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TOM TAT

Trong bdi bdo nay chiing t6i cong bé cdc két qua tir viéc sir dung hé théng sac ky GPC va
sdc ky léng hiéu nang cao HPLC nham lam tang hiéu qua thu nhdn Lz-8 tw nhién (Lz-8 la mét
protein trong ho protein diéu chinh mién dich (fungal immunomodulatory protein -FIP)). Két
qua chi ra rang, qua phan tich Deconvolution tir HPLC cho thdy c6 mdt mass voi gid tri:
12420 +0.005 Da. Lz-8 kha giau Aspamgine (chiém 18.37%), tiép theo la Valin (9.79%) va
T hreomne (8.24%). Pong thO’l két qud ciing chi ra Lz-8 tinh sach tir phdn doan 1GPC thiéu
vang sw cé mdt ciia mot s6 amino acid nhw Half-Cystein, Methionine. Lz-8 thu nhdn duwoc cé
phan iing gdy tan cuc mdu dong ciia cd bon nhém mdu ngwoi, nhung khéng lam tan doi voi
mdu ciru, diéu Ny chitng to hoat tinh ciia loai protein nay. Sir dung phwong phdp HPLC chiing
16i thdy hiéu qua ly trich Lz-8 dat duwoc la 30%, cao hon phwong phdp truée ddy ciia Kino va
cong su (cs) (1989) sir dung hé thong sdc ky loc gel Sephadex G75 voi hiéu qua thu dwoc rat
thdp, chi khodng 5-10 mg Lz-8 tir 340 gram thé qua.

Tie khoa: linh chi, thu nhdn, sdc ky GPC, sdc ky HPLC, amino acid

*

1. Giéi thiéu cuu miii nhon trong linh vuc y - sinh hoc,

Ho ndm Linh chi (Ganodermataceac)  tap trung tac dong vao hé mién dich co thé
hién biét c6 hon 200 loai v6i nhiéu loai quy ~ c¢hong lai cac benh noi sinh ciing nhu cac
hiém nhu Linh chi chudn (Ganoderma  khangnguyén ngoai lai bat loi [1],[2],[3].
lucidum (Fr.) Karst) da dugc sir dung trong Vé thanh phan hoa hoc va cac hoat
linh vuc y dugc & Phuong Bong hon 2000 chét, hién nay da xac dinh dugc trong nam
nim nay (Stamets, 1993) nham diéu tri  Linh chi c6 khoang 119 loai triterpens va
nhiéu loai bénh khac nhau & nguoi nhu  nhiéu loai polysaccharide c6 gié tri nhu 1,3
bénh viém gan man tinh, cao huyét 4p, -D glucan dang duoc xem 14 yéu t6 méi co
cholesteron hoa mach mau, tiéu duong, tic  tac dung chéng ung thu. Cac nghién ctru
nghén dong mach vanh, hen suyén, viém  cua Kremar va cs (1999), Zhang va cs
loét da day.... (Hobbs, 1995). (2001), Tang va cs (2006), Qin va cs

Hién nay, viéc nudi trong nam linh chi ~ (2008)..., cho thdy cac hoat chét triterpens,
dé thu nhén sinh khéi va chiét xuét cac san  polysacchrides, va protein c6 ngudn gdc tir
pham tha cap dang 1a mot huéng nghién thé qua ndm Linh chi déu c6 mdi twong
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quan duong tinh véi cac dap tmg mién dich
co thé. Chang han, Tang va cs (2006) da
ching minh acid ganoderic T (AG-T) (mot
loai lanostane triterpenoid) ¢ loai Linh chi
chuin véi ham lwong 50 pg/ ml di c6 thé
gy tc ché dong té bao ung thu phdi 95 D
thong qua co ché apoptosis va giy nén su
nghi hoa chu ky té bao chi sau 4-8 h, trong
nghién ctru nay tac gia con cong bd AG-T
c¢6 kha ning didu chinh muc biéu hién cua
p53 va Bax (hai protein quan trong tham
gia kiém soat cac diém gidi han trong chu
ky té bao); hay Habijanic va cs (2001) da
chimg minh hiéu qua diéu chinh mién dich
cua polysaccharide ciing tr Linh chi d¢ 1én
kha ning ting sinh mot s6 dong cytokine
(TNF- va INF-¥).

Ngodi ra, ho protein diéu chinh mién
dich FIPs (fungal immunomodulatory pro-
tein) dang duoc gidi khoa hoc hét sirc chu y
trong viéc nghién ctru str dung diéu tri cac
bénh hiém ngheo. FIP dugc phat hién lan dau
tién ndm 1989 & loai Linh chi chuan (Kino va
cs, 1989) voi tén goi Lz-8 (FIP-glu) va cling
1a FIP dugc nghién ciru k§ nhét voi vai tro
nhu mét loai protein chdng di img phd rong
va diéu hoa mién dich, Qin va cs (2008) da
chimg minh véi ham luong 5 pg/ ml protein
Lz-8 da co thé lam té bao lach chudt ting
sinh t&1 149% con voi ham luong 10 pg/ ml
thi protein nay di chdng dugc phan tmg
ngung két mau ¢ ngudi. Cho t6i nay, FIP da
duoc tim thiy ¢ nhiéu loai nAm khac nhau tir
ném dugc liéu nhu linh chi dén ndm &n nhu
kim cham, ndm rom véi cing mot phuong
phép co dién nhu da phat hién ra Lz-8.

Sau khi cac protein FIP dugc phat hién
tdn tai tu nhién trong céc loai ném, cho to1
nay, cac gen ma hod da dugc xac dinh va
chuyén vao cic thé mang bao gom ca
prokaryote va eukaryote theo huéng DNA
tai to hop (reDNA) nhim nang cao hiéu
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suat tong hop cac protein FIP tai t6 hop
(reFIP). Tuy nhién, nhiéu nghién ctru cho
thiy khong nhimg hiéu suét thu nhan con
kha thap ma hoat tinh cac reFIP ciing kém
xa cac FIP ty nhién (Ko va cs, 1997; Lin va
cs, 1997; Jinn va cs, 2006; Li va cs, 2010).
Chinh vi vay, trong bdi canh chua tim duoc
mot hé théng hoan hao cac sinh vat chuyén
gen thi vi¢c tim moi truong thich hop cho
nudi cdy huyén phu thu nhan cac FIP tu
nhién van 1a moét huéng quan trong trong
trong nghién ctru dugc hoc.

Séc ky cot GPC két hop véi hé sic ky
long hi¢u nang cao HPLC da tré thanh mot
quy trinh t6i uu cho viéc tach chiét nhiéu
hop chat thién nhién nhu polysaccharide
hay protein. Lz-8 v&i ban chit 13 mét lectin
(dang glyco-protein) dugc xem la kha phu
hop voi hé théng sic ky nay. Sau khi thu
nhan hé soi tir két qua nudi cdy huyén phu,
chung t6i tién hanh ly trich protein dich.
Sau day 1a mot s6 két qua dat duoc.

2. Vat liéu va phwong phap

— Ching Linh chi do (G. Lucidum)
dugc cung cip boi cong ty TNHH ndm
duogc liéu Phu Truong An (huyén Long
Thanh, tinh Dong Nai).

— H¢ soi dugc thu nhan tur dich long,
nghién nho va rira nhiéu lan véi PBS
10mM sau d6 dem ly tdm 10.000 v/phut
trong khoang 10 phut.

— Thu dung dich va dong co trong diéu
kién lanh thang hoa lam giau protein

— Thu phéan doan c6 khdi luong 11-
15KD bang sac ky cot GPC.

* Cot Ultrahydrogel 500, kich thudc 7.8
X 300mm ( duong kinh 7.8mm, dai
300mm), kich thudc hat 10 pm.

* Pha dong: dung dich Tris-HCI 10 mM
pH 8

*Tbc d6 dong 1mL/phut.
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« Bau do RID (Refractive Index Detector).

* Quy trinh: mau sau khi dong c6 dugc
thém dung dich Tris-HCI 10mM pH 8 va
lic, ly tam va hut 1dy phan nudc tiém vao
hé GPC.

Xéc dinh hoat tinh LZ-8 bang phuong
phép gay dong mau trén méau ngudi va mau
ctru 5 ml méu mdi loai dem rwra v6i PBS 5
lan ly tam 5000 v/phat trong 10 phat loai
b6 huyét twong, dem thir hoat tinh vé6i 25ul
protein (phan doan I GPC) trong 25pul
gelatin 0,2%. U qua dém (12 gid) va xem
két qua.

— Xéc dinh khdi luong protein bang
phuong phap HPLC-MS

— Cot KommersiL C4, kich thudc hat
Sum, kich thudc 2.1X150mm. Pha dong:
Pha A: Tris HCI 0.01%; Pha B: acetolnitrin

— Thanh phan amino acid.

Quy trinh phan tich:

Théng s6 ky thudt

* Cot ZORBAX Extend C18, kich
thudc hat Spm, kich thudce 4.6 X 250mm

* Pha dong: pha A: 90%dung dich d¢m
pH 2.8 + 5% Acetonitril + 5% Isopropanol,
pha B: 20% dung dich dém pH 1.8+ 40%
Acetonitril +40% Isopropanol.

« Pau do UV budc song 250 nm.

* Téc d¢ dong 1mL/phit.

— Tién trinh: mAu sau khi thay phan
protein thanh cidc amino acid va tao dan
xuat duge hoa tan lai bang pha A va tiém
vao hé théng. Xac dinh thanh phan amino
acid dua trén phuong phap duwdng chuin
(kit amino acid)

3. Két qua va ban luin

Sau khi thu duoc h¢ soi véi sinh khéi
cao nhét tai pH 5.0 va 30°C (Nguyén Ba Tu
va cs, 2013) tir qua trinh nudi cdy huyén
phu, chung t6i tién hanh xac dinh sy c6 mat

ctia protein Lz-8 bang cac phuong phap sic
ky GPC va sic ky 1ong hiéu ning cao
HPLC sir dung dau do UV va MS.

3.1. Tinh sach Lz-8
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Hinh 1: Sdc ky cét GPC thu nhén
protein Lz8
Két qua cho chay GPC phat hién mot
peak c6 khdi luong trong khoang 11.000
Da -15.000 Da phu hop véi khdi luong
chung cua cic protein FIP di biét. Phan
doan sau khi thu nhan dugc dem thir hoat
tinh hemagglutination trén mau ngudi (A,
B, AB, O) va mau ciru dé khang dinh
protein dich da thu dugc. Két qua dugc
trinh bay trong hinh 1 & 2.
Quy trinh: 5 ml mau mdi loai dem rira
v6i PBS 5 lan ly tim 5000v/phut trong 10
phut loai bo huyét thanh, dem thtr hoat tinh
v6i 25l protein (phan doan I GPC) trong
25ul gelatin 0,2%. U qua dém (12 gio) va
xem két qua.

Hinh 2: Két qua thir hoat tinh
Hemagglutination phan doan I GPC
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Két qua thtr phan Gmg gy tan cuc mau
d6ng cho thiy phan doan I GPC d3 c6 phan
mg duong tinh 1am tan tit ca cac cuc mau
dong voi ca bén nhém mau ngudi (A, B,
AB, 0) trong khi am tinh véi mau ciru. Két
quéa nay chi ra ddy chinh 1a protein dich can
thu nhan Lz-8.

3.2. Khoi lwong protein

Sau khi xac dinh chinh xac phan doan I
GPC nhay cam véi phan ung hemagglu-
tination, ching toi tién hanh x4ac dinh trong
luong phédn tir protein dich bang HPLC-
MS. Két qua duoc chi ra trong hinh 3.
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Hinh 3. Két qud phé do MS ciia Lz-8 trong giai doan tich GPC phén doan 1
Ghi cha: Puong TIC

Két qua Deconvolution cho thdy c6 mot
mass v6i gia tri: 12420 £0.005 Da. Két qua
ciing cho thiy mass cua phan doan thu dugc
tr HPLC MS phu hop v6i khoang mass thu
dugc tr GPC (khoang 11.000 Da -15.000
Da) va ciing pht hop vé khéi luong chinh
xac cua peotein Lz-8 theo cac nghién clru ciia
Kino va cs (1989); Ko va cs (1997) nhung
hoi khéc so v6i khdi luong cua reLz-8 cia
Liang va cs (2009) véi khdi lugng 14.000 Da
bang SDS-PAGE va 12.722 bang ky thuat
MALDI-TOF-MS, hay trong nghién ctru ctia
Xue va cs (2008) lai cho thiy reLz8 co khdi
luong 17.000 Da...

Tu cac két qua trén cho thdy khéi
luong thyc té cua protein Lz-8 ¢6 su dao
dong tuy theo phuong phap tinh sach va
loai ty nhién hay hoang dai. Tuy nhién,
yéu t6 quyét dinh khang dinh chinh xéc
cO phai protein nay hay khong chinh la
thanh phﬁn, trinh tu cac amino acid va
hoat tinh sinh hoc.

3.3. Thanh phéin amino acid

Xac dinh thanh phan amino acid dwa
trén phuong phap duong chuan (kit amino
acid)

Két qua thu duge ¢ hinh 4 va bang 1.
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Bing 1. Thanh phan amino acid tir phan doan I GPC bang phirong phdp HPLC-UV

Amino acid % (W/W) Amino acid % (W/W)
Asparagine 18,37+ 0.15 Valine 9.79 +0.01
Threonine 8.24+0.15 Methionine 0.00 +0.00
Glycine 7.61+0.10 Arginine 3.40 +0.01
Serine 5.78+0.18 Trptophan 2.64 +0.07
Glutamic 5.43 +0.32 Tyrosine 5.23+1.01
Alanine 6.77 £0.15 Phenylalanine 6.00 +0.08
Half-Cystein 0.00 +0.00 Lysine 5.24 +0.03
Isoleucine 5.31+0.01 Histidine 0.00 +0.00
Leucine 5.56 £0.01 Proline 4.58+0.33

Tir cac két qua phan tich cho thiy Lz-8
kha gidu Asparagine (chiém 18,37%), tiép
theo la Valin (9.79%) va Threonine (8,24%).
Dong thoi, két qua cling chi ra Lz-8 tinh sach
tir phan doan 1GPC thiéu Véng su c6 mat cua
mot sb6 amino acid nhu Half-Cystein;
Methionine (trén thuc t& thi amino acid nay
van ton tai & ciu tric so cap, nhung khi hinh

thanh cu trac cap hai thi amino acid dau tién
1a Serine sé& bi acetyl hod nén khong thé lién
két v6i Methionine lam tach amino acid nay
ra); va tham chi con vang mat ca Histidine.
Két qua nay ciing phi hop véi cac cong bd
cua Kino va cs (1989), Tanaka va cs (1989),
Ko va cs (1995).

3.4. Ham lwong dwong tong sé
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Hinh 5. Két qua
phé MS xdic dinh
ham luwong dwong
cua phan dogn 1
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Két qua tir phan tich HPLC-MS thu dugc
ham lugng dudng tong s6 chiém 12.46%. Tir
két qua nay cho thiy ham luong duong kha
cao trong ndm linh chi, mat khac ban chét
Lz-8 1a mét lectin (glyco protein), diéu nay
gop phan giai thich tai sao viéc xac dinh
chinh xac khdi lwong Lz-8 gip nhiéu kho
khin. Trén thuc t& dd c6 nhiéu cong bd
khong thong nhat vé sinh khbi Lz-8 (Kino va
cs, 1989; Xue va cs, 2008; Li va cs, 2011).

3.5. Hiéu qud thu nhdn protein Lz-8

Theo nhiéu nghién ctiu (Kino va cs,
1989; Ko va cs, 1995; Hsu va cs, 1997; ...)
cho thdy hiéu qua ly trich cac protein tur
nhién thudc ho FIPs phu thudc cha yéu hai

220 230 240 250 miz

van dé: (1) ngudn vat lidu ndm 1a thé qua
hay h¢ soi, do vach té bao nam duoc phu
boi 16p kitin kha day nén viéc phé té bao s&
gip nhiéu kho khin tham chi lam bién tinh
protein dich din dén hiéu qua ly trich
khong cao; (2) phuong phap ly trich protein
FIP. Trén thyc té da c6 nhiéu phuong phap
dugc 4p dung nhu sic ky cot nhdi
Sephadex 75, sic ky trao d6i ion, sic ky
1ong cao ap véi dau do UV hodc MS...

Trong nghién clru nay chiing t6i sir dung
phuong phap sic ky 1ong cao ap voi dau do
MS va UV tur phan doan GPC. So véi céc tac
gia khéc thi phuong phap nay hi¢u qua hon
(két qua duoc trinh bay trong bang 2).
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Bdng 2. Hiéu qua thu nhdn protein FIP tir cac phwong phdp khac nhau

Loai Ngudn géc Nguén Khéi Lwong | Hiéu qua Phwong phap Tac gia/nam
FIP vat liéu lwong protein thu nhéan
mau thu nhan (%)
(gram) (mg)
FIP- glu | Ganoderma lucidum | Hé soi 340 10 13 Sephadex G-75 Kino va cs 1989
Séc ky trao ddi ion

FIP-fve |Flammulina velutipes | Thé qua 400 35 25 Séc ky trao ddiion |Ko va cs, 1995
FIP-wo |Volvariella volvacea | Théqua| 3000 115 32 Séc ky trao dbiion | Hsu va cs, 1997
FIP- glu |Ganoderma lucidum | Hé soi 500 39 30 Séc ky I6ng HPLC | 2012

Két qua bang 2 cho thiy, trén thuc té
cac phuong phap ly trich protein FIP tu
nhién tir cac chung nim vaAn chua hoan
thién, biéu hién 13 hiéu qua ly trich van con
thép mac du chung ta déu biét réng, hoat

v6i cac pha dong khac nhau. Nhu vdy, dé
nang cao hiéu qua tir HPLC thi can thay ddi
pha dong va tham chi ca cdt sdc ky trong hé
GPC trude khi dua vao HPLC.

4. Két luan

tinh cua protein ty nhién luén cao hon
nhi€u so voi protein thu dugc tr cac mo
hinh tai to hop.

Trong két qua nay, 1an dau tién dbi véi
Lz-8, hai hé sac ky GPC va HPLC di dugc
két hop va thu nhan thanh cong véi hidu
qua tang tor 13% (Kino va cs, 1989) lén
30%. Tur két qua phan tich trong luong,
thanh phin amino acid cua Lz-8 cho thiy
protein nay co6 trong lugng 12420 Da véi
cho thidy sy gidu Asparagine (chiém
18,37%), tiép theo la Valin (9.79%) va
Threonine (8,24%). Ddng thoi, két qua
cling chi ra Lz-8 tinh sach tir phan doan

Trong két qua nay, bang viéc str dung
phuong phap HPLC da gép phan cai thién
hiéu xuit ly trich tir 13% (Kino va cs, 1990)
lén 30%, nhung nhin chung so v&i céac
phuong phép gan day st dung sic ky trao d6i
in trén cac loai FIP khéc thi van chua cao hon
(FIP-wvo la 32%; FIP-fve 1a 25%) mdt cach
dang ké. Diéu nay co 1& con phy thude nhiéu
yéu 0, chéng han chf,mg nam, CE}Ch pha € 1GPC thiéu Véng suc ¢6 mat cia mot sb
bao, hay quy trinh thiét 1ap hé thong HPLC  amino acid nhu Half-Cystein; Methionine.

RECEIVING PROTEIN LZ-8 FROM SUSPENSOID FLUID CELLS OF REISHI
MUSHROOM (GANODERMA LUCIDUM) BY THE TWO TECHNIQUES OF
GEL PERMEATION CHROMATOGRAPHY GPC AND HIGH-PERFORMANCE
LIQUID CHROMATOGRAPHY
Nguyen Ba Tu®, Nguyen Thanh Thuan®, Nguyen Anh Dung®¥), Tang Cong Truong®
(1) Thu Dau Mot University, (2) The Department of Science and Technology of Binh
Duong province
ABSTRACT

In this paper, we are publishing the results from the application of the gel permeation
chromatography GPC and high-performance liquid chromatography HPLC to increase
receiving efficiency of natural Lz-8 (Lz-8 is a protein in the immune regulatory protein family
(fungal immunomodulatory protein FIP-)). Through deconvolution analysis from HPLC, the
results indicated a mass with value of 12420 + 0.005 Da. Lz-8 is quite rich of Asparagine
(accounted for 18.37%), followed by Valin (9.79%) and Threonine (8.24%). At the same time,
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the results also indicated that Lz-8 purified from 1GPC segments is lack of the presence of

certain amino acids such as Half-Cysteine; Methionine. The acquired Lz-8 had reactions which

caused blood clot-dissolving in the four types of human blood, but did not dissolve clots on
sheep blood. It showed the activity of this type of protein. Using the HPLC method, we found
that the achieved efficiency of extracted Lz-8 was 30%, higher than the method of Kino et al

(cs) (1989) which used the Sephadex G75 gel filtration chromatography system with very low

performance, only about 5-10 mg of Lz-8 from 340 gram of ascomata.
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