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TOM TAT

Co ché diéu hoa mién dich tw nhién ctia phirc hop bd thé & hau hét cac loai dong vat da dwoc
hiéu r6, dic biét 1a vai tro cua gen C9 trong sw thanh lap phirc hop tin cong mang (Membrane Attack
Complex, MAC) dan dén sw tw dung giai cta té bao vi sinh vat. Muc tiéu ctia nghién ctru la dé phan
tich chudi cDNA va céu tric phan tir cGa protein C9 & lon, lam co s& cho viéc danh gia chirc ning
ctia gen C9 trong nhing nghién ctru tiép theo. Két qua phan tich chi ra sw gibng nhau trong céu tric
cDNA va protein C9 giira lo'n va cac loai dong vat hiru nhii. V&i 11 exon, gen C9 dai 2536 bp da ma
hoa 534 axit amin. C9 chira nhiéu mién protein chirc niang giau cysteine nhw TSP1, LDLa va MACPF.
Nhirng mién protein nay déng vai tré quan trong trong co’ ché mién dich ctia déng vat hiru nhi chéng
lai mam bénh xam nhiém. Két qua goi y C9 la mét trong nhirng gen tiém ning cho sirc khang bénh tw
nhién & lgn.

T khéa: Chirc néng, C9 gen, dac diém, lon.

SUMMARY

The natural immune regulation mechanism of the complement system, expecially the important
role of complement component C9 in the formation of the Membrane Attack Complex (MAC) causing
self-dissolution of microoganisms, has been clearly understood in most of animal species. The
present study aimed at identification of cDNA sequence and molecular structural analysis of protein
C9 for evaluation of its function in further studies in pigs. As results, C9 cDNA and protein sequence
showed high homology between pigs and vertebrate species. With 2536 bp in length and 11 exons,
porcine C9 cDNA encodes 534 amino acids. Additionally, porcine C9 contained rich-cysteine protein
domains such as thrombospondin type | (TSP1), low-density lipoprotein receptor domain Class A
(LDLa) and MAC/perforin domain (MACPF) playing key function in immune mechanism of the
mammalian animals against the invading pathogens. The results, therefore, suggestsC9 as a potential
gene for natural disease resistance in pigs.

Key words: Characterization, C9, function, immune, pigs.

1. DAT VAN DE protein khac nhau tudn hoan trong méau
) (Volanakis, 1998). Khi ¢6 mAm bénh xam
Phiic hop bé thé 1a moét trong nhiing hé  nhiém, nhiing protein C1 (complement
théng phong vé sinh hoc cta co thé vat cht  component 1), MBL (Mannose - Binding
chéng lai mam bénh (Yonemasu va cs., 1978;  Lectin), Factor B 14n lugt kich hoat phtic hop
Wimmers va cs., 2003). Phtic hop c6 trén 30  bé thé tit 3 huéng khac nhau (classical, lectic
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va alternative pathway) dan dén su thanh lap
cua protein C3, thanh phan trung tdm cua
phtic hop b8 thé déng thsi cung 1a enzyme
chinh trong viéc thic ddy su hinh thanh tap
hgp MAC (C5b-9). Tu day, MAC sé tao nhiing
16 nhé trén mang t& bao muc tiéu, gy nén su
trao d6i ch&t bén trong va ngoai t& bao. Két
qua 1a 1am cho t& bao lién tuc bi mat nude,
chat dién giai,... dan dén tu tiéu huy. MAC la
tap hgp ctia mot phan ti C5b, C6, C7, C8 va
6-18 phan td C9 (Muller-Eberhard, 1986;
Tschopp va cs., 1984; Podack va cs.,1982;
Kolb va cs., 1972). Do bdi tAm quan trong ctia
MAC trong cd ché diéu hoa mién dich tu
nhién cta co thé dong vat hitu nha, dic biét
1a protein cudi cing C9 c6 vai tro cuc ky quan
trong trong sy thanh 14p MAC ctng nhu sy
diéu hoa cta phtc hgp bd thé chéng lai mam
bénh (Rosado va cs., 2007), nhiéu nghién ctiu
trén protein C9 da dudc tién hanh trén ngudi.
Su thiéu hut C9 ¢6 thé dan dén nhiéu bénh
khac nhau: viem mang nfdo (meningococcal
meningitis), dermatomyositis,... (Vazquez -
Bermudez va cs., 2003; Zhu va cs., 2000; Eng,
1980; Haeney va cs., 1980, Ichikawa va cs.,
2001). Trong nghién cttu nay, trinh tu chudi
cDNA (complementary DNA) cia C9 & lgn
(pC9) sé duge gial ma va phan tich, 1am co s6
cho nhiing nghién ctu tiép theo vé vai tro cta
C9 trong co ch& mién dich tu nhién ctia vat chi.

2. PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU
2.1. Pong vat thi nghiém va cach 1dy mau

Déi tugng thi nghiém 1a 6 lgn tu cac

gidbng Hampshire (n=1), Duroc (n=1),
Landrace (n=1), Pietrain (n=1), Berlin

Miniature Pig (n=1) (tit Trai Giéng vat nubi
cia Truong Dai hoc Bonn, CHLB Diic) va
Muong Khuong (n=1) (h6 dan é huyén Muong
Khuong, tinh Lao Cai). Cac miu gan sau khi
thu thap dudge déng lanh nhanh trong dung
dich ni to 16ng hosc dung dich mRNA-later
(QIAGEN, Hilden, Germany) va dugc bao
quan tai -40°C cho dén khi phan tich.

2.2. Phan lap mRNA va tong hop cDNA

Téng s6 mRNA duge phéan lap ti miu
gan ctiia dong vat thi nghiém st dung TRI-
Reagent (Sigma-Aldrich, Taufkirchen,
CHLB biic). Sau d6 chudi ¢cDNA duge tong
hop nhd vao oligo (dT)13 VN primer
(Promega, Mannheim, CHLB Dtic), random
hexamer primers (Promega, Mannheim,
CHLB bDiic) va Super ScriptTMIITI Rnase H’
(Invitrogen, Karlsruhe, CHLB Dric)
(Wimmers va cs., 2003).

2.3. Thiét k& méi

Dua vao nhiing chudi gen da biét:
Genbank s6 BP139003.1, CJ007506.1,
BX920671, CF363669 va cong cu Primer3
(Rozen and Skaletsky, 2000), nhiing cip moi
ddc hiéu s& dugc thiét ké doc theo chudi
cDNA cua pC9 va dugc gui dén Céng ty
Sigma-Aldrich (Taufkirchen, CHLB Diic) dé
tong hop (Bang 1).

24. Phan ting PCR (Polymerase chain reaction)

Téng s6 20 ul dung dich phan ing PCR
gom 50 ng ¢cDNA, 0,2 mM mbi (forward or
primer), 50 uM dNTP (Roth,
Karlsruhe; CHLB Dic), 0,56 U Taq
polymerase (Sigma - Aldrich, Taufkirchen,
CHLB bc), 1xTaq buffer va 1,56 mM MgCl,
(Sigma-Aldrich, Taufkirchen, CHLB Dric).
Chu trinh nhiét dugc thiét k& véi nhiét do
bién tinh ban dau 94°C trong 4 phiit, theo
sau bdi chu trinh khuyéch dai 40 vong (94°C
trong 30 gidy, 60°C trong 30 gidy, 72°C
trong 1 phit) va két thic 6 72°C trong 5
phit st dung T1 Research Thermocycler
(Biometra, Gttingen, CHLB Dtic). San
phdm PCR dugc dién di trén gel agarose 1%
nhuém véi ethidium bromide. San phim
PCR dugc tinh sach bing phuong phap két
tta ethanol truée khi gii d&n Vién Sinh hoc
gia sic FBN - Dummerstorf, CHLB Dic dé
gidi ma trinh tu bing thiét bi ABI 310 Gene
Analyzer (Applied Biosystems, Darmstadt,
CHLB Brc).

reverse
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Bang 1. Nhitng cip moi duge dung dé doc trinh tu chubi cDNA

Tén cap moi Doan mdi (exon) Vi tri, nt © Chidu dai, bp  Nhiét do annealing, °C
CO1 o3 topsamtitgtoanctiog 5 5 o O o0
C92 o toagtoemasattionas. (1) fioars %8 02
C93 o 3 commatititansits . (10) o 0% 50
004 o s ecamatgacotigac . (11) g0t 5 55

(*)_V,i tri cua doan méi theo GenBank s6 DQ333198

2.5. Nhan dién su da hinh (Single

nucleotide polymorphism, SNP)

Cac d6t bién diém (SNP) duge nhan dién
dua trén su so sanh chudi ¢cDNA cua céc
dong vat thi nghiém. Cac SNP sé dugc tai
x4c dinh bang phuong phap PCR - RFLP
(Polymerase Chain  Reaction-Restriction
Fragment Length Polymorphism) st dung
enzyme phan cét giéi han BsrDI (Fermentas,
www. fermentas.com) va HpyCHA4IIl
(Biolabs, www.biolabs.com).

3. KET QUA
3.1. Pic diém chubi cDNA

Toan bd chiéu dai viing ma ho4 ctaa pC9
dd dudc nhan dién va duge xac dinh thudc
nguén GenBank s6 DQ333198. Chudi cDNA
cua pC9 dai 2536 bp gébm 11 exon (su phéan
biét exon dua trén nguyén téc ciu tric DNA:
exon 1-GT.intron.AG-exon 2). V6i cong thiic
nguyén ti Cy4sH 301 N75:053655 , trong lugng
phan ti pC9 duge uéc luong khoang 62.23
kDa (ProtParam tool,). Chudi ¢cDNA C9 &
Ign, ngudi va bo c6 su tuong déng cao (>78%)
trong cau tric (Bang 2).

3.2. Pac diém cAu trac bac mét ciia phan
tl protein
Chiéu dai chubi cDNA ma hoa 534 axit
amin. D4u hiéu polypeptide dudc nhan dién
gitia axit amin (a.a) th@ 20 va 21 (SignalP 3.0
Server, www.cbs.dtu.dk/services/SignalP/).
M6t s6 vung trén protein pC9 c6 diac diém
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gidng nhu cac mién protein chiic ning giau
cysteine nhu thrombospondin type I (TSP1,
a.a 45-95), low-density lipoprotein receptor
domain Class A (LDLa, a.a 100-136) va
MAC/perforin domain (MACPF, a.a 297-507)
(SMART, smart.embl-heidelberg.de/smart)
(Hinh 2).

Protein pC9 ¢6 19 cyteine tuong ting véi
9 cAu ndi disulfide dude thanh lap: Cys'-

Cys'!, Cys®-Cys!, Cys*Cys', Cys’-Cys?’
Cys®-Cys®, Cys’-Cys®, Cys®-Cys', Cys'-
Cys®, Cys'%-Cys'® (DIANNA 1.1,

clavius.bc.edu/~clotelab/DiANNA/). Cac mién
protein chiic ning TSP1, LDLa va MACPF lan
lugt c6 5, 6 va 2 cysteine. Hai vi tri N-
glycosylation (Asn-X-Ser/Thr) tai a.a 35 va 455
(NetNGlyc 1.0 Server,
www.cbs.dtu.dk/services/NetNGlyc/), C-
mannosylation motif (WGEW) trong mién
TSP1 (a.a 48-51) (NetCGlyc 1.0 Server,
www.cbs.dtu.dk/services/NetCGlyc/) va hai vi
tri O-glycosylation (Thr** va Thr®) (NetOGlyc 3.1
Server, www.cbs.dtu.dk/services/NetOGlyc/)
duge nhan dién. Cac glycated lysines dudc
tim th4y tai a.a. 207, 210, 231, 232, 242, 280,
296, 321, 336, 368, 415, 444, 494 va 536
(NetGlycate 1.0 Server predictor,
www.cbs.dtu.dk/services/NetGlycate/) (Hinh 1).
Su tuong déng cao (>50%) & chudi protein
gitta cac loai htiu nhii dude ghi nhan, dic
biét gitia cac loai Ign, bo va ngudi (67 - 71%)
(ClustalW2,
http://www.ebi.ac.uk/Tools/clustalw2/index.h
tml) (Bang 2).
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Bang 2. Su dong dang trong chudi cDNA va protein C9 giwa cac loai dong vat (%)

Loai cDNA Axit amin

GenBank s6 bp % GenBank s6 a.a %
S. scrofa DQ333198 2536 100 ABD13966 543 100
E. caballus NM_001081950 2661 79 NP_001075419 547 71
B. taurus BC105174 2697 78 AAI05175 548 70
H. sapiens BC020721 2094 78 AAH20721 559 67
O. cuniculus NM_001082346 2018 77 NP_001075815 557 66
M. mulatta XM_001084671 2774 73 XP_001084671 561 69
C. familiaris XM_536494 1840 72 XP_536494 589 65
R. norvegicus NM_057146 2083 66 NP_476487 567 61
M. domestica XM_001372031 1572 66 XP_001372068 523 52
M. musculus BC011137 1767 64 AAH11137 561 55

ﬁLS.scrofa: lin, E. caballus: ngwa, B. taurus: bo, H. sapiens: ngm}i,‘ O. cuniculus: tho, M. mulatta: khi,

C. familiaris : cho, R. norvegicus : chugt bach, M. domestica: ruoi , M. musculus: chu¢t nha
R.norvegicus MLLRTPGLPRRSGMASGVTITLAIAIFALEINAQAPEPTPREEPSAD--ALLPIDCRMST 58
M_musculus MLCKPPGLPRRSSMASGMAITLALAIFALGVNAQMPIPVSREEQEQH--YPIPIDCRMSP 58
S.scrofa == —————————- MRVRRRFTFAVCILEISILSAGPTPSYHPKPVDCNGTPSPIDCRMSP 47
B.taurus === 00— MSAGQRFAFAICILEISLLRAGPTPSYD——PAERQGTPLPIDCRMSS 45
M.mulatta ~ -———-————————- MSACWSFAAAICILEISVLTAEYTPSYDPQPTESRGSASHIDCRMSP 47
H.sapiens = = = ———————mmm— MSACRSFAVAICILEISILTAQYTTSYDPELTESSGSASHIDCRMSP 47

*** --

TSP1 domain (45—95)

R.norvegicus WSQWSQCDPCLKQRFRSRSMEVFGQFQGKSCADALGDRQHCEPTQECEEVQENCG-NDFQ 117
M.musculus WSNWSECDPCLKQRFRSRS I LAFGQFNGKSCVDVLGDRQGCEPTQECEE IQENCG-NDFQ 117
S.scrofa WGEWSRCDPCLKQMFRSRSIETFGQFNGQKCVDAVGDRRICVPTEPCEDLEEDCG—SDFI 106
B.taurus WSEWSKCDPCLKQMFRSRSI1E1FGQFNGRKCVDAVGDRQQCVPTEACEDPEEGCG-NDFQ 104
M.mulatta WSEWSQCDPCLRQMFRSRSIEVFGQFNGKSCTDAVGDRRQCVPTEPCEDAEDDCG-NDFQ 106
H.sapiens WSEWSQCDPCLRQMFRSRSIEVFGQFNGKRCTDAVGDRRQCVPTEPCEDAEDDCG NDFQ 106

- ** * *k - - ***-: *hkk *- * . -***- * * - *:: : B *:

LDLa domain (100-136)

R.norvegicus CETGRCIKRKLLCNGDNDCGDFSDESDCESDPRLPCRDRVVEESELGRTAGYGINILGMD 177
M.musculus CETGRCIKRRLLCNGDNDCGDYSDENDCDDDPRTPCRDRVAEESELGLTAGYGINILGME 177
S.scrofa CGTGRCIKRRLLCNGDNDCGDFSDEDDCDSDPRPPCRERVVEESELARTAGYGINILGMD 166
B.taurus CGTGRCIKNRLLCNEDNDCGDYSDEDNCEQDPRPPCRNRVVEESELARTAGFGINILGMD 164
M.mulatta CGTGRCIKRRLLCNGDNDCGDFSDEDDCEGDPRPPCRDRVVEESELARTAGYGINILGMD 166
H.sapiens CSTGRCIKMRLRCNGDNDCGDFSDEDDCESEPRPPCRDRVVEESELARTAGYGINILGMD 166

* Khkkkk * *x ****** *** *- - : *** *** * *****-
R.norvegicus PLGTPFDNEFYNGLCDRVRDGNTLTYYRKPWNVAFLAYETKADKNFRTENYEEQFEMFKT 237
M_musculus PLRTPFDNEFYNGLCDRVRDEK--TYYRKPWNVVSL 1 YETKADKSFRTENYDEHLEVFKA 235
S.scrofa PLTTPFDNEYYNGLCDRVRDGNTLTYYRKPWNVAAL 1 YETKVDKNFRTEYHERQIQVLKT 226
B.taurus PLSTPFDNQYYNGLCDRVWDGNTLTYYRRPWNVASLTYDTKADKNFRTENHEESIQILRT 224
M.mulatta PLSTPFDNEFYNGLCNRDRDGNTLTYYRRPWNVASL 1 YETKGEKNLRTEHYEEQIEAFKS 226
H.sapiens PLSTPFDNEFYNGLCNRDRDGNTLTYYRRPWNVASLIYETKGEKNFRTEHYEEQIEAFKS 226

KKk Khkkk - ::-*** * * : * *k - ***-' * * *x -* -* *x - -
R.norvegicus IVRDRTTSFNANLALKFTITEAPIKK VGVDEVSPE--KNSSKPKDSSVDFQFSYFKKEN 294
M_musculus INREKTSNFNADFALKFSATEVPEK---GAGEVSPA--EHSSKPTNISAKFKFSYFMGKN 290
S.scrofa 1 EEKKSNFNADLTIKFTPTEAIEQLKSKNVELANE-ENSNP--MNNKAHFRFTYSKTET 283
B.taurus 1 IEEKKLNFNAGLSVKYTPVEAIEKNKCVDLEHSDKGSTSSPSKLAAEAKFRFTYSKDDI 284
M.mulatta 1VQEKTSNFNAD I SLKFIPTEANK----VKTEKSSE-KQASSNSLRGQGSFRFSYSKNET 281
H.sapiens IIQEKTSNFNAAISLKFTPTETN —————— KAEQCCE ETASSISLHGKGSFRFSYSKNET 279
- - * K-k K

R.norvegicus FQRLSSYLSQTKKMFLHVRGM 1 QLGRFVMRNRGVMLTTTFLDDVKALPVSYEKGEYFGFL 354
M.musculus FRRLSSYFSQSKKMFVHLRGVVQLGRFVMRNRDVVLRSTFLDDVKALPTSYEKGEYFGFL 350
S.scrofa YKLLLSYSSKKEKIFLHVKGV IHLGRFVMRKRDVMLTKTFLDDVKYLPSTYEKGEYFAFL 343
B.taurus YRLLSSYSAKQEKMFLHVKGKVHLGRFVMRSRDVMLQTTFLDSINTLPTTYEKGEYFAFL 344
M.mulatta YQLFLSYSSKKEKMFLHVKGE IHLGRFMMRNRDVVLTTTFVDDIKALPTTYEKGEYFAFL 341
H.sapiens 339

KKk - m kk -dekkkkk - Kk

YQLFLSYSSKKEKMFLHVKGEIHLGRFVMRNRDVVLTTTFVDDIKALPTTYEKGEYFAFL

Fako mmk -okkok k- ok el

Hinh 1. So sanh chuéi protein C9 giita cac loai dong vat st dung nguon GenBank & bang 2
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R.norvegicus
M.musculus
S.scrofa
B.taurus
M.mulatta
H.sapiens

R.norvegicus
M.musculus
S.scrofa
B.taurus
M.mulatta
H.sapiens

R.norvegicus
M.musculus
S.scrofa
B.taurus
M.mulatta
H.sapiens

R.norvegicus
M.musculus
S.scrofa
B.taurus
M.mulatta
H.sapiens

ETYGTHYSSSGSLGGLYEL I YVLDKASMKEKGVELSDVKRCLGFNLDVSLYTPLQTALEG
ETYGTHYSTSGSLGGQYE 1VYVLDKASMKEKGVDLNDVKHCLGFNMD-~LR 1 PLQDDLKD
ETYGTHYSSSGSLGGLYEL 1'YVLDKATMTEKG I ELRDVHRCLGFNLDLSLN-—=-=-~- FG
ETYGTHYSSSGSLGGLYEL I'YVLDKKSMEQKD I ELRDVQRCLGFDLDLSLK-—--—-~- VG
ETYGTHYSSSGSLGGLYEL I'YVLDKASMNRKGVELKDVKRCLGYHLDVSLDF——-——~- SK
ETYGTHYSSSGSLGGLYEL I'YVLDKASMKRKGVELKD I KRCLGYHLDVSLAF—--——~- SE
********:**_:** **::***** * _*_::: *:::*** _:*

MACPF domain (297-507)
PSLTANVNHSDCLKTGDGKVVNISRDH I 1DDV 1 SFIRGGTRKQAVLLKEKLLRGAKT 1DV
ASVTASVNADGC IKTDNGKTVNITRDN I 1DDV I SFIRGGTREQA I LLKEK I LRGDKTFDK
VEIKGK I DSENGLKRGDGKTEN IMNDDF 1 DDV I SF IRGGTRKYATELKEKLLKGAKM 158V
VEVTGNFDSKLCSKKGMGQTETNPEADLFDDV I TF IRGGTRKYATELKEKLLRGARMINV
1 SAGAKADKDDGVKRGEGRAVN 1 TSDHL 1DDV 1 SLIRGGTRQYAFELKEKLLRG-TMIDV
1SVGAEFNKDDCVKRGEGRAV I TSENL IDDVVSL IRGGTRKYAFELKEKLLRG-TVIDV

* - mkkk - - ek Khkk-- Kk Kkhkhk-k -

NDF INWASSLDDAPAL I SQKLSP 1'YNL IPLTMKDAYAKKQNMEKAIEDYVNEFSARKCYP
TDFANWASSLANAPAL ISQRMSP I'YNL IPLKIKDAY IKKQNLEKAVEDY IDEFSTKRCYP
TDFVNWASSLNDAPVL INQKLSP1YDL IPVKLNDAHLKRQNLERATEDY INEFNVRKMPT
TDFVNWAASLNHAPVLISQKLVP I'YDL IPVKMKDAHLKKQNLERATEDY INEFSVRKCQP
TDFVNWASS INDAPVL ISQKLSP 1 YNLVPVKMKNAHLKKQNLERATEDY INEFSVRKCHS
TDFVNWASS INDAPVL ISQKLSP1YNLVPVKMKNAHLKKQNLERATEDY INEFSVRKCHT

414
408
396
397
395
393

474
468
456
457
454
452

534
528
516
517
514
512

Kk Kk - -k-

CONGGTAILLDGQCMCSCT IKFKGIACEISKQR-————————————- 567

Kk Kk k== kk =%k

cke mmmke Kekkedke = akkoe -k -

CLNGGT I ILLDGQCLCSCPMMFRGMACE IHQK I -=———=———————— 561
VPEWRDSDSAGWTVFVFLPKQISGNCL
CONGGTVVLLDGECVCSCPKEFKGVACEIKK-====——=———————— 548
CONGGTAILMDGKCLCTCPFKFEGIACE I SKQKVSEGLPALDFPREK 561
CONGGTVILMDGKCLCACPFKFEGIAC

- *x

Hinh 1 (¢

E1SKQKISEGLPALEFPNEK 559

ié€p theo)

DPoan in nghiéng ddm dau tién 1a d4u hiéu peptide. Céc cysteine duge t6 mau xam. Nhiing
doan dugc gach duéi lién tuc dé phan biét cac mién protein chiic ning giau cysteine. Vi tri N-
glycosylation & ngudi (NET va NIT) va & lon (WGT va NVT) dude in néi va gach duéi. Vi tri
C-manoglycated (W) dugc in dam. Chudi axit amin (DCGDF/YSDE) c6 kha ning két néi

apoprotein B va E. Vi tri glycated lysines dugc in nghiéng dam.

H,Ni

L
21

© 4595 100-136

== COOH

297-507

¢ _Signal peptide

<>_ Thrombospondin type I (TSP1)

O _ Low-density lipoprotein receptor class A (LDLa)
) Membrane attack complex/perforin segment (MACPF)

Hinh 2. CAc mién protein chiic ning giau Cysteine trong ciu trac ctia C9 & lon

3.3. Su da hinh ctuia gen

So sanh chudi cDNA giiia cac dong vat
thi nghiém d& phat hién 2 dot bién diém
tai nucleotide 350A->G/BsrDI (codon 87CAA
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> CAG) trén mién TSP1 va 407C >
G/HpyCHA4III (codon 106CAC = CAG) trén
mién LDLa cta gen pC9. Pot bién diém
trén mién LDLa lam thay d8i a.a His >
Gln (Hinh 3).
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BSrDI

AG AG AG AA AG

360 bp

151 bp
81 bp

HpyCHA4I1I

GG CG GG GG CG

139 bp

121 bp

Hinh 4. Cau trac 3D tuong dong giita doan protein C9 & lon (trai) va ngudi (phai)

3.4. Thao luan

Gen pC9 da duge dinh vi trén
chromosome 16q1.4 b bang phucng phap
fluorescence in situ hybridization (Thomsen
va cs., 1998). Gidng véi C9 & ngudi, pC9 cb
vuang 3UTR kha dai (815 bp). Chinh vung
nay déng vai trdo quan trong trong su thé
hién chic ning cuaa C9 dsi véi t&€ bao muc
tidu (DiScipio va cs., 1984). C9 két noi véi
cac thanh phan C5b, C6, C7, C8A, C8B, C8G
dé thanh lap phtc hgp MAC (Taylor va cs.,
1997). Nhiing thanh phan cubi cung trong
phtic hgp bd thé ¢6 c&u tric tuong déi giong
nhau, nhung khac nhau vé kich c¢é va hoan

toan phtic tap (Hobart, 1998). Riéng & lgn,
protein pC9 trinh dién sy dong dang 22-27%
so v6i pC6 (GenBank s6 ABD13967), pC7
(GenBank s6 AAD45918), pC8A (GenBank
s6 ABD13968) va pCS8B (GenBank s&
ABD13969). C6 1&é nhiing thanh phin nay
dudc sinh ra tit mot gen té tién chung va é d6
C6 va C7 duge xuét hién sém nhét dé hinh
thanh nhiing vi tri két noéi véi cac thanh
phan con lai (Mondragén-Palomino va cs.,
1999, Katagiri va cs., 1999).

Chudi protein C9 & logn ngin hon &
E.caballus, B.Taurus, O.cuniculus,
H.sapiens, M.musculus, M.mulatto, va
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R.norvegicus, nhung dai hon M.domestica.

Khoang 7,8% thanh phdn C9 1la
carbohydrate (Biesecker va cs., 1982,
Biesecker va cs., 1980). Carbohydrate

thudng gin két véi cac protein huyét tuong
tai vi tri N - glycosylation véi dic diém chudi
Asn - X - Ser/Thr (Clamp va cs., 1975). Ca
hai C9 6 lgn va nguoi (DiScipio va cs., 1984,
DiScipio va Huglis, 1985; Stanley va cs.,
1985) c6 hai N-glycosylation nhung khéng
trang 14p vi tri ctia nhau trén chubi. Protein
pC9 cb 145 axit amin ky nuée (ALIVMW) va
265 axit amin ua nuéc (DEKNQRST). Dau
amino (-NH,) giau cysteine hon dau carboxyl
(-COOH). Vi vay, c6 thé nhiéu cAu néi
disulfide s& dugc hinh thanh é ving amino.
Nhiing protein cé nhiéu cau néi disulfide sé& c6
ciu trdc chudi polypeptide bén viing hon
(Stanley va cs., 1985; Lengweiler va cs., 1996).

Protein pC9 1la mot dai phan tu
glycoprotein dudc cdu thanh ti nhiing phan
td nhé hon c6 cdu tric giéng nhu nhiing
protein giau cysteine (TSP1, LDLa,
MACPF). C4c mién protein nay déng vai trd
khac nhau trong su diéu hoa va biéu hién
cua gen. Hau hét mién LDLa & cac loai
dong vat c6 chudi Asp-Cys-X-Asp-Gly-Ser-
Asp-Glu cé chiic ning két ndi véi apoprotein
B va E (Yamamoto va cs., 1984; Stanley va
cs., 1985). Nhiing khang thé dic hiéu sé lién
két v6i LDLa ctia C6, C7 va C9 dé chong lai
mAam bénh (Tschopp va cs., 1986). Trong khi
d6 chudi déng dang véi TSP1 giti vai tro
quan trong trong co ché& chong lai vat chu
cia ky sinh trang sot rét (Goundis va cs.,
1988). Trong qua trinh hinh thanh MAC, C9
két néi véi C8A nhd vao mién MACPF cua
C8A (Slade va cs., 2006). Cac protein chta
MACPF giti vai tro quan trong trong hé
théng mién dich ctia dong vat c6 xuong sdng,
ciing su phat trién giai doan d4u va su phat
trién cta t€ bao than kinh (Rosado va cs.,
2007). C&u trdc cua MACPF gan gi6ng véi su
hinh thanh ké hdé cholesterol-dependent
cytolysins (CDCs) cta vi khudn Gram dudng.
Vi thé nhiing protein chiia MACPF c6 kha
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ning lam pha vé mang t& bao nhu cd ché
cua CDC (Rosado va cs., 2007). Theo Stanley
va cs. (1985), nhiing protein giau cysteine
kha bén déi véi proteases. Vi thé, chiic ning
cia C9 s& boc 16 sau su thanh lap MAC.
Khéac véi ngudi (Ullrich va cs., 1984), protein
C9 6 lon khong c6 mién EGF (Epidermal
Growth Factor).

Su da hinh gen dudc tim thiy trén céac
mién protein chiic ning. M6t trong hai SNP
da lam thay déi thanh phéan axit amin. Diéu
nay c6 thé anh hudng dén ciu trdc, chic
ning ciia mién, protein, ciing nhu vai trd
khang bénh ctia pC9. Dot bién 1a mét trong
nhiing nguyén nhin din dén su méin cam va
tdi nhiém khudn ciu ndo, non-Hodgkin
lymphoma da dugec nghién ctu ¢ nguoi
(Witzel-Schlmp va cs., 1997; Khajoee va cs.,
2003; Cerhan va cs., 2009). Vi thé su lién két
gitia cac diém dot bién pC9 va cac thong s6
mién dich sé dudgec dau tu trong nhiing
nghién ctiu tiép theo.

4. KET LUAN

C9 la thanh phan cudi ciing ctia phtc
hop bé thé cting nhu tap hop MAC, déng vai
tro quan trong trong co ché mién dich tu
nhién ctia vat chtt. O lon, protein C9 la mot
dai phan ti c6 cau tric kha tuong dong véi
cac loai dong vat htiu nhii. pC9 dude ciu
thanh ti nhiing phan ti nhé hon (TSP1,
LDLa, MACPF), c6 chtic nang tich cuc trong
viéc chong lai mAm bénh xAm nhiém. Su da
hinh dugc tim thay 6 gen pC9 1a co s cho
nhiing nghién citu sau hon vé su lién két di
truyén ctia pC9 véi hoat ddng tiéu mau
(hemolytic complement activity) cting nhu
vai tro cia pC9 trong cd ché mién dich & lon.

L&i cAm on
Cong trinh hoan thanh véi su hd trg kinh
phi cia B Nghién ctiu Gido duc CHLB Diic
(BMBF) va su chi dan khoa hoc cia GS.TS.

Klaus Wimmers (Vién Nghién Céu Sinh hoc
gia sic FBN-Dummerstorf, CHLB Dtc).
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