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Constructing a Chinese Medicine
Molecular Analysis Plateform by Utilizing
cDNA Microarray

Jhih-Yang Hsu

National Tsing-Hua University

ABSTRACT

Modernization of traditional Chinese medicine has provoked great interests
from bio-medical researchers globally. However, significant difficulties are
associated with quality control of the multi-component herbal mixtures. Stringent
quality control is the first and essential step to experimentally evaluate the
pharmacological activities of traditional Chinese herbal medicine at the molecular
level. HPLC (High Performance Liquid Chromatography) and ICPMS (Inductively
Coupled Plasma Mass Spectrometer) were implemented as stringent quality control
systems to monitor the organic- and inorganic-chemical compositions of Chinese
herbal medicine. This procedure assures the uniformity between different batches
of herbal mixtures for the cDNA microarray experiments. The ultimate goal of this
proposal is to construct a molecular-level, analytical platform by utilizing cDNA
microarray technology. As the completion of this platform, we expect to establish a
standard scientific protocol for analyzing the effect of Chinese herbal medicine on
cellular gene expression pattern. Thus, the potential pharmacological mechanisms
could be assessed more accurately and effectively. This analytical platform,
including organic- and inorganic-chemical analysis, cDNA microarray technology
and statistical methods, could be applied to the investigation of a variety of
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different Chinese herbal medicines.

In the second year of study, we have accomplished the following tasks: (1)
Total RNA was extracted from KG-1 cells treated with Cordyceps sinensis for 2, 4,
and 8 days. Dye swap cDNA microarray experiments were performed on these
samples. (2)The patterns of global gene expression were analyzed by statistical
methods. (3)Organic- and inorganic- standardization protocols were further
amended according to the microarray results. Cordyceps sinensis samples of two
different geological origins were chosen for the following study. (4)Loop design
protocol was used for major microarray experiments. (5)Microarray results were
examined by statistical methods and marker genes that are specifically regulated by
Cordyceps sininsis were identified.

Keywords : Chinese herbal medicine, ¢cDNA microarray technology, gene
expression profile, marker genes, Cordyceps sinensis (CS)
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ﬁw" P~ 20 ABARF] o W |- LA 0 ] (4o 22 2
23) ° B 22 o+ STATI1 2 CD69 =7k Fl1 & e P | #icfd 2L F] e3h
£7 & 35 IL3 ~ IL5 ~ PRKCA ~ SRC ~ CSF2 ~ INFA1 # INFG % - #
# IL3 ~ IL5 ~ INFA1 2 INFG ¥ £ & it 4p B 117k F] o PRKCA ~
SRC ~ CSF2 % &2 w2 20 4, 3 1 4p Fsé od pLAPT UE- KT I
% STATI1 %2 CD69 ek F1 4 A #78 KG-1 ‘mPe chd B 7 st BB o
B 23 RI& 7 & STAT1 %2 CD69 it fk Flk P 4 imie -
(Apoptosis) ePIR % 5 B > T ® ¥ 0w &R 47 INFG ek F1 & R o §
A ML T2 (S NP RGE R AFRINFTEZER

Pho R
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-~ uxﬁ%j_“@_KG_l 4 ¥e 14
% P B e e RNA » i1

{
Swap) 1 cDNA #c'L 5)9 %

ABHAES X s X E A
TH R T gE ¢ H (Dye
R

AHERIIERE N RPFTAL DLAF B AR ARS B
(Innate Immune Response) frif &1+ 4 % & & (Adaptive Immune
Response ) (& ﬁ—;#mfﬁ'%— BAEF ) o AR
Fehhk d > B pAE AR AAEET AR

BRoF A RY R }j\}%,;])w,\pf A S
?z ( Precursor DC) Fri = BAR MK o
BOA R B e Bk

%

o BFR MK e RPN AT
Mw% - BARF il
“T] =1

PR T AR AR K
w P (Immature DC) #-¢ = % id
RIT) > 2 g d HegiT% (Phagocytosis) ¥ i )4 % © &% > A =
R TN S U
EeduR &
s A RORER R
B3

LN I 2F
Organ) ° 3= i F ek & IR (Antigen Presentation) % T fn*e (CD4+
T-Helper Cells) » % 7 d Tl iAo BRIELEF B o B
| 7% 7

4oL %
£l

B ;?‘3];:])\ IAEELY L F\?'Bi?g,z,,\,,\.. ‘m’?é’jﬁﬁr-’% (CYtOkll’lGS) fr,L %{%

( Lymphoid
= i
WARZ P 0 A BARE e s e PRiE (7 A 3 0B 42 ( Maturation )
L R
(Chemokines ) » i ¥ E #&sm?2 (Macrophages ) ‘1"" ? 143 (Eosinophile )
e p SR# £ P (Natural Killer Cells ) A% 31 i'li BEL ek 3
3 ﬁmpflﬁf% £} ggrs”" v

%2 (Mature DC) - ¢ *F > % Bpht 3 Kk

712'\17’:3 I _Er:h LK\FI gu

oL 1L
A

g e if
(Phagocytes ) 73 4yt * [ f 5

R 20
Bk ed b v
L gt E e

it \f} I‘Vji tm Pe

Eend) ﬁf\%‘m};fjg
Mt b BEE B L o d A MU D AR

F AP B AL e
R Bl A PER R L kG M bk RELBRHHY T ES
AR FILRFHFOLE o A FEEF AN £ p (AML) wee fk
—KG-1>% 7 3o kenflige g 224 A TS b TR IRY vk (i
R AT @ g )2t R E B

4 im¥e g% (IL-4 2 GM-CSF)
AT B T e A 1t 8 L A S 3 g R K de P2 ( Dendritic-like
cell) # ¥ % & #ifk ch& 1 2 E v (Phagocytosis) 4 ic 3127
% e (Dendritic cell ) #f 12 o gt #b » KG-1 fm % the Tk =5 3R
Almre - AL g X3
=~ R OESERTR K i o

| LPS (Llpopolysaccharlde) ZELYP S R /A R
d SN RFR KR e B F FERE A S A 0 T
;L. ;

KG-1 w27 A B RRaBAR PeeamFohimeth o d
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Iy

BT R KG-1 e g b ket At o A P EB G R kA
?%mmwﬁoﬂ“w$%€$?3m2ﬁ°ﬁW”%MMLﬁN>
1t BT R ERAIL KG-1 4 e EE (A% v X &
JE)ﬁBF@%%ﬁmmlRNA’*ﬁﬁ@FcDNAﬁﬁﬁfﬁﬁ?%E°Eﬁﬁl
ORBfEAVS- BREFR Y AT X EEREKG] mir AFAR
IR i) A

0 fREER H TR 1‘me£ T ARERA kiR

( Reference D651gn) ek > Bz BRI Y 7'51‘3%—1‘)'?3 ¥
# (Dye Swap) =17 ;% & 45 3 (% o mz\‘izb 5 J& (Hybridization) 2.
fggd 3 HF R R j\%”f'ﬁ'&r}aa FoooE - B R FPAPET 32448
Bt (Spot) h#icdy o T By (T8 K IR B ATTE B2 3 2 (Locally
Weighted Sactterplot Smoother, Lowess) i R AN ﬂ e
£ o2 g %'%%%frﬁﬁﬁ ¥ (Dye Swap ) ﬁ’!?ﬁé%.:é:% &
%Uftp AR Z B ik F] o % B B s k0 AP T 1 gmg
BR® A TFIHE LR ﬁ&ﬂ%mam&r&% o A TE
EPEREL NEFZ ML F R APFIY 2 X P Rk
2 R (5438583 ) 3 RxPER a2 5438
% mdracifp WG o T PE S 4 R s b AR F LS

Gt B BN P hp B B SE B i e P SR R
Py AR AL B AT AR PR RS BT R T e TR
;{’%#’T’m% '\‘K?' bt,ﬁ}i_,mng‘,l#wmﬁ/?&}; BE L_]}L;‘\;fa«f] 2“@'3,’
RN A 2w Bl A0T F R FIRN TR R AR
BRA PR BT RSl LR o0z B ke
Bini Brtl 95%au 7 €8 & 1754 #2 (Dye Swap) 0
FHREF T ORGE HFET G RFOATD R B L
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=
‘W g :& “‘

P

¥ 8
7 %

—

P AT R F AR el R LGS PA E E IR

Wm F o3P AP REFTL ’ra‘jj‘lu:'“ 57 FHwr g o ot A w fg Mk
3o e VR EHL AR R AT o

\:»

BRI BE e /RS S FRE LR
Tgyaﬁuki@ TREPARE (FALATES
FEHARY) neFmis gL Ay
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ARABTTHRS (AP FAZIR) B AEI A AT T HRSL
hofd it dgra? BT o RIFER mmﬁ’ﬂwﬁ%lﬁﬁ‘
BARDOFHTIRA ANBRRITLZNApFAZTRER R 55
R LR 0§ R ORGSR RS T s e A RSB
TR B R RMAAKIR O DNA #2180 FR WmE Y FgL T @
18S rRNA A F1F 99% 4} ehiple B 5] » #7038 E B 54 H & o &%
oo DNA FET X EEENI P AR PR AT L o F L@z i
AFEAFERLY BT X A oxzii}%;r' TRHZIPRALERFIFTT G
.’ﬁ§ﬂ4¢$ﬂuﬁ¥éw&%£%m"*iw HH A G
froflsd RENTAME AR LLLERET B MG
ANPEE A AR KRR R AT TRET ;&%ﬁfxai
ER, T RRAEAK - ‘F;%?f*’ﬂ-?{ﬁﬁl—’ﬁ AR
FRATHE AR FADY AT IR A (Qinghai 1) » I 530 0 Aok
BT B i Y TG AR TR AL T HRA (Tibet 1) © i
Mmu_» otk L MR AR AR S g g R

WY a A B E XA (Qinghai 2 2 Tibet 2) 2. ¢F > AL A
‘#@L%% &ﬁ*ﬁ%iﬁ%#nﬁﬂ%OSNmLCS4iTU
- HEFAMNED o

A P Na~K~Ca~Mg-Fe~Al~Mn~As~Cr~Cu-
Pb ~ Sr~ Zn :ﬁ"- ZHE Y KR X R R °?'Q*I‘EF}§§ a2
FAWZRFE IR REFDLEER BT EET LRI R A
Bk AR i&%—%— (#z 2_& ¥ ch Tibet 1 22 Qinghai 1) 7r}i TR R
] o gt th o Tibet | £ Tibet 2 4% fF 47 & - A2 - PﬁﬁQOghall
& Qinghal 2 BEFH - AT 2R ] FERRFFA AR - B FEL
¢ aw4ﬁ%»%ﬂ%4w;mr%ﬁ%%%ﬁJ&wﬁo““
%wg#ﬁ$%éw CG sPEder 2 R4 J T 5 2 BT > R
CS4 &2 MEL e 3 > @ TT dEddig o d JL 257 50> APt
I Vi o i B A SRl o R 3 SR S
FERAP Y - fHRFEoAEREPCEFEREC T HRIARED £
Bt g mp R e Ko it THlcE AR RIS, R EF D
Pl st o fIF TR AR B EEIFESHRATE V0
MCENEL| A e AR R R A BT TS

N

5‘\1?]’5:1?3—6;%%%;&:'Em%i%%ﬁ%yi_,&;}_»ii ’ﬁ\;—}@
EZBIAS o AERIGHTL Y > A PR Hler - X ARDEJHT L
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Ju

REMZe @S Lt A% X ANA S (77 58 A HPLC
BRI APTERNTRENES AT RS HPLC B (40
R 11FR20) - B 1 PR I3EF3*ATEHS A5 53 &
A2 20 THPLC Bs% ) » ez BRIHY A PR2II2 A~ 7
Pi2 3 A%z BHRAHHPLC BIF AP g i - e enig k03 &
k- R KA AFPE 2 A9 HPLC B#° 7 - B Peak » 2+
B HPLC B3P £ 4opt P& (o d chf i ) cd it A%
FHR&EHPLCRIFHE S 275+ A X -2 Rt AT X ES
HARF > FAPEF RTE OIS LR F XN R bR
BFT 2 2P HPLC B3 § - BAp % P 8 h Peak > @ & A
HPLC Bl 7 2% 4o P& e Peak IR (Mo d ch# gporn ) &
BPRELIAET FHARLARE DAL S PG FLILLES
AR NRAFRPIA > LI M E LRI R 6] DR
B AARRA od M T F R AR T HRADT BINa
ARCELGEN R A L LR P R R T g e
AFERDEFAOI o 8- B ABDFIL F AP R & g
AHMASIREART LA S 2ACAPE T REZ B A RERK
AR B o F A P E g dk D ATk o d )7 5o HPLC
Bl e % v AL R oS %403 % o A3 0 4y R B AR
R R € F AR T R PR R LRI -
AR L ERET

APrE A4 AT F & 18SrRNA 2 F]¢ NS3-NS6 T B e fie
Fezlod kg AFFAE (EMBL) 04 B & 2 A FIA 70 4
Arth ¢ 18S IRNA A FIEZE & e focht BT X H7k A7 A 5)4p
Pofs T ATFTREFENET B 5 FRARRDLT
TREL > BIAPTRY IR BT TS (45 Tibet 1 -
Tibet 2 ~ Qinghai 1 2 Qinghai 2) £ ¢ R4t L 32 gk FIR 7|5 99%.4
Febgpigd s Ft R SRRSO ALY BRI o AR ETE A
Ak LRERDETFHH AP HBFLEL SR T2 5
P FmAREALY AL R ARETNE Fo AFITHE (EMBL)
Pt ik % I8STRNA A F1A 715 37 7 AGF AR ot i (G4
L PRS2 60 PRALFCRATE L e e T BT T A
g2 2 EMBL AFIFHEN hE Edpie itmeanfip) o
fEerg end § R R IR EFNE FRMALRIRIE T A T A SR SR
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(‘rﬂ‘
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T
=
Xy
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Y
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PN
(7
o
|
W

TEEEERTE & F
VR ﬁ CDNA At 5 it 71 Bl (Loop

AT B R (S ANPED T R R Nt BT R
(FREFAFARY) LT AL PRI AT T RS
AEFRECFPE AR AT RAER N E
ME~FZ@H 2 THPLCRIH# , ~FEE Y # B ¥ anip
BOER I LA RHRGE N R EOERLEE  BF riﬁii@f%&
TR L s % o
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A AP SR B SR KPR BTy 4 Akt AP
i w B 2 KB AL T % o B 77}§+§.W, &A%
L KG-1 e 12 X FRI RS FARAET S FA2A TR
&‘€§ﬁ++ J’?‘«i‘;ﬁw4%mKGlﬁm”§'°5’ P,+\.;FB:IZ,_F S
2HTRAGRCS 4 P A E F EQ ﬁ“#"‘%‘ % (Internal Control ) -
Flit ik F 8 BFSREL N R Y 16 B 5 P ORIEFEF B
ok o 1 Bl BlAoB 21 -

¥ - S sk * % d K3 (Reference Design) » 41 #
l_%]?}:?"m” Y j\xiﬁ,{i"' “E.;l]‘ﬁ,%;’ﬁ rF rﬂl%.ﬂ!:. :

(*)?Jl?“ E - BRRBAE S R e (AL B R
P U= 0 ol gt )L—é«i‘ o ¥ £F B B oh
2

AN
AT
-\

e LS Fef il BRIt LB APE LG ®
b B 3 SR RS R LN S S S
d.;_zﬁ,ag PR RS BT R - LR RT AT AT
P o BRIV L BRE AoB 21 P Pkt a5
f%Cntrol’ PR BT BT B R BRBEATIEF IR PF R o
(C)S3FRFP I RAREREF DT - TLEREEFST 2 F
SeoF 1 G SABSF R WRLG D BT St o B
PSRBT R UL fRI Aprt i (o Bl 21) 0 Aot TR

N
<

|

DEFL RV R RS R ks 2 (Random Error) o

(2) B33 h T B RPF R R PR RS 5B R
g 3 e Blde B 21 Y F R 2 (QW) B ﬁﬁi‘m (TW)
HL R 5 b F o BEIRIT D el B B L )’ RSN "Ry ‘+d

QW #t Control » £ d Control $f TW k&t > & 554 QW
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$QCS» £ d QCS ¥ TW R AP vt g o g fE AV vt it /5
QW & TW 2 B #fg=> 34 - 3 7 & B B2 R Fih3 4p
POE A BRATHE S o F ORI A o hiv BRK T aniicdp Al
PRI A PR AR AT A RE R KT R
B oo

DI «LA,\*KFLﬁ,{ﬂi"‘i;ljj"-’%‘L%’;\"FBZ‘”"}}ETF pPOARTE
:‘%:aéﬂom35@”"”%1&311*%&4?&%’%1% f:%ﬁ,ﬁ H

‘P’ﬁﬂ"7ﬂ—\Ul¥?<iﬁL°a"li%’?‘*'*"k%sﬁgff“rﬁk% 21

_lﬂ,+\.,Fs;;g_w'7f§v]:§j\w»%;h’“4'j\mztk"]xpk~¢§; ) 5 :E 4 207]’@;&

Flid e 4= GE Pt BT F AT (drk 5) ot 20 - S
% HBB -~ CD69 ~ ZNF593 ~ ZNF324 ~ PPP1R2 ~ GEM ~ NKTR ~ STATI -
ARFIP1~PPP1R12B~PL6~FLJ22625~PTE1~LOC387980~KIAA0317 ~
ENSA~ATP2B4~RBM16 %2 GSTOl % - # ¢ FLJ22625~LOC387980
PL6 %2 KIAA0317 &_& F# i 0 EST clone » HBB #_i =% v o

ZNF593 4- ZNF324 % Zinc Finger Protein’ ¢* #f -9 F i ¥ € & DNA
Bl A fFRo s it v A4 o ARFIPL 2 3 f A S8 eha i
# it 4P M °PPPIR2 2 PPPIRI2B & $-v ¥ % BifLf% st it 49 M - GEM
Bv S mre G @R o PTEL e iy 22 fm e N P sk en i Sp4p B o

STAT1 #_ - f& £ & ¢0 Transcription Factor - CD69 & — f& v i Ik ‘m¥e
dl 4 @R B (Receptor) » 2o w Fpmbe LB # i e &5 B o
NKTR & - & ¥ Nature Killer Cell P 32357 sc 4p B e 3-v o 87+

m?‘ LA NP SR e A sl S ?{"rmz\» T e o oenrt i 5
3 PR T o V4] * TobionLab = & #7d) & 5 PathwayAssit #x 8 >

B~ 35 20 AT o W I LA DT ] (oW 22 £ B 23)

Bl 22 &2+ STATI 2 CD69 ek Fl& M pF X Flfcfd 3k Flenad 3r > @

4% IL3 ~IL5 ~ PRKCA ~ SRC ~ CSF2 ~ INFA1 % INFG % - # ¢ JL3 »
IL5~INFA1 2 INFG & 2 & % # it 49 B e148 F] - PRKCA ~ SRC ~ CSF2
FRlEmeen L@ o d AT - KT A FE STATI 2

CD69 ek F1 & A 727 KG-1 fwPe cng, B 7 e fp B o B 23 Rl &g+

STATL % CD69 e+ 8k Flle B3t 47 % & = (Apoptosis) IR %
4 M 50T 0w AR INFG Gk Tl AR o

rwp: et AT X Rs AT A D cDNA L5l % ok
o ARz Eaty b P AP 48 7 Real-Time PCR 7§ 2% > #
% it- sk @ cDNA ML 7| enih %o 3G d B S el TR R

-—\\
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B AP AT TR AT RD A cDNAA'%‘E(“f—?'J? e N i
d ARt B F I CDE9 A FlehA Rt A AL TR A R L5
PR T2 P AT IEAFL s 5 Mo TS ARF T G
By o bt H F]3 R R s 47 (F-test) » Bor 0 CD69 A Fl& mp
M4 BT I HRAPidre o A Y CD69 A Flehd Mt =
A AL EHRANEED A (Up Regulation) o Fpb % i -1k 45 %
BT T4 CD69 2 Flerid 2 R34 7 ap chd de 18

CD69 # - v w Iz et & BiE4E < B (Receptor) * &9
w Il LR A &G Moo 2t CDEY H - fEE BT ke ik
LR T e dd FAUTE NS PR e X Pk B R
CD69 2Tt 4 o 5d BF FHREFFTCDY AL EL
= (J # ) INFG (Interferon gamma ) 7% 3 o INFG % JLE 3 4¢
B el p WAL A F B (Autoimmune Reactivity ) ™ 2 3 L F &
( Inflammation ) ® - ¥t CD69 #3204 % - AeFrilp MERF e
AT o
@j%%ﬁ%iﬁpfﬂéﬁﬁi%@%ﬁ**ﬁ%iﬁﬁ%
W% op MALAEF B $fEN 2 BEFTEF T2 Fo
OMoskdm o fd 4 BT F 9 & chd Foa i 8d vi— f8 (it )
A FTEA v E K dred cDNA MO 7| B ini & 7 10— 9 i iE
NV SE A AR R RORATFIT IR AL RSP &
BB s A e o7 0 H% cDNA ML 7| F s % £ kA
170 T EFE NG Ge AT e AP E K v d Real-Time PCR 3%
ﬁ»fﬁmwaw%wafwﬁ#ﬁfh%%ﬂﬁ}&;f;uﬁﬂtyﬁ&ﬂ
CD69 © SEE7F I B BB B R AT RNk A PR
yz & m%-ﬂ?g ? * Real-Time PCR sh# jiF— — S cDNA 'L 7| 7 %
higd > TEFRNER DY B R TR AT o d B - HIFHHL
PR ERGFBE I AR YA Bl e
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EA L I p

A
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EELST L% -

A2 T A7 % a7 cDNA & "i;lj
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R
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%
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2
/

mﬁﬁé R R
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e P2 o=

HPLC FI3H# 1 - i fhie

S PE PR 5 B o
‘)'T ﬁé/"‘.

o A

R ST S
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%f?sﬁ-ﬁ%ifé»’ué
?wm*’ﬂw2$1%ﬁ2#&ﬂKGl
A EE N A AR R AT e A A
&mﬁgﬂ’%$%$%%@N?%H%{m§ﬁﬂﬁ’l
E ke AT EAF S NEE AR P Pt BT L
B I cDNA BC e 7 F 3k & 3t A5 im it— BRI 2 AT X en
oA I
e
AR RRFERRFLF Y FELR €03 F w5 CCMPI2-RD-116
:Il»ftl{— 5« #’%Bé 9 l% ﬂ\ ’L%]ﬂll)',ﬁ'f é:’\' ’ ;}' lfbéi’l?&f

48
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bt 4o

(1) 74 A% % e
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/R EH R AR XERA B P KRR R

A s X E N PR P dn e ch RNA - 32 {7 H Sk

Fz AT o

(4)
3* (Loop Design) % it
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b
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ARy PATY PARY
Je 22 % Fed24 = A2 8%
A 11 ° c 11[’ E 11 Pl s%#rme ¢
2% 4 = 8=
e e e

Bl 1 41* %% 2%3+ (Reference Design) » #-= B P 2L sk 0 ¥ K& 3
(DyeSwap) 0> ;N E 453 1T 1@ * th6 * K F A B 11 A-B»
C~-D~E~FH71 -

B2 A% % BT Pk AJE S KG-1 wbe i 77 9 % (Mock Experiment )
SHCL P B A 4T o 2B E RAsBchr MA B 5+ B 5 45iE Lowess &4
L2t e MA B o

—
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2 2
—4 4
- 3
7 B 2 o 11 12 12 14 15 16 7 E 9 1a 11 12 13 14 15 18

B3 XD *ATXZIPRAIL2 AP HREPHT2 I efdHmdH T Ao
AL ey 47 o = B 5 RdeBcdp S MA Bl + Bl 5 58 Lowess &2 i
2_{g e MA B

M ® M -
2 -2 |
-4 b 4
e ¢
z 8 2 18 11 12 12 14 15 16 7 [ s 18 11 12 13 14 15 16

A
B4 23N *ATXFPRAIE 2 XM HEPHE 2 54 ed%LHY B
(Dye Swap) srfic' L7 Hcdp 47 = Bl = RicddpsMA R + Bl 5 5
i@ Lowess & & it 2_ 15 e MA B o
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Raw data with L. fitting L lization per p
6 T 6
4 4
2 2

M*® M *
2 2
4 4
3 L 3
7 8 3 1@ 1 12 13 14 15 16 7 8 3 1@ 1 12 13 14 15 16

BS X3 *ATXFPRAIE4 2P RhepdE 4 idledkh? Com
AL ey 47 o = B 5 RdeBcdp S MA Bl + Bl 5 58 Lowess &2 i
2_{g e MA B

Rau dat th L. Fitting L. lizat per p
B T B
a a
2 2

M ® M *
2 2
4 4
6 L 6
7 E 2 ] 11 12 13 14 15 16 7 E 2 ] 11 12 13 14 15 16
A A

Blo X3 * ARXEPRI 4 T PFHREAAHS 4 T3 2F %KLY D
(Dye Swap) shpic't 7| #cdp A~ 47 o = Bl 5 R4clicdp O MA B 5 +
i® Lowess & it 2_ 15 e MA B o
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Raw data with L. fitting L lization per p
6 T 6
4 4
2 2
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L21ARFATENE A ZT T ASMME~SZ 4 o
Conc. (ug/g)

Element| Tibet 1 |Qinghai 1| Tibet 2 |Qinghai2| CG MEL CS-14 TT
Na 457.25 | 1707.00 | 428.89 | 1838.16 | 516.92 211.86 | <0.00031 | 8417.82
K 6293.29 | 9020.00 |7166.67 | 7789.47 |1677.02 | 12304.03 | 12271.24 | 16683.91
Ca 353.35 667.00 | 512.22 | 1151.32 | 718.34 | 3106.99 | 1925.93 | 3595.40
Mg 1320.35 | 1500.00 |1400.00 |10355.26 |1473.80 | 1673.73 | 1568.63 | 3632.18
Fe 209.96 304.00 | 722.22 428.95 | 158.84 179.56 349.67 51.72
Al 242.42 349.00 | 651.11 719.74 19.65 84.22 216.23 37.36
Mn 35.17 9.00 23.33 7.89 10.14 3.71 5.99 36.21
As 1.96 5.75 2.65 13.45 2.65 0.31 0.32 0.43
Cr 0.28 0.35 5.35 2.72 | <0.024 0.60 | <0.024 0.15
Cu 9.21 8.96 7.80 11.46 4.76 9.15 10.64 12.40
Pb 0.28 0.13 0.60 1.12 0.12 | <0.0046 0.17 | <0.0049
Sr 1.55 3.41 2.13 5.34 1.41 12.72 5.90 4.89
Zn 127.71 124.80 76.11 62.37 26.36 8.42 10.13 31.03

220 Tibet] * AL ¥ AL BMEAZFBE T LR G 4 AT LA
RIN g ~ % 7 £40¢ Tibet 1 v > Brlemird ~FApfz £ 4 -
Conc. (ug/g)
Element| Tibet 1 |Qinghai 1| Tibet2 |Qinghai 2| CG MEL CS-4 TT
Na 1.00 3.73 0.94 4.02 1.13 0.46 0 18.41
K 1.00 1.43 1.14 1.24 2.67 1.96 1.949893 2.65
Ca 1.00 1.89 1.45 3.26 2.03 8.79 5.4504 10.18
Mg 1.00 1.14 1.06 7.84 1.12 1.27 1.188042 2.75
Fe 1.00 1.45 3.44 2.04 0.76 0.86 1.665454 0.25
Al 1.00 1.44 2.69 2.97 0.08 0.35 0.891953 0.15
Mn 1.00 0.26 0.66 0.22 0.29 0.11 0.170337 1.03
As 1.00 2.94 1.36 6.88 1.36 0.16 0.16346 0.22
Cr 1.00 1.23 18.78 9.55 0.00 2.10 0 0.53
Cu 1.00 0.97 0.85 1.24 0.52 0.99 1.155739 1.35
Pb 1.00 0.47 2.17 4.06 0.44 0.00 0.612901 0.00
Sr 1.00 2.21 1.38 3.46 0.91 8.22 3.816875 3.16
Zn 1.00 0.98 0.60 0.49 0.21 0.07 0.079329 0.24
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% 3 cDNA #c'E 75 S #icdp S iB e Bl ot 8 (4 @ F) e lambda & - & - &
A7 8k lambda & - A BN & LSS L AT AR B AR E

i g .
No.| lambda 1 | lambda2 | lambda3 | lambda4 | lambda5 | lambda6 | lambda7 | lambda8
2| 0.01395 |-0.02219 |-0.00075 | 0.005678 | 0.010905 | 0.006715 | 0.002863 |-0.01717
3(-0.05339 | 0.093222 | 0.140784 | 0.176181 |-0.1376  |-0.07098 |-0.0812  |-0.06701
41-0.12306 | 0.013287 | 0.034455 | 0.003959 | 0.052678 | 0.008156 | 0.06426 |-0.05374
51 0.091135 | -0.02239 | 0.0115 0.020914 |-0.05278 |-0.03928 | 0.038061 |-0.04716
8| 0.136784 |-0.02888 | 0.050538 |-0.05327 |-0.14668 |-0.02827 | 0.067589 | 0.002191
9 0.142435 |-0.02539 |-0.06182 |-0.0435 |-0.02899 | 0.020027 | 0.063006 |-0.06576
151-0.09438 |[-0.00974 | 0.042523 | 0.012105 [-0.04209 |-0.00408 | 0.130189 [-0.03453
16| 0.075091 |-0.01441 |-0.04033 |-0.00409 |[-0.09633 | 0.026102 | 0.075708 [-0.02174
17| 0.043928 [-0.03165 | 0.008796 |-0.00835 [-0.03236 | 0.009524 | 0.051114 |-0.041
18| 0.175161 |-0.01826 |-0.01725 | 0.006004 | 0.019661 | 0.054403 | 0.054849 |-0.27457
19| -0.04057 |-0.01454 |(-0.08113 | 0.002339 | 0.068955 | 0.130529 | -0.02976 |-0.03582
20| 0.01391 |-0.10167 | 0.002621 | 0.038957 | 0.009621 [-0.00304 | 0.060879 [-0.02128
21| 0.064561 [-0.06924 |-0.0735 |-0.04228 | 0.053276 | 0.035982 | 0.067127 |-0.03592
24 1-0.06027 [-0.0666 |-0.08995 |-0.04949 | 0.04771 | 0.097321 | 0.063447 | 0.05783
25| 0.051245 |-0.05972 | 0.003092 |-0.07479 | 0.049236 |-0.01095 | 0.036967 | 0.004923
26 |-0.00367 |-0.04321 |-0.01049 | 0.009861 | 0.026001 | 0.058972 | 0.00876 |-0.04621
271-0.02694 |-0.04661 |-0.02107 |-0.03503 |[-0.04314 | 0.117866 | 0.080088 [-0.02516
29| 0.090792 |-0.05656 |-0.03497 | 0.006564 |-0.05884 [-0.00364 | 0.017289 | 0.039375
30(-0.09558 | 0.22753 |-0.06799 |-0.01889 |[-0.16642 |-0.16682 | 0.261057 | 0.027111
311(-0.50403 | 0.133602 | 0.1455 |-0.00186 |-0.23552 |-0.34139 | 0.607623 | 0.19608
321-0.00071 |-0.01297 |-0.03246 |-0.02842 |-0.06646 | 0.034876 | 0.065842 | 0.040309
331-0.00401 |-0.02028 |-0.00304 |-0.01489 |[-0.07739 | 0.045641 | 0.032848 | 0.041119
341-0.04131 |-0.0044 |-0.01505 |-0.02981 | 0.087269 | 0.0746 |-0.02282 |-0.04848
35| 0.179978 |-0.04542 1-0.04542 |-0.02072 |-0.09764 | 0.014841 |-0.01148 | 0.02586
36| 0.007238 |-0.04351 |-0.02283 | 0.049291 | 0.031757 |-0.0263 0.006842 [-0.00248
371-0.00738 |-0.00627 |-0.05949 | 0.019122 [-0.05067 | 0.007246 | 0.086164 | 0.011273
40| 0.038996 [-0.038 0.001149 |-0.00546 | 0.015162 | 0.02069 | 0.03887 |-0.0714
41| 0.029604 [-0.01665 |-0.01186 |-0.03394 | -0.02179 | 0.030418 | 0.060828 | -0.03661
43 1-0.06333 | 0.001859 | 0.036638 | 0.02629 | 0.010195 |-0.01316 |[-0.02716 | 0.02866
44 1-0.09724 |-0.0039  |-0.02807 | 0.009095 [-0.04286 | 0.090528 | 0.026846 | 0.045611
451 0.030119 [-0.0474 0.048776 | 0.032698 | 0.138535 [-0.0161 -0.16892 |-0.01771
46 |-0.09614 | 0.080759 | 0.065774 | 0.130848 |-0.14075 |-0.03742 |[-0.03253 | 0.029469
47| 0.159354 |-0.02841 |-0.06102 |-0.07529 |-0.04976 | 0.005876 | 0.07403 |-0.02479
48 |-0.05257 | 0.067565 | 0.030126 | 0.042424 |-0.10351 |-0.07864 | 0.1129 |-0.01829
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No.| lambda3 - lambda8 | lambda4 - lambda8 | lambda7 - lambda8 sigma
2 0.016411263 0.022843446 0.02002822 0.11542102
3 0.207792388 0.243189768 -0.014191095 0.14891252
4 0.088192471 0.057696621 0.11799739 0.090378317
5 0.058655981 0.068070458 0.085217245 0.10562803
8 0.048346987 -0.05546374 0.065397282 0.13587682
9 0.003940787 0.022256837 0.128766583 0.10690007
15 0.077055056 0.046636828 0.164721172 0.16857306
16 -0.018598153 0.017643037 0.097443558 0.14283603
17 0.049796665 0.032651889 0.092114586 0.090327026
18 0.257316371 0.28057176 0.32941613 0.13802878
19 -0.045312195 0.038160878 0.006066636 0.13833277
20 0.02390317 0.060239506 0.082160964 0.1232515
21 -0.037582345 -0.006361502 0.103046933 0.090437053
24 -0.147775506 -0.107318418 0.005617132 0.118107
25 -0.00183083 -0.079710454 0.032044209 0.15667152
26 0.035720015 0.056073054 0.054972515 0.11855656
27 0.004096006 -0.009865782 0.105251554 0.21498889
29 -0.074347993 -0.032811488 -0.022086441 0.11108836
30 -0.095101083 -0.045998511 0.233945782 0.2758819
31 -0.050579468 -0.197943016 0.411542962 0.63430612
32 -0.072774073 -0.068733541 0.025532266 0.12600236
33 -0.044161966 -0.056005294 -0.00827058 0.14766404
34 0.033428265 0.018668196 0.025665307 0.23487314
35 -0.071277769 -0.046579015 -0.037343838 0.12880501
36 -0.020352271 0.051772075 0.009323469 0.17532889
37 -0.070763806 0.007849413 0.074891226 0.11684575
40 0.072553537 0.065941293 0.110274536 0.14812448
41 0.024746112 0.002666522 0.097435537 0.16258155
43 0.007977959 -0.002370197 -0.055818321 0.09959585
44 -0.073685082 -0.036516172 -0.018764965 0.16729994
45 0.066481495 0.05040355 -0.151212599 0.33522601
46 0.036305098 0.101379629 -0.062001341 0.15233269
47 -0.03622834 -0.050499013 0.098817864 0.1166635
48 0.048416398 0.06071404 0.131189841 0.22010805
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No. |Hs. Number| Gene Name |lambda 3 - lambda 8 | lambda 4 - lambda 8 | lambda 7 - lambda 8 | sigma
134 | Hs.155376 | HBB 0.403986705 0.431851944 0.292204531 0.115023
173 | Hs.82401 | CD69 1.094505882 1.127544892 0.443303072  |0.233879
492 | Hs.102419 | ZNF593 0.525622141 0.758516461 0.680947931 0.144739
1016| Hs.296365 | ZNF324 0.891247291 0.63461117 0.808194571 0.257968
1910| Hs.473191 | (Not Found) 0.530226585 0.314764225 0.311684025 0.258415
2176| Hs.267819 | PPPIR2 -0.737839368 -0.76883885 -0.72970473 0.099678
2226| Hs.79022 | GEM 0.42651843 1.55675249 0.39577885 0.355651
2250| Hs.369815 | NKTR 0.53729073 0.853813989 1.26925091 0.10534
2732| Hs.21486 | STAT1 0.335987641 0.456398674 0.366020435  |0.126887
2745| Hs.416089 | ARFIPI -0.329920046 -0.29529611 -0.38138721 0.156526
3339| Hs.45719 | PPPIRI2B -0.433943732 -0.4052458 -0.63831832 0.115045
3725| Hs.91566 | PL6 -0.407941533 -0.33678295 -0.30814488 0.16316
3934| Hs.106534 | FLJ22625 0.562741153 0.480453527 0.613403053 0.159363
4165| Hs.444776 | PTE1 -0.591243429 -0.61065851 -0.47449058 0.126767
4184| Hs.116014 | LOC387980| -1.170363181 -1.20171631 -0.87879423 0.062658
4386 | Hs.434432 | KIAA0317 -0.309758889 -0.28416769 -0.36477441 0.12178
4841| Hs.511916 | ENSA -0.349238324 -0.3442659 -0.44596682 0.121134
5050| Hs.343522 | ATP2B4 0.916891831 1.020813351 1.577640911 0.474055
5735| Hs.3737 RBM16 -0.39273992 -0.44947826 -0.52217016 0.189883
5952| Hs.11465 | GSTO1 0.454526537 0.395174286 0.502508023 0.230528
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