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Fig. 2. Expression of PDGF mRNAS in P8 rat optic nerves. Cryosections (10



N.Pringle et al.

(hPDGF) is a mixture of dimeric forms, PDGF-AB being
the major species (Hammacher et al., 1988). The A
and B
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Several lines of evidence point to type 1 astrocytes, which
are the major cell type in the perinatal rat optic nerve (Miller
et al., 1985). Cultured astrocytes from newborn rat cerebral
cortex, which closely resemble type 1 astrocytes in optic
nerve cultures, synthesize and secrete PDGF dimers into the
culture medium (Richardson et al., 1988). Astrocyte-
conditioned medium is mitogenic for 0-2A progenitor cells
(Noble and Murray, 1984), and prevents premature
differentiation of embryonic 0-2A progenitors in vitro (Raff
et al., 1985), and both these activities are abolished by
antibodies to PDGF (Raff et al., 1988; Richardson et al.,
1988). The experiments reported here further strengthen the
notion that type 1 astrocytes produce PDGF in the developing
optic nerve. By in situ hybridization, we have demonstrated
the presence of PDGF A chain mRNA in optic nerves of
P8 rats (Figure 2), and also in neonatal and adult nerves (not
shown). The spatial distribution of PDGF mRNA (nearly
uniform throughout the nerve), while it is not distinctive,
is similar to that of mRNA encoding GFAP, an astrocyte-
specific intermediate filament protein. With the PDGF A
chain probe, there was usually a narrow layer of slightly
higher grain density just beneath the surface of the nerve,
which may reflect the frequent siting of astrocyte cell bodies
in this region (Miller et al., 1985). This feature is barely
discernible in Figure 2 but in other sections was more
obvious. We did not notice a similar dense layer with the
GFAP probe, but since GFAP is an intracellular protein,
while PDGF is secreted, we would not necessarily expect
their mRNAs to reside in the same regions of the cell; PDGF
may be translated preferentially in the cell body near the
Golgi, while GFAP may be translated throughout the cell,
including the cell processes. Subcellular localization of
specific mRNAs has been described in other cell types (Trapp
et al., 1987; Fontaine et al., 1988).
We have been able to detect readily PDGF A chain mRNA

by Northern blot analysis of RNA from cultured cortical
astrocytes and whole rat brain (Richardson et al., 1988),
and by in situ hybridization in perinatal rat optic nerves
(this paper), but we have never been able to demonstrate
convincingly mRNA encoding the B chain. Since it is thought
that PDGF is mitogenic only as a dimer, we conclude that
the predominant isoform of PDGF in the CNS is PDGF-AA.
Two alternatively spliced human PDGF A chain mRNAs
have been identified from cDNA clones. The longer form
contains an extra 69 bp at the 3' end of the coding sequence
(Betsholtz et al., 1986; Collins et al., 1987; Tong et al.,
1987), which





N.Pringle et al.

Hammacher,A., Hellman,U., Johnsson,A., Ostman,A., Gunnarsson,K.,
Westermark,B., Wasteson, A. and Heldin,C.-H. (1988) J. Biol. Chem.,
263, 16493-16498.

Hart,C.E., Forstrom,J.W., Kelly,J.D., Seifert,R.A., Smith,R.A., Ross,R.,
Murray,M.J. and Bowen-Pope,D.F. (1988) Science, 240, 1529-1531.

Hart,I.K., Richardson,W.D., Heldin,C.-H., Westermark,B. and Raff,M.C.
(1989) Development, 105, 595-604.

Heldin,C.-H., Johnsson,A., Wennergren,S., Wernstedt,C., Betsholtz,C.
and Westermark,B. (1986) Nature, 319, 511-514.

Heldin,C.-H., Johnsson,A., Ek,B., Wennergren,S., Ronnstrand,L.,
Hammacher,A., Faulders,B., Wasteson,A and Westermark,B. (1987)
Methods Enzymol., 147, 3-13.

Heldin,C.-H., Backstrom,G., Ostman,A., Hammacher,A., Ronnstrand,L.,
Rubin,K., Nister,M. and Westermark,B. (1988) Ronnsrgr4A., Raff,M5er,A.,

Rubin,K., Hart,C46 /F1 9.60 Tf 62.50 Tz -0.54 Ts 3921 aB.Weste5gr4A., Wester62.70j 57.246 -49694 Td /F166066 Tf 56.01 Tz -0.30 Ts 5er94 0 Td (NisteK.,) Tj /F1Josephs TfF0.72 Ts 59606 0 Td (Richa4382d,L.,) TjatF1 -9.00 Td6 Tz -0.42 Ts ,M.00 0 Td (Wenneche.) Tj
-19ClTz eTf .72 Ts5 Tz -0.48 Ts mar90 0 Td (Ross,son /F1 9.10 57.40 E.H.00 Td6 Tz -0.42 Ts 69.18 0 Td (Betsho6 T70j 57.2Rei -8M.S 48.72 Tz -0.12 Ts 35.22 0 Td (Wester09.60 9.60 Tf 62.5 61r36 7659(Held57 Tz -0.42 Ts 9 (2400 Td (16493mark,B.,) Tjong-Staal,f 58.25 Tz -0.60 Ts 60.56 0 Td Heldino6 pe,D.F.) 9.5.24 -Tj / -8.76 .30 Ts 32.36 0 Td 3Nature,)7 Tj 58.33 Tz -0.78 Ts gr456 0 c9) Tj 57.55225 55.99 Tz -0.36 Ts686.84 0 Td (and) T7dt,C.,) Tj636-6che4 Td /F Tj240 Tf 57.23 Tz -0936 Ts 35.16 0 Td 6ammacher,A.,) TjKazlauskas Tf 55.60 Tz -0.90 Ts 39430 0 Td (Wenneson,A.,) Tj Tj /F1 9.50 T00 Td6 Tz -0.42 Ts448.78 0 Td ((19876m,J.W.,) T 56.86 Tz  58.08 Tz -0.54 Ts 72.56 0 Td (Ronns36r4A.,) Tj .50 Tz -063.08 Tz -0.66 Ts 48.42 0 Td (Seifer4 /F1 9.70 Tf 62.17 0.976 0 Td (Gunnarmat,C.,) TjCo9.5r,J.A94 Td /F14Tj
- Tf 57.23 Tz -0.30 Ts 8ark,0 Td (Heldin,C.-H.,) Tj9.5.24 -Tj / 94.00 0 Te,) /F1 9.20EMBO62.5046 40 0 Td (Rubin,24n /F1 9.10Jf 55.99 Tz -0.36 Ts,) .70 0 M.C24A., Develo)

Natur1j /F1 9.20 Res .72 Ts5 Tz -0Td /F1n,A.20 0 Td (Wester8C24A.,) Tj13 71.74 Tz -0.24 Ts 47.42 0 Td j /F1 r2r4A.,

Devel1,A.,
(Natur6e.) Tj
-19179he4 Td /21om,J. Tf 61.05 Tz -0872 Ts 65032 0 Td (Devel,C.-H.,) TjLewis TfA .72 Ts5 Tz -0Td /F1 14406 0 Td (Richar9C24A.,) TjBalcarek.J.M  58.08 Tz -0.54 Ts 72242 0 Td (Seife,) .A.,(240,) 9f9el 9.60 Shelanski,M 48.72 Tz -0.66 Ts 26066 0 Td 4Johnsson4F1 9.60 Tf 62.50 Tz  -0260 Ts 60.36 0 Td (RonnsM.C.) Tj
-19CowTz N-0.36 Ts527.18 0 Td (Gunnarss) Tj /F1 9.60 4.82 Td /F14 (Se Tf 56.01 Tz -0260 Ts 6042400 Td (16493mark,B.,) TProc 48.72 Tz -0.66 Tsson.60 0 Td (Enzymo0) /F1 9.20 Tzf 63.44 0.496 0 1) .A.,

Hart,I22 0F1 9.60 Sci.54.30 Tz -0.72 Ts 3740 aB. Heldin9 0F1 9.60 8112 Td9 Tz -0.24 Ts 0.00 0 TTd (Bowen-Pope,D.F.) 2743-274694 Td /Fr6288. Tf 61.05 2620 0 Td (and) Tj /F1 9.60 Magaud.J.Pf 59.46 Tz -0.48 Ts 3800 0 Td (Hart,C4om.) Tj
-19Sarg0 Tf 65.94 Tz -0.42 Ts 37.68 0 r4 .70j 57.2Tf 62.50 Tz -0554 Ts651.18 0 Td (Westerma4F1 9.60 Ma0 TfD.Y.Tj / -8.76 .30 Ts 6 .30 0 Td (Richa43 pe,D.F.) 9.5.2Tf 44.02 Tz -0.54 Ts 2100 0 Td (Heldin22 8) Tj /F1J.36 Ts 43242 0 9ren,S.,) TImmunTf 63.44 Tz -0.02 Ts 39440 0 Td (240,)3230 Tf 636e.70 Tf 00 Td /F14m,J. Tf 57.23 Tz -0.30 Ts 60.88 0 Td Methods (1989) 6ohnsson. Backsce,

(198936r54Tj /F1 Manual.36 Ts 43816 0 Td (Develo80.02Tj
-19Col 59.20 Tz -0.60 Ts 7 80 0 Td ((Westerma4F1 9.60 Sp00 T48.72 Tz -0.66 Ts 4 (BowzsTd (Backsce,8,A.,) Tj /rbor0 Td6 Tz -0.42 Ts 69522 0 Td (Weste2n,U.,) Tj /Laboratory48.72 Tz -0.60 Ts 1604 0 Td ((Ronns36rTj /F1 9.Press 59.46 Tz -0.48 Ts61480 0 Td ((Naturo0)822Tj
-19Col 59.20 60.70 0 Td (Gunnar69.60 9.60 Sp00 T48.7 /F14  Tz -0.36 Ts Tz -0.42 Ts 9 .00 0 Td Hart,C.E.,) Tj 59.50bor 71.74 Tz -0.24 Ts 6 80 0 Td ((1649328 0F1 9.60 NY2 Td /F35288. Tf 57.23 Tz -0.42 Ts .3066 0 Td (Devel,C. Tj /F1 Mill5r,R.H..78 Ts gr196 0 Td (Backstj /F1 9.70 David Tf 59.12 Tz -0.30 Ts 2.322 0 Td (Johns321.66/F1 9.PatelTz  58.08 48.16 0 Td (Wennec1 /F1 9.70 Abney E.R 65.94 Tz -0.42 Ts 37266 0 Td (J.) T436.84j 57.2Tf 62.50 Tz -0742 Ts 9 .68 0 Td 8 /F1 rma7d,L.,) Tja46 -90 Td6 Tz -0.42 Ts 5e00 0 Td ((Betsh28 6 Tj
-205.26 -5f 54.30 Tz -0324 Ts 47r90 0 Td (Nature,)rk,B.) TjDeve4 Td /20 9.60 -0.36 Ts Tz -0.42 Ts,) Tj  0 Td Hart,C.E.,) Tj 590 Tf .78 Ts 42.40 0 o)U.,) Tj /111 71.74 Tz -0.24 Ts 16.36 0 Td (16493-6,8,A.,) Tj35-4.00 Td /4om.)  Tf 56.01 Tz -0.42 Ts 6 .68 0 Td (1989)) Tj /F1 Mill5r,R.H..78 Ts Tz -0.30 Ts 5e718 0 Td (Weste 21,A.,) Tj ffrz -h-Constant8.94 Td2 Tz -0.66 Ts 4 196 0 Td (Devel676.56j 57.2Tf 62.50 Tz -0742 Ts628.60 0 Td (0/F1 1om6d,L.,) Tja46 -9.94 Td2 Tz -0872 Ts 65242 0 Td 7Nister,M.) Tj /F19.90 Taf 54.30 Tz -0066 Ts 4 816 0 Td (BackscTj) Tj 57.2Annu.59.20 60.96 0 Td (Wenner3.D.,) Tj /Reve4 Td /21d (We Tf 61.05 Tz -0.36 Ts 3520 0 Td ((16493gle) Tj /F1 eurosci. 71.74 Tz -0.24 Ts50.00 0 TTd 0Seifert, /F1 9.10in36 Ts52754 0 Td (Heldin81,A.,) Tj presse4 Td /52744A Tf 56.01 Tz -0.42 Ts 67.70 0 Td (1989)) Tj /F1 Mill5r,R.H..78 Ts 54.0 0 Td (Hart,Ison/F1 9.20 Fult TfB.Pf48.72 Tz -0.66 Ts 4 (Bowzsrss) Tj /F1 Tf 62.50 Tz -0.54 Ts 2 (1529-Td (Bowen-Po.70j 57.2ja46 -9.94 Td2 gr170 0 Td (Westert,2) Tj /F19.90 Tb -Tj / -8.76 .66 Ts gr196 0 Td (Backs1 9. Tj /F1 Eur.62.50414.16 0 16 0F1 9.60 J90 Td6 Tz -0.42 Ts 3754 0 Td (8eldin814) Tj /F1 eurosci. 71.74 Tz -0754 Ts 21.96 0 352,) Tj /F11 71.74 Tz -0124 Ts50.590 0 Td (Natur8at,C.,) Tjin36 T /2189.70 Tf 57.23 Tz -0260 Ts 16.16 0 Td ((1989))6.,) Tj presse4 Td /70.54 Tf9eld57 Tz -0836 Ts 3530 0 Td (Hart,I.K.,) Tj /F 9.20 Tf 00 Td6 Tz -0.42 Ts 37322 0 Td (Johns36,U.,) Tj /F/F1 9.70 Tf 55.60 7 80 0 Td (7Faulders.A.,) Tj Mell51 Tz K..78 Ts 54.22 0 Td (Wester8.A.,) Tj /Fiegbah0 Tf 59.40 Tz -0.48 Ts 0..70 0 Td (6este 21,J.W.,) Tj
-177.54 -9.00 Td /F169.70 Tf9eld57 Tz -0548 Ts61400 0 Td (Murray,M.J.) Tj 6 /F1 9.30 Tf 58.42 Tz -0.66 Ts 4 (BowzsTd (Johnss1 /F1 9.60 Tf 63.62 Tz -0524 Ts 4700 0 Td ((Devel1,A,J.W.,) T56.60 Tz -0.72 Ts 84.22 0 Td (Backstro) Tj /F1 9.5.24 -Tj / -8.76 .42 Ts,76.16 0 Td (Wenner3.9el 9.60 Cell00 Td6 Tz -0.42 Ts 33.20 0 Td (Westermark,B.) Tj52 59.46 Tz -0.48 Ts69.00 0 Td ((Heldin,Cpe,D.F.) 791-79he4 Td /173.9el Tf 56.01 Tz -0.42 Ts 39.20 0 Td (and) .K.,) Tj /F oble,M 48.72 Tz -0.66 Ts 4754 0 Td (Heldin33n.) Tj
-19Tf 62.50 Tz -0742 Ts64.00 0 Td (j /F1 rmat,C.,) Tj4.52 TzK90 Td6 Tz -0.42 Ts 5e.96 0 Td (Wester7o9) Tj
-199.5.24 -Tj / -8.76 .66 Ts956.56 0 Td (Westee,) /F1 9.20EMBO62.50 Tz -0842 Ts440.42 0 Td (319,) n,U.,) Tj /J .72 Ts5 Tz -0Td /F1n,A.20 0 Td (16493-1ark,B.) Tj3 55.99 Tz -0.36 Ts676.16 0 Td (Wenne9r54Tj /F1 2243-22n,A4 Td /15 9.70 Tf 57.23 Tz -0.42 Ts ,M020 0 Td (and) .K.,) Tj /F oble,M  59.40 Tz -0.48 Ts 9 496 0 Td (8eifer4 /0C.,) Tj4.52 TzK900 Td6 Tz -0.42 Ts 09430 0 Td (Johns38j Tj 57.55S1 Tobant8P .78 Ts 42030 0 Td (Wenneson,) Tj /F1 91 9fi6.6,M D 48.72 Tz -0.66 Ts 1 .30 0 Td (Kelly,3.00 Tj
-19Tf 62.50 Tz -0960 Ts 1640 aB.) T8Bowen-PoT70j 57.2Riddle,P94 Td2 Tz -0872 Ts 38.78 0 Td (Ronns31 0F1 9.60 9.5.24 -Tj / /F1 9.40 Tf 61.05 Tz -0.36 Ts 65.16 0 Td (16493gle) Tj /F1 Tz -0.72 Ts5 Tz-0.48 Ts 0..36 0 Td 2BackscTje) Tj /F1333 55.99 Tz -0.36 Ts69.00 0 Td ((1989T7dt,C.,) Tj560-5 2 4 Td /5)) T Tf 57.23 Tz -0866 Ts 1 266 0 Td and) Tj /F1 9.60 ja46 -9.94 Td2 55242 0 Td 3Westert,.) Tj
-199.5.2Tf 59.76 Tz  -0.48 Ts 27.42 0 Td (Westee,)2F1 9.60 Sciz -0.78 Ts Tz 8 .54 Ts 50.96 0 Td Method 9frk,B.) Tjin36 Ts Tz -0260 Ts 2e718 0 Td (Weste8ark,B.) Tjpresse4 Td /97o9)  Tf 56.57 Tz -0.42 Ts 69770 0 Td (and) .K.,) Tj /Fja46 -9.9.72 Ts5 Tz-0.48 Ts 0..0 0 Td (H8estert,9 Tj /F1 MirskyTz  58.08 Tz -0960 Ts 16260 0 Td (Johns36r4A.,) Tj Fi6.6szK9L  58.08 Tz -0.54 Ts 2.976 0 Td (Wester9rTj /F1 9.LisakTz P  58.08 Tz -0960 Ts 89430 0 Td ((198 74.16/F1 9.Dorf Tz S.Tf 58.08 Tz -0.54 Ts448.4 0 Td ((Ronns48C24A.,) TjSilberberg00 Td /F11604  Tf 56.01 Tz -0548 Ts61400 0 Td ((and) .K.,) Tj /FD.Tf 58.08 Tz -0.54 Ts 44.68 0 Td (and) o)498.) Tj
Greg0 TfN.A 65.94 Tz -0.42 Ts 37.68 0 Td (198948C1) Tj
-19Tf 62.50 Tz -0.24 Ts 0.816 0 Td 6ammac-Po8,A.,) TjK /F1dy -90 Td6 Tz -0.42 Ts 5e.96 0 Td (Johnsson4A.,) Tj 9.5.74 -Tj / -8.76 836 Ts 3590 0 Td ((240,) e,) Tj 58.3 Tz -0.72 Ts5 Tz-0.42 Ts 69.76 0 Td (Ostma1 9 /F1 9.20274 55.99 Tz -0.36 Ts676942 0 Td 7Niste) Tj
-89.40 813-81694 Td /F9he6We Tf 61.05 Tz -0960 Ts 89790 0 Td (and) .K.,) Tj /Fja46 -9.9.72 Ts5 Tz-0.54 Ts 72330 0 Td 4Johns39C1) Tj
-19Mill5r,R.H.58.42 Tz -0.66 Ts 4 (BowzsTd (0.) T436/F1 9.60 Tf 59.20 Tz -0866 Ts 1 80 0 Td ((Westerma4F1 9.60  oble,M 9.5.23f 59.76 Tz  -0.48 Ts 46.16 0 Td ((1988)4A.,) Tj  Tz -0.72 Ts 6700 0 T261,A.,) Tj 303 58.08 Tz -0.54 Ts 64.68 0 rma4F1 9.60 390-39694 Td /F cm
/I Tf 56.01 Tz -0.30 Ts 4700 0 Td ((and) .K.,) Tj /Fja46 -9.9.72 Ts5 Tz-0.42 Ts 39596 0 Td (Develr7o9A.,) Tj Abney E.R 65.94 Tz -0.48 Ts61480 0 T4082d,L.,) TTf 62.50 Tz -0742 Ts 7480 0 Td ((Heldin,Cpe,D.F.) Mill5r,R.H.58.42 0.00 0 Td ((Johnss0o.70j 57.29.5.24 -Tj / -8.76 066 Ts 4 718 0 Td (and) o)9k,B.) TjDeve4 Td8 Tz -0.54 Ts48 (1529-Td 7Niste)7dt,C.,) Tj0 Tf .78 Ts Tz -0.42 Ts 3754 0 Td (8eldin202,) Tj /F110612 Td9 Tz -0.48 Ts69..00 0 Td 6Raff,M5e4A.,) Tj 53-60e4 Td /207((an Tf 56.01 Tz -0.30 Ts 4731 0 Td ((and) .K.,) Tj /Fja46 -9.9.72 Ts5 Tz-0.42 Ts 39790 0 Td 4Johns39C1) Tj
-19Abney E.R 65.94 Tz -0.48 Ts64 196 0 436/F1 9.60 Tf 59.20 Tz -0866 Ts gr170 0 Td (Weste142,) Tj /F1Fok-Seang.J.54.30 Tz -0.30 Ts 0.00 0 Td (((1988)8) Tj
-199.5.25f 54.30 Tz -0.54 Ts48 342 0 Td 7Nistee,),) Tj /F1Cell00 Td6 Tz -0.42 Ts 3354 0 Td (8eldin18C1) Tj
-1942 59.46 Tz -0.48 Ts70520 0 Td (6and) 13 3,C.,) Tj61-6he4 Td /19ma7d, Tf 56.01 Tz -0.30 Ts 4700 0 Td ((and) .K.,) Tj /Fja46 -9.9.72 Ts5 Tz -0260 Ts438240 0 Td (240,)38),) Tj /F1Lilliz -9.E .72 Ts5 Tz -0.48 Ts 98.42 0 Td (Seife42j) Tj 57.2 Tj 55.57 Tz -0.72 Ts Tz -0.24 Ts 27.96 0 Td (Backs 54.,C.) Tj
-urn0.J.F 48.72 Tz -0.66 Ts 1480 0 Td ((Natur36,U.,) Tj /Tf 62.50 Tz -0.54 Ts 39878 0 Td (Ronns-Po8,A.,) Tj oble,M D94 Td /F1 904  Tf9eld57567.18 0 Td (and) .K.,) Tj /F9.5.24 -Tj / -8.76 .30 Ts 0.40 0 Td (Hart,I2,)2F1 9.60  Tz -0.72 Ts5 Tz -0.48 Ts 6700 0 Td ((8stma1 9,A.,) Tj 333 55.99 Tz -0.36 Ts69.00 0 Td (Westerma4F1 9.60 5 2-5 Tj4 Td /75 (We Tf 66.01 Tz -0.30 Tsers,2400 Td (art,I.K.,) Tj /FRanscht Tf 62.11 Tz -0866 Ts gr878 0 Td (198937,) Tj 58.3Clapshaw,P9Tf 59.4046 490 0 Td (and)  09rk,B.) TjPri-0.J. 59.46 Tz -0.48 Ts614430 0 Td 4Johns27o) Tj /F1  oble,M 48.72 Tz -0254 Ts 44.00 0 31 /F1 9.60 Tf 62.50 Tz -0.66 Ts544.76 0 Td j /F1 r2r.) Tj
-19S56.86 TW.58.42 4M.) 0 Td ((Natur33m6d,L.,) T9.5.22 -Tj / -8.76 .66 Ts 4M260 0 o)) Tj
-205Proc 48.7 /207(640 Tf 57.23 Tz -0.24 Ts 09.20 0 Td and) Tj /F1 9.60  Tzf 63.44 Tz -0.36 Ts60020 0 Td ((198918r.) Tj
-19Acad.62.5045e00 0 To).) Tj
-19Sci.54.30 Tz -0742 Ts 3720 0 Td (H8esteM5e4A.,) Tj USA 55.60 Tz -0872 Ts 38.78 0 Td j /F1 r9 /F1 9.40 79 55.99 Tz -0.36 Ts687r90 0 -Pope,D.F.) 2709-27.82 Td /F966 7659( 61.05 Tz  -0Td /F1 5450 0 Td (H8este.K.,) Tj /FRTj 55.57 Tz -0.72 Ts Tz -0.30 Ts 0.90 0 Td (((19887o9) Tj
-19.00 Tf fN..72 Ts5 Tz -0Td /F1 4731 0 Td (7Weste 214 Tj 58.3MosleTz -0. 55.99 Tz -0.36 Ts656066 0 Td (Ronnst /F1 9.40 T /F1 9.30 Tf 58.42 Tz -0254 Ts 64.56 0 Td ((19886m,J.W.,) TTf 62.5 61r20.30 -0.36 Ts Tz -09d /F1 4780 0 Td ((and) .K.,) Tj /FDubois-Dalcq,M 48.72 0.00 0 Td (H(198884.16/F1 9.9.5.24 -Tj / 46 842 0 24n1) Tj /F1Cell00 Td6 Tz  -0.48 Ts 4731529-Td (Bowen-79,A.,) Tj 5312 Td9 Tz -0.48 Ts69.590 0 Td 4Westerma.70j 57.2309-31he4 Td /F 2 266 Tf 56.01 Tz -0960 Ts 1620 0 Td (Heldin,C.-H.,) TjSko46 z  58.08 Tz -0.54 Ts 1604 0 Td ((198930r54Tj /F1 Pri-0.D 48.72 Tz -0.66 Ts 1 .30 0 Td 1240,) Tj.) Tj
-19Tf 62.50 Tz -0.36 Ts 39630 0 Td 4Westerma/F1 9.40 Stocks Tf72 Ts Tz -0.24 Ts 6 490 0 Td H8ester1 6 Tj
-205.26 76a)J.54.30 Tz  -0.48 Ts 1 .84 0 Td ((19833C.-H.,) TjComp 48.72 Tz -0.66 Tss44.36 0 Td (640,) ).) Tj
-19 eurol0.72 Ts Tz -0.30 Ts 48.16 0 Td (Wenne Tj) Tj 57.2169 55.99 Tz -0.36 Ts6ro496 0 Td 78esteM5e /F1 9.10 91-312 48.7 /200)822 Tf 57.23 Tz 100.24 Ts438.1 0 Td ((and) .K.,) Tj /FSko46 z  58.08 Tz -0630 Ts 48260 0 Td 4Johns30o) Tj /F1 Pri-0.D 48.72 Tz -0.96 Ts 1204 0 Td ((198927/F1 9.40 TTf 67.23 Tz -0.54 Ts 35976 0 Td j /F1 r3 0F1 9.60 Stocks Tf72 Ts Tz  -0.48 Ts 46084 0 Td ((19831 6 Tj
-205.26 76bf 44.02 Tz -0.54 Ts 2100 0 Td (5Weste2n,498.) Tj
J.54.30 Tz -0.30 Ts647.18 0 Td (2ldin81,2H.,) TjComp 48.72 Tz -0.66 Tss38504 0 Td 7Nistee).) Tj
-19 eurol0.72 Ts Tz -0566 Ts 4M276 0 Td (Ostma1Tj) Tj 57.2169 55.99 Tz -0.12 Ts 0.896 0 Td (Ronns.66 76j 57.2313-333 48.7 /200)8We Tf 61.05 Tz -0960 Ts 74.36 0 Td (and) .K.,) Tj /FSmallTz K..78 Ts 4780 0 Td ((Weste 11,J.W.,) Tjiddle,P94 Td2 Tz -0254 Ts 39866 0 Td Hart,Cj /F1 9.30 TTf 62.50 Tz -0742 Ts64.060 0 Td (0/F1 1mat,C.,) Tj oble,M 48.72 Tz -0.60 Ts 7 .04 0 Td (Natur34a/F1 9.40 .26 -8.82 Tds gr170 0 Td 7Nistee,)1 Tj 58.3 Tz -0.72 Ts5 Tz-0872 Ts 65630 0 cTjek,B.) Tj328 55.99 Tz -0.12 Ts 76.92 0 Td 9(198918r24A.,) Tj155-15,A4 Td /191.9el Tf 56.01 Tz  -0.48 Ts 4700 0 Td ((Devel.K.,) Tj /FS1 Tobant8P 59.46 Tz -0.48 Ts61442400 Td (1649342r54Tj /F1 Tf 62.50 Tz -0960 Ts 85.16 0 Td 6ammacrmar) Tj /F1 91 9fi6.6,M D 48.72554.36 0 Td 7FauldeTj /F1 9.109.5.24 -Tj / -8.76 .66 Ts956400 0 Td 6Raff,r3.D.,) Tj /EMBO62.5047ark,0 Td (7Nistee4n /F1 9.10Jf 55.99 Tz -0.42 Ts474406 0 Td 8eldin111,2H.,) Tj3 55.99 Tz -0.36 Ts63354 0 Td (9(19899)) Tj /F1 296355.99 Tz -0.12 Ts 0.31 0 T04.) Tj /F1 -296,A4 Td /19-0566 Tf 56.01628.42 0 Td (16493.K.,) Tj /FTong.B -0.72 Ts 1 .30 0 Td Hart,Cj8ark,B.) TjAuer.D Ef 55.99 Tz -0.84 Ts 92940 0 Td 3Wester7o9) Tj
-19Jaye,M  59.40 Tz -0.02 Ts 3970 0 Td (j /F1 3her,A.,) TjKaplow.J.M  58.08 Tz -0330 Ts 0.916 0 Td 6ammac4om.H(19888 Deuel,T.F 481n,A.,(240,6este 2216/F1 9.DoT74 -kof fG-0742 Ts64.060 0 Td ( 100.2 Acad.l,T.F 48.72 6ong-St8A .72 Ts5 Tz -0Td.,) Tj Ac 31 /F1 9Tj /F1 9.40 Tf 46Griffin.30 Tz -0.54 Ts48 342 0 Td 7Nist 3her,A2Deuel,T.F o469 /F35288.p10 Tdd (Forstrom,J.W.,) Tj /F.,) Tj 333 544 0.496 0 (We8 0 Td (198948Td (Hart,I22 0F1 9.60 Scr,M941 0 1d (We Tf  3740 aB.) Td (Weste2n,U.,) 116/F1 9.Do Tz -0872 (17ca -0.66 T14431 9.60 Cell0Tz -0.36 Ts687r.92 0 Td (,M941 0 0 Tf .78 84 /F 2 266 Tf 56.01 Tz0 Td (Wesns31 0F1 i-0.J. 597773-777-0.72 Ts 73TW.58.48stma1 9,A5 0 Td (BacTd ((198eldino6 pe,D.F.) 9/ -8.76 .66 TsTz -0.60 Ts 27.30 0 Td (Wenner Tj /F6(Hart,I.K.,Scra TzG.9888 Deu0 0 6z -084 Td /F cTz70j 57.2Rehittz -0. 55.99Td (din81,2H.,) TjWestermark,B D 48.72 Tz -0.66 BacTaff,M.C.) Tj
-10 79 55.99 0 Tf 62.11 Tz -0-8.729.9.72 2 Tz -0.42z -0.54 Ts8.58 Tz -0898937,) Tj 58.3Cl62.17 Tz - Ts Tz -0.66 Ts 1486031 0 Td (72r3.9el 91d (We Tf.30 Ts 33.36 0 Td (Johnsson,A.,Ek,B.,) Tj /F1 9.5 60.51 Tz -0.66 Ts 47.7027.30 0 T2319,) n,U.,) TTd (4 -Tj / -u 54.3036 76592r.) Tj
-,2H.,) TjW5Deuel,T.F 48.72 607.2325.9,) Tj11-0.12.,) Tj Fi6z -0.84 Ts 921Ts 10 ((af 55.99 Tz -0.335 Tz.7RT1(198918r.) Tj
-198.7 /207(640 3F35288.p10 Td Ts 1480 09,J.W.,) Tj /F.,) Tj 333 5496 080 0 T4tvM19-35 Tz.7RT5A.,) Tj712 Td9 Tj560-5 2 4 04 /F 2 266 Tf 56.01700 Td 6R0 Td ((and) .5-.,) TjKaz753.44 Tz .99 Tz -0.335 Tz.800 fert, /F1 9.10i4p.40 T /FYarden,02 Tz -0.5480 0 Td (We5d ((198eldino369.60 Cell06.53 Tz -0.488 0 Td 6 (319,)(1989))6.,als Tz -0566 Ts 4M276731 0 Td (7ter1 6 29.60  Tz -0.72 6-0.30 Ts647.18 0 Td60.56 0 Td H4Tj328 55.99 Tz -0.12 Ts 76.92 0 Td 6 Tf 67.2365.9,) Tve4 Td /2Ts3C9)) TjT3.58.42 Tz -0872 Tse,D.F.) 7989))6.,226-232) TjSko464 -Tj 10 0 Tdrt,Cj -0936 Ts98937,


