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LOI CAM POAN

T6i xin cam doan ludn an: "Xay dyng b chiung ndm bao ngu co tiém ning
thuong mai" 1 cong trinh nghién ctru ciia chinh minh dudi sy hudng dan khoa hoc
cla tap thé huéng din. Ludn 4n sit dung thong tin trich din tir nhiéu nguén tham
khao khac nhau va cac thong tin trich din dugc ghi rd ngudn goc. Cic két qua nghién
ctru clia t6i duge cong b chung véi cac tac gia khac da duge sy nhét tri cua dong
tac gia khi dua vao ludn én. Céc s liéu, két qua dugce trinh bay trong ludn 4n 12 hoan
toan trung thuc va chwa timg duge cong bé trong bat ky mot cong trinh nao khac
ngodi céc cong trinh cong bé cia tac gia. Ludn 4n dugc hoan thanh trong thoi gian
t6i lam nghién ciru sinh tai Hoc vién Khoa hoc va Céng nghé, Vién Han 1dm Khoa
hoc va Cong nghé Viét Nam.

TP. H6 Chi Minh, ngay @9 thang /7 nam 2023

Tac gia ludn an

Pham Vin Loc



LOI CAM ON
Loi déu tién tdi xin duge bay to long biét on sdu sic TS. Pham Nguyén Dic
Hoang — Vién trudng Vién Cong nghé Sinh hoe Ung dung — ngudi thay da dinh hudng,
hd trg, dong vién, huéng din va tao diéu kién tdt nhit dé cho toi hoan thanh ludn én
tai Vién.

Téi xin trén trong biét on TS. Nguyén Hoang Diing - Vién Sinh hoc Nhiét doi
va TS. Hd Bao Thiy Quyén - Trudng Dai hoc M& TP. Ho Chi Minh — thdy, ¢6 da luén
tan tinh gitip d&, hudng din khoa hoc va dinh huéng nghién ciru cho t6i trong sudt qua
trinh t6i thyc hién va hoan thanh luén an.

Ludn an ndy duge hoan thanh tai Vién Cong nghé Sinh hoc Ung dung, tdi xin
chan thanh cam on Ban lanh dao Vién va cic can b Vién da ludén ung hg va tao moi
didu kién thuén loi dé t6i tap trung nghién ctru va hoan thanh ludn an.

Toi xin guri 101 cam on chéan thanh dén Ban Lanh dao Vién Sinh hoc Nhiét déi;
Ban lanh dao Hoc vién Khoa hoc va Céng nghé¢ cung céac thdy, cd va cdc anh, chi
chuyén vién Hoc vién da tan tinh hudng dan va gitip d& tao nhimg diéu kién t5t nhét
cho tdi trong thoi gian hoc tap va nghién ciru.

Toi xin giri 181 biét on dén Trudng Dai hoc Céng Thuong TP. HS Chi Minh da
hd tro va tao diéu kién cho téi hoc tap va nghién ciru.

Cudi cung, toi xin cam on gia dinh, ngudi thin va ban be da ludn quan tdm, hd
tro va dong vién trong sudt thoi gian qua dé t6i c6 thé hoan thanh t6t nhiém vu hoc
tap.

Téi xin trdn trong cam on!

Téc gia luan an

@/<

Pham Vin Ljc
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Ky higu/viét
tat/thuat ngir

Tiéng Anh

Dién giai

AFLP

Amplified Fragment
Length Polymorphism

Da hinh do dai nhan ban chon loc

Amyloid Bat mau véi thube thi ¢ iod

Basidia bam

Basidioles Tien dam

BE Biological efficiency Hiéu suat sinh hoc

Cheilocystidia Liét bao dinh

Cystidia Liét bao

Dimitic Cau trac hé soi bao gom ca hai
loai: sgi nguyén thuy va sgi cttng

ITS Internal transcribed spacer | Vung sao méa bén trong

Inamyloid Khéng bat mau véi thudc thir co
iod

Hymenium Vuing bao tang

Marker Chi thi

Monokaryon Pon boi

Monomitic CAu trac hé soi chi c6 mot loai sgi
nguyén thuy

PCR Polymerase chain reaction | Phan &ng chudi polymerase

PDA Potato dextrose agar Moi truong thach khoai tay
dextrose

PDB Potato dextrose broth Moi treong khoai tay dextrose

Pileipellis Hé soi mat trén mil nAm

Pleurocystidia

Liét bao bén

Pseudodimitic

Cau tric hé sgi gan giéng dimitic

LSU Large subunit Ving gen quy dinh tiéu phan lén
cua ribosome
SSuU Small subunit Vung gen quy dinh tiéu phan nho

cua ribosome

Subhymenium

Ving can bao tang

Trama

Thé nén

YBLB

Yeast bromothymol blue
lactose broth

Moi truong chira cao nam men,
bromothymol blue va lactose
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MO PAU

Viét Nam la quéc gia thudc khu vuc nhiét dé1 vai khi hau nong am quanh nam
va c¢6 nganh nong nghiép phét trién. Trit lwong phu pham cua ndng nghiép 16n véi
khoang 50 triéu tAn rom ra, 4 triéu tdn bd mia mdi ndm [1]. Bén canh d6, nganh ché
bién gd hang nim ciing thai ra mot luong 16n mat cwa. Véi trit lugng phu pham ddi
dao, trong nim duogc ky vong trd thanh mot nganh chu lyc cua nong nghiép. Tuy
nhién cho dén nay, sy phat trién ctia nganh nay van con han ché ca vé san luong va
sO loai nudi trong. Theo sb liéu cia FAOSTAT nam 2021, Viét Nam san xuét duoc
24637 tin nam céc loai [2]; san luong nay van chua dap ing du nhu cau trong nudc.
Mot s6 loai nAm duoc trong phd bién hién nay 13 nAm rom (Volvariella volvacea),
nam méo (Auricularia spp.), nAm bao ngu (Pleurotus spp.), nim linh chi (Ganoderma
lucidum) va nhong tring thao (Cordyceps militaris). Hang nim nudc ta nhip nhiéu
loai ndm khéc nhau, dic biét 1a cac loai sinh truéng trong diéu kién 6n dai tir cac
qudc gia nhu Trung Qudc, Han Qudc, Nhat Ban. Pé thuc day nganh trong ndm phat
trién, nhiéu giai phap da duoc thuc hién. Cac giai phap hién tai cha yéu tap trung vao
viéc dau tu md rong co so san xuat, trang thiét bi, quang ba san pham hay cai tién
nang suat dua trén kinh nghiém cua nguoi trong. Trong khi d6 dé cai tién nang suat,
can c6 nhitng giéng nam tot, nang suat cao, phi hop véi diéu kién nudi trong. Cac
gidng nAm nudi trong hién nay tai nudc ta ¢d nhiéu nguon goc khac nhau, da phan
gidng gbc duoc nhap tir nude ngoai, chi ¢6 mot so it chung nam dugc suu tam trong
nuéc. Thong tin vé giéng, niang suat nudi trong va chat lugng khong dong bo; chat
lugng phéi gidng khdng 6n dinh theo thoi gian, gibng nam sau mot thoi gian san xuat
bi thoai hoa. Do vay can phai c6 nhitng trang thiét bi chuyén dung dé bao quan, ciing
nhu phét trién cac k§ thuat bao ton, phuc trang giong; va can quan tam hon nita dén
cong tac lai tao, cai tién giong.

Nam bao ngu (Pleurotus spp.) hay ndm so 1a mot trong nhiing giéng ndm nudi
trong quan trong nhat cia thé gidi véi san luong xép & vi tri thir 2 sau nam huong [3].
Néam bao ngu khong chi c¢6 gia tri dinh dudng cao ma con chira nhiéu thanh phan co
hoat tinh sinh hoc cling nhu kha nang ing dung trong xur Iy moi truong [4]. Tai Viét
Nam, bao ngu 13 loai nam duoc trong phé bién dic biét tai khu viuc Pong Nam Bo.
Trong cac gidng nam bao ngu dang nudi trong, bao ngu xam va bao ngu trang la cac
gidng chu luc do phu hop véi diéu kién nudi trong va nhu cau tiéu thy cao cua thi
truong. Tuy nhién van dé gibng nim bao ngu chua duge quan tim ding mirc: chua
c6 bd suu tap giong chat lugng; gidng nam khi dua ra thi truong chwa c6 dy du théng
tin vé ngudn gdc, phan loai, ning suit; chat luong gidng khong dugc danh gia nén



khong 6n dinh va xuat hién cac ddu hiéu thoai hoa; cdng tac cai tién gidng chua dugc
chu trong.

Xuat phat tir thuc tidn trén, viéc xay dung bo suu tap cac ching nam trén co
s& théng tin vé ngudn gdc, dinh danh, da dang di truyén va dic diém cua céac chung
nam dang duoc san Xuat va tiéu thy pho bién s& tao nén tang ban dau cho nghién cau
rng dung. Bén canh d6 trén co sd bo suu tap ndy, viéc nghién cau lai tao, cai tién
gidng ciing s& dugc tién hanh thuan loi. Ngudn nguyén liéu quan trong cho cong tac
lai tao nay chinh Ia cac dong don bdi don nhan (monokaryon, goi tat 1a dong don boi)
clia cac giéng nam. Trong d6 viéc xac dinh kiéu bat cap, sang loc cac dong don boi
c6 cac dic diém phu hop dé lam nguyén lidu cho cac to hop lai 1a can thiét. Dé tai
nay tién hanh xay dung bo suu tap cac chung song nhan va dong don boi cua cac
gidng ndm bao ngu tring va bao ngu xam co tiém ning thuong mai: gidng nam cé
ngudn goc rd rang, xac dinh duoc chinh xéc tén loai, mot s6 chi tiéu sinh truong duoc
xéc dinh va phi hop cac yéu cau san xuat.
Muc tiéu nghién cuu:

Xay dung bo suu tap cac chung song nhan va dong don bdi clia cac giéng nam
bao ngu tring va bao ngu xam co tiém nang thuong mai.

Noi dung nghién cuiu:

- Thu thap va dinh danh cac ching nam bao ngu duoc nudi trong phd bién.

- Khao sat mot s ddc diém sinh hoc ciia cac chiing ndm bao ngu thu thap duoc.

- Thu thap va khao sat mot s6 dic diém sinh hoc ctia cac dong don boi cua cac
chang nim bao ngu.

- Thir nghiém phan nhom kiéu di truyén bat cip cac dong don boi bang mot sb
marker sinh hoc phan tr.

Nhitng dong gop méi cua lugn an:

1. Lan dau tién di cung cap thong tin c6 lién quan vé hinh thai, dic diém sinh
hoc, dic diém di truyén, sinh truéng va phét trién caa 10 ching ndm bao ngu
c6 tiém nang thuong mai thu thap tai c4c tinh phia nam.

2. Xay dung bo 80 dong don boi cua 4 chung nAm bao ngu véi cac théng tin vé
di truyén bét cip va sinh trudng.

3. Phan lap va danh gia tiém ning nudi trdng cua mot chiung nim bao ngu tu
nhién tai Lam Dng (ABI-F000261).



Chwong 1. TONG QUAN NGHIEN CUU

1.1. NGANH TRONG NAM
1.1.1. Lich sir, tiém ning va thuc trang

Nam I6n (macro fungi) 1a2 mot nhém trong giéi nim dé phan biét véi vi nim
(micro fungi). Pay 1a nhom bao gdm céc loai nam cé sy hinh thanh qua thé quan sat
duoc bang mét thuong. Nhém nam 16n bao gdom cac nidm an dugc (nAm an), nAm c6
gia tri duoc liéu va nhom nam doc. Tir xa xua con ngudi da biét thu hai nam trong tu
nhién dé sir dung trong doi song hang ngay. Theo thdi gian con ngudi da biét trong
nam. Nam 600, nAm meéo (Auricularia auricula) da duoc trong trén gd khuc tai Trung
Quéc. Sau d6 nhiéu loai nAm ciing d dugc con ngudi nudi trong nhan tao véi quy
md Ién [5]. Pén nay nganh tréng nim da phat trién rong khap trén toan thé gisi véi
san luong hon 44 triéu tan, ting gan 2 1an so véi ndm 2010 [2]. Cac quéc gia va khu
vuc ¢6 san lwong nam 16n trén thé gisi 1a Trung Quéc, An Do, Uc, Nhat Ban, Bic
My, Tay Au... Trong d6 Trung Qudc la qudc gia co san lugng 16n nhat véi hon 41
triéu tin (chiém hon 90% san luong toan cau). Sau loai nAm c6 san lugng cao nhat
chiém khoang 90% tong san luong 14 nim huong (22%), nim bao ngu (19%), nam
méo (18%), nam m& (15%), kim cham (11%) va nim rom (5%) [3].

Viét Nam la quéc gia nam trong khu vuc nhiét déi, khi hau quanh nim néng
am. Bén canh d6 khu vuc phia bac va mot s6 ving ndi cao ¢6 khi hau diu mat nén
nudc ta phi hop trong nhiéu loai ndm khac nhau, dic biét 1a cac loai nAm nhiét déi.
Pong thoi véi lugng phu pham ndng, 1am nghiép doi dao, Viét Nam duoc danh gia
c6 tiém nang 16n trong phat trién nghé trong nam. Sé lidu nam 2021 cho thay san
lugng ndm cua Viét Nam udc tinh hon 24 ngan tan (tang khoang 20% so véi nam
2010) vai nhiéu loai nAm khéac nhau trong trén khap ca nuéc [2]. Céc loai nam pho
bién duoc tréng 1a: nAm rom trong chu yéu tai Bong bang séng Ciru Long; nam méo
tréng cha yéu tai ving Pong Nam Bo; nam bao ngw, nam linh chi trong nhiéu ving
khac nhau. Ngoai ra mot sb luong nho céc lodi nAm khac ciing dugc trong tai cac dia
phuong c¢6 khi hau mat mé hoac trong cac nha trong diéu khién dugc cac diéu kién
sinh truong phi hop nhu ndm huong, nAm ma, nam hau thi, nhong tring thao [6]...
Vé cdng nghé, nganh trong nam chii yéu van ap dung céc cong nghé truyén thong,
trinh d6 co giéi hoa thap va nang suat chua cao. Tuy nhién hién nay mét s6 co so dau
tu cong nghé hién dai trong canh tac cac loai nAm c6 hiéu qua kinh té cao, dic biét
cac loai ndm sinh truong & diéu kién lanh.
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1.1.2. Céc van dé can giai quyét cia nganh tréng nam Viét Nam

Dé phat trién nganh trong nam tai Viét Nam mét cach hiéu qua, vé mat khoa
hoc va cong nghé can c6 maot giai phap tong thé. Trong d6 3 khau chinh 1a: gibng,
cdng nghé nudi trdng va sau thu hoach.

- Gibng: can c6 bo suu tap cac gidng dang dugc trong tai Viét Nam. Dong thoi
can khai thac cac giéng tu nhién bo sung vao b suu tap. Cac gidng ban dia c6 vai tro
rat 16n trong phat trién thanh giéng thuong mai pht hop véi khi hau nuéc ta. Ngoai
ra viéc nhap noi cac gidng tir nudc ngoai ciing nén dugc xem xét. Trén co sd bo suu
tap ndy, tién hanh dinh danh chinh xac va khao sat cac dic diém vé sinh ly, sinh hoa
va nang suat nudi trong. Trong dé chu trong phat trién cac phuong phap nhan dién
nhanh giéng nam dé chon ra gidng nam pht hop. Tur bo suu tap, tién hanh phat trién
ky thuat dé bao ton bo suu tap 1au dai, 6n dinh cac giéng cé tiém nang thuong mai;
cling nhu thiic day cac phuong phép cai tién gidng nim dé tao ra giéng c6 dac tinh
t6t. Bén canh d6 can quan tam dén céc giai phap cong nghé trong bao vé ban quyén
gidng.

- Nubi trong: chu yéu la nghién cau, ap dung cong nghé phi hop véi diéu kién
san xuat cu thé; da dang hoa co chét va cai tién cong thirc nudi trong. Bén canh do,
kiém soét sau bénh hai nAm la mot van dé can quan tam.

- Sau thu hoach: can xay dung bo tiéu chuan chat lugng nam; phat trién cac
phuong phap so ché bao quan phi hop, dong thoi phét trién cac san pham tir ndm dé
nang cao gia tri thuong pham ciing nhu chi déng san xuat.

Pong Nam B ndi riéng va khu vuc phia nam néi chung 1a ving trong diém
cua Viét Nam trong san xuat phdi giéng ciing nhu nudi trong nam. Tai dy c¢é nhiéu
viing tréng nam lau doi véi da dang ching loai nam nhu Long Khanh, Trang Bom,
Xuan Loc (Pong Nai), Cu Chi (TP. H6 Chi Minh), Dau Tiéng (Binh Duong) ... Bong
Nam B9 ciing 1a khu vuc chiém gan 40% co sé san xuat phdi nAm cuaa ca phia nam
(31/80 don vi tir Pa Néng trd vao) [7]. Luan an nay gop phan trong viéc xay dung bo
suu tap gidng nim bao ngu xam va bao ngu trang, hai nhdm nim bao ngu dang duoc
trdng phd bién tai khu virc nay.

1.2. GIOI THIEU VE NAM BAO NGU
1.2.1. Gioi thiéu chung

Nam bao ngu (Pleurotus spp.) 1a mét trong nhitng chi nAm nudi trong quan
trong nhat cua thé gigi. Chi nim nay khéng chi c6 gia tri dinh dudng cao ma con chia
nhiéu thanh phan cd hoat tinh sinh hoc va cac ¢ng dung khac trong linh vuc mai



truong [4, 8, 9]. Pic biét, ndm bao ngu chta nhoém chat lovastatin
(mevinolin/monacolin K), la chét tiém ning dwoc st dung 1am thube dé ha néng do
cholesterol trong mau [10-12]. Xét vé san lugng nudi trong, nam Pleurotus dung vi
tri thir hai trong cac loai nam dugc nudi trong nhiéu nhat trén thé gigi va ciing 13 mot
trong cac loai nAm nudi trong pho bién tai Viét Nam dic biét tai khu vuec Pong Nam
Bo.
Vi tri phan loai cua chi Pleurotus nhu sau [13]:
Gidi: Fungi
Nganh: Basidiomycota

Lop: Agaricomycetes

Bo: Agaricales
Ho: Pleurotaceae
Chi: Pleurotus

Loai dién hinh: Pleurotus ostreatus (Jacg.) P. Kumm. (1871).

Vi hon 25 loai dugc nubi trong trén toan thé gigi, chi Pleurotus 1a mot trong
nhitng chi nam trong da dang nhat. Chi nam nay phan bé rong ca khu vuc nhiét déi
va 6n doi [14]. Su da dang cua chi ndm Pleurotus con duoc thé hién & su khéac biét
vé genome cua cé4c loai. Hién tai, bo genome ciia mot s loai trong chi nay ciing da
dugc phén tich. P. pulmonarius cé bo gen khoang 39,2 - 39,9 Mb, 10848 - 11139
gen [15],12 nhiém sac thé [16]. P. ostreatus c6 bo gen khoang 35 Mb [17], 11875 -
12330 gen [18], 11 nhiém sac thé [19]. P. eryngii c6 bo gen khoang 49,9 Mb, 13213
gen [20], 10 nhiém sac thé [21]. Cho dén nay, quan hé di truyén ciing nhu viéc phan
loai céc loai thudc chi Pleurotus chua théng nhat. Singer (1986) phan loai cac loai
thudc chi Pleurotus gom khoang 36 loai [13]. Trong khi d6, Chang va Miles (2004)
cho rang chi Pleurotus gom khoang 50 loai [5]. Nguyén nhan khién viéc phan loai
nhoém nam nay trg nén phic tap va thuong xuyén bi nham I4n 1a do su da dang, thay
d6i hinh thai va diac diém phan bd rong khip. Ngoai ra, su phic tap nay c6 18 mot
phan do su phét trién nhanh cua nganh nudi trong nam. Rét nhiéu loai mai khi dua
vao nudi trong thuong mai da khong duoc dinh danh ky cang va duoc goi bang nhiing
tén khong chinh xac. Mot vai vi du 12 nim bao ngu xam trong cha yéu tai khu virc
chau A thudng duogc goi tén 1a P. sajor-caju nhung thuc chat 1a loai P. pulmonarius
[22-25]; hodc nim duoc goi P. florida thuc chat 1a loai P. ostreatus hoic 1a P.
pulmonarius [26, 27].


https://en.wikipedia.org/wiki/Nikolaus_Joseph_von_Jacquin
https://en.wikipedia.org/wiki/Paul_Kummer

1.2.2. Vong doi va dic diém di truyén giéi tinh

Chu trinh séng ctia ndm bao ngu dién hinh cho nhém niam dam bao gém hai
pha chinh: pha don nhan (monokaryon - n) va pha song nhéan (dikaryon - n+n). Hai
hé soi don nhan dung hop té bao chat véi nhau tao thanh hé soi song nhan cé kha
nang hinh thanh qua thé (tao mau/clamp connection) khi 2 hé soi don nhan tao dugc
kiéu hinh di hop & ca 2 gen diéu khién sy bat cap (AxBx, AyBy). Qua trinh giam
phan tao ra 4 kiéu bao tur (dua trén kha ning bat cap). Vong doi dién hinh cia ndm
bao ngu duoc trinh bay ¢ Hinh 1.1 va qué trinh tao bao tir xay ra tai thé dam duoc
trinh bay ¢ Hinh 1.2.

Nam bao ngu c6 kiéu di truyén di tan t cuc, nguyén tac bat cip caa nam bao
ngu duoc trinh bay trong Hinh 1.3. Véi hé théng bat cap tir cuc dugc diéu khién boi
2 nhan té bat cap A va B, cac phan mg tuong tac ¢ thé xay ra giita cac dong don
boi. Viéc xac dinh kha nang bat cip caa cac hé soi don boi trong lai chéo 1a giai doan
mét nhiéu thoi gian. Cho dén nay chua c6 phwong phap pho bién giup xac dinh kiéu
hinh cta 2 nhan té A va B trong hé soi don bdi ngoai phuong phap kiém tra kha ning
bat cap cua ting cip dong don boi mot cach ngau nhién.
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Hinh 1.1. Vong doi co ban cua céc 10di nAm bao ngu [28]
(1): Bao tiz; (2): ndy nam cua bao tir tao hé sei nam don nhdn; (3): dung hop
nguyén sinh chat hinh thanh sei nam song nhan; (4): dung hep nhan; (5): giam
phén tai dam tgo thanh bao ti dam.



Hinh 1.2. Qua trinh tao bao tir xay ra tai thé dam [5]

(1): Thé dam chita 2 nhdn chua dung hop; (2): Thé dam sau khi dung hop 2 nhan
(nhdn luéng béi); (3): Thé dam sau giam phan I; (4): Thé dam sau giam phan 11 (4
nhdn don boi); (5): Bao tur dam hiru tinh trueong thanh.

AxBx X AyBy (Cac dong don boi)

AxBx+AyBy (Dong song nhan, hé soi c6 mau)
|
Qua thé vai dam  (Dung hop nhan ¢ dam)
!
AxAyBxBy
1 (Giam phan)
Cac kiéu bao tir (n)
AxBX
AxBy
AyBXx (Céc cap phan ung tuong hop,
AyBy tao thanh hé sgi song nhan)

Hinh 1.3. Di truyén gigi tinh kiéu di tan t& cuc cia nam dam [5]

1.3. THU THAP VA GIU GIONG NAM

1.3.1. Thu thap

Thong thudng cac bo suu tap gidng co dugc tir cac nguon:

- Gidng gac tir cac vien nghién ciru, co quan heu trir giong:

Theo co s¢ dit liéu caa Hiép hoi Bao tang gidng vi sinh vat quoc té - WFCC
(The World Federation of Culture Collections) hién nay cé 768 co s¢ tur 76 nudc
thudc hé thdng nay [29]. Trong d6 mot s6 ngan hang gen c¢6 luu trir gidng nAm noi
tiéng trén thé gidi nhu: ATCC (the American Type Culture Collection) tai My; CBS
(The Dutch Centraalbureau voor Schimmelcultures/ Fungal Biodiversity Centre) tai
Ha Lan; NBRC (National Biological Resource Center), FMRC (Fungus/Mushroom
Resource and Research Center) tai Nhat Ban... Cac chung giéng thudc cac bo suu
tap nay co diy du thong tin co ban phuc vu cho nghién ctu, tng dung.



Viét Nam c6 3 bo suu tap thuoc hé théng WFCC 1a Bao tang gidng chuan vi
sinh vat Viét Nam (VTCC) thudc Pai hoc Québc gia Ha Noi, Bao tang gidng vi sinh
vat (VCCM) thudc Vién Han I1am Khoa hoc va Céng nghé Viét Nam va Bao tang
gidng vi sinh vat cong nghiép (VCIM) thudc Vién Cong nghiép Thuc pham. Trong
d6 VTCC bao quan nhiéu lodi nam soi va nim men. Tuy nhién, bao tang khéng tap
trung luu trir cac ching giéng nhdm nam 16n [30]. Hau hét cac nhém ndm an thong
thudng nhu bao ngu (Pleurotus sp.), ndam méo (Auricula sp.), nim rom (Vovariella
sp.) ... déu khong duoc luu trix tai bao tang. Tai phia nam, Trung tam Céng nghé Sinh
hoc TP. HCM d c6 b suu tap gidng vi sinh vat va da tién hanh bao quan duoc trén
150 chang vi nim va vi khuan... Tuy nhién mang nam 16n van chua dugc quan tam
nhét la c4c loai nam an thong dung nhu nAm rom, ndm bao ngur...

Ngoai ra, tai nhiéu don vi nghién ctru ciing c6 cac bd suu tap riéng, tuy nhién
nhin chung trong tinh trang duoc bao quan so sai, thiéu thong tin d6i chiéu, thiéu cac
thong tin vé nang suat, chat lwong giéng.

- Giong phan Idp tir giong thwong mai, nudi trong

Céc co sO san Xuat gidng ciing thuong lva chon cac loai ndm luu hanh trén thi
truong va tién hanh phan 1ap tir qua thé va giir gidng. Mot dang nguyén liéu khac
cling ¢6 thé phan lap duoc 14 soi to trong cac bich gidng hay bich phdi. Tuy nhién
thong tin vé ngudn goc gidng thudng khong day du.

- Phan ldp tir cac ching giong bdn dia

Pay 1a nhom duge cac co s nghién ctiru quan tam vi cac giong ban dia thuong
c6 kha nang thich nghi véi diéu kién khi hau cling nhu kha nang chdng chiu tot véi
cac tac nhan gay bénh. Tir cac ching giéng nay ngudi ta ciing tién hanh dinh danh,
danh gia va cac nghién citu vé nubi trong, chat lugng dinh dudng, hoat tinh sinh hoc
Va cac yéu té an toan. Cac giong phu hop c6 thé dua vao san xuat thuong mai. Nguon
gidng nay con 1a ngudn vat lidu quan trong cho cong tac lai tao, cai tién giéng. Tai
nuéc ta, mot vai chiung nim ¢ ngudn gdc ban dia da duoc thu thap, nghién ciu va
thwong mai hoa nhu chiing nam huong (Lentinula edodes) tai viing Langbiang (LAm
Pong) [31], chang nam bao ngu (P. cystidiosus var. blaoensis) tai Bao Loc (LAm
Ddng) [32], chung ndm linh chi (Ganoderma lucidum) thu thap tai phia nam.

1.3.2. Giir gidng

Gidng nam qua qué trinh cdy chuyén nhiéu lan hay giir giéng khong dung cach
thuong sé bi thoai hda. Mot sb biéu hién cua cua qua trinh thoai héa gidng nam cé
thé quan sat dugc nhu nhu toc do lan to yéu, giam ham lugng mot sb sac t va nghiém



trong nhat Ia giam nang suat nudi trong, tham chi khong ra qua thé [5, 33, 34]. Sy
thoai hoa cua gidng trong qué trinh giir giong cd thé do sy thiéu dinh dudng, giam
ham lugng oxy, tich liy cac chat doc, thay doi pH dan dén su thay doi cau tric va
tinh chat cua té bao. Bén canh d6 qua trinh giir gidng cling ¢ thé l1am xuat hién cac
dot bién. Ngoai ra, nhidm tap ciing 1a van dé lo ngai trong trong giir giong. Do vay
cac ky thuat gii gibng déu hudng dén muc tiéu: gidng van sdng sau thoi gian dai; giir
duogc cac dac diém di truyén, hinh théi, sy 6n dinh cc yéu té sinh Iy sinh héa va ning
suat nudi tréng; khong bi tap nhiém vi sinh vat [5].

Hién tai c6 nhiéu phuong phép gitr giéng nam khac nhau. Tuy theo ddi tugng,
diéu Kién, nguoi ta sé lya chon phuong phap phu hop.

Giir giong trong thoi gian ngan: cac yéu té anh huong |a tan suat cay chuyén,
moi trudng gitr gidng va nhiét do. Gidng khi lan day trong dung cu chira (ong
nghiém/vial) chira moéi treong phu hop (potato dextrose agar - PDA, malt yeast agar
- MYA, mushroom complete medium - MCM...) s& dat vao ta giir gibng & nhiét do
5°C (riéng nam rom 1a 15°C). Cay chuyén sau mdi 3-12 thang. Py 1a phuong phap
gitr gidng sir dung phd bién trong cac phong thi nghiém giit gidng cua cac don vi san
Xuat [35]. Ngoai ra nguoi ta c6 thé gitr gidng trén céc gia thé lam gidng nhu laa mién
[36], Itia mi [37].

Giir giong trong thoi gian dai: nguoi ta co thé sir dung riéng Ié hoic két hop
cac phuong phap: han ché dinh dudng, han ché oxy, dong kho, lanh sau hay giit trong
nito 1ong. Cac phuong phéap nay ¢ thé gidng on dinh tir 1-5 nam.

Phuong phap han ché dinh dudng: phuong an ndy dé xuat giir soi to nam trong
nudc cat vo tring & nhiét o phong trong 1-2 nam [38].

Phuong phap han ché oxy: twong tuy nhu phuong phép git gidng trén thach
nhung nguoi ta d6 thém mot 16p dau khoang vé triung trén méi treong thach o to
nam da lan day va c6 thé giir 6n dinh dén 2 nam [39-41].

Phuong phap dong kho: phuong phap nay phu hop cho gitr bao tir, khdng phu
hop cho gitr hé soi. Nudc trong bao tir s& duoc tach ra & nhiét do thap dudi ap suat
thdp trong cac may dong kho va sau dé duoc gitt trong dng ampoules. Phuong phap
nay ciing ghi nhan phu hop giit ¢én 4 nam cho ndm Cordyceps militaris [38].

Phuong phép lanh dén lanh sau: bao quan gidng nam & nhiét d6 lanh ngudng -
20 dén -80°C, c6 thé giir gidng dén 3 nam khi két hop mot sé chat chdng dong dé gitr
gidng [42-46].
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Phuong phép gitt giéng trong ni to long (-196°C): day 1a phuwong phap phl hop
dé giit gidng trong thoi gian dai hon 5 nam [35, 47-49].

1.4. PINH DANH NAM

Viéc dinh danh chinh xac tén nim c6 vai trd quan trong. Binh danh chinh xac
hd trg cho nhiéu linh vuc khac nhu bao quan ngudn gen, bao ton da dang sinh hoc...
Pay 12 budc dau tién cia qua trinh nghién ciru danh gia cac dic diém vé sau. Bé dinh
danh, phuong phap co ban 1a dya vao cac dic diém hinh thai (dai thé va vi thé). Bén
canh d6 nhiéu phuong phap khéc ciing duoc sir dung riéng Ié hay phdi hop dé xac
dinh loai.

Guzman da hé thdng cac phuong phap khac nhau dé dinh danh nam Pleurotus
theo Hinh 1.4.

1. Phan tich dic diém dai thé:

N Iy o> S——— > 2. Mau séc dau in bao tir
mau sac, ket cau, hinh dang 2

-4
v 4
3. Khao sét co chat
tir nhién

7. Phéan ti}:h sinh hoc
phan ti

&

CAC BUGC PINHDANH v )
4. Phan lap ching nam va lai véi
chung da dugc dinh danh

A

6. Khao sat sinh hoa )
< 5. Phan tich cac dac diém
b

A N
vi thé -

Hinh 1.4. C4c phuong phap pho bién dé xac dinh loai Pleurotus [27]
Theo d6, viéc dinh danh ndm nguoi ta st dung cac budc sau day:
1. Khao sat qua thé: mau sic cua cac phan, két cau, kiéu bé mat mii nam, vi
tri va bé mat caa cudng nam, cé hay khéng van trén cudng
2. Mau sic caa bao tir (dau in bao ti)
3. Co chat tu nhién
Phan Iap chang nam va cho lai véi ching da duoc dinh danh chinh xac
(khao st su trong hop loai)
5. Nghién cau cau tric vi thé cua qua thé
6. Phan tich dac tinh sinh hoa
7. Phan tich sinh hoc phén tir
Céc budc trén dugc tién hanh theo mot trat tw xéc dinh, sau khi da 7 buéc
ngudi ta rat ra méi lién hé va danh gia chung dé dinh danh cudi cing. Tuy nhién tay
theo diéu kién, muc tiéu, di trong ma mot s budc co thé duoc bo qua hoic mot sb
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loai c6 mot s6 diac diém rat dac trung chi can mot/mot sé budc 1a ¢ thé xac dinh
duorc.

Viéc dinh danh ndm bao ngu thong thuong s& ¢6 3 ndi dung: dinh danh bang
hinh thai (twong trng cac budc 1, 2, 3, 5, 6), dinh danh dya trén su tuong hop loai
(twong tng va&i budc 4) va dinh danh dya trén sinh hoc phén tir (twong ng véi budc
7).

1.4.1. Pinh danh dua trén cac dic diém hinh thai

1.4.1.1. Pdc diém chung cia cac loai thugc chi Pleurotus
Dic diém chung cac loai thudc chi Pleurotus duoc md ta nhu sau [50]:

Qua thé c6 cudng & giira, & mot bén hoac khong co cudng, nam gay muc goé
trén cay mot 14 mam hoic dwong xi, mot sé loai phét trién trén mat dat. Mi nam c6
16ng min dén tron lang; ria mép lac dau cuon lai. Vong c6 c¢6 hoic khdng, mot sé loai
¢ vong trén than. Phién nam kéo dai xudng cudng, hiém khi phan doi, mép phién rd
rang. Thit nam day dén rat mong, dang thit dén hoi am hoic nhay, thuong tré nén dai.

Bao tar mau trang hoac hong nhat, tron lang, inamyloid, ¢6 nhiéu dém mau
hoac khdng; hinh cau, hinh elip hoac hinh tru, hiém khi c6 hinh hat d¢au. Bam ngan
dén kha dai (11-)18 - 80 um, dai gip 2 dén 6 lan chiéu dai bao tir. Liét bao dinh c6
hoac khong, thuong ¢ mau nhon dén mau nhon-dinh tron. Liét bao bén c6 & mot s6
loai. Bao tang khdng day, viing can bao tang mong (5 um) dén day (50 um). Hé soi
to monomitic hodc dimitic véi soi nam lién két thudn gon, hiém khi phan nhanh; hé
soi nguyén thuy it nhiéu cang phong hoac khong, vach tro nén day & mot sé loai, 6
mAu ngoai trir mot s loai di thuong, cac té bao soi nam hiém khi dai toi 300 pm. Lép
nén caa phién duoc ciu tao boi hé soi giam dan, sau d6 1a dang dan xen, trong mét
sb trudng hop ¢6 cau trac hudng thm. Bé mit caa mi nAm duoc cau tao bai céc soi
nam hinh tia, & mot sb 1oai ¢6 soi ndm hinh liém don gian dén phan nhanh hoic it
phén nhanh, tao thanh l6p 16ng nhung.

Dic diém hinh thai mot sb loai phd bién trong chi Pleurotus duoc md ta trong
Hinh 1.5.
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Hinh 1.5. Bac diém hinh thai mot sb loai trong chi Pleurotus

I: P. ostreatus: A. Mii ndm; B. Bao ti#; C. Basidia; D. Hé soi cuia thé nén phién
nam; E. Hé sei cia cuong nam; F. Hé soi ciia mii ndm. Thuéc 1 = 10 cm cho hinh A;
thuoc 2: = 20 um cho hinh B—F [51].

I1: P. pulmonarius: a. Hé soi nguyén thuy vach mong; b. Hé soi nguyén thuy
véch day; c. Hé sgi 16p nén co cdu tric giong khung xwong, keo héa; d. Cum basidia;
e. Bao tw. Thucée = 10 um [22].

111 Lentinus sajor-caju (Fr.) Fr. (1838): a. Qud thé non [50]; b. Qud thé
truong thanh.,

IV: P. cystidiosus O.K. Mill: A. Tai nédm; B. Bao tiz; C. Pam; D. Cdu trdc hién
vi bao ti# vo tinh; E. Hinh thai sei ndm khi nudi cdy. Thwéc 1 = 30 um cho hinh B-
D, thuéc 2 =10 cm cho hinh A [51].

V: P. cornucopiae [52].

VI: P. djamor: A. Qud thé; B. Bao ti; C. Cheilocystidia; D. Thé nén bao tang
va bao tang; E. Hé spi mii nam; F. Hé sei cuéng nam. Thuéc 1 =5 cm cho hinh A,
thuoc 2 = 30 um cho hinh B — F [51].
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1.4.1.2. Mt sé ddc diém hinh thai phan bigt mét sé loai ndm bao ngw phé
bién tai Vigt Nam

Viéc phan tich bang hinh thai doi hoi phai quan sét ky ludng cac dic diém va

dbi chiéu véi cac khoa phan loai. Tuy nhién, qua cac mé ta [22, 50, 51, 53-57], mot
s6 l0ai ndm bao ngu pho bién co thé phan biét bang cac dic diém dién hinh.

P. citrinopileatus: mau sic vang twoi dic trung cua qua thé, cudng phan nhanh;
ti 1& chiéu dai trén chiéu rong cua bao tir (Q) = 2,6 [58].

P. djamor: mau hong cua tai nAm khi con non; c6 liét bao, Q = 2,8 [51].

P. cornucopiae: phién nim kéo dai tir mii nim xudng dén chan cubng nam,
tai cuéng cac phién ndm tao thanh cac go ndi voi nhau giéng nhu mang ludi;
Q =1,8-2,3 [56].

P. cystidiosus: bé mat mii nam c6 nhiéu vay nho mau nau den hinh thanh khi
bé mat bi nut, ¢6 bo cudng bao tir mau den rat dic trung khi to nAm phét trién;
Kich thudc bao ti 1on: 12-16 x 4,0-6,0 um [59], Q=3,0 [60].

Lentinus sajor-caju: dic trung 1a co6 vong cd; Cac tac gia trén thé gigi chap
nhan tén nam P. sajor-caju chinh 1a mot déng danh cua loai nay [61]. Con loai
bao ngu xam dang duoc trong phé bién hién nay va duoc goi tén la P. sajor-
caju thuc chat 1a loai P. pulmonarius [22-25].

P. pulmonarius: mil nAm mau xam, tai nAm mong, véi cac van soc dic trung
phan ria mil nAm tao hinh gon séng khi vé gia.

P. ostreatus: loai nay c6 nhiéu phan loai dudi loai nén loai nay c6 nhiéu mau
sac khac nhau caa mil ndm (trang, tim, xam...). Dic trung 1a tai nam 16n, day;
khong cd liét bao. Phac hop P. ostreatus bao nhiéu loai c6 dic diém co ban
giéng nhau nhu P. columbinus, P. spodoleucus, P. salignus, P. floridanus, P.
abieticola, P. placentodes [13, 23, 26, 27, 61-64].

Phan biét giira P. ostreatus va P. pulmonarius: ngoai nhiing dic diém bén
ngoai co thé quan sat duogc, dic diém vi thé gidp phan biét Ia hinh thai bao tu.
Ti l¢ gitra chiéu dai/chiéu rong cua bao tir (Q) c6 su khac biét gitra hai loai. Q
cua loai P. pulmonarius thap hon Q cua loai P. ostreatus. Mot s6 théng tin vé
gia tri Q nhu sau: Q cua P. ostreatus: 2,8-3,1 [60]; 2,7 — 2,8 [65]; P.
pulmonarius: 2,1 [66]; 2,2 -2,7 [60]; 2,3 -2,8 [65].

1.4.2. Pinh danh dya trén su twong hop loai
Nguyeén tic ctia phuwong phap nay 1a: cho hé soi loai nAm can dinh danh lai voi

c4c loai nim cua chi Pleurotus da xac dinh tén loai. Nhimng loai khac nhom twong
hop s& khong lai duoc véi nhau [67]. Cac dir liéu vé su twong hop lodi c6 gia tri khéng
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chi d6i véi cac nha phan loai hoc ma con ddi véi cac nha tao giéng. Cac thong tin nay
gilp cé&c nha tao gidng xac dinh duoc gisi han di truyén caa céac cap lai va lya chon
phuong phap phu hop. TUy theo bo suru tip ma sé nhom tuwong hop loai s& cong bd
khac nhau. 3 nhém twong hop tai Bac My va 11 nhém tuong hop tai chau Au da duoc
cong bd [23, 26]. O cac gidng Chau A, cac tac gia da tién hanh lai gita hai dong don
boi (mon — mon) va gitra mot dong song nhan va mot dong don boi (di —mon) cua 24
gidng nam bao ngu va c6 két qua theo Hinh 1.6.

P oostreatus

- ; D .
P osireatus var. columbinus | | I ostreatus var. columbinus

P djamor | bl e djamor
P, flabellatus [+ +]+ P flabellatus

E pulmonarius | - - | P pulmonarius

P eugrammus | — | — | = | = | + | P eugrammus

F Sugrammus var, brﬁ"b'!‘&"f?r):i'!!.‘f . i |- - T P SUZrammus var. bmw’.rpoms

P safor-caju | — | = | - + + | P sajor-caju

Porapidus | - | - | - | -

T
f + | P sapidus
Psp florida | — | = |- |- |+]|+
T

+
+ | + | + | P sp florida
+ |+ | + | + | P opuntiae

P opuntiae | = | —| = |

i calyptratus | — | — - - I P calyptratus

P cornucopiae | — | — | — | - | — =1 -1 I cornucopiae

P cornucopiae var. citrinopileatus | — | — il il ittt Ml | — | + | P cornucopiae var. citrinopileatus

P corticatus L=l =1-|=-|=|=1=1=1=|=1=1=|~|P corticatus

Peystidiosus | = | = |- |- |=|-|-1-|-|-|-1-|-]-]- P cystidiosus

r t
P abalonus | — | = | — | = | - - -1-1 -1 ===+ | P abalonus

Pdryinus | - |- |- |- | - J I e e e e e e e e e T

Peryngii | — | —| - | - | - -1-1- L= -1=|-1-|-|Perngi

P nebrodensis | — “l=1-1-1-1-1- - -| = = | = | = | P nebrodensis

f_’.__mhrrr}nmsrr'am{nrus - - - - 1 - |_.— - - - - | - - - - - - - - I .FJIJHO"{'C‘S”'{T“Jf”{?“\q

~ Prhodophyllus | = | - | = |- | =|=|=-|=-|-1-|-|=-1-1-|-1-|-|-1-1|-]+| P rhodophyilus

P osireatorosens | = | — | = |- |- |- —-|—-|—-|~]|~- =|=|=|=|=|=]|+|+| P ostreatoroseus

cpee | | 2| p| _p| _p| o] _o| _b| _b| _o|_p|_o| _o|_o|_p|_ol_r|l ol ol _o| _prlp
P smithii | - i i i i il i i il i il i i i B i il il Bl P smithii

Ru!imriu.c———-éii————————————'————"’|

Hinh 1.6. Két qua lai mon—mon va di-mon giita cac loai Pleurotus [68]
Ddu +: twong hop lai mon—mon; ddu - khéng twong hop lai mon - mon; D:
khong twong hop lai di —mon.

Dua trén trén két qua nay cac gidng nam trong nghién ctru duoc xép vao 12
nhom theo Bang 1.1.

Phuong phap ndy ciing dung dé xac dinh cac nhém Pleurotus & New Zealand
[66]; cac loai trong nhém P. cystidiosus [69]. Trong moét vai truong hop phuong phap
nay phan tach duoc ca hai loai khong thé phan tach duoc bang sinh hoc phan tir hoic
hinh thai: P. sajor-caju va P. pulmonarius [70]. Tuy nhién cé quan diém cho rang hai
loai nay van khong phan tach dugc [68]. Cac thong tin nay c6 nhiéu mau thuan; diéu
nay cé thé do chung nim ciia céc nghién ctu trén 1a khdng thdng nhat, hoic sy nham
Ian cuia cAc tac gia trong dinh danh loai P. sajor-caju va khai niém loai trong gidi nam
cling twong ddi da dang. C6 3 quan niém vé loai (species) trong nhém nam: loai hinh
thai (morphological species), loai kiéu gen (phylogenetic species) va loai sinh hoc
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(biological species) [71]. Cac tac gia cling cho rang nghién ciu vé hé théng bt cap
(mating system) 13 twong ang vai loai sinh hoc va phii hop cho phan loai nam.
Bang 1.1. Cac nhom khong twong hop cua chi Pleurotus

Loai Loai dong danh/Duéi loai Nhom khéng
twong hop
P. ostreatus P. ostreatus var. columbinus I
P. djamor
P. flabellatus
P. pulmonarius P. eugrammus ]
P. eugrammus var. brevisporus
P. sajor-caju
P. sapidus
P. sp. florida
P. opuntiae
P. calyptratus Il
P. cornucopiae P. cornucopiae var. v
citrinopileatus
P. corticatus \Y/
P. cystidiosus P. abalonus VI
P. dryinus VIl
P. eryngii VIl
P. nebrodensis IX
P. salmoneostramineus | P. rhodophyllus X
P. ostreatoroseus
P. smithii XI
P. ulmarius XII

1.4.3. Pinh danh dya trén céc trinh tw bao ton
Phuong phap dinh danh bang dic diém hinh thai 12 nén tang cia qua trinh dinh
danh. Tuy vay hinh thai cua nam (kich thuéc, mau sac, hinh dang. ..) thay d6i bai anh

huong caa cac yéu to moi truong va nhiéu loai c6 quan hé di truyén gan kho xac dinh.
Pong thoi phuong phap nay doi hoi nha phan loai phai c6 trinh do chuyén mén va
can nhiéu thoi gian dé xt Iy mau va so sanh véi cac khda phan loai khac nhau. Do d6
ngudi ta da phat trién phuong phap dinh danh hd tro duya trén phan tich di liéu cac

gen bao tdn. Phan 16n phuwong phap phén loai thuoc nhom nay déu sir dung céc trinh
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tu bao ton nam trong gen ma hoa cac RNA cua ribosome (rDNA) va mot vai gen ma
h6a mot s6 protein dic biét khac.

Gen ma héa RNA cua ribosome (rDNA) dong vai tro quan trong trong cac
nghién ctru dinh danh va phat sinh loai. rDNA c6 lién quan mat thiét tai qué trinh tién
hoa va dic biét khdng ma hoa cho bat ki protein nao. Cac gen rDNA c6 dén hang
tram ban 1ap lai, nam cach nhau boi cac viing khdng phién ma NTS (non transcribed
spacer), tao thanh mét viing phirc hop nam trong nhan. Phan 16n rtDNA tuong d6i bao
t6n nén dugc xem 1a co sé dé tim ra su twong dong va khéc biét khi so sanh cac sinh
vat khac nhau. Thanh phan mot rDNA bao gém: ba trinh tue ma hda 18S, 5.8S, 28S
rRNA va hai viing sao ma bén trong ITS1, ITS2 (internal transcribed spacer) nim
phan céach cac trinh tw ma hoa. 1TS1, ITS2 va tiéu phan 5.8S duoc goi chung la ving
sao méd bén trong (Hinh 1.7) [72, 73].

rDNA
repeat of region

IGS ITS1 5gg ITS2

28S rRNA
18S rRNA 'RNA

ITS locus

Hinh 1.7. CAu trlic caa ving rDNA nam [72]

Céc vang ITS c6 do dai 600 dén 700 bp va tién hda nhanh nén c6 thé thay doi
vé trinh ty, d6 dai [74, 75]. Cac ving khac bén canh ITS nhu 18S (SSU), 5.8S va 28S
(LSU) thuong bao ton va duoc sir dung dé thiét ké cac moi chung cho nhan ban ving
ITS [76] [73]. Dac biét, ITS c6 tinh bao tha cao trong loai nhung lai thay doi ¢ cac
loai khac nhau nén ITS tré thanh ving trinh tu phd hop cho nghién ctu tién hoa, phat
sinh loai va da dang di truyén. Trong khi d6 viang SSU phu hop cho phan biét mirc
d6 ho tro 1€n va vung LSU phéan biét muc d6 chi tro 1€n [77]. Do vay, vung ITS duoc
st dung dé phan biét gidng ¢ cac mirc d6 khac nhau (dudi loai, loai, chi...) [70].

ITS 14 ving trinh tu da duoc st dung rong rai trong dinh danh nam. ITS duoc
phét trién trong dinh danh nidm vao nam 1990 bai White va cs. [78]. Hai primer ITS1
va ITS4 ciing mot sé primer khac dé khuéch dai toan bo doan trinh tu dén nay van
duoc str dung pho bién [78]. Trinh tu ving ITS hién duoc st dung rong rai va da
dugc dé xuit 1a DNA barcode co ban cho nam tai International Fungal Barcoding
Consortium nam 2012 [79]. Hién nay mic du ¢6 kha nhiéu trinh t gen duoc sir dung
dé dinh danh, 1TS véi tinh chat m4 van nang, dé khuéch dai bang PCR va kha ning
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phan tach loai, n6 van duoc danh gia 1a chi thi dinh danh hiéu qua nhat cho giéi ndm
va dit liéu ITS ciing 1a mét trong nhitng dit liéu phong phi nhat cia Gen Bank hién
nay [76, 77, 79]. Thong ké dén nay cho thiy c6 gan 3700 trinh ty ITS cua chi
Pleurotus c6 trén Gen Bank. Tuy vay, & mot s6 chi nAm khac nhu Aspergillus,
Cladosporium, Fusarium, Penicillium viéc sir dung ITS khong hiéu qua, cac doan
trinh tu khac duoc phat trién [77, 80]. Céc trinh ty khac nhu elongation factor 1-a
(EF1a), RNA polymerase Il subunits (RPB1 va RPB2) ... ciing da dugc sir dung trong
dinh danh nam [76, 77, 81, 82]. Thong tin mot sé ving trinh t va gen dé dinh danh
cac loai thugc chi Pleurotus dugc trinh bay trong Bang 1.2.
Bang 1.2. Mot s6 trinh ty va gen duoc st dung dé dinh danh ndm bao ngu
trong mot sé céng b

STT Loai Vung trinh tw Tham
sir dung khao
1 | Khoang 200 loai ndm ITS, LSU, SSU, EFIa, [81]
RPB1, RPB2
2 | 4 chung thuoc 2 loai P. ostreatus LSU [83]
va P. djamor
3 | 25 chung Pleurotus tai Mexico ITS [84]
4 | P. floridanus, P. cystidiosus ITS [85]
5 | 31 chung nam (thuoc 10 loai) ITS [86]
6 |9 chung nim bao ngu tai Viét ITS [60]
Nam
7 | 19 miu nam (c6 chi Pleurotus) ITS [87]
8 |19 chung P. eryngii tai Jordan ITS, LSU [88]
9 | 3loai tai Nigeria ITS [89]
10 | 8 chung tai Nigeria ITS [90]
11 | 132 chung tai Trung Qudc ITS va LSU [91]

1.5. PHAN TiCH PA DANG DI TRUYEN BANG KY THUAT AFLP

Theo céc quy luat di truyén, trong mot quan thé khi céc ca thé cd quan hé di
truyén gan lai véi nhau thi thé hé con cé kha ning giam sirc séng, kém thich nghi. Do
vy, quan thé co su da dang di truyén cao s& c6 nhiéu co hoi song sét va phat trién
hon so véi quan thé c6 su da dang di truyén thap. Chinh vi vay, trong qué trinh lai tao
gidng, phan tich quan hé di truyén cac dong bb me la cong doan quan trong. C4c cé
thé c6 quan hé di truyén xa, s& dugc wu tién lya chon lam dong bd me dé gidp ting
kha nang xuét hién c4c t6 hop 6 wu thé lai cling nhu tranh hién tuong thoai hoa
gidng.

Dé phan tich quan hé di truyén, ngudi ta thuong sir dung dit liéu vé trinh tu cua
gen. Tuy nhién, viéc giai trinh tu cac gen kha ton kém nén cac phuong phap sinh hoc
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phan tir khac dé danh gia quan hé di truyén da duoc phét trién. Mac di hién nay viéc
giai trinh tu cac doan gen da tré nén don gian va nhanh chong, nhung cac ky thuat
phan tich dya trén chi thi DNA van tiép tuc duoc phat trién nham danh gia nhanh do
da dang di truyén ma khong can giai trinh tu cac gen hay toan bo genome.

Chi thi DNA tir 1au dd duoc st dung trong phan tich da dang di truyén. Phuong
phap RFLP (Restriction Fragment Length Polymorphism) 1a phuwong phap dau tién
duoc st dung [92]. Sau d6 véi su phét trién caa ky thuat PCR nhiéu chi thi phan tu
khac da duoc gigi thieu dé danh gia da dang di truyén cho nhiéu déi twong sinh vat
[73]. Trong d4nh gia di truyén ndm bao ngu dua trén chi thi DNA, mét sé ky thuat da
duoc gidi thiéu nhu RFLP, AFLP (Amplified Fragment Length Polymorphism),
RAPD (Random Amplified Polymorphic DNA), ISSR (Inter Simple Sequence
Repeats) ... da dugc ap dung va mot s6 két qua duoc trinh bay ¢ Bang 1.3.

Trong cac phuong phap dénh gia da dang di truyén, AFLP di dugc st dung pho
bién trong phan tich da dang di truyén nam Ién. Phuong phap nay két hop cac hé
thdng chi thi khac nhau dé phén tich cac ddi twong con it biét thong tin [93]. AFLP
dugc danh gia cho nhiéu thong tin hon so véi cac phuong phap RFLP hay RAPD
[16]. Phuwong phép nay ciing duoc danh gia pht hop khi phan tich da dang di truyén
trén mot vai dbi tuong khac [94]. Phuong phap AFLP da duoc ap dung trong phan
tich da dang di truyén mot sb loai nAm an khac nhu nam huong [95, 96], ndm ngoc
cham (Hypsizygus marmoreus) [97], nAm m& [98]... AFLP c6 thé danh gia nhanh do
da dang di truyén dya trén sy da dang cta cac doan DNA duoc khuéch dai c6 chon
loc sau khi cit bai 2 enzyme gidi han (RE) thong qua PCR. Phuong phép nay duoc
gidi thidu bai Vos va cs. (1995), sau d6 Pawlik va cs. (2012) phat trién bo méi chuyén
biét cho chi Pleurotus [93, 99].

1.6. PANH GIA CHAT LUQNG GIONG

Pé danh gia, lya chon gidng ndm phi hop nguoi ta thuong dénh gia & cac muc
d6 khéc nhau: DNA va biéu hién gen, dua trén enzyme cia gidng nam va cac thir
nghiém sinh hoa, sinh trudng cua hé soi to trén cac moi truong dinh dudng. Dac biét
quan trong nhit 1a danh gid sy lan to trén co chat nudi trong va hiéu suat sinh hoc khi
tréng thir nghiém.

1.6.1. Panh gia dvwa trén DNA va sw biéu hién gen

Pay 1a muc d6 danh gia duoc mong doi vi s& nhanh chéng phat hién giéng thoai
hoa dwa vao su thay do6i cau tric cia DNA hay su biéu hién cua cac gen. Tuy nhién
cho dén nay céc cong bd thudc noi dung nay con rat it. Mac d6 methyl hda DNA
duogc ghi nhan gia ting khi nam C. militaris bi thoai hoa [100]. Phuong phap Tunel
ghi nhan sy thay d6i caia DNA ctiia nim P. ostreatus va cho thiy mic do hu hong
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Bang 1.3. Mot s6 nghién ciru sir dung chi thi DNA trong phan tich da dang di truyén

nam bao ngu

Loai Phwong | Tham
phap khao

1 | 34 chung tai Chau A (thudc 12 nhém tuong hop loai) RFLP [101]
2 | P. pulmonarius AFLP [16]
3 | 21 chung tai Chau A va Chau Au (P. ostreatus, P. AFLP [99]

sajor-caju, P. eryngii, P. pulmonarius, P. florida, P.

cystidiosus)
4 | 71 chuang thudc 5 loai Pleurotus tai Kenya AFLP [102]
5 | 7 chung (thuoc 5 loai) Pleurotus tai My RAPD [103]
6 | 9 chung Pleurotus tai Viét Nam AFLP [60]
7 | Pleurotus tai An Do RAPD | [104]
8 |19 chung P. eryngii tai Jordan ISSR [88]
9 | P. ostreatus tai Indonesia RAPD [105]
10 | 132 chiing Pleurotus tai Trung Qudc ISSR [91]

DNA tuong tng Véi cac gidng sau cac lan ciy chuyén (sau 1, 5, 10, 15 lan) [106].
Ciing trong nghién ctru nay ngudi ta s dung cac cdng cu khac nhau cua proteomics
danh gia biéu hién caa cac nhém gen lién quan va cho rang qué trinh sira chira sai
khac cua gen bi khéa trong qua trinh nhan d6i DNA khi cdy chuyén.

1.6.2. Panh gia dwa trén enzyme va cac phan wng sinh hoa

N4am c6 kha ning st dung co chat hiéu qua nho vao cac enzyme ngoai bao
duoc tiét ra méi truong dé thuy phan co chat. Cac nhém enzyme d6 1a cellulase,
laccase... Viéc danh gia hoat luc ctia cac nhom enzyme nay ciing la mot phuwong phap
co ban dé xac dinh chat lwong giéng nim ciing nhu khai thac cho cac muc dich khac
[107]. Hoat lrc enzyme CMCase va laccase cao ddng thoi ciing cho ning suét cao
duoc ghi nhan trong nghién ctu trén nam P. ostreatus va P. sajor-caju [108]. Cac
nghién ctu khac trén nam P. ostreatus va nAim huong (Lentinula edodes) ciing ghi
nhan két qua twong tu [109, 110]. Trong su thoéi héa cua gidng nam C. militaris
ngudi ta ghi nhan su suy giam hoat luc enzyme cellulase va amylase [34].

Pé danh gia nhanh hon nita chat lwong gidng nam, cac thir nghiém sinh héa
da duoc nghién ctiu p dung. Thong qua phan wng, cac chat trong méi trudng s& thay
d6i va dugc do dac qua cac thiét bi tir d6 tinh toan dugc kha nang chuyén héa va danh
gia chat lugng gidng nam. Khai dau 1a cong bd cia Magae va cs. (2005). Céc tac gia
nudi cay nam kim cham (Flammulina velutipes) trén méi truong YBLB [111]. Méi
truong nay chtra cao ndm men, peptone, bromothymol blue (BTB) va lactose. Thong
qua sy thay doi mau cia moi truong nudi cay twong Gng Vi nang suat nam trong
ngudi ta nhan thay nhitng gidng c6 nang suat thap (dau hiéu thoai hoa) thi mau moi
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truong 12 xanh luc (blue). Nhiing giéng c6 ning suit 6n dinh s& c6 mau xanh 14 cay
(green) hoac mau vang (yellow). Pay la phat hién y nghia cho phép sang loc cac
gidng thoai hoa trong thoi gian ngan ma khong can phai nudi trong (trong nghién ciu
nay 1a 4 ngay). Trén nén tang phuong phap nay, Chen va cs. (2019) da khao st trén
nam rom (Volvariella volvacea) ciing cho két qua twong tu [33]. Nhitng giéng sau
qué trinh cay chuyén lién tuc s& bi thoai hoa. Sé 1an ciy chuyén cang nhiéu thi dau
hiéu thoai hoa cang 16n (tbc do lan to trén moi trudong thach va sinh khéi trén moi
truong long giam twong tng). Dac biét 1a ¢ su twong Gtng giita Mau sic caa moi
truong trong thir nghiém YBLB véi su thoai hoa. Phuong phéap nay dugc ap dung dé
sang loc giéng ndm thoai hoa trudc khi tién hanh thi nghiém [112]. Su thay d6i mau
clia moi trudng duoc giai thich co thé 1a do thay doi pH [33], hoic ¢6 thé do hoat lyc
enzyme laccase va peroxidase phan giai thudc thir théng qua phan &ng oxy hoa khix
[113]. Cau triic phenolic cua BTB tuong ty cu triic cua lignin nén sé dugc hé enzyme
ligninolytic phén giai [114]. Phuong phap danh gia nay dang dugc cac don vi thuong
mai ap dung dé sang loc nhanh cac gibng nim trong bo suu tap gidng caa minh.
1.6.3. Panh gia su sinh trudng cia gidng nam trén cac mdi treong dinh
dudng
Moi trudng cap 1 (méi truong thach) duoc sir dung dé phan lap, nhan gidng
va gitr gidng. Mbi trudng nay ciing dugc lya chon dé khao sét so bo chat luong giéng
nam. Toc d6 lan to va hinh thai khuan lac phi hop l1a nhiing tiéu chi duoc lya chon
vi gilip rut ngan thoi gian san xuat giong [115]. Cac moéi trudng cap 1 duogc sir dung
thuong bd sung nguon carbon 1a glucose va nguon nito 1 cac thanh phan tu nhién
gom céc loai dich chiét rau ci; trong d6 méi truong PDA 1a moi trudng pho bién nhat.
Nguoi ta thuong do duong kinh vong lan to ctia cac khuan lac trén moi truong dinh
dudng sau mot thoi gian nhat dinh tir 6 so sanh giita cac giéng. Tuy theo dic tinh
cuia gidng ma nguoi ta lva chon cac giéng nhanh nhat. Bang 1.4 tong hop mot sé cong
bd vé tdc do lan to trén PDA ciia mot s6 giéng nim bao ngu c¢6 hinh théi tring va
xam phd bién. Mic du PDA 1a moéi trudng phd bién, mot sé moi trudng khac (malt
yeast agar - MYA, malt extract agar - MEA...) ciing dugc st dung trong nhan gidng,
giir gibng nam [116-118].
Hién nay nguoi ta ciing ap dung nhan gidng cép 2 trén diéu kién long [119].
Ky thuat nhan giéng long (meo long) cé cac nhiéu wu diém nhu rat ngan thoi gian,
chat lwong giéng ddng nhat, strc sinh truéng tdt, ning suit cao hon va di duoc &p
dung trén mot sd ddi tuong nhu nidm hwong (Lentinula edodes), kim cham
(Flammulina velutipes), ndm Bai-Ling (P. nebrodensis), bao ngu (P. ostreatus) [120-
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123]. Tuy vay k§y thuat nay doi hoi d6 vo tring cao, ciing nhu dau tu ban dau vé thiét
bi phu hop.
Bang 1.4. Toc d6 lan to ctia mot s6 gidng bao ngu xam, trang pho bién trén moi

truong PDA
Loai Puong kinh/tée dd vong lan | Téc df lan to quy | Tham
to theo cong bd déi (mm?/ngay) khao
5,6 mm/ngay 172,32 [124]
3,2 cm sau 7 ngay 114,83 [125]
P. pulmonarius | 6,44 mm/ngay 227,45 [126]
4,4 cm sau 7 ngay 217,11 [127]
23 mm?/ngay 23,00 [128]
3,0 mm/ngay 49,45 [124]
9 cm sau 8 ngay 908,43 [129]
P. ostreatus 0,79 cm/ngay 342,94 [130]
8,42 mm/ngay 389,58 [126]
6,43 cm sau 7 ngay 465,13 [117]
10,12 mm/ngay 803,95 [131]
3,02 cm sau 6 ngay 119,33 [129]
P. cystidiosus | 4,3 cm sau 12 ngay 120,96 [132]
2,1 cm sau 7 ngay 49,46 [133]
P. cornucopiae | 6,11 mm/ngay 205,09 [126]

Viéc danh gia toc d6 lan to trén moi truong thach, sinh khéi trén méi truong
long duoc xem budc sang loc ban dau danh gia chat lwong gidng. Nhing giéng co
téc do lan to trén PDA cao thuong duoc chon dé nubi trong.

1.6.4. Panh gia toc dd lan to va hiéu suat sinh hec trén gia thé san xuat

Nam bao ngu c6 thé trong dugc trén co chat giau cellulose nhu mat cua, rom
ra, bd mia... Tai Viét Nam, co chat chinh dé trong nim bao ngu 13 mat cua cao su.
Viéc danh gid téc do lan to trén mat cua 13 budc quan trong dé xem xét kha nang st
dung co chat cua gibng. Mot gidng lan to nhanh trén gia thé s& rit ngan qua trinh san
Xuit. Gia tri chuan dé tinh nang suat I hiéu suét sinh hoc (BE) dugc tinh bang khdi
lwong nam tuoi thu dugc (gam) trén 100 gam co chat khd tuyét d6i [115]. Tuy vay
mot s6 nghién ciru khong c6 day du théng tin vé co chét (khdi luong, d6 4m co chat)
dé c6 tinh dugc BE ma chi c6 ning sudt chung dan dén kho so sanh dbi chiéu vai cac
nghién ctru khéc. Bén canh d6 dé co thé sang loc va so sanh giéng can chuan héa cac
yéu t6 nubi trong (giéng, co chit, moi trudng...).

Nhin chung hiéu suit sinh hoc cua cac gidng thay doi theo giéng nudi trong
cling nhu co chét sir dung. Cuing trén mot co chat c6 mot sé gidng co hiéu sut sinh
hoc cao nhu P. ostreatus, P. citrinopileatus. Mot s6 giéng c6 BE thap hon nhu P.
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nudi tréng trén mat cua dugc trinh bay ¢ Bang 1.5.
Bang 1.5. Hiéu suat sinh hoc ciia mot s6 gidng bao ngu trén mat cua

Thoi gian lan to | Toc dé lan Hiéu suat Tham
Loai (ngay) to quy d6i | sinh hoc (%) khao
(mm/ngay)

18 (thi 1,4 kg) - 54 [135]

24,3 (t0il,2 kg) 9,2 33,9 [136]

- - 16,07 — 20,12 [137]

- - 25,56 — 36,13 [138]

P. pulmonarius - - 20,21 — 48,83 [139]

- - 26,68 [140]

17,33 - 64,69 [141]

30,03 (tUi 1 kg) - 46,44 [142]

20 (1 kg co chat) - 78,90 [143]

18,2 -19,2 6,3-7,6 78,30 — 84,08 [144]

- - 41,36 [140]

- - 57,34 - 72,64 [145]

P. ostreatus 28,6 (tUi 1,4 kg) 6,9 [146]
*

- - 89,70 [147]

48,3 (tui 1 ko) - 36,27 [142]

P. cystidiosus - - 50-70 [115]

P. citrinopileatus 13 (tui 1 ko) 13,0-18,3 | 41,60-70,93 [148]

(Ghi cha: -: Khéng c6 théng tin; *: s¢ liéu khéng dii thong tin dé quy do)
1.7. CAC PHUONG PHAP CAIl TIEN GIONG NAM

Trong cai tién gidng nam, c4c tinh trang quan tdm cua nam 1a huong vi, mau
sac, két cAu ciia nam (do dai, gion), nang suat cao, kha niang thich nghi véi bién do
nhiét rong, kha ning st dung co chat ciing nhu mét s tinh trang dic biét khac: nim
khong cé bao tir, cai thién thanh phan dinh dudng, chdng chiu sau bénh [5, 28]. Mic
di c6 nhiéu phuong phap cai tién gidng duoc sir dung, nhung co ban cé thé chia thanh
cac nhom chinh 13: phuong phap lai (truyén théng va dung hop té bao tran), phuong
phap chuyén gen va xt Iy dot bién dong song nhan [28, 149, 150].

1.7.1. Phuwong phap lai

Day 1a phuong phap cai tién gidng co ban trong nganh nam. Hau hét cac gidng
nam cai tién hién nay déu duoc tao ra bang phuong phap nay. Phuong phap lai c6 thé
chia thanh 2 nhom khac nhau, d6 1a: lai truyén thdng va dung hop té bao tran [150].
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1.7.1.1. Phwong phdp lai truyén thong
Lai truyén théng va vai trd cia dong don béi

Phuong phap lai ra doi vao nhimg nam 1980, dua trén dic tinh bét cap caa hé
soi nam va co thé ap dung cho ca nhém nam dong tan va di tan [151]. Xét vé ngudn
goc cua cac ddi tuong lai, phuong phéap lai c6 thé chia thanh hai kiéu: tu lai va lai
chéo. Ty lai 12 lai gitra 2 dong cua cung mét gidng bd me, lai chéo 12 lai gitta 2 dong
cua 2 gidng bé me khac nhau [152]. Xét dac diém di truyén caa ddi twong lai, hai
kiéu lai bao gom: lai giira hai dong don boi (mon —mon mating) va lai gitra mot dong
don bdi va mot sgi song nhan (di — mon mating). Dac biét hon, lai giita hai soi nAm
con ghi nhan lai gitra hai loai khac nhau [153, 154].

Phuong phap nay tién hanh trén cac budc co ban: thu thap bao tir va phan lap
dong don boi, nhan nhom kiéu di truyén gidi tinh dong don bdi, chon loc dong don
boi, lai gitra hai dong don boi phil hop va chon loc t6 hop lai co dic tinh mong muén
[155]. Phuong phép lai truyén thong da c6 nhiéu két qua noi bat trong chon tao giong
nam bao ngu va duoc trinh bay ¢ Bang 1.6.

Nén tang ciia phuong phép lai truyén théng 1a cac dong don boi. Do dé cac
phuong phap thu nhan, xac nhan dong don bdi va cac phuong phap lai gitra hai dong
don bdi da duoc phat trién. Trude ddy, viéc nhan dién to hop lai dya trén sy hinh
thanh cau trdc mau nbi nén phuong phéap nay chi 4p dung cho cac gibng nam c6 mau
ndi & soi di nhan. Ngay nay, nhiéu cong cu dugc phét trién da gitp phan biét cac thé
dong nhan (homokaryon) va cac thé di nhan (heterokaryon) dé dang hon. Nho nhiing
cong cu nay, hién nay phuong phap lai chéo da c6 thé ung dung cho céac giong nam
khong c6 cau triic mau nbi nhu ndm rom (Volvariella volvacea), nim m& (Agaricus
bisporus) [156, 157].

Do yéu cau xac dinh nhanh kiéu bat cap cia cac dong don boi trude khi tién
hanh lai tao, hién tai viéc sir dung cac ki thuat sinh hoc phan tir ¢é xac dinh nhan té
A va B dang duoc mot s6 tac gia nghién ciru. Ryu va cs. (2012) sir dung phuong phap
RAPD — SCAR vdi cac cap moi cho ving B3. Két qua xac dinh dwoc chi thi dic trung
vung B3 caa nim P. eryngii va cac SCAR marker primers nay di dang ky Korean
patent, #100993814 [158]. Tuy nhién ddi véi céc lodi khac nhuw P. florida, P. sajor-
caju, P. salmoneostramineus, P. cornucopiae va P. ostreatus marker nay khong sir
dung duogc. Sau d6 cac gen lién quan cta ving nay ciing da duoc xac dinh ciu tric
va chirc ning [159]. Nam 2019, Lee va cs. di phat trién SCAR marker dé phat hién
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Bang 1.6. Mot s6 két qua lai tao cac gibng nim bao ngur

STT | Gidng Tién hanh Két qua Tham
khao
Lai 17 dong don | Xéac dinh tinh chat cua 27 t6 | [160]
1 | P. ostreatus boi hop lai
Lai cac dong don | 16 t6 hop lai duoc thu thap va | [161]
2 | P. ostreatus boi tir 2 gidng chon dong co ning suét cao
Lai mon - mon | Thu t6 hop lai ¢ qua thé gitt | [162]
3 | P. eryngii cua cac gidng bd | duoc 67,5 ngay ¢ 4°C
me
Lai di —mon gira | Tao dong lai “Hwaseong | [163]
4 | P. ostreatus 2 dong 5ho” c6 ning suat cao hon
16,6 (%) so voi d6i chung
“Suhan 1ho”
Laidi—mongitra | Thu dong thuong mai |[164]
5 | P. ostreatus 2 dong “Mongdol” ¢6 ning suit cao
hon dbi ching
P. Thu 3 dong lai UM-012, UM- | [137]
pulmonarius Lai mon - mon 073, UM-65 c6 dac tinh
6 mong muén
Thu 34 t6 hop, trong 20 t6 | [165]
P. flabellatus | Lai mon - mon hop, xac dinh to hop cho ham
7 luong protein va ning suat
cao
P. Thu dong lai P19xC5 gitra 2 | [153]
8 | pulmonarius Lai 2 dong don | giéng c6 dic tinh cia ca hai
va P. | boi ciia hai gidng | gidng va ning suét cao hon
citrinopileatus
P. djamor va | Lai gitta 2 dong | Thu t6 hop hai mang qua thé | [154]
9 |P. florida/P. | donbdi2giéng | co dic tinh trung gian
ostreatus
Lai mon — mon | Thu t6 hop lai IH32 c6 ning | [166]
10 |P.giganteus | giita hai dong bé | suit gap 6 1an chang bé me
Mme

viung A4 va xac dinh cau tric ving nay [167]. Tuy nhién cAc tac gia ciing nhan thay
chi thi nay khong phéat hién dwoc ddi véi loai P. florida, P. sajor-caju, P.
salmoneostramineus, P. cornucopiae va P. ostreatus. Trén loai P. eryngii mot s6 chi
thi cho nhan t6 A va B ciing da dugc phat trién [168]. Pdi voi nam P. tuoliensis, EST-
SSR markers ciing da duoc phat trién hd trg chon tao dong don boi [169]. Trén naim
P. ostreatus da phat trién RAPD marker L31300 cho B2 va B4 (khong c6 vach ¢ B1
va B2), L61s00 cho B1 va B4 (khong co6 vach ¢ B2 va B3) [170], tuy nhién van chua
c6 théng tin rd rang. Cac nghién cau trén nim bao ngu xam (P. pulmonarius) chua
thay cong bé.
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Gdy dgt bién don bao tir thu nhédn dong don béi dot bién

Bén canh lai cac dong don boi sau khi phan lap tir qua thé dé thu hé hé con lai,
hién tai nguoi ta con tién hanh gay dot bién bao tir dé thu nhan dong don boi dot bién
trudc khi thuc hién cac phép lai. Phuong phap nay c6 nhiéu thuan loi vi s6 lugng bao
tr ndm 16n, dé chiu tac dong boi cac yéu té dot bién, dong thoi kha ning ti sinh cao
sau xur ly. Bao tir nam ngoc cham (Hypsizygus marmoreus) duoc xu 1y dot bién bang
methyl methanesulfonic acid (MMS) sau d6 cho lai cic dong dot bién véi nhau da
thu duoc thé hé con lai ting ning suat 10% ciing nhu khac biét vé hinh théi [150].
Trén nim bao ngu di xur 1y tia UV dé tao dong it phat sinh bao tir caa nim P. florida
va P. sajor — caju [171]. Ngoai ra cac dong dong tan nhu nAm rom ciing da duogc ap
dung khi xir 1y bao tir hodc phién nam thu duoc thé hé con c6 ning suét cao hon va
qua thé chiu dugc nhiét do thap khi bao quan [172].

1.7.1.2. Phwong phdp dung hop té bao tran

Quy trinh tao gidng nam bang phuong phap dung hop té bao tran gom céc
budc nhu sau: phan 1ap cac té bao tran, dung hop céc té bao tran, tai tao sic séng cho
cac t6 hop lai di nhan, tuyén chon va danh gia kha nang hinh thanh qua thé va cac dic
tinh mong muén cua cac t6 hop lai thanh cong. V&i phuong phap nay, cac té bao co
thé trao doi vat chat di truyén ma khéng bi gidi han bai hang rao di truyén tu nhién.
Phuong phap nay c6 ti 18 dung hop thanh cong cao, dung hop duoc giira cac té bao
khac chung cuing loai, dén cac té bao khac loai ciing chi, tham chi 1 gitra cac té bao
khéc chi vai nhau [152].

Véi kha nang dung hop té bao hiéu qua, phuong phap dung hop té bao tran
duoc danh gia tro thanh phuong phap cai tién gibng nAm quan trong va cong cu hiéu
qua trong cac nghién ciu vé di truyén nam Ién. Tuy vay phuong phap nay c6 han ché
la viéc tai tao hoan chinh té bao sau dung hop con mot sé kho khan nhat dinh. Mot
s6 cong bd lai tao thanh cong trong thoi gian gan day. Hai loai P. ostreatus va P.
djamor duoc dung hop thanh cong va thu duoc gidng nim c6 hinh thai trung gian
[173]; tao dong nim bao ngu chiu nhiét khi lai gitra nAm rom (Volvariella volvacea)
va bao ngu tring (P. florida) [174]; dong lai c6 ning suit cao duoc tao ra tir 2 loai P.
florida va P. cystidiosus [175]. Két qua tuong tu ciing dugc ghi nhan khi lai 2 giéng
P. ostreatus var. florida va P. djamor var. roseus [176]. Gan day la nghién ciru tao
dong ndm rom chiu lanh khi bao quan khi lai gitra nAm rom va nam dui ga (P. eryngii)
[177], hay nghién cau lai giita P. sajor-caju va nam hoang dé (Calocybe indica)
[178].
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1.7.2. Phwong phap chuyén gen va chinh sira gen

Céc phuong phap chuyén gen chinh vao nim Pleurotus 13 hda dung hop bang
polyethylene glycol/CaCl, [179], sing bian gen [180], va dung vi khuan
Agrobacterium [181, 182]. Hién nay, cac cong trinh nghién cttu chuyén gen vao nam
da dugc thyc hién. Tuy nhién cac nghién ctru nay chi dung lai & mac do danh gia kha
nang chuyén céc vat liéu di truyén ngoai lai (nhu gen, chromosome) vao cac loai nim
bac cao, hoic ding dé nghién ctru chirc nang gen hay dic diém di truyén; chua co
gidng nam nao thuc hién bang phuwong phap nay dugc thuong mai hda. Bén canh
phuong phap chuyén gen, hién nay nguoi ta dd cong bd sir dung k§ thuat chinh sira
gen CRISPR tao giéng nam m& khdng bi nau [183]. K¥ thuat nay ciing dang duoc
tién hanh trén chi Pleurotus [184, 185].

1.7.3. Phuwong phap xir Iy dt bién dong song nhan/da bao tir

Phuong phép nay xir Iy hé soi song nhan bang cac tac nhan gay dot bién. Sau
d6 thu nhan hé soi, nudi trong so sanh dé tim nhitng dong c6 dic tinh mong mudn.
Nam bao ngu xam (P. pulmonarius) khi duoc xir Iy bang tia UV di thu nhan duoc
dong c6 nang suat cao hon gap doi [186]. Phan tich hé sgi va sinh hoc phan tir ciing
cho thay c6 nhimg diém khac biét rat rd so véi giéng ban dau. Nam P. ostreatus xir
ly bang tia UV ciing thu duoc dong dot bién PO-7(U4) ¢4 it bao tir hon so vai dbi
chung [187]. Nghién ciru gay dot bién bang tia gamma nam Agaricus bisporus ciing
cho gidng co6 ning suét cao [188].

1.8. CAC CONG TRINH NGHIEN CUU CO LIEN QUAN PEN NQI DUNG
LUAN AN

La mot trong nhitng nhdm nam an duoc nudi trong pho bién, tir 1au trén thé

gidi cac nghién cau lai tao va di truyén chi Pleurotus da duoc thuc hién va mang lai

nhiéu két qua quan trong. Tinh twong hop cua 32 dong thudc chi Pleurotus di duoc

nghién ctru va xac nhan su ton tai cua 5 loai Pleurotus khac nhau tai Argentina bao

gom P. albidus, P. cystidiosus, P. djamor, P. ostreatus va P. pulmonarius [189]. Cac

nghién ciu vé phan loai va danh gia da dang di truyén da duoc trinh bay & cac phan
phia trén.

V& nghién ctiru phan loai, dinh danh nim bao ngu tai Viét Nam dua trén phan
tich dic diém hinh thai c6 mot s6 cong bb. Céc loai P. ostreatus, P. pulmonarius ...
da duoc mo ta hinh thai trong chuyén khao [190]; loai ban dia P. cystidiosus var.
blaoensis dwoc phéat hién ¢ Lam Ddng; cac loai P. sajor-caju, P. florida, P.
pulmonarius dugc ghi nhan ¢ Bong Nai...[32]. Trong nhitng nam gan déy, cac nghién
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ctru phan loai dua trén vang trinh ty ITS cua nAm bao ngu bat dau dugc quan tam
[191-194]. Tai phia nam, chua ghi nhan nhiéu cong bd vé suu tap, dinh danh céc
chung ndm bao ngu. Chin chiung ndm bao ngu c¢6 tén thuong mai la bao ngu tim, bao
ngu vang, bao ngu do, bao ngu trang va bao ngu xam tai TP. H5 Chi Minh va cac
viing lan can da duoc dinh danh bang cac dac diém hinh thai va ITS [60]. Ba chung
nam bao ngu xam thu thap tai tinh Long An dugc xac dinh 14 loai P. pulmonarius khi
sir dung két hop mé ta hinh thai va phan tich vang trinh ty ITS, LSU [128]. Ving
trinh ty ITS ciing cho thay hd tro phan loai cac loai P. pulmonarius, P. ostreatus, P.
djamor, P. citrinopileatus thu thap tai cac tinh phia nam [195].

Bén canh céac nghién ctiu vé phan loai, tai nudc ta c6 mot so nghién ctu vé ki
thuat nudi trong, khao sat gia tri dinh dudng, ciing nhu tac dung duoc ly. Cac nghién
ctru vé ki thuat nudi thuong tap trung vao phuong phap san xuat giong nam (khao
sat co chat nhan giong, nhiét d6 u to), phuong phap nudi trong (cac loai co chat, anh
huéng cua cac yéu to dinh dudng khac nhau 1én su phaét trién hé soi ...) [136, 196-
199]. Bén canh d6 ciing c6 cong bd lya chon chung nAm nhap noi ph hop diéu kién
nudi trong [200]. Tuy vay chua c6 cac nghién ciu hé thong mdi lién quan gitta cac

chi tiéu sinh trudng va ning suat nam.

Hién nay cac giong nam bao ngu trong tai khu vuc phia nam dugc cac co s
goi bang rat nhiéu tén khac nhau nhu bao ngu xam Thai Lan, bao ngu xam dai ngay,
bao ngu xam ngan ngay, bao ngu xam 1676, bao ngu xam Pa Lat, bao ngu rua, sd
MY, s0 Thai, O tring, hoang kim, bao ngu hong, dui ga... Trong d6 gidng ndm bao
ngu xam dai ngay 1a nam trong chu lyc cua khu vuc. Giong nay cho nang suat cao,
qua thé déu, chac, thoi gian bao quan 1au dugc thi truong wu chudng. Gidng nam tai
khu vuc phia nam da s6 ¢6 ngudn goc tir mot s6 nude nhu Thai Lan, Trung Qudc, An
Do, Pai Loan, My...; rat it gidng c6 ngudn géc tir ban dia (bao ngu phugng vi); nhiéu
gidng khong rd nguon gbc. Pa sb trong d6 12 gidng dugc phan 1ap tir san pham thuong
mai nén thiéu céc thdng tin ngudn gbc, dic tinh sinh hoc va bi thoai hda nhanh. Cac
van dé cac co s san xuat giéng nam thuong gap phai 1 thiéu thong tin day du vé
gidng, thiéu phuong phap bao quan gidng nim lau dai (hon 80% don vi phai mua lai
gidng gbc sau 3 dén 6 thang), nhidm tap gidng va khong kiém soat dugc chat luong
gidng khi xuit ban. Pay 1a cac thach thic can duoc giai quyét dé phét trién nganh
nam tai khu vuc [7].

Céc nghién ctu chon tao giéng nam bao ngu da duoc nhiéu tac gia trén thé
gidi cong bd. Cac dong don boi tir P. florida duoc lai chéo va nhan cac dong lai cho
nang suét, chat luong nudi trong cao, dong thoi cé cac dic diém mau sic va hinh dang
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qua thé nhu mong mudn [201]. Trén nim P. eryngii két qua lai mon — mon da thu
nhan cac dong thuong mai c6 kha nang luu trit 1én dén trén 40 ngay va van giit nguyén
cac tinh chat vé mau sic va do ciing than nam [202]. Két qua lai cac dong don boi
ciia nam P. flabellatus da lya chon 5 t6 hop lai c6 ning suét cao [203]. Cac nghién
ctru khac vé noi dung nay ciing da dugc trinh bay trong phan phia trén.

Viéc xéac dinh kiéu bét cap bang phuong phap lai ngau nhién cac dong don boi
trudc khi tién hanh lai tao 1a can thiét, gitip giam cong stc va thoi gian do c6 thé xac
dinh nhanh chéng cac cap don boi co thé bat cap nhau. Bén canh d6 phwong phép st
dung cac k¥ thuat sinh hoc phan tir dé xac dinh nhan t5 A va B ciing dang duoc mot
sb tac gia quan thm phat trién. Cau trac va da dang di truyén caa gen A va B ciia nAm
P. djamor ciing da duogc xac dinh [204]. Trén ddi twong bao ngu dui ga (P. eryngii)
mot so tac gia da cong bd viéc phan tich cac gen cling nhur cac marker phan tu lién
quan dén gen A va gen B [158, 167]. Trén nam P. tuoliensis, k¥ thuat EST-SSR ciing
da duoc phat trién dé xac dinh cac dong don boi [169].

Cac nghién ctu vé lai tao cac loai trong chi Pleurotus tai Viét Nam van con it.
Tai khu vuc phia bac, hé soi nay mam tir bao tir (chwa xac nhan 1a dong don boi) dugc
tién hanh lai tao va két qua ghi nhan t6 hop P7 ¢ diac diém phu hop (khdng rd tén
loai b6 me) [205]. Mot vai to hop lai ciing da dugc ghi nhan cac chi tiéu sinh truong
va nudi trong khi lai giita hai dong don boi (lai ngau nhién/khong xac dinh kiéu di
truyén bat cap, khong rd tén loai b me) [206]. Tai phia nam, dong don boi cua mot
sb giébng nam bao ngu (P. citrinopileatus, P. ostreatus, P. pulmonarius, P. djamor)
cling dugc mot sb tac gia thu thap [60, 207]. Tuy vay, cho dén nay, chua cé cac cong
bé tai Viét Nam vé cach nhan dién so khai cac dong don boi ¢o tiém ning thuong
mai & cac khu vuc khac hay st dung cong cu sinh hoc phan tir dé phan nhom cac
dong don boi.

Tong hop lai, van dé gibng nAm bao ngu tai Viét Nam con mét s6 han ché co
ban nhu: bd suu tap giéng chuan chua cé day du théng tin vé ngudn géc, phan loai,
cac dic tinh sinh hoc; chua c6 phuwong phap danh gia chat lwong giébng nAm hiéu qua
trude khi dua ra thi truong; cdng tac lai tao gidng chwa dugc chi trong. Nghién ctu
nay gop phan xay dung bé suu tap chung gidng ndm bao ngu tai khu vuc phia nam
véi dy du cac thong tin vé ngudn gdc, phan loai, da dang di truyén, dic tinh sinh hoc
cling nhu phat trién cdc phuong phap danh gia nhanh chat lwong giéng nim va tao
vt liéu ban dau trong cong tac lai tao gibng nam bao ngu.
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Chwong 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. VAT LIEU

2.1.1. Nguon miu

Pé thyc hién dé tai, cac chung nAm bao ngu tring va bao ngu xam thwong mai
tai cac tinh phia nam da duoc thu nhan. Dé tai tap trung thu mau ndm va chang nam
& cac tinh, thanh phé cd céc trai 1a dau méi cung cap phdi nam tai khu vuc Pong Nam
B6 nhu Dong Nai, Tay Ninh, Binh Duong, Ba Ria - Viing Tau va TP. H6 Chi Minh.
Pé tai ciing tién hanh thu mot s6 mau nam thuong mai tai mot sé dija phuwong khac
thudc khu vuc phia nam nhu Binh Thuan, Vinh Long, Can Tho. Bén canh d6, dé tai
cling thu thap chung tu nhién tai LAm Dong.

2.1.2. Héa chit

Cac hoa chat va bo kit sinh pham trong nghién ciru dugc san xuat boi cac hang:
Himedia, Daejung, Merck, Sigma-Aldrich, Glentham, Meridian Bioscience, Thermo
Scientific.

Cac trinh ty mdi duoc dit téng hop boi hdng IDT (Integrated DNA
Technologies, Inc).

2.1.3. Dungcu
Cac dung cu cha yéu dugc sir dung trong luan an duoc liét ké trong Bang 2.1
Bang 2.1. Cac dung cu chu yéu duoc st dung trong nghién ctu

STT | Tén dung cu Hang san xuat Xuat xir
1 | Ong nghiém thay tinh | Duran buc
2 | Coc thay tinh Duran Puc
3 | Petri thuy tinh Duran buc
4 | Erlen Duran buc
5 | Petri nhya Mida Viét Nam
6 | Lam kinh hién vi Marienfeld Dc
7 | Lamen Marienfeld buc
8 | Eppendorf Biologix Y
9 | Micropipette Nichiryo Nhat Ban
10 | Ong ly tam Biologix My
11 | Budng dém héng cau | Marienfeld Dc

2.1.4. Thiét bi

Cac thiét bi chu yéu duoc sir dung trong nghién ctu duoc liét ké trong Bang
2.2.
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Bang 2.2. Céc thiét bi chu yéu duoc str dung trong nghién cau

STT | Tén thiét bi Hang san xuat Xuit xir
1 | Bansoi UV Maestrogen bai Loan
2 | Bo dién di ngang Mupid Nhat Ban
3 | Bo diéndi AFLP Cleaver Scientific | Anh
4 | Cansay am Ohaus My
5 | Céan phan tich Denver birc
6 | Kinh hién vi Olympus Nhat Ban
7 | Kinh soi ndi Optika Y
8 | May pH Mettler Toledo Thuy Si
9 | MayPCR Blue-Ray Biotech | Pai Loan
10 | May ly tim Hanil Han Quédc
11 | May pha mau Benchmark My
12 | May quang phd Dlab My
13 | May quang pho Thermo Scientific | My

NanoDrop
14 | May u nhiét Benchmark M$
15 | Nbi hap Hirayama Nhat Ban
16 | Ta &m Yamato Nhat Ban
17 | Tu cay Mioquell Anh
18 | Tu say Memmert Dic

2.2. PHUONG PHAP NGHIEN CUU

2.2.1. Thu thap, dinh danh va phén tich da dang di truyén c4c chiing naim

bao ngu dwogc nudi trong pho bién

2.2.1.1. Thu th@p, xi Iy mdu twoi, phén ldp mau

Céc thong tin vé ngudn goc xuét xu, diéu kién ty nhién ciing nhu diéu kién

nudi tréng so bo s& duoc ghi nhan theo timng mau nam thu thap duoc.

Mau qua thé nam sau khi quan sat, md ta, chup anh, tién hanh phan lap tai chd
hodc dem vé phong thi nghiém dé phan lap nhanh. B&é mit qua thé duoc lau bang con
70 d6, sau dé tach doi qua thé va dung dao mé ldy mot miéng thit ndm v tring va
ciy sang 6ng nghiém chaa méi trudng PDA d3 chuén bi san (thanh phdan méi trrong
thé hién trong Phy luc 1) [208]. Giéng duoc 1am thuan qua vai lan cay chuyén. Mau
giong thuan duoc giir trong dng thach nghiéng chira méi truong MYA (malt yeast
agar) va bao quan & nhiét a6 4°C (thanh phan mdi trirong thé hién trong Phu luc 2).
Luu mau khd sau khi siy qua thé & nhiét d6 60°C, bao quan mau trong tdi nilon ciing
v6i chat hit am va gitr mau trong tu hit am dé tién hanh phan tich vi thé sau nay

[207].
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2.2.1.2. Phwong phdp dinh danh bang dic diém hinh thdi

Budc dau phan nhém céc ching gidng theo dic diém hinh thai ngoai va cac
dic diém chung gidng ghi nhan dugc khi thu thap nhu bao ngu xam, bao ngu trang.
Mau qua thé ndm bao ngu duoc dinh danh bang cac mé ta hinh thai theo phuong phap
giai phau va phan tich mau nam caa Largent (1977), Largent va cs. (1977) [209, 210].
CAc céu truc duoc phan tich bao gom: mii ndm, cubng nam, bao tang, bao tu, dam,
liét bao, bé mat va thé nén ctiia mii ndm, cuéng nam. Két qua phan tich duoc so sanh
véi cac mo ta cua Miller (1969), Corner (1981), Petersen va Krisai-Greilhuber (1996),
Segedin va cs. (1995), Petersen va Krisai-Greilhube (1999), Guzman (2000), Lechner
cs. (2005), Zmitrovich va Wasser (2016) dé xac dinh loai cho cac chiing nam thu thap
[22, 27, 50, 53-55, 66, 189].

Kich thudc cac ciu tric dai thé duoc do bang thude thong thuong. Kich thudc
Cc4c cau truc hién vi dugc quan sat duéi kinh hién vi (BH2 — Olympus, Nhat Ban),
chup anh va do bang phan mém Piximeétre 5.10 (ACH Logiciels, Phap) két hop voi
thude do micrometer ciia kinh hién vi. Chi sé Q 1a ti 1¢ chiéu dai trung binh (L) trén
chiéu rong trung binh (W) caa 50 bao tu.

2.2.1.3. Phwong phdp dinh danh bing dic diém sinh hoc phan ti

Cac mau nam bao ngu duoc dinh danh dya trén trinh ty ving ITS theo phuong
phap ciia James va cs. (2006) [81]. DNA bo gen ciia cAc mau ndm dugc tach chiét
dua theo phuong phap CTAB [211]. Pau tién to nAm duoc nghién trong 50 ul CTAB
2X sau d6 bo sung thém 450 pl CTAB 2X va i ¢ 65°C trong 1 gio (thanh phdan dung
dich CTAB 2X thé hién & Phy luc 6). Thém vao eppendorf 500 pl CIA, vortex va ly
tam & 13000 vong/phdt trong 7 phit & nhiét ¢ phong (thanh phan dung dich CIA thé
hién ¢ Phy luc 7). Tiép theo thu 300 pl dich ndi cho vao eppendorf chira 300 pl
isopropanol lanh va u & -20°C trong 30 phdt. Tién hanh Iy tam 13000 vong/phut trong
7 phut & 4°C, bo dich noi; thém 500 pl ethanol 70% va tién hanh ly tm 13000
vong/phut trong 7 phit & 4°C, bo dich ndi, 1ap lai budc rira ethanol 3 1an. Sau khi rira,
lam kho trén bon u khd ¢ 50°C trong 30 phdt. Cudi ciing, thém 50 pl TE va gitt DNA
& -20°C cho dén khi sir dung (thanh phan TE thé hién ¢ Phy luc 8).

Cac mau DNA tong sau d6 duoc khuéch dai bang phan ¢ng PCR trén may
luan nhiét (Blue-Ray Biotech — Pai Loan) voi cac cap moi 1TS1 va 1TS4 hoic cap
mdi ITS5 va ITS4 (cac chung ABI-F000252; ABI-F000254; ABI-F000257). Thong
tin vé thanh phan mdi, cac thanh phan co ban Bang 2.3, 2.4. Chu trinh nhiét cua phan
g PCR voi 35 chu ky gém: bién tinh DNA & 95°C trong 5 phut; 95°C trong 30
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giay, bat cap moi & 56°C trong 30 gidy, kéo dai DNA ¢ 72°C trong 1 phat 30 giy;
két thiic phan tng & 72°C trong 10 phut va giir san pham & 4°C.

Bang 2.3. Trinh ty cac doan mdi sir dung trong phan ¢tng PCR [78]
STT | Tén mai Trinh tw (5 — 3)
ITSIT |TCCGTA GGT GAACCTGCGG

ITS4 TCCTCC GCT TAT TGA TAT GC
ITS5 GGA AGT AAA AGT CGT AACAAG G

Bang 2.4. Thanh phan co ban caa mot phan @ng PCR

WI(N |-

STT Thanh phan Thé tich (ul)

DNA template 2
Primer (20 pM) 0,5
My Taq’ HS Mix (Meridian Bioscience) 12,5
Nudc cat 2 lan 10
Tong thé tich cho mét phan ung 25 pl

San pham sau PCR duoc tinh sach bang ExoSAP-IT (Thermo Scientific,
Massachusetts, Hoa Ky) va duoc giri giai trinh ty hai chiéu theo phuong phap Sanger
(cong ty 1% Base, Selangor, Malaysia). Két qua giai trinh tu duoc hiéu chinh bang
phan mém ATGC ver. 7 (Genetyx Corp., Tokyo, Nhat Ban) va tién hanh so sanh Vi
cac dir liéu trén GenBank thong qua chuong trinh BLAST ctia NCBI. Ghi nhan céc
trinh tu trong dong cd chi s6 Max score cao nhat va kiém tra tinh toan ven cua cac
trinh ty nay dé xem xét tinh chinh xac caa phép so sanh. Dit liéu duoc sap giong cot
(alignment) bang phan mém AliView ver 1.28 [212]; xay dung cdy phat sinh loai
bang phan mém MEGA X theo phuong phap Maximum Likelihood (ML) [213]. Hai
muoi bay (27) trinh tu duoc sir dung tham chiéu; trong d6 25 trinh tu cta cac loai bao
ngu ¢6 hinh thai traing x4m pho bién, hai loai khac chi Pleutotus nhung cing ho
(Pleurotaceae) la Hohenbuehelia auriscalpium va Hohenbuehelia mastrucata dugc
chon lam nhém ngoai (Bang 2.5).

2.2.1.4. Phwong phdp phén tich da dang di truyén bang ky thugt AFLP

AN~

Phan tich da dang di truyén trén ki thuat AFLP duoc st dung dé khao sat kha
ning phan biét cac chung dudi loai. Phan tich da dang di truyén bang AFLP duoc
thuc hién duya trén cong b cua Pawlik va cs. (2012) [99]. Trong dé tai c6 diéu chinh
mot s6 diém dé phu hop. Quy trinh thuc té bao gém cac budc nhu sau:

— Téch chiét DNA bg gen: tuong ty nhu phan 2.1.4

- Tinh sach DNA sau tach chiét: bo sung 1pl RNase (10mg/ml) vao 100ul dung
dich chira DNA, 0 30 phat ¢ nhiét do phong dé loai b6 RNA. Tiép theo xéc
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d6 pha loang DNA cac mau dén nong do 100 ng/pl.
Cat DNA:

Thanh phan cua phan &ng cat dugc thé hién ¢ Bang 2.6.

dinh ndng 46 DNA bang may quang phd NanoDrop (Thermo Scientific), sau

Bang 2.5. Thdng tin céc trinh tu tham chiéu dé xay dung cay phat sinh loai

STT Loai Voucher/specimen/ | Nguén géc | Midinh | Tham
strain danh khao
1 | P. pulmonarius HMAS76672 China AY696299 | [214]
2 | P.pulmonarius | CCMSSC00498 France KU612946 | [215]
3 | P. pulmonarius ECS-0158 Mexico GU722283 | [214]
4 | P. pulmonarius LAU09 Nigeria JF736658 [216]
5 | P. pulmonarius HKAS73350 China KP867917 | [64]
6 | P.pulmonarius | CBS100130 Australia EU424311 | [215]
7 | P. pulmonarius SP445807 Brazil KF280340 | [217]
8 | P. pulmonarius NZFRI13528 New Zealand | U60648 [217]
9 | P. ostreatus TENNS53662/AFTO | Austria AY854077 | [214]
L-1D564 (Epitype)
10 | P. ostreatus HKAS84903 Germany KP867913 | [218]
11 | P. ostreatus CBS375.51 Italy EU424310 | [219]
12 | P. ostreatus CCMSSC06141 China KP867915 | [214]
13 | P.cf. floridanus | CCMSSC04604 China KX836194 | [64]
14 | P. cf. floridanus | CCMSSC00331 China KX836192 | [64]
15 | P. floridanus ZP742 Halminton/ | KX836193 | [64]
Canada
16 | P. floridanus ZP718 Halminton/ | KX836195 | [64]
Canada
17 | P. floridanus M2125 Florida/USA | MK757101 | [63]
18 | P. cornucopiae PHZAU19 China DQ342325 | [217]
19 | P. cornucopiae 8763 Austria AY450341 | [218]
20 | P. citrinopileatus | TFM-M-E793 Japan AB115043 | [218]
21 | P. citrinopileatus | HMAS63344 Jilin/China | AY696301 | [218]
22 | P. placentodes HKAS57145 China KR827693 | [218]
(epitype)
23 | P. placentodes HKAS9409 China KX061787 | [218]
24 | P. abieticola HKAS45720 China KP771696 | [219]
25 | P. abieticola TENN58284 Russia AF345656 | [220]
26 | Hohenbuehelia T-082 UK EF409725 | [218]
auriscalpium
27 | Hohenbuehelia T-025 Canada EF409737 | [218]

mastrucata
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Bang 2.6. Thanh phan phan ung cat

STT Thanh phan Th(ilt)lCh
1 Dung dich DNA 10
2 Pstl Fastdigest (Thermo Scientific) 2
3 Buffer Fastdigest 10X 2
4 | Nudc cét 2 lan 36
Tong thé tich mot phan tng 50 pl

(Enzyme phén cit bd gen DNA duoc thay bang Pstl)
+ U & bé 6n nhiét 37°C trong 30 phdt.
- Tinh sqach DNA sau khi cat:

Pau tién bo sung sodium acetate 3M vao eppendorf chira DNA da phan cat
véi lugng 1/10 thé tich dung dich DNA, sau d6 cho tiép ethanol tuyét ddi véi luong
gap 2 — 2,5 lan thé tich dung dich DNA va u ¢ -20°C khoang 1 gio. Tiép theo ly tam
13000 vong/phut & 4°C trong 20 phdt va loai bo phan dich néi, thu lay taa. Tién hanh
rira tua bang ethanol 70%, ly tam 13000 vong/phut & 4°C trong 10 pht, loai bo phan
dich noi; 1ap lai budc ria tia bang ethanol 70% nhu trén (3 1an). Cubi ciing lam kho
taa & 50°C trong 20 — 30 phdt, bo sung 20 pl nudce cat vao eppendorf va dé o nhiét
d6 phong khoang 30 phat dé hoa tan taa va bao quan mau ¢ -20°C cho dén khi sir
dung.

- Tao dau tiép hop Pstl
Cho vao eppendorf 5 pl dau tiép hop PstIAF 10puM va 5 pl dau tiép hop PstIAR
10UM (trink tw cdc dau tiép hop thé hién & Phu luc 9). U trén may PCR véi chuong
trinh cai dat: 95°C trong 10 phut, 37°C trong 30 phat. Bao quan céac eppendorf ¢ -
20°C dén khi sir dung.
- Noi DNA
Thanh phan cho mot phan tng ndi dugc thé hién theo Bang 2.7.

Bdng 2.7. Thanh phan phan tng ndi DNA

STT Thanh phin Thé tich (nl)
1 | Pau tiép hop Pstl 10 uM 10
2 | DNA di cit va tinh sach 10
3 | T4 ligase 5U 1
4 | T4 ligase buffer 10X 2
5 | Nudc cét 2 lan 2
Téng thé tich mot phan tng 25 pl
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U & nhiét d6 16°C trén may PCR qua dém.

—  Tinh sach san phdam néi: thuc hién tuong ty quy trinh tinh sach DNA sau khi
Cit.
- PCR khdng chuyén biét
Thanh phan cua phan tng PCR khéng chuyén biét DNA d3 ndi dugc phéi tron
theo Bang 2.8.

Bdng 2.8. Thanh phan phan ing PCR khong chuyén biét

STT | Thanh phén Thé tich (ul)
1 | Oligonucleotide PstlAF* 10 pM 1,25
2| DNA d cit ni va tinh sach 5
3 | My Taq HS Mix (Meridian Bioscience) 12,5
4 | Nudc cit 2 1an 6,25
Tong thé tich mgt phan ung 25 ul

(*) Trinh tw oligonucleotide PstIAF thé hién & Phu luc 9
Chu trinh nhiét caa phan tng PCR véi 35 chu ky gém: bién tinh DNA & 94°C
trong 2 phat; 94°C trong 45 gidy, bat cap mdi ¢ 56°C trong 30 gidy, kéo dai DNA ¢
72°C trong 2 phut; két thiic phan eng & 72°C trong 10 phut va gitt san pham & 4°C.
San pham PCR khoéng chuy@n biét duoc dién di trén gel agarose 1%, dung
moi TAE 0,5X (pH 8,0), dién truong 100V trong 30 phat (Mupid, Nhat Ban).

- PCR chuyén biét
Thanh phan cuaa phan tng PCR chuyén biét DNA da ndi duoc phdi tron theo
Bang 2.9.
Bang 2.9. Thanh phan phan ang PCR chuyén biét

STT | Thanh phan Thé tich (ul)
1 | Mdi PstIG/IGC/AAG/CAA* 10 uM 0,5
2 | San pham PCR khong chuyén biét 2,0
3 My Tag HS Mix (Meridian Bioscience) 12,5
4 | Nudc cat 2 lan 10
To6ng thé tich mot phan mg 25 ul

(*) Trinh tu cac moi thé hién & Phu luc 9.

Chu trinh nhiét cua phan (g PCR chuyén biét mdi PstIG/GC vaéi 40 chu ky
gom: bién tinh DNA & 94°C trong 2 phut; chu ky 1: 94°C trong 30 giy, bat cap moi
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& 67°C trong 30 gidy, kéo dai DNA ¢ 72°C trong 30 giay; chu ky 2: 94°C trong 30
giay, bat cap mdi ¢ 66°C trong 30 gidy, kéo dai DNA ¢ 72°C trong 30 gidy; tir chu
ky 3 dén 7: giam tuan tu mdi chu ky 1°C nhiét do bat cap (tir 65°C — 61°C); 33 chu
ky tiép theo: 94°C trong 30 gidy, bat cap mdi ¢ 60°C trong 45 gidy, kéo dai DNA &
72°C trong 45 gidy; két thic phan ang ¢ 72°C trong 7 phdt va git san pham ¢ 4°C.

Chu trinh nhiét caa phan tng PCR chuyén biét mdi PstIAAG/CAA véi 40
chu ky gom: bién tinh DNA & 94°C trong 2 phut; chu ky 1: 94°C trong 30 giay, bat
cap mdi & 60°C trong 30 gidy, kéo dai DNA ¢ 72°C trong 30 gidy; chu ky 2: 94°C
trong 30 gidy, bét cap mdi & 59°C trong 30 gidy, kéo dai DNA ¢ 72°C trong 30 giay;
tir chu ky 3 dén 7: giam tuan tuw mdi chu ky 1°C nhiét do bat cap (tir 58°C — 54°C)/thoi
gian 45 gidy; 33 chu ky tiép theo: 94°C trong 30 gidy, bat cip moi ¢ 53°C trong 45
giay, kéo dai DNA ¢ 72°C trong 45 gidy; két thic phan ang & 72°C trong 7 phit va
giit san pham & 4°C.,

San pham PCR chuyén biét duoc dién di trén gel agarose 1,5%, dung moi
TAE 0,5X (pH 8,0), dién truong 70V trong 7 gio (Cleaver Scientific, Anh).

- Phan tich két qua dién di

Cac bing dién di dwoc ma hoa theo nhi phan: so hang ngang mau nao cé vach
thi danh s6 1 va mau nao khong c6 vach thi danh sé 0; luu két qua lai dudi dang file
MS Excel. Trén co so bang nhi phan nay, phan mém NTSYSpc ver. 2.1 duoc sir
dung dé wdc lugng khoang cach di truyén cua cac chung nim dya trén ma tran tuong

dong Dice, theo phuong phap UPGMA [221].
2.2.2. Khao sat mot sé dic diém sinh hoc ciia cic chiing nAim bao ngw thu

thap duoc

Cac chung duoc lra chon theo thong tin so bo ning suat va danh gia vi tri thu
thap mau dugc str dung dé tién hanh noi dung nay.

2.2.2.1. Khdo sat khd néng phat trién hé sei ciia cac chiing gisng nam ¢
moi trwong thach dia va moi trwong long

Khdo sat téc dé lan to trén méi truong thach dia

Cac gibng tir 6ng bao quan duoc hoat hod trén méi trudng PDA. Sau 7 ngay
nudi cdy, soi nAm & phan ria khuan lac dwoc thu nhan bang dung cu khoan thach c6
dién tich 5 mm?2 rdi cay vao giita dia Petri (duong kinh 9 cm). Tién hanh nudi cay ¢
nhiét d6 25°C trong diéu kién ti (IN800 — Yamato, Nhat Ban). Theo ddi cac dia
thach dén khi hé soi nim cua chung dau tién lan kin dia. Trong thi nghiém nay 1a sau
7 ngay nudi ciy. Do dién tich khuan lac nAm sau 7 ngay bang cach chup hinh va ap
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dung phan mém ImageJ (National Institutes of Health, Hoa Ky) [222]. Chi tiéu téc
d6 lan to cua hé sgi (Mm?/ngay) duoc tinh bang cong thic:

Dién tich hé s¢i sau 7 ngay (mm?2)

A A 2 A -
Toc db lan to (mm /ngay) a Thoi gian lan to (7 ngay)

Khdo sat sinh khai khi nudi cdy trén méi trwong long

Cac giong tir 6ng bao quan dwgc hoat hoa trén mdi truong PDA. Sau 7 ngay
nudi ciy, soi nAm & phan ria khuan lac dwoc thu nhan bang dung cu khoan thach c6
dién tich 5 mm? rdi ciy vao binh tam giéc (thé tich 50 ml) c6 chira 20 ml méi truong
PDB (potato dextrose broth — thanh phan méi trirong ¢ Phy luc 3). Thi nghiém duoc
tién hanh trong diéu kién long tinh theo mé ta cua Kupradit va cs. (2020) [119] c6
diéu chinh dé pht hop cho thi nghiém. Theo ddi cac binh nudi cho dén khi hé soi cua
chung nim dau tién lan kin binh. Trong thi nghiém nay la sau 7 ngay nudi cay. Sinh
khdi ndm sau 7 ngay nudi cay duoc thu nhan va say khd o nhiét do 60°C dén khoi
lugng khong d6i dé xac dinh khéi luong.

2.2.2.2. Khdo séat téc dé lan to trén mat cwa cao su
Khdo sat toc dé lan to trén dia Petri mat cuea

Céc giéng tir ong bao quan duoc hoat hod trén mai trudng PDA. Sau 7 ngay
nudi cay, sgi nAm & phan ria khuan lac duoc thu nhan bang dung cu khoan thach c6
dién tich 5 mm? rdi cay vao giira dia Petri (duong kinh 9 cm). Mdi dia chtra 15 g mat
cua cao su (co kich thudc hat 0,5 — 2,0 mm) c6 d6 am 65% da hap vo tring. Tién
hanh nubi cay & nhiét d6 25°C trong diéu kién toi (IN800 — Yamato, Nhat Ban). Theo
ddi cac dia dén khi hé sgi nAm cua chung dau tién lan kin dia (quan sat dugi kinh
lGp). Trong thi nghiém nay 14 sau 6 ngay nubi cay. Po dién tich khuan lac nAm sau 6
ngay bang céch chup hinh va ap dung phan mém ImageJ (National Institutes of
Health, Hoa Ky) [222]. Chi tiéu toc d6 lan to ctia hé soi (mm?/ngay) duoc tinh bang
cong thuec:

Dién tich kKhuin lac sau 6 ngay (mm?2)

A an 2/ A\ —
Toc d(') lan tor (mm /ngay) B Thoi gian lan to (6 ngay)

Khdo sét toc dé lan to trén 6ng nghiém mat cura

Céc gibéng tir ng bao quan duoc hoat hod trén méi trudng PDA. Sau 7 ngay
nudi cay, sgi nAm & phan ria khuan lac duoc thu nhan bang dung cu khoan thach c6
dién tich 5 mm? rdi cdy vao cac 6ng nghiém (duong kinh 25 mm). Mdi 6ng nghiém
chtra 28 g mat cua cao su (kich thugc hat 0,5 — 2,0 mm) c6 d6 4m 65% da hap vo
tring. Chiéu dai khdi mat cua 1a 150 mm. U mau & nhiét d6 25°C trong diéu kién toi.
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Xéc dinh thoi gian to lan kin 6ng nghiém va tinh téc do lan to trung binh cua hé soi
(mm/ngay).

2.2.2.3. Khdo sat t7 Ié chuyén hoa

Cac gidng tir dng bao quan duoc hoat hoa trén méi trudng PDA. Sau 7 ngay
nudi cay, sgi nAm & phan ria khuan lac duoc thu nhan bang dung cu khoan thach c6
dién tich 5 mm? rdi cdy vao dng nghiém (duong kinh 16 mm) ¢6 chira 5 ml méi truong
YBLB (Thanh phdn méi trieong & Phu luc 5). Phuong phép nay duogc tién hanh theo
Magae va cs. (2005) va c6 diéu chinh dé phu hop véi diéu kién thi nghiem [111].
Mau moéi trudng s& chuyén tir mau xanh da troi (twong ¢ng véi 6ng chuan) sang cac
mau xanh 14 cay hoac mau vang & cac 6ng c6 cdy nam va chuyén hoa. Sau 4 ngay
tinh ti 1& chuyén hoa (ti 1¢ chuyén hoa duong lactose trong mdi truong) theo cong
thirc bén dudi:

Ti 1& chuyén hoa (%) = [1-(A615 mau/A615 chuan)] x 100

Trong d6: A615 la do hap thu tai buéc song 615 nm; mau chuan 1a mau méi trudng
khdng cay nam.

2.2.2.4. Khdo sat higu sudt sinh hec cac chiing ndm bdao ngw va phan tich
Méi twong quan giwa téc dé lan to trén mat cwa véi hiéu sudt sinh hec

Khdo sat hiéu sudt sinh hoc

Chuan bi méi truong nhan gidng cap 2 nhu sau: hat lta di nau ¢ bo sung 2%
cam gao, 1% thach cao sau d6 cho vao chai thiy tinh, hap khir triing trong 30 phit &
121°C, dé ngudi va cay giong cap 1 (gidng trén méi truong thach) vao. Gidng duoc
nudi & nhiét d6 25°C trong diéu kién tdi, dén khi to nam lan day chai.

Moi trudng nudi trong da hap khir tring (mat cua 79%, cam bap 20%, CaSOs4
1%) dé ngudi duogc cay 20 gam gidng cip 2. Mdi bich gid thé c6 khdi luong 1200 g
v6i d6 am 1a 65%. Bich phoi sau khi ciy duoc U trong phong nudi to véi nhiét do
trung binh 25°C trong diéu kién tdi. Khi to nam lan day bich, chuyén cac bich phoi
ra nha trong vai cac thdng sé: anh sang 500 — 1000 lux, nhiét do trung binh 25 —
28°C, tudi phun swong giit do am 80 — 90%. Xac dinh khdi luong sau 3 lan thu hai
va tinh hiéu suét sinh hoc.

Hiéu suat sinh hoc (BE — Biological Efficiency) dugc tinh theo cong thirc bén
dudi [115]:

Khéi lwgng ndm twoi thu dwoc cia mot bich phoi (g)

BE (%) = x 100

Kho6i lwgng co chat kho cia mot bich phéi (g)
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Phan tich méi tuwong quan giira téc do lan to trén mat cwa véi hiéu sudt sinh
hoc

Trén co s két qua céc thi nghiém trén, tién hanh nhan xét so bo sy twong quan
gitra mot sb chi tiéu sinh truong (ti 16 chuyén hoa, toc do lan to trén Petri, toe d6 lan
to trén 6ng nghiém) va hiéu suat sinh hoc. Sau d6 trén co so s6 lidu toc do lan to trén
dia Petri mat cua, toc d0 lan to trén dng nghiém mat cua va hiéu suat sinh hoc, tién
hanh phan tich méi twong quan giita téc d6 lan to trén mat cua voi hiéu suat sinh hoc.
Trong d6 tdc d6 lan to trén mat cua duoc tinh bang tich cua téc do lan to theo chiéu
ngang (trén Petri) va chiéu doc (trén dng nghiém) va duoc dinh nghia 1a thé tich tdc
d6 lan to (mm3/ngay). Trong phan tich nay, tién hanh phan thanh 2 nhém theo loai
(P. ostreatus va P. pulmonarius).

2.2.3. Thu thap va khio sat mét so6 dic diém sinh hoc cic dong don bdi
ciia cac chiing nam bao ngw

Cac ching duoc lya chon dya trén thdng tin vé hiéu suat sinh hoc ¢ noi dung
2 duogc sir dung dé tién hanh noi dung nay.

2.2.3.1. Thu thdp va Qi@ giong cdc dong don béi

Tién hanh thu nhan bao tir theo md ta ciia Gharehaghaji va cs. (2007) [160].
Mot s6 bude trong quy trinh duge diéu chinh dé phi hop véi diéu kién nghién cau.
Quy trinh cu thé nhu sau:

— Thu bao tir: qua thé nam bao ngu truong thanh dugc dit trén dia Petri vo tring
va trong khong gian kin dé phét tan bao tur trong 4-6 gio (Hinh 2.1). Sau d6
tién hanh phan lap hoic giit dia bao tir & nhiét do 4°C dén khi st dung.

— Phan Iap bao tu: thu bao tur trén dia Petri va pha lodng lién tuc trong nudc cat
v trung dén mat do khoang 50 — 100 bao ti/mL (kiém tra trén budng dém
hong cau). 0,1 mL dung dich pha lodng duoc trai trén dia moi truong PDA va
nudi cdy & 25°C. Sau 4 -7 ngay, cAc Soi nam nay mam tir bao tir duoc ciy
chuyén sang moéi truong thach PDA méi; mdi dong don boi dugc nudi cay trén
Mot dia moi truong.

- Kiém tra khang dinh dong don boi: hé soi trén timg dia dwoc lam tiéu ban
phong 4m va sau d6 nhuém soi nim véi thudc nhuém phenol cotton blue
(thanh phan thugc nhugm thé hién ¢ Phu luc 10). Quan sat hé soi dudi kinh
hién vi & vat kinh 40X-100X dé sang loc dong don bdi. Hé sgi nim khdng ¢
cau trdc mau ndi 1a dong don boi [223].
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- Giir cac dong don bdi: cac dong don boi sau khi sang loc duoc gitr gidng ngay
trong 6ng thach nghiéng chira méi trudng MYA va bao quan ¢ nhiét do 4°C.

Hinh 2.1. Phuong phap thu bao tir nim bao ngu

2.2.3.2. Khdo sat sinh truong cua cdac dong don bji trén moi trwong dinh
duong

Cac dong don bdi dugc hoat hoa trén dia moi treong thach MCM (Mushroom
Complete Medium - thanh phan méi truong thé hién ¢ Phy luc 4). Sau 10 ngay hoat
hoa, soi nam & phan ria khuan lac dwgc thu nhan bang dung cu khoan thach c6 dién
tich 5 mm? roi cay vao giita dia Petri (duong kinh 9 cm). Tién hanh nubi ciy o nhiét
d6 25°C trong diéu kién t6i. Theo ddi cac dia thach dén khi hé soi nAm ciia dong dau
tién lan kin dia. Trong thi nghiém nay 1a sau 10 ngay nudi ciy. Phuong phéap thuc
hién twong ty nhu phan 2.2.2.1.

2.2.3.3. Khdo sét ti 1¢ chuyén héa cdc dong don bgi

C4c giong tir 6ng bao quan dugc hoat hoa trén mdi trudng MCM. Sau 10 ngay
nudi cay, sgi nAm & phan ria khuan lac duoc thu nhan bang dung cu khoan thach c6
dién tich 5 mm? rdi cay vao dng nghiém (duong kinh 16 mm) c6 chira 5 ml méi truong
YBLB. Phuong phép thuc hién twong ty phan 2.2.2.3.

2.2.3.4. Xdc dinh kiéu bt cip ciia cdc dong don bji

Cit 2 manh thach c6 chira hé soi cia 2 dong don boi va dit cach nhau khoang
2 cm trén moi trudng PDA. Theo ddi dén khi ria 2 khuan lac tiép xdc véi nhau thi o
thém 7 ngdy. Sau d6 cit manh thach tai vi tri tiép xdc caa 2 khuan lac, tién hanh lam
tiéu ban phong am, nhuom soi ndm véi thuée nhuém phenol cotton blue va quan sat
dudi kinh hién vi & vat kinh 40X. Duya trén két qua hinh thanh va hinh thai cua cu
trdc mau ndi cac dong don boi duoc xac dinh kiéu di truyén bat cap [60]. Sau do, dé
xéac dinh sb luong alen céc nhan té A va B cua cac dong don boi caa 3 chiung nim
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bao ngu xam, mot dong dai dién cua mot nhdm di truyén bat cap caa mdi chung nam
duoc chon va cho lai chéo véi nhau [223].

2.2.4. Thir nghiém phan nhém kiéu di truyén bat cip cac dong don bi
bang mét sé marker sinh hoc phan tir
2.2.4.1. Phan tich da dang di truyén cdc dong don béi bang ky thudt
AFLP

Nghién cttu chon 8 dong don boi dai dién cho 4 kiéu di truyén bat cap cua mot
chung nim bao ngu xam tir ndi dung 3 va tién hanh tuong t phan 2.2.1.4.

2.2.4.2. Thir nghigm phan nhom kiéu di truyén bt cdp cdc dong don
bgi bang mat sé cdp mai chuyén biét ciia ndm dui ga

Pé thir nghiém kha ning nhan dién kiéu di truyén bat cap cua cac dong don
boi mot chiing nam bao ngu xam tir ndi dung 3, 10 cap moi ¢6 san tai phong thi
nghiém theo khao sét trén nam dui ga (P. eryngii) da duoc sir dung [168], théng tin
trinh tu ctia cac cap moi duoc trinh bay trong Phuy luc 11.

Tai kiém tra dg ddac hiéu cua cac cap moi trén nam diii ga

DNA cua chang nam P. eryngii duoc tach chiét, do dac hiéu caa 10 cap moi
duoc tai kiém tra bang phan tng PCR. Biéu kién phan wng: 94°C trong 5 phut; 30
chu ky: 94°C trong 45 giay, 60°C trong 30 giay, va 72°C trong 60 giay; 72°C trong
5 phat. Bién di trén gel agarose 1,5% trong TAE 0,5X, dién truong 100V trong 30
pht [168].

Pdnh gid khd nang dp dung cua cac cap mai dac hiéu véi ching ndm bao ngw
xam P. pulmonarius trén dir liéu sinh tin hoc

Do dac hiéu cua cac cap moi duge danh gia thong qua chuong trinh Blast véi
dir liéu cua loai P. pulmonarius dugc thu nhan tir Genbank trén co so dit liéu NCBI
(accession code: GCA_012980535.1). Xac dinh kha nang ving trinh ty ¢6 thé khuéch
dai duoc khi &p dung cap méi. Bang thoi xac dinh vi tri cac cap moi cd thé gan dugc
trén ving co score cao nhat va sé nucleotide (NU) 16n nhat ma mdi gan duogc trén
genome. Tir d6 nhan dinh so bo Vé d6 dic hiéu caa moi.

Thet danh gid do déc hiéu cia méi trén cdc dong don boi nam bao ngur xdam

Quy trinh thuc hién nhu sau: taich DNA cua ching bao ngu xam song nhan va
8 dong don boi dai dién 4 kiéu di truyén bat cap. Do dic hiéu caa 10 cap moi dugc
kiém tra bang phan ¢ng PCR. Tién hanh kiém tra do dic hiéu cua 10 cap trén ching
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nam song nhan, sau d6 lya chon cap mdi kiém tra do dac hiéu trén cac dong don boi
Vi diéu kién PCR tuong tu nhu trén.

2.3.  BO TRI THIi NGHIEM VA XU LY SO LIEU

Céc thi nghiém duoc bé tri theo kiéu hoan toan ngau nhién (CRD), cac thi
nghiém duogc 13p lai 5 1an; riéng thi nghiém khao sét sinh khéi trén moéi trudng long
lap lai 7 1an, khao sat hiéu suat sinh hoc dugc xac dinh trén 30 bich co chat mdi chung.
Cac sb litu dugc xir Iy bang phan mém StatDirect ver. 3.3 (StatDirect Ltd.,
Merseyside, UK) sir dung trac nghiém da bién d6 Duncan véi do tin cay 95%.
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Chuwong 3. KET QUA VA THAO LUAN
3.1. THU THAP, PINH DANH VA PHAN TiCH PA DANG DI TRUYEN
CAC CHUNG NAM BAO NGU PUQC NUOI TRONG PHO BIEN
3.1.1. Thu thap va nudi ciy giir gidng c4c chiing nam bao ngw

Pé tai da thu thap va phan lap dugc 15 ching nim bao ngu (Bang 3.1). Cac
mAau ndm nay tir cac cong ty/trai trong va co sé cung cap phdi nim tai mot sb dia
phuong phia nam nhu: Déng Nai, Tay Ninh, Binh Duong, Ba Ria - Viing Tau, TP.
Ho Chi Minh, Binh Thuan, Vinh Long va Can Tho. D¢ tai ciing thu thap duoc mot
chung ty nhién tai Lim Dong. Trong d6 c¢6 10 ching thudc nhdm nim bao ngw xam,
4 chang thugc nhém nam bao ngu trang, mot chung nam thudéc nhom bao ngu tiéu
yén. Trong 15 chung ngoai trir chung nim ABI-F000261 la chung tu nhién tir cay gd
chét, cac chung con lai 1a chung thuong mai tir qua thé moc trén bich phdi mat cua.

Bang 3.1. Danh sach cac ching nam bao ngu thu thap duoc

STT | Machiing Tén dia phwong Noi thu mau
1 | ABI-F000201 | Bao ngu tiéu yén Cu Chi, TP. HCM
2 | ABI-F000219 | Bao ngu tring Binh Thay, Can Tho
3 | ABI-F000222 | Bao ngu tring Thu buc, TP. HCM
4 | ABI-F000223 | Bao ngu tring Cu Chi, TP. HCM
5 | ABI-F000224 | Bao ngu tring Trang Bom, Dong Nai
6 | ABI-F000241 Bao ngu xadm TP. Vinh Long, Vinh Long
7 | ABI-F000248 | Bao ngu xam Tha Puc, TP. HCM
8 | ABI-F000252 | Bao ngu x4m Long Khanh, Pong Nai
9 | ABI-F000253 | Bio ngu xam Trang Bom, Pong Nai
10 | ABI-F000254 Bao ngu xam Di An, Binh Duong
11 | ABI-F000255 | Bio ngu xam Xuyén Moc, Ba Ria - Viing Tau
12 | ABI-F000256 Bao ngu xadm Duong Minh Chéu, Tay Ninh
13 | ABI-F000257 Bao ngu xam Duong Minh Chéu, Tay Ninh
14 | ABI-F000259 | Bio ngu xam Ham Tan, Binh Thuan
15 | ABI-F000261 Bao ngu xam Di Linh, Lam Pdng

3.1.2. Pinh danh cac chiing nim bing cac dic diém hinh thai

Tir c4c mAu qua thé niAm da thu thap, cac dic diém hinh thai dai thé va vi thé
da duoc phan tich va két qua duoc mé ta duéi day.

3.1.2.1.Cac chiing bao nguw xam
Hinh thdi dgi thé:
Qua thé c6 kich thude trung binh t&i 16n, dang thit, thudng moc thanh dang
ngoi lop, c6 dang so, dang quat. Mii ndm c6 bé mat kho, muot; c6 mau xam nhat hozic
X&am nau; phan ria mi ban dau cudn vao trong khi con non, gon song, doi khi ria bi
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rach khi vé gia. Cudng dinh 1éch tdm hoic dinh bén, thon, déu hoic ¢ khi nho dan
tir dinh dén gdc cudng; & cac mau gia c¢d nhiéu 16ng mao. Phién nim néi dai dén
cubng, day dic, khoang cach gitra cac phién hep, thuong c6 dang bang, mau nhat,
phan ria phién min; c6 cling mau vai cudng. Phan thit mém, c6 mau trang khi tuoi va
nga mau kem nhot khi khd; mau sic khong thay doi khi bj cit.

Hinh thai hién vi:

Bao tir c6 bé mat min, hinh tru, thanh mong, mau kem nhat. Bam hinh chuy,
c6 bén bao tir, hodc ddi khi c6 hai bao tir. Co nhiéu dang twong ty dam, hinh try.
Khong ghi nhan thiy liét bao. Ving can bao ting mong, c6 véach. Thé nén nam roi
rac, cAu thanh tir cc sgi mong hoic day, trong sudt, c6 vach ngin va mau. Thit nim
c6 két cau dang monomitic hoic dimitic, cac soi nguyén thay c6 thanh méng, min,
¢6 vach ngan, phan nhanh; sgi ceng thanh day, khong phan nhanh.

Ching ABI-F000241 (Hinh 3.1)

Phan mii c6 kich thuéc 43 — 78 x 47 — 98 mm. Kich thudc cudng khoang 53 —
78 x 64 — 90 mm. Phan thit day khoang 6 —9 mm & dinh cudng nam va khoang 1 mm
gan phan ria. Bao tir ¢6 kich thuéc 4,9 - 7,6 x 2,0— 3,4 um; L = 5,8 pm; W = 2,5 um;
Q =2,3. bam c6 kich thudc 28,6 — 34,8 x 6,1 — 7,8 um. Vung can bao téng khoang
12,0 um. Kich thudc cac soi thit ndm nguyén thiy khoang 4,6 - 5,4 um.

Hinh 3.1. Bic diém dai thé va vi thé cua chung nim ABI-F000241
a, b: qud thé; c: phién; d: bé mat cia cuong; e: thit nam; f: hé sei cua thit nam; g:
bao tir; h: té bao tuwong tuw dam; Thuoc: a-d: 1 cm; f-h: 10 um
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Chung ABI-F000248 (Hinh 3.2)

Phan mii ¢6 kich thuéc 52 — 75 x 49 — 98 mm. Kich thudc cudng khoang 16 —
35 x 12 — 26 mm. Phan thit day khoang 11 — 16 mm & dinh cuéng nim va khoang 1
mm gan phan ria. Bao tir c6 kich thuéc 6,6 —8,4x 2,8 —3,4 um; L =7,4 um; W = 3,1
um; Q = 2,4. Pam c6 kich thuée 20,2 — 27,6 x 2,8 — 4,6 um. Ving can bao tang
khoang 9,3 um. Kich thudc cac soi thit nam nguyén thay khoang 5,5 — 9,4 um.

Hinh 3.2. Bic diém dai thé va vi thé cua chang nim ABI-F000248
a, b: qud thé; c: phién; d: bé mat cia cuong; e: thit nam; f: hé sei cua thit ndm; g:
bao tir; h: té bao tuwong tw dam; Thuoc: a-d: 1 cm; f-h: 10 um
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Chung ABI-F000252 (Hinh 3.3)

Phan mii c¢6 kich thudc 40 — 87 x 45 — 123 mm. Kich thuéc cudng khoang 8 —
30 x 2 — 25 mm. Phan thit day khoang 7 — 19 mm & dinh cudng nim va khoang 1 mm
gan phan ria. Bao tir ¢6 kich thuéc 5,9 —7,5x2,6 —3,2 um; L = 6,6 um; W = 2,9 pum;
Q =2,3. Pam c6 kich thuéc 23,8 — 38,2 x 6,4 — 8,1 um. Viing can bao tang khoang
9,2 um. Kich thuéc cac sgi thit nAm nguyén thuy khoang 6,0 — 9,1 um, soi cting
khoang 1,7— 5,4 um.

Hinh 3.3. Bic diém dai thé va vi thé cua chang nim ABI-F000252
a, b: qud thé; c: phién; d: bé mat cia cuong; e: thit nam; f: hé sei cua thit nam; g:
bao tir; h: té bao tuwong tw dam; Thuoc: a-d: 1 cm; f-h: 10 um
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Chiing ABI-F000253 (Hinh 3.4)

Phan mil c6 kich thudc 45 — 95 x 60 — 131 mm. Kich thudc cudng khoang 12
— 54 x 2 — 23 mm. Phan thit day khoang 9 — 19 mm & dinh cuéng nam va khoang 1
mm gan phan ria. Bao tr ¢o kich thudc 6,0 -7,4 X 2,6 - 3,4 um; L = 6,7 um; W = 3,0
um; Q = 2,2. Pam c6 kich thuée 22,3 — 30,6 x 4,9 — 9,8 um. Ving can bao tang
khoang 12,5 um. Kich thuéc cac soi thit nAm nguyén thay khoang 3,5 - 12,9 um.

\\ N

Hinh 3.4. Dic diém dai thé va vi thé caa chung nam ABI-F000253
a, b: qud thé; c: phién; d: bé mdt cia cudng; e: thit nam; f: hé sei cua thit nam; g:
bao tu,; h: dam; Thuoc: a-d: 1 cm; f-h: 10 um
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Chuing ABI-F000254 (Hinh 3.5)
Phan mii c¢6 kich thudc 35 — 66 x 45 — 92 mm. Kich thuéc cubng khoang 40 —
77 x 8 — 29 mm. Phan thit day khoang 5—- 25 mm & dinh cuéng nam va khoang 1 mm
gan phan ria. Bao tir ¢6 kich thudc 6,7 — 8,1 x 2,6 — 3,4 um; L = 7,4 um; W=3,1 pm;
Q = 2.4. Pam c6 kich thuéc 23,3- 35,4 x 5,3 — 7,7 um. VUng can bao tang khoang
10,9 pm. Kich thuéc cac soi thit ndm nguyén thuy khoang 4,2 — 13,9 um, soi cang
khoang 2,6— 3,6 um.

Hinh 3.5. Bic diém dai thé va vi thé caa ching naim ABI-F000254
a, b: qud thé; c: phién; d: bé mdt cia cudng; e: thit nam; f: hé sei cua thit nam; g:
bao ti; h: té bao twong tw dam; Thuoc: a-d: 1L cm; f-h: 10 um
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Chiing ABI-F000255 (Hinh 3.6)

Phan mii ¢6 kich thuéc 46 — 64 x 55 — 88 mm. Kich thuéc cudng khoang 45—
86 x 4 — 16 mm. Phan thit day khoang 5 — 8 mm & dinh cudng nim va khoang 1 mm
gan phan ria. Bao tir ¢6 kich thudc 4,4 —6,9x1,9—3,6 um; L =5,7 um; W = 2,5 um;
Q =2.,3. Pam c¢6 kich thudc 23,9 — 35,7 x 6,3 - 8,2 um. \Ving can bao tang khoang
12,0 pm. Kich thudc cac soi thit ndm nguyén thuy khoang 6,8 — 10,4 um.

Hinh 3.6. Dic diém dai thé va vi thé caa chung nam ABI-F000255
a, b: qud thé; c: phién; d: bé mdt cia cudng; e: thit ndm; f: hé sei cua thit ndm; g:
bao tu,; h: dam; Thuoc: a-d: 1 cm; f-h: 10 um
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Chung ABI-F000256 (Hinh 3.7)

Phan mii c6 kich thuéc 46 — 90 x 53 — 104 mm. Kich thuée cuéng khoang 63
— 113 x 7 — 16 mm. Phan thit day khoang 8 — 11 mm & dinh cuéng nam va khoang 1
mm gan phan ria. Bao tir c6 kich thuéc 5,5-8,0x2,0—-3,9 um; L =6,8 um; W =28
um; Q = 2,5. Pam c6 kich thuée 20,5 — 37,8 x 5,9 — 8,1 um. Ving can bao tang
khoang 11,5 um. Kich thuéc cac soi thit nAm nguyén thay khoang 4,0 — 14,2 um.

Hinh 3.7. Bac diém dai thé va vi thé caa chung nim ABI-F000256
a, b: qud thé; c: phién; d: bé mat cia cuong; e: thit nam; f: hé sei cua thit nam; g:
bao tir; h: té bao tuwong tw dam; Thuoc: a-d: 1 cm; f-h: 10 um
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Chiing ABI-F000257 (Hinh 3.8)

Phan mil ¢6 kich thudc 22 — 60 x 20 —80 mm. Kich thuéc cuéng khoang 31 —
90 x 2 — 22 mm. Phan thit day khoang 4 — 15 mm & dinh cudng nim va khoang 1 mm
gan phan ria. Bao tir ¢6 kich thuéc 6,2 —7,4x2,3—3,2 um; L = 6,8 um; W = 2,8 um;
Q =2,5. Pam c6 kich thuéc 20,9 — 34,9 x 4,1 — 5,7 um. Viing can bao tang khoang
9,5 um. Kich thuéc cac soi thit nam nguyén thay khoang 6,3 — 7,9 um.

Hinh 3.8. Dic diém dai thé va vi thé caa chung nam ABI-F000257
a, b: qud thé; c: phién; d: bé mdt cia cudng; e: thit ndm; f: hé sei cua thit ndm; g:
bao ti; h: té bao twong tw dam; Thuoc: a-d: 1L cm; f-h: 10 um
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Chung ABI-F000259 (Hinh 3.9)

Phan mil c6 kich thudc 20 — 85 x 22 — 130 mm. Kich thuéc cubng khoang 10
— 60 X 4 — 31 mm. Phan thit day khoang 4 — 25 mm ¢ dinh cuéng nam va khoang 1
mm gan phan ria. Bao tir ¢6 kich thuéc 4,8 -7,3x1,8—-3,3 um; L =5,6 um; W =2,7
um; Q = 2,1. Pam c6 kich thuée 35,6 — 39,5 x 6,3 — 7,9 um. Ving can bao tang
khoang 10,6 um. Kich thuéc c4c soi thit nAm nguyén thay khoang 3,7— 8,6 um.

Hinh 3.9. Pic diém dai thé va vi thé caa chung nam ABI-F000259
a, b: qud thé; c: phién; d: bé mdt cia cudng; e: thit ndm; f: hé sei cua thit ndm; g:
bao tu,; h: dam; Thuoc: a-d: 1 cm; f-h: 10 um
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Chuing ABI-F000261 (Hinh 3.10)

Phan mii c¢6 kich thudc 44 — 96 x 59 — 125 mm. Kich thuéc cudng khoang 5 —
73 x 3— 16 mm. Phan thit day khoang 7 — 13 mm & dinh cudng nim va khoang 1 mm
gan phan ria. Bao tir ¢6 kich thuéc 5,9 —6,9x2,4—3,0 um; L = 6,4 um; W = 2,7 um;
Q = 2,4. Pam c6 kich thuéc 15,3 — 21,3 x 4,3 — 6,0 um. Viing can bao tang khoang
6,7 um. Kich thuéc céc soi thit nam nguyén thay khoang 3,4— 8,5 um.

Hinh 3.10. Bic diém dai thé va vi thé caa chung nim ABI-F000261
a, b: qud thé; c: phién; d: bé mdt cia cudng; e: thit nam; f: hé sei cua thit nam; g:
bao ti; h: té bao twong tw dam; Thuoc: a-d: 1L cm; f-h: 10 um
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3.1.2.2. C4c chiing bao ngw tring

Hinh thdi dai thé:

Qua thé c6 kich thudc trung binh t6i 16n, dang thit, c6 phién ndi dai téi cudng,
thuong moc thanh kiéu xép chdng thanh tang dang ngdi lop, dang quat téi dang thia,
c6 dang phéu nong. Mii ndm ¢6 bé mat mii khd, muot; ¢6 mau tring dén trang kem.
Phan ria mil ban dau cudn vao trong, sau d6 trai det ra hoac huéng Ién trén, tao thanh
hinh gon s6ng khi vé gia. Phan cudng moc léch tam hoic sat phia ria cua phién, moc
déu hoic nho dan tir dinh dén gbc cudng: c6 ghi nhan it nhiéu 16ng mao & cac mau
gia. Phién nAm moc dai téi cudng, day dic, khoang céch gitta cac phién hep, thuong
tao thanh dang ludi & dinh cudng, ria caa phién min; phién c6 cing mau véi cudng.
Phan thit mém; thit c6 mau trang khi twoi va mau kem nhot khi kho; mau sac khéng
doi khi bi cat.

Hinh thai hién vi:

Bao tir c6 bé mat min, hinh tru, thanh mong, mau kem nhot. Bam hinh chuy,
c6 bon bao tir, hodc doi khi ¢ hai bao ti. CO nhiéu dang twong tu dam, hinh chay.
Khong ghi nhan liét bao. Ving can bao tang mong, ¢ vach. Thé nén nam roi rac, cau
thanh tir cac soi mong hoac day, trong sudt, ¢6 vach ngan va mau. Thit nam c6 két
cau dang monomitic hoac dimitic, cac soi nguyén thuy c6 thanh mong, min, ¢ vach
ngan, phan nhanh; sgi cing thanh day, khdng phan nhanh.
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Chiing ABI-F000219 (Hinh 3.11)

Phéan mii ¢6 kich thuéc 35 — 90 x 35 — 99 mm. Kich thuéc cudng khoang 39 —
75 x 3— 19 mm. Phan thit day khoang 4 — 15 mm & dinh cudng nim va khoang 1 mm
gan phan ria. Bao tir ¢6 kich thuéc 7,2 - 9,8 x2,2—-3,9 um; L = 8,7 um; W = 3,0 um;
Q =2.,9. Pam c6 kich thudc 29,7 — 44,8 x 6,12 — 8,5 um. Viing can bao tang khoang
10 pm. Kich thuéc céc soi thit ndm nguyén thay khoang 2,9 — 7,3 um, soi cang
khoang tir 1,2 — 3,5 um.

Hinh 3.11. Pic diém dai thé va vi thé cua chung nAm ABI-F000219
a, b: qud thé; c: phién; d: bé mat cia cuong; e: thit nam; f: hé sei cua thit ndm; g:
bao ti; h: dam; Thuoc: a-d: 1 cm; f-h: 10 um
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Chung ABI-F000222 (Hinh 3.12)

Phan mii ¢6 kich thuéc 39 — 84 x 42 — 99 mm. Kich thudc cudng khoang 44 —
66 x 3— 17 mm. Phan thit day khoang 5 — 12 mm & dinh cudng nim va khoang 1 mm
gan phan ria. Bao tr c6 kich thuéc 6,2 — 10,8 x 2,1 — 3,8 um; L = 8,2 um; W = 3,0
um; Q = 2.,7. Pam ¢o kich thuéc 20,1 — 27,5 x 10,6 — 14,3 um. Ving can bao tang
khoang 9,3 um. Kich thuéc cac sgi thit nAm nguyén thuy khoang 2,8 — 11,5 um, soi
ctng khoang tr 0,8 — 3,9 um.

Hinh 3.12. Pic diém dai thé va vi thé cia chung naim ABI-F000222
a, b: qud thé; c: phién; d: bé mat cia cudng; e: thit nam; f: hé sei cua thit ndam; g:
bao tir; h: té bao tuwong tw dam; Thuoc: a-d: 1 cm; f-h: 10 um
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Chung ABI-F000223 (Hinh 3.13)

Phan mii ¢6 kich thudc 45 — 129 x 50 — 120 mm. Kich thuéc cudng khoang 51
— 91 x 2— 23 mm. Phan thit day khoang 8 — 16 mm & dinh cudng nam va khoang 1
mm gan phan ria. Bao tir c6 kich thuéc 6,1 —-7,9x2,2—3,0 um; L=7,1 um; W = 2,6
um; Q = 2,8. Pam c6 kich thuée 44,9 — 50,1 x 7,6 — 8,9 um. Ving can bao tang
khoang 10,9 um. Kich thuéc cac soi thit nam nguyén thay khoang 5,0 — 8,9 um.

&

Hinh 3.13. Bic diém dai thé va vi thé caa chung nim ABI-F000223
a, b: qud thé; c: phién; d: bé mat cia cuong; e: thit nam; f: hé sei cua thit nam; g:
bao tir; h: té bao tuwong tw dam; Thuoc: a-d: 1 cm; f-h: 10 um
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Chuing ABI-F000224 (Hinh 3.14)

Phan mil c6 kich thudc 35 — 90 x 36 — 120 mm. Kich thuéc cubng khoang 36
— 80 x 2 — 19 mm. Phan thit day khoang 8— 20 mm & dinh cudng nam va khoang 1
mm gan phan ria. Bao tir ¢6 kich thuéc 6,1 —7,8 x2,0-2,8 um; L=7,0 um; W =24
um; Q = 2.9. Pam co kich thuéc 20,1 — 27,5 x 10,6 — 14,3 um. Ving can bao tang
khoang 10,9 um. Kich thuéc cac soi thit nam nguyén thay khoang 4,9 — 12,2 um.

R ST o : : .
Hinh 3.14. Pic diém dai thé va vi thé caa chung naim ABI-F000224
a, b: qud thé; c: phién; d: bé mat cia cudng; e: thit nam; f: hé sei cua thit nam; g:
bao tir; h: té bao tuwong tw dam; Thuoc: a-d: 1 cm; f-h: 10 um

3.1.2.3.Chiing nédm bao ngw tiéu yén ABI-F000201 (Hinh 3.15)

Hinh thdi dai thé:

Qua thé co kich thudc nho téi trung binh, dang thit, c6 hoac khong c6 phién
ndi dai téi cudng, hiém khi dang ng6i lop, thinh thoang c6 dang 16i. Mii nam c6 kich
thugc khoang 25 —74 x 30 — 85 mm; bé mit mii kho, muot; ¢ mau xam nhat, xam
nau hodc xam tim; phan ria mii cudn vao trong. Kich thudc cudng khoang 45 — 78 x
3 —23 mm, cudng dinh tAm hoc léch tdm, dang chy, moc déu hozc nhé dan tir dinh
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dén gdc cudng; c6 ghi nhan it nhiéu 16ng mao & cac mau gia. Phién nim moc dai t6i
cubng, day dac, khoang céch gitra cac phién hep, thudng tao thanh dang ludi ¢ dinh
cudng, ria cua phién min; phién cd cing mau véi cudng. Phan thit hoi cang, day
khoang 7 —15 mm & dinh cudng ndm, 0,5 mm & gan phan ria; thit c6 mau trang khi
twoi va mau kem nhot khi khd; mau sic khong doi khi bi cat.

Hinh thai hién vi:

Bao tir co kich thuac khoang 6,8 — 8,2 x 2,4 — 3,2 um; L = 7,4 um; W = 2,7
um; Q = 2,8; bé mat min, hinh try, thanh mong, mau kem nhat. Pam c6 kich thudc
28,6 — 39,5 x 14,0 — 15,5 um, hinh chuly, ¢6 bén bao tir. Cé nhiéu dang tuong tw dam,
hinh chily. Khéng ghi nhan thay liét bao. Vung can bao ting méng, khoang 9,3 um,
c6 vach. Thé nén nam rai rac, ciu thanh tir cac soi mong hoic day, trong sudt, co
vach ngin va mau. Thit nAm c6 két cau dang dimitic, cac soi nguyén thay c6 thanh
mong, min, c6 vach ngan, phan nhanh; khoang tur 2,4 — 11,1 um; sgi ctiing thanh day,
khong phan nhanh, khoang tir 1,1 — 4,8 um.

Hinh 3.15. Pdc diém dai thé va vi thé cia ching ABI-F000201
a, b: qud thé; c: phién; d: bé mdt cia cudng; e: thit nam; f: hé sei cua thit nam; g:
bao ti; h: dam; Thuoc: a-d: 1 cm; f-h: 10 um
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Nhin chung gitta c4c chang ndm cing nhém (xam/trang) khéng c6 su khac
biét vé cac dic diém hinh thai. Tong hop kich thudc c4c cau tric dai thé va vi thé cua
cac chung nam duoc trinh bay trong Bang 3.2
Bang 3.2. Kich thudc c4c ciu trac dai thé va vi thé cua cac chung nam

Can
M& | Mii (mm)| Cudng | Thit ndm Bao tir Pam bao Sei ndm
STT | chiing (mm) (mm) (um) (um) tang (nm)
(pm)
ABI- 43-78 53-78 6-9/1 49-7,6 x2,0-3,4 28,6-34,8 12 4,6-5,4
1 F000241 | x 47-98 X 64-90 L=5,8; W=2,5; Q=2,3 X 6,1-7,8
ABI- 52-75 16-35 11-16/1 6,6-8,4x2,8-3,4 20,2-27,6 9,3 5,5-9,4
2 F000248 | x 49-98 x12-26 L=7,4, W=3,1; Q=2,4 X 2,8-4,6
6,0-9,1
3 ABI- 40-87 8-30 5,9-7,5x2,6-3,2 23,8-38,2 9,2 (nguyén
F000252 | x 45-123 X 2-25 7-19/1 L=6,6; W=2,9; Q=2,3 X 6,4-8,1 thuay)
1,7-54
(ctng)
ABI- 45-95 12-54 6,0-7,4 x 2,6-3,4 22,3-30,6
4 F000253 | x 60-131 X 2-23 9-19/1 L=6,7; W=3,0; Q=2,2 X 4,9-9,8 12,5 3,5-12,9
4,2-13,9
5 ABI- 35-66 40-77 5-25/1 6,7-8,1 x 2,6-3,4 23,3-354 10,9 (nguyén
F000254 | x 45-92 x 8-29 L=7,4; W=3,1; Q=24 | x5,3-7,7 thuay)
2,6-3,6
(cung)
ABI- 46-64 45-86 4,4-6,9 x1,9-3,6 23,9-35,7 6,8-10,4
6 F000255 | x 55-88 X 4-16 5-8/1 L=5,7, W=25;0=23 | x6,3-82 12
ABI- 46-90 63-113 8-11/1 5,5-8,0 x 2,0-3,9 20,5-37,8 4,0-14,2
7 F000256 | x 53-104 X 7-16 L=6,8; W=2,8; Q=25 X 5,9-8,1 11,5
ABI- 22-60 3-90 4-15/1 6,2-7,4 20,9-34,9 6,3-7,9
8 F000257 | x 20-80 X 2-22 X 2,3-3,2 X 4,1-5,7 9,5
L=6,8; W=2,8: Q=2,5
ABI- 20-85 10-60 4-25/1 48-7,3x1,8-3,3 35,6-39,5 3,7-8,6
9 F000259 | x 22-130 X 4-31 L=5,6; W=2,7; Q=2,1 X 6,3-7,9 10,6
ABI- 44-96 5-73 7-13/1 5,9-6,9 x 2,4-3,0 15,3-21,3 3,4-8,5
10 F000261 | x 59-125 X 3-16 L=6,4, W=2,7;Q: 2,4 X 4,3-6,0 6,7
2,9-7,3
11 | ABI- | 35-90 39-75 | 4-15/1 7,2-9,8 x 2,2-3,9 29,7-448 | 10 (nguyén
F000219 | x 35-99 X 3-19 L=8,7; W=3,0; X 6,12-8,5 thuy)
Q=2,9 1,2-35
(cang)
2,8-115
12 | ABI- | 39-84 | 4466 | 51211 | 62-108x21-38 | 20,1-275 | 93 | (nguyén
F000222 | x 42-99 X 3-17 L=8,2; W=3,0; Q=2,7 | x10,6-14,3 thuay)
0,8-3,9
(cung)
ABI- 45-129 51-91 8-16/1 6,1-7,9 x 2,2-3,0 44 ,9-50,1 5,0-8,9
13 F000223 | x 50-120 X 2-23 L=7,1; W=2,6; Q=2,8 X 7,6-8,9 10,9
ABI- 35-90 36-80 8-20/1 6,1-7,8 x 2,0-2,8 20,1-27,5 4,9-12,2
14 | F000224 | x 36-120 X 2-19 L=7,0; W=2/4, Q=2,9 | x10,6-14,3 10,9
ABI- 25-74 45-78 7-15/0,5 6,8-8,2 x 2,4-3,2 28,6-39,5 2,4-111
15 F000201 | x 30-85 X 3-23 L=7,4;, W=2,7, Q=2,8 | x 14,0-15,5 9,3 (nguyén
thuay)
1,1-48
(cang)
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Két quda dinh danh c&c chiing ndm bao ngw dwa vao ddc diém hinh thai

Cdc dic diém twong dong:

Nhin bén ngoai, cau tric dai thé cua cac ching nim c6 nhiéu diém twong dong
nhau: qua thé nim dang so, sap xép thanh cum dang ngoi lop, cuéng nim dinh bén
so voi mii nam, phién nam kéo dai tir ria md ndm dén cubng ndm, cuéng nam dic,
x6p. Cac dic diém hién vi twong ddng nhau: hinh dang, kich thuéc dam, ciu tao hé
Sol.

Cdc ddc diém riéng:

Céc chung nim bao ngu x4m: mi nam c6 mau tir xdm nhat — xam dam dén
x4m nau, mii nam day, chic, ria mii nAm gon song, doi khi bi rach khi vé gia, c6 van
soc huéng tam dic trung; gia tri Q (ti 1é chiéu dai/chiéu rong) cua bao ta: 2,1 — 2,5.

Céc chiing nim bao ngu tring: mil nAm mau trang dén trang kem, mii nAm maong,
dé rach; gia tri Q cua bao tir: 2,7 —2,9.

Chung nam bao ngu tiéu yén: kich thuéc mii nAm nho hon, mil nam thuong cé
mau xam tim dén tim den, mii nAm day, chic; gia tri Q cua bao tur: 2,8.

Céac chung ndm bao nguw dwoce dinh danh nhw sau:

Céc dic diém cia mii nam, phién nam va bao tir cua 10 chang ndm bao ngu xam
c6 nhiéu diém tuong ddng vai loai P. pulmonarius va P. ostreatus. Cac dic diém vi
thé vé gia tri Q cua bao tir (2,1 — 2,5), hinh dang mii ndm va do day mii ndm tuong
dong véi loai P. pulmonarius. Nhu vay 10 chiing ndm bao ngu xam c6 thé thugc loai
P. pulmonarius.

Céc dic diém caa mil nAm, phién nam va bao tir ciia 4 chiing nAm bao ngu trang
c6 nhiéu diém tuong ddng vai loai P. pulmonarius va P. ostreatus. Cac dic diém vi
thé vé gia tri Q cua bao tir (2,7 — 2,9); mau sic (tring); d6 day mii nim twong dong
vGi loai P. ostreatus. Nhu vay 4 ching nim bao ngu tring c6 thé thuoc loai P.
ostreatus.

Chung ndm bao ngu tiéu yén ABI-F000201 c6 dic diém dai thé twong ddng voi
loai P. pulmonarius va P. ostreatus; nhung cac dic diém vi thé, dac biét gia tri Q
(2,8) thi giéng vai loai P. ostreatus hon. Do vay chung nay c6 thé thuoc loai P.
ostreatus.

Trong nghién ciu nay loai P. pulmonarius c6 gia tri Q (cao nhat 2,5) thap hon
so véi lodi P. ostreatus (thdp nhat 1a 2,7). Do vay gia tri Q 1a dic diém phd hop c6
thé dung dé phan biét loai P. pulmonarius va P. ostreatus. Diéu nay tuong dong véi
cac nghién ctru trong va ngoai nudc trén hai loai nay [60, 65, 66]. Cac bao cao cho
thdy gi4 tri Q cua P. pulmonarius thuong thap hon gia tri Q cua P. ostreatus. Tuy
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nhién dé c6 thé két luan chinh x4c hon can tién hanh véi nhiéu chung khac céc khu
vuc dia 1y hon nira.

3.1.3. Pinh danh cac chiing nam bing dic diém sinh hoc phan tir
3.1.3.1. So sanh vung trinh te ITS

Céc két qua phan tich trinh tu ITS caa cac mau ndm bao ngu dugc trinh bay
trong Bang 3.3 va Phu luc 12. Két qua cho thay cac chung nam déu thuoc chi
Pleurotus véi mirc d6 trong dong cao (Bang 3.3). Trong d6, 10 mau duge dinh danh
la P. pulmonarius, 5 mau dinh danh 1a P. ostreatus. Két qua dinh danh dya trén trinh
tu ITS phi hop vai két qua dinh danh duya trén dic diém hinh théi ¢ trén.

Céc nghién ctru dinh danh cac chang nim bao ngu thu thap tai khu vuc phia
nam ciing duoc mot s6 tac gia cong bd. Cac chung nAm bao ngu xam thu thap tai khu
vuc phia nam dugc dinh danh Ia P. pulmonarius [60]. M6t vai nghién ctru khac cling
c6 két qua twong ty [128, 193]. Riéng cac cac chiing nam bao ngu trang thu duoc c6
su khéac nhau gitra céc cong bd: P. ostreatus [193]; P. ostreatus va P. cornucopiae
[60]; P. floridanus [192].

Bang 3.3. Két qua so sanh trinh ty ITS cua cac ching nam bao ngu véi GenBank

STT Cmﬁl‘g ;’rl(:ll:’fliz Mja?]ir? h Dghbl? ° D(.:ig;(;ng VaEI [Je Tén loai
(%) (%)
1| oo ]323 DY | MKe03e76 | 100 | 9985 0.0 b ostreatus
2 Fcﬁ)lcs)élg Bf‘%r‘]lgg“ MG819727 | 99 99,85 | %0 | p. ostreatus
3 F(Q)g;zz Bi‘%ﬁgg“ MK603976 | 100 100 0.0 b ostreatus
T o Bi‘%ﬁgg” MG819739 | 99 99,70 | %0 | p. ostreatus
5 Fvolgé_z . Bf‘%;lgg“ MG819739 | 100 100 | 29 |p ostreatus
6 Fé%'é’;u Bi‘;%g“ KT273376 | 99 100 0.0 | p. pulmonarius
7 F(%'S’LS Bi‘;g]gu MN239983 | 99 100 | %0 | p. pulmonarius
8 Fvog;az Bi‘;r‘;g“ MN239983 | 99 100 0.0 1 p. pulmonarius
9 Fé?)lg;aas Bi‘;ﬁ]gu MG819635 | 100 | 9954 | %0 | p. pulmonarius
10 Fvog’;s . Bi‘;r‘;g“ MN239983 | 100 | 9984 | %0 |p. pulmonarius



https://www.ncbi.nlm.nih.gov/nucleotide/MK603976.1?report=genbank&log$=nuclalign&blast_rank=1&RID=UTCJH6G1016
https://www.ncbi.nlm.nih.gov/nucleotide/MG819727.1?report=genbank&log$=nuclalign&blast_rank=1&RID=UYZPACT6013
https://www.ncbi.nlm.nih.gov/nucleotide/MK603976.1?report=genbank&log$=nuclalign&blast_rank=1&RID=UTCJH6G1016
https://www.ncbi.nlm.nih.gov/nucleotide/MG819739.1?report=genbank&log$=nuclalign&blast_rank=1&RID=UZ0YVP5P016
https://www.ncbi.nlm.nih.gov/nucleotide/MG819739.1?report=genbank&log$=nuclalign&blast_rank=1&RID=UTDR8CME01R
https://www.ncbi.nlm.nih.gov/nucleotide/KT273376.1?report=genbank&log$=nuclalign&blast_rank=1&RID=UTFUC4T8016
https://www.ncbi.nlm.nih.gov/nucleotide/MN239983.1?report=genbank&log$=nuclalign&blast_rank=2&RID=UZ276AE9016
https://www.ncbi.nlm.nih.gov/nucleotide/MN239983.1?report=genbank&log$=nucltop&blast_rank=1&RID=A8MJCRYE016
https://www.ncbi.nlm.nih.gov/nucleotide/MG819635.1?report=genbank&log$=nuclalign&blast_rank=1&RID=UTH7P0R7016
https://www.ncbi.nlm.nih.gov/nucleotide/MN239983.1?report=genbank&log$=nucltop&blast_rank=1&RID=A8J1TN1B016
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Bang 3.3. Két qua so sénh trinh ty ITS cua cac ching nAm bao ngu véi GenBank

(tiép theo)
STT chI:“i/Ir?g :ﬁﬁfﬁz Mja?]i;: h Dghbi’? ’ D(,:ig:gng vfll-,le Tén loai
(%) (%)
11 F(')A(‘)I(?)’é% Bi(;rr:]gu KT273376 99 100 0.0 1p, pulmonarius
12 F(gg’;% Bi‘;g]g“ MT778822 | 97 100 0.0 1 p. pulmonarius
13 F(')A(\)I(?));E)? Bi‘;g}gu KF932728 | 99 100 | %0 | p. pulmonarius
14 F(%'g;;g BaONSY | ongeoass | 98 | 99,87 0.0 1 p. pulmonarius
15 F(Q)ggal Bi‘;r?]g“ MN239983 | 100 99,84 | %0 | p. pulmonarius

3.1.3.2. Xay dwng cay phét sinh loai trén vung trinh te ITS

Pé uge tinh mdi quan hé phét sinh loai cua cac ching bao ngu thu thap dugc,
nghién ctru da dua trén trinh tu 1TS va st dung phan mém MEGA X dé dung cay pha
hé Maximum Likelihood (ML) theo md hinh Kimura 2 yéu t5 (dua trén két qua toi
wu cua phan mém) [224]. Céc két qua dung cay phét sinh loai gitp khang dinh lai 1an
nira cac két qua so sanh véi dir liéu tir GenBank. Cay phat sinh loai dya trén trinh tu
ITS cua cac chung ndm bao ngu thu thap duoc trinh bay trong Hinh 3.16.

Vi cay phét sinh loai caa b dir liéu trinh tu ITS 719 bp, cac ching bao ngu
xam duoc xac dinh 1a P. pulmonarius tap hop thanh mot nhanh vai chi sb bootstrap
la 88% cling véi 8 trinh tu tham chiéu cua P. pulmonarius. CAc chiing nam bao ngu
trang va ching nam bao ngu tiéu yén tao thanh mot phan nhanh khac véi chi s6
bootstrap 1a 80% vai 5 trinh tu tham chiéu cua nhoém Pleurotus cf. floridanus. Cac
ching nay tach biét vai nhdm P. ostreatus sensu stricto (s.str.) (bootstrap 76%). C6
thé thdy nhom bao ngu trang va tiéu yén nudi trong thuong mai tai Viét Nam di tach
ra khoi nhom P. ostreatus s.str. tu nhién trén cay phat sinh loai. Tuy nhién, khi xét
dic diém hinh thai chinh dé phan biét gitra P. floridanus va P. ostreatus ¢ su xuat
hién caa nhiéu liét bao trong 16p thy tang & P. floridanus [56], nhung tat ca cac mau
nam bao ngu tring va nam bao ngu tiéu yén trong nghién ciru nay déu khong ghi nhan
liét bao. Bén canh do, P. floridanus trudc day duoc xem la phan loai dudi loai ctua
P. ostreatus véi danh phap Pleurotus ostreatus var. florida. Do vay khi két hop céc



https://www.ncbi.nlm.nih.gov/nucleotide/KT273376.1?report=genbank&log$=nuclalign&blast_rank=1&RID=UTFUC4T8016
https://www.ncbi.nlm.nih.gov/nucleotide/MT778822.1?report=genbank&log$=nuclalign&blast_rank=1&RID=UTJEA07A016
https://www.ncbi.nlm.nih.gov/nucleotide/MN239983.1?report=genbank&log$=nuclalign&blast_rank=1&RID=UTK66G1N013
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ddc diém hinh thai va céac thdng tin vé loai Pleurotus floridanus, cac chung nim bao
ngu trang va nam tiéu yén trong nghién ctru nay van twong déng véi loai P. ostreatus.

Trinh ty ITS ciing phan tach dugc cac nhdm P. pulmonarius, Pleurotus cf.
floridanus, P. ostreatus s.str., Vi c4c chi sé bootstrap twong tng 12 99%, 90%, 92%.
Cac cay phat sinh loai xay dung trén don gen cua cac trinh ty khac (TEF1, RPB1,
RPB2) va cay da gen két hop 4 ving trinh tu ciing tach duoc cac nhém twong tu.
Trong d6 ving trinh ty RPB2 dugc danh gia 1a phan nhom tét nhat [64]. Nhom P.
ostreatus tu nhién (ki hiéu 1a OA) da cho thay tach khoi nhém P. ostreatus thuong
mai trén cdy phat sinh loai (trong d6 c6 nhom nim thuong mai c6 ma chung “P.
florida” M2125 — ki hiéu la OB) trong mot nghién ciru twong tu. CAc tac gia st dung
riéng 1é va két hop 3 ving trinh ty ITS, TEF1, RPB2 va cho thay hai nhém nay tach
trén cay phat sinh loai [63].

Do ba nhém P. pulmonarius, Pleurotus cf. floridanus, P. ostreatus s.str. déu
thudc P. ostreatus complex, dong thoi mau sic qua thé nAm bao ngu bi anh hudng
boi moi tredng nudi trong, cling nhu qua trinh nudi tréng thuong mai ¢6 sy lai tao
nén cac phuong phap dinh danh bang hinh thai gap kho khan [63, 225]. Véi su hd tro
cua sinh hoc phan tir cho thiy mot sé ving trinh tu phi hop dé dinh danh ndm. Trong
d6 vung trinh tu ITS duoc dénh gia 1a phi hop nhat do ITS véi tinh chit mé van ning,
dé khuéch dai bang PCR, kha nang phan tach tot... Trong nghién cau nay trinh tu ITS
da thay phi hop dé tach 3 nhém P. pulmonarius, Pleurotus cf. floridanus, P. ostreatus
s.str. trén cay phét sinh loai.

Tong hop cac két qua dinh danh dya trén hinh thai, két qua phan tich trinh tu
va dung cay phat sinh loai dya trén trinh ty ITS c6 thé khang dinh: ITS c6 thé phan
biét duoc céc loai P. pulmonarius, P. ostreatus va Pleurotus. cf. floridanus; két qua
dinh danh bang sinh hoc phan tir hd tro tét cho dinh danh hinh thai; 10 ching bao ngu
xam duogc dinh danh 1a loai P. pulmonarius, 4 ching nAm bao ngu trang va chang
nim bao ngu tiéu yén dugc dinh danh 13 loai P. ostreatus.



— Pleurotus pulmonarius LAUQ9 Nigeria (37736658)

+ Pleurotus pulmonarius SP445807 Brazil (kKF280340)

+ Pleurotus pulmonarius NZFRI3528 NewZealand (U60648)
+ Pleurotus pulmonarius ECS-0158 Mexico (GU722283)
ABI-F000256

ABI-F000261

ABI-F000241

ABI-F000248

88% | ABI-F000259

89%

88%

89%

71%

ABI-F000254

Pleurotus pulmonarius CCMSSC00498 France (kU612946)
Pleurotus pulmonarius CBS100130 Australia (Eu424311)
ABI-F000255

ABI-F000252

ABI-F000257

Pleurotus pulmonarius HKAS73350 China (kP867917)
ABI-F000253
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Pleurotus pulmonarius

L Pleurotus pulmonarius HMAS76672 China (AY696299)
Pleurotus ostreatus CCMSSC06141 China (Kkp867915)

82 AJ{ Pleurotus ostreatus CBS375.51 Italia (Eu424310)

Pleurotus ostreatus HKAS84903 Germany (KP867913)

Pleurotus ostreatus AFTOL-ID564 Austria Epitype (AY854077)

730,; Pleurotus floridanus ZP718 Halminton/Canada (kxg36195)

Pleurotus cf. floridanus CCMSSC04604 China (Kx836194)
Pleurotus floridanus ZP742 Halminton/Canada (kx836193)
|| Pleurotus cf. floridanus CCMSSC00331 China (kx836192)

5% Pleurotus floridanus M2125 Florida/USA (MK757101)

ABI-F000219
ABI-F000201

80%| ABI-F000224

ABI-F000223
ABI-F000222

{ Pleurotus abieticola HKAS45720 China (KP771696)
86% | g3a;, L Pleurotus abieticola TENN58284 Russia (AF345656)

Pleurotus placentodes HKAS51745 China Epitype (kr827693)
Pleurotus placentodes HKAS94409 China (kx061787)

Pleurotus cornucopiae 8763 Austria (Av450341)

87%

0080

T em bohe

Pleurotus ostreatus s.str.

Pleurotus cf. floridanus

sat’i{ Pleurotus cornucopiae PHZAU19 China (bQ342325)

87% ( Pleurotus citrinopileatus TFM-M-E793 Japan (AB115043)

87% ' Pleurotus citrinopileatus HMAS63344 Jilin/China (AY696301)

Hohenbuehelia auriscalpium T-082 UK (EF409725)

ohenbuehelia mastrucata T-025 Canada (EF409737)

Pleurotus ostreatus
complex

Hinh 3.16. Cay phat sinh loai dya theo trinh ty ITS theo phuong phap
Maximum Likelihood (ML) theo mé hinh Kimura 2 yéu té caa cac ching
Pleurotus spp. (bootstrap Iap lai 1000 lan)
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3.1.4. Phan tich da dang di truyén bang ky thuat AFLP

Két qua phan tich AFLP dua trén céc ban dién di (Hinh 3.18; 3.19) cho thay
c6 sy da dang di truyén cao cua cac chiing ndm bao ngu thu thap duoc, hé sb tuong
ddng dao dong tir 44 dén 88% (Bang 3.4). Cay pha hé di truyén UPGMA duoc xay
dung tir két qua tong hop cua ca 4 ban dién di cho thay cac chung nim ciing mot loai
c6 quan hé di truyén gan nhau hon so véi cac chung khac loai (Hinh 3.17). M6 hinh
cay pha hé chia 15 chung ndm 1am 2 nhénh chinh: nhanh 1 gém cac 5 chang nim
thugc loai P. ostreatus, hé sé twong ddng cac chung thudc nhanh nay tir 72% dén
84%. Trong nhanh 1, giira chung ABI-F000219 va ABI-F000224 c6 su twong ddng
thap nhat (72%): trong khi do giia ching ABI-F000219 va ABI-F000223 c6 su tuong
dong cao nhat (84%). Nhanh 2 gom 10 ching nam thuoc loai P. pulmonarius; hé s6
tuong dong cac chung thudc nhanh nay tir 71% dén 88%. Trong nhanh 2, gitra chung
ABI-F000261 va ABI-F000248 c6 sy twong dong thap nhat (71%); trong khi d6 gitra
chung ABI-F000254 va ABI-F000255, ABI-F000252 va ABI-F000259 c0 su tuong
dong cao nhat (88%). Két qua AFLP hd tro khang dinh lai két qua xay dung cay phét
sinh loai dya trén trinh ty ITS. Cay UPGMA ciing c6 thé phan tach duoc cac chung
nam thugc loai P. pulmonarius va P. ostreatus. Bén canh d6 phuong phap AFLP danh
gia dugc sy khac biét di truyén gitra cac chung trong cling mot loai. Pay 1a co so lya
chon cac chung bé me phi hop cho cac phuong phap lai tao giéng [105, 226, 227].
Theo két qua cua nghién cau nay, cac chung cing lodi va cd su khéc biét di truyén
16n ¢6 thé dugc lra chon 1am cap ching bd me tao vat liéu ban dau dé lai tao. Vi du
trong loai P. pulmonarius la gitra cAc chung ABI-F000241/ ABI-F000252/ ABI-
F000253 vai cac chung ABI-F000256/ ABI-F000261; trong loai P. ostreatus la gitra
chung ABI-F000224 véi cac chung ABI-F000222/ ABI-F000201.

Phuong phap AFLP ciing di duogc sir dung dé phan biét 21 chang nim bao
ngu: P. ostreatus (12 chung), P. sajor-caju (3 chung), P. eryngii (2 chung), P.
pulmonarius (1 chang), P. florida (1 chang), P. cystidiosus (1 chang), 1 chung
Pleurotus sp., phan biét duoc cac chang trong cung loai P. ostreatus va P. sajor —
caju [99]. Su da dang di truyén cua 15 chiang ndm P. ostreatus khu vuc Indonesia va
Thai Lan ciing da duoc ghi nhan vai 202 bang vach va hé s da hinh 1a 31%. Két qua
ghi nhan khong c6 su khac biét trong két qua phan tich AFLP gitra cac chung ndm
thwong mai cho du khéc biét vé mit dia ly [227].
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Hinh 3.17. Cay UPGMA duya trén da dang di truyén 4 marker APLP céc ching nam
bao ngu

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 1 2 3 45 6 7 8 9 10,1112 13 1415 16 17

Hinh 3.18. Ban dién di trén gel agarose sir dung mdi chon loc G (A) va GC (B) cua
c4c chung nam bao ngur

(1, 17: DNA marker; 2: ABI-F000201; 3: ABI-F000219; 4: ABI-F000222; 5: ABI-
F000223; 6: ABI-F000224; 7: ABI-F000241; 8: ABI-F000248; 9: ABI-F000252;
10: ABI-F000253; 11: ABI-F000254; 12: ABI-F000255; 13: ABI-F000256; 14:
ABI-F000257; 15: ABI-F000259;16: ABI-F000261)
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Hinh 3.19. Ban dién di trén gel agarose sir dung moi chon loc AAG (A) va CAA
(B) cua cac chiing nam bao ngu

(1, 17: DNA marker; 2: ABI-F000201; 3: ABI-F000219; 4: ABI-F000222; 5: ABI-
F000223; 6: ABI-F000224; 7: ABI-F000241; 8: ABI-F000248; 9: ABI-F000252;
10: ABI-F000253; 11: ABI-F000254; 12: ABI-F000255; 13: ABI-F000256; 14:
ABI-F000257; 15: ABI-F000259;16: ABI-F000261)
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Bang 3.4. Hé sb trong quan di truyén caa cac chiung nam bao ngu

ABI- ABI- ABI- ABI- ABI- ABI- ABI- | ABI- | ABI- ABI- ABI- ABI- ABI- ABI- ABI-
C hﬁng F000 F000 F000 F000 F000 F000 F000 F000 F000 F000 F000 F000 F000 F000 F000
201 219 222 223 224 241 248 252 253 254 255 256 257 259 261
ABI-
1,00
F000201
ABI-
0,74 1,00
F000219
ABI-
0,79 0,77 1,00
F000222
ABI-
0,82 0,84 0,79 1,00
F000223
ABI-
0,76 0,72 0,79 0,78 1,00
F000224
ABI-
0,57 0,48 0,50 0,59 0,55 1,00
F000241
ABI-
0,62 0,52 0,55 0,58 0,58 0,81 1,00
F000248
ABI-
0,51 0,51 0,45 0,57 0,48 0,86 0,79 | 1,00
F000252
ABI-
0,56 0,54 0,48 0,60 0,54 0,87 082 | 0,83 | 1,00
F000253
ABI-
0,56 0,54 0,51 0,58 0,52 0,83 082 | 0,83 | 0,86 1,00
F000254
ABI-
0,56 0,58 0,53 0,66 0,54 0,85 080 | 085 | 0,82 0,88 1,00
F000255
ABI-
0,54 0,45 0,44 0,54 0,49 0,77 0,70 | 0,77 | 0,76 0,82 0,80 1,00
F000256
ABI-
0,55 0,46 0,47 0,61 0,51 0,80 0,79 | 0,80 | 0,79 0,87 0,87 0,83 1,00
F000257
ABI-
0,55 051 0,52 0,57 0,51 0,84 083 | 0,88 | 0,81 0,85 0,81 0,79 0,84 1,00
F000259
ABI-
0,51 0,51 0,49 0,55 0,53 0,78 0,71 | 0,76 | 0,71 0,79 0,81 0,79 0,78 0,84 | 1,00
F000261

3.2. KHAO SAT MQT SO PAC PIEM SINH HQC CUA CAC CHUNG NAM
BAO NGU THU THAP PUQC

Dua trén c4c ghi nhan so bo vé niang suat va vi tri thu thap mau, chon ra 10
chang nam dé sir dung cho ndi dung 2.

3.2.1. Khao sat kha ning phat trién hé sgi caa cac chiing nAm é méi truwong
thach dia va moi trewong léng

Nhitng chung ¢ tdc do lan to cao trén méi trudng PDA phi hop cho qué trinh
nhan giéng cap 1. B&n canh méi trudng thach, gidng cap 1 con dugc nhan gidng trong
mai trudng long va su gia ting sinh khi trong méi truong PDB giup danh gia kha
ning nhan giong bang maéi truong long. Khao sat nay dénh gia kha nang phat trién hé
soi cuia cac chung ndm 1am co sé cho cdng tac nhan gibng, giit gidng vé sau.
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Sau 7 ngay theo ddi, toc d6 lan to trung binh va sinh khéi khd cua cac chung
nam bao ngu duoc trinh bay trong Bang 3.5. Két qua cho thay tdc do lan to cta cac
chung trén moéi truong PDA c6 sy khéc biét y nghia vé mat thong ké (Bang 3.5 va
Hinh 3.20). Chung c6 téc d6 lan nhanh nhat 1a ABI-F000261 (chung tu nhién). Chung
c6 tc do lan to cham nhat 1a ABI-F000201. Trong cung mét loai, téc d6 lan to cua
cac chung cling c6 su khac biét ro rét.

Bang 3.5. Toc d6 lan to trung binh trén méi trudng PDA va sinh khdi kho
trén moi trudng PDB cua cac chiung ndm sau 7 ngay nudi cy

Téc dd lan to Sinh khéi kho
STT | Chiing ndm Tén loai trung binh (g/l)
(mm?/ngay)

1 ABI-F000201 P. ostreatus 184,59 + 19,4 3,14bcd + 0,49
2 ABI-F000219 P. ostreatus 800,1° + 43,8 3,37 + 0,32
3 ABI-F000222 P. ostreatus 512,79+ 43,6 2,037+ 0,42
4 ABI-F000224 P. ostreatus 414,9° £ 56,3 2,95%+ 0,81
5 ABI-F000241 P. pulmonarius | 752,8° + 47,6 2,65% + 0,43
6 ABI-F000252 P. pulmonarius | 726,8°+ 22,7 2,25°+ 0,40
7 ABI-F000253 | P. pulmonarius | 284,9"+ 39,5 1,417+ 0,12
8 ABI-F000256 P. pulmonarius | 369,6° £+ 33,7 1,497+ 1,10
9 ABI-F000259 | P. pulmonarius | 773,7° + 39,5 4,16+ 0,32
10 ABI-F000261 | P. pulmonarius | 888,6* + 45,5 3,73% + 0,41

*C4c mau ty khac nhau biéu dién meze dé sai biét c6 y nghia (theo cét) & do tin cdy
95%.
PDA 12 méi trudng phé bién dé nhan giéng nam. Trong nghién ctiu nay téc do

lan to c¢6 sy khac biét giira cac chiing nam cuing loai. Cac ching tuy cung loai nhung
do qua trinh nhan gidng, nudi trong khac nhau nén chat luong gidng nam c6 su khac
biét. Cac chung nim thwong mai déu cé tdc d6 lan to thip hon chung nim tu nhién
(ABI-F000261). Biéu d6 co6 thé do qua trinh cay chuyén nhiéu lan trong nhan giéng
cling nhu giit gidng, chung nam cé thé xuat hién nhitng dic tinh thoai hoa so véi
chung ty nhién méi phan lap. Cac chang ndm thudc loai P. pulmonarius trong nghién
ctru ndy ¢6 toe do lan to cao hon so véi cac cong bd khac: 217,11 (mm?/ngay) [127],
114,83 (mm?/ngay) [125]. Céc chung nim thudc giéng P. ostreatus c6 sy khac biét
vé toc do lan to trén PDA va tdc do lan to cac ching nay thip hon hoic tuong dwong
S0 vai cac cong bd khac: 908,43 (mm?/ngay) [129], 465,13 (mm?#ngay) [117].



Hinh 3.20. Hé sgi cua cac chung ndm Pleurotus trén moi trudng PDA sau 7 ngay
nudi cay
(A: ABI-F000201; B: ABI-F000219; C: ABI-F000222; D: ABI-F000224; E: ABI-
F000241; F: ABI-F000252; G: ABI-F000253; H: ABI-F000256; I: ABI-F000259;
J: ABI-F000261; thwoc: 1 cm)

Trén moéi truong PDB, sinh khéi kho c6 su khac biét y nghia thong ké (Bang 3.5
va Hinh 3.21). Chung c6 sinh khéi cao nhat 13 ABI-F000259 va ABI-F000261 (ching
tu nhién) ciing ¢6 lwong sinh khdi cao twong dwong ching ABI-F000259. Hai chung
cho lugng sinh khéi thap 1a ABI-F000253 va ABI-F000256. Sinh khéi ciia cac chiing
trong nghién ciu ndy thap hon nghién ciu khac: 3,76 g/l (loai P. ostreatus) [119]. Sy
khac nhau nay c6 thé c6 do sy khéc biét vé nhiét do nudi cay cua tac gia so vai nghién
ctru nay (30°C so véi 25°C). Trong mot nghién ciu khac ciing ghi nhan sinh khoi
nam P. ostreatus trén méi truong MCM khi sir dung céc loai duong khac nhau dao
dong tir 0,98 g/l dén 5,46 g/l sau 10 ngay nudi cay [228].

Két qua khao sét sy phat trién hé soi trén moi truong PDA va méi truong PDB
cho thay céc chung khao séat ciia nghién ciru ¢6 téc d6 lan to 6n dinh va twong duong
cac nghién ciru khac. Nhu vay cac chung nay phi hop cho nhan giéng cap mot trong
quy trinh nudi trong. Tuy vay kha ning lan to trén PDA va tich liiy sinh khoi trén
PDB chua thé hién rd dic tinh nudi trong ma can phai c6 cac khao sat trén gia thé
nudi tréng (vi du: mat cua).



Hinh 3.21. Hé soi cua cac chung ndm Pleurotus trén méi truong PDB sau 7 ngay
nudi cy
(A: ABI-F000201; B: ABI-F000219; C: ABI-F000222; D: ABI-F000224; E: ABI-
F000241; F: ABI-F000252; G: ABI-F000253; H: ABI-F000256; I: ABI-F000259;
J: ABI-F000261).

3.2.2. Khao sat tdc dd lan to trén mat cwa cao su

Két qua lan to cuia cac chung trén dia Petri mat cwa phan anh cha yéu su phat
trién hé soi trén bé mit co chét khi nudi trong. Trong khi d6, sy lan to trong dng
nghiém thé hién dy du hon sy gia ting sinh khéi trong co chét (Soi to co chat). Mot
chung vira c6 téc d6 lan to nhanh trén bé mit, vira ¢6 téc d6 nhanh trong khéi co chét
s& ¢6 tiém nang khi nudi tréng vi gilp rdt ngan thoi gian nudi trong ciing nhu phan
anh duoc kha ning sir dung co chat.

Tbc d6 lan to trén Petri mat cua va dng nghiém mat cua sau thoi gian theo déi
duoc trinh bay trong Bang 3.6. Két qua cho thay tdc do lan to caa cac chung trén Petri
moi truong mat cua cé sy khéc biét y nghia vé mit thong ké (Bang 3.6 va Hinh 3.22).
Chung c6 téc do lan nhanh nhit 13 ABI-F000252. Chung c6 téc d6 lan to cham nhét
la ABI-F000201. Trong cting mot loai, toc d6 lan to cua cac chung ciing ¢ su khéc
biét.
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Bang 3.6. Toc do lan to ciia c4c chung nim bao ngu trén Petri va ng nghiém mat

cua
A an n Toc do lan to trén
STT | Chiing nam Tén loai Toc do lanzto’ tren ong nghiém
Petri (mm</ngay) A
(mm/ngay)
1 ABI-F000201 P. ostreatus 629,8° £ 98,4 5,699+ 0,24
2 ABI-F000219 P. ostreatus 681,1% + 75,5 7,21°+ 0,16
3 ABI-F000222 P. ostreatus 768,1°¢ + 44,0 7,04 + 0,49
4 ABI-F000224 P. ostreatus 729,19 + 45 5 7,11° + 0,53
5 ABI-F000241 | P. pulmonarius 819,2% + 20,8 7,08° + 0,28
6 ABI-F000252 | P. pulmonarius 857,72 £ 43,0 7,662 £ 0,21
7 ABI-F000253 | P. pulmonarius | 781,3% + 78,4 7,21+ 0,16
8 ABI-F000256 | P. pulmonarius 722,5% + 58,8 6,64° + 0,16
9 ABI-F000259 | P. pulmonarius 716,4%+ 23,2 7,672+ 0,45
10 ABI-F000261 | P. pulmonarius 841,2% + 27,9 7,81+ 0,17
*C4c mau ty khac nhau biéu dién meze dé sai biét cé y nghia (theo cét) & do tin cdy

95%.

Trén 6ng nghiém mat cua téc do lan to ctia cac ching ciing ¢ su khéc biét y
nghia vé mat thong ké (Bang 3.6 va Hinh 3.23). Ching ¢ toc d6 lan nhanh nhat 12
ABI-F000252. Chung c6 toc do lan to cham nhat 1a ABI-F000201. Trong cung mot
loai, toc do lan to cta cac ching ciing c6 sy khac biét.

Hinh 3.22. Hé soi cua cac ching nam Pleurotus trén dia Petri mat cua sau 6 ngay
nudi cay
(A: ABI-F000201; B: ABI-F000219; C: ABI-F000222; D: ABI-F000224; E: ABI-
F000241; F: ABI-F000252; G: ABI-F000253; H: ABI-F000256; I: ABI-F000259;
J: ABI-F000261; thuoc: 1 cm)
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Hinh 3.23. Hé sgi cua cac chung ndm Pleurotus trén 6ng nghiém mat cua sau 19
ngay nudi cay
(A: ABI-F000201; B: ABI-F000219; C: ABI-F000222; D: ABI-F000224; E: ABI-
F000241; F: ABI-F000252; G: ABI-F000253; H: ABI-F000256; I: ABI-F000259;
J: ABI-F000261; thuoc: 1 cm)
Cac chung nam lan to day dng nghiém trong khoang tir 19 dén 26 ngay. Két qua

vé téc d6 lan to trong 6ng nghiém cua nghién ciru ndy ciing twong tu cac cong bd
khac [138, 141, 143]. Thoi gian lan to theo cic cong b trén 1a 17,3 — 21,3 ngay.
Trong nghién ciru nay tdc do lan to ctia cac chung thudc loai P. pulmonarius 13 6,64
— 7,81 (mm/ngay), trong khi d6 toc do cua cac chung cua loai P. ostreatus 1a 5,69 —
7,21 (mm/ngay). Cac nghién cau khac cho thay, loai P. pulmonarius cé chiéu dai to
lan sau 8 ngay 1a 5,24 cm (téc do lan to trung binh twong duong 1a 6,55 mm/ngay)
[127], thap hon nghién ctru ndy; loai P. ostreatus cé toc do lan to trén mat cua cua 5
loai cdy khac nhau (Magifera indica, Albizia saman, Tectona grandis, Gmelina
arborea, Swietenia mahagoni) cho két qua 6,3-7,6 mm/ngay [144], tuong tu C4c
ching cua nghién ctu nay.

Véi két qua lan to trén Petri va 6ng nghiém, cac chung trong nghién cau c6 toc
d6 lan to trén co chat 6n dinh dé nudi trong. Trong dé ching ty nhién ABI-F000261
c6 toc do lan to trén Petri va 6ng nghiém déu cao.

3.2.3. Khao sat ti 1é chuyén hoa

Khao sat ti 18 chuyén héa nham danh gia kha ning sir dung co chat (lactose)
trong méi trudng YBLB, tir d6 danh gia nhanh tinh trang gidng. Sau 4 ngay nudi cy
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trén méi truong YBLB, ti 18 chuyén hoa cua cac ching ndm bao ngu duoc trinh bay
theo Bang 3.7.

Bang 3.7. Ti Ié chuyén hoa trén méi trudng YBLB caa cac ching nam bao ngu

STT | Chiing nAm Tén loai Ti lé chuyén hoéa (%)
1 | ABI-F000201 P. ostreatus 36,75% + 12,64
2 | ABI-F000219 P. ostreatus 45,369 + 15,15
3 ABI-F000222 P. ostreatus 53,40 + 7,85
4 | ABI-F000224 P. ostreatus 51,79 + 13,60
5 ABI-F000241 P. pulmonarius 30,329 + 20,90
6 ABI-F000252 P. pulmonarius 59,72 + 11,84
7 ABI-F000253 P. pulmonarius 49,79 + 17,14
8 ABI-F000256 P. pulmonarius 79,652 + 8,46
9 | ABI-F000259 | P. pulmonarius 45,644 + 11,81
10 | ABI-F000261 P. pulmonarius 39,48 + 12,19

*Cac mau tw khac nhau biéu dién mie dg sai biét c6 ¥ nghia (theo cét) ¢ dé tin cdy
95%.
Trong nghién ctru nay, ti 1& chuyén hoa c6 su khac biét giita cac chung nghién

ctru. Ti Ié chuyén hda cua cac ching & muc trung binh dén cao, dao dong tir 30,32%
dén 79,65%, tuong (ng Voi mau ciia mdi trudng tir xanh 14 cay dén vang (Bang 3.7
va Hinh 3.24). Két qua thi nghiém ghi nhan chang chuyén héa cao nhat 1a ABI-
F000256 va thap nhat 1a ABI-F000241.

Nghién ctru caa Magae va cs. (2005) cho thay chuyén héa caa nam kim cham
trén moi trudng YBLB cho thay nhitng ching nam cé gia tri chuyén hda am (-20% -
mau moi truong sau thir nghiém 14 mau xanh luc) c6 nang suét thap va thé hién sy
thodi hoa giéng [111]. Nhiing giéng cé chuyén hoa trung binh (15% dén 72% - moi
truong sau thir nghiém c6 mau xanh 14 cay) va chuyén hda cao (trén 90% - méi trudng
sau thir nghiém c6 mau vang) ning suat on dinh va khéng cé sy khac biét giita ning
suat nudi trong caa hai nhom nay. Nghién cau cua Chen va cs. (2019) trén ndm rom
(Volvariella volvacea) cho thay cac gidng sau mot vai thé hé cay chuyén sinh khoi
van 6n dinh, c6 chuyén hoa cao va twong Gng Vi mau vang cia mai truong. Cac
giong & thé hé cay chuyén thir 3, bat dau xuat hién dau hiéu thoai hoa [33]. Su khac
biét vé do twong rng mau sac véi mirc do thoai hda cua 2 nhom téc gia co thé do phy
thudc vao tinh chat giéng ciing nhu diéu kién cu thé ma mdi nhom tac gia thuc hién
ky thuat nay.

Ti 1& chuyén hoéa duoc sir dung nham muc dich danh gia nhanh chét luong
gidng. C6 thé thay ti 1é chuyén hoa cua cac chung phi hop véi két qua khao sat sinh
truong & trén. Cac chang trong b suu tap co cac két qua sinh truong on dinh déu co
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két qua chuyén hoa trung binh dén cao, mau moéi trudng twong Gng la xanh 14 cay va
vang. Nhan dién so bo theo két qua thir nghiém sinh héa tat ca 10 chung nam trong
b6 suu tap c6 déu dang on dinh, chua c6 ddu hiéu thoai héa gidng.

A B C D E F G H I 3 K
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Hinh 3.24. Mau sic cia cac mdi truong trong thir nghiém YBLB cuaa céc chiing
nam Pleurotus sau 4 ngay nudi cay

(A: ABI-F000201; B: ABI-F000219; C: ABI-F000222; D: ABI-F000224; E: ABI-

F000241; F: ABI-F000252; G: ABI-F000253; H: ABI-F000256; I: ABI-F000259;

J: ABI-F000261; K: déi chitng — khéng cay giong)

3.2.4. Khao sat hiéu suat sinh hec va méi twong quan giira téc do lan to
trén mat cwa véi hiéu suat sinh hec cac chiing nam

Trong nghién ciu nay, 10 chung ndm bao ngu chia 1am 2 nhom. Nhom 1 12 4
chung nam thuoc loai P. ostreatus (ABI-F000201 dén ABI-F000224) va nhom 2 13 6
chung nam thudc loai P. pulmonarius (ABI-F000241 dén ABI-F000261).

Hiéu suat sinh hoc va tdc do thé tich sinh khéi to trén mat cua duoc thé hién ¢
Bang 3.8 va 3.9. Hinh anh qua thé nam trén bich phoi va sé liéu nang suat dugc trinh
bay ¢ Phu luc 13 va 14.
Bang 3.8. Hiéu suat sinh hoc va tdc d6 thé tich sinh khdi to trén mat cua cua cac
chung thugc loai P. ostreatus

STT | Chiang nAm Hiéu suat Téc dp thé tich sinh khdi
sinh hoc (%) | trén mat cwa (mm?®/ngay)
1 ABI-F000201 38,03 + 4,55 3597,17° + 648,19
2 ABI-F000219 46,52 + 3,92 4910,34% + 533,00
3 ABI-F000222 46,05° + 5,63 5403,132 £ 472,53
4 ABI-F000224 49,732 + 5,78 5185,73% + 556,21

*Cac mau t khac nhau biéu dién mite dg sai biét c6 ¥ nghia (theo cét) ¢ dé tin cdy
95%.



Bang 3.9. Hiéu suat sinh hoc va tdc d6 thé tich sinh khéi to trén mat cua cua cac
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chung thudc loai P. pulmonarius

STT | Chiing nAm Hiéu suat Téc dd thé tich sinh khéi

sinh hoc (%) | trén mat cua (mm®/ngay)
1 ABI-F000241 19,22 + 0,76 5806,38° + 342,00
2 ABI-F000252 22,342 + 2,06 6572,75% + 471,48
3 ABI-F000253 17,96° + 3,35 5625,64° + 467,25
4 ABI-F000256 16,02° + 3,70 4801,10° + 459,50
5 ABI-F000259 14,299 + 3,35 5493,18" + 314,71
6 ABI-F000261 23,43* + 3,38 6570,30% £ 235,89

*Cac mau tw khac nhau biéu dién mite dg sai biét c6 y nghia (theo cot) ¢ dé
tin cay 95%.

Khao sat hiéu suat sinh hoc (BE) la tiéu chi quan trong nhat dé xac dinh nhiing
gidng c6 tiém niang san xuat. Trong khao st nay cac chung thuoc loai P. pulmonarius
c6 BE tir 14,29% (chung ABI-F000259) dén 23,43% (chung tu nhién ABI-FO00261).
BE cua cé4c chung P. pulmonarius trong nghién ciru nay thap hon so vai mot s6 nghién
ctu khac: 54% [135], 25,56 - 36,13% [138]. Cac chung thudc loai P. ostreatus trong
nghién cau nay co BE tir 38,03% dén 49,73%. Két qua nay thap hon so vdi mot s6
nghién ctru: 64,69% [141], 187- 213,2% [229], 78,30 - 84,08% [144]; nhung cao hon
hon két qua mot nghién ctiru khac: 9,73% [143].

Xem xét mdi lién quan giira hiéu suat sinh hoc (Bang 3.8, 3.9) va ti 1 chuyén
hoa (Bang 3.7) cho thay céc chung c6 chuyén héa ghi nhan phia trén Ia trung binh va
cao déu cho ning suat on dinh (gidng van tao qua thé binh thuong va phd hop cho
y&u cau san xuat). Xét riéng tirng ching: d6i véi 4 ching loai P. ostreatus cac chung
c6 hiéu suat sinh hoc cao thi chuyén héa ciing cao, trong khi ctia ching thuoc loai P.
pulmonarius khdng cé sy tuong tng gitra hidu suat sinh hoc va ti Ié chuyén hda. Do
vay thir nghiém sinh hoa c6 thé xac nhan chiing con c6 kha nang san xuat (Van tao
qua thé). Tuy nhién, thir nghiém nay chua gitp phan biét cac chiing c¢6 nang suat khac
nhau.

Xem xét mdi lién quan giira hiéu suat sinh hoc (Bang 3.8, 3.9) va téc do lan to
trén dia Petri (Bang 3.6) cho thdy 4 chung loai P. ostreatus va 6 chung loai P.
pulmonarius déu c6 sy lién quan gitra hai chi tiéu nay. Cac chung c6 ning suit cao
c6 toc do lan to trén Petri mat cua cao va nguoc lai.

Déi vai méi lién quan gitta hiéu suat sinh hoc (Bang 3.8, 3.9) va tdc d6 lan to
trén 6ng nghiém (Bang 3.6), nhin chung cho thay cac chung c6 hiéu suat sinh hoc cao
cho téc do lan to cao. Xét riéng 4 ching loai P. ostreatus cho thiy c6 su lién quan
gitra 2 chi tiéu nay. Riéng 6 chung loai P. pulmonarius c6 chung ABI-F000259 c0 su



78

khéc biét 1a c6 toc do lan to cao mic du co nang suat thap. Tuy vay c6 thé nhan dinh
day co thé 1a mot chi tiéu co thé phu hop cho sang loc ging.

Pé xem xét day du hon mdi lién quan giita téc d6 lan to trong toan bo khéi co
chat (theo ca chiéu ngang trén bé mat va chiéu sau theo hudng di xudng), nghién ciu
tién hanh xem xét méi lién quan giira toc do6 thé tich va hiéu suét sinh hoc (Bang 3.8,
3.9). Két qua gia tri tbc do thé tich: ddi véi loai P. ostreatus ghi nhan ba chang ABI-
F000219, ABI-F000222, ABI-F000224 bing nhau (dao dong tir 4910,34 mm3 dén
5403,13 mm?3) va cao hon chung ABI-F000201 (3597,17 mm?3) va hiéu suit sinh hoc
c6 thé chia Iam 2 tép: cao (ba chung ABI-F000219, ABI-F000222, ABI-F000224) va
thip (chang ABI-F000201). Béi véi loai P. pulmonarius gia tri tc do thé tich ghi
nhan hai chiung ABI-F000261, ABI-F000252 cao nhat va thap nhat la chiung ABI-
F000259. Ta c6 thé thay toc do thé tich cua cac chung P. pulmonarius c6 thé chia lam
3 top: cao (hai chung ABI-F000261, ABI-F000252), trung binh (hai ching ABI-
F000241, ABI-F000253) va thip (hai chang ABI-F000256, ABI-F000259). Va dic
biét ghi nhan tuong (ng voi 3 top cua tde do thé tich cac chung nay ciling trong Gng
véi 3 top caa hiéu suat sinh hoc, do d6 ¢6 sur trong quan gitra tée do thé tich va hiéu
suat sinh hoc ddi véi cac chung thudc loai P. pulmonarius.

Tong hop céc két qua phan tich nay cho thay c6 thé ap dung thir nghiém sinh
hoa dé xac dinh nhanh kha nang nudi trong ciia chung (van tao ra qua thé). Sau d6 c6
thé dung phuong phap xem xét téc do thé tich dé dy doan hiéu suat sinh hoc cac
chang nam.

3.3. THU THAP VA KHAO SAT MOQT SO PAC PIEM SINH HQC CUA CAC
DONG PON BOI

Tir két qua nghién ciru cta ndi dung 2 tién hanh lya chon 4 ching ndm phu
hop dé tién hanh thu nhap dong don boi bao gdm: 3 chiing nAm bao ngu xam thuong
mai ¢6 hiéu suit sinh hoc cao: ABI-F000241, ABI-F000252, ABI-F00253 va mot

chung ndm bao ngu tring c6 hiéu suit sinh hoc cao nhat ABI-F000224.

3.3.1. Thu thap va giir giong cac dong don bdi
3.3.1.1. Thu thdp cdc dong don bji

Qua thé cua 3 chung ndm bao ngu xam ABI-F000241, ABI-F000252, ABI-
F000253 va mot chung nim bao ngu tring ABI-F000224 duoc thu nhan. Cac hé soi
nay mam tir bao tir duoc cay phan 1ap. Dya vao su khac biét hinh thai caa ciu tric hé
soi dé sang loc dong don bdi: soi nAm don boi khdng ¢d mau ndi, soi ndm song nhan
c6 mau néi dé thu nhan cac dong don boi (Hinh 3.25). Tir mdi chiing nam, thu nhan
20 dong don boi (Bang 3.10).
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Hinh 3.25. Hinh thai hé sgi nim bao ngu
(4: don béi; B: song nhan va cau tric mau nei — hinh géc)
Bang 3.10. Danh sach dong don boi ciia cac chiing nam bao ngu

STT | Chingnam | Ching nam Chiing nam Chiing nam
ABI-F000241 | ABI-F000252 | ABI-F000253 ABI-F000224
1 01 02 01 02
2 04 04 04 05
3 05 07 08 14
4 06 09 09 18
5 08 12 13 19
6 09 13 16 20
7 13 15 20 35
8 19 16 23 42
9 20 20 24 44
10 23 22 27 45
11 24 24 36 46
12 26 27 37 47
13 33 29 41 49
14 34 30 42 50
15 36 31 44 54
16 37 33 45 55
17 43 34 47 60
18 45 36 51 61
19 59 39 52 62
20 60 43 54 64

(Ghi chl: méi dong don béi cua ting chiing dioc ky hiéu bang 2 chir so)
V& hinh thai cua hé soi dong don bdi, & 4 ching nim nhén théy cac dong don
bdi c6 cac dang hinh thai dac trung: dang ré, dang bong, dang van déng tam va dang
day dac (Hinh 3.26).
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Hinh 3.26. Cac dang hinh thai hé sgi cta cac dong don boi

(A: dang ré; B: dang bong; C: dang vin dong tam; D: dang day ddc; thude: 1 cm)

Céc dang hinh thai dong don boi ghi nhan trong dé tai nay twong tu nghién
cau khéac [37]. Khi nghién ciru dong don bdi cua ca ba loai P. ostreatus, P.
pulomonarius, P. citrinopileatus, cac tac gia ghi nhan 4 dang hinh thai: dang ré
(rooting), dang bong (cotton), dang day dic (dense mycelial) va dang van dong tam
(concentric striate). TAc gia ciing nhan thay hé soi dang bong c6 toc d6 lan to nhanh
nhat va cham nhat la dang day dic. Trén loai P. ostreatus ciing dugc ghi nhan c6 6
dang hinh thai khuan lac cua cac dong don boi: dang dam may (cumulous), dang ré
(feathery), dang sung (puffy), van dong tam (concentric), dang 16ng to (fluffy), dang
tia (streak) [223]. Tuy vay nghién ctiru nay khong cé hinh anh vé cac dang hinh théi
khuan lac duoc xac nhan nhu trén.

3.3.1.2. Gii gidng cdc dong don bji

Cac dong don boi sau khi dwoc xac nhan, dugc nudi cay trong ong

thach nghiéng MY A va bao quan ¢ nhiét d6 4°C.
3.3.2. Khao sat sinh trudéng ciac dong don boi trén moi truong dinh dudng

Tbc do lan to trén moi trudng PDA 1a thong tin quan trong cho qua trinh giit
gidng hay nhan giéng dong don boi. Bén canh d6 cip dong don bdi bd me néu co
Kiéu bat cap di truyén phi hop, c6 tée d6 lan to cao va hinh thai khac biét c6 thé duoc
lua chon lam vat liéu cho cac quy trinh lai tao sau nay.

3.3.2.1.Khdo sat cac dong cia ching ném ABI-F000241

Téc d6 lan to ctia 20 dong don boi cia chiung ABI-F000241 trén méi truong
PDA sau 10 ngay duoc trinh bay ¢ Bang 3.11 va cac Hinh 3.27
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Bang 3.11. T4c d6 lan to trén moi trudng PDA (mm?%/ngay) cac dong don boi
cua chung ABI-F000241

STT Ma dong Téc df lan to (mm?/ngay)
1 01 70,54+ 1,4
2 04 303,3% 4+ 11,7
3 05 27449 + 131
4 06 66,8 + 6,2
5 08 130,39 + 14,0
6 09 58,41 + 3,7
7 13 227,1° + 29,5
8 19 206,8°" + 26,9
9 20 50,2k + 4,2
10 23 65,11 + 3,7
11 24 322,8% + 552
12 26 118,09 4+ 41,0
13 33 81,9"1 + 4,7
14 34 191,87+ 37,2
15 36 428,8* + 26,2
16 37 20,9+ 4,0
17 43 95,89 4+ 6,0
18 45 110,99" + 5,8
19 59 353,1° + 66,9
20 60 15,84+ 2,1

*C4c mau ty khac nhau biéu dién muze dé sai biét c6 y nghia (theo cét) ¢ dé tin
cay 95%.

Két qua cho thiy cac dong don boi ciia chung ABI-F000241 ¢6 toc d6 lan to
khac nhau. Trung binh tir: 15,8 — 428,8 mm?2/ngay. Dong c6 tdc do lan to nhanh nht:
36. Cac dong c6 téc do lan to cham nhat: 37, 60.
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Hinh 3.27. H¢ sgi cta cac dong don bdi cua chung ABI-F000241 sau 10 ngay
nudi cay trén mai truong PDA (thudc 1 cm, s6 trong mdi hinh 1a ma dong don boi)

3.3.2.2. Khdo sat cac dong cua ching ABI-F000252
Téc d6 lan to ctia 20 dong don boi cia chiung ABI-F000252 trén méi truong
PDA sau 10 ngay dugc trinh bay dugc trinh bay ¢ Bang 3.12 va cac Hinh 3.28.
Bang 3.12. Tdc d6 lan to trén moi trudng PDA (mm?%/ngay) cac dong don boi
cua chung ABI-F000252

STT Ma dong Toc d6 lan to (mm?/ngay)
1 02 241,59+ 34,1
2 04 326,3° + 34,2
3 07 299,0°+ 194
4 09 207,2° + 24,3
5 12 246,19+ 24,8
6 13 327,7°+74
7 15 399,22+ 36,9
8 16 26,9+ 8,7
9 20 163,419+ 19,2
10 22 83,5"+12,3
11 24 41,7+ 9,9
12 27 179,17+ 13,4
13 29 236,99 + 16,8
14 30 27,0+ 2,0
15 31 347,7°+ 17,4
16 33 350,6°+ 14,8
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Bang 3.12. Téc d6 lan to trén moi trudng PDA (mm?%/ngay) cac dong don boi
cua chung ABI-F000252 (tiép theo)

STT Ma dong Toc dé lan to (mm?/ngay)
17 34 181,1F+ 11,1
18 36 141,19+ 15,7
19 39 327,77+ 215
20 43 37,3+ 3,8
*Cac mau tu khac nhau biéu dién mize dg sai biét c6 ¥ nghia (theo cét) ¢ dé tin cdy
95%.

Két qua cho thiy cac dong don boi cua chung ABI-F000252 c6 téc do lan to
khac nhau. Trung binh tir: 26,9 — 399,2 mm?2/ngay. Dong c6 toc do lan to nhanh nhét:
15. Cac dong c6 tc do lan to cham nhat: 16, 24, 30, 43.

Hinh 3.28. H¢ soi cua cac dong don boi cua chung ABI-F000252 sau 10 ngay
nudi cay trén moi truong PDA (thudc 1 cm, s6 trong mbi hinh 1a ma dong don boi)

3.3.2.3.Khdo sat cac dong ceia chizng ABI-F000253
Téc d6 lan to ctia 20 dong don boi cia chiung ABI-F000253 trén méi truong
PDA sau 10 ngay duogc trinh bay duoc trinh bay ¢ Bang 3.13 va Hinh 3.29.
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Bang 3.13. Téc d6 lan to trén moi trudng PDA (mm?%/ngay) cac dong don boi
cua chung ABI-F000253

STT Ma dong Toc d9 lan to (mm?%/ngay)
1 01 165,77+ 22,3
2 04 329,9°+ 10,5
3 08 212567 +17,1
4 09 171,37+ 38,4
5 13 238,6% + 27,1
6 16 266,24 + 29 4
7 20 323,3°+194
8 23 390,52+ 32,6
9 24 205,0°" + 29,8
10 27 341,7+41,4
11 36 401,82 + 24,3
12 37 164,77 + 58,2
13 41 335,4° + 66,4
14 42 105,1F + 21,8
15 44 410,22 + 38,0
16 45 390,92 + 24,3
17 47 340,0° + 57,3
18 51 309,4°¢ + 28,0
19 52 246,0% + 31,2
20 54 75,27+ 13,8

*Cac mau tw khac nhau biéu dién mize dé sai biét cé y nghia (theo cét) & dé tin
cdy 95%.

Két qua cho thiy cac dong don boi ciia chung ABI-F000253 ¢6 toc d6 lan to
khac nhau. Trung binh tir: 75,2 — 410,8 mm?2/ngay. Cac dong c6 téc do lan to nhanh
nhat: 23, 36, 44, 45. Cac dong c6 tdc do lan to cham nhat: 42, 54.
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Hinh 3.29. H¢ soi cua cac dong don boi cua chung ABI-F000253 sau 10 ngay
nudi cay trén moi truong PDA (thudc 1 cm, s6 trong mdi hinh 1a ma dong don boi)

3.3.2.4. Khdo sat cac dong cua ching ABI-F000224
Téc d6 lan to caa 20 dong don boi cua chung ABI-F000224 trén moi trudng
PDA sau 10 ngay dugc trinh bay duogc trinh bay ¢ Bang 3.14 va Hinh 3.30.
Bang 3.14. Toc d6 lan to trén moi trudng PDA (mm?/ngay) cac dong don bdi cia
chung ABI-F000224

STT| Maéadong Téc d9 lan to (mm?/ngay)
1 02 9,3"+16
2 05 17,09+ 53
3 14 12,4¢%h + 17
4 18 19,8°+1,0
5 19 241°+ 3,1
6 20 5,5+0,1
7 35 16,79+ 0,8
8 42 16,19 + 41
9 44 11,79+ 0,7
10 45 9,5"+0,6
11 46 50,72 5,1
12 a7 6,79+1,6
13 49 2,7+ 0,3
14 50 13,5%10 + 2 8
15 54 10,79" + 0,9
16 55 253"+ 41
17 60 13,9%f0 + 1 2
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Bang 3.14. Toc d6 lan to trén moi trudng PDA (mm?/ngdy) cac dong don boi cua
chung ABI-F000224 (tiép theo)

STT M4 dong Toc d lan to (mm?/ngay)
18 61 14,7% + 1 6
19 62 5,5+ 0,7
20 64 96" +15
*Cac mau tw khac nhau biéu dién mize dg sai biét co Y nghia (theo cét) ¢ dé tin cdy
95%.

Két qua cho thiy cac dong don boi cua chiung ABI-F000224 ¢6 tdc d6 lan to khac
nhau, trung binh tir: 2,7 — 50,7 mm?2/ngay. Dong c6 téc d6 lan to nhanh nhét: 46, dong
c6 tée d6 lan to cham nhat: 49.

Hinh 3.30. Hé soi cua cac dong don boi ciia chung ABI-F000224 sau 10 ngay
nudi cay trén moi truong PDA (thudc 1 cm, s6 trong mbi hinh 1a ma dong don boi)

Trong nghién ctzu nay bién thién téc d6 cua cac dong don boi trong ching bao
ngu xam tuong déi gidng nhau: ABI-F000241 tir 15,8 — 428,8 mm&ngay; ABI-
F000252 tir 26,9 — 399,2 mm?/ngay; ABI-F000253 tir 75,2 — 410,8 mm?/ngay. Nghién
clru nay cling ghi nhan toc do lan to cua cac dong don boi cua cac chung bao ngu
xam nhanh hon toc d6 céc dong bao chang ndm ngu tring. Mot s6 tac gia ciing cong
bé tdc d6 lan to cua cac dong don bodi ndm bao ngu. Dong don bdi nam P. ostreatus
duoc ghi nhan cd toc d6 lan to khac nhau trong mot sé nghién ctu: 2,5 — 6,1 mm/ngay
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[223]; 1,1 - 5,0 mm/ngay [230]; 3,4 mm/ngay [231]. Tuy nhién cac nghién ctru trén
khong du thong tin (thir nghiém trén Petri nhung do lan to theo chiéu dai tiing ngay)
dé so sanh di chiéu véi nhau va véi nghién cau nay.

Céac dong don boi ¢6 téc do lan to va hinh thai khac so voi dong bs me
song nhan cua ching. Cac nghién ctru khac ciing ghi nhan twong tu [60, 161, 223,
231]. Tuy nhién ching ABI-F000253 c6 nhiéu dong don bi 6 téc do lan to nhanh
hon chiing bé me. Dong song nhan caa ching ABI-F000241 ¢6 toc do lan to 752,8
mm?2/ngay; ABI-F000252 c6 tdc d6 lan to 726,8 mm?/ngay; ABI-F000253 cd tdc do
lan to 284,9 mm?/ngay; ABI-F000224 cd toc d6 lan to 414,9 mm#ngay (No6i dung 2).

3.3.3. Khao sat ti Ié chuyén hoa cac dong don boi
3.3.3.1. Khdo séat cac dong cia chiing ném ABI-F000241
Sau 4 ngay theo dbi két qua ti I¢ chuyén hoa cua cac dong don bdi ciia chung
ABI-F000241 duoc trinh bay ¢ Bang 3.15 va Hinh 3.31.
Bang 3.15. Ti 1 chuyén hoa trén méi trudng YBLB cua cac dong don boi
cua chiung ndm ABI-F000241

STT | Dong don bdi | Ti lé chuyén hoa (%)
1 01 58,834 + 11,17
2 04 46,63¢ + 5 23
3 05 29,02 + 5,38
4 06 58,434 + 12 69
5 08 56,597 + 12,22
6 09 52,55%f + 3,61
7 13 34,43% + 16,04
8 19 67,76° + 1,53
9 20 39,491 + 7 31
10 23 67,26 + 3,07
11 24 40,35%" + 21,06
12 26 85,292 + 1, 85
13 33 87,57% + 4,67
14 34 88,16 + 2,31
15 36 11,23' + 2,82
16 37 52,75%" + 15 60
17 43 51,53% + 10,32
18 45 89,542 + 2,72
19 59 58,78 + 19,44
20 60 61,92 + 22 81

*Cac mau ty khac nhau biéu dién mie dg sai biét ¢6 ¥ nghia (theo cot) ¢ dé tin cdy
95%.



Hinh 3.31. Mau méi trudng khi nudi cay cua cac dong don boi chiing nam bao ngu
ABI-F000241 trén méi trudng YBLB sau 4 ngay (s6 trong mdi hinh 12 ma dong don
boi)

Céac dong don boi ¢ ti 1é chuyén hda khac nhau tir 11,23% - 89,54%. Dong
c6 ti 16 chuyén hda cao nhat 1a 45, dong c6 chuyén hoa thip nhat 12 dong s6 36.
3.3.3.2. Khdo séat cac dong caia chiing ném ABI-F000252
Sau 4 ngay theo dbi két qua ti 1é chuyén hoa cua cac dong don boi cia chung
ABI-F000252 duoc trinh bay ¢ Bang 3.16 va Hinh 3.32.
Bang 3.16. Ti 1 chuyén hoa trén méi trudng YBLB cua cac dong don boi
cua chang nam ABI-F000252

STT | Dong don bdi | Ti lé chuyén hda (%)
1 02 67,54 + 14 41
2 04 20,96% + 1,98
3 07 50,421 + 5 82
4 09 80,482 + 3,45
5 12 83,46%+ 2,39
6 13 19,72% + 3,56
7 15 39,79" + 26,96
8 16 79,58%¢ + 4 52
9 20 73,932 + 1323
10 22 57,7249 + 5 22
11 24 87,022 + 6,33
12 27 71,310 + 6 10
13 29 85,032 + 4,05
14 30 76,022 + 5 96
15 31 20,94% + 13,49
16 33 63,04% + 5 55
17 34 37,17" + 13,16
18 36 37,17" + 12,46
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Bang 3.16. Ti 1 chuyén hoa trén méi trudng YBLB cua cac dong don boi

cuia chung nam ABI-F000252 (tiép theo)

STT | Dong don bdi | Ti lé chuyén héa (%)
19 39 48,829" + 10,26
20 43 84,42% + 4,62
*Cac mau tu khac nhau biéu dién mize dg sai biét ¢6 ¥ nghia (theo cét) ¢ dé tin cdy
95%.

Hinh 3.32. Mau méi trudng khi nudi cay cua cac dong don boi chiing nam bao ngu
ABI-F000252 trén méi trudng YBLB sau 4 ngay (s6 trong mdi hinh 12 ma dong don
boi)

Cac dong don boi ¢6 ti 1& chuyén hoa khéac nhau tir 19,72% - 87,02%. Dong
c6 ti 1é chuyén hda cao nhat 1a 24, dong c6 chuyén hoa thap nhat la dong s6 13.
3.3.3.3. Khdo séat cac dong ciia chiing ndm ABI-F000253
Sau 4 ngay theo dbi két qua ti Ié chuyén hoa cua cac dong don bdi ciia chung
ABI-F000253 duogc trinh bay ¢ Bang 3.17 va Hinh 3.33.
Bang 3.17. Ti 1 chuyén hoa trén méi trudng YBLB cua cac dong don boi
cta chiung ndm ABI-F000253

STT | Dong don bdi | Ti Ié chuyén hda (%)
1 01 41,179 + 26,80
2 04 49,78%"" + 17 67
3 08 86,972 + 9,28
4 09 67,3220cdel + 19 74
5 13 72,4100 + 17 06
6 16 55,389 + 19 08
7 20 60,51bcdefo + 27 26
8 23 78,0120 + 18 75
9 24 74,832 + 15 48
10 27 86,932 + 2,78




90

Bang 3.17. Ti 1 chuyén hoa trén méi trudng YBLB cua cac dong don boi
cuia chung nam ABI-F000253 (tiép theo)

STT | Dong don bdi | Ti Ié chuyén hda (%)
11 36 81,023¢ + 13 96
12 37 48,49 + 14 48
13 41 59,22¢defg + 19 92
14 42 48,10 + 7 12
15 44 30,04" + 12,44
16 45 14,78 + 8,85
17 47 14,29 + 4,66
18 51 73,58abcde + 2 57
19 52 70,263bcdef 4 3 35
20 54 83,46% + 2 69

*C4c mau ty khac nhau biéu dién meze dé sai biét cé y nghia (theo cét) & do tin cdy
95%.

Céac dong don boi ¢ ti 1é chuyén hda khac nhau tir 14,29% - 86,97%. Dong
c6 ti 16 chuyén hda cao nhat 1a 08, dong c6 chuyén hoa thap nhat 1a dong s6 47.

01 o« los oo 13 36 Bl 22 | 24 27

Hinh 3.33. Mau méi trudng khi nudi cay cua cac dong don boi ching nam bao ngu
ABI-F000253 trén moi truong YBLB sau 4 ngay (sé trong mdi hinh 1a ma dong don
boi)

3.3.3.4. Khdo sat dong ciia chiing ném ABI-F000224
Sau 4 ngay theo dbi két qua ti 1é chuyén hoa cua cac dong don boi cua chung
ABI-F000224 duogc trinh bay ¢ Bang 3.18 va Hinh 3.34.
Cac dong don boi ¢6 ti 1& chuyén hoa khac nhau tir 8,83% - 81,63%. Dong ¢6
ti 16 chuyén hda cao nhat 1a 44, dong c6 chuyén héa thap nhat 12 dong sb 14.
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Bang 3.18. Ti Ié chuyén hoa trén méi trudng YBLB cua cac dong don boi
cua chung nam ABI-F000224

STT | Dong don bdi | Ti lé chuyén hoa (%)
1 02 28,67¢+ 4,40
2 05 13,149 + 1,08
3 14 8,839 + 3,63
4 18 21,11¢ + 1 44
5 19 13,85%M9 + 2 24
6 20 28,60°¢ + 9,25
7 35 11,59 + 4,60
8 42 14,37%%9 + 2 91
9 44 81,632 +£ 6,29
10 45 22,13%4 + 517
11 46 14,65%%9 + 4 45
12 47 15,43%f9 + 0 88
13 49 19,66%" + 8 21
14 50 13,5169 + 1,63
15 54 14,19%%9 + 3 11
16 55 16,93%f0 + 5 91
17 60 36,570 + 4,06
18 61 10,129 + 1,26
19 62 39,42 + 9 20
20 64 9,869 + 3,90
*Cac mau tw khac nhau biéu dién mie dg sai biét c6 ¥ nghia (theo cot) ¢ dé tin cdy
95%.
02 20 35 42. 44 45

Hinh 3.34. Mau méi trudng khi nudi cay cua cac dong don boi chiing nam bao ngu
ABI-F000224 trén méi trudng YBLB sau 4 ngay (s6 trong mdi hinh 13 ma dong don
boi)

Nhin chung, cac dong don bdi caa cac chung nam bao ngur xam ¢ ti 18 chuyén
hoa cao hon cac dong don boi caa cac chung nam bao ngu tring va so vai ching song
nhan cta b me ti 1 chuyén hoa cua dong don boi khdng c6 khéc biét 16n. Chuyeén
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hoa dong song nhan ching dugc ghi nhan ¢ phan trudc nhu sau: ABI-F000241:
30,32%; ABI-F000252: 59,72%; ABI-F000253: 49,79%; ABI-F000224: 51,79%.
Két qua xac dinh ti 1& chuyén hoa cho thiy cac dong don boi ndy phl hop trong giir
gidng va 1am vat liéu ban dau cho céc nghién ctu lai tao gidng nam.

3.3.4. Xac dinh kiéu di truyén bit cip ciia cac dong don bi
3.3.4.1. Xde dinh kiéu bat cap riéng cac ching ndm

Viéc phan nhom di truyén bt cap cac dong don boi mdi chung ndm dugc
xac dinh theo két qua cac phép lai ngau nhién gitta cac dong don boi. Két qua cua cac
phép lai nhan thiy c6 3 dang hinh thai sgi nam cua phép lai: sgi nam khong c6 mau
ndi, sgi NAm ¢d mau ndi hoan chinh va soi nam c6 mau ndi gia (c6 mau ndi nhung
mau ndi khong dung hop vai té bao lién k&) (Hinh 3.35). Hinh thai hé soi nim tai ria
tiép xuc cua hai khuan lac dugc ghi nhan ¢ ba dang: dang ranh gidi, dang bao phu
va dang dudng vién (Hinh 3.36).

mea S I=le -

Hinh 3.35. Céc dang hinh thai cta cau trdc mau nbi
A: Hé spi nam khéng c6 mdu néi; B: Mdu néi hoan chinh; B: Mdu néi gidg; thieéc: 5

Hinh 3.36. Cac dang hinh thai hé soi nam tai ria tiép xuc

(A)- Dang ranh gidi, (B)- Dang bao phii, (C)- Dang dwong vién
Céc dang hinh thai trong nghién ctru ndy ciing twong ty véi mot sé cong bd
[60]. Mot sb tac gia Khac ciing ghi nhan hinh thai hé soi ndm tai ria tiép xuc. Kiéu

tiép xuc giira cac dong don boi nam P. ostreatus khong hinh thanh mau ndi dugc mo
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td bao gdm: bao phu (surrounding), dang ranh giéi (borderline), dang ngin cach
(barrage) [160]. Tuy nhién dang hinh thai ¢6 sy hinh thanh mau nbi khong duoc mo
ta trong nghién ctru nay. Hinh thai hé soi tai ria tiép xuc 1a phét trién mo rong thi s&
turong hop (hinh thanh mau nbi); néu 1 dang ngin cach (barrage) va dang bao phu s&
khong hinh thanh mau ndi ciing duoc md ta trong mot nghién ciu khac [223].

Phan nhém ching nam ABI-F000241

20 dong don boi dugc phan nhém nhu sau: nhém A1B1 c6 3 dong (cac dong
danh s thi tu: 01, 05, 08); A1B2 ¢ 5 dong (cac dong danh sb thir tu: 04, 20, 26, 37,
60); nhém A2B1 c6 5 dong (cac dong danh sb thir tu: 13, 19, 23, 36, 45); nhom A2B2
c6 7 dong (cac dong danh sé tha tu: 06, 09, 24, 33, 34, 43, 59). Chi tiét két qua duoc
trinh bay trong Bang 3.19.

Bang 3.19. Két qua phan nhom cac dong don boi chiing nam ABI-F000241

A1B1 A1B> A2B1 A2B>

06 09 24
04 20 26 | 1319 23
01 0508 33 34 43
37 60 36 45

59
AdBe 0105 |- - - |- - - |[HHEH) |+ + +
08 S e N €O N €O N € IR
0420 |- - - |- - - |+ + + |[(HHH
2637 |- - - |- - - |+ + + | (BB

AiB: | 6o S T I RN €O [C3 162
1319 (H)(H)(+) - -

23 36 (H)(H)(+)
A2B1 | 45 HHE) [+ + + - - - - - -
06 09 + ++ | (HEHEH) - - - - - -
AB> 2433 |+ + + |[(HHH) |- - - |- - -
43 59 + ++ | (HEHEH) - - - - - -

+ + 4+ |- - - -
+ + +

Ghi chd: +: hinh thanh mdu néi hoan chinh; (+): hinh thanh mdu néi gid;
-2 khdng hinh thanh mdu nai
Phan nhom chiing nam ABI-F000252
20 dong don boi dugc phan nhém nhu sau: nhém A1B1 ¢6 8 dong (cac dong
danh sé thir tu: 02, 04, 12, 13, 15, 20, 22, 24); A1B2 ¢6 2 dong (cac dong danh sb thix
tu: 27, 29; nhom A2B1 ¢6 5 dong (cac dong danh sb thu tu: 07, 09, 31, 39, 43); nhom
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A2B2 ¢6 5 dong (cac dong danh sb thi ty: 16, 30, 34, 33, 36). Chi tiét két qua duogc
trinh bay trong Bang 3.20.
Bang 3.20. Két qua phan nhom cac dong don boi ching nam ABI-F000252

AlBl AlBZ AZBl AZBZ
02 04 12
07 09 31 |16 3034
13 15 20 27 29
39 43 33 36
22 24
0204 [ - - | - - [O®O @[+ ++
AR 1213 |- - - N GGG IE
1520 |- - - - - (+) (+) (H) |+ + +
2224 |- - - - - (+) (+) (H) |+ + +
AB2 | 2729 |- - - - - + + + (DB
0709 |(HHMHH| + + |- - - - - -
AB:L 3139 |(H®® | + + |- - - | - -
43 (+) (+) (+) + + - - - - - -

16 30 + + + | HEH |- - - - - -
AB2 (3334 |+ + + | (DM |- - - S
36 + + o+ | (+) () - - - - - -

Ghi chd: +: hinh thanh mdu néi hoan chinh; (+): hinh thanh mdu néi gid;
-: khéng hinh thanh mdu néi

Phan nhém ching nédm ABI-F000253

20 dong don bdi dugc phan nhém nhu sau: nhém A1B1 cé 5 dong (cac dong
danh s6 thir tu: 04, 08, 09, 36, 54); nhom A1B2 c¢6 5 dong (cac dong danh so thi ty:
01, 20, 23, 24, 37); nhom A2B1 c6 6 dong (cac dong danh sb thu tu: 16, 41, 42, 44,
47, 52); nhém A2B2 ¢6 4 dong (cac dong danh sé tha tu: 13, 27, 45; 51). Chi tiét két
qua duoc trinh bay trong Bang 3.21.
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Bang 3.21. Két qua phan nhom cac dong don boi ching nam ABI-F000253

A1B:1 A1B; AxB1 A2B>

04 08 09 |01 2023 |16 41 42 |13 27 45
36 54 24 37 44 47 52 |51

0408 |- - - |- - - |(HEHBHEH |+ + +
AB1|0936 |- - - |- - - |[(DHEH |+ + +
54 - - - e (D ot
0120 |- - - |- - - |+ + + | (HDHHH
AiBy 2324 |- - - |- - - |4+ + + |[(HH®)
37 S R R e N G NG X ED)

1641 [HH® [+ + + [ - - - |- - -
ABy (4244 | (H)(HH) |+ + + | - - - - - -
4752 (@) [+ + + | - - - - - -
13 27 + + + | (DHE) | - - - - - -
4551 |+ + & [(OH | - - - |- - -

ArB>

Ghi cha: +: hinh thanh mdu néi hoan chinh; (+): hinh thanh mdu néi gid;
-: khéng hinh thanh mdu néi

Phan nhém chung ném ABI-F000224

20 dong don boi dugc phan nhém nhu sau: nhém A1B1 ¢6 2 dong (cac dong
danh s6 thtr ty: 20; 42); nhém A1B2 ¢610 dong (cac dong danh sb thix tu: 02; 05; 19;
35; 44; 47; 49; 54; 55; 62); nhdm A2B1 c6 1 dong (dong danh s6 thir ty: 18). A2B2
c6 7 dong (cac dong danh sb thir tu: 14; 45; 46; 50; 60; 61; 64). Chi tiét két qua duoc
trinh bay trong Bang 3.22.
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Bang 3.22. Két qua phan nhom cac dong don boi chiung nam ABI-F000224

A1B1 Ai1B> A2B1 AxB>
0205 19
35 44 47 14 45 46 50
20 42 18
49 54 55 60 61 64
62
AiB1 | 20 42 - - - - +) |+ + + +
020519 |- - - - - + (HHE) (+)
354447 | - - - - - + (HHE) (+)
A1B:
495455 |- - |- - - + HHE) (+)
2 S R I (005 (6oL
A2B1 | 18 HE) |+ + + - - - - -
144546 |+ + | (+) () (+) - - - - -
AB2 (506061 |+ + | (+)(+)(+) - - - - -
64 + + [(HDHHHE) - - - - -

Ghi cha: +: hinh thanh mdu néi hoan chinh; (+): hinh thanh mdu néi gid;
-2 khéng hinh thanh mdu nai
Két qua bat cap gitta cac dong don boi ciia 3 chung ndm bao ngu xam: ABI-
F000241, ABI-F000252, ABI-F000253 (loai P. pulmonarius) va ching nim bao ngur
trang ABI-F000224 (loai P. ostreatus) déu tuan theo qui tac di truyén cua céc loai di
tan tr cuc. Két qua nay tuong dong véi cac nghién ciu vé di truyén gidi tinh caa cac
loai nAm P. pulmonarius va P. ostreatus trong cac nghién cau khéac [230]. 23 dong
don boi nim P. ostreatus da dugc phan thanh 4 dong AxBXx, 6 dong AxBy, 5 dong
AyBx va 8 dong AyBy [223]. 120 dong don boi ctia 3 ching ndm bao ngu thu thap
tai Nam B0 ciing ghi nhan cac kiéu di truyén bat cap tuong tu [60].
3.3.4.2. Lai chéo giita cdc dong don bgi cac ching ndm bao ngw xdm
Dé xac dinh s6 luong alen cac nhan té A va B cua cac dong don boi cua 3
chung ndm bao ngu xam, 1 dong ctia mot nhom di truyén bit cip caa mdi chang ndm
duoc chon va cho lai chéo véi nhau. Két qua cua cac phép lai chéo dugc trinh bay
trong Bang 3.23.
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Bang 3.23. Két qua cac phép lai chéo cac chung ndm bao ngu xam

Dong | 241. | 241. | 241. | 241. | 252. | 252. | 252. | 252.
08 26 13 24 02 29 31 16
241.08 - - - *
241.26 ; ; *
241.13 ; *
241.24 *
252.02
252.29
252.31
252.16
253.08 | - ) * ; ; ; *
253.23 | - ) ; * ; ; - *
253.16 | * ) ; ; *
253.27 | - * ; ; ; *

Theo két qua cac phép lai chéo, 3 chung nam bao ngu thuoc loai P.
pulmonarius c6 s6 alen cua nhan té A 1a 2; sé alen ciia nhan té B 1a 2. Ba chung cua
nam P. pulmonarius dé tai thu thap cting chung nhan t quy dinh di truyén bat cip,
do vay 3 chung nay c6 c6 thé ciing nguon goc gidng ban dau. Diéu ndy phan anh ding
tinh trang giong nam bao ngu hién tai 1a c6 thé gidng thwong mai ban dau xuat phét
tai Mot co so. Tuy nhién sau khi mua ban, trao doi... gibng goc, bich phdi xuat hién
thém céc tén giéng gan véi dia phwong khac nhau mic du vé mat ngudn goc va dic
tinh di truyén 12 mot. Bén canh do6 két hop két qua & cac Bang 3.19, 3.20, 3.21, 3.23
duoc tong hop kiéu di truyén bat cap cua 60 dong don boi cua 3 ching ndm bao ngu
xam (4 kiéu AxBx, AxBy, AyBx, AyBY) & Bang 3.24. Dya vao bang nay c6 thé chon
duoc t6 hop lai tao mau (c6 dong song nhan tuwong hop tao qua thé) cua tat ca cac
dong don boi ciia 3 ching bao ngu xam trong cong tac lai tao giéng sau nay.
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Bang 3.24. Tong hop kiéu di truyén bat cap cia 60 dong don boi cia 3 chung nim

bao ngu xam

Chung
Kiéu di ABI-F000241 ABI-F000252 ABI-F000253
truyén
AXxBx 01; 05; 08 02; 04; 12; 13;
15; 20; 22; 24 01; 20; 23; 24, 37
AXBYy 04, 20; 26; 37; 60 | 27; 29 04, 08; 09; 36; 54
AyBx 13; 19; 23; 36; 45 | 07; 09; 31; 39; 43 | 16; 41, 42; 44; 47;
52
AyBy 06; 09; 24, 33; 16; 30; 34; 33; 36 | 13; 27, 45; 51
34; 43; 59

Mot s tac gia ciing cong bd vé s alen cac nhan t6 di truyén bat cip cua ndm
bao ngu. it nhat 63 alen A va 190 alen B cua loai P. ostreatus da dugc ghi nhan [232].
Trong mot nghién ctru khac, loai P. ostreatus dugc wdc tinh ¢6 126 alen A va 354
alen B [233]. Loai P. pulmonarius dugc ghi nhan cé 30 alen A va 90 alen B [204],
trong khi loai P. eryngii ghi nhan c6 16 alen A va 15 alen B [158]. Biéu nay chang
t6 s6 lwong alen A va B sé rat 16n tly theo sb lugng chang thu thap. Su da dang cang
cao, cong tac tao gidng cang thuan loi.

3.4. THU NGHIEM PHAN NHOM KIEU DI TRUYEN BAT CAP CAC DONG
PON BOQI BANG MOQT SO MARKER SINH HOC PHAN TU

3.4.1. Phan tich da dang di truyén cic dong don bdi bang k§y thuiat AFLP

Nghién ctru chon 8 dong don boi dai dién cho 4 kiéu di truyén bat cap cta nam
bao ngu xam chiing ABI-F000253: dong 08 va 09 (kiéu A1B1), dong 23 va 24 (kiéu
A1B2), dong 16 va 44 (kiéu A2B1), dong 27 va 51 (kiéu A2B2). Céc dong nay cé
tdc do lan to cao, thuan loi cho qua trinh thu nhan sinh khdi dé taich DNA.

Két qua phan tich AFLP trén cac dong don boi cia nAm bao ngu xam cua
chung ABI-F000253 cho thay c6 sy da dang di truyén cao cia cac dong don boi ndm
bao ngu thu thap dugc, hé s6 twong dong dao dong tir 61— 94% (Bang 3.25). Két qua
xay dung cay pha hé UPGMA sir dung 4 mdi lan lugt chon loc 1, 2 va 3 nucleotide
(G, GC, AAG, CAA) cho thay cac dong nam cuing mot kiéu di truyén bat cap c6 quan
hé di truyén gan nhau hon so véi cac dong khac kiéu di truyén (Hinh 3.37).

M6 hinh cay pha hé (Hinh 3.37) chia cac dong don bdi ndm 1am 2 nhanh chinh:
nhanh 1 gom céc dong c6 kiéu yéu tb di truyén bat cip 1a B1: 08, 09 (kiéu A1B1),
dong 16 va 44 (kiéu A2B1). Trong nhanh nay chia lam 2 phan nhanh: phan nhanh 1
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la dong 08, 09 (kiéu A1B1), hé sb twong dong cta hai mau nay dat 94%; phan nhanh
2 gom dong 16 va 44 (kiéu A2B1), hé sb twong dong cta hai mau nay dat 85%. Nhéanh
2 gdm cac dong co kiéu yéu to di truyén bat cap 1a B2: 23, 24 (kiéu A1B2), dong 27
va 51 (kiéu A2B2). Trong nhanh nay chia 1am 2 phan nhanh: phan nhanh 1 1a 2 dong
23, 24 (kiéu A1B2), hé sb tuong dong cia hai mau nay dat 94%, 2 dong nay ciing
nam chung phan nhanh ciing chung b me; phan nhanh 2 gém dong 27 va 51 (kiéu
A2B?2), hé sé twong dong cua hai miu nay dat 85% (Bang 3.23). Tuy két qua khong
c6 mot vach/sb vach dic trung cho tirng kiéu di truyén bat cip do sy xuat hién nhiéu
bing da hinh, nhung két qua AFLP giGp hd trg khang dinh két qua phan nhom di
truyén bt ciap da xac dinh ¢ trén (Hinh 3.38, 3.39).

Mot vai nghién ctu khac ciing st dung marker sinh hoc phéan tir phéan tich da
dang di truyén dong don bdi caa nim 16n. Phuong phap RAPD phan tich cic dong
don boi loai Stropharia rugoso-annulata cho thay nhitng dong don boi khac chung
bd me ban dau c¢6 do da dang di truyén cao hon cac dong cung bd me [234]. St dung
marker EST-SSR phan tich da dang di truyén 37 dong don boi ndm P. tuoliensis cho
thay c6 sy da dang di truyén cao gitra cac dong don boi [169].

Bang 3.25. Hé s6 twong quan di truyén cua cac dong don boi ndm bao ngu chiing

ABI-F000253
Dong/ ABI-
"l o8 | 09| 23| 24 | 16 | 44 | 27 | 51 | Fooo
chiing
253
08 | 1,00

09 0,94 11,00
23 0,71 | 0,71 | 1,00
24 0,65 [ 0,68 (0,94 |1,00
16 0,67 [ 0,69|0,68 0,68 | 1,00
44 0,65 [ 0,65|0,67|0,61 | 0,85 | 1,00
27 0,61 {0,61|0,76 | 0,79 | 0,67 | 0,65 | 1,00

51 0,65 | 0,63|0,69|0,65 | 0,63 | 0,69 | 085 | 1,00
ABI-
F000253

0,67 |0,67|0,76 |0,71 | 0,69 | 0,65 |0,72 | 0,65 | 1,00
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ABI-F000253

27

51

Cosfficient

Hinh 3.37. Cay UPGMA duya trén da dang di truyén 4 marker AFLP cac dong don
boi nam bao ngu xam
(Dong 08 va 09: kiéu AIBI; dong 16 va 44: kiéu A2B1; dong 23 va 24: kiéu AI1B2;
dong 27 va 51: kiéu A2B2).

1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20

10000 —
8000—
6000 —
5000—
4000 —
3500 —
3000 — -
2500 —

2000 —

1500— = q'
1200— = |~
1000 — e
900 —

800 —
700 —

. "=

600 —
500 — .
400 —
300 —

200 —

A 100 —
Hinh 3.38. Ban dién di trén gel agarose sir dung mdi chon loc G, GC

(1, 20: DNA marker; Tzr 2-10: méi G. 2: dong 08, 3: dong 09; 4: dong 23; 5: dong
24: 6: dong 16; 7: dong 44: 8 dong 27; 9: dong 51; 10: chiing bé me. Tir 11-19 mai
GC: 11: dong 08; 12: dong 09; 13: dong 23; 14: dong 24; 15: dong 16; 16: dong
44; 17: dong 27; 18: dong 51; 19: chuing bé me)
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14 15 16 17 18 19 20

1 2 3 45 6 7 8 9 10111213

Hinh 3.39. Ban dién di trén gel agarose st dung mdi chon loc AAG, CAA

(1, 20: DNA marker; Tz 2-10: moi AAG. 2: dong 08, 3: dong 09; 4: d(‘)ng 23;
5:dong 24; 6: dong 16; 7: dong 44: 8 dong 27; 9: dong 51; 10: chung bo me.
Tur 11-19 moi CCA: 11: dong 08; 12: dong 09; 13: dong 23; 14: dong 24; 15:
dong 16; 16: dong 44; 17: dong 27; 18: dong 51; 19: chung bo me)
3.4.2. Thir nghiém phan nhom kiéu di truyén bat cip cac dong don boi
bang Mot sé cip mdi chuyén biét ciia nam dui ga
3.4.2.1. Tai kiém tra d¢ dac higu ciia cac cap moi trén ndm dii ga
Do dac hiéu cua 10 cap moi theo cdng bd caa Ju va cs. (2020) duoc kiém tra
lai trén ching nim dui ga thwong mai. Két qua thu nhan duoc san pham PCR tir 9/10
cap moi (Hinh 3.40). Nhu vay d6 dic hiéu cua cac cap moi on dinh ddi véi ndm dui
ga.
1 234 5 6 7 8 918 11 12 131415 {6F1/" 16" 19" 20 21

Hinh 3.40. Két qua dién di san pham PCR cua 10 cap mdi dic hiéu trén chung nim
dui ga (giéng 1: DNA marker, giéng 2, 3: mai so 1; giéng 4, 5: moi sé 2; giéng 6,
7: mai s6 3; giéng 8, 9: mai so 4; giéng 10, 11: mai sé 5; giéng 12, 13: mai 6 6;
giéng 14, 15: mai sé 7; giéng 16, 17: mai sé 8; giéng 18, 19: moi sé 9; giéng 20,

21: moi sé 10)
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3.4.2.2. Pdnh gid khd néing dp dung ciia cac cgp moi véi chiing nim bao ngw
xam P. pulmonarius trén dé li¢u sinh tin hgc

Do dic hiéu cua 10 cap mdi duoc danh gia thong qua chuong trinh Blast v6i
co s& genome cua loai P. pulmonarius di cong bd trén NCBI (Accession code:
GCA_012980535.1). Vi tri méi c6 thé gian duoc trén viing ¢ score cao nhat va sé
nucleotide 16n nhat ma mdi gan duoc trén genome dugc trinh bay trong Bang 3.26.

Két qua Bang 3.25 cho thiy khong c6 doan trinh tu phi hop khi phan tich ca
mdi xudi va moi nguoc. Néu chi phan tich tirng méi xudi va moi nguoc ciing khong
c6 mdi ndo phu hop 100% trinh ty. Nhu vay céc cip mdi dugc sir dung & P. eryngii
khong dac hiéu dé khuéch dai doan trinh tu chuyén biét trén nam P. pulmonarius.
Két qua chay PCR thir nghiém trén chiing song nhan ABI-F000253 va cac dong don
boi cho két qua twong dong véi két qua Blast, khdng c6 vach dién di nhu mong mudn
& tat ca cac cap moi st dung (Hinh 3.41-3.44).
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Bang 3.26. Tinh dic hiéu caa 10 mdi véi ching nam bao ngu xam P. pulmonarius
khi phan tich dix liéu tin sinh hoc

Poan trinh | S6 lwgng
Moi| twtrén NU
genome cip| téi da moi Théng tin gen (néu
maéi co thé gin Trinh tw mai (t6 dam va gach dudi vi c6) cia P.
gin dwoc | dwgc/tong tri NU gan dwgc) pulmonarius c6 thé
hoan toan | s6 NU cia lién quan dén mai
maoi
1F Khéng cé 14/19 GGTGTGACATCCGCTGCGC KAF4599516
(gen EYR40_006610)
1R 14/23 GGCATTCTTCGATGGGCGAGATT Chua 1 gen
2F Khéng cé 14/22 CTGGAAGGATGACCGCTCCGAA Chua rd gen
2R 15/24 CGCTTCGATTTCCTTTAGCAGACG KAF4608811.1
(gen CDC60)
3F Khéng cé 16/18 TGAAGGAGGCGGTGTAGA Chua rd gen
3F 15/20 IAGGAAGGTGTGCAATTGGGG Chua rd gen
4F Khéng cé 15/23 ATGGCTGATCCTCTTTATCCTCT KAF4587038 (gen
EYR40_011059)
4R 15/24 CGACAGATATGAAAGGTTTTGTGC Chua rd gen
5F Khéng cé 14/20 GACCTCACCTACCCACTGTA Chua rd gen
5R 15/24 TCATATGGCTATGGCTACAGATTG Chua rd gen
6F Khbéng cé 14/19 IATGGCCATCGAGCTACCCA Chua rd gen
6R 16/22 CGAATGGATAAACGTTGGGCTG KAF4602008
(gen EYR40 005209)
TF Khéng cé 14/19 ATGCGTCCCGAGTTTGCCC KAF4608899
(gen EYR40_001252)
7R 15/19 CCTTCTGCTGATGCATGGC KAF4599029
(gen EYR40_006117)
8F Khbéng cé 14/20 GACCTCACCTACCCACTGTA Chua rd gen
8R 15/21 GCTACAGCGTGTTITTTCTGGG Chua rd gen
9F Khéng cé 14/27 CTCGTATTGTTTIGAGACTCCGATTTCC |Chua ro gen
9R 14/25 (GAAAGTGGTATACCGTGGTATTCAT |Chuard gen
10F | Khéng c6 14/23 GGCCACATGTATGAGATGAAGTA KAF4590665
(gen EYR40_009261)
10R 15/24 TTCATCAATTCCGTTGTGTGGCAC Chua rd gen
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Hinh 3.41. Két qua dién di san pham PCR cua cac cap moi trén chiung nim ABI-
F000253 (gieng 1: DNA marker; giéng 2: moi s6 1; giéng 3: mai sé 2; giéng 4: mai
s6 3; giéng 5: mai sé 4; giéng 6: mai so 5; giéng 7: mai sé 6; giéng 8: mai so 7;
giéng 9: mai sé 8; giéng 10: mai so 19; giéng 11: mai s 10)

Hinh 3.42. Két qua dién di san pham PCR cua cap moi s 1 & nhiét do bat cap 60°C
trén cac dong don boi ching nim ABI-F000253 va ching b me (giéng 1: DNA
marker, giéng 2: dong 08, giéng 3: dong 09, giéng 4: dong 23, giéng 5: dong 24,

giéng 6: dong 16, giéng 7: dong 44, giéng 8: dong 27, giéng 9: dong 51, giéng 10:

chiing bé me: ABI-F000253)



Hinh 3.43. Két qua dién di san pham PCR cuia cap moi s6 1 ¢ nhiét do bat cap 56°C
trén cac dong don boi chiung nim ABI-F000253 va chung bb me
(giéng 1: DNA marker, giéng 2: dong 08, giéng 3: dong 09, giéng 4: dong 23,
giéng 5: dong 24, giéng 6: dong 16, gieng 7: dong 44, giéng 8: dong 27, giéng 9:
dong 51, giéng 10: ching bé me: ABI-F000253)

Hinh 3.44. Két qua dién di san pham PCR cua cap moi s 1 & nhiét do bat cap 62°C
trén cac dong don bdi chung nim ABI-F000253 va chang bé me

(giéng 1: DNA marker, giéng 2: dong 08, giéng 3: dong 09, giéng 4: dong 23,
giéng 5: dong 24, giéng 6: dong 16, giéng 7: dong 44, giéng 8: dong 27, giéng 9:
dong 51, giéng 10: ching bé me: ABI-F000253)

Hién nay van chua c6 cong bd sir dung marker phan tir dé sang loc kiéu di
truyén bat cip trén nim bao ngw xam P. pulmonarius. C4c nghién ciru khéc ciing
nhan thay cac cap moi chuyén biét 4p dung duoc trén nAim dui ga nhung khong phu
hop dé &p dung trén loai nAim bao ngu khac. Diéu nay cd thé co su khac biét trong
trinh tu ving gen quy dinh kiéu bat cap cua cac lodi nAim bao ngu. RAPD — SCAR
marker st dung cip mdi chuyén biét sang loc duoc viing B3 cia nim P. eryngii, tuy
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nhién cac cap moi nay khong &p dung dugc cho céc loai P. florida, P. sajor-caju, P.
salmoneostramineus, P. cornucopiae va P. ostreatus [158]. SCAR marker sang loc
duoc ving A4 cho P. eryngii, tuy nhién marker nay khéng phét hién duoc ddi Véi
loai P. florida, P. sajor-caju, P. salmoneostramineus, P. cornucopiae va P. ostreatus
[167]. Do vay, trong twong lai can phat trién cac cap maoi dic hiéu dé cé thé sang loc
kiéu di truyén bat cap cac dong don bdi ctia nAm bao ngu xam.
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Chuwong 4. KET LUAN VA KIEN NGHI

4.1. KET LUAN

Di xay dung duoc bo swu tip chung song nhan cua cac chung nim bao ngu
thu thap tai cAc tinh phia nam. Trong d6 bao gdm 10 ching ndm bao ngu xam
duoc dinh danh 12 loai P. pulmonarius, 4 chung ndm bao ngu tring va 1 ching
nim bao ngu tiéu yén dugc dinh danh 12 loai P. ostreatus.

Di xac dinh duoc mot sb diac diém sinh hoc cua cac chung nim. Céc ching
nam trong bo suu tap o tiém niang thwong mai. Trong d6 chung ABI-F000252
phl hop nhit trong chung bao ngu xam, chiung ABI-F000224 phu hop nhat
trong ching bao ngu trang. Bac biét chiung nadm tu nhién ABI-F00261 ¢6 nhiéu
dic tinh phi hop dé nuéi trong.

Pi xay dung duoc bo suu tap 80 dong don boi cua 4 chung nam bao ngu. Cac
dong don bdi di dugc xac dinh vé dic diém sinh hoc va di truyén bat cap.
Pong thoi da xac dinh sé alen ciia nhan té A va B cua 3 chung bao ngu xam
va du doan cac chung nay cé ciing ngudn gbc gidng.

Pi phan tich dit liéu AFLP cac dong don bdi ching ndm bao ngu xam ABI-
F000253 va thir nghiém kha nang phan nhém kiéu di truyén bat cap cac dong
don boi bang mot s6 cap moi chuyén biét.

4.2. KIEN NGHI

Tang s6 lwong chiing nam, diéu chinh hinh dang va kich thudc vat chira trong
thi nghiém khao sat sy twong quan gitta hiéu suat sinh hoc va téc do lan to trén
mat cua dé phat trién moé hinh danh gia nhanh chat lwong giéng.

Nghién ctru thwong mai héa ching nam tu nhién ABI-F000261: danh gia thanh
phan dinh dudng, danh gia an toan...

Thu nhan mau nam bao ngu thuong mai tai cac khu vuc dia Iy xa hon (mién
trung, mién bac), thu thap cac mau nim bao ngu ty nhién dé ting do da dang
cac alen xac dinh kiéu di truyén bat cap.

Ther nghiém kha ning hd trg sang loc dong don bdi cua ndm bao ngu xam
bang mot s6 marker sinh hoc phan tir chuyén biét khac.
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Phu Iyc 1. Thanh phan méi truong PDA (potato dextrose agar)

PHU LUC

Stt | Thanh phén S6 lwong
1 | Potato extract 49
2 | Buong D-glucose 209
3 | Agar 159
4 | Nuéc cat cho di1 1000 ml
pH: 6,0

Phu Iyc 2. Thanh phan méi truong MYA (malt yeast agar)

Stt | Thanh phan S6 lwong
1 | Yeast extract 20
2 | Malt extract 10 g
3 | Agar 159
4 | Nuéc cat cho dii 1000 ml
pH tu nhién

Phu Iuc 3. Thanh phan méi trudng PDB (potato dextrose broth)

Stt | Thanh phan S6 lwong
1 | Potato extract 49
2 | Buong D-glucose 209
4 | Nuéc cat cho dii 1000 ml
pH: 6,0

Phuy lyc 4. Mo61 truong thach hoan chinh MCM (mushroom complete medium)

STT Thanh phan S6 lwong

1 Dextrose 209

2 | Peptone 29

3 | Cao nim men 2 g

4 | Thiamine HCI 12 pg
5 | MgSOq4 0,59

6 | KeHPOq 19

7 KH2PO4 0,46 g
8 | Agar 209

9 | Nudc cit cho du 1000 ml

pH: 6,5




Phu Iyc 5. Thanh phan méi truong YBLB (yeast bromothymol blue lactose broth)

Stt | Thanh phan S6 lwong

1 | Yeast extract 459

2 | Pepton 7549

3 | Bromothymol blue 0,025 ¢

4 | Lactose 59

5 | Nuéc cat cho da 1000 ml

pH: 7,5
Phu luc 6. Thanh phﬁn dung dich CTAB 2x
STT Hoéa chat Nong dé cudi S6 lwong

1 |CTAB 2% 49
2 | 1M Tris-HCI (pH 8,0) 100 mM 20 ml
3 |05MEDTA (pH 8,0) 20 mM g ml
4 |DTT 0,125% 0,25 ¢
5 | NaCl 14 M 13,36 ¢
6 | Nudc cat cho dt 200 ml

Cho cac thanh phan tir 1 — 4 hoa tan trong khoang 100 ml nudc cit sau d6 bo sung

NaCl. Cudi cing, b6 sung thém nudéc cat dé diéu chinh thé tich va khudy déu dé tao thanh

dung dich dong nhat; bao quan dung dich & nhiét d6 phong.
Phy lyc 7. Thanh phan dung dich CIA

STT Héa chat Thé tich (ml)
1 | Chloroform 192
2 | Iso-amylalcohol 8

Phu luc 8. Thanh phﬁn dung dich TE

STT Héa chit Nong dé cudi Thé tich
1 | 1M Tris-HCI (pH 8,0) 10mM 500 pl
2 | 05MEDTA (pH 8,0) 1mM 100 p




Phu luc 9. Trinh ty cac dau tiép hop va moi trong phan tich AFLP

STT Tén goi Trinh tw
1 | Oligonucleotide PstIAF CTCGTAGACTGCGTACATGCA
2 | Oligonucleotide PstlIAR TGTACGCAGTCTAC
3 | Moi PstIAAG GACTGCGTACATGCAGAAG
4 | Moi PstiICAA GACTGCGTACATGCAGCAA
5 | Moi PstlG GACTGCGTACATGCAGG
6 | Mdi PstIGC GACTGCGTACATGCAGGC

Phu luc 10. Thanh phan thudc nhuém lactophenol cotton blue

STT Hoba chat S6 lwong
1 | Cotton blue 0,05¢g
2 | Phenol tinh thé 20 g
3 | Glycerin 40 ml
4 | Lactic acid 20 ml
5 | Nuéc cat 20 ml

Hoa tan cotton blue vao nudc cat va dé qua dém. Sau d6 loc dung dich cotton blue
dé loai bo phan can khdng tan. Cho phenol tinh thé vao dung dich lactic acid va khuay trén
may khudy tir cho dén khi tan hét. Cubi cuing cho cac dung dich glycerin va cotton di loc

vao hén hop phenol — axit lactic khuay déu. Thudc nhuém dugc bao quan & nhiét do phong.



Phu luc 11. Thong tin trinh tu caa cac cap moi sir dung khao sat noi dung 4

STT | Cap Trinh tw méi xudi (5" — 3) Trinh tw moi nguwoc (5" — 3)
maoi
1 1 | GGTGTGACATCCGCTGCGC GGCATTCTTCGATGGGCGAGA
TT
2 2 | CTGGAAGGATGACCGCTCCG | CGCTTCGATTTCCTTTAGCAGA
AA CG
3 3 | TGAAGGAGGCGGTGTAGA AGGAAGGTGTGCAATTGGGG

ATGGCTGATCCTCTTTATCCT
CT

CGACAGATATGAAAGGTTTTG
TGC

5 5 | GACCTCACCTACCCACTGTA | TCATATGGCTATGGCTACAGA
TG

6 6 | ATGGCCATCGAGCTACCCA CGAATGGATAAACGTTGGGCT
G

7 7 | ATGCGTCCCGAGTTTGCCC CCTTCTGCTGATGCATGGC

8 8 | GACCTCACCTACCCACTGTA |GCTACAGCGTGTTTTTCTGGG

CTCGTATTGTTTGAGACTCCG
ATTTCC

GAAAGTGGTATACCGTGGTAT
TCAT

10

10

GGCCACATGTATGAGATGAA
GTA

TTCATCAATTCCGTTGTGTGGC
AC

Phu luc 12. Trinh tu nucleotide doan ITS cac chung ndm

>ABI-F000201 (661 nucleotide)
GGTGAACCTGCGGAAGGATCATTAATGAATTCACTATGGAGTTGTTGCTGGC
CTCTAGGGGCATGTGCACGCTTCACTAGTCTTTCAACCACCTGTGAACTTTTG

ATAGATCTGTGAAGTCGTCTCTCAAGTCGTCAGACTTGGTTGCTGGGATTTAA
ACGTCTCGGTGTGACTCGCAGTCTATTTACTTACACACCCCAAATGTATGTCT
ACGAATGTCATTTAATGGGCCTTGTGCCTTTAAACCATAATACAACTTTCAAC
AACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAG
TAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCG
CCCCTTGGTATTCCGAGGGGCATGCCTGTTTGAGTGTCATTAAATTCTCAAAC



TCACTTTGGTTTCTTTCCAATTGTGATGTTTGGATTGTTGGGGGCTGCTGGCCT
TGACAGGTCGGCTCCTCTTAAATGCATTAGCAGGACTTCTCATTGCCTCTGCG
CATGATGTGATAATTATCACTCATCAATAGCACGCATGAATAGAGTCCAGCT
CTCTAATCGTCCGCAAGGACAATTTGACAATTTGACCTCAAATCAGGTAGGA
CTACCCGCTGAACTTAAGCATATCAATA

I

>ABI-F000219 (671 nucleotide)
CTTCCGTAGGGTGAACCTGCGGAAGGATCATTAATGAATTCCCTATGGAGTT
GTTGCTGGCCTCTAGGGGCATGTGCACGCTTCACTAGTCTTTCAACCACCTGT
GAACTTTTGATAGATCTGTGAAGTCGTCTCTCAAGTCGTCAGACTTGGTTGCT
GGGATTTAAACGTCTCGGTGTGACTACGCAGTCTATTTACTTACACACCCCAA
ATGTATGTCTACGAATGTCATTTAATGGGCCTTGTGCCTTTAAACCATAATAC
AACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAA
ATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAA
CGCACCTTGCGCCCCTTGGTATTCCGAGGGGCATGCCTGTTTGAGTGTCATTA
AATTCTCAAACTCACTTTGGTTTCTTTCCAATTGTGATGTTTGGATTGTTGGGG
GCTGCTGGCCTTGACAGGTCGGCTCCTCTTAAATGCATTAGCAGGACTTCTCA
TTGCCTCTGCGCATGATGTGATAATTATCACTCATCAATAGCACGCATGAATA
GAGTCCAGCTCTCTAATCGTCCGCAAGGACAATTTGACAATTTGACCTCAAAT
CAGGTAGGACTACCCGCTGAACTTAAGCATATCAATA

I

>ABI-F000222 (662 nucleotide)
GGTGAACCTGCGGAAGGATCATTAATGAATTCACTATGGAGTTGTTGCTGGC
CTCTAGGGGCATGTGCACGCTTCACTAGTCTTTCAACCACCTGTGAACTTTTG
ATAGATCTGTGAAGTCGTCTCTCAAGTCGTCAGACTTGGTTGCTGGGATTTAA
ACGTCTCGGTGTGACTACGCAGTCTATTTACTTACACACCCCAAATGTATGTC
TACGAATGTCATTTAATGGGCCTTGTGCCTTTAAACCATAATACAACTTTCAA
CAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAA
GTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGC
GCCCCTTGGTATTCCGAGGGGCATGCCTGTTTGAGTGTCATTAAATTCTCAAA
CTCACTTTGGTTTCTTTCCAATTGTGATGTTTGGATTGTTGGGGGCTGCTGGCC
TTGACAGGTCGGCTCCTCTTAAATGCATTAGCAGGACTTCTCATTGCCTCTGC
GCATGATGTGATAATTATCACTCATCAATAGCACGCATGAATAGAGTCCAGC
TCTCTAATCGTCCGCAAGGACAATTTGACAATTTGACCTCAAATCAGGTAGG
ACTACCCGCTGAACTTAAGCATATCAATA

I

>ABI-F000223 (676 nucleotide)
CCTTCCGTAGGGTGACCTGCGGAAGGATCATTAATGAATTCACTATGGAGTT
GTTGCTGGCCTCTAGGGGCATGTGCACGCTTCACTAGTCTTTCAACCACCTGT
GAACTTTTGATAGATCTGTGAAGTCGTCTCTCAAGTCGTCAGACTTGGTTGCT
GGGATTTAAACGTCTCGGTGTGACTACGCAGTCTATTTACTTACACACCCCAA
ATGTATGTCTACGAATGTCATTTAATGGGCCTTGTGCCTTTAAACCATAATAC
AACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAA




ATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAA
CGCACCTTGCGCCCCTTGGTATTCCGAGGGGCATGCCTGTTTGAGTGTCATTA
AATTCTCAAACTCACTTTGGTTTCTTTCCAATTGTGATGTTTGGATTGTTGGGG
GCTGCTGGCCTTGACAGGTCGGCTCCTCTTAAATGCATTAGCAGGACTTCTCA
TTGCCTCTGCGCATGATGTGATAATTATCACTCATCAATAGMACGCATGAAT
AGAGTCCAGCTCTCTAATCGTCCGCAAGGACAATTTGACAATTTGACCTCAA
ATCATGTAGGACTACCCGCTGAACTTAAGCATATCAATAAACGG

Il

>ABI-F000224 (662 nucleotide)
GGTGACCTGCGGAAGGATCATTAATGAATTCACTATGGAGTTGTTGCTGGCCT
CTAGGGGCATGTGCACGCTTCACTAGTCTTTCAACCACCTGTGAACTTTTGAT
AGATCTGTGAAGTCGTCTCTCAAGTCGTCAGACTTGGTTGCTGGGATTTAAAC
GTCTCGGTGTGACTACGCAGTCTATTTACTTACACACCCCAAATGTATGTCTA
CGAATGTCATTTAATGGGCCTTGTGCCTTTAAACCATAATACAACTTTCAACA
ACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGT
AATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGC
CCCTTGGTATTCCGAGGGGCATGCCTGTTTGAGTGTCATTAAATTCTCAAACT
CACTTTGGTTTCTTTCCAATTGTGATGTTTGGATTGTTGGGGGCTGCTGGCCTT
GACAGGTCGGCTCCTCTTAAATGCATTAGCAGGACTTCTCATTGCCTCTGCGC
ATGATGTGATAATTATCACTCATCAATAGCACGCATGAATAGAGTCCAGCTCT
CTAATCGTCCGCAAGGACAATTTGACAATTTGACCTCAAATCAGGTAGGACT
ACCCGCTGAACTTAAGCATATCAATAA

Il

>ABI-F000241 (649 nucleotide)
AACCTGCGGAAGGATCATTAATGAATTCACTATGGAGTTGTTGCTGGCCTCTA
GGGGCATGTGCACGCTTCACTAGTCTTTCAACCACCTGTGAACTTTTGATAGA
TCTGTGAAGTCGTCCTTCAAGTCGTCAGACTTGGTTTGCTGGGATTTAAACGT
CTCGGTGTGACAACGCAGTCTATTTACTTAACACACCCCAAATGTATGTCTAC
GAATGTCATTTAATGGGCCTTGTGCCTATAAACCATAATACAACTTTCAACAA
CGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTA
ATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCC
CCTTGGTATTCCGAGGGGCATGCCTGTTTGAGTGTCATTAAATTCTCAAACTC
ACATTTATTTGTGATGTTTGGATTGTTGGGGGTTGCTGGCTGTAACAAGTCGG
CTCCTCTTAAATGCATTAGCAGGACTTCTCATTGCCTCTGCGCATGATGTGAT
AATTATCACTCATCAATAGCACGCATGAATAGAGTCCAGCTCTCTAATCGTCC
GCAAGGACAATTTGACAATTTGACCTCAAATCAGGTAGGACTACCCGCTGAA
CTTAAGCATATCATA

Il

>ABI-F000248 (654 nucleotide)
CCTGCGGAAGGATCATTAATGAATTCACTATGGAGTTGTTGCTGGCCTCTAGG
GGCATGTGCACGCTTCACTAGTCTTTCAACCACCTGTGAACTTTTGATAGATC
TGTGAAGTCGTCCTTCAAGTCGTCAGACTTGGTTTGCTGGGATTTAAACGTCT
CGGTGTGACAACGCAGTCTATTTACTTAACACACCCCAAATGTATGTCTACGA




ATGTCATTTAATGGGCCTTGTGCCTATAAACCATAATACAACTTTCAACAACG
GATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAAT
GTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCCCC
TTGGTATTCCGAGGGGCATGCCTGTTTGAGTGTCATTAAATTCTCAAACTCAC
ATTTATTTGTGATGTTTGGATTGTTGGGGGTTGCTGGCTGTAACAAGTCGGCT
CCTCTTAAATGCATTAGCAGGACTTCTCATTGCCTCTGCGCATGATGTGATAA
TTATCACTCATCAATAGCACGCATGAATAGAGTCCAGCTCTCTAATCGTCCGC
AAGGACAATTTGACAATTTGACCTCAAATCAGGTAGGACTACCCGCTGAACT
TAAGCATATCAATAGTCGGA

I

>ABI-F000252 (638 nucleotide)
AAGGATCATTAATGAATTCACTATGGAGTTGTTGCTGGCCTCTAGGGGCATGT
GCACGCTTCACTAGTCTTTCAACCACCTGTGAACTTTTGATAGATCTGTGAAG
TCGTCCTTCAAGTCGTCAGACTTGGTTTGCTGGGATTTAAACGTCTCGGTGTG
ACAACGCAGTCTATTTACTTAACACACCCCAAATGTATGTCTACGAATGTCAT
TTAATGGGCCTTGTGCCTATAAACCATAATACAACTTTCAACAACGGATCTCT
TGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATT
GCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCCCCTTGGTAT
TCCGAGGGGCATGCCTGTTTGAGTGTCATTAAATTCTCAAACTCACATTTATT
TGTGATGTTTGGATTGTTGGGGGTTGCTGGCTGTAACAAGTCGGCTCCTCTTA
AATGCATTAGCAGGACTTCTCATTGCCTCTGCGCATGATGTGATAATTATCAC
TCATCAATAGCACGCATGAATAGAGTCCAGCTCTCTAATCGTCCGCAAGGAC
AATTTGACAATTTGACCTCAAATCAGGTAGGACTACCCGCTGAACTTAAGCG
AGGAA

Il

>ABI-F000253 (654 nucleotide)
GACCTGCGGAAGGATCATTAATGAATTCACTATGGAGTTGTTGCTGGCCTCTA
GGGGCATGTGCACGCTTCACTAGTCTTTCACCACCTGTGAACTTTTGATAGAT
CTGTGAAGTCGTCCTTCAAGTCGTCAGACTTGGTTTGCTGGGATTTAAACGTC
TCGGTGTGACAACGCAGTCTATTTACTTAACACACCCCAAATGTATGTCTACG
AATGTCATTTAATGGGCCTTGTGCCTATAAACCATAATACAACTTTCAACAAC
GGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAA
TGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCCC
CTTGGTATTCCGAGGGGCATGCCTGTTTGAGTGTCATTAAATTCTCAAACTCA
CATTTATTTGTGATGTTTGGATTGTTGGGGGTTGCTGGCTGTAACAAGTCGGC
TCCTATTAAATGCATTAGCAGGACTTCTCATTGCCTCTGCGCATGATGTGATA
ATTATCACTCATCAATAGCACGCATGAATAGAGTCCAGCTCTCTAATCGTCCG
CAAGGACAATTTGACAATTTGACCTCAAATCAGGTAGGACTACCCGCTGAAC
TTAAGCATATCAATAGCGGA

I

>ABI-F000254 (608 nucleotide)
AAGGATCATTAATGAATTCACTATGGGAGTTGTTGCTGGCCTCTAGGGGCAT
GTGCACGCTTCACTAGTCTTTCAACCACCTGTGAACTTTTGATAGATCTGTGA



AGTCGTCCTTCAAGTCGTCAGACTTGGTTTGCTGGGATTTAAACGTCTCGGTG
TGACAACGCAGTCTATTTACTTAACACACCCCAAATGTATGTCTACGAATGTC
ATTTAATGGGCCTTGTGCCTATAAACCATAATACAACTTTCAACAACGGATCT
CTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAA
TTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCCCCTTGGT
ATTCCGAGGGGCATGCCTGTTTGAGTGTCATTAAATTCTCAAACTCACATTTA
TTTGTGATGTTTGGATTGTTGGGGGTTGCTGGCTGTAACAAGTCGGCTCCTCT
TAAATGCATTAGCAGGACTTCTCATTGCCTCTGCGCATGATGTGATAATTATC
ACTCATCAATAGCACGCATGAATAGAGTCCAGCTCTCTAATCGTCCGCAAGG
ACAATTTGACAATTTGACCTCAAATCAG

Il

>ABI-F000255 (650 nucleotide)

AACCTGCGGAAGGATCATTAATGAATTCACTATGGAGTTGTTGCTGGCCTCTA
GGGGCATGTGCACGCTTCACTAGTCTTTCAACCACCTGTGAACTTTTGATAGA
TCTGTGAAGTCGTCCTTCAAGTCGTCAGACTTGGTTTGCTGGGATTTAAACGT
CTCGGTGTGACAACGCAGTCTATTTACTTAACACACCCCAAATGTATGTCTAC
GAATGTCATTTAATGGGCCTTGTGCCTATAAACCATAATACAACTTTCAACAA
CGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCGAAATGCGATAAGTA
ATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCC
CCTTGGTATTCCGAGGGGCATGCCTGTTTGAGTGTCATTAAATTCTCAAACTC
ACATTTATTTGTGATGTTTGGATTGTTGGGGGTTGCTGGCTGTAACAAGTCGG
CTCCTCTTAAATGCATTAGCAGGACTTCTCATTGCCTCTGCGCATGATGTGAT
AATTATCACTCATCAATAGCACGCATGAATAGAGTCCAGCTCTCTAATCGTCC
GCAAGGACAATTTGACAATTTGACCTCAAATCAGGTAGGACTACCCGCTGAA
CTTAAGCATATCATAG

Il

>ABI-F000256 (819 nucleotide)
GGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCAT
TAATGAATTCACTATGGAGTTGTTGCTGGCCTCTAGGGGCATGTGCACGCTTC
ACTAGTCTTTCAACCACCTGTGAACTTTTGATAGATCTGTGAAGTCGTCCTTC
AAGTCGTCAGACTTGGTTTGCTGGGATTTAAACGTCTCGGTGTGACAACGCA
GTCTATTTACTTAACACACCCCAAATGTATGTCTACGAATGTCATTTAATGGG
CCTTGTGCCTATAAACCATAATACAACTTTCAACAACGGATCTCTTGGCTCTC
GCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATT
CAGTGAATCATCGAATCTTTGAACGCACCTTGCGCCCCTTGGTATTCCGAGGG
GCATGCCTGTTTGAGTGTCATTAAATTCTCAAACTCACATTTATTTGTGATGTT
TGGATTGTTGGGGGTTGCTGGCTGTAACAAGTCGGCTCCTCTTAAATGCATTA
GCAGGACTTCTCATTGCCTCTGCGCATGATGTGATAATTATCACTCATCAATA
GCACGCATGAATAGAGTCCAGCTCTCTAATCGTCCGCAAGGACAATTTGACA
ATTTGACCTCAAATCAGGTAGGACTACCCGCTGAACTTAAGCATATCAATAA
GCGGAGGAAAAGAAACTAACAAGGATTCCCCTAGTAACTGCGAGTGAAGCG



GGAAAAGCTCAAATTTAAAATCTGGTGGTCTTTGGCCATCCGAGTTGTAATCT
AGAGAAGTGTTATCCGCGCTGGACCGTGTA

I

>ABI-F000257 (583 nucleotide)

TATGGGAGTTGTTGCTGGCCTCTAGGGGCATGTGCACGCTTCACTAGTCTTTC
AACCACCTGTGAACTTTTGATAGATCTGTGAAGTCGTCCTTCAAGTCGTCAGA
CTTGGTTTGCTGGGATTTAAACGTCTCGGTGTGACAACGCAGTCTATTTACTT
AACACACCCCAAATGTATGTCTACGAATGTCATTTAATGGGCCTTGTGCCTAT
AAACCATAATACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAA
GAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCAT
CGAATCTTTGAACGCACCTTGCGCCCCTTGGTATTCCGAGGGGCATGCCTGTT
TGAGTGTCATTAAATTCTCAAACTCACATTTATTTGTGATGTTTGGATTGTTGG
GGGTTGCTGGCTGTAACAAGTCGGCTCCTCTTAAATGCATTAGCAGGACTTCT
CATTGCCTCTGCGCATGATGTGATAATTATCACTCATCAATAGCACGCATGAA
TAGAGTCCAGCTCTCTAATCGTCCGCAAGGACAATTTGACAATTTGACCTCAA
A

Il

>ABI-F000259 (798 nucleotide)
GTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTAATGAATTC
ACTATGGGAGTTGTTGCTGGCCTCTAGGGGCATGTGCACGCTTCACTAGTCTT
TCAACCACCTGTGAACTTTTGATAGATCTGTGAAGTCGTCCTTCAAGTCGTCA
GACTTGGTTTGCTGGGATTTAAACGTCTCGGTGTGACAACGCAGTCTATTTAC
TTAACACACCCCAAATGTATGTCTACGAATGTCATTTAATGGGCCTTGTGCCT
ATAAACCATAATACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGA
AGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCA
TCGAATCTTTGAACGCACCTTGCGCCCCTTGGTATTCCGAGGGGCATGCCTGT
TTGAGTGTCATTAAATTCTCAAACTCACATTTATTTGTGATGTTTGGATTGTTG
GGGGTTGCTGGCTGTAACAAGTCGGCTCCTCTTAAATGCATTAGCAGGACTTC
TCATTGCCTCTGCGCATGATGTGATAATTATCACTCATCAATAGCACGCATGA
ATAGAGTCCAGCTCTCTAATCGTCCGCAAGGACAATTTGACAATTTGACCTCA
AATCAGGTAGGACTACCCGCTGAACTTAAGCATATCAATAAGCGGAGGAAAA
GAAACTAACAAGGATTCCCCTAGTAACTGCGAGTGAAGCGGGAAAAGCTCA
AATTTAAAATCTGGTGGTCTTTGGCCATCCGAGTTGTAATCTAGAGAAGTGTT
ATCCGCG

Il

>ABI-F000261 (622 nucleotide)
CTATGGGAGTTGTTGCTGGCCTCTAGGGGCATGTGCACGCTTCACTAGTCTTT

CAACCACCTGTGAACTTTTGATAGATCTGTGAAGTCGTCCTTCAAGTCGTCAG
ACTTGGTTTGCTGGGATTTAAACGTCTCGGTGTGACAACGCAGTCTATTTACT
TAACACACCCCAAATGTATGTCTACGAATGTCATTTAATGGGCCTTGTGCCTA
TAAACCATAATACAACTTTCAACAACGGATCTCTTGGCTCTCGCATCGATGAA



GAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCAT
CGAATCTTTGAACGCACCTTGCGCCCCTTGGTATTCCGAGGGGCATGCCTGTT
TGAGTGTCATTAAATTCTCAAACTCACATTTATTTGTGATGTTTGGATTGTTGG
GGGTTGCTGGCTGTAACAAGTCGGCTCCTCTTAAATGCATTAGCAGGACTTCT
CATTGCCTCTGCGCATGATGTGATAATTATCACTCATCAATAGCACGCATGAA
TAGAGTCCAGCTCTCTAATCGTCCGCAAGGACAATTTGACAATTTGACCTCAA

ATCAGGTAGGACTACCCGCTGAACTTAAGCATATCAATA

Phu luc 13. Nang suat nudi trong: khdi luong tuoi (gam) trén mdi tai

STT ABI- ABI- ABI- ABI- ABI- ABI- ABI- ABI- ABI- ABI-
thi | F000259 | F000261 | F000252 | F000253 | F000224 | F000256 | F000201 | FO00219 | F000222 | F000241
1 52 95 93 88 188 85 171 209 187 84
2 80 109 91 59 211 53 154 225 174 79
3 42 78 77 78 169 61 173 194 198 83
4 57 125 102 74 191 63 192 182 212 81
5 64 79 78 54 207 65 149 216 228 78
6 45 113 98 89 179 76 156 199 231 77
7 48 88 95 76 248 101 144 177 210 79
8 37 120 95 88 236 69 135 221 206 77
9 65 96 105 60 239 52 157 183 225 80
10 57 105 98 77 247 98 189 184 202 81
11 77 99 91 99 191 95 193 174 185 83
12 83 112 95 79 242 77 157 170 179 87
13 37 83 84 71 204 71 133 172 175 83
14 67 98 83 53 201 61 133 181 175 87
15 77 108 93 77 226 67 165 195 202 80
16 41 98 101 80 237 54 131 193 151 80
17 67 87 95 90 177 80 154 211 167 81
18 53 112 108 76 189 74 168 187 207 81
19 50 115 102 59 224 58 142 199 183 83
20 60 78 83 57 218 53 176 212 171 74
21 71 105 93 83 235 57 165 198 229 79
22 66 121 100 65 195 67 191 179 171 78
23 49 79 88 97 209 44 157 217 235 84
24 63 105 85 96 196 68 165 210 183 76
25 64 89 98 59 182 54 142 172 166 85
26 66 81 84 83 227 72 144 180 201 76
27 46 80 108 55 228 48 179 220 203 79
28 83 101 102 89 215 47 139 201 146 80
29 49 88 105 89 163 55 188 199 208 85
30 84 105 85 63 192 93 150 202 192 81




Phu luc 14. Hinh anh qua thé ndm trén bich phoi

(A: ABI-F000201; B: ABI-F000219; C: ABI-F000222; D: ABI-F000224; E: ABI-
F000241; F: ABI-F000252; G: ABI-F000253; H: ABI-F000256; I: ABI-F000259; J:
ABI-F000261; thwoc: 1 cm)





