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Tinh chat methyl hda cac gene &c ché khdi u 1a mot trong
nhitng nguyén nhan gay nén ung thu vom hong. RASSF1A la mot
gene tc ché khdi u dong vai trd quan trong trong diéu hoa chu ki té
bao, diéu chinh sy 6n dinh cua cac vi dng va c6 kha nang kiém soat
su xam lan va di can. Trong nghién ctu, cac cap mdi st dung cho
phuong phap Nested-MSP sé& dugc thiét ké dya trén cac cong cu tin
sinh hoc: Methprimer, IDT va Annhyb. Két qua chiing t6i da thiét
ké thanh cong cac cap moi, bao gdm: mdi ngoai, moi methyl va
mdi unmethyl sir dung cho phan ung Nested-MSP khuéch dai san
pham PCR vdi kich thuéc lan luot 1a 392bp, 200bp va 173bp. Nhu
vay, tir nghién ctu nay cung cap cap moi cho phan tng Nested-
MSP hudng téi khao sét tinh chat methyl hoa cia gene RASSF1A
trén Ung Thu Vom Hong (UTVH).

ABSTRACT

Methylation of Tumor Suppressor Genes (TSGs) has been
identified as the cause of nasopharyngeal tumorigenesis. Among
TSGs, RASSF1A plays an important role in cell cycle regulation,
microtubule stablilization, and control ostabilization invasion and
metastasis. The methylation occurs on the gene of RASSF1A, which
has been reported as the early event of nasopharyngeal carcinoma.
Therefore, in this study, the primers for Nested-MSP method will
be designed based on bioinformatics tools: Methprimer, IDT, and
Annbyb. As the result, primer pairs, including sequence primers,
methylation primers, and unmethylation primers, were successfully
designed. The length of the PCR assay with these primers were
392bp, 200bp va 173bp, respectively. Thus, this study provides the
primer pairs for the Nested-MSP method to further investigate the
methylation of RASSF1A gene in nasopharyngeal carcinoma.

1. Giéi thiéu

RASSF1A 12 mot gene wc ché khdi u, 1a mét trong tam dong phan caa RASSF1- 1a thanh
vién thuoc ho RASSF va ma hda cho mot domain RA (Ras Association) (Donninger, Vos, & Clark,
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2007). RASSF1A dinh vi trén nhiém sic thé sb 3 tai vi tri 3p21.3, ma hda cho mét protein c6 340
amino acid véi kich thuéc 39kDa (Donninger & ctg., 2007). RASSF1A & ngudi twong dong voi
cac loai dong vat gam nham, c& va giun tron tir 38% dén 85% (Agathanggelou Cooper, & Latif,
2005). RASSF1A dong vai trd quan trong trong diéu hoa chu ki té bao: 1a mot proteln trc ché khoi
u trong nhiéu té bao c6 ngudn gdc biéu md, gay ra ngung chu ki té bao thong qua diém Kkiém soat
chu ki té bao, diéu hoa tang sinh théng qua @c ché sy tién trién chu ki té bao & pha G1/S (Pan &
ctg., 2005, Shivakumar, Minna, Sakamaki, Pestell, & White, 2002); diéu chinh sy 6n dinh cua cac
vi 6ng (Dallol & ctg., 2007; Halpain, Dehmelt, 2006; Liu & ctg., 2003); ¢ kha ning kiém soat su
xam lan va di cin (Dallol & ctg., 2005). Tinh chat methyl hda trén gene RASSF1A duoc bao céo la
mét trong cac nguy co din dén céc loai bénh ung thu & ngudi, bao gom ca bénh ung thu vom hong.

Nested-MSP 1a phuong phéap cai tién so v&i phuong phap PCR truyén théng. Nguyén tic
ctia phuong phap nay 1a sir dung hai cap méi riéng biét thay vi chi sir dung mét cap mdi nhu &
phuong phap PCR. Uu diém cta phuong phap nay 1a ting do nhay va do dac hiéu cua phan ung
khuéch dai DNA (Green & Sambrook, 2019). Hién nay, trén thé gidi va ca & Viét Nam, cac nghién
ctru vé tinh chat methyl hoa gene RASSF1A trén bénh ung thu bang phwong phap Nested-MSP con
rat han ché. Tai Viét Nam, viéc thuc hién phuong phap Nested-MSP dé danh gia tinh trang methyl
hoa vuot muc trén gene RASSF1A ¢ bénh UTVH van con chua duoc thuc hién. Diéu can nhin
manh & day, viéc hoan thién quy trinh Nested-PCR can phai thiét ké thanh cong bo moi, tir ¢6 hoan
thién quy trinh danh gia. Hudng téi viéc sir dung tinh chat methyl hoa trén gene RASSF1A nhu 1a
mét dau ching sinh hoc tiém ning cho viéc phét trién cac phuong phap chan doan som UTVH thi
viéc thiét ké mdi cho viéc danh gia tinh chat methyl hoa trén gene nay Ia rat can thiét. Do d6, nghién
ctru nay huéng t6i viéc thiét ké moi nham phét hién tinh chat methyl hoa trén gene RASSF1A, tir
d6 cac thuc nghiém duoc thuc hién s& cung cap dit liéu cho nghién ciru lién quan dén tinh chat
methyl hda cua gene RASSF1A trén UTVH ¢ nguoi bénh ung thu vom hong ¢ Viét Nam.

2. Vat liéu va phwong phap
2.1. Thu thédp co s dir ligu

Tién hanh thu thap trinh ty promoter cua gene RASSF1A trén co so dit liéu Genecard
(Genecard, n.d.). Tien hanh khao sat cac dao CpG thugc vung promoter va bién doi bisulfite trinh
ty vira méi thu nhan duoc bang phan mém Methprimer (Urogen, n.d.).

2.2. Thiét ké méi

Cac cap mdi str dung dé khao sat tinh chat methyl hoa gene RASSF1A s& dugc thiét ké dua
trén cac cong cu tin sinh hoc: IDT (Integrated DNA Technologies, n.d.) kiém tra va phan tich cac
thdng s6 vat ly caa moi, Annhyb nham kiém tra vi tri bat cap va kich thuéc san pham tao thanh
ctia moi.

3. Két qua

3.1. Két qud thu nhdn trinh tze

Thu nhan thanh cong trinh tu gene RASSF1A tir ngan hang dit liéu Ensembl (Ensembl, n.d.)
véi ma s6 ENSG00000068028 (Chiéu dai kich thude 12,399bps). Trinh tu sau khi dugc thu nhan
s& tién hanh khao sat ddo CpG va bién d6i bisulfite bang phin mém Methprimer (Urogen, n.d.).
Két qua ghi nhan duoc trinh tu promoter caa gene RASSF1A c6 chiéu dai 1a 1,025 nucleotide va
¢6 2 dao CpG: dao CpG 1 c6 chiéu dai la 133bp bét dau tir nu 439 va két thic & nu 571; dao CpG
2 ¢6 chiéu dai 12 392bp bt dau tir nu 579 va két thic ¢ nu 970 (Hinh 1-A).
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B 1 GCTGCAGGTGAGGGTATCCTAGAACCTTGEACCTCTAAGCCCTACTCCCACATCCCCCAC

1 GTTGTAGLT GAGGGTATTTTAGAATTTTGRATTTTTAAGTTTTATTTTTATATTTTTTAT

61 ATGCATTGCCATCCTCAATACCCACCTGCCTGCAGGGAGTECCAAGTCAAGCACTOGEAA

61 ATGTATTGTTATTTTTAATATTTATTTGT TTGTAGGGAGTOT TAAGTTAAGTATTGGGAA

121 AAGCATGOAAAGACTTGTGTCCTOGCAGCCCAGGOTGACAGAGCCAAATEAGRECTGCAG

RN N N T e
121 AAGTATGGAAAGATTTGTGTTTTGATAGTTTAGGGTGATAGAGTTAAATGAGGGTTGTAG

181 TTGCTEAGGGCCORCCACCCATGCCAAGOGAAT CCACCCAGAATOCACCCCTRAACCTCA

181 TTOTToAGGGTCORTTATTTATGT TAAGGGAATTTATT TAGAATATATTTTTGAATTTTA

AGTGGAGAGCAGA 6

241 AGATC TCCAGCCTCTEQCERAGCCCCAGTCTY
++
241 AGATT TTTAGTTTTTGTCGRAGTTTTAGTTT

IR
AGTGGP.GAGT&GA G

381 TAAAGCTOCTEACCORTCTCCCTCCTCCTCACCCCAAGTGAAGLCTICORGACTTCCTGLC

R s AR N R RN RN RN AEE
301 TAAAGTTGTTGATCGRTTTTTTTTTTTTTTATTTTAAGTGAAGGTTICGRGATTTTTTGTT

361 CCACCCAGTOOATAGGCCAAGTGTGTTGCTTCAG EAMC ACCAGGAGLGCCAGGRT
|

361 TTATTTAGTGOGTAGGT TAAGTGTGTTAT TTTAGTAAATICGRAT TAGGAGGGT TAGGET

Hinh 1. Két qua khao sat trinh ty bang phan mém Methprimer

Chu thich; Hinh A: Khung mau den thé hién tginh tu promoter; mau xanh: thé hiérll dao CpG. Hinh B: Trinh tu trén:
trinh ty goc, Trinh ty duédi: trinh ty sau khi bién d6i bisulfite] Ia cac trinh ty nu goc; : 1 nu C khong bi methyl hoa;
+ la nu C bi methyl hoa. [ Céac vi tri CG.



78 Thiéu Hong Hué va cong su. HCMCOUJS-Ky thuat va Cong nghé, 18(1), 75-83

3.2. Két qud khdo sat mai si dung cho phdn i#ng Nested-MSP

Nghién ctu thiét ké thanh cong 03 cap moi: moi ngoai, moi methyl va moi unmethyl. Két
qua thiét ké, cap moi ngoai SF, SR s& c6 kich thudc 1a 373bp (mdi xudi SF: tir nu 666 dén nu 688;
mdi nguoc SR: tir nu 1016 dén nu 1038), cap mdi methyl MF, MR c¢6 kich thuéc 12 200bp (mdi
xubi MF: tir nu 816 dén nu 836; mdi nguoc MR: tir nu 996 dén nu 1015) va cap mdi unmethyl UF,
UR c6 kich thuéc 1a 173bp (méi xudi UF: tir nu 801 dén nu 822; mdi nguoc UR: tir nu 953 dén nu
973). Két qua cac vi tri CG cua hai cap mdi methyl va unmethyl lan luot 1a: trinh ty mdi xudi F va
mdi nguoc R déu co chira 03 vi tri CG ¢ mdi methyl; trinh tw mdi xudi F ¢6 chaa 04 vi tri CG va
trinh tw mdi nguoc R ¢d chira 05 vi tri CG ¢ mdi unmethyl (Bang 1).

Sau d6, cac cap moi s& tiép tuc khao sat cac thong sb vat i cua cip moi bao gom: chiéu
dai, nhiét d6 néng chay, %GC, su hinh thanh cac cau trdc thir cdp (AG) bang chwong trinh truc
tuyén IDT (Integrated DNA Technologies, n.d.). Két qua thé hién o Bang 1.

Ddng thai, kiém tra do dic hiéu caa mdi bang phan mém Annhyb. Két qua thé hién & Hinh
2, két qua ghi nhan moi ngoai va moi methyl bat cap 100% véi trinh tu gene RASSF1A véi kich
thudc san pham lan luot 12 373bp va 200bp. Kich thude san pham cia mdi unmethyl 1a 173bp.
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Bang 1

Cac thong sb vat ly cua moi

L

Tm

PR N As (2 0 0
Gene Ki hiéu Trinh tw moi (5°-3°) ®p) | cC) %GC 1 2 3

RASS_S1-F GTTTAGTTTGGATTTTGGGGGAG 23 | 54.20 | 43.50 2.47 -1.47 6.83
RASS_S1-R ATAAACTTACAATACGCGCACTA 23 | 52.30 | 34.80 1.33 -10.36 '
RASS-MF TATTCGTTGGGCGCGTTGGGA 21 | 61.80 | 57.10 -0.65 -10.36

RASSF1A -8.09
RASS-MR CAAACCTTTACGCACGACGC 20 | 55.00 | 57.30 -1.13 -3.89
RASS-UF AGTTGTGGGAGTTGGTATTTGT 22 | 54.40 | 40.90 1.98 -147 832
RASS-UR ATCACACCACATATACATAAC 21 | 47.40 | 33.30 1.44 -3.91 '

Chu thich: L: chiéu dai moi, Tm: Nhiét d6 nong chay; 1: nang lwong cau tric Kep toc, 2: nang luong cau trdc tu bat cap, 3: nang lwong cau tric di bét cip; in dam: cac vi tri CG.
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| Promoter 1025 »

1. 439 CpG 1: 133 bps 5711 579 CpG 2: 392 bps 910 1025

666 SF 688 1016¥ SR 7038

«————— 1 =373bps —————»
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......... » R CEEEEETET)
801 UF 822 953 UR 973
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Name I init end I comments l
B -S1F 686 =] found oligo score: 100 sense: ...
-S1R 1018 1038 found oligo score: 100 sense: ...

49Ul GLALIALUGAL LLLIALLLLIL UCLALLILLLL ALLI1111111 111AUGIALAL
451 TAAAGTTGGT TTTTAGAAAT ACGGGTATIT TCGCGTGGIG TTITGCGGTC
501 GTCGTCGITG TGGICGTICG GGGTGGGGIG TGAGGAGGGG ACGAAGGAGG
551 GAAGGRAGGG TAAGGCGGGG GGGGTTITGC GAGAGCGCGT TTAGTTTCGT
601 TTTCGGGITT TATAGITITT GIATTTAGGT TTTTATIGCG CGGTTITTTIT
651 TAGTTTTTIT TCGTCEIREE NEEEEaNEGC GTTGAAGICG
701 GGGTTCGITT TGTGGITICG TICGGTTCGC GITTGTTAGC GTTTAAAGTT
751 AGCGAAGTAC GGGITTAATC GGGITATGIC GGGGGAGTIT GAGTITATTG
801 AGTTGCGGGA GITGGIATTC GITGGECGCG TTGGGRAGGG TCGTATICGG
851 TTGGAGCGTG TTAACGCGTT GCGTATCGCG CGGGGTATCG CGIGTAATTT
901 TATACGGTAG TTGGITITIG GTCGIGGTTA TCGTTTTTAG TTCGCGGGGT
951 TCGTTACGTA TACGTGGIGC GATITTTGIG GCGATTITAT TTGGGGCGTC
1001 GTGCGTAAAG GTIT

m

Name | init [end | |
c .MF 818 838 found oligo score: 100 sense: ...
[ [ =) 1015 found oligo score: 100 sense: ...

U UUAIIAULAU UUIiAUUUIC UUAIUIUUUY Miiiiiiiii IiiAavining

451 TAAAGTTGGT TTTTAGARAT ACGGGTATTT TCGCGTGGTG TTTTGCGGIC
501 GTCGTCGTTG TGGICGITCG GGGTGGGGTG TGAGGAGGGG ACGAAGGAGG
551 GAAGGAAGGG TAAGGCGGGG GGGGITTTGC GAGAGCGCGT TTAGTTTCGT
601 TTTCGGGTTT TATAGTTTITT GIATTTAGGT TTTTATTGCG CGGTTTTITT
651 TAGTTTTTIT TCGTCGTTTA GTTIGGATTT TGGGGGAGGC GTTGRAGTCG
701 GGGITCGTTT TGTGGTTTCG TTCGGTTCGC GITTGTTAGC GITTARAGTT
751 AGCGRAGTAC GGGTTTAATC GGGTTATGTC GGGGGAGITT GAGTTTATIG
801 AGTTGCGGGA GTTGGH CG TCGTATTCGG
851 TTGGAGCGTG TTAACGCGTT GCGTATCGCG CGTGTAATTT
901 TATACGGTAG TTGGTTTTTG GTCGIGGTTA TCGTTTTTAG TTCGCGGGGT
951 TCGTTACGTA TACGTGGTGC GATTTTTGTG GCGATTTTAT TTGG!

1001 [EECCEENANG BEEEGTAGTG CGCGTATTGT AAGTTTAT

m

Name I init I end I comments ]
D | [ 801 82 found oligo score: §2.73 sense...
PR 353 973 found oligo score: 72,88 sense...

U UUAIIAUUAU UUIIAUUUIC UUAIUIUUUD Siiiiiiiii Iiiaviasao

451 TARAGTTGGT TTTTAGAAAT ACGGGTATTT TCGCGIGGTG TTTTGCGGTC
501 GICGTCGTTG TGGICGTTCG GGGIGGGGTG TGAGGAGGGG ACGAAGGAGG
551 GAAGGAAGGG TAAGGCGGGG GGGGTITTGC GAGAGCGCGT TTAGTTITCGT
601 TTTCGGGITT TATAGITITT GTATTTAGGT TTTTATTGCG CGGTTITTTIT
651 TAGITITITT TCGTCGTITA GTTTGGATTT TGGGGGAGGC GTTGAAGICG
701 GGGTTCGTIT TGTGGITTCG TTCGGTTCGC GITTGITAGC GTTTARAGTT
751 AGCGAAGTAC GGGITTAATC GGGITATGTC GGGGGAGITT GAGITTATTG
801 BB GEEavNsy SRTGGGCGCG TTGGGAAGGE TCGTATTICGE
851 TTGGAGCGIG TTAACGCGIT GCGTATCGCG CGGGGTATCG CGTGTAATTT
901 TATACGGTAG TTGGTITITG GTCGIGGITA TCGTTTTTAG TTCGCGGGGT
951 TcEiiBcERs PECETEEIEC BESTTTIGTG GCGATTTTIAT TTGGGGCGIC

1001 GTGCGTAAAG GTTTGTAGTG CGCGTATTGT AAGTTITAT

m

Hinh 2. Két qua khao sat cac cap moi

Chd thich: Hinh A: vi tri ddo CpG va vi tri bt cap ciia cac cap moi trén trinh tu promoter; Hinh B, C, D: Két qua kiém
tra d6 dac hiéu moi bang phan mém Annbyb lan lwgt moi ngoai, moi methyl va unmethyl; Mau do: trinh ty moi xudi;
Mau xanh la cay: trinh tu méi ngugc; Mau hong: cac vi tri bi mismatch.
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4. Bién luan

Két qua trinh tu sau khi bién déi thi cac nucleotide C khong thudc CG s& khong bi methyl
hoa chuyén thanh nucleotide T, cac nucleotide C thuoc CG bi methyl héa gan thém nhom -CHs
van giit nguyén la C (Hinh 1-B).

Cap mdi st dung cho phan ung Nested-MSP s& duoc tién hanh thiét ké duwa trén trinh ty
promoter caa gene RASSF1A sau khi di duoc bién dbi bisulfite. Trong nghién ctiru ndy cac cap moi
duoc thiét ké dua trén dao CpG 2 vi 1i do: (1) kich thudc cua dao 16n 392bp didu nay s& gop phan
vao viéc cho kich thudc san pham 16n dé dé dang cho viéc doc két qua sau khi khuéch dai va kich
thudc san pham 16n ciing d& dang cho viéc giai trinh tu gene vé sau, (2) chira nhiéu vi tri CG-vij tri
xay ra hién tuong methyl hoa. Két qua chon déo CpG 2 ciing twrong ddng véi cac nghién ctu trude
do6 cua Chang va cong su (2003), Kwong va cong su (2002), Wang va cong su (2009), Fendri va
cong su (2015); Qiu va cong su (2004), Tian va cong su (2013).

Déi véi cap moi ngoai 1a cap moi duoc sir dung cho budc khuéch dai dau tién vi vay, nd
s& 1a trinh tu bén ngoai bao phu ca mdi methyl va unmethyl va khong thé phan biét dugc s methyl
hoa ¢ budc nay. Di véi hai cip mdi methyl va unmethyl ding cho budc khuéch dai thar hai cua
gene RASSF1A phai chira cac vi tri CG (Bang 1) dé phan biét duoc trinh tu gene bi methyl héa
hay khdng bi methyl héa (Hinh 2). Két qua khao sat cap mai thiét ké cho thiy déu thoa man cac
diéu kién co ban nhu chiéu dai nam trong khoang 18 - 25bp, nhiét d6 néng chay 1a 52 - 65°C. Tuy
nhién, trinh tu RASSF1A str dung dé khao sat da dwoc bién doi bisulfite cac nucleotide C khdng
thudc CpG sé& bi bién ddi thanh nucleotide T nén %GC sé& thap hon 50 - 60%; cac gia tri cua cac
mtrc nang luong hinh thanh ciu tric thir cdp nhu cau tric kep toc, tu bat cap va di bat cap déu co
gi tri 1on -9 kcal/mole. Khi tién hanh kiém tra d6 dic hiéu caa moi bang phan mém Annhyb thi
dbi vai cap moi unmethyl khdng bat cap hoan toan ma cé cac vi tri mismatch tai cac nucleotide C
thugc CpG do trinh ty di duoc bién d6i ma cac nu C thuoc CpG van giir nguyén. Vi vay, trinh tu
gene khdng xay ra sy methyl hoa thi C thudc CpG sé& bién doi thanh T, moi unmethyl s& bét cap
tt, khong lam anh huong dén tinh dic hiéu caa moi.

5. Két luan

Nghién ctru da thiét ké thanh cong cac cap mai sir dung cho phan tng Nested-MSP. Cu thé
1a 03 cap moi: mdi ngoai, mdi methyl va mdi unmethyl véi kich thuéc san pham khuéch dai lan
luot 1a 392bp, 200bp va 173bp. Két qua cua nghién ctru nay da cung cap dir liéu cho thuc nghiém
khao sét tinh chat methyl hda ciia gene RASSF1A bang phuong phap Nested-MSP trong UTVH.
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