagaaccgggectegaggcigiglacagggcgacagggaatgag
ENRGWRLLYRATGNE

1052 tgecccaagetgeageegectgtocatgggaaaattgagocctiy
CPKLQPPVHGKIEPL

1097 caagccaagtactccttcaaagaccaggtgctcateagetgtgac
QAKYSFKDQVLISCD

1142 actggclacaaagigctgaaggataatgtggagatggatgtatte
TGYKVLKDNVEMDVF

1187 cagatcgagtgtictgaaagatgggacgtggagtaacaagaticee
QIECLKDGTWSNKIP

1232 acctgcaaaattgeggactgtggeactceggcaaagetggaaaat
TCKIADCGTPAKLEN

1277 gegctggteaccttttctaccaggaacaaccttaccacatacaaa
GLVTFSTRNNLTTYK

1322 tc tcctgecageagecclactacaagatgetg
SEITYSCQQPYYKML

1367 cacagtaccacaggtgtatatacgtgitctgeccaaggagtetgg
HSTTGVYTCSAQGVW

1412 atg toctggeg cagcccacctgectaccagty
MNEVLGKSQPTCLPV

1457 tgtggtagccctcccgctocctgccgaacclggmaagcggam
CGQPSRSLPNLVKRTI

1502 atcggaggecggaacgctgageecggectetticcatggeaggec
IGGRNAEPGLFPWQA
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1547 clgatcgtggtegagpacacgicgagggigecciiicgacaagteg
LIVVEDTSRVPNDKW
1592 ttgggageggggecttgeteictgagtectggatceteacggea
FGSGALLSESWILTA
1637 geccacgtgetgegctcacagegeagagacaacacgglgacgeca
AHVLRSQRRDNTVTP
1682 gtetccaaggageatgtcacegtclacelgggeelgealgacgly
VSKEHVTVYLGLHDV
1727 cgegacaaatocggructgtcaacageleaglgeccgagiegle
RDKSGAV:_. 7! ARVYV
1772 clecaccctgactttgacatccagaactacaaccatgacaltgel
LHPDFDIQNYNHDIA
1817 ctagtgeagetgeaggageegglgeccelgggrecgeacgtcalg
LVQLQLEPVPLGPHVM
1862
CCCgLClgeC|gecgaggectgageccgaaggeceggegecccac
PVCLPRPEPLEGPAPH
1907 atgclggggelgglagetggetggggeatctecaatectaatgly
MLGLVAGWGISNPII
1952 acagtggatgagatcatcageageggeacgeggaceligteagat
C“DEIISSGTRTLSD
1997 gtectgeagtatgtcaagtiaccegtggtgecgeacgecgagige
VLQYVKLPVVPHAEC

2042 aagaccagctacgagtcceggtcaggceaactacagegicacagag
KITSYESRSG'”: VTE

2087 aacatgtictgtgecggclactatgagggeggeaaggacacgtge
NMECAGYYEGGKDTC

2132 ctaggagacagcggegeggecttigicateetigacgacctgage
LGDSNGGAFVILDDLS

2177 caacgetgggtggetcaaggectggtatectgggggggceciga
QRWVAQGLVSWGGPE

2222 gaalgtggcaglangcaggigtatggggtictacaccaaagtetee
ECGSKQVYGVYTKVS

2267 aaclacgtggaclgggtgtgegageagatgggetcecctocagge
NYVDWVWEQMGSPPG

2312 clgggegagetccaggigragcgg TGA 2338
LGELQVER®*

2339 geectgacticcttggectecageccacccageecclgeaagget

2384 gcalcatacaclcctgaggalggeatactccatgitactcatgag

2429 accaaatgggalggaacacgetgeliccaccctoccaagacaace

2474 cclgggaggcageagagtggiatgggaanaaggalctaticagga

2519 gacclgggtecclggecctgggelggieccuccectectgggge

2564 clcaclcteccaggagcacagceaaclettggecaactcecactee

2609 tetectggagtgeclaccecaggggectecticactectigeegt

2654 tigt 2657

Hinh 2: Dic diém chudi AcDN va protein cia MASP3. Start (ATG) va stop (TAG) codon duge in hoa dam.
Chudi khdi ddu cho qué trinh chuyén ma dugc in dam. Cac cysteine (C) dugc gach dudi. Cac vj tri dé xic tic
duge déng khung. Vjtri glycosylation (' ) dirge in vién (outline). Methionine loop dugc nhén dién trong
chudi dugc gach dudi liea tic. Vi tri chia tich MASP3 thanh hai chudi A va B dugc d4nh d4u mai tén (1).

283

ccp2m Tryp_SPc

Sgnal 18-138 139-182 185-297
peptde
1-19

301-362 367-432

449-711

Hinh 2: Dac diém cdu tnic bic 1 protein MASP3 véi cAc mién chirc ning gidu cysteine

2. Vj tri clia gien trén ban d6 va da hinh nucleotit

Su dé trinh két qua AcDN trén ngan hang da
liéu cho thdy MASP3 gém 11 exon, duge dinh vj tir
134.301.569-134.349.594 bp (Sscrofal0.2, Map viewer,
NCBI) hodc tir 94.375.011-94.422.595 bp (Sscrofa9,
Eosembl Sus scrofa version 659, http://www,
ensembl.org/Sus_scrofa/Info/Index) trén nhiém sic
thé 13. Trong khi dé, gien MASP1/3 ¢ nguoi duge
dinh vi trén vitng nhiém sdc thé 3q27-q28 va & chuét
trén nhiém sic thé 16 B2-B3 (Takada et al., 1995).
Két qua 1ap ban dé gien cing d4 chi ra sy hién dién

ciia mot gien don MASP1/3 & chuét (Takada et al.
1995).

Két qua doc trinh ty chudi AcDN frén cic giéng
heo khac nhau Pietrain (n=30) va Landrace (n=30)
khong tim thiy duoc diém dot bién trén gien MASP3
tai ving khac nhau gitra hai gien MASP1 va MASP3.

3. Sy twong déng gifra cic chudi proteaza ¢t
phirc hop b6 thé .

Giira MASP1 va MASP3 ¢6 su tuong dong 81%7
mic do AcDN (tuong img GienBank GUB810082 %
GUB10083) va 75% & murc do protein (twong tmg ngé
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hang gien ADF30842 va ngan hang gien ADF30843).
Két qua phan tich cang cho théy, c6 su giéng nhau
hoan toan 1.461 nucleotit ddu tién (10 exon) trong
chudi AcDN (nt 1-1.461) giira hai gen MASP1 va
MASP3. Sy khéc biét gitra hai gien & doan cu6i (chi
giong nhau khodng 58%) bat dau tr nt. 1.642- 2.657
(1.196 bp) cua gien MASP3 va tu nt. 1.642-3.009
(1.548 bp) cua gien MASP1. Mac d4u chudi nucleotit
duoc gidi tinh nhidu trinh tr hon, nhung gien
MASP1 ma héa protein it hon gien MASP3 (699 a.a
vs 728 a.a).

Sy khac nhau vé cau tric protein cung tuong ty
nhu AcDN, nghia 12 ca hai protein ¢6 439 a.a & ddu N-
terminus (chira hai mién CUB va EGF_CA) va doan
trung tam (chira hai mién CCP) giong nhau hoan
toan. Su khac nhau duge tim thay ¢ doan C-terminus
chia mién Tryp_SPc. Doan khac nhau bét ddu traa

. 440728 (289 a.a) & MASP3 va tir a.a 440699 (260 a.a)

& MASP1. Sy gidng nhau trong doan C-terminus la
39% gitra hai protein.

Mac du c6 su khéc nhau vé chudt nucleotit va
axit amin nhung cdu truc protein ctia hai gien déu
chira cdc mién chic nang gidu cysteine tuong déng
nhau nhu CUB, EGF_CA, CCP va Tryp_SPc. Ngoa
trr mién Tryp_SPc cia MASP3 (263 a.a) 16n hon
MASP1 (244 a.a), thi cic mién chic nang con lai déu
bang nhau gitra hat protein. Tuy nhién, du nhé hon
nhimg mién Tryp_SPc clia MASP1 (7 cysteine) lai 1a
muién giau cysteine hon MASP3 (5 cysteine). Trong
mién  Tryp_SPc, MASP3 c6 véng methionin
(CKTSYESRSGNYSVTENMFC), trong khi MASP1
¢6 vong histidinin (CGGSLLGSSWIVTAAHC). Vi hai
protein kha tuong ddng vé ciu tnic nén vai tro va
chuc nang cing c6 thé sé gidng nhau trong co ché
hé trg qua trinh kich hoat mién dich tu nhién thong
qua con dudmg lectin cta phirc hop bé thé.

ATG
2 3 g 5 23 3
g % H G 328 8
MASP3
GenBank
- GU810082
3 8 38 g 83z
everse §SC13
—" swena 7379k — contig
NW_001886220
2 N 2 a R 3o 8 2 2 o
g 3 H IR g gEft H

2

Exon 2 34

MASP1
GenBank
GUB10082

Hinh 3: Sy trong déng chudi AcDN MASP3 va MASP1. Hing 6 bén Lrén clia mdi gien 14 chidu dai (bp) cta
nhimg doan intron va hang s6 ben duti 1 chidu dai (bp) cia nhimg doan exon

Trong khi d6, so véi cac chubi proteaza khac
trong phtrc hop bd thé, & muc do AcDN, MASP3 va
MASP1 ¢6 do tuong déng véi thanh phén b3 thé Clr
(ngan hang gien AY349421) lan lugt & muc 68% va
71%. Mdc do twong déng nay thip hon duoc tim thay
gitta MASP3 va MASP1 véi Cls (ngan hang gien
AY349426) lan luot 1a 62% va 64%. Trong kh.i 4o, giira
Clr va C1 c6 mue d¢ tuong dong 1a 66%. O muc do
protein, si tuong déng duoc tim thdy gia MASP3
(ngan hang gien ADF30843) véi Clr (ngan hang gien
AAR20889) 1a 68% hoac véi Cls (ngan hang gien
AAR20894) 1a 62%, trong khi gitra MASP! (ngan hang
gien ADF30842) voi Clr la 71% hodc véi Cls 14 64%.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 1/2013

Rieng Clr va Cls thi giéng nhau 66%. Endo et al.
(1998) va Schwaeble et al. (2002) ngu y ring, MASP,
Clr va Cls xuét than tr mot gien (8 tién chung, mac
du ciu tnic mién proteaza cliia chung c6 doi chut
khac biét.

IV. KET LUAN

Toan b chidu dai gien MASP3 da duoc gidi ma
trinh ty chudi AcDN va céu triic protein bac mot cia
né cing da duoc nhan dién. Vi tri cac exon, mién
protein chic nang giau cysteine, N-glycosylation,...d4
duge xac dinh. Tuy nhién, nghién ctru khéng tim
thay duoc da hinh gien trén ving khéc biét gitra gien
MASP1 vi MASP3. Két qua nghién ciu dat duoc
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nhimg két qua buéc dau vé& dac diém phan tir va phan
tich méot s6 ving mién chirc nang cua gien. Déy la
tién dé co ban cho nhimg nghién ctm tiép theo vé vai
tro cua gien trong co ché kich hoat mién djch theo
con dudmg lectin cia phic hop ba thé - dyi dién cho
co ché dap tra mién dich ban ddu clia mién dich dich
thé & vat chu chéng lai mam bénh xam nhiém.
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MOLECULAR CHARACTERIZATION OF THE PORCINE MANNAN - BINDING
LECTIN SERINE PROTEASE 3

Do Vo Anh Khoa, Klaus Wimmers

Summary
Gene encoding mannan-binding lectin serine protease (MASP) plays an essential important role 1n 1nnate
immune response of host, especially 1n activation of complement system via the lectin and alternative
pathways. MASPs family consisted of three distinct genes (MASP1, MASP2 and MASP3). Therefore, the

AcDN and

structure of the MASP3 (MASP1

current study amed at

g
isoform 2). With 2,657 bp and 11 exons, in which the coding region is from nucleotide nt. 152-2388, MASP3
encoded 728 amino acids. There was high homology among mammalian species (pig, human, cattle and
dog) at both cDNA (87-90%) and proten (92-94%) levels. Macromolecule MASP3 had 27 cysteine residues.
However, amino acid with high percent in 1its protewn tncluded Ser (8.4%), Val (8.1%). Leu (8.0%), Gly (7.6%)
and Glu (7.1%). With a molecular mass of approxumately 81.55 kilo Daltons, MASP3 was an assembly of
rich-cysteine protein domains such as CUB! (a.a 18138, 2 cysteine), EGF_CA (a.a 133-182, 6 cysteine),
CUB2 (a.a 185297, 3 cysteine), CCP1 (a.a 301-362, 4 cysteine), CCP2 (a.a 367432, 4 cystene) in N-
terminus and Tryp_SPc (a.a 449711, 5 cystene) in C-terminus. The Tryp_SPc is the largest domain
whereas EGF_CA 1s the smallest. Besides those, a signal peptide (a.a 1-19), 13 disulfide bonds, 5 N-
glycosylation s-nes, and methionine loop (a.a. 630-649) were also identified. These are as major premuses for

further studies for roles of the MASP3 in

response

for disease res in pigs.

Key words: MASP3, cDNA, protein, molecular characteristcs.
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