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In this study, we performed assessment of various parameters related to growth,
development and morphology of different Codyceps militaris strains, which showed
certain levels of degeneration, at different culture stages. In addition, the information
about the Mating-type (MAT) pairing locus was also analyzed and validated. Our
results showed that sysptoms of the fungal degeneration could be identified at all
stages of the artificial cultivation process. The highly degenerative strains showed
pale or albino mycelia on the primary propagation medium, while pellets were not
well performed at the liquid culture stage. The highly degenerated strains had
significant reduction in mycelium development along with no fruiting body
induction. The other degenerated strains showed morphological variety of fruit
bodies. In addition, the MAT gene was not found in spores of the highly
degenerated strains or occured at very low rate. These results provide sufficient
strategies to early detect degenerative levels of C. militaris strains through
morphological as well as molecular parameters at different culture stages.
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Trong nghién ctu nay, chung toi tién hanh theo ddi, danh gia tong thé cac
dic diém sinh truong, phat trién va hinh thai cua cac chung nam Cordyceps
militaris c6 biéu hién thoai héa giéng & cac giai doan nudi cdy khéc nhau.
Thém vao d6, ddc diém phéan tir lién quan t6i locus bat cip Mating-type
(MAT) ciing duoc phan tich. Két qua nghién ctu cho thay, cac dau hiéu ve
thoai hoa giéng co thé xac dinh Y tat ca cac giai doan nuoi cdy nhan tao nim
nhong trung thao. Cac chung nam thoai hda manh c6 hé sei mau nhat hoic
bach tang trén moéi treong nhan gidng cap mot, thé pellets hinh thanh khong
rd rang hoic vo dinh hinh ¢ giai doan nudi cay dich thé. O giai doan nudi tao
qua thé, hé soi cua cac ching ¢ murc d6 thoai hda cao phat trién cham, mam
qua thé khéng duoc hinh thanh. Qua thé cua cac chung c6 mirc d6 thoai hoa
thap phat trién khong dong déu va co hién tugng di dang. Céac chang thoéi
hoa manh c6 ty 1é bao tir mang gen MAT rit thap hoic khéng chira gen
MAT. Két qua caa nghién ciru nay giip cic co s& san Xuét c6 thé phét hién
sém cac ching gidng thodi hda ¢ cac giai doan nudi cdy théng qua tiéu chi
hinh théi ciing nhu ddc diém phan tir dic trung cua cac chung nam.
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1. Pat van dé

Cordyceps militaris la loai nam thugc ho Cordycipitaceae, chi Cordyceps. Day la chi da dang
nhét trong ho Clavicipitaceae vé sé lugng loai (hon 400 loai) v6i pho ky chii rong 1a au tring va
nhéng cua céac loai buém, cac loai con trung thuéc bo canh cing (Coleoptera), bo canh mang
(Hymenoptera), b hai canh (Diptera) [1]-[3]. Céc loai thugc chi Cordyceps phan bo trai rong tir
chau A sang chau Au va ca & Bic My. Hién nay dé c6 nhiéu nghién ctru cong b6 vé thanh phan
duoc chét cia nAm C. militaris cling nhu gia tri dugc hoc va co ché tac dong cua cac chét nay o
ca mirc d6 phan tir, té bao va 1am sang. Cac phén tich hoa hoc cho thiy, trong sinh khdi ctia ndm
nhong tring thao c6 chira nhidu hop chét tu nhién co hoat tinh sinh hoc nhu: cordycepin,
adenosine, cordiceptic acid, polysaccharide, protein (khoang 25-30%), chat béo (khoang 8%) va
duong mannitol. Ngoai ra, con c6 khoang tir 17 dén 19 loai acid amin khac nhau va céc loai
vitamin (trong 100 g sinh khdi nam C. militaris c6 khoang 0,12 g vitamin B12; 19 mg vitamin A;
116,03 mg vitamin C, ngoai ra con co vitamin B2 (riboflavin), vitamin E, vitamin K...) cling nhu
nhiéu nguyén td vi lugng nhu Na, K, Ca, Mg, Al, Mn, Cu, Zn, Bo, Fe...; trong d6 cao nhét 1a
phospho [4], [5]. Véi gié tri dugc ly cao, lodi nAm nay ngoai ty nhién dang bi khai thac mot cach
qua muc va dan téi khan hiém, can kiét.

Gan day, nim C. militaris da dwoc nudi cay thanh cong trén gia thé tong hop trong diéu kién
nhan tao & cac quy md khéc nhau. Qua thé 1 bo phan chinh duoc thu hoach cia nim C. militaris dé
phuc vu tiéu thu va ché bién. Thé qua chi duoc tao ra trong vong doi sinh san hiru tinh cua nhong
tring thao ma khong hinh thanh trong giai doan phét trién qua phuong thuc sinh san vo tinh. Tuy
nhién, trong qua trinh nuoi trong nhén tao da ghi nhan hién tugng thoai héa glong anh huéng truc
tlep dén kha ning tao qua the hinh thanh qua thé di dang lam gidm nang sudt va chat luong cua
nam gay thiét hai dang ké vé kinh té cho nguoi san xuat. Do vay, viéc phat hién sém cac chang
nam thoai hoa s& gilp nguoi san Xuat tranh duoc nhiing ri ro, dong thoi lya chon dugc cac
chung c6 chit luong tét dé sir dung trong qua trinh nudi cdy. Céc nghién ciru gan day da chi ra
mot s6 dac diém vé hinh thai ciing nhu phan tir lién quan t6i kha ning thoai hoa gidng cua nam
nhong trung thao [6], [7].

O Viét Nam, nam nhong triing thao duoc nuoi cay kha pho bién ¢ nhiéu don vi nghién ctru ciing
nhu co s& san xuat trong nhitng nim gan day va ciing dang d6i mat vai nhidu van dé lién quan téi
hién tuogng thoai hda gidng. Tuy nhién, cac nghién ciiu vé co ché thoéi héa gidng, cach phat hién va
xéac dinh ching gidng thoai hda con rat han ché [8], [9]. Xuat phat tir co s& khoa hoc va thuc tién
trén, ching t6i tién hanh phan tich tong thé vé cac dic diém hinh thai trong cac giai doan nudi cay
va phan tir cia mot sb chung ndm c6 biéu hién thoai hoa ¢ cac muc d6 khéc nhau nhiam xac dinh
dugc cac tiéu chi phat hién sém hién twong thoai hda giéng nim nhong tring thao.

2. Vit ligu va phwong phap nghién ctru
2.1. Vit ligu nghién ciru

Gidng nam nhong tring thao: Cac chung nim thuong mai C. militaris S1, S2, S3, S4, S5, S6
dugc suu tam, luu giir trong méi trudng PDA (Potato Dextrose Agar) va bao quan trong diéu kién
tbi, & 4°C tai phong Cong nghé té bao thuc vat, Vién Céng nghé sinh hoc, Vién Han 1am Khoa
hoc va Cong nghé Viét Nam.

2.2. Phwong phdp nghién ciru
2.2.1. Phan ldp va phat trién céc dong bao tir don

Déi vai cac chung c6 sinh qua thé, bao tir don duogc tach theo phuong phép ctia Kang va cong
su [10]. Cu the, phan dinh qua thé (2-3 cm) véi cAc tdi sinh bao tr dwoc gan vao mat trong cua
dia petri chira nu6c cat va 2% agar (WA). Cac chung khong c6 kha ning hinh thanh qua thé, hé
sgi duoc trai trén cac tiéu ban, bao tir don dugc tach va dat 1én moi truong agar. Cac dia moi
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truong dugc nuoi Cay 5 ngay & 25°C trong diéu kién chiéu sang lién tuc dé kich thich céc bao tur
nay mam. Hé soi nam phat trién tir cac bao tir don duoc tach va nudi cay trong 50 ml méi truong
Potato Dextrose Broth (PDB).

2.2.2. binh danh va phéan tich gen MAT

Hé soi nam trong giai doan sinh trudng sinh dudng duoc thu thap trén dia méi truong dic
Potato Dextrose Agar (PDA) va str dung cho tach chiét DNA tong s theo phuong phap CTAB
[10]. Phan tng PCR duwoc thyc hién véi cap moi  diac  hieu ITS1  (5°-
TCCGTAGGTGAACCTGCGG-3”) va ITS4 (5°- TCCTCCGCTTATTGATATG C-3°) [11]. San
pham PCR dugc tinh sach va ding cho giai trinh tu theo phuong phap Sanger véi cac hé thong
may doc tai Vién Cong ngh¢ sinh hoc, Vién Han Ldm Khoa hoc va Cong nghé Viét Nam. Céac
cap mdi cho cac gen MAT (MAT1-1-1 R: ATATACCTTCGCGATCATTGC; MAT1-1-1-F:
ATGGAACACAGATCGAGCGACAC; MAT1-2-1-F: TGTTTTGTCGCGATGGTTCTGG;
MAT1-2-1-R: CCTCTGGAGGTTCTGCATTCCA; MAT1-1-2-F:
CGACATACGCTTGTCAAG; MAT1-1-2-R: GATGCCGTTCGAGGAGAG) duoc thiét ké dya
trén trinh tu da dugc cong bd trong cac nghién ctru trude [6], [12] va dung dé khuéch dai cac
phan doan gen MAT trong céc ching nam sir dung hé DreamTaq Green PCR Master Mix. San
pham PCR duoc dién di kiém tra trén gel Agarose 1%.

2.2.3. Pdnh gid sinh truéng phat trién cua nam trén méi trirong nhan giong cap 2 (nudi dich thé)

Dung dao Cay cit phan mdi truong (kich thuéc 0,5 cm x 0,5 cm) ¢6 chira hé soi phat trlen trén
dia nudi cay gidng cap 1 va chuyen vao binh tam giac chira 200 mL mo6i truong nhan glong cap 2
(thanh phan: peptone + cao nim mem +MgSO, + KH,PO4 +Glucose) sau d6 dugc nudi lac trong
diéu kién 22°C, 150 vong/phut, thoi gian nudi cdy khoang 5 - 7 ngay. Thé pellets duoc ly ra pha
loding v&i nude cat vo tring, quan sat va danh gia cac dic diém hinh théi.

2.2.4. Pdnh gid sinh truéng va kha ndng tao qud thé

Thi nghiém duoc thyuc hién theo phuong phap ctiia Wen va cong su [13]. Cu thé, dich thé cua
cac chang C. militaris (S1-S6) dugc nudi cay trong hop co chit c¢d kich thuéc 9 x 9 x 9 cm.
Thanh phan co chit trong mdi binh bao gom: 50% gao, 25% nhong tam, 15% khoai tay, 10% bot
dau, thanh phan khoang (Nugc dira + MgSOs + KH,PO4 + Thiamin B1 + duong glucose) va
duogc khir tring & 117°C trong 20 phat. Dich nudi cay gidng cap 2 dugc pha lodng 20 lan va phun
déu trén bé mat mdi binh méi trudng co chat (khoang 5 mL/ binh nui). Binh nudi nam duoc dit
diéu kién téi hoan toan, & nhiét do 22°C trong 7-12 ngay. Khi hé soi phat trién kin bé mit co chit,
binh nudi ndm dugc chuyén ra didu kién chiéu sang (900 lux), ¢ nhiét 6 22°C, d6 4m 80%,
quang chu ky 14/10 (sang/téi), trong khoang 8 - 9 tuan.

2.2.5. Xir Iy s liéu

Céc thi nghiém duoc Iap lai 3 l1an lién tiép va so liéu duoc phan tich thong ké one-way
ANOVA va kiém dinh Tukey véi P<0,05 va phan mém bang tinh microsoft office excel.
3. Két qua
3.1. Kiém tra tinh dong nhdt vé l0ai ciia cac ching ndm swu tam

D¢ kiém chimg tinh ddng nhat vé loai cia cac chung nam thu thap, ching toi tién hanh téch
chict DNA tong s6 va khuéch dai trinh ty ITS véi cdp moi dac hiéu. Ket qua phan tich cho thay,
san pham PCR duoc khuyéch dai tir h¢ gen cac chiing nam ¢6 cung mot bang vach véi kich thusce
khodng 550 bp. Ngoai ra, ket qua giai trinh tu ITS khang dinh, cac chung nam thu thap déu thuge
loai Cordyceps militaris véi do twong dong vé trinh ty phan doan ITS 1én dén trén 99%.

3.2. Khad nang phdt trién hé sei ciia cac ching ném nghién creu
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Céc dic diém caa hé soi bao gdm dudng kinh, toc do phét trién va dic diém hinh thai hé soi
dugc theo ddi va phan tich trén Bang 1. Chdng t6i ghi nhan, hé soi cua céc chiing nam khéng chi
c6 sy sai khéac vé téc do sinh truang ma con co su khac biét rd rét vé mau sic ciing nhu hinh thai
theo (Hinh 1A va Bang 1). Trong d6, chung S1 va S2 déu c6 hé soi min, mau vang cam, tuy
nhién trén bé mat cua chung S1 ¢6 nhidu vét xé ranh (dau hiéu caa mam qua thé). Chung S3 va
S4 ¢6 mau vang nhat, duong kinh h¢ soi nho hon, trong khi d6 2 ching con lai hé soi phat trién
t6t nhung cac sgi nAm ¢6 mau trang.

Bang 1. Ddc diém phét trién va hinh thai ndm ¢ giai doan giong cap 1 sau 22-25 ngay nudi

Tén ching  Pwong kinh bao tir nim (cm)  Pic diém hinh thai cia bio tir nAm

s1 561 +0.15 Vang cam, vién trang, mép co6 ring cua, hé soi min, c6
e phan, quanh tdm c6 x¢ ranh

S2 5,46 +0,11° Vang cam, vién trang, hé soi min, tdm c6 chop

Vang cam nhat, vién tring, hé soi bong, mép ¢ ring

S3 3,830,302
cua, co phan, tim c6 chop va vong phong xa
sS4 376+ 0318 Vang cam nhat, vién trang, hé soi bong, mép cé ring
T cua, tdm c6 chop
b Trang bot, quanh tdm c6 mau vang nhat, hé s¢i dang
S5 5,6 £0,22 phén
6 5.4 + 0,145 Trang bot, quanh tim c6 mau vang nhat, hé soi dang

phén, c6 vong phong xa

Ghi chu: Cac chi cai a,b,c khac nhau thé hién su sai khdc cé ¥ nghia ¢ P<0,05).

Theo Sun va cong sy (2017), véi cac chang C. militaris binh thuong, thé soi thuong c6 mau
vang séng va vang dam, trong khi cac bién chang thoai hoa thuong c6 dang bach tang, sgi nim c6
thé chuyén mau trang [14]. Nhu vay, trong két qua nghién ciu cua ching t6i, cac chung nim S5
va S6 da co nhitng dau hiéu cua su thoai hoa ngay trong giai doan phat trién hé soi. Ngoai ra, tc
d6 sinh truéng cham cua hai chung S3 va S4 ciing 1a mot yéu td can theo ddi va phan tich tiép &
céc giai doan nudi cay tiép theo.

3.3. Sinh trwong ciia cac ching ndm C.militaris ¢ giai dogn giong cap 2

Céc chung nim C.militaris st dung cho thi nghiém dwoc nuéi trong moi truong nhan giéng
cip 2 thoi gian 5-7 ngay. Tiép theo, dich nudi duoc pha lodng theo ty Ié cua dich gidng/ nuGe cét
la 1/20 va dung dé quan sat dac diém hinh thai thé pellets. Két qua cho thay, cac chung nam co
tbc do sinh truong va hinh thanh thé pellets rat khac nhau. Cac dic diém vé hinh dang va sb
luong thé pellets cua cac chung nim duoc tong hop trén Bang 2.

Bang 2. Pdc diém sinh trirong hinh thai cua thé pellets nam C.militaris

Tén  Thoigian S6 Lugng thé pellets/20 Dic diém hinh thai cia thé pellets
ching nudi cay mL dich nudi (pellets)

Theé pellets mau trang sita, hinh cau gai c6 nhiéu xuc tua

b
S 5 62,67+ 3,67 (3-5 xtc tua/ thé pellets), kich thudc pellets ddng déu.
c Thé pellets mau trang sita, hinh con thoi (2-3 xuc tua/

52 5 8183+3.92 thé pellets), kich thudc thé pellets dong déu.

$3 7 99 17 + 3.492 Thé pellets mau trang, & dang v dinh hinh, nhiéu soi to
e bao kin quanh nhan.

sa 7 1783 + 1172 Thé pellets mau nga vang, & dang vo dinh hinh, bao tur
e c6 dang vién, c6 soi to bao quanh nhan.

S5 0 0+0,00 Dich nam dang huyén phi.

S6 0 0£0,00 Dich nim dang huyén phi.

Ghi chi: Cac chi cai a,b,c khac nhau thé hién su sai khdc ¢6 ¥ nghia ¢ P<0,05.

Thé pellets thu duoc & giai doan nhan gidng cap 2 chi xuat hién & 4 chang S1, S2, S3, S4. Trong
khi d6, dich nudi nam cua chung S5 va S6 khdng ghi nhan viéc hinh thanh thé pellets. Hai ching S1
va S2 ¢6 hinh théi thé pellets dong déu, mau tring sira c6 tao x(c tua bao quanh, sau 5 ngay thé
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pellets da kin dic dich nudi cay. O ching S3 va S4, thé pellets o hinh dang vo dinh hinh, phat trién
cham, sau 7 ngdy mat do thé pellets van con rat thua (Bang 2). Thé pellets khong hinh thanh &
chaung S5 va S6, dich nuédi ¢ dang huyén phl. Mat do thé pellets cao nhat ghi nhan ¢ ching S2
(81,83 % 3,92 pellets), tuy nhién kich thirc thé pellets lai ¢6 phan nhé hon so véi ching S1.

3.4. Khd ndng sinh truong va tgo qud thé

Trén madi trudng gia thé, hé soi cua cac chung S1-S4 ¢6 toc do sinh truang nhanh, cac soi ndm
bao phu hoan toan co chat trong khoang 7-8 ngay. Tuy nhién, thoi gian hinh thanh mam qua thé
cua hai chung S1 va S2 (11-12 ngay) som hon nhiéu so véi hai chung S3 va S4 (16 -18 ngay).
Ngoai ra, s6 lugng mam qua thé cua hai chung S1 va S2 ciing vuot trdi so vei hai ching S3 va
S4. Tiép tuc theo ddi sy hinh thanh va phét trién caa qua thé nim nhong tring thao trong cac giai
doan tiép, cac sb liéu dugc tong hop va trinh bay trén Hinh 1B va Bang 3. Cu thé, chiéu dai trung
binh cua qua thé 16n nhat (6,91cm) dwoc ghi nhan tir chang S1. O chung nay, qua thé manh, phia
dau nhon hoic hinh chiy, mau cam dam va huéng quang manh. O cac chung S2, S3 va S4, qua
thé c6 hinh thai kha tuong dong: mau vang nhat, dinh qua thé cé hinh chdy. Tuy nhién, kich
thudc cua qua thé ¢ sy khéc biét giira cac chung. Qua thé ctia chung S2 ¢6 chiéu dai trung binh
6,22 cm, hai chung S3 va $4 ¢ qua the ngan h0’n (2,2 -3,12 cm) (Hinh 1B).

S4 S§ S6

A

Hmh 1. Su phét trién cua hé sm va qud thé cua céc ching nam nhéng trung thdo. A: H|nh thai 6 chung

Ndm trén méi trwong nhan giong cap 1; B: Hinh thai qud thé nam sau 60 ngay nudi cdy trén co chat; S1:

chung Cordyceps militaris S1; S2: chiing Cordyceps militaris S2; S3: chung Cordyceps militaris S3; S4:
chung Cordyceps militaris S4; S5: chung Cordyceps militaris S5; S6: chung Cordyceps militaris S6

Bang 3. Kich thudc va sé lirong qud thé & 6 ching nam C. militaris

Tén Chiéu dai
ching qua theé (cm)

S6 lwong mam qua
thé/ hop co chat

Kl}éi lwong qua
thé/ hop co chat

Pic diém phat trién hinh thai
ciia qua thé nam

Pinh qua thé nam nhon hoac hinh chuy,

S1 6,91 + 0,25¢ 97,97 +1,63¢ 55,18 + 0,674 . \s A
huéng quang manh, mau vang cam dém
$2 6.22 + 0.22¢ 834+ 1.76° 506 + 0.52° binh qua th¢ nam hinh chuy 16n, hudng
' ' ' ' ' ’ quang manh, mau vang cam.
Dinh qua thé nidm hinh chuy 16n, huéng
S3 3,12 +0,04° 42,41 + 1,49 19,29 + 0,140 quang manh, mau cam nhat, mot s6 qua thé
¢6 phan dinh ché thiy, tao bong xdp.
Pinh qua thé nim hinh chuy 16n, hudéng
S4 2,20+ 0,378 30,62 + 0,418 14,93 + 0,882 quang manh, mau cam nhat, nhiéu qua thé
¢6 phan dinh ché thily, tao bong xdp.
S5 0.00 000 000 Khoéng tao duoc qua thé, hé soi chuyén mau
’ ' ' vang cam nhat.
s6 0,00 0,00 0,00 Khoéng tao duoc qua thé, hé soi va dam nim

c6 mau vang cam

Ghi cha: Cac chi céi a,b,c khac nhau thé hién sir sai khdc ¢é ¥ nghia ¢ P<0,05.
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Mac du tiép tuc duoc nubi cdy va theo ddi, hai chang S5 va S6 khong cho thay viéc hinh
thanh qua thé rd rang. Dam nim hinh thanh day dic, ngan sat bé mat co chat va hé soi. Khong chi
c6 su khac biét vé hinh théai qua thé, cac chung nim nghién cau con cho thay sy sai khac rd rét vé
s6 lugng mam qua thé va sinh khéi qua thé trén mot don vi co chat. Cu thé, chang S1 va S2 ¢6 sb
lwong qua thé cao (97,97 va 83,4 qua thé/ hop nudi cdy) dan toi khdi luong qua thé ciing dat gia
tri lon (55,18 va 50,6 g/ hop nudi cay). Trong khi d6, cac ching S3 va S4 ¢ sb luong qua thé
giam con 1/3-1/2 so véi hai chung trén, dan tgi sinh khéi qua thé thu dugc giam manh (19,29 va
14,93 g/ hop nudi cay).

3.5. Pdc diém thanh phan gen MAT trong c4c ching ném nghién cru

Két qua nghién ciu cho thy, ca 6 chang kiém tra déu khong ghi nhan sy c6 mat san pham khuéch
dai cua gen MAT 1-2. Ngoai ra, san pham PCR cua gen MAT 1-1-1 chi duoc phét hién & chang S1.
Trong khi d6, san pham PCR ciia gen MAT 1-1-2 dugc phét hién trong cac bao tir cua cac chang S1,
S2, S3, S4, nhung khong ghi nhan ¢ hai chung S5 va S6.

Cu thé, 68,57% cac bao tir don cua chiung S1 mang cac gen MAT. Trong do, ty I bao tir mang
gen MAT1-1-1 la 6,25% va gen MAT1-1-2 la 62,5% (Bang 4). Trong khi d6, bao tir cia cac
chang S2, S3, S4 chi ghi nhan su c6 mat caa gen MAT1-1-2 véi ty 1€ dao dong tir 34,67 toi
57,33%. Riéng véi 2 chung S5 va S6, ching tdi khdng ghi nhan bao tir nao cé chira gen MAT.

Bang 4. Ty Ié gen MAT cua céc ching ndm

Chiing Bao tir mang gen Bao tir mang gen Bao tir mang gen Ty I€ bao tir mang gen
(s6 bao tir) MAT 1-1-1 MAT1-1-2 MAT1-2 MAT (%)

S1(32) 2,0£0,55 20,00 £ 0,71 0,00 68,57 £ 2,61
S2(28) 0,00 17,00 £ 0,55 0,00 57,33%£7,23
S3(28) 0,00 10,00 £ 1,14 0,00 36,00 £ 3,65
S4(26) 0,00 9,00+ 0,84 0,00 34,67 £ 8,69
S5(10) 0,00 0,00 0,00 0,00

S6(10) 0,00 0,00 0,00 0,00

4. Thao luan

Nudi trong cac chung nam C. Militaris bi thoai hda s& l1am giam ning suat va chat lugng nam,
dong thoi gay thién hai vé kinh té cho cac nha san xuét. Do vay, viéc phét hién céc ching nam bi
thodi hda tur cac giai doan dau cua quy trinh nudi ciy mang y nghia rat quan trong. CAc nghién
clru trude dy da chi ra mot s6 dac diém dé nhan dang céc ching nim thodi hda. Su thay d6i mau
SaC cua cac chung thoai héa va bach tang c6 thé 1a do giam kha nang tich Ity va ham lugng cac
sic to [14], [15]. Piéu nay ciing duoc ghi nhan trong nghién ciru ndy cua ching toi, trong d6 hé
soi chung S3 va S4 ¢6 mau sic nhat hon so vé6i chung S1 va S2. Hai chung S5 va S6 véi mic do
thodi héa cao, hé soi 6 mau trang va rat it sac t6 dugc quan st trén dfa méi truong. Nhu vy,
mau sic caa hé soi nAm trén moi truong nhan gidng cap 1 c6 thé xem 1a mét tiéu chi quan trong
dé nhan dién su thoai hoa cua chung nam nghién cuu. Ngoai ra, trong nghién ctu nay ching toi
cling ghi nhan su khéc biét vé dang dich va thé pellets cua céc chung nam c6 mirc do thodi hoa
khéac nhau trén mudi truong nhan giéng cip 2. Do vay, hinh thai thé pellets va téc do phat trién
trén moi truong dich long ciing co thé duoc xem 1a tiéu chi quan trong dé kiém tra kha niang thoai
héa cac chung nim nhong triing thao.

C. militaris la mot loai ndm di thé hay di san (heterothallic) c6 qua trinh sinh san hiwu tinh,
dugc kiém soat boi céc gen quy dinh kiéu bét cap (mating type) [16]. Cac gen kiéu giao phdi cua
C. militaris nam trong nhan, mot nhan don chira mot locus kiéu giao phdi, MAT-a (chua gen
MAT 1-1) hoic MAT-HMG (chta gen MAT 1-2) [17]. Cé4c ching nhian dong hop
(homokaryotic) chi chira mét locus kiéu giao phdi va khong thé hoan thanh vong doi hitu tinh,
trong khi cac chung nhan di hop (heterokaryotic) chira hai locus kiéu giao phéi va cé thé hoan
thanh vong doi hitu tinh. Sy bién do6i cac thé mang nhan di hop thanh thé cé nhan dong hop c6
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thé 1a mot trong nhiing nguyén nhan gay ra su thoéi hoa C. militaris [18]. CAc chung chira ca hai
gen kiéu giao phdi ddi lap (MAT 1-1 va MAT 1-2) c6 thé tao ra thé qua hoan chinh, trong khi cac
ching chi chira mot gen kiéu giao phdi duy nhat (MAT 1-1 hogc MAT 1-2) tao ra thé qua khong
sinh bao tu hodc khong tao ra thé qua [19]. Tuy nhién, cac nghién ctru trude day cling da cho thay
rang, C. militaris chi chira mot gen kiéu giao phdi co thé tao ra thé qua, trong khi C. militaris
chtra ca hai gen kiéu giao phdi nguoc lai khéng thé tao ra thé qua [20]. Trong nghién ctu nay,
chling toi nhan thiy cac chung nam thoai héa manh (S5, S6) khong con chira thanh phan gen
MAT. Trong khi cac chung con lai chi chira mét kiéu gen giao phéi 1a MAT1-1 (MAT1-1-1 va
MAT1-1-2). Ty Ié bao tir mang gen MAT ciing ¢ sy twong ddng véi mie do thoai hda cia giéng
nhong trung thao. Cac chuang co ty 1€ bao tr mang gen MAT thap, mirc do thoai hda cao hon.
Chung S1 c6 kha nang sinh truéng phat trién va tao qua thé cao nhat twong ung vai ty 1¢ bao tir
mang gen MAT cao nhit (68,57%), dong thoi ¢ chira ca hai gen MAT1-1-1 va MAT1-1-2. Nhu
vay, cung voi cac nghién ctru trude day ching t6i nhan thay, ty 1¢ va thanh phan gen MAT Ila chi
tiéu quan trong dé danh gia mic do thoai hda giéng ciia ndm nhong tring thao ¢ nudc ta.

Viéc str dung té hop cac dic diém hinh théai va phan tir gitip cac nha san xuét c6 thé danh gia
mirc d6 thodi hda gidng cua cac ching nim nhong tring thao trude khi tién hanh nudi cdy nham
han ché cé4c thiét hai vé kinh té. Ngoai ra, cac dic diém nay ciing c6 thé duoc sir dung dé lya
chon céc chung giéng tiém ning trong chon dong va san xuat quy mo lén.

5. Két luan

Nghién ciru cua ching t6i cho thay médi quan hé chat ché gitta dic diém phat trién hé soi, thé
pellets va ty 18 gen MAT téi mirc do thoai hoa gidng ciia ndm nhong tring thao. Cac dic diém
nay c6 thé sir dung nhu tiéu chi dé lya chon cac chiing giong c6 chat lugng tot, it thoi hoa va
g dung vao san xuat nham nang cao hiéu qua kinh té va giam thiéu rui ro cho quéa trinh nudi
cay c6ng nghiép nim nhong tring thao.

Loi cam on

Kinh phi dung trong nghién ciru dugc hd trg boi de tai thudc chuong trinh 562 “Nghién ctu
tuyén chon gidng, bao ton va t6i uu dicu kién nuoi trong nham nang cao chat lugng nam nhong
trung thao (Cordyceps militaris) cho san xuét ché pham bao vé sitc khoe”, chu nhiém dé tai TS.
D4 Thi Gam.
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