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Abstract

Keywords: Rhododendron, small heat shock protein, altitude

In this study, there are 25 samples coming from 9 species of rhododendrons used to
compared their partial DNA sequences of cytosolic class I small heat shock protein (sHSP). The
region used in this study is at the conversed C-terminal domain of sHSP and includes
approximately 81 amino acids. The length of the region is about 250 bps. The results found that
the DNA sequences of R. pseudochrysanthum Hay and R. morii Hayata in this region are the
same, so it could be inferred that the two species of rhododendron may be the same specie.
Neighbor joining (NJ), maximum likelihood (ML) and parsimony analyses (PA) were conducted
using PHYLIP program. From NJ, ML and PA trees, it’s observed that R. pseudochrysanthum
Hay, R. morii Hayata and R. hyperythrum Hay were classified in the same clade. The samples of
R. pseudochrysanthum Hay, R. morii Hayata and R. hyperythrum Hay were collected at the
altitude range from 3159 to 3750 meters, 2579 to 2683 meters and 3080 to 3517 meters
respectively. The topology obtained from ML was found that the samples collected from the
altitude over 3000 meters except R. morii Hayata were in the same clade. This result inferred
that the partial DNA sequence of cytosolic class I sHSP could be used to distinguish the

rhododendrons that grow at an altitude over 3000 meters from others.



;jr‘;
b
el
P
e

PR AG S HRETR R RFOFLERFTA 5 R ez RPI2 ¥ F 2 g
R A HRFAFPTFAR R G 2B SR 2 LS EE L1 MR o B §
PH2ZEFE  SEATERB A FTLAFEEFE BT LR AHFLEE R TR
FP2 R P Bl E g 2 BR2 4 %,2 07 0 REAA oyl
SHM O D R EREE A G

AR IS ERRAFROFFERP 2B B I RE 2 my PR HEd &

dat

5T R

E N

—_

TEFRFOFFEF AR FRARTARE GO RSB
FELZERERF2Z AT LRAP L A RPBERTLARNTEARATER LR
Bh a3 £ L2 L EFREFIEY Efd |

2. BFFARPM C F A NBRVEAFEA LT 0 AR FATL S HETIELS F RS
AR Yol S I R TSR 877 W

3. RFE- LSBT EE VY pA LRGBS RERANRRY > &
IR RS By p o

4 Fpd P A F BRI AT A TR Y o E 2 A 3 AR s RS
(AHEH2 BRI CHBEE s PRIE 2 LPEFE PR A 2 E
.&@Kﬁ%@[mAﬁjﬁmi’fﬁ?%&mﬁﬁék—ﬁﬁoﬁiﬁpfﬁ%
B COPA TR IS LB SHR R T 2 S LB RS Ak
RARREHE VAN ERABRANZIPEL LG A RZRBERS )R
AP BBy 226 > @3 4% 302 $BFRE 2R 54 k5

5. & AERZFAT AR L EAI RSP EBIERLFN A I ASEFHR
W2 51 s FREE B R FIRT FRAEY FRF Ko

1 F8 /% (Rhododendron) % 4 Fg 7-4* (Ericaceae) 4~ > g TR 7 900 & 4 &
A ALREFZREFSEALRNT HISHERL A 7 e 2 F8 (R breviperulatum
Hayata )~ & *& = (R. ellipticum Maxim. )~ 5 4+ §§ (R.formosanum Hemsl. )~ = @ f§ (R.
hyperythrum Hay.) ~ § %4 f§ (R. kanehirai Wilson) ~ ¥ 2 4+ f§ (R. kawakamii Hayata) ~ =
¥4 L iz (R mariesii Hemsl.& Wilson) ~ mE # ﬁ',% (R. noriakianumi T.Suzuki) ~ & * $ F§



(R. oldhamii Maxim. )~ B 42 ( R. ovatum Planch) ~ & 7 ¥ § 42 #5(R. ovatum Planch
var.lamprophyllum (Hayata) Y.C.Liu, F.Y.Lu, & C.H.Ou) ~ % .. # §§ (R. pseudochrysanthum
Hay.) ~ = = 4 f§(R. rubropilosum Hayata) ~ = 4 3 L #+ f§ (R. rubropilosum Hay. var.
taiwanalpinum (Ohwi) S.Y.Lu, Y.P.Yang & Y.H.Tseng ) ~ % # f§(R. simsii Planch) » # ¢ 11 f&
Ao BF I A CERRATFIFRN G 2R T P s PR ¥ 2
HFg 2 HM 2 LR o R A LHEE L AR N ha s B
LR NN oF i T A
@irmi%ﬂéﬁéﬁﬁiﬁﬁﬁ%ﬁﬁﬁéﬁﬁmgi’%ﬁa(mm)guﬁ
%48 DNA z trnF-trnL A FIF % B (intergenic spacer region) ¥+ 4& £ $+§8 ~ & K428 ~
TR R XL R HENRFE SR A RFEE ABRFIEFE A ST
mﬂ#?ﬁég%éﬁ’$—ﬁégéﬁﬁm\i¢ﬁﬁ~%%ﬁm\9%ﬁﬁ\;&
FBoHY LSBT Y SFE P EH PN S o FH L A BB E RHFF 0w R
Y2 HE o FaaRLERIFUPEHE (ribosomal DNA, rDNA) p # 4 If %
(internal transcribed spacer, ITS) 2 B 7 ¥t 19 #6582 BT A 47 > B 19 AR Fg A =
6 3 HY SHUFE -2 LB 2 PRI HANHFE (2 EHI 2 LEFE) - 2k HFR(C
I LHFE) A -FH BB AL HFE 5 R wEHFE R HEFE Y R H
FB (2 BIIEHFE A HEFE (C HIAEHEFE) - LHFE -2 RUEFE (2 HIF LHFH -
—HIBRTCEACPESALI-FE VIR L s a ey FAHFEL NP S -
HFOFNABERBRE IR R s PR 2 LEFREZFF LREY 5 < EA
s B Rl G £
BREEAF ceny ivn - R g - KT r 2 PR A kfE o R DR 2
Z BT RHEFE AL HFE R HFR - 2 RBFEF L HFR) - T w2 FATCEH
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25134 (7)) NPRB ] A FERR Y PR e

= ~ &% DNA 3 B 2

PRt Sgo4e » 2 35 K 100 pL ¥ B 3¢ 65C %% 1hr 44~ CTAB ¥
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fF2 CTAB /3 » B3 2 E F & 60 min > ** 14500 g 4« 10 min > £ 2 ",‘TT_P &
o FAer 12MNaCl 3% 3.5mL 2 p e 8 & 7 - R TR & 30sec £ 3 12000
g dts 10min > Bt Kk de » 0.6 AR > w4 % 30min 2 #k DNAS £ ¥
33 15000 g & 30 min > 3 1 K % 0 4o r SERE (70% 0 vAv) 500 L % 0 £ 12 15000
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o~ FEFEF g 5 & (PCR)
AFEL ATt 251 F %42 # PCR £ 240

(- ) chloroplast sHSP primer, ER sHSP primer, cytosolic classl sHSP primer %

mitochondrion sHSP primer

9MC3 44 ;94C0F 40C 1 448> 72C2 4440 B #HFk 5 72C 10 ~ 4
(=) C terminal primer (1 14 % 2)

94°C3 448 ;94C0F »40C204) »72C 1 ~ 4840 B % ; 72C 10 » 48
(=) C terminal primer (3 14 % 4)

94C3 4248 ;94C 04 »54C204 > 72C 204y » 35 B ask 5 72°C 10 » 48
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S E WSt
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Ak Bl #7 ik g5 c0 algorithms % neighbor joining, maximum parsimony - maximum
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BB 2T Nl RPEGEIFHEH2Z R (A 2) BT 573 k2 ERsHSP
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