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(54) CHE PHAM SINH HOC KiCH THICH CAY DO BAU TAO TRAM HUONG

(57) Giai phap hitu ich dé cap dén ché pham sinh hoc kich thich ciy dé bau tao trAm
huong va phuong phap tao ché phim nay. Ché phim nay bao gém 50% ché pham cua
chung vi nAm Colletotrichum gloeosporioides (THI) va 50% ché pham cta chung vi khuan
Pseudomonas sp. (TH2), trong d6 chung vi nam Colletotrichum gloeosporioides va ching
vi khuan Pseudomonas sp. 1a tr 1x10° dén 1x10° CFU/g va thu duoc bang cach phan lap
va tuyén chon, duoc dinh danh bang phuong phap sinh hoéa va phuong phap sinh hoc phan
tr vi sinh vat sdng noi sinh trong cdy dé bau cé trAm hwong ty nhién va cay tao dau khi co
vi sinh vat noi sinh.
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Linh vwe ky thuit dwoc dé cap

Giai phap hiru ich thudc linh virc 14m nghiép, cu thé dé cip dén k§ thuat san xut
tao trAm hwong trong ciy d6 bau (tén khoa hoc Agquilaria Crassna Pierre ex Lecomte), cu

thé hon @& cép dén ché phdm sinh hoc kich thich cdy do bau tao trdm huong.
Tinh trang ky thuat cia giai phap hitru ich

Tur 1au, da biét cady doé bau, tén khoa hoc: Aquilaria Crassna pierre ex Lecomte
thudc 16p (Class): Magnoliopsida, by (Order): Myrtales, ho (Family): Thymelaeaceae v6i
hai (02) giéng (Genus): Aquilaria va Gyrinops véi gb ctia ciy d6 bau c6 kha ning hinh
thanh mot loai sin phdm dic biét goi 1a trAm hwong khi cdy bi tic dong tir bén ngoai nhu
sét danh, gi6 thdi gay, nhiém sau hai hodc ngudi hodc suc vat gay hai, s& tu tiét ra nhwa
cdy dé tram vao vét thwong cho lanh, nhung mét s§ trudng hop do nhim chan khuén, vét
thuong khé lanh I3n theo diing nghia, nén bét dAu qua trinh tao ra va tich liiy trim hwong.
Su tao tram huong trong tu nhién cta cdy do bau 1a su bién dbi cua cac phén tir gb do tac
dong bénh ly bédi vét nit gdy, su xdm nhdp cla céc loai nim.. .xay ra mdt cach tu nhién
nim nay sang nim khdc. Khi bi nhiém bénh & mdt viing nao d6 cdy sé& tich tu nhwa dén
day dé tu bang bo vét thwong, xem nhur mét kha ning tw dé khang dé chdng lai bénh nén

tao ra trim ky.

Trdm huong 12 mdt mit hang c6 gia tri kinh té cao, dugc sir dung trong cac linh
vuc nhu huong liéu my phém, lam chét dinh huong, diéu ché cac loai nuéc hoa héo hang

va xa phong tam cao cap, dugc li€u va trong nhicu linh vuc khac.

Pa tir 1au chét lugng trdm huwong ciia Viét Nam ndi tiéng trén thé gioi. Trdm
huong Viét Nam dugc thi truong thé gi6i wa chudng va mua véi gid rat cao trong khi do
ngudn khai thac trdm hwong trong tw nhién da can kiét va hién nay da sb ding cay trim
huong duoc tréng nhan tao.

Céch thirc tao trAm huong nhén tao thudng dugc tién hanh bang cich ngudi ta
thuong cét hodc khoan mot “vét thuong” trén than ciy dé bau rdi diing hoa chit hoic ché

phim dwa vao vét cit hodc vét khoan trén ciy d6 bdu nhim tao vét thuong trén ciy dé
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kich thich qua thdi gian gdm nhiéu nim s& két thanh trAm huong & gan vét thuong cta
cay.

Céch thirc tao trdm huong bing viéc bom héa chit vao cay do bau thudong din dén
nguyén lidu trdim huong c6 chit luong khong cao, bi nhi®m hoa chét khong an toan cho

viéc sir dung sau nay.

D4 biét, hién nay ché pham sinh hoc dé kich thich ciy d6 biu tao trAm huong dugc
ting dung béi vi ché phdm sinh hoc cho trAm huwong chét lwong tét hon, mii thom gan véi
trdim huong tu nhién hon. Vi du, c6 mét loai ché phim sinh hoc dung dé kich thich cy
dé6 bau c6 thanh phin gém hai nhém, trong d6 nhém thir nhét 13 bao tir cta hai loai vi
nim 1a Phialophora sp. va Fusarium sp. dugc san xuit dudi dang bdt khd mau tring; va
nhém thir hai 1a vt chit dinh dudng gdm tinh bot, dudng glucoza, potex. Ché pham nay
dugc san xuét va bao quan dudi dang dung dich 16ng, c6 mau nau nhat va mui thom dic
trung. Tuy nhién, ché phdm nay chua that s hiéu qua vi ty 16 thanh cong cua viée xt Iy
kich thich tao trAm hwong khong cao va mui thom cua trim hwong dugc tao ra tir ché

phim nay khéng c6 mui thom nhu trAm hwong tw nhién.

D3 biét, CN 105420146 A dé cap dén k§ thuat cdy tao trAm hwong nhan tao, theo
d6 nguoi ta lya chon mét trong céc loai vi khuén ndi sinh thuc véat hién c6 sau day: mot
hodc nhiéu loai trong s6 céac chi Pseudomonas, chi Enterobacter, chi Bacillus, chi
Agrobacterium, chi Pantoea, chi Methylobacterium sp., chi Streptomyces, chi
Streptoverticillium, chi Actinoplanes, chi Nocardia, Micromonospora, bom ciy cao ap
vao cay d6 bau. Nho viéc bom vi khuan ndi sinh véi cac chi vi khuin da néu trdm huong
két trong cAy khong bi nhiém hoéa chit nhu viéc st dung héa chét giy vét thuong cho cay
do bau, thé tich bd phan két tram huong dwgc ting cao ddi vé6i cdy do bau 1-3 nim, dién
tich & bd phan két tram huong c6 thé chiém 50-60% than cdy, 3-5 nam bd phan két trAm
huong chiém 60-80%, 5 nim trd 1én thé tich bd phan két trAm huong c¢6 ty 1& cao hon,

chit luong tt hon.

Nhuogc diém cia giai phap ndp theo CN 105420146 A thé hién & chd giai phap nay
chi st dung don thudn mot trong s6 céac chi vi khudn ndi sinh d& néu nhu chi
Pseudomonas, chi Enterobacter, chi Bacillus, chi Agrobacterium, chi Pantoea, chi

Methylobacterium sp., chi Streptomyces, chi Streptoverticillium, chi Actinoplanes, chi
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Nocardia, Micromonospora c6 thé 1am dién tich & bo phan két trAm huong trong cay dé

bau ting nhung ham luong trdm hwong trong cdy do6 biu lai khong ting.

Tai liéu CN 102302041 B ciing d4 st dung dung dich axit hiru co gdm axit formic
hodc axetic hozc hdn hop hai dung dich nay c6 d6 pH 1a tir 1,5 dén 3 vao phin gd cay do
bau [Aquilaria sinensis(Lour.)Gilg], sau d6 bom 1an luot hodc tron 13n cac loai chin
khuén, nhu Botryosphaeria rhodina, Hypocrea jecorina, Fusarium sp., Colletotrichum
gloeosporioides, Ampelomyces sp., Khuskia sp., Fungal endophyte sp.A 16,
Pestalotiopsis sp., Hypocrea lixii vi Chaetomium sp., kich thich cdy d6 bau san sinh trim
huong, bang cach nay san luong trAm huong tao ra trong dbi 16n.

Giai phap da biét nay thao tac don gian, gia thanh ré, thich hop véi viéc san xudt
tram huong nhén tao quy md 16n trén ciy do6 bau, c6 thé 1am cho cdy d6 bau san sinh
khdi lwong 16n trdm hwong mot cach hitu hiéu. Tuy nhién, nhugc diém cua giai phap nay
1a trdm huong van bi nhiém héa chét (cho dit 12 héa chit hitu co) sit dung dé kich thich

cdy d6 biu nén khong an toan cho viéc sir dung sau ndy nguyén liéu trAim huong.
Ban chit ky thuit ciia giai phap hitu ich
Muc dich ctia giai phap hitu ich 14 tao trim hwong trong cdy dé bau trdng nhén tao

khong bj nhiém héa chét, c6 chit lwong cao, c6 mui thom thanh dju nhu trAim hwong tir

nhién va nang cao ham lugng tram huong trong cay dé bau.

Pé dat dugc muc dich néu trén, giai phap hiru ich da d& xuit ché phim sinh hoc st
‘dung kich thich cdy do bau tao trdm huong bao gdm: 50% ché phim cua ching vi
nim Colletotrichum gloeosporioides (TH1) va 50% ché phdm cta ching vi
khudn Pseudomonas sp. (TH2), trong d6 ching vi ndm Colletotrichum gloeosporioides
va chiing vi khudn Pseudomonas sp. 1a tir 1x10° &n 1x10° CFU/g thu dugc bang cach
phan lap va tuyén chon, duoc dinh danh bang phwong phap sinh héa va phwong phéap sinh
hoc phan tir vi sinh vat séng noi sinh trong ciy dé bau c6 trim huwong tu nhién va ciy tao
dau khi c6 vi sinh vét ndi sinh.

Viée sir dung két hop ching vi nAm Colletotrichum gloeosporioides 14 loai nim
ndi sinh trong cdy do biu cé trdim huong ty nhién va ching vi khuan Pseudomonas sp.
noi sinh trong cdy c6 diu da tao ra hiéu ing bit ngd trong viéc ning cao ham lugng trim

huong trong cdy d6 bau va dic biét chit hrgng trim huong dugc hoan thién, trim huong
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c6 mui thom tiém cin gin véi trdm hwong thién nhién, gia tri thuong phim cia trAm

huong duoc gia ting dang ké.

Ché phdm vi sinh theo giai phép hitu ich da két hop ché phidm cta ching vi
nam Colletotrichum gloeosporioides va ché phim cta ching vi khuin Pseudomonas sp.,

trong &6 mdi ché pham dugce tao ra bang cach sau:

1én men nhan nhanh sinh khéi ching vi ndm Colletotrichum gloeosporioides va
ching vi khuén Pseudomonas sp. trong khoang thoi gian tir 35 dén 100 gio dé thu duoc
dich 1én men c6 méat do 1a tir 107 dén 10" CFU /ml, t&t hon 14 trong tir 48 dén 96 giv dé
dat mat d¢ 14 10° CFU/ml;

chudn bi chit mang 13 vét chat hitu co ¢6 18% dén 22% ngudn dinh dudng, pH= tir
6 dén 7, tbt nhat 1a pH=6,8; dua chit mang vao cic bao polypropylen; déng goi va hip
khir tring 14n 1 & nhiét d6 tir 90 dén 130°C trong khoang thoi gian tir 20 dén 30 phit, tdt
nhét 1a & 121°C trong 30 phut; dé qua tir 24 dén 48 gid, tot nhét 48 gid; va hip khir tring
14n 2 & nhiét do tir 90 dén 130°C trong khoang tir 5 &n 20 phut, tot nhit 1a & 121°C trong
30 phtt trong 15 phut, dé diet nhitng bao ti con sot lai; va

nhi®m dich 1én men néi trén véao trong cic bao polypropylen c6 chira chit mang
néi trén va @& sau 2 tudn thu dwgc ché phdm cua ching vi nim Colletotrichum
gloeosporioides (TH1) va ché phdm cua ching vi khuén Pseudomonas sp. (TH2) c¢6 d6
am 1a tir 40 dén 55%, tot nhét 1a 45%.

Ché phidm ctia ching vi nam Colletotrichum gloeosporioides (TH1) va ché phim
cta ching vi khudn Pseudomonas sp. (TH2) dugc tron thanh ché phadm sinh hoc dang
chit nhdo; va duge dong goi trong bao bac va bao quan trong didu kién thoang mét cho
sit dung tdt trong vong 3 thang.

Ché phadm vi sinh bao gdm chung vi ndm Colletotrichum gloeosporioides va
chung vi khuin Pseudomonas sp. dugc 1én men & ba clp.

MO ta vin tit hinh vé

Fig.1 1 so dd tao ché phim sinh hoc kich thich cdy d6 biu tao trdm huong theo

phuong an uu tién cua giai phap hitu ich.

MO ta chi tiét giai phap hiru ich
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Ching vi nim Colletotrichum  gloeosporioides va  ching Vi
khuin Pseudomonas sp. véi luong 1x10° — 1x10° CFU/g duge chon 1am gibng dé san
xuit ché phim theo giai phap hitu ich. Ching vi ndm Colechotrium sp. va vi
khudn Pseudomonas sp. thu dwoc biang cach phan lp va tuyén chon tir chung vi sinh vét
ndi sinh séng trén cdy do6 bau c6 trim huong tu nhién va cdy tao du khi ¢ sinh vat ndi
sinh, chéng han cay dau dau, cay oai huong, v.v., tiép theo s€ duoc dinh danh béng
phuong phép sinh héa nho st dung b Kit GAN + B-ID System cuia cong ty Microgen
(Anh) va phuong phép sinh hoc phan tir gidi trinh tu gen 16S rDNA va 28S rRND va tra
ctru trén BLAST SEARCH dé xac dinh chinh x4c tén loai cia ching vi sihh vét (trinh tu
gen da co trong ngan hang gen céc loai sinh vat trong tw nhién). Cac ching nay sau khi
thu dugc duogc luu giit va bdo quan tai Vién Sinh hoc nhiét d&i, Quan Tha BPirc, Thanh
phé H6 Chi Minh.

Nhur durgce thé hién trén Fig.1 12 so dd tao ché phdm sinh hoc kich thich cdy d6 bau

tao trAim hwong theo phuong 4n wu tién cta giai phap hiru ich.

Dudi déy, giai phap hiru ich s& duge mé ta chi tiét thong qua vi du thuc hién theo
cac phuong 4n wu tién c6 dua trén hinh v& gin kém. Nén duoc hidu rang, giai phap hitu
ich khong bi gi6i han theo cdc phuong 4n wu tién d6, ma giai phap hitu ich c6 thé duoc
sira dbi, cai bién va thay thé twong duong boi nhimng ngudi c6 hidu biét trung binh trong

linh vuc k¥ thuét tuong ing ma khong chéch khoi pham vi ctia gidi phap hitu ich.
Vi du thwe hién gidi phap hiru ich

Vi du 1: Phwong phap sin xuét ché phidm sinh hoc kich thich cdy dé bau tao trim

hwong

Chﬁng vi nam Colletotrichum  gloeosporioides ~ va  ching  vi
khuan Pseudomonas sp. véi lugng 1x10’ CFU/g duoc chon lam gidng dé san xuét ché
pham theo giai phap hitu ich, va ching vi nim Colletotrichum gloeosporioides va vi
khuin Pseudomonas sp. thu duoc bing cach phan 1ap va tuyén chon tir ching vi sinh vét
ndi sinh séng trén cdy dé bau c6 tram huong tw nhién va cdy tao diu khi .cc’) sinh vat ndi
sinh chéng han cdy déau dau, cdy oai huong, v.v.; tiép theo s& dugc dinh danh béng
phuong phép sinh héa nho st dung bd Kit GAN + B-ID System cta cong ty Microgen
(Anh) va phuong phép sinh hoc phéan tir giai trinh tur gen 16S rDNA va 28S rRND va tra
ctru trén BLAST SEARCH dé x4c dinh chinh x4c tén loai cia ching vi sinh vét (trinh tu

-6-
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gen da co trong ngan hang gen céc loai sinh vit trong tu nhién). Cac ching nay sau khi
thu duoc dugc luu giit va bdo quéan tai Vién Sinh hoc nhiét d6i, Quin Thu DPirc, Thanh
phd Hb Chi Minh.

Tiép theo chung vi ndm Colletotrichum gloeosporioides va ching vi
khuén Pseudomonas sp. 1x10 7 CFU/g dugc thuc hién theo quy trinh san xuét, cu thé trén

hai nhanh nhu dugc thuc hién trén Fig.1 véi cac bude nhu nhau, cu thé 1a:

Budc 1: 1én men nhan nhanh sinh khéi trong cac méi truong dugc cai tién va didu
kién thich hop ching vi ndm Colletotrichum gloeosporioides va ching vi
khuén Pseudomonas sp. & ba cip gidng riéng biét trong khoang thoi gian tir 30 dén 100
gio, t6t nhit 12 48 giv, dé dat mét do tir 107 dén 10" CFU/ml, t&t nhét 12 10° CFU/ml,

dich 1én men.
Cu thé la:

Chiing vi nim Colletotrichum  gloeosporioides va ching i
khuén Pseudomonas sp. & gidng cép 1 dwgc thuc hién trong éng nghiém, & gidng clp 2
dugc thuc hién trbng binh tam gi4c va duoc lic 150 vong/phut, va & gibng cip 3 duge
thuc hién trén thung gdy men; va
MBoi truong giit gidng cép 1:
- Vi khudn Pseudomonas sp.. NA (Cao thit: 1,5g/1; Cao nidm men: 1,5g/1;
Pepton: 5g/1; Nacl: 5g/l; Agar: 20g/1); pH = 6,8 £ 0,2
- Vi Nam Colletotrichum gloeosporioides : PGA (B6t khoai tay: 10g/l; Glucoza:
50g/1; Aga: 20g/1); pH=7,0 £ 0,2
MBoi truong ting sinh giéng cdp 2 va 3:
- Vi khuén Pseudomonas sp.: Cao thit: 1,5g/1; Cao ndm men: 1,5g/1; Pepton:
5g/1; NaCl: 5g/l; pH = 6,8 + 0,2
- Vi Nam Colletotrichum gloeosporioides : Bot khoai tay: 10g/l; Sucroza: 50g/1;
MgSO,. TH,0: 0,25g/1: KH,PO,: 5g/1; KNOs: 10g/1; pH = 7,0 £ 0,2

Budc 2: chuin bi chit mang 1a vét chét hitu co trong dat 13 than bun c6 tir 15% dén
25% ngudn dinh dudng, t6t hon 1a tir 18% dén 22%, c6 do pH= tir 6 dén 7, tot nhit 1a
pH=6,8, va c6 do 4m tiy chon sao cho ché phém thu dugc s& c6 do 4m 1a tir 40% dén

55%; tiép theo cho chit mang nay vao trong cac bao polypropylen; déng goi va hap khir
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tring 14n 1 & nhiét d9 tir 90 dén 130°C trong khoang thoi gian tir 20 dén 30 phut, tot nhit
12 & 121°C trong 30 phut; dé qua tir 24 dén 48 gid, t6t nhét 1a 48 gid; va hip khir tring 14n
2 & nhiét do tir 90 dén 130°C trong khoang thoi gian tir 5 dén 20 phit, t6t nhit 1a & 121°C

trong 15 phut, dé diét nhitng bao tr con sét lai.

Bu6c 3: nhiém 400ml dich 1én men thu duoc & budc 1 vio trong cic bao
polypropylen da duoc chuin bi & budc 2 sao cho ché phim thu dwoc c6 d6 4m 1a khoang
tir 40 dén 55%, tot nhit 1a 45%; va dé sau 2 tuin dé thu duoc hai ché phém vi sinh loai 1
(TH1) tir chting vi ndm Colletotrichum gloeosporioides va hai ché phdm vi sinh loai 2

(TH2) tir chting vi khuén Pseudomonas sp..

Buéc 4: phéi tron 50% TH1 v6i 50% TH2 dé thu dugce ché phém dang chit nhao;

va

Budc 5: dong géi trong bao bac ché phidm dang chit nhdo va bao quan trong diéu

kién thoang mét cho sir dung tit trong vong 3 thang.

Pem ché phdm d& hoan tit bom vao ciy do6 bau thong phuong thirc thong thudng,

két qua quan sat duoc sau 6 thang cdy d6 bau da cho trim hwong.
Hiéu qua dat dwgc ciia gidi phap hiru ich

V6i viéc phan 1ap va tuyén chon chung vi ndm va vi khuén séng ndi sinh trong ciy
d6 biu c6 trAm huong tu nhién va cay tao du khi c6 sinh vt ndi sinh thu duogc ching vi
nidm va vi khudn thich hop nhét c6 kha ning tao trim huong va ding dé tao ra ché phdm
kich thich tao trAm huwong. Trdm huong dugc tao ra tir ché phim nay c6 mui thom thanh
diu nhu tw nhién va dat ty 16 xi ly kich thich tao trAm huong cao hon 50 voi céc ché
phim va phuong phap tao trim hwong théng thudng.

Hon nita, vi ché phdm chira giai phap hitu ich c6 ching vi khuén ndi sinh nén sy
hinh thanh trAm huong trén cdy d6 bau tai cac vét thuong (18 khoan) nhanh va c6 sy lién

két nhanh giira cac vét thuong hon 12 loai vi nim.
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YEU CAU BAO HQ
1. Ché phdm sinh hoc kich thich ciy d6 biu tao trim hwong bao gém: 50% ché phdm
ctia ching vi ndm Colletotrichum gloeosporioides (TH1) va 50% ché phdm cta ching vi

khudn Pseudomonas sp. (TH2), trong do:

ching vi nAm Colletotrichum gloeosporioides va chiing vi khudn Pseudomonas sp.
1a tir 1x10° dén 1x10° CFU/g va thu dugc bing cach phan 14p va tuyén chon, dugc dinh
danh bing phuong phap sinh héa va phuong phép sinh hoc phan tir vi sinh vét séng noi

sinh trong cdy d6 bau c6 tram huong tu nhién va cdy tao dau khi ¢ vi sinh vat ndi sinh.
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Chiing Chung 4
Colletotrichum Pseudomonas sp.
gloeosporioides
A
Gidng cip 1 Gidng cép 1
(trong dng nghiém) (trong dng nghiém)
Budce 1
h 4 A 4
Gidng cép 2 Gidng cép 2
(trong binh tam gidc (trong binh tam giac
lic 150vong/phit) lic 150vong/phut)
v Budc 2 _ v
Giodng céap 3 i Giong cap 3
(thung géy men) Chuan bi (thung gdy men) v
chat mang
v va cac bao Y
Ché phim vi sinh 1 (THl)}i/ polylpropy\* Ché pham vi sinh 2 (TH2) I Bude 3
en
Phoi tron TH1:TH2 Budc 4
pH=16,8

Ché phim
vi sinh kich
thich tao
rAm hwong

Budc 5

Hinh 1

-10-
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Trinh tw ADN ctia chiing vi ndm Colletotrichum gloeosporioides

Két qua giai trinh ty gen 288
TTTGTACACACCGCCCGTCGCTACTACCGATTGAATGGCTCAGTGAGGCTTTCGGA
CTGATCTAAGGGAGGAGGCAACTCTTCCCCCTGGTCGGAAAGTTATCCAAACTCG
GITCATTTAGAGGAAGTAAAAGTCGTAACAAGGTCTCCGTTGGTGAACCAGCGGAG
GGATCATTACTGAGTTTACGCTCTATAACCCTTTGTGAACATACCTATAACTGTTG
CTTCGGCGGGTAGGGTCTCCGGACCCTCCCGGCCTCCCGCCTCCUGGGCGGUTCGOG
CGCCCGCCGGAGGATAACCAAACTCTGATTTAACGACGTTTCTTCTGAGTGGTAC
AAGCAAATAATCAAAACTTTTAACAACGGATCTCTTGGTTCTGGCATCGATGAAG
AACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAA
TCTTTGAACGCACATTGCGCCCGCCAGCATTCTGGCGGGCATGCCTAGTTCGAGCGT
CATTTCAACCCTCAAGCTCTGCTTGGTGTTGGGGCCCTACAGCTGATGTAGGCCCT
CAAAGGTAGTGGCGGACCCTCCCGGAGCCTCCTTTGCGTAGTAACTTTACGTCTCG
CACTGGGATCCGGAGGGACTCTTGCCGTAAAACCCCCCAATTTTCCAAAGGTTGA
CCTCGGATCAGGTAGGAATACCCGCTGAACTTAAGCATATCAATAAGCGGAGGAA
AAGAAACCAACAGGGATTGCCTCAGTAACGGCGAGTGAAGCGGCAACAGCTCAA
ATTTGAAATCTGGCCCTAGGCCCGAGTTGTAATTTGCAGAGGATGCTTTTGGTGCG
GTGCCTTTCCAAGTTCCCTAGAACGGGACGCCAGAGAGGGTGAGAGCCCCGTACA
GTTGGACACCCAAGCCCTTTGTAAAGCTCCTT

-11-
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Trinh tw ADN ctia ching vi khudn Pseudomonas sp.

Két qui gidi trinh ty gen 168
TCCTGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGAT
GAGAGGAGCTTGCTCTTCGATTCAGCGGCGGACGGGTGAGTAATGCCTAGGAATC
TGCCTAGTAGTGGGGGACAACGTTTCGAAAGGAACGCTAATACCGCATACGTCCT
ACGGGAGAAAGTGGGGGATCTTCGGACCTCACGCTATTAGATGAGCCTAGGTCGG
ATTAGCTAGTTGGTAGGGTAAAGGCCTACCAAGGCGACGATCCGTAACTGGTCTG
AGAGGATGATCAGTCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGC
AGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGATCCAGCCATGCCGCGTAT
GTGAAGAAGGCCTTCGGGTCGTAAAGCACTTTAAGTTGGGAGGAAGGGCTCATAG
CGAATACCTGTGAGTTITGACGTTACCAACAGAATAAGCACCGGCTAACTTCGTG
cC
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