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TOM TAT

Gen ma hoa profease Jop serine ién két mannan (MASP) dong vai (rd quan trong trong co ché mién dich
ban diu caa vat chu, dic bigt 1a co ché hoat hoa phic hgp bé thé theo con duom lectin vé duong nhanh
MASP gém 3 gen phan bigt MASPI. MASP2 va MASP3 Trong nghién ciru nay, giar ma trinh nr chudi cDNA
va phan tich cau tric phan v MASP3 (MASP| isoform 2) o lon duac thye én cDNA cua M1SP3 dar 2657
bp chia 11 exon mé hoa 728 amino acid. Su wong df}ng ca0 0 cDNA (87-90%) va protein (92-94%) dugce tim
thdy giira dom, ché, nguon va bd Day phin o MASP3 chira 27 cystene, tuy nhién thanh phan amino acid chiém
ty 1§ cao trong cdu trac protemn bic | cia no gém c6 Ser (8.4%). Val (8.1%), Leu (8,0%). Gly (7,6%), va Glu
(7.1%). V&1 khdi Jugng phan tir 81.55 kDa, MASP3 li mot tip hop cua nhiéu muén protein chire nang giu
cysicine nhu CUBI (aa 18-138, 2 cysieinc), EGF_CA (aa 139-182, 6 cystene), CUB2 (aa 185-297. 3
cysteine), CCP) (aa 301-362. 4 cysteine), CCP2 (aa 367432, 4 cysieme) va Tryp_SPe (aa J49-711. §
cysteine) Trong do. mién Tryp_SPc om nhit (263 aa) va EGF_CA la micn nho nhat (44 aa) nhung i mien
widu cysteine nhat (6 cysteine). Ngoai ra, signal pepude (aa 1-19), 13 ciu ndi disulfide. § vitri N-glycosylation
v methionine loop (aa 630-649) ciing di duge nhan dién Day i uén dé cho nhimg nghién cing xa hon 1é vai
rd el gen MASP3 trong ca ché dip tmg mién dich & lon

Tic khia: gen MASP3. cDNA. protem MASP3. dac dém phan ne

DAT VAN DE

Phire hyp b6 thé dong vai 1ro quan trong trong cor ché
num dich ban dau (sanate immunity) cua vit cha chong lny
man bénh xam phiém. Su kich hoat phic hop bS the duge
thure hién theo 3 con dudng khac nhau: o chén (classical
pathway), nhinh (altemative pathway) va Tectin (lecun
pathway). Mannose-binding Jecun (MBL}Y va ficolins (L-
ficolin vi Ei-Jicoln) I nhang phis ar khai diu cho sur hoat
héa con duomyg lectin, Trong khi do. mamose-binding
lectm associated serine protease (MASP) i enzyme xic
tic chinh cua con dudng ndy nhir vao sue kér dinh cia
MASP vir thanh phin carbohydrate vi khuin (Takahashi
et al . 2008, Schwaeble e ., 2002). MASP hicn dign
trong huyét urong nhu 1a nhimg 7ymogen (Sorensen e al.
2005). 1 Lop MASP gom 3 serine protease (MASPI.
MASP2 va MASP3) vi mdt protem khong ¢ chire nang
enzynic (on-enzymatic prorein, MAp19) (Schwaeble ¢
al. 2K2) MASPL va MASP3 (3 an phiam Gt ndi thay
the (alternative splice products) va 1a nhimg gen duge méa
hesrtr mt gen dom MASP1/3 (Dahl crul, 2001) M& gen
VASPI hedic MASPR €6 2 chudy, chudn A duge nhin dign
chun cho Gi har gen va chudi B mang dic diém riéng cia
tmg gen v chira inién serine protense (Schwaeble e of
2002) Trong khi do. Map)9 la san phim bi Git xen cua

gen AASP2 Vi vily. ciutric ciia Mapl9 chi ¢6 hat nuén
@ong MASP2 amino acid Thém vao (Schwaeble e
al, 2002y

MASP2 la protease dong vai iro quan trong trong
sir chia tach C4 va €2 d¢é san sinh ra enzyme chinh
cia phite hop hé thé C3-convertase. mot san pham két
hop cua C4bC2b (Schwaceble ef af . 2002). Trong kKhi
do. MASPI ca kha nang kich hoat truc uép phan e
C3 (Takahashi ¢/ al. 2007, Swrensen ¢ af . 2005,
Malsushita ¢r af . 1998). Sy thicu hut MASP2 va
MASPI/3 lim giam hoat dong C3 trén be mat mannan
va zymosan Diéu nay ¢6 nghia la ca han phin déu
c6 anh huong dén sy kich hoqt phire hap bo thé theo
con duémg lectin va su thicu hut MASPI3 ¢6 hén
quan dén sy phay cam vén influenza virus o chudt
(Takahashi ¢f «f, 2007). Khi MBL hoic ficohn két
dinh vai carbohydrate trén bé mat vy khudn gay kich
hoat vimg zymogen cua MASP (Takahashi ¢/ ol
2007) va vi thé phuc hgp bo the duee kich hoat theo
con daimg lectin (lectn pathway). Hai serine protease
1a MASPI vi MASP3 lién két var MBL hode ficohns
dé kich hoat phirc hop bo thé theo con duong lectin
MASPI dong gap trie tiep dén suhoat hoa con duong
lectin thong qua su hoat héa MASPY (Takahash ¢
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al . 2008) va MASPI ciing ddng 20p cho sy hoat hda
con duémg nhanh (altermative complement pathway)
(Takahashi ¢f al. 2010). Trong ki do. sy kich hoat
phuc hgp b thé theo con dudng nhanh co sy 2op mat
cla mannose-binding Iccun-assocmlc;l serjnc_prolcasc
173 (MASP1/3) nho vao su tach rai tuén yéu 16 D (pro-
DA thanh Df tnrong thanh (mature Df) nhér vao su ket
nd vor FCN-B hoac 1 protein khac chua dugce bidt
hoac @a Ja MASP] co thé ¢6 chic nang nhu 1a mot
protein hoa tan khong két néi (Banda e af., 2011)

Do vai tro quan trong cua MASP trong co ché
mién d]ch ban dau theo con dudng lecun cua phuc
hap b thé. nhiéu nghién ciru cling da thuc hién d¢
phan tich dic diém va chirc nang cia MASP & cac
loar dong vat khac nhau (Dahl ¢r al . 2001, Lynch er
al . 2005; Stover er al., 2003). Vi vay, trong nghién
clu nay, dac dicm phan ur coa gen MASP3 & lgn s&
duoc giar mi va phan tich.

VAT LIEU VA PHUONG PHAP

Nghnén ciu ndy su dung ngudn vt hiéu (dong
val, hoa chat), tnél by va phuong phap thi nghiém
(phan 1ap mRNA. tong hap cDNA, giai ma trinh .
tiét ké mén, PCR) nhu duge mo ta (Pd Vo Anh
Khoa, 2010)
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Nam cap mo dac hidu (Bang 1) dugc thiét ké
doc theo chudi cDNA cua gen MASP3 (GenBank
GUS10083) dé khuéch dai cac doan gen tuong {mg
6 chiéu dai 1 462 dén 884 bp. Chu trinh nhiét PCR
cho rimg cap moi 94°C/5'. 35 chu ky (94°C/307,
X°C/30", 72°C/1")., 72°C/5'. & 46 X 1a 56°C ddy vai
MASP3_1. 58°C dd&) véi MASP3_4 va 60°C ddy vén
\I’\SPI 2. MASP1_3. Riéng doi véi MASP3_S, 3§
chu 2om 94°C/30", 66°C/50", 72°C/1'20".

Ngoai ra. cdc phan mf:m online duoc su dyng dé
phin tich két qua. bao gom: (1) ORF Finder (Open
Reading Frame Finder) (www nebinim.nih.gov/
gorfigort huml): nhan dién cdu tric bac 1 protein. (2)
Clustal W2 (wavw.ebr.ac.uk/Tools/msa/clustalw2/)
so sanh muc dé luong dong cia chuds cDNA va
protein. (3) SMART (smart.cmbl-hcidelberg de/)
phan tich cic nién proten chic nang. (4) SignalP
4.0 Server (wwiw.cbs.dtu.dk/services/SignalP/) nhan
dién signal peptde  (S) Composition/Molecular
Weight  Calculation  Form  (pir georgelown.edu/
pirwww/search/ comp_mw.shiml): tinh todn phan ur
khdi  (6)  DIANNA 11 web  server
{clavivs.be.edu/~clotelab/ DIANNA/) phan tich ciu nol
disullide. (7 NeiNGlye 1.0 Server
(wwav.cbs,diu.dk/services/NetNGlye/). nhin dign vy (i
N-glycosylation

Bang 1. Cac c3p mbi st dung dé khuéch dai cac doan gen doc theo chubi cDNA

Cap moi Mbi xudi fw 5'-3' (vi tri nucleotide trén M&i ngugc rev 3-5' (vi tri nucleotide trén  Chidu
GenBank GU810083) GenBank GU810083) dai, bp
T\AASP3_\ aalgaggtggcteelttclete (151-171) tcacaggacagtteclegtet (592-612) 462
MASP3_2 gagaccacggacacagaaca (431-450) caagaagttiiggaccagctl (900-920) 430
MASP3_3 gagctccgaalgtelctacace (775-796) tccecaggacitcattcalce (1411-1430) 655
MASP3_4 gecageagecctactacaag (1341-1360) aclgcaggacalclgacaagg (1986-2006) 666
MASP3 5 ccaccetgacttigacatee (1774-1793) acaaacggcaaggaglgaag (2638-2657) 884

KET QUA THAO LUAN

Bic diém phin tu ¢DNA va protein

Trinh nr nucleotide cua chudi cONA gen MASP3
bp (GenBank GUR10083. Bang 3). wong do
vimg 3-UTR 151 bp (1-131) va 3°-UTR 319 bp (2339-
2657), codon bat dau ATG (nt 152-154) va codon két
thue TGA (nt 2336-2338) (Hinh 1) Gidng nhu & chudt
2003). vung §°-UTR cua MASP3 & lon
chua chudr khoi dau cho qué trinh phign ma
CONCACC (nt 79-85), giong nhur kigu OTCT A -1 N
TACTCT (rong do N 1a codon bit dau) (Javahery er

(Stover er al

he)

af . 1994)  So sanh  ¢DNA  voi GenBank
NW_001885220 (Ssc13_WGAI011_1:115459-225459
Sus serofa chromosome 13 genomic conug) (Bang 3)
dd nhan dién duoc 11 exon cia gen AASP3 dua theo
nguyén tic cau rac DNA (exon 1-GT.intron. AG -eaon
2). Vi llu, viing ma héa protein MASP3 bt du tir nt
152 va ket thic tai ot 2338, mi hoa polypeptide 728
amino acid (GenBank ADF30843)

¢DNA va MASP3 o Ton ¢6 muc do tuong dong
cao vai MASPY o cde lodr hiu nhd nhu chd (9
ngudi (87%) va bo (87%). giam din so vos ga (76%)
4 ngua viln (62%). Ngoai ra sir tiremg dong cro



http://ncbi.nlm.nih.gov/
http://www.ebi
http://smart.embl-heidelberg.de/
http://www.cbs.dtu.dk/services/SignalP/)'
http://bc.edu/-clotelab/Di
http://wTvw.cbs.dlu.dk/services/NetNGlyc/
file:///LASP3
file:///iing
file:///CACC
file:///f4SP3

Tap chi Cong nghé Sinh hoc 11(1): $3-62, 2013

con tim thay gira nguai va ché (90%) hay gira chd  hon vai ga (74%4) \a ca (349) (Bang 4). Cac loai
va bé (88%). Protein MASP3 lon ¢6 sy tuang dong  déng vat hiru nhii nhu nguo, bo va cho co muc do
cao voi bo (94%). cho (93%) va ngudn (92%), thap  wong dong v¢ protein MASP3 rit cao 91-93%

1 gcgtgacctgaataga
17 gaatgccagccaattccagagacacacagggacctcagaacaaaqg
62 ataaggcatcgctgacaccacacecgggacgagcttgcagacaag
107 tcaggccggggggaccaggcagccaggagcacccaaggcaggaaa
152 ATGaggtggrtccttctctctcatgctctgtgcttctccttgttq

M R W L L S H A L C F § L
197 aaggcttcggcccatgtcgtggagcttaacaatatgttragccag
K S A H N N M F G Q

242 atccaatctcctggttatccagactcctatccaagtgattcagag
I 9 s P G Y P D S Y S D § E
287 gtaacgtggaacattactgtcccagagggatttcggatcaagctt
fai ) S

332 tacttcatgcacttcaacttggaatcctcctacctttqtaaatac
Y FM H F N L E S S Y L E
377 gactatgtgaaggtagaaactgaagaccaggtgctggeccacctte

DY V K VvV E T E D Q V L A T F

422 tgtggcaaggagaccacggacacagaacagacccctggccaggaa
C 66 K E T T D T E Q P G Q E

467 gtggtcttctctececgggetecttecatgtccatcacttteceggtcea
v VvV F 8§ P G § F S T T F R 8

512 gatttctccaatgaggaacggtacacaggatttgatgcccactac
D F S N E E R Y T G F D A

557 atggctgtgqatgtggacgaqtqcacagachggaagacg [efe
M T E R E

C H N Y I G Y
647 tgctcucgccgcttcggctacatcctcgagacagacaagaco
cC $ ¢ R F G Y I L H D
692 tgccgagtggagtgcagtgacaacctcttcacccagaggactggt
RV E C S DN L F T Q R T G
737 gtgatcaccagcecctgactacecccageccttaccctaagagetee
v I T P DY P S P Y P K S5 S
782 gaatgtctctacaccattgagctagaaua:ﬂut_tcatugrv
E Y T L

ga

E

602 ctgLcctgtgaccactactgccacaacracatcggrqgrLacta
L Y

ac

u

C. M v
827 cthaqtttgaggatattttcgacatagag atcctga g
L @ F I I E P E V
872 tcctgcccctatgactacatcaagattaa
S € P K K

917 cttgggccuttctgtggagagaa gcc
(8 G A

962 cagaqccdcagtdtc;agatccagttccgcagt
I @ I @ F R S
1007 qaqaapcugqqctggaggctut gtacagggcgac
E N R 3
1052 EgCCCCadthgCaqchC
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c P K L ¢ p P V H G K I E P L
caagccaagtactcpttcaaagaccaggtgctcatcagctotgac
Q K Y S F K D Q L I s C
actggctacaaagtgctgaaggataatgtggagatggatgtattc
T G K N vV F
cagatcgagtgtctgaaagatgggacgtggagtaacaagattccc
I E ¢C L K D G T W S N K I P
acctgcaaaattgcggactgtggecactccggcaaagctggaaaat
T A D C G T P A K L E N
gggEtggtcaccttttctéccaggaacaaccttaccacatacaaa
T T R N N L T T Y K
tctgaaatcatatactuctgccagcagccctactacaagatgctg
E I I Y S C Q @Q P Y Y K M L
cacagtaccacaggtgtatatacgtgttctgecccaaggagtctgg
H s T T G V ¥ T C S A Q G V W
atgaatgaagtcctggggaaaagccagcccacctgecctaccagtg
M N E V L G K s @ p T C Y
tgtggtcagcccectcecgetecctgecgaacctggtcaagecggate
c G ¢ P S R S L P N L V K R I
atcggaggccqgaacgctgagcccggcctctttccatggcaggcc
I G L F P Q A

ctgatcgtggtqgaggacacgtcgagggtgcccaacgacaagtgg
L I VvV E DT S R V P N D K W
tttgggagcggggccttgctctctgagtectggatcctcacggea
F 6 § G AL LS E s W I L T A

gcccacgtgctgegctcacagcgcagagacaacacggtgacgeca
A H VvV L R $ ¢Q R R DN T V T P
gtctccaaggagcatgtcaccgtctacctgggectgcatgacgtyg
v s K EH V T V Y L G L H D V
cgcgacaaatccggggctgtcaacagctcagetgeccgagtggtyg
R D K § G A V U A R V VvV
ctccaccctgactttgacatccagaactacaaccatgacattget
L H P D F D I Q N Y N H % I A
ctagtgcagctgcaggagccggtgcccetggggecgcacgtcatyg
L V. Q0 L Q E P V P L G P H V M
ccecgtetgectgecgaggectgageccgaaggeccggegecceac
PV C L P R PE P E G P A P H
atgctggggctggtagctggctggggcatctccaatecctaatgtyg
M L G L V A G W G I S N P 7

acagtggatgagatcatcagcagcggcacgcggaccttgtcagat

: b E I I §$ S G T R T L S D

gtcctgcaqtatqtcaaqttacccgtggtqccgcacgccgagtgc
L Q Y K P

amaaLcQgctacgagtcccgctﬂadgcaactacagcgfCacagag
K T Y S 5 T

aacatgtt tgtgccggctartatgagggcggcaaggacacgtgc
N F C A G Y Y E G G K D T C
ctaggagacagcggcggggectttgtcatccttgacgacctgage
L G D G G Aa F V I L L s
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gaacgctgggtggctcadggcctggtgtcctgggcg"gr‘c tga
Q P

qaatgtggcagtaagcaggtgtatggggt;tacaccaaag ctcc
Q G Y T K V S

aactacgtggactggctgtgqgagcagatgggctcccctccagqc

N Y Q G S P P G

ctgggggagctccaggtggagcggTGA 2338

L G E L Q V E R *

F"l

gccctgacttecttggectccageccacccageccctgcaagget
gcatcatacactcctgaggatggcatactccatgttactcatgag
accaaatgggatggaacacgctgcttccaccctcccaagacaacc
cctgggaggcagcagagtggtatgggaaaaaggatctattcagga
gacctgggtcectggccctgggetggtecettecectectgggge
ctcactctcccaggagcacagcaactcttggecaactcccactce
tctcectggagtgecctaccccaggggectceccttcactecttgecgt

2654 ttgt 2657

Hinh 1. Dac diém cDNA v4 protein MASP3 Slart (ATG) va stop (TAG) codon duac in hoa dam Chudi khér dau cho qua
trinh chuyén ma duoc in dam. Céc cysteine (C) duoc gach dugn Cac w tri dé xuc tac duoc dong khung Vi in glycosylation
(") duoc in vién (outhne). Methionine loop duc nhan dién trong chudi duge gach dudn lién tuc Vi tn chia tach MASP3

thanh hai chudi A va B duoc danh dau man1én (1)

Bang 2. Vi tri cia cac exon duoc xac dinh trén cac gen GenBank

Exon (bp) V| trinttrén Vj tri nt trén Exon (bp)  Vitrinttrén Vi trd nt trén

GenBank GenBank GenBank GenBank

GU810083 NW_001885220 GU810083 NW_001885220
1 (156) 1-156 6106-6261 7(119) 1044-1162 4035640474
2(232) 157-388 13508-13739 8(79) 1163-1241 41458-41536
3(178) 339-566 32888-33065 9(138) 1242-1379 4778247919
4(132) 567-698 34689-34820 10 (75) 1380-1454 48724-48798
5(197) 699-895 36977-37173 11(1201) 1455-1655 52929-54171
6(148) 896-1043 28896-39043

D phan ur MASP3 1a mat1ap hop cua nhicu
mien protein chue nang gran cystene e CUBI
(an 18138, 2 cysteine), EGF_CA (aa 139182,
cysteine), CUB2 (aa 185-297. 3 cysteme).
(aa 301-362, 4 cysteine), CCP2 (aa 367-432. 4
eine) va Tryp_SPc (aa 449-711. S cysteine).
Inmg do. micn Tryp_SPe 1on nhit (263 aa) \i
EGF CA 1a nuén nha nhat (44 aa) nhung gidu
cystene nhdt (6 cysteine). Mat sa nghién ciru ¢
ra rang cic serine protease cua nhimg phire hop
kich hoat & con duong ¢6 dién nhr Cir. Cls. vit

con duwang lectin ¢o dau N vér 3 mién cdu trie
WUl EGF-hike. CUB2, CCPI v CCP2) i
diau C co mar meén serine protease diic g

(Minh 2). Do st chuycn dor tir mat zymogen sang
the kich hoat, dav N va € duoc chia 1ach thanh

har chudr khac nhau: chudr A ¢o cdu ndr disulfide
va chudr B nho hon mang tinh dic trung cua
mién scrine protease (Stover ¢f al . 2003, Bork.
Beckmam. 1993: Matsushita er af . 199%)

CUB (0 cac thanh phan bo the ClrCls, Uegl
Bpl) dar dién cho cic protein lién quan dén su dicu
hoa phat tnién, duroc tim thay o hau hét cac protein lién
két mang cua ¢ bao plasma (plasma membrane-
associated proteins) va protein ngoar bao (extracellular
protems) Tuy nmén. CUB khong duoc tUm thay o
prokaryote, thye vat va nam men (Bork vit Beckmann
1992 Bork. 1991, Varela et of . 1997) Cic protein
CUB 6 hén quan dén wige thay dor chire ni
sur kich hoat bo thé, dinh hinh su phat trién, sua chira
mé. rong dan sen truc than kinh axon. sue hinh thanh

g kéca

ST



mach (anglogenesis), tin higu din ¢ bao (cell
signaling), sir thu tinh, sy cam mau (haemostasis). sy

I.m‘@!mlccp1 :I‘CCPZI-V
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viém nhiém, xam thyc bao (endocytosis) (Perry er al,
2007; Abdul Ajecs er al.. 2006).

bt i i
Signal 18-138 130-182 185297 301-362 367432 449711
peptide
1-19
Hinh 2. D3c diém chu trGe bac 1 prolein MASP3 voi cac mién chirc nang gidu cysteine
Bang 3. Mc db twong dong cua cDNA va prolein giva mot so 101

Loal bp' Loai bp' %  Loai aa’ Loai aa’ %
Lon 2657 vs  Nguor 4184 87 Lon 728 vs  Nguon 728 92
Lon 2657 v Cho 2286 90  ton 728 ve Cho 728 93
Lon 2657 vs  Bo 3915 87  Lon 728 vs Bo 728 9
Lon 2657  vs  Ga 3636 76 Lon 728 vs Ga 730 74
Lon 2657 v Ca 2307 62 Lon 728 vs ca 740 54
Nguen 4184  w  Cho 2286 90 Nguor 728 vs Cho 728 91
Nguon 4184 vs  Bo 3915 79 Nguor 728 vs 80 728 91
Nguén 4184 w5 G 3636 68 Nguon 728 v Ga 730 74
Nguor 4184 vs  Ca 2307 84 Nguon 728 vs ca 740 54
cho 2286 vs  Bo 3915 88  Cho 728 v Bo 728 93
Cho 2286 vs  Ga 3636 75 Cho 723 vs Ga 730 73
Cho 2286 vs  C3 2307 62 Cho 728 ca 740 55
80 3915w Ga 3636 67 Bo 728 vs Ga 730 73
86 3915 v Ca 2307 61 B 728 ca 740 54
Ga 3636 vs  Ca 2307 64  Ga 730 vs ca 740 55

' ¢cDNA lon (GenBank GUB10083), ngudi (GenBank NM_139125), cho (GenBank XM_845180), bd

(GenBank NM_001076968). ga (GenBank NM_213586). ca Zebrafish (GenBank XM_001341900)

“_Protem lon (ADFIOS43). ngwen (NP_624302). cho (XP_850273), bo (NP_001070436), gi (NP_99875)), ci Zebralish

(NP_001341930)

Trong kln do. LGF_CA (calcium-binding EGF-
like domam) dar hén cho protein hén két mang va
protein ngoar bao o dong vt Cic protemn nay ¢6 vi
tri ket ndn van calerum tar dau N cua cac vang gidng
EGE wiop ting cudmg chire nang sinh hoe cua
profein Sickét ndt caleiwm ciing 1a co ché wong tac

38

@iira hdu hét cac protem (Sclander-Sunnerhagen ¢
al . 1992, Davis 1990 Blomquist ¢r al, 1984
Dovlitle er af . 1984: Appella e ul . 1988)

Riéng CCP (complement control protein module)
con dac gor Ja aka short consensus repeal (SCR) hode
SUSHI repeat da duge nhan dién o mat vai protein cua



Tap chi Cong nghé Sinh hoc 11(1): 53-62. 2013

phuc hop bo the o dong vat hiru nhi (Nonnan ef al
1991). Protein Tryp_SPc (Trypsin-bike senne protcasc)
dugc tong hop dudi dang Zymogen khong kich hoat,
duge tach 1o suét qua tinh phin gia) protein dé san sinh
ra nhimg thé kich hoat Cac enzyme phan giai protein su
dung serine trong qud trinh xdc tic ca ching thuong
duge tim thiy rong cau tric virus, vi khuan va cukaryote
(Rawlings va Barret, 1994), Mién Tryp_SPcco 3 vi tri
dé xuc tac. d6 la His™, Asp™ va Ser™ Hién nay di co
7371 mien Tryp_SPc dugc nhan dién & 7147 protein
trong ngan hang dir ligu SMART's genomes database
(hup //smart.embl-heidelberg.de/smart). Theo Stover et

Glon aa 630-649.

Peptide tin hiéu dugc nhan dién tir aa 1-19
V&) khor lugng phan nr 81,55 kDa MASP3 chua
27 cysteine. Gira cac cystel hmh lhénh 13
d)su)f'de nhu C)sH A Cys

19 eyt Cys66218
(ty.\\nv.ax- Cvs"’ C\'
Cy§" “2 Ty 1§ amino acid dum xdac dinh cao
nhat la Ser (R.4%). Val (8.1%). Leu (8.0%). ke
dén la Gly (7.6%). Glu (7.1%). Pro (6.5%). Thr
(5.9%), Asp (5.5%) va cudn cing la cic amimao
acid con Iy (mdi loat chiém <5%) (Bang $). Neodt

al. (2003).  methiomne  loop c6  cau tric  ra. trén polypeptide ¢ § asparagine (N) ¢o ddu
CKTSYESRSGNYSVTENMFC duoc nhan dién o hiéu N-glycosyl héa tai cic vi tri NITV.
chugt, nguds, chudt cng. Vong nay ciing duoc tim thay ~ N'™RTC. SSA. N'VTV va NOUysy
Bang 4. Ty 1é amino acid lrong chud protein

Amino acid Tilé (%) Amino acid Tile, % Amino acid Tilé, %

A (Ala) 38 1 (lle) a4 S (Ser) 84

B (Asx) K (Lys) 43 T (Thr) 59

C (Cys) 3.7 L (Leu) 80 Vv (Val) 8.1

D (Asp) 55 M (Mel) 18 W (Trp) 18

E (Glu) 71 N (Asn) a1 Y (Ty) 49

F (Phe) 36 P (Pro) 65 2 (Glx)

G (Gly) 76 Q(GIn) an

H (His) 26 R(Arg) 28 -
Vi tri et gen teén ban db va da hinh nucleotide cho thay. c6 su gidng nhau hoan toan 1461

¢DNA mi hoa MASP3 gam 11 exon, duac chnh v
ur 134301.569-134 349 594 bp (Sscrofal0.2, Map
viewer, NCBI) hoac tr 94.375 011-94.422.505 bp
(Sscrofa9,  Ensembl  Sus  scrofa 630,
www.ensembl.org/Sus_scrofa/Info/Index) - trén nhiém
sic thé 13, Trong Kin do. gen AASP) 3 o ngud dwoe
hnh vi trén vimg nhiem sac thé 12728 \a a chudt
wrén nhidm sic thé 16 B2-B3 (Takadi ¢r af. 1993)
Mapping ciing da chi ra sir hién dién cua mat gen don
VIAS#1/3 @ chudt (Takada er al . 1998)

version

Trinh ¢ ¢cDNA o c¢ic gifmg lon khac nhan
Pietram (0 = 30) vi Landrace {n - 30) khong co
didm da hinh nucleotide trén gen MASPI 1 ving
khae nhau gita hay gen MASP 1 va MASPI

Sy hwong déng gilra cdc serine protease cua phie
hyp bo the

Cirita MASPI va MASP3 ¢o s tong dong 8%
o e do ¢DNA (tuomg tmg GenBank GUSTO0K2 v
GUXTO0RY) v 758% o mire do protem ((rong (ma
CenBank ADF30842 v ADFI0843) Phin tich cang

nucleotide diu uén (10 exon) trong chudi ¢CDNA (nt
1-1461) gitra har gen MASP] viv MASP3 (Hinh 3)
Sur khic iét gira hai gen o doan cudn (chi giong
nhau khoang $8%) bit ddu tir au 1642 2657 (1196
bp) cua gen MASP3 va i nt 1642-3009 (1545 bp)
cua gen MASP! Mac dit chud nucleotide dar hom.
nhumg prolun MASPI (699 aa) ngin hom protein
MASP3 (728 aa).

Sir khic nhau \é cau rae protein ciing twong
nhur ¢DNA. nghia la ca har prowein ¢o 439 aa o d
(chira har micn CUB va EGF_CA) va doan trung tam
(chtra har micn CCP) ¢1ong nhau hoan toan Su khic
whau duoc tim thdy o dau C chira mién Tryp SPe
Poan khac nhau bat diu tir aa 440-72% (289 i) o
MASPI va 1 aa 440-699 (260 aa) o MASP) Su
ong nhau ¢ dau C la 39% wiira hai protemn

Mic da ¢o su khae nhau v¢ chudr nucleotide va
ammo acid nhung cau trae protein cud har gen déu
chir cic mién chire ndng @iy cysteme wrong dong

nhau nhir CUBL EGF_CA CCP v Inp Sk



http://sembl.org/Sus_scrofa/lnfo/
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mir mién Tryp_SPc cua M/\SP" (263 aa) lén hem
MASP] (244 aa), thi cac mién chirc nang con lgi déu
bing nhau gitra hai protemn. Tuy nhién, du nhé hon
nhung mién Tryp_SPc cua MASP) (7 cysteme) lai 18
mién gidu cysteine hon MASP3 (5 cystene). Trong,

D3 Vo Anh Khoa & Klaus Wimmers

(CKTSYESRSGNYSVTENMFC), trong khi MASP|
¢ histidine loop (CGGSLLGSSWIVTAAHC) Vi hai
protein kha tuong dbng vé cdu tric nén vai tro va
chirc ndng cing c6 thé gmng nhau trong co ché hé
trg qua trinh kich hoat men dich tu nhién théng qua

mién  Tryp_SPc, MASP3 ¢6 methionine loop  con dutmg lectin ca phirc hop b thé.
ATG
2 ] g S3g 8 z
&8 % & g8 NzE 5 £8
MASP3
GenBank
- GU810082
28 2532 & 8
sscta
Rewverse strand 7379K6  —— Genomic contig
NW_001885220
2 3 2 & 33g 8 3 2 238
R E 88 858 X H gragt

MASP1
GenBank
GU810082

19 ERS
Exon 1 2 34

gt 8 s3g8 £
910 11 1213 1415 '6

Hinh 3. Su luong ddng chudi cDNA MASP3 va MASP1 Hang sé bén Irén clia mdi gen la chidu dar (bp) ca nhirng doan
ntron va hang sé bén dutn 1a chiéu 841 (bp) cia nhing doan exon

Trong khi do. so vai cic serine protease khac
trong phuc hop b the, o mire dg cDNA, MASP3 va
MASP1 ¢6 do trong dmu_ vat thanh phan bo the Clr
(GenBank AY349421) lan firgn o e 68% va 71%.
Mire do trong dong nay thap ham duoc tim thiy
MASPI vi MASPI von Cls (GenBank AY349426)
ldn luot ld 62% va 64%. Trong kh 6. gitra Clr va
C1 ¢6 mire do nrong déng 13 66%. G mire do protein,
su urmg dong duge tim thdy gira MASP3
(GenBank  ADF30843) van Clr (GenBank
AAR20RK9) Ja 68% hodc vér Cls (GenBank
AAR20894) la 62%, trong khi gita MASPI
(GenBank ADF20843) véan Clr la 71% hoic vat Cls
1a 64% Riéng Clrva Clsthig dng nhau 66% F
et al (1998) vi Schwaeble ct al. (2002) ngu y
MASP. Clr va Cls xuat than (G mol
chung, mic di cau 1ric mién protease cua ching co
dor chat khie iét.

KET LUAN

Todn bo gen ALASP3 di duge gidy md trinh ar,
chuor cDN A va e trie protein bic mot cia no cling
duoe nhin dién V1t cac exon. mién protem chire

[y

nang giau cysteine, N-glycosyl héa di duge xic
dinh Tuy nhién, khong ¢d da hinh gen trén ving
khac gt gira gen MASP/ va MASP3. Budc dau di
nhan dién duge dae diém phan wr va phan tich mot
s6 ving nvén chuic nang cua gen, la tien dé co ban dé
ngén clru tép vé vai 1ra cla gen (rong co ché kich
hoat mién dich theo con dudmg lectin cta phirc hop
bd thé - dar dign cho co ¢hé dap tra mién dich ban
dau cua md dich dich the o vat chu cln)m_ lai mim
bénh xam nhidm

Loi cam on: Nhém tic gid chan thanh cam on s
ho trar kb phi ciia Bi Nghién cin Gida duc Dire
(BMBF) trong khion kho dir cn VNO3/ B1)
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MOLECULAR CHARACTERIZATION OF THE PORCINE MANNAN BINDING LECTIN
SERINE PROTEASE 3
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“Letbiz Instinute for Farm Ammal Biology FBN. Dimmerstorf. Germany

SUMMARY

Mannan binding lectin serine protease (MASP) plays an essential wnportant role i mnate 1mmune
response of host. especially 1 activation of complement system via the lectin and altemative pathways
\138Ps family consisted of three distinet proteins (\MASP1. MASP2 and MASP3)} Therefore. the current study
aimed at sequencing the whole gene and analyzing ¢<DNA and molecular structure of MASPY (MASPI isolorm
2) With 2637 bp and 11 exons. in which the codimg 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
hgh homology of 87-90% and of 92-94%. respectinely \MASP3I had 27 cysteine residues. Amino acids
showmng a lugh percentage m the polypeptide mcluded Ser (8.4%). Val (8.1%), Leu (8.0%). Gly (7.6%) and
Glu (7 1%). With a molecular mass of approximately &1 55 kDa. MASP3 was an assembly of rich-cysteine
protein domams such us CUBI (aa 18-138. 2 cysteme). EGF_CA (aa 139-182. 6 cysteine), CUB2 (aa 185-297,
3 cystemne). CCPI (aa 301-362. 4 cystemne). CCP2 (aa 367-432. 4 cysteme) n N-terminus and Tryp_SPe (aa
449-711. S cysteine) m C-terminus Tryp_SPe was the largest domam whereas EGF_CA was the smallest
Besides. a signal pepude (aa 1-19). 13 disulfide bunds. S N-glycosvlation sites. and methiomine loop (aa 630-
649) were also sdenuficd. Al this molecular structure of the protein MASP3 was basic 1o study the role of
MASP3 in mimune response mechanism for discase resistance in pigs

Ao

viwords: Gene \[ASP3, eDN U protem \4SP3. molecnlar characterization
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