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Biological activity and diversity of psychrophilic actinomycetes in Tibet

YIN Mingyuan, HE Jianqging,ZHANG Gejie

(Tibet Agriculture and Animal Husbandry College ,Linzhi, Tibet 860000, China)

Abstract:[Objective] This study investigated the composition,antibacterial effects and enzyme activi-
ties of psychrotophilic actinomycetes in Tibet to provide resources for lead compounds of new drugs and
enzymes with high activities. [Method] A total of 16 soil samples were collected from low temperature re-
gion in Tibet and the actinomycetes were isolated by plate dilution method. Representative psychrotophilic
actinomycetes were identified by morphological and cultural characteristics,and were analyzed and identi-
fied by 16S rRNA gene sequence. Antifungal activities of the representative strains were measured by
growth rate method,and cellulase, protease and amylase activities were determined. [Result] A total of 22
strains of psychrotophilic actinomycetes were isolated from 16 soil samples. They can grow at the tempera-
ture of 10—25 °C. The 16S rRNA gene sequence analysis showed that the 22 isolates belonged to 3 subfam-
ilies of three genera including Strepromyces of Streptomycineae and Streptomycetaceae, Lentzea of Pseud-
onocardineae and Actinosynnemataceae,and Amycolatopsis of Pseudonocardineae and Pseudonocardiaceae.
Most of which Streptomyces,accounting for 91 % of the isolated psychrophilic actinomycetes. Among the 22
isolates,40. 9% had cellulase activity, 22. 7% had amylase activity, 18. 2% had protease activity, and
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27.3% had antifungal activity. [Conclusion) Tibet low-temperature habitat had rich low-temperature acti-

nomycetes resources,and some of them had antagonistic and enzyme activities.
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FEVe R I K SR A R - bt o ARTR A YT 4
K& ¥ B (psyehrophile) il ifif ¥ & (psyehrotrophie-
baeteria)2 Ffr . H: gV Tk B AE AR IR 45 4 (O °C
L VAT R A] A R A 1 R T e i AR KR AR
15 CRF e ARKIREAEL 20 °C e &k E
BIEO~5 CHARKEM. FEAEKBEST 20
CTHL, 20 e 50 FR PG, FEFHEEFET
Xof AR R A P i BF 5 AR S E R R A
FEALAE F 58 A5 B B o X AR U R T 1 F 5 B D
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H IR i R Y, U0 Gesheva 285 78 vk & F1RE
3t T AR e 2 v 1 A R R BE R TR R (Strep-
tomyces) i F KW J& (Nocardia) F1#h B¢ 7 % J&
(Geodermatophilus) ; Mannisto =000 AE R B A Y
MR KRB TR R E B — DR WK
B AR IR B TR T LA A Z R AR R A WS
WUk N 53 85 1 1 KR W8 ¥ 55 %5 18 (Streptomyces
sp. Strain No. 8) , Hn] DLy~ A= fi L& 2 B.Je H #]3E
R MR N BRI AR . A A TR AR A
B AR R RIS TE M B AEYIE Y B R

P A b 1L ] A A5 R R I A SR A P R
RS R 4 000 m DA b, B FEBRAR LR K A L H
B R SR o LA A B B A B TR B ok D oK
T 5 U5 PO N UK T AR 27 400 km?® o (5 42 [ K1
TR 46. 7205 10 BT AL 25 055 km”, (5 42 [ ]
TR 30 2607 5 3 B BR B PR 28 s 1 2 b X 2 i
AR F AR TR AR B IR . B, AT
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T TR TR D BT 5 0 B PR 3R G AR il £k T 9T R A
AT HEPIE Ik S L A TV . o 3 R R
TR TR B 5 ) T R A AR A 2 2%

LR ik

L1 # #
11 Ak g AR 0 DL RO o o5 1 22001
MNP AN [] X R 4R 16 £y 4. BT 4 C KA
fE LFETEAIE LR 1,
L1.2 &R ik Sekisiadl s i rmh i
BLERTE B B R 15 % Ak L REME 22 IR BUIR B 7 0k LB R
[R5 55 IR AL L H il K 1) A& Bt i 35 7% 2k (ISPS) A
MR R RS . U ERFHERT 121 CKE 30
min )5, 10 mol/L NaOH ¥ pH J#Z 7. 0, Jy 1
TR P B R A G R 20 B B IR R R A A T
JEh 70 mg/L A RS TR .
.2 HRRLESEH®RSE

PSR AR AR i - 3, AN AOXU T AR A A B
FREL 10 g, 578 234 90 mL JoW /K ) = f i H ,
B THEIR 120 r/min 53R - 3R FF b BT W
B WA I 0. 2 mL 4339 Uk A7 T % A TCHLER UE ¥ B
B B RS IR IR R A MR W IR — S B R
F CHI R 1] A B i B 77 3 (ISP5) FH 1l RS 22 R 5%
TR B TAR B A 14 °CfE I 3 IR A e
F15~30 d, MYE P IETE A KN B 7F 17 % T i
LWL o8, L S PSR EM B, Z
J i T A R AE ARG FR AR AE 5 D N P e s B
A AR AR IR R
1.3 BFHREKBEENNE

DARERE S [ i 55 95 B A o Rl I 3R &5 R
WA B g R R MR IR &K W T 0,5,
10,15,20,25 ‘CH555 30 d J5 » W& T bk 1Y A K
Bl
L4 REMEZENRTREK 16S rIRNA WEE

Fie BRSCHRLLL I/ 5 A R B 1. 3 7 B PR & DNA,
FIF 4058 A5 PA.5'-CAGAGTTTGATCCT-
GGCT-3' (X1 E. coli 1) 7—24 £ f5) . PB:5-AG-
GAGGTGATCCAGCCGCA-3" (X Jii E. coli 1)
1. 540—1 522 fi 550 XF B #k 16S rRNA J¥ 51 i 17
PCR 4%, PCR W& R 50 puL:2X EasyTaq Su-
perMix 25 pL,PA 1.5 L, PB 1.5 pL,##z 2 pL,
TCHK 20 pl, P3G54 H 95 CHIAEYE 4 ming 94
CARPE 30 s,54 ‘CiB K 30 5,72 ‘CHEfH 1.5 min, 30
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B ;72 C MIENR 6 min, f33]HY PCR =¥ H 1%
18 BT B BR A ) BOR A R mI R L 51
HEBOH Clustal XU EEHEAT XS0 AT MEGA 4

B AE Neighbour-Joining 321 #4172 48 v fL A 44
LT R S ER e EE AR BN 1000 K.

F1 ARARBEXETEERELRBFR

Table 1 Basic features of soil samples from different areas of Tibet
S - . N - S5 %
F s R 42/ m B B whpn | ERE
number Sample site Altitude Main vegetation Soil pH ll()ngitude
i i 18 o AR g LR . .
1 Cuogao Lake 8722 Quercus semecar pi folia s Pinus densata 6.33 N30°,E93.5
sy EE Al - L2 ARG . o
2 Demula Mountain 4530 Rhododendron nivale , Salix cupularis 6. 40 N29.2°,E97.5
3 ﬁffﬂ’i’%ﬂacicr 3847 JEHI B Non vegetation 6.12 N29. 47°,E96. 5°
R 17 HeE o L HL R
4 9855 158 3 850 HAD L RAR 6.52 N29. 25°,E96. 4°
Ranwu Lake Polygonum vivi parum , Poa bulbosa
KAl ENILN - . o 1 .
5 y . 4
° Mila Mountains 1899 Rhododendron nivale s Kobresia humilis 7.23 N29. 5%, E92. 4
6 LE B )i 4 441 VKIS Glacier oxytropis 8.71 N29.0°,E90. 6°
Yangzhuoyong Lake
e
7 BLEE 4308 % WML Artemisia, Sophora 9.06 N29. 3°,E87. 2°
Ngamring County
. AR 5 108 Jori B 8.76 N28.5°,E91. 1°
Karuola glacier Mountain : Non-vegetation ' U
FARTIERS K Jein . .
9 Red river Valley 4919 Rumex nepalensis Spreng,Gentiana scabra Bunge 8.68 N28. 5%, E91. 1
SE0AL] - T KN R I R ) . o
10 Angra Mountain 1528 Potentilla ,Glacier oxytropis ,Sedge 8.40 N29. 2", F87.2
EEvALll e E R . o
1 Bangla Mountain 4694 Sabina procumbens , Arenaria kansuensis 8.28 N29.3",F86.8
LEEAIT W KR o .
12 Galashan L Sedge,Glacier oxytropis 8.01 Nz9. 3", E86. 8
H g 0] i 5 B ( = vl o °E °
13 Sakya County,Shigatse 3 904 i B Hordeum wulgare 8.74 N29. 2°,ES88. 3
v 03 B % . N . e
14 Bianxiong Country, Shigatse 3823 &5 B Hordeum wulgare 8.76 N29.3",E89.1
- H W U0 A VG A S e o s ° °
15 Nabu Village. Shigatse 1 047 3% Brassica campestris L. 8.71 N29.1°,E87.5
1% ] 2 A ks o R o o
16 H 1M s € A 4 533 HHj 5 Plantago. Sedge 8.72  N29.3°,E86.8

Julun Village, Shigatse

L5 WEHEBRRFEE

15,1 BEFW  JEREE. L2 R 8 O RS D
SE 42 IEOSCHRL 15 /Y J5 2 14T

L5.2 #uFk ZMICIRL16-17]10 07 2, K4
PURCLR T T R P 5 43 5 1 00 B L D b R ViR 9 %
Fr ARG TR T R WU, B S Rl 9 PDA B 57 Bk
FRIL 9 BB L IR 20 1 B3 TS 2 T A I8 VR Y
WL R T 22 A A AR TR S R T R I V%
PR TR AT 22 A A A 0 40 1 T AAS 5 28 I8 T 19 °F- Al
ok BR . 0 T A A 0 DT O K N B T
(Bipolaris maydis) 3 F-9& W (Alternaria sola-
ni) G JAAG 28 W (Fusarium oxysporum) /N2 37 5%
W (Fusarium graminearum) . ZL % 80K H (Botryo-
sphaeria berengeriana) . %4 B T J& 5 W (Fusari-
um solani) L BTG E (Alternaria alternate) |59
W8 2 9% (Valsa ceratosperma) \ B B 2% 80 )%
(Drechslera gramineunm (Rabenh.) Shoem) %l

KB W (Botrytis cinerea) ¥y 2L B ¥t 41 ( Trichothe-
cium roseum) . Lh_Fp i TR 15 HH VG AR 2 e L TR
S QRAE R PR AL . T A SO T R B B AR
(D,mm) , #4515 50 8 /9 A T e D YR /)N A it
LR B A TC A PO S A B s R BLAR AR UE Dy
D>=15 mm, #5501 ; 10 mm<<D<15 mm. 550 Pk
s D<X10 mm, F5HiPE .

2 AR5

2.1 BEBRARLIEERTREMEZERENSH

FHE

17 2 A1, 5 b % IR 3 v LB 8¢ 1R B 1
FrHE 1 0 B ROR B 2T 70 B 2 389 BRI T L
PR LR IR B E) 24 B YR TOHLER T B s
IRk, Iy B 375 bR P R R R ES E 23
B 0 T4 3 B H Al R 1T AT I B 77 6 L3 20
2 292 B, P3RS R B R 18 Bk 0 B UR B
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22 W T ORS R RR B SR IR MR & IR — S B IR
TR R 22 BRAT 14 k3RS AR B E L
PR ABITIE I3 B B e A R R IR T P R AR
T8 SR DR B DX VU R 10 2 i L TR i T R i A
Pl A 78 X 4 7 90 g R o 0 R R R

F T AN R AT 9 0 FH R SR 4R IR 00 B T A AR Y
FEAE—E 28 5% - A] BG4 M Ok T R 19 22 57
BEAT AR B 5E PP A i A PSS TR A B R R A IR
DL SOR pHL S5 52 0 T 2% B B0 YOG B8 TR R 5 T
NS R N

IS4
W

2 EABAEMRIEERPLIBINRENEZEHEE
Table 2 Quantity of psychrotophilic actinomycetes isolated from soil in different areas of Tibet
TR %HL}T"WE& ﬁ’lﬁ?ﬁ% Eﬂlﬁf%[‘&*% H“?Hi?il‘]’i‘ﬁﬂiﬂiﬁ H“i%ﬁ/ﬁﬁfi o
Soil sample leﬂﬁ‘iﬁ%g I}Jx‘ﬂﬁiﬁ%g iﬁ‘%?it . e Ak A i iﬁ‘%&ig A Bt
number Inorganic Sucrose Lzapck Modified (JauS.C’S Glycerol asparagine Glycerol arginine Total
salts-starch agar dox aga medium No. 1 agar medium medium medium

1 9 13 0 10 0 32
2 6 17 0 2 0 25
3 1 3 0 19 0 23
4 14 15 0 11 0 40
5 9 17 0 17 0 43
6 7 8 0 8 6 29
7 109 13 1 18 1 142
8 3 5 1 21 0 30
9 13 2 1 15 10 41
10 13 26 0 16 2 57
11 8 25 0 8 0 41
12 42 21 0 10 0 73
13 11 11 1 23 1 47
14 30 26 5 18 2 81
15 49 51 1 48 0 149
16 51 136 4 48 0 239

&1 Total 375 389 14 292 22 1092

2.2 EABARIEERPRREBMERLENE  BELETG LI 36. 42055 CRgA K AR K
KiRE LR T I EL )R 86. 4% 5 7E 10~25 °C L it it 22

S o T S 5 7 5 O 25 U A 3 0 M
S 16 5y 1 B v 40 75 1) 22 B 122 14 B 1
SH ST 0.5.10.15.20.25 °CHi T WA HA K
R R 5. S AR 0 C AR K 106 iR

PRARIE R B RE AR I HAR RSB R 4. i b T
RO o B 22 B IR T 2 T 2 O TR Ve IR R .
AT AR A il 2 0 PRl 9 LU A 5 1o mT RE R P Ay W R A
B ZEBRZ L

R3 BREXMNAR2Z2HKARERENLZEERKBE
Table 3 Effects of temperature on growth of 22 psychrotophilic actinomycetes strains in Tibet
Strnﬁﬁfber 0C 5 °C 10 °C 15 °C 20 C 25 C
H3 = + F+ F+ F+ F+
Hi ~ + ++ ++ ++ ++
H5 —~ + ++ ++ ++ ++
H6 + ++ ++ ++ ++
H7 - + ++ ++ ++ ++
HY + + ++ ++ ++ ++
HI1 + + ++ ++ ++ ++
HI2 - + ++ ++ ++ ++
H13 — - ++ ++ ++ ++
HI4 + ++ ++ ++ ++
H15 —~ + ++ ++ ++ ++
H19 + ++ ++ o ++
H20 — - ++ ++ o ++
H26 — -~ ++ ++ ++ ++
RI-5-4 + + ++ ++ ++ ++
RI-18-2 + + ++ o+ ++ ++
RI-15-1 — + ++ ++ ++ ++
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&R 3(&) Continued table 3

Stlﬁrﬁ*ﬁn‘i}er 0C 5°C 10 C 15 C 20 C 25 °C
RI-7-2 + + ++ ++ ++ ++
RI-13-4 + + ++ ++ ++ ++
H38 + ++ ++ ++ ++
RI-5-4-1 + + ++ ++ ++ ++
RI-26-3 + + ++ ++ ++ ++
41t Total 8 19 22 22 22 22
i) / % Percent 36. 4 86. 4 100 100 100 100

W+ FRRAEK -+ FRRERKRIT: —FRRAEK,
Note: +means growth; ++ means growth well; —means no growth,
2.3 EARARLIEESPRREBRERLEETH®
MEE
it DG A B P 43 B 1 22 R AR 3 M AIG TR 4R
I EAT 168 rRNA JEH 7510 % o 7 IR A7 7E Gen-
Bank #H R £ 2 . A Blast 8 R 8 F £ Gen-

91

Bank 25 %4l 78 2E 47 ARURE 18 K 15 2 A AL 4 55 1)
MRPERE# AT 16S rRNA FEH ¥ 51, Clustal X H X
Ja - MEGA 4 B F 4 it R gedt A i (B 1) Bl
22 BRARIE AR T 1Y AR G0 K 7 HUAL .

Streptomyces rishiriensis LuP30(KP973994.1)

RI-5-4(KX013348)

97
99

70

IOOE

RI-5-4-

Streptomyces aurantiacus HBUM82606(FJ486286.1)
RI-13-4(KX013353.1)

100 Streptomyces tauricus 2443(JN180204.1)
Streptomyces sp- NEAU _HL11(KF699247.1)

1(KX013355)

Streptomyces turgidiscabies 174507(EU593696.1)
97 Streptomyces graminilatus BCCO (KP718543.1)

Streptomyces olivochromogenes (AB184779.1)

5 H20(HMO021247)
RI-18-2(KX013349)
3|34
9411 H12(HM021254.1)
5 H6(HM021257.1)
H4(HM021259.1)

97

97

99

Sl

26
100

1004 H19(HMO021260.2)

98 H26(HM021261.2)

|
—_ 100]

0.01

g| H3(HM021249.1)
Streptomyces aureus NBRC(NR 112608.1)
75 Streptomyces pseudovenezuelae THBB(KJ767385.1)
RI-13-1(KX013350)
Streptomyces atroolivaceus 3g10(KF554197.1)
Streptomyces griseoplanus BCCO(KP718550.1)
g0' H8(HMO021248.1)
H9(HM021250.1)
H11(HMO021251.1)
Streptomyces mauvecolor BCCO(KP718571.1)
100] HI5(HM021253.1)
H7(HMO021252.1)
Streptomyces mirabilis B432(KJ781966.1)
Streptomyces rishiriensis LuP30(KP973994.1)
100| H14(HMO021255.1)

H13(HM021258.1)

H5(HMO021256.2)
100 Streptomyces lavendulae 3075(EF371426.1)

Streptomyces albidoflavus HD-109 (EF620361.1)

Streptomyces aureoverticillatus CSSP526 (NR 043346.1)
100 | RI-7-2(KX013351)
Amycolatopsis vancoresmycina ST101170(NR 025565.1)
RI-26-3(KX013352.1)
Lentzeaviolacea 174472(EU593721.1)

£ 7 H J& . Streptomyces; PLIC LR @ . Amycolatopsis; (B R [CH J&. Lentzea

E 1
Fig. 1

FEF 16S rRNA K [H 7 51 A4 S 1) U 22 b AR ARG B i 2 7 A% 8 AR A

System evolutionary tree of 22 strains psychrotophilic actinomycetes in Tibet based on 16S rRNA gene sequences



226 P JEAMB R 722 4R CB AR 4 O

5545 &

H &L 1 AT RN P 22 kAR AR IR TSk T A
B B O3 AT TR W TR AN 2 W H 3 AR
(¥ 3 4~J& , B 45 %5 B W H (Streptomycineae) 4 55 F#
Fl (Streptomycetaceae) 4§f %5 B J& (Streptomyces) |
R F K W H (Pseudonocardineae) B 22 jilt £k i £}
(Actinosynnemataceae) /& 2% [ B J& (Lentzea) Fl{
R K I H (Pseudonocardineae) & i F K & B+
(Pseudonocardiaceae) ) JC % B8 W J& (Amycolatop-
sis); Fovp 45 B W )8 (Streptomyces) 5 43 B H Y
91 %6, UTC SR 14 )& (Amycolatopsis) FE 5 IR 4 &
(Lentzea) 5 (% 43 B TR R 1 4. 504, Ut W 4 2 14 4t
FEARIRIAEE A5 o5 4 = e M. 1Ak AT it
SR 22 BRIGICA B 165 rRNA JE [ 7 91 5 5 1
R P BLBE 7 98. 026 ~99. 0%, LA 16S rRNA
FEIH 51 AR UL BE == 98. 0% 1 Sk [al — A~ ¥ B A A
PENS L TUURT LT L 3k 22 BRAK TR 2R B8 Sk 2
TR R
2.4 BAEAELIEERPRAREREREZEROE

AR EEE
XF 43 B 1 22 A AR 3 M AR IR Bk T HEAT A HOE

P ST PR E L A5 OR I ER 4 K5 PUIE MR 4
(DO RW, 22 BRACETE L H .6 BREA PG
P 5 B R B 27, 300, BEAL. X 6 BRI K
2L B OE A [+ B4R BT A 0 A6 A P 22 S O e v X/
2 75 B B A DUIE PR B RR AT 6 Bk o I kY
27. 306 s 0 T BRAC SO T R AS PUIG PER AR AT 5 Bk
LR RR B 22, 7 06 5 X by 20 R i 9 L A K B
IR TR 22 BRA SE DUTG PRI BRI AR A 4 Bk o s
BREY 18. 206 5 %oF T 4% B T T 08 1 7 A R 1 L B
S B SR B R L T KN B T A B SR B R
FEPUIE LAY R BT 5 L P Bk . 5 AR B A 5T
P B Tk 2 TR X 55 R 2 S0 TAT 194 40 A 50 e e I R
Bl EARE R T 20 mm, e KAl G5 30 mm, Al UL, 74
R ARG 3t - 98 T R R S R PO R R

Bty 1R 2 2R (3R ) 3R, 22 BRI IR i 2K R
.9 Bk B A LT E R WG L o5 BRI BRI 40. 90455
BB VER BREE o5 B R 22. 70054 BREA
B BEEE  5 HE RR 18, 206 . AT LT VY R
FEIIX o ARGl i 2R TR AR S R R E M 7E
BA PRI Iy E A

x4 BARARIEHEST 22HERARERENRENEEEREBESE

Table 4 Antagonistic and enzyme activities of 22 strains of psychrotophilic actinomycetes from Tibet

akkedd IV ) £/ mm SEEMEE MW R AR
Strain Diameter of inhibition zone Cellulase Amylase Protease
number A B C D E F G H 1 ] K activity activity activity

H3 0 18 4 8 6 0 0 0 0 0 30 — — —
H4 0 18 10 10 12 0 0 0 0 0 0 — — —
H5 0 0 0 0 0 0 0 0 0 0 0 — + —
H6 0 16 4 20 0 0 0 0 0 0 28 — — —
H7 0 0 0 0 0 0 0 0 0 0 0 + — —
H9 0 0 0 0 0 0 0 0 0 0 0 + —
H11 0 0 0 0 0 0 0 0 0 0 0 — — —
H12 0 0 0 0 0 0 0 0 0 0 0 -+ — —
H13 0 0 0 0 0 0 0 0 0 0 0 + + +
H14 0 6 14 22 28 0 0 0 0 0 20 — — —
H15 0 0 0 0 0 0 0 0 0 0 0 + —
H19 0 0 0 0 0 0 0 0 0 0 0 - — +
H20 0 0 0 0 0 0 0 0 0 0 0 — — —
H26 0 0 0 0 0 0 0 0 0 0 0 ++ - -
RI-5-4 0 0 0 0 0 0 0 0 0 0 0 -+ — —
RI-18-2 22 0 0 20 0 0 0 14 0 4 30 — —

RI-13-1 0 0 0 0 0 0 0 0 0 0 0 ++ — —
RI-7-2 0 0 0 16 3 22 4 8 14 0 24 — — —
RI-13-4 0 0 0 0 0 0 0 0 0 0 0 ++ — +
H8 0 0 0 0 0 0 0 0 0 0 + + -
RI-5-4-1 0 0 0 0 0 0 0 0 0 0 0 —+ — +
RI-26-3 0 0 0 0 0 0 0 0 0 0 0 — — —

TE A FOR/NBERG 18 5 B il K 85 5 C. B RAG ZR 18 s D /AN R IR B B B L R4 s F. i P 5 G BRSO 1 s H. S48 38 T 0 o 18 5
L RURBEN G ;] SERIE R K. R BOR R . —. st L PRSI

Note: A. Bipolaris maydis ; B. Botrytis cinerea ; C. Fusarium oxysporum ; D. Fusarium graminearum ; E. Trichothecium roseum ; ¥. Alterna-

ria solani ; G. Botryosphaeria berengeriana ; H. Fusarium solani ;1. Alternaria alternate ;]. Valsa ceratosperma ; K. Drechslera grami-

neunm (Rabenh.) Shoem. “—". No activity;“+”. Low activity;“+ +”. High activity.
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ML 16 fy 24 B AR E T 22 BRARER AR
IR X 22 BRI TR W4 2 I H 3 4
BE3 AR b & w2 . 5 B 91% .
AL T G i XA S ke 2k TR AL B TR R O AT BE S P
TR UK N A TH RS L4 vy ot S A BT o0 Ak 2 1
b T B BRI I A S AR A O X5 ET AT
FELEA T — B RIVBE T R 2 7Y AR IR PR 0 A 4
X DIG B T i X R A 2R B XA B — A
Mo AYESIY 22 MRAK TR AR A Hh L 40, 906 1 T R A
A LT AE R WG kL 22, 706 1 TRR B E B O 2L
18. 2 00 B T bk AT JE G PR . 20 BSAY 22 BRAIGIRL
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