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Abstract

[t has been known that the change of mitochondrial morphology is related to apoptosis in
some cells such as neuron. However, previous research shows that mitochondrial shapes are
changed and that cristal structures are remodeled during the differentiation of steroidogenic
cells in ovary and adrenal cortex, accompanied by abundant expression of steroidogenic

enzyme, CYP11A1.

Therefore, we propose the following hypotheses: 1. CYP11A1 changes mitochondrial
morphology (in both steroidogenic and nonsteroidogenic cells). 2. The changes of
mitochondrial morphology play a part in the production of steroid hormone. 3. The changes of
mitochondrial morphology can, to some extent, lead to cell differentiation. Nonsteroidogenic
cells become competent to produce steroid and have lower metabolic rate when being

transfected with exogenous CYP11A1.

We found that Y1 cells with endogenous CYP11A1 contain spherical mitochondria with
arched cristae, while cells without endogenous CYP11A1 such as NIH-3T3 and COS-1 have
elongated mitochondria with lamellar cristae. By transfecting COS-1 cells with
CYP11A1l-expressing plasmids, observing mitochondrial morphology, and measuring ATP
production rate, I confirmed that CYP11A1l changes mitochondrial morphology in
nonsteroidogenic cells and regulates the ATP synthesis. This discovery is an important
breakthrough and may have a profound influence on the research of mitochondrial

morphology.
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591 69‘ El? 531 53' 6:"\ 521 6?3 GZW EGFP
G CTA GCG CTA CCG GAC TCA GAT CTC GAG CTC AAG CTT CGA ATT CTG CAG TCG ACG GTA CCG GG GCC CGG GAT CCA CCG GTC GCC ACC ATG GTG
Nhel Ecod7 i Bg/ll Xnol .\ Hindll EcoR| Psti Sall Kpnl \ Apal _ BamHl Agel
Sacl Accl AspTiBl \ Bspi20! Xmal
EcIf36 I sacl Smal
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% 30 B PaTR ; T2CH # 48~ 4CHi% -

1X
2X PCR buffer 251 L
2mM dNTP 10uxL

10 « M Forward Primer 1.5uL
10 « M Reverse Primer  1.5¢L

DNA 1L
KODFX 1L
ddH.0O 10pL

S0uL

2. #HitPCRA% (PCRpurification) :# * QIAquick PCR purification
kite 4> PCR A4 Mf T B PB(EaMRR) > REHES - FRRE
A o b [0y LM AR, o BB IR Y o T FEYPS
- A4 BT de il o FF 4 TH0 L PECERE) - R E23 &
BEY - AhE o BT S B o Mge F B 1 5nl g Hre
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SR EER o
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FU* B4 T A 4 3 pEGFP-N1 § den o] # 5 > BT #2388 » i & oh 7

Eoo £ 4% QIAquick Gel Extraction % P~ DNA -
FI* 3% & & & CYPLIAL & pEGFP-N1 e DNA ¥ £ ¢ 448 & 46 » Boeni B #ic
s 1:30 i‘%ﬁ DNA % & % 100ng > &2~ (. 6mL #c& s g 4e » T & 97

PR TR EDG o B ACTF il & o 23T 5 Bk 8 DNA -

pEGFP-N1 20uL
msert 84 0L
10X ligation buffer 4L
T4 DNA ligase 2L
ddH-0O S.6uL

40 L

F1* non-heatshock # 3] (Transformation)n® » - 48 DNA 31 » 2% iz '
%2 (competent cell) » iE < £AF® DNA enp et & DNA R &7 @ 4 ~
4 # % (kanamycin) ™2 2 HIT mixture - # ¥ ¥4 £ 3% %53 $# T & LBagar
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wERTRA 1618 P ERA  BF MR REEE 16~18 /)
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Pla'srh_id Digestion Check

-

—
PCR RE Digestion || Bfe®x | O

O » CYP11Al1
TR RIARAEARRY
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WERE DAL B RRE R C0S-1 g AR Y o EEHREREHES

¥

RAEFTY ERE{HBYREBARILE - T AR LRI H I GE e B fE T -

3

Opti-MEM 1.5mL
DNA 15une
TransIT-LTI Reagent 45uL

i~ shEHEm

A F22 VEFMOR %Y » ¥V RA LT S AEHERS BB o i e TR
BIEE Ll 7y e 5 M 20 a -hydroxycholesterol > i * 4 ] s PEFEE 7 F STAR
WE IR PN 5 ¥ 0 E s F L CYPLIAL e > & CYPIIAL % &2 2 T %4 %

% % pa i (P5) -
N RIRATP A F

(=) * Trypsin-EDTA i fm*e p 33 % x + 535 » g 3000rpm~5 A 481c & ‘woe o

(=) * vl > elrmie B R o

(=z) P 3x104 w2 B 1.5c.c. = ¢ ¢ > 4re 3000rpm~5 4 &8fs F ik o

Ji

(z) 4 300uL lysis buffer*t % 8% 5 A4k » #-'wie & j2 » 2% ATP -

(

I~y

) 4 300L diluent buffer fF## -

NE

( ) 15-}3—'“ 10000rpm N A IR IR RS o b SR TR A 37 i)
(=) B b B Rreds § 0 AP Lk L BT

(~) A wEedl 10-1~10-6mM 2 ATP i3 5% 17 4 84 5
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s R ML RS R 4 18 0 00S-1 e

PEGFP-N1 #77% 3 ek & 5k 3K Flav & fwbe 380 ondd » £ 39 7 (CYP11AD)
B Gk Flptay 0§ R G E CYPLIAL #» # =% - @472+ 5 &~
g eh pEGFP-N1 7 COS-1 e @ » B0 Eaglmre fRaf 1 % ¢ ¥ £ 5 # %
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M S BERR > T A % CYPIIAL R A F Ak s # 2
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e Y o ¥ eh s Ak Lo MR AHR 7 Cypllal s i F B = T

I«LL/ '&'g‘lpklg §‘m§{: &"Fﬁ’b‘°

pPEGFP-N1-Cypllal
PEGFP-N1 PEGFP-N1-Cypllal( )  (BRZHIGHEATHIAYT)

B 15 &% Fa8 e COS-1 fmve 3 kL Bk ¥ - pEGFP-N1 Y #40 8 3 01 endd » B 3d T (CYPLIAD W § % % %
T 0L KBTS CYPLIAL A % =% o W ® % pEGFP-N1 67C0S-1 Jmve ¢ » % ¢ ¥ %4c# & fifimee
#& 2 pEGFP-N1-Cypllal (2 & )& (C0S-1 mPe ¢ » %% & & ks # & Lk ~ 37k 5 #& 4 pEGFP-N1- Cypllal
(34 2 PR B 7)) C0S-1 dmoz @ > % d §F k03 250w Fo o ¥ kS Bk o
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