
hypothetical chloroplast reading frames (ycf)
other genes

clpP, matK
ribosomal RNAs
ribosomal proteins (LSU)

ribosomal proteins (SSU)
RNA polymerase
photosystem assembly/stability factors

RubisCO large subunit
NADH dehydrogenase
ATP synthase

cytochrome b/f complex
photosystem II
photosystem I

rp
oB

ycf1

rp
oC

1*

trnK-UUU*

psaA

ndhA*

psaB
clpP1*

pafI*

matK

psbB

atpA
atpF*

accD

rpl2*

rbcL

psbC

ndhF

psbC

pafII

ndhH

rps16*

psbD
psbA

petA

ndhK
atpB

ycf1-fragment

trnS-CGA*

trnG-GCC*

ndhK

atpIrps
2rpo
C2

trnV-UAC*

rps4

ndhI

cemA

ndhJ

atpE
ndhC

rpl20rps18
rps14

rps19

rps15

psbE

atpH

rpl23rpl33
psbZ

psbK

psaJ

pbf1

psbJ

psbF
psbL

rps12-fragment | rps12

petG

psaI

psbI

psbT

petL

trnS-GCU

trnS-U
G

A

trnS-GCU

trnS-GGA

trn
Y-

G
U

A
trnP-UGG

trnH-GUG
trnH-GUG

trn
E-

U
U

C

trnT-UGU

trnF-GAA

trnM
-CAU

trnP-UGG
trnW-CCA

trnfM
-CAU

trn
T-

G
G

U

trnM-CAU

trnR-UCU

trnQ-UUG

trnG
-G

CC*
trnG

-UCC

trnL-UAA

 Cornish Niveth
Morgan Academy
chloroplast genome
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