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Genetic cloning and expression of neuroglobin in high altitude hypoxic ad-

aptation species——Plateau pika ( Ochotona curzoniae)
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( Research Center for High Altitude Medicine , Qinghai University Medical School, Xining 810001, China)

Abstract: For identification of the neuroglobin genes coding sequences molecular cloning and examination of the tissues ex—
pression spectrums and showing the hypoxic adaptations mechanisms in Plateau pika ( Ochotona curzoniae ). Extracting the
total RNA | cloning neuroglobin coding sequences ¢cDNA with reverse-transcription RT —PCR | capturing and confirming the
certain sequences with DNA sequencing. Examination the tissues mRNA expressions spectrums of neuroglobin with in suit
hybridization ISH technology. In addition, semi-quantitative RT — PCR and western-blot technologies were being used to a—
nalysis of the relative neuroglobin mRNA and protein expression amounts in various tissues with Plateau pika. Cloning and
sequencing results confirmed it was the neruoglobin gene coding sequence of Plateau pika with Blast analysis; and the ISH
results exhibited the neuroglobin gene expressions spectrums indicate widely distributed with higher amount in brain tissues
of Plateau pika. Additionally, neuroglogin mRNA also expressed in the other tissues such as testis and adrenal glands be-
sides brain tissues. We can speculate that NGB might play an important role in the adaptations of the Plateau pika under the
high altitude environment. Furthermore, native Tibetan species neuroglobin genes will also present fundamental evidence to
investigate high altitude adaptable related genetics study in the future.
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AR T P B W2 0 —AZ 1Y PR AL VR D L Y BREA R
FH NO BJZNHE ( Van Doorslaer et al. , 2003), i
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2004) SFEAFTEARE AR, 7E Bk S5 00N O 4
MZTC PCI2 4000 11— FhSU2 4%, (R ok LBk
SECPE M 45 AR AP el 2 T B AR T R MR RE Y
ok, P B A H SV R HE L ] WL, IR 2L
HEW B, JERE T bl i s ST I3 05 B 5% 00 37 7
], SR, DG Tl £ 2 1 A AF B2 A P 0 g it k4
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4520015 Liet al. , 2001), PI#IA J 20198 5
PR S R AR M Sh ) 2 — o A 3G a0 g T B
SR LLHE F AR A s b S5 R0k, DU O it — 2D 5T
e ARG AR B A5 114 2 I B R A

1 #HFR T E

1.1 sEmb R

T 2006 4 6 H 7ET 4 7 AT P B H AR AR 4 IX
(W 4 600 m) fliFE IR 6 2 (HEPE, 130 ~
150 ), At A 7 M v Jort Bl O 2% 2H U B 50 AR
s, KR PR A7 JF A8 WP 7, TRIzol iR &
p EM - TE sy & &, R &I DIEE Xho I F0
BamH [ 8 °& Prom ga ARl /=&, M - ML i §%
IR & Fermentas 23 &) 7= 5, B AL PCR 7]
. HEUBKL DNA G 38057 & & Hyb 5 88028 52 Wi 4
W H REFEHFAAEY AR A, QlAquick Gel [HIIIL
F & W H Clontech 23 w], FR&| 4 N U B EcoR 1 F1
HFEHM K 24 TaKaRa 22 777 dh, M5 RNA fRic
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Signal West Pico Chemiluminescent Substrate 314 H
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Cruz A F), BRSSP (HRP) fRiciyFHifR
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1.2 Fi:
1.2.1 B RNA $EH S % 5E

Fie HR Trizol 1271 65 156 B B2 o5 J ) 4 4% 4 4L
RNA, % T 20 pL DEPC 7k, 3£ DU8S00 #% 1R &
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JF 5 Al Dnaman B35 TF 5 TR A N 21 26 1 3 (R Y
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20 pmol/L,

HAEg LB 5 8. B RNA 2.0 pg, &M
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PCR WK . 4 ¢DNA 1 pL, PCR Mix 15 L,
Taq DNA R A §0.25 pL, 514 NGB - F & NGB -
R 40.25 wl, /KA 2 =25 ul; 738 &40,
95°C A S min; 95°C 30 s, 55°C 1 min, 72°C
1 min, 30 MG ; 72°CHEMH 10 min, HL PCR j=4)
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HMEEIE AR 3T R GE L L IR A S
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RNA #REF AU . K& F NGB 3 Y i ks F5
IR Z 2 E. coil DHSo ZHEE IFH 48, R AL ks
DNAo iR & SR BUTCRL, 22 BRI P YT Xho T Al
BamH 1 i U)K 5T RL £ R Ak, W2k 14k NGB Jit
Wi, R AR SN S ) 25 M = 2 AR IC B RNA 5541,

PRAS AL B . K UK VRV R 43 5 6 B 2 B i K R A2
7K, 0.2 N HCl ZE i FR{b AL #2120 min, 10 pg/mLiE
I K 37°C 9% 15 min, 0.16% PFA % i [ &
20 min/5 B BE CBEEBOK T

WiAesg . ML A 2 mL Hyb & 2042
TR ERE T, TARIEH N 50°CHIAR3E2 h,

HAC . FEWISR AE M4 28 FL 43 A NGB 2
HHRER2 L, S0°CZescid i, 2R3 Jabkd: 2 x
SSC (50% W M) 830 min, PHIK; 0.1 x SSC
620 min, PIYK; 0.1 M PBS EE¥E1S min, MK,

Lfa . Buffer I 165 min, Buffer [ & & &4
30 min, /il Buffer Il # B¢ anti - DIG — AP $T &,
4°C ke o AR A, Buffer I = 1 10 min, 3 X,
Buffer Il Z S min, 1 6 % W 2 176 28 06 B 3l
FWRER
1.2.4 P& RT - PCR Kzl

g & RT - PCR 43 ) Rz 0 i Tt B He R i B I
i, R R, NS, B LR
mRNA &3k i) 284k, ] TRIzol (Invitrogen, 32 &)
AR 200 mg 4140 B RNA, 2403 66 it
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2.1

Gradient PCR products running on the 1. 5% agarose gel.
M. Marker; 1, 2, 3, 4 Lane: Neuroglobin ¢cDNA PCR products
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PETLRE NN LT B R el b, A HRAER, R
FHZH L5 AT 258 3 Rt 7 12 32 PR 7 v Dt R i 4 21
B E 7 AV S R 59, 4 SR S I 4T 8 1A TR R
IR A+ 0T 2, HE0m FMa etz
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Fig. 2 ISH section: fluorescent microscope observing blood-brain

barrier in the brain basal regions

co MB T AD SB CB
IERE———— v
————— L

B3 RIA4140% 58 & RT - PCR 79 1. 5% B N B8 % I v Uk
P, T: %2J; AD: ¥ Lf¢; CB: /Mii; SB: FEM; MB:
il 78 5 CO -+ K B B

Fig. 3 RT - PCR products running on 1. 5% agarose gel. T: Testis;
AD: Adrenal gland; CB: Cerebrum; SB: Hypothalamus; MB:

Middle brain areas; CO: Cerebral cortex
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Fig. 4 Relative value of grey density of the neuroglobin with house—
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Xt e i SRS £ 2 R D A St 1 KA
AT T A AL R R BILE, KBS mRNA KF
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Fig. 5 Western-Blot results in tissues. T: Testis; AD: Adrenal
gland; CB: Cerebrum; SB: Hypothalamus; MB: Middle brain ar—

eas; CO: Cerebral cortex

B %455 Neuroglobin
O W& GAPDH

T

Fle MKMLLE T NGBEARILNE®S NS GAPDH /Y 4 XI
KEWAH. T. SAL; AD. B LJR; CB. /Nii; SB. T EW;
MB. FRE; CO. KR

Fig 6 Relative value of grey density of NGB and GAPDH. T Tes—

8

—
W

AR K BELUAE
Relative value of grey density
o w S

tis; AD: Adrenal gland; CB: Cerebrum; SB: Hypothalamus;

MB: Middle brain areas; CO:. Cerebral cortex

A BRE H ( Burmester et al. , 2000), f&=—FpF N
TEE M 24 H  (Greenberg et al. |, 2008), &5 7T
Mtz AR, TREMETNESE, 5
PR TCHY A7 1% 25 UIAH ¢ . NGB AL (5 4l B B H &
®H0.01% , H5EAMREIEMNTT, A H T 5
12 0T R R R B B, B A 2E 4L D R
( Greenberg et al. , 2008) ,

AR, KT NGB M#F5EC & W th & Bl 2
) — KA, NGB AE Ky — b pilr 28 o 57 19 O 4 A
¥, g BB PR R O I S AR TR . H
HIBFRE IESE, NGB fiff 77 S BB i vl LA 22 w4 o3
JERY A4, TRl AT DLSE 22 i 2 0 ML i ST T, JF SRSy
M DIRERY IE % & %  ( Greenberg et al. , 2008)
IR A T P S 100 7 A R R A AT, i i A
DAL 240 60 0 ik e 5 4 SRR T NO R A L |R 2 1Y 7 )
Bz, M NGB W] L Bk ALK N By i 1 A
(ROS), & H,0, I NO,%§ (Brunori et al. , 2007) ,

AT vEkE T BB S NGB BE [, ik [A 751
i s i B B A NGB ¥ %115 GenBank H 9K
B, /NEL R ML NSRS NGB IR i [m] 5 1
HAE 89% LA |, BNLLEE FITEA: Wik A BB IR SF
M -EARICH) NGB RNA #REH R AL Z4 52 7R, NGB
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mRNA [HMEY) T e e, maE
G ai T 2 i vl =1 I | 1 1= i I -
NGB B HITEM 24 W15 5 09 Pl A% T R0 ey Jt ok 4
B 20305 N 55 D, AT RE R T B ER, kR
i RT - PCR FI& (1 EDiC & il W7, NGB 3 [FI 3% ik
T e J B AR A Bl A 2 b B R e )2 e 38 AR G B v
AbHNE PR 2 R G0 S LR RN A B 1 8 3R
7~ NGB A& i i 28 R Ge i 1) 7E A8 i i 8 &
S AREARS, HEM SRS DAY H AL
21 NGB Wy FKik, HMIMAIEH NN, NGB FIRETE
VFZ VML 8 h ¥ R #EE HEAEM, B, A3
45 L, AT by v AT AR I AH O 35 I A TR A 5T, 3
BEILAR TR, [ BAS B 58 O B 5 K B 1B PR
JF B4R SD K Bl NGB 7E mRNA /K 3F 1 5 1 /K- 1)
AR Ak B B [] | ¥ 5L BT A PR AR AL IR R AR 4 5
#&J5 NGB mRNA FlE H YR IiEH B 7+ #75 NGB
A ] R 2002 M IR AR SR A 3 0 R Ak R A A
(HRIRUZFAIHE H 77,2008)

A KEMR BN, SEFE SR NGB Rik
Fe BA B ENERYEN . Bopftst, nliEtE
A 1 TAT PTD - NGB Wy A% £ ik, %K., 4
b S H B e S A pf o0, Rk — 20 N &R A
S AT NGB B # 2 Gy ML AIF 52 28 1 T 2
fith, i NGB R FH T i Il 459 o5 B m it oAl bl 28 R
GEPIRIGIT BN T rl BE ( Peroni et al. , 2007 ), T
AEK, KT NGB WIBFFE B & R # 28 480 1) — K
PN NGB 1E R — Fh s 28 oy JE P R 30 R 1, 45 Bk
ST L P A 405 W AT TR el (B A
2008) 5 FH LR RN 208 14 Ja 6 e TR AP i
P00 B 36 B AL T B B, B, mr DL O A 5
NGB LA = i e A2 b iy £k, ol iExR +
2 B YR i TR AR IR T BE A I 1 43 AL X g R
B —E TR T X
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