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Linh vuc k§ thuat dwoc dé cap

Giai phép hitu ich thudc linh vuc cong nghé sinh hoc. Cu thé, giai phap hitu ich dé
cap dén chung ndm muc tring Phanerochaete sp. B68 thu thap tai nha miy gidy Bai
Bang, Phu Ninh, Phti Tho, Viét Nam, c6 kha ning sinh enzym phan hiy nhwa cay va kha
ning xt 1y nguyén lidéu dim manh gd nhim tng dung trong phan hity nhya cay ap dung
trong san xut bot gidy hoa hoc tay trang.

Tinh trang ky thuat cia giai phap hiru ich

G& duge ciu tao tir 3 thanh phan chinh 14 xenluloza (42-45%), hemixenluloza (20-
25%) va lignin (22-25%), ngoai ra ching con mét chira mot lwong nho 2- 8% thanh phan
céc chét hitu co nhu lipit va cac chat trich ly (extractive). Pang chi y nhat 13 cac chat
trich ly béo (lipophilic extractives), tirc 1a cac hop chit chiét duge trong dung médi khong
phén cuc, sau day goi chung la “nhya cay” vi chung c6 anh hudng 16n t6i qué trinh san
xudt bot gidy va gidy.

Trong qué trinh néu bt gidy sulfat, phan 16n cac chat nhua c6 thé xa phong hoa nhu
axit béo, axit nhua tu do, triglyxerit, steryl este phan tng véi xut, duge xa phong hoa va
tan vao trong dich nau. Tuy nhién & gd cting ty 1& xa phong hoéa ctia nhwa cay thip. Mat
khac, nhua da xa phong héa chi tan & dang keo ¢6 tinh én dinh twong ddi thip, nén c6 thé
két hop vdi cac thanh phan nhua khong xa phong hoa, rat d& két ta tao ra cin nhuya trén
bé mat cac bd phan cia thiét bi trong day chuyén khi diéu kién cta qué trinh san xuat (d6
pH va nhiét d6) thay ddi. Bén canh d6, cic hop chat trong nhya thudng tuong tic véi
nhau va véi cac hoéa chét trong qua trinh ndu bot va lam gidy, tao ra cin nhua (pitch
deposit). Cén nhya dinh vao céc ludi 16 rira lam gidm hiéu qua rira bot gidy. Nhya két
hop clng v6i cac chat vo co gdy dong can & cac thiét bi chung bdc dich den, nhit 13 thiét
bi chung bdc mang roi, 1am giam ning suat do phai dimg dé rira thiét bi va tiéu ton thém
nhién liéu. Nhua cay lién két vdi lignin trong dich den, két thanh méang day trén bé mat
bé, gay kho khan cho cong doan oxy hoa dich den. Mat khac, nhua cay trong bdt sau niu
va rira van c6 thé bam trén xo soi, can trd su lién két giita cac xo soi va lam giam do bén
cua gidy trong qua trinh xeo vi gy dirt gidy. Trong qué trinh tdy tring bot gidy, cic chat
nhua nay dugce tach ra va tich lily trong nuée trang, nhung d& két hop véi cac hoa chét

khac (nhu cacbonat canxi) tao thanh cac hat mau den bam 1én thanh duong dng, bé chta
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va bé mit cta céac thiét bi va c6 thé tao thanh mang 16n roi vao dong bot. Vén d& nay
cang tr& nén nghiém trong hon khi nha may cé mirc do tudn hoan nude san xuit cao. Cac
axit béo mach dai, nhwa béo mach dai va cac san phém oxy hoéa cua sterol 12 nhiing thanh
phin cua chat trich ly béo ¢6 xu huéng cao dé tao ra can nhya. Trong qué trinh san xut
bot gidy Kraft va tdy tring bing ClO; c6 t6i 80% axit béo cua gd keo van con luu lai
trong bot giéy téy tréng. Vi vay, bt giéy cua gS keo ¢6 kha niang tao can nhya rit cao
trong qua trinh san xuat gidy. Can nhua con lai trong bot s& lam giam chit luong cua san
phdm nhu d6m den, dut gy gidy, thing, mong (& vi tri c6 nhya cdy) va tao ra ving gidy
khong bam muc khi in an. Nhu vay, néu khong loai bod tdi da duoc nhua cdy trong cac
giai doan chudn bi va niu bot thi s& 1am gidm hiéu qua hoat dong cua thiét bi, giam chét
lugng gidy va hidu qua kinh t&. Mat khéc, nudc thai tir qu trinh san xuét chira cht trich
ly gb c6 thé ddc hai véi mdi trudng. Do c6 cAu triic bén vimg nén céc axit nhya it bi bién
d6i boi cac qua trinh phan huy hoa hoc va duy tri duge chu tric trong sudt qua trinh san
xuét bot gidy va thuong tao thanh cac keo tu ¢ trong nudc va gy anh hudng dén kha
ning sinh trudng va sinh san cua dong vat thiy sinh.

Dé giam cac vin dé nhwa cdy phat sinh trong qua trinh sin xuit gidy, c6 nhidu
phuong phap dé loai bo nhua cdy nhu: cac phuong phap truyén thong (lwu gitt gd hodc
dim manh tai nha may trude khi san xuét bot gidy (qua trinh xt 1y tw nhién). Tuy nhién,
thoi gian luu gitt kéo dai s€ lam giam d§ sang, nang suét va chét luong bot gidy do khong
kiém soat dugc tac dong cua vi sinh vat. Phuong phap sir dung héa chét (hut bam hodc
phéan tan cac hat nhua cay bang héa chét trong quaé trinh san xuét bot gidy va gidy). Tuy
nhién, can phai xtt 1y céc chit nhya va héa chét trude khi tai xir Iy nude rira hodc xa thai
ra mdi truong. Hién nay giai phap dugc quan tdm va phat trién 1a sit dung mot b loai vi
sinh vat d& diy nhanh va kiém soat qué trinh x ly nguyén liéu, hodc dung enzym dé xir
Iy bot gidy.

Trong ty nhién, vi sinh vat phan huy gd bao gdm ndm mdc, nidm dam
(basidiomycetes), nam dat gd (sapstain fungi), va mot sb loai khac. Trong giai phap nay
ching t61 d& cap dén nhém ndm muc tring. Tac nhan phan huy lignin va nhya cdy manh
trong diéu kién ty nhién nhd ¢6 hé enzym phong phi, chung xtic tic sinh hoc dé phan huy
lignin va cac chét trich ly nhya cdy ma lipaza va nam dat g6 khong phan huy dugc. X ly
nhwa bang phuong phap nay khong nhiing cai thién duge chét lugng bot gidy, cai thién

qué trinh sin xuat, ma con han ché dugc cac chat doc hai trong nude thai.
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Tai Viét Nam, cac nghién ctru vé st dung vi sinh vat trong xu 1y dam manh gb
cimg Keo va Bach dan dé loai nhya cdy méi chi duge cong bd boéi nhém nghién ctru cua
ching t6i. Trén thé giéi va Viét Nam chua c6 cong b nio v& nidm muc tring
Phanerochaete sp. B68 (chung ndm phan 14p tai nha méay gidy Bai Bing) ing dung trong
xtt 1y nguyén liéu dim manh gd Keo va Bach dan dé phan hity nhua ciy. Ching nim
cong bd ¢6 kha nang sinh trudng tdt trén nguyén liéu ddm méanh g6 Keo va Bach dan lam
giam ham luong nhya trong nguyén liéu gd Keo 1a trén 60% va g6 Bach dan 1a trén 77 %,
khong 1am giam hiéu suét thu hdi xenluloza sau 21 ngay xi 1y (hidu suét thu hdi bot 1a
50,3% tuong duong v6i déi chimg 1a 50,1%), ham lugng lignin con lai thip hon so véi
dbi chimg khong xtt 1y (xir ly 1a 18,3; dbi ching 14 20,1).

Ban chét k§ thudt cia gidi phap hiru ich

Giai phéap hiru ich dé xuét ching nadm muc trang Phanerochete sp. B68 thuan khiét
vé mit sinh hoc, c¢6 kha ning sinh trudng tt trén nguyén liéu dim manh g6 Keo va Bach
dan, 1am gidm ham lugng nhya trong nguyén li¢u g6 Keo 1a trén 60% va gd Bach dan 12
trén 77 %, khong 1am giam hiéu sudt thu hdi xenluloza sau 21 ngay xu 1y (hiéu suét thu
hdi bot 14 50,3% tuong duong véi dbi chimg 14 50,1%), ham Iugng lignin con lai thip
hon so véi dbi chimg khong xtr 1y (x Iy 1a 18,3; d6i ching 13 20,1) ¢ thé 4p dung cho
xtt Iy nguyén liéu dim manh true nau trong san xuét bot gidy hoa hoc tay tring. Cu thé,
giai phép hitu ich d& cap dén ching niAm muc tring Phanerochete sp. B68 dugc phén lap
tir ddm manh gd cua nha may gidy Bai Bang, Phu Ninh, Pht The, Viét Nam ¢6 kha ning
sinh tong hop enzym phan hily nhya cdy 1a sterol esteaza, laccaza va phan huy nhya cay
trong nguyén liéu gd, khong lam anh hudng dén ham luong xenluloza trong nguyén liéu
sau 21 ngdy xur ly. Viéc phan 14p va xac dinh ching do Phong Vi sinh vt dit - Vién
Cong nghé sinh hoc-Vién Han 1am Khoa hoc va Cong ngh€ Vit Nam tién hanh. Chiing
nam nay c6 trinh tu ving ITS1-5,8S-ITS4 véi kich thude 1a 650 bp nhu néu trong SEQ
ID NO: 1 va trinh tu nay dugc dang ky trén GenBank ma s6 MN263249 véi tén phan loai
la Phanerochete sp. B68
M5 ta vin tit hinh vé

Hinh 1. Anh chup khuin lac va hé soi nAm Phanerochaete sp. B68.

Hinh 2. Trinh ty vang ITS rADN cua ching Phanerochaete sp. B68.

Hinh 3. Anh ching nim Phanerochaete sp. B68 phat trién trén dim manh gd sau 7
ngay.
M0 ta chi tiét giai phap hiru ich



3204

Trong pham vi cua giai phap hitu ich, chung nam muc tring Phanerochaete sp. B68
thudn khiét v& mat sinh hoc s& dugc boc 16 18 rang & ddy thong qua cac phuong an thuc
hién giai phap hiru ich.

Giai phap hitu ich dé cép dén ching ndm muc tring Phanerochaete sp. B68 c¢6 kha
nang Ung dung trong xir Iy nguyén liéu dim manh gd Keo va Bach dan 1am giam ham
luong nhua trong nguyén liéu ma khong lam giam ham lugng xenluloza thu hdi trong
nguyén liéu. Chung Phanerochaete sp. B68 dugc phan lap tir dim méanh g6 cia Nha may
Gidy Bai Bang, Phu Ninh, Phu Tho, dugc md ta va dinh danh boi Phong Vi sinh vat dét -
Vién Cong nghé sinh hoc - Vién Han 1am KH va CN Viét Nam. Ching nim nay c6 trinh
ty ving ITS1-5,8S-1TS4 véi kich thude 1a 650 bp nhu néu trong SEQ ID NO: 1 va trinh
tu nay dugc dang ky trén GenBank ma s6 MN263249 véi tén phan loai 1a Phanerochete
sp. B68. Hién chung nim nay dugc luu giit tai Phong Vi sinh vt dat - Vién Cong nghé
sinh hoc- Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

Chung Phanerochaete sp. B68 dugc phéan 14p nhu sau: Phan dim manh gd c¢6 chia
t& bao nAm duoc thu tai bdi dim manh khu nguyén liéu nha may Gidy Bai Bang, Phu
Ninh, Phti Tho dwoc bao quan trong tdi ni 16ng, danh s va bio quan trong diéu kién 4°C
dn khi phan 1ap. Hinh Thai ndm khi phan 1ap c6 dang bdt bam st vao ddm manh go.
Phan b6t ndm thu thap duoc gat nhe mit trén va thu nhan phe“m nho bdt ndm va dit vao
dia petri ¢c6 méi treong thach cao malt 2%. Nudi cay & 28°C trong 3 + 7 ngay. Cét phan
thach tai dau sinh trudng soi ndm céch diu soi ndm nhin théy 2 mm. Chuyén phﬁn soi
nim sang dia thach cao malt 2% méi. Thu dugc nim muc trang Phanerochaete sp. B68.
Chung ndm phan 1ap dugc tich va danh s6 va kiém tra kha ning sinh tong hop hai enzym
phan hiy nhua 13 sterol esteaza, laccaza va danh gia sinh truong trén nguyén liéu dam
manh gd Keo va Bach dan, phan tich ham lugng nhya va xenluloza trén nguyén ligu sau
xtt 1y. Chiing Phanerochaete sp. B68 thu nh4n tir nha may gidy Bai Bang dugc danh sb
68, sinh téng hop enzym phan huy nhua sterol esteaza khoang 21,05 U/g g6 va laccaza
khoang 9,9 U/g gb sau 21 ngay 1 trén dam manh gd Keo va Bach dan, sinh truéng nhanh
trén dim manh gb Keo thir nghiém dugc lya chon phan loai dua trén dac diém hinh thai
vi trinh tw ving ITS — rADN dwa trén cip mdi ITS1  (5-
CTTGGTCATTTAGAGGAAGTAA-3") va ITS4 (5°-
CAGGAGACTTGTACACGGTCCAG-3’) theo chu trinh nhiét: 94°C trong 5 phut, 30
chu trinh (94°C trong 60 gidy, 53°C trong 60 gidy, 72°C trong 90 gidy), 72°C trong 10

phit, giit miu & 4°C. Téc gia tién hanh, nghién ctru dic diém hinh thai vé qua thé, hé soi,
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sinh 1y cua Phanerochaete sp. B68 va nghién ctru thoi gian xur ly nim trén nguyén lidu
dam manh gd Keo va Bach dan. Ching ndm ndy c6 trinh tw ving ITS1-5,8S-ITS4 véi
kich thuéc 650 bp nhu néu trong SEQ ID NO: 1 va trinh ty nay dugc ding ky trén
GenBank m3 s6 MN263249 véi tén Phanerochaete sp. B68, hién tai, ching
Phanerochaete sp. B68 nay dang dugc luu gilt tai Phong Vi sinh vét dat, Vién Cong nghé
sinh hoc.

D& dinh danh ching Phanerochaete sp. B68 theo giai phap hiru ich, tién hanh gii
trinh ty v6i cdp moi sir dung bao gm:

Mbi xudi: ITS1 (5'-CTTGGTCATTTAGAGGAAGTAA-3")

Moi nguge: ITS4 (5-CAGGAGACTTGTACACGGTCCAG-3")

Két qua giai trinh ty thu dugc trinh tu kich thude 1a 650 bp, két qua nay dugc dung
dé dinh danh bang cach st dung chuong trinh BLAST (https:/www.ncbi.nlm.nih.gov/)
dé so sanh cac doan gen 18S rARN trén ngan hang gen. Két qua cho thiy ching

Phanerochaete sp. B68 theo giai phap hitu ich thudc chi Phanerochaete chung B68, va
day dugc x4c dinh 1a mot ching méi va dang ki trén ngdn hanh GenBank ma s6
MN263249.

Trén mdi trudong cao malt, & nhiét do 30°C, khuén lac ching Phanerochaete sp.
B68 tron ddu, bé mit min, mau tring (chuyén sang phdt hong sau 7 ngiy), tao thanh dang
bt min trén dia sau 5-7 ngay nudi cﬁy. Soi ndm ngén, map, két chit vao nhau, tao dang
bot nAm. Mt dudi khuén lac mau tréng nga. Soi nim sinh truéng dat tdc d6 625 pm/h.
Khi nudi cdy trong mdi trudng dich thé cao malt 2%, ching nam sinh trudng tt, khong
sinh sic t6 ra méi trudmg. Cac hat pellet, hinh cAu tron, c6 mau vang nhat, kich thuée nho
(0 =1 -2 mm). Cac chung ndm déu c6 hé soi phat trién. Hé s¢i clia cac ching nam c6 2
trong 3 loai soi 1a soi dinh dudng, soi cing va soi bén. HE s¢i kiéu nay goi la dimitic. Soi
dinh dudng trong subt, vach méng c6 khéa (clamp) rd rang, c6 vach ngin dién hinh,
duong kinh ¢& 4- S5pm; soi cing & vung thit nim c6 véch rat day, khong thdy c6 vach
ngin t& bao, khong hinh thanh khoéa, duong kinh téi 6-12pum, rit hiém khi thiy phan
nhéanh; soi bén ciling ¢6 vach day, phan nhanh rd rét, khong thiy c6 vach ngin ngang,
nhidu s¢i ndm trong hé sgi tao thanh khoa (clamp connection). Chung phat trién trong dai
nhiét d9 tir 15 + 50°C, phat trién t6t nhét & nhiét d6 30-37°C, pH sinh truéng 3+9, t6t nhét
& 5+6. Theo giai phap hiru ich ching Phanerochaete sp. B68 khéc biét & chd, 1a chung
ndm muc tring (ndm bot) c6 kha nang sinh truéng nhanh tréﬁ nguyén liéu dim manh gb
Keo va Bach dan, didu kién 0 c6 do 4m 50%, & nhiét do phong (28-40°C). Nguyén licu
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sau xtr Iy 21 ngay duge nghién so b, xac dinh higu sudt néu bot thu hdi xenluloza. Xir Iy
nguyén liéu dim manh gd Keo va Bach dan véi ndm B68 khong 1am anh huéng dén ham
lugng xenluloza thu hdi (thong qua hiéu sut nau bot gidy bang phwong phap sulphat),
lam giam nhe lugng kiém du (ddnh gia thong qua tan kiém) va lam giam tri s6 kappa
(twong ung vaGi viée lam giam ham lugng lignin trong bot sau niu, dic biét lam giam
lwong chat trich ly nhua cay trén 60% ph hop cho sit dung dé tién dim manh cho san
xudt bot gidy hoa hoc tay tring.
Vi du thue hién gidi phap hitu ich

Céc vi du dudi day chi nhdm minh hoa cac phwong 4n thyc hién giai phap hitu ich
ma khong 1am han ché pham vi yéu cau bao ho cua giai phap hitu ich.

Vi du 1: Phan lap ndm muc trang Phanerochaete sp. B68 va anh khuén lac va hé sgi
cua chung Phanerochaete sp. B68

Phan ddm manh gd c¢6 chira t& bao nidm dugc thu tai bii dim manh cia nha may
Giy Bai Bing, Phu Ninh, Phu Tho dwoc bao quan trong ti ni 16ng, danh s6 va bdo quan
trong diéu kién 4°C dén khi phan lap. Hinh thai ndm khi phan 13p c6 dang bdt bam sét
vao dam manh gS. Phan bdt ndm thu thap dugc gat nhe mat trén va thu nhin phr;in nho
bot nam va dit vao dia petri c6 mdi truong thach cao mat 2%. Nudi ciy & 30°C trong 3 +
7 ngay. Cét phan thach tai ddu sinh truéng soi ndm cach diu soi ndm nhin thiy 2 mm.
Chuyén phe‘in sgi nAm sang dia thach cao malt 2% mdi. Thu duoc ndm muc tréng
Phanerochaete sp. B68.

+ Kiém tra dac diém sinh hoc

Céc ching nim dwoc nudi cy trén moi truong dia thach cao malt 2% & 28°C sau 2
— 7 ngay lay ra qua sat hinh dang, kich thuéc va mau sdc khudn lac. Lam tiéu ban va quan
st hinh thai t& bao dudi kinh hién vi do phéng dai 400 1dn. Tdc d phat trién hé sgi duge
tinh theo Schwantes & Salttler (1971). Cac dic diém hinh thai dugc nghién ctru theo
phuong phap ctia Trinh Tam Kiét (2011). Theo cac khéa phan loai vé dédc diém hinh thai
ndy, Phanerochaete sp. B68 duwgc xép thudc nganh phu ndm dam Basidiomycotina,
khuan lac tron déu, bé mit dang bot min, mau tréng (chuyén sang phét hong sau 7 ngay).
Soi ndm ngén, map, két chit vao nhau, tao dang bot ndm. Mit duéi khudn lac mau tréng
nga. Soi nim sinh trudng nhanh, dat téc d6 625 pm/h. Khi nudi ciy trong moi trudng
dich thé cao malt 2%, ching ndm sinh trudng tét, khong sinh sdc t6 ra moi truong. Céc
hat pellet, hinh cAu cAu tron, c6 mau vang nhat, kich thuéc kich thuéc nho (¢ = 1 - 2

mm). Cc chiing nam déu c6 hé sgi phat trién. HE soi cua cac ching nam c6 2 trong 3 loai
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soi 1a soi dinh dudng, soi cing va soi bén. HE soi kiéu nay goi la dimitic. S¢i dinh dudng
trong sudt, vach mong ¢6 khéa (clamp) 1 rang, ¢6 vach ngin dién hinh, dudng kinh c& 4-
Sum; soi cing & ving thit ndm c6 vach rat day, khong thdy c6 vach ngin té bao, khong
hinh thanh khoa, dudng kinh t6i 6-12pm, rat hiém khi thiy phan nhénh; soi bén ciing ¢6
vach day, phan nhanh 3 rét, khong thdy c6 vach ngin ngang, dudng kinh nhé hon, Nhiéu
soi ndm trong hé soi tao thanh khoéa (clamp connection). Ching phét trién trong dai nhiét
@ tr 15 + 50°C, phat trién tot nhit & nhiét do 30-37°C, pH sinh truong 3+9, tot nhit &
5+6. Khi nudi cy trong mdi trudmg dich thé, pellet ctia ching B68 c6 kich thuc nhé (¢
=2 - 3 mm). Ching sinh tong hgp enzym phan hity nhya cdy sterol esteaza khoang 21,05
Ulg gd va laccaza khoang 9,9 U/g g0 sau 21 ngay u trén dim méanh gé Keo va Bach dan.
Hinh anh soi ndm va khuan lac Phanerochaete sp. B68 duoc thé hién trén hinh 1.

+ Xac dinh trinh ty gen chung Phanerochaete sp. B68:

ADN tdng s6 ndm duogc tach chiét dua trén phuong phép tach chiét bang kiém
(alkaline extraction). 100mg soi nim da duoc rira sach, thu tir moi trudng nudi 1ong, duge
tron k§ voi 600ul dém TENS (10mM Tris-HCI pH 8, ImM EDTA; 1IN NaOH va 0,5%
SDS) trong dng eppendorf 1,5ml va i & 55°C trong 15 phut. Sau khi 0, d4 thuy tinh dugc
thém vao dé ph4 v& thanh t& bao nidm bang cach vortex bdn 1an mot phat véi thoi gian
nghi 1 phit trong d4 lanh giita cac 1an. P4 thuy tinh dugc loai bo bang ly tim. Sau do,
clorofom duge thém vao dich phé t& bao & trén véi ti 1€ 1:1, d&& & nhiét d phong 5 pht.
Hon hop trén duge ly tim 12500 vong/phit trong 15 phut ¢ 4°C, dich n6i duge hut vao
éng Eppendorf 1,5 ml méi. Tiép theo, iso - propanol lanh dwgc thém vao véi ty 16 1:1, Iy
tAm vé6i tbe do 15000 vong/phit trong 30 phut & 4°C, va loai bo dich ndi. Sau d6, két tia
ADN dugc rira 2 - 3 14n bang 500pl etanol 70% trudc khi dwge hoa trong 50pul dém TE.
Chét lwong ADN duogc kiém tra bang dién di trén gel agaroza 1%. Gen 5,8S rARN dugc
khuéch dai bang phan tng PCR tr ADN tbng sd st dung cip mdi BF (5
CTTGGTCATTTAGAGGAAGTAA-3") va BR (5’-CAGGAGACT
TGTACACGGTCCAG-3") theo chu trinh nhiét: 94°C trong 5 phut, 35 chu trinh (94°C
trong 90 gidy, 53°C trong 90 gidy, 72°C trong 120 gidy), 72°C trong 10 phut, gift mau &
4°C. San phim cia phan tng PCR dugc phan tich trén may doc trinh ty ABI PRISM
3100 Avant Genetic Analyzer, xir Iy bang phin mém SeqAssem version 01/2005 va
Sequencher version 4.0.5. Vung ITS 5,8S rADN cua ching B68 c6 do tuwong dong cao
(trén 98%) so v&i gen tuong Gmg cla cac chung thudc chi Phanerochete: Phanerochaete
cumulodentata 1E298935 (KP994359), Phanerochaete cf. australis RG2014
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(KJ8318974), Phanerochaete sp. JSP0011B3.2 (KR093843), Phanerochaete magloliae
(KP135089) (Bang 3.2). Két hop v6i cac dac diém vé hinh thdi, sinh 1y va sinh héa,
chung B68 duoc dat tén 1a Phanerochaete sp. B68. Trinh tu viung ITS1-5,85-ITS4 voi
kich thudc 650 bp nhu néu trong SEQ ID NO: 1, dugc ding ky trén GenBank ma s6
MN263249 véi tén phan loai 1a Phanerochaete sp. B68. Trinh tu ving ITS 5,8S rADN
cta chung Phanerochaete sp. B68 cling duoc thé hién trén hinh 2.

Vi du 2: Xéc dinh kha ning xir Iy nguyén liéu dim manh gé Keo va Bach dan dé
phan hiy nhya cdy trong dim méanh gd 4p dung trong san xuét bot gidy hoa hoc tay trang:

Dam manh gb Keo va Bach dan thu nhén tir nha may gidy Bii Bing, dugc xong

hoi trong 30 phut, dé ngudi va cho vao cac thi nilong va cdy 0,5 - 1% chung B68 va i &
nhiét 6 30-37°C. Kiém tra sy phat trién cia ching ndm trén gd, trich ly kiém tra ham
lugng nhya cdy con lai trong nguyén li€u bing phuong phép trich 1y trong axeton va nu
danh gia hiéu suit thu hoi xenluloza, danh gid ham lugng lignin thong qua chi s6 Kappa.
Soi nAm B68 phat trién t6t va nhanh chong bao boc dim manh gb sau 3-5 ngay b sung.
Ham lwong nhya giam trong nguyén lidu gb Keo 12 trén 60% va gd Bach dan 1a trén 77 %
va khong 1am gidm hiéu sut thu hdi xenluloza sau 21 ngay xir Iy (higu suat thu hdi bt 1a
50,3% twong dwong v6i ddi ching 1a 50,1%), ham lugng lignin con lai thap hon so véi
dbi chung khong xur Iy (xtr 1y 14 18,3; d6i ching 12 20,1).
Hinh 4nh soi ndm phét trién trén dam manh gb duge th_é hién trén hinh 3.
Hiéu qua dat dwgc cta giai phap hitu ich

Chung nidm Phanerochaete sp. B68 theo giai phap hitu ich dugc phan 14p tir dam
manh gS cua nha méy giéy Bai Béng, Phu Ninh, Phu Tho, Viét Nam c6 kha nang sinh
truong t6t trén dim manh gd Keo va Bach Dan va phan hiy chét trich ly nhya cdy trong
dim manh g Keo va Bach dan ma khong lam giam ham lugng xenluloza thu dugc trén
nguyén liéu, 1am giam ham lugng nhua trong nguyén liéu g6 Keo giam trén 60% va gb
Bach dan giam trén 77 %, ham lwong lignin con lai thdp hon so véi ddi chimg (xt 1y 1a
18,3; dbi chung 13 20,1). Piéu nay dwa ra kha ning tmg dung ching nam Phanerochaete
sp. B68 cho xir Iy nguyén liéu gb Keo va Bach dan dé phan huy nhua cdy trong dim
ménh trong cong nghiép san xuét bot gidy hoa hoc tay trang.
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YEU CAU BAO HOQ

1. Ching ndm muc tring Phanerochaete sp. B68 thudn khiét v& mit sinh hoc duoc
phéan 1ap tir dim manh gd ctia nha mdy gidy Bai Bang, Phu Ninh, Pht Tho, Viét
Nam c6 cac dac tinh sau:

- C6 kha ning sinh tong hop enzym sterol esteraza khoang 21,05 Ul/g g6 va
laccaza khoang 9,9 U/g gd sau 21 ngay t trén dim manh gd Keo va Bach dan;

- C6 kha nang sinh trudng va lam giam nhya cdy trong dim manh gd Keo va
Bach dan, nguyén liéu dim manh gd sau 21 ngdy x& ly véi ching nam
Phanerochaete sp. B68 ¢6 ham lwong nhya giam trén 60% véi g6 keo va trén 77%
v6i gb Bach dan;

- Ching ndm nay c6 trinh ty ving ITS1-5,8S-ITS4 véi kich thuée 650 bp nhu
néu trong SEQ ID NO: 1 va dugc dang ky trén GenBank véi ma s6 MN263249.

-10-
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Hinh 1. Anh khuén lac (a) va hinh thai hé thai (b)

-11-
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Hinh 2. Trinh tu vung ITS 5,8S rADN cua ching Phanerochaete sp. B68

e

61
121
181
241
3@l
381
421
481
541
5@l

cgtegtgacc
ggcatgtgcs
gasg8Ecese
tttaagaatg
ggctcteges
agtgaatcst
gtttgagtgt
aggtcgtgct
gatcgcttcg
cteaccghcc
cccgotgaac

tgcggegeat
cacctggcte
tctascaget
tasacctgeg
tcgatgsaga
cgaatctttg
catggtattc
ggttcctogt
gtgtgeteat
ttaagctegga

ttaagcatat

csttaacgag
stccactctt
cgctoggaag
tstaacgcat
BCECagCEaa
gscgeacctt
tcatoccttes
tgeatcagct
tetctgegec

-12-

tasctgaace
cascctctgt
cctteocctatg
ctstatacas
atgcgetaag
gegeteoectg
tascttttgt
cctcttaaat
gtegtegtgs
tgacatctgs
aggseBagas

ggttgtagect
scacttgttyg
ttttactaca
ctttcagcaa
taatgtgaat
gtattccggg
tatecgaagge
gtattagcgt
mgtaacstaa
cctcasstea
actaacsagg

ggcctotegs
tsgstcggea
ascgcticag
cggatctctt
tgcagaattc
gegcatgect
atggactigg
gegtgtaacg
gcttgogett
ggtaggacts
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Hinh 3. Anh nim B68 phat trién trén dim manh gd sau 7 ngay

-13-
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DANH MUC TRINH TU

<110> Vién Cong nghé sinh hoc, Vién Han Lam Khoa hoc va Cong ngh¢ Viét Nam

<120> Ching nim muc tring Phanerochaete sp. B68 thudn khiét v& mit sinh hoc

<160> 1
<210>1
<211> 650
<212> ADN

<213> Phanerochaete sp.

<400> 1

1
61
121
181
241
301
361
421
481
541
601

cgtagtgacc
ggcatgtgca
gaagggcgag
tttaagaatg
ggctctcgca
agtgaatcat
gtttgagtgt
aggtcgtgct
gatcgcttcg
ctaaccgtcc
cccgctgaac

tgcggaggat
cacctggctc
tctaacagct
taaacctgcg
tcgatgaaga
cgaatctttg
catggtattc
ggttcctegt
gtgtgataat
ttaagctgga
ttaagcatat

cattaacgag
atccactctt
cgctcggaag
tataacgcat
acgcagcgaa
aacgcacctt
tcatccttca
tgaatcagct
tatctgcgcece
caacttactt
caataagcgg

-14-

taactgaaca
caacctctgt
ccttcctatg
ctatatacaa
atgcgataag
gcgctccctg
taacttttgt
cctcttaaat
gtggtcgtga
tgacatctga
aggaaaagaa

ggttgtagct
gcacttgttg
ttttactaca
ctttcagcaa
taatgtgaat
gtattccggg
tatcgaaggc
gtattagcgt
agtaacataa
cctcaaatca
actaacaagg

ggcctctcgg
taggtcggca
aacgcttcag
cggatctctt
tgcagaattc
gagcatgcct
atggacttgg
gagtgtaacg
gcttgcgcett
ggtaggacta

60
120
180
240
300
360
420
480
540
600
650





